Google 


Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterías de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en línea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio püblico significa que nunca ha estado protegido por derechos de autor, o bien que el período legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar а los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible у útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


This is а reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google books 


https://books.google.com 
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99-999 9-9 9-99 


MANUFACTURERS or ALL KINDS or 


FIRES AND WIRE ROPES 


FOR ALL PURPOSES. 


ectrical Leads & Gables 


| EN TELEGRAPHY, TELEPHONY, ELECTRIC LIGHT, TRANS- 
MISSION OF POWER, &., «с. 


FECIALITIES : 


Dër СОВЕ STRANDED EXTRA HIGH- TENSION CABLES for | 
10,000 to 40,000 Volts WORKING PRESSURES. To Board of 


Trade Rules, 


‘Neptune’? Copper Rail Bonds 


For Electrical Tramways 
AND 


Light Railways. 


PROLLEY | WIRE and SUSPENSION WIRE. 
AGENTS FoR THE UNITED KINGDOM — 
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rt Buildings, 49, Queen Vioteria Street, London, Е.С. 
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Silver, &c., for Electrical Instruments. 
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CABLES OF LIGHT, MEDIUM, AND HIGH INSULATION 
for Electric Lighting and Power, Telegraphs, and Telephones. 

FLEXIBLE CABLES for DYNAMO CONNECTIONS. 
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FLEXIBLE CORDS of all descriptions for Incandescent Lamps, &c. 
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and Self-Lubricating. 
“PLATINOID,” EUREKA!“ and other HIGH RESISTANCE WIRES. 


FUSIBLE WIRES for CUT-OUTS. 
JOINTING MATERIALS of all descriptions. 
VARNISHES and Sundry Appliances. 


9999999999999999 w A 
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9s. Dozen. cr P SENSE " 
Ga At KLEN SARRE ET Booklet. 


The above illustrates how to use “tHE ORIGINAL SOLDERING STICK.” 


e OFFICIALLY APPROVED BY UNDERWRITERS' ELECTRICAL ASSOCIATION. 
ada can't get a EA, OOo Tune out of a EI 14s. Fiddle. Neither 
n you do the best Soldering without the best kind of Soldering 
Flux, (Le, “The ALLEN. 
you think of Soldering, think of “The ALLEN,” 
Sure-easy-wa No acid; no soldering salts; no resin ; no 
Just R umes ; no waste; no corrosion. 
ub on the Slightly Heated Joint—then Solder. 
ALL aen ОР IMITATIONS - - - JUST ONB ALLEN. 
retty good-sized Sample Stick tei 5d. ; Stamps or Silver. 


Ùe DO IT NOW. 
„B. ALLEN CO., Inc., 1329, Columbia Ауе, ‚ CHICAGO, H „ U.S. A. 


Also Telegraphic”, Address : Ar LENFLUX " (Chicago, U. S. A.). 


ALLEN ” Soldering Paste and Salts ; м Lubricant. 
The “ Money-back-if-you're-not-satisfled " kind. 


Whenever 
the “ 
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(IVORY, BRASS lunge о мети! minm | IVORY, BRASS 
and other Metal IVORY & METAL TABLETS. and other Metal 
ADDRESS TABLETS. Lettered and Figured for | Switch-board Labels. 
Telegrams : “ DENDRON LONDON." all Purposes Telephone No. 21 BANK. 


SA, | LETTERING by Perfect Process. | ese E 


PERMANENT AND PERFECT 


Lettering on |vorg, Brass and other Metals. 


THE ENDOLITHIC — COMPANY, 
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Simple, Compound, Tripie Expansion. : 


GIVING THE HIGHEST GENERAL ECONOMY. The Most Durable Engines Ever Produced. 


WITH 


^^ 


SPECIAL и Simplicity © and Accessibility. No oil can possibly pass 
from Crank-case to Condenser. All Brasses and Bearings can be quickly renewed. These 
Ordea Бена run for years without Adjustment or Repairs. 


95 Orders from one Electrical Firm. 
7 99 » another 
& 5 » English Railway бо, 
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Silent Engines supplied to all 
the Leading Shipbuilders and 
Engineers. 

These Engines are most 
economical, require less 
care than any other Engine 
known, and use less oil, are 
easily understood, have no 
complications inside, and are 
constructed to stand hard 
work, 
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ing Dynamos, Fans, 
Pumps, Factories, 
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by belt. 
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for Electric Light 
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Unequalled for use DUE ЩИ || Be == 
on board ship for — (= 
Forced Draught or a 
Electric Lighting. 
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NOTICE to ENGINEERS, ELECTRICIANS, STEAM USERS, & OTHERS —‘‘ Woodite’’ articles 
can now be obtained with the utmost dispatch. Woodite ?? has stood the severest test for seven years. 
It is the best material for Steam or Electrical and other appliances. Ram “ U” Hat Joint and Packing Rings. 
Pump Cups, Gaskets, Manholes, Valves, Sheeting, &c., &c. 
SWOODITE® FOR ELECTRICAL PURPOSES. 
For High Resistance, Fuse Caps, Accumulators, Battery Boxes, Insulating Forks, Arma- 
ture Shields, Bushes, Gloves, Storage Batteries, Magnet Caps, &c. See following testimonials : — 
In a Paper read before the Institution of Electrical Engineers by Prof. Forbes, in November, 1893, on 
The Electrical Transmission of Power,“ the author gave some particulars of 5,000 Н.Р. alternators to be encased 
in a casing of strong insulating material. The material which I prefer for this purpose, stated Prof. Forbes, 
is certainly WOODITE, an eighth of an inch of which will not break down with 30,000 volts and which is not 
acted upon by oil even at high temperatures. I have a record of tests with oil which are conclusive on this point, 
It is quite the best material I have seen for the purpose." The above remarks of Prof. Forbes were made after 


careful inquiry into the matter. „ORDSAL DYE WORKS, SALFORD, September 24th, 1895. 

* DEAR SIR, It is our rule not to give testimonials, but we make an exception in this case. We cannot 
speak too highly of the advantages which we find in the use of your Woodite Packing and Joint Rings for Steam 
purposes.—Yours truly, “J, & J. M. WORRALL, LIMITED." 

* PERSEVERANCE WORKS, BRADFORD, November 14th, 1894. 

“ DEAR SIR,—Having used your patent Woodite packings for a number of years for my Patent Elastic Stop 
Motion for Engines, I have great pleasure in saying that they have given me satisfaction. I have used them 
under all conditions, and can highly recommend them. —I remain, dear sirs, yours truly, JAMES TATE." 

"THE LONDON ELECTRIC SUPPLY CORPORATION, LIMITED, 
' STORAGE WHARF, DEPTFORD, LONDON, S. E., 
„Messers. THE WOODITE WORKS, Mitcham Common, Surrey. October 29th, 1894. 

* DEAR SIRS,—I have great pleasure in testifying to the admirable qualities of your Woodite for the 
insulation of extra high-tension dynamos, and in saying the use of your material, more than any other 
improvement which we have made, has enabled us to overcome all our early troubles in runniog our machines 
at 10,000 volts pressure. For over a year and a-half we had great difficulty in insulating the pole-pieces of the 
fleld magnets of our large machines and many breaksdown, only a small percentage of caps then in use standing 
the tension. All sorts of variation in the design and manufacture of the caps were tried, tested and failed. 
About three years ago your material was кегә. wo to our notice. I tested several samples jin. thick, which I 
failed to pierce with 25,000 volts, and, after much consultation with yourselves, we arrived at a Woodite cap 
which we thought would answer. One of our largest machines was fitted with it, and later on a second one, and 
since first fixing these caps till now we have no experience of a single failure, though the machines have been 
in daily commission and working always at extra high pressure.'—I am, dear sirs, very faithfully yours, 

“ P, WALTER D'ALTON, Engineer. in- Chief. 
And again on September 3rd and September 28th, 1895, Mr. D'Alton writes as follows :— 

September 3rd, 1895. . . . I again tested one of your old caps a few weeks ago, after it had been in 

use three years, when it stood, without the slightest sign of failure, а pressure considerably over 20,000 volts ; 


and again, September 28th, 1895, . . . 'Woodite' is the only material which will stand as a dia-electric in 
extra high-pressure dynamos.—Y ours truly, * WALTER D'ALTON." 


Price 12s. 6d., post free; abroad, 13s. 
Over 400 pages, and more than 200 Illustrations, specially drawn for this book. 


Submarine Cable-La ing & Repairing. 


By H. D. WILKINSO Е., &c. 


This Work describes the procedure on board ship when removing a fault or break in a submerged cable, 
and the mechanical gear used in different vessels for this purpose; and considers the best and most recent 
practice as regards the electrical tests in use for the detection and localisation of faults, and the various 
difficulties that occur to the beginner It gives a detailed technical summary of modern practice in Manu- 
facturing, Laying, Testing and Repairing a Submarine Telegraph Cable. 


и 


ELECTRICAL TRADES’ DIRECTORY. —1904. E 


ELECTRISCHE GLÜHLAMPEN — шт, s 
VIENNA, AUSTRIA. 


Works 


Office : 
1. Sohottenring, 17. Nussdorf, | weer, Grinzingoretrasee 95. 


INCANDESCENT: LAMPS 


OF THE 


HIGHEST QUALITY ONLY. 


DAILY OUTPUT 15,000- 20, ),000 LAMPS. 


P Xt X O EI = РА APPLICATION. 
SSES | 


А 


FOR ABSOLUTELY UNEQUALLED EFFICIENCY. 
THe BAKER 


FOR EXHAUST 
OIL_SEPARATOR Eu. 


an es THe BEISSEL ~ 


Perfectly Automatic — — 
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BAKER’S Patent Appliances Co., Ltd., SCARBOROUGH. 


RAMSDEN, САММ & CO., LTD., 


BRIGHOUSE, YORKSHIRE. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE, AND CABLE WIRE, 


GALVANIZED STRAND, STAY, AND BINDING WIRE, 
H. с. COPPER WIRE 


PLAIN AND TINNED. 
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WHEN BUYINC , 
br. ASK FOR V] 


SCREWPLATES 


THIS MARK ONLY APPEARS ROBERT ABRAHAMSOHN 
ON VERY BEST BRITISH TOOLS. 


ДИ OUR Berlin-Charlottenburg.Kantstr.24 


JOHN EDELSTEN & SON, WARRINGTON. | а —— сө т. Post Free !! 


Telegraph Paper Coils 


OF ALL KINDS, 
Of Best or Medium Quality Papers. 


Any Width or Thickness of Paper, and any Diameter 
of Coil up to 12 inches. 


THE CHEAPEST AND BEST RECORDER Colls ON THE MARKET. 


AS SUPPLIED TO ALL THE LEADING USERS 
AT HOME AND ABROAD. 


*9999999999999 *99999999999999999999€9 


"THE ELECTRICIAN" PRINTING & PUBLISHING CO., LTD.. 
Salisbury Court, Fleet Street, London, England. 


EVERY FRIDA Y, price 6d., post free 64d. ; abroad да. per сору. 


THE ELECTRICIAN: 


(The Oldest Weekly Electrical Publication in the Мома) 


An Illustrated Journal of Electrical Engineering, Industry and Science. 
Rates of Subsoription, Post Free: 


United Kingdom: One Year, £1. Ge ; Half Year, 138. 6d. ; Quarter, 7s. ба. ; payable in advance* 
Abroad : One Year, £1. 10s. ; Half Year, 16s. ; Quarter, 8e. ; payable i in advance. 


A Larger and more Influential Circulation than any other Electrical Journal. 


ADVERTISEMENT RATES promply fo forwarded on App'icatlon to the Publisher. 


EDITORIAL, ИИ AND PUBLISHING OFFICES :— 


1, 2 & 3, SALISBURY COURT, FLEET STREET, LONDON. 
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W. H. BEEN Son & Co., LTD. 


QUEEN'S ENGINEERING WORKS, 


BEDFORD, ENGLAND. 
London Office: 27, OLD QUEEN STREET, S.W. 


Telegrams : “PUMP BEDFORD. ' 


ELECTRIC LIGHT ENGINES AND DYNAMOS. separato or combined. 
COMPLETE INSTALLATIONS ON LAND ОК SHIP 


DRAKE & GORHAM, 


66, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 
47, Spring Gardens, MANCHESTER, & Baltic Chambers, 50, Wellington St., GLASGOW. 


DRAKE Zuang PATENT SPRING CONTACT SWITCHES. 
HOLDEN, DRAKE AND GORHAM MACNETIC CLUTCH. 
THE JANDUS PATENT ENCLOSED ARC LAMP 
‘WEVILE’ patent AUTOMATIC ACCUMULATOR SWITCH. 
MONARCH ENGINE STOP AND SPEED LIMIT SYSTEM. 

"FS тне CARDEW EARTHING DEVIGE, 


As USED BY MOST OF THE PRINCIPAL SUPPLY COMPANIES, 


CONTRACTORS for ELECTRIC LIGHTING& POWER TRANSMISSION 


IN ALL PARTS OF THE WORLD. 
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є + 
* % | 
GLASGOW : ä 
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N A / зе * 
NOTTINGHAM : b. | | У MIDDLESBROUGH: 


16, Mount Street. 47, Albert Road. 


THE LIVERPOOL ELECTRIC CABLE CO., Ltd, “"“"iVerroon. 
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RINTING AND PUBLISHING COMPANY 


(LIMITED 
], 2 & 3, SALISBURY COURT, FLEET STREET, LONDON. 


Publishers, Booksellers, Printers, Stationers, 


ADVERTISEMENT CONTRACTORS, 
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Municipal Telephone Exchanges, Post бм Specification 519 
Municipal Tele ea Sr 531 
Music TERGUM ~ а са ve cer e d ed ace A 18 113 
Municipal Sa li Association of Great Britain..... . 690 
National Electric Contractors’ Association ............ 691 
Nationai Electrical M:nufacturers Association ........ 693 
National Physical Laboratory for Great Britain and 
LINIMEN а оси REP EA RAT ке ¶ блато 417 
National Telephone 838 в Agreement with the 
Post Office, Text Of „„ 530 
National Telephone 3 s Centres, &c., List of.. 5334 
New Electrical Companies Registered in 1903 .......... 594 
Nova Scotia Institute of Science ...................... 1348 
№, EE ари наиве 51 
Ohm, Ampere and Volt, Imperial .,.................... 95 
Ontario Association of Stationary Engineer ............ 1345 
Order under the Telegraph Act, 1899 .................. 505 
Overhead Wires Byelaws at Manchester and Aberdeen 261 
РасјасОммле Бога .......... 0 cce oov tds вео AS ER 488 
Pacific Cable Board Officials .......................... 741 
Parliamentary Procedure in Electrical Matters, Time 
TANG BN океане Sn кока 240 
Parliamentary Record for 1903 ........... њиве: 426 
Patent Agents, Chartered Institute (())... 7 
ГОТ 1908 A 880 
Patents, Designs, and Trade Marks .................... 57 
Patents, Principal Electrical, Expiring in 1904 .......... 10 
Phenix Fire Office Rule 297 
Physical Society of London 694 
Post Office Agreement with the National Урал 
п. ß—— K ae 530 
Post Office Model Telephone PP 509 


Post Office Private aud Telephone Exchange Wires .... 529 
Post Office Speciflcation for Municipal Telephone Ех. € 


PF T 
Post Office : Principal Officials ................ «eee 2 744 
Post Office Telegraphs — Revenue, Expenditure and 

Number of Telegrams forwarded .................- 21 
Post Office Telegraph Statistics 520 
Post Office Telephone Service. —Ü возио» DEO 
Post Office Telephone Operatives ..................... . 525 
Post Office Telephone Statistics to December, 1908...... 522 


Precautions to Avoid Shock from Electric Cnrrent ee ée 186 


Wa 


ы ear” 

Lë | >= LIII „ ‚— „K ˙ К КЕККЕ ЛКК вх + 

Jurrent Lurv Wire Е Gritical Point 52 

for Application to Light Railway Commis- г 
Mer 1, | fiting Acts, Bosrd of Trade | 


— rien (E) „„ nnn „ ужи, 


eckricity werks. IS. ſoldin E 
ees уч and Light Aus 


^g —— 2 


r 


ectric Li H 
ard of Trade from 1853 to 190 Г v; . 423 


1903 ... e 424 

Dissolved, &c., in 1903 595 

Price of . 442 
. 

„ ооо: $525 748 

>. .. 79 

Т А 188 

. 439 


„„ „„ „ ements in „„ on, 
Carrying Capacity of ,........... 88 
Cond with Alt. Currents 2 

vol Moins & Aitoys,at d G. oi 
Post Otfice Telegraphs . Rr 


6464 522 
. жаннан. 125 
— * se tn 695 
Sein vs ee 313 
En ed ës ENT ui 
44% 1348 
2 eee 1068 
Officials of 1408 
pulations for International Telegraphs ...... 446 
ы nd and Int | Tables EꝶꝙẽL.i „„ 142 
SZ des Electricians : Chie? Oficiais 1407 


РУЗУ 378 


— e ‘Alloys, Insulators, &c. n 
"langes in | ` mecenes tes and Germany .. de 
fication for Testing Electrical Machinery Be 


Geen GEI АТА "РИК 2 


= ances, 
" 


— ве е» t rt t n 


* (М ; 
| BLECTRICAL TRADES’ DIRECTORY.—1904. 2 


PAGE 
Stretford District Council Supply Rules. = 
Stepney System of Charging tor Electric 13 W 
SUBMARINE CABLES OF THE WOR Lengths, 
Lande Pilates. И bp уље dew ae beet no 462 
Submarine Telegraphy, 1909 482 
Supply of Electricity Bill, 1903 .......... 293 SP PY . 184 
Surbiton System of Free Wiring.... eese 401 
(д, Л. EI и EE ANEN? 363 
Systems of Charging for Electric Supply .............. 392 
Tariff Reform Commission .... 669 


TECHN'CAL SCHOOLS, COLLEGES AND INSIITU- _ 


TIONS, List of, with "Professors, ^ Ote: T^r PT PP PIT. 
Telegrams Forwarded by the Post Office—1870 to 1902.. 922 
e „ 504 
Telegraph Conference, Internatioaal, 1903 ............ 486 


Telegraph Convention and Service Regulations ........ 445 
Telegraph Convention (International) of St. Petersburg 443 
Telegraph Tariffs from Great Britain to all Parts of the 


MIU ts КА О .. ebe A ie 457 
Telegraph Wires, Byelaws relating . 230 
TELEGRAPHIC ADDRESSES of Electrical and Engi- 

neering Firms and Companies facing 757 
Telegraphic Communication between Great Britain, 

Colonies, and Foreign Countries 452 
TELE GRAPHS, INTERNATIONAL........... ...... 443 
Telephone Committees of Local Authorities, Names 

and Addresses of Chairmen of .................... 688 
MMO с „ Ир ЧРИ 538 
Telephone Exchanges, Lists o „526 and 533A 
Telephone Regulations by the Postmaster- General...... 506 
Telephone Revenue of the State 522 
Telephonie Communication between Great Britain and 

ТУ. Lo сео аза wl KEE ee e Ee оба а > Ж 52 
Testing Ds Machinery in Germany, 1 

n eee 


9....-— —PW— * о сон ото оо осо 


Parcels 4 
Time ach of Parliamentary Procedure in Electrical ed 


БРУТА УТОР che dyed Бәр АК ЫЛА кан 
Traction qu Committees, Names and Addresses 

ur "A. AP E EA EP РУТА, LT STET 665 
Trade Marks, Designs and Patents 57 


Tramways and Light Railways, Use of Electric Power for 242 
Transmission of Electric Power in Workshops 71 
UNIONS E COLLEGES, SCHOOLS, INSTITU- ` 


ооо ооо 2000000909590 


Velocit (Theoretical), Statical ramos and H.P. for 


Hydraulic Heads of from 1 to 500ft. ................ 
Verband Deutscher Elecirotechnieker err 1407 
Volunteers, Electrical Eogineers, Ой, 4 684 
Wages OO затим А le ee 151 
Water Power in Ireland .................. emo 82 


Weightsand Measures, Foreign, with English Equivalents = 


€ stol „Board of Trade Electrical. 413 . ^^^ ЕВА ТО T A E T E ONE 
on OE 98 Wireless Telephony  .. rr (pé d v INEO 
EO AVE Vy ae He 75 Woolwich System of Free Wiring . quU MM, PPPOE 
Bedi AN e T 73 Worcester System of Free Wiring ...................... 897 

of Reference for ........ 87 | Wright and other Systems of Charging for Electric 
Ени нити пите ни кин оон са о 260 Supply зоо са ноя и э # ũ*7 ре ооо осо ее 393 

* Directorial. 

PAGE 


Accessories, Electrical, Makers of . 1018 Address Labels of all kinds, Makers 011018 


PAGE 
2 ed ра ада Accessories, Electrical, Wholesale, 

city :- Factors ooo 1013 | 

1810 | Accumulator Accessories, Makers of1013 

„. 757 | Accumulator Acid Manufacturers ..1013 

Accumulator Boxes(Glass), Makers of 1013 


) Pro- 

:2 1013 | Accumulator Boxes, Dëse 

| Макегео!.......... 88 013 
| ап 
Indicators, Makers ol vus. 1013 
Accumulator Charge Ni 

осо н зоо сосна + 

Connections, Lead 
а Ке Керр 1014 
Accumulator Switchboards, мо У 
| у РИА 014 
| rain. ose 1014 
| 8 —. 1014 
Makers of . ....,... 1014 

| ting Apparatus 
Oa ees dite AM? 
i Manufacturers for Electricians1017 

+ ah Acid-Proof Paints and - 
| ERR | r 

| Acid Pumps ers 

Aud. Resisting 1018 

„1529 | Adapter for use on Incandes- 
` P | cent Circ Makers of1018 
for Elec, Light 1018 


Digitized by Google 


| Advertising а for Car Lamps, 


deeg dk, s goes . œ.. 1018 
| Agents, Manufacturer? 1018 
| Air Brakes, Makers of ............ 1019 
Air Compressors, Makers of ........ 1019 
Air Propellers, Makers of .......... 1019 
Air Pumps, Makers .. 1019 
Air Valves, Makers of.............. 1019 
Alarm Contacte, Makers of ........ 1019 
Alkali Manufacturers 1019 
Al g Current Motors, Makers 
El Cd dee tas chs јон ve ..... 1019 
Alternators, Makers oh 1020 


ng EE for all purpotes, ind 
Aluminium ^ Wires” and. À Cables, 
Manufacturers of .... ..1021 


Ambroin Manufacturers .......... 1021 
American Machinery Agents ...... 1021 
Amme Makers of and Dealers in1021 
Ammeter Plugs, Makers of ........1022 
Ammonia, Manufacturers of........ 1022 
дара ке пон ) for Cable Ships, iia 
Кә г. phic atus, 

Ma Zeien er ...1023 


егв 
Annunciators, Makers of & Dealers 111033 


| Annunclator Switchboards, Makers of 1023 


1904.—« THE "ELECTRICIAN anm 


“tees puer) da, * ÉD PAGE 
1 Batteries, ena Experts in 1034 Cable and Connectors, 
Batteries, Sto in. "e ... 1 LA .... 2.2.1042 
Battery Carbons, ers of.....,.-1034 | org 
s, Electrical WMechanicail023 Battery Jars, Makers of & Dealers in1031 ( 
Battery Plates, d МО Бе Gear 
á Battery Sal E et. 
Are Lamp Carbons, Makers of...... ei Max Swi өз (Single У ind Donite), 
Г akers of "M Tp 
РЕГ Вела MN m Makers ot. .. 
dE arings "hou, Oil, Makers oi 1:105 of104 
т.....“ B Seiten MARIS у AN MONT al in а 
La es 80 P430 8 Retort) De = 2. 1044 
Lam | Bells 2 d Gongs, Makers of m Carbon Gas Retort} Des e ч) . 
с Lamp Polleys, Makers of ......1024] Dealers in kd Est еи * 2 Carbon Dia угаси a 
с La Belt pressing, Makers o 1035 Carbon. mamo "Brishes, Ma TS ойон 
oo ` 1021 па | Belt Joints, akers ot b ub ye —— 1085 Carbon J еН ` 
enrete „„ nt n n An ч 1 Y ГУА #3 
EEN Mike bene , gere Carbon Жой ай | н ке . 
Are Lamp Franso ormers, Maker 011024 N K ek Kr 3036 | Carbon Rod and Plate М 
учо p Men ches, Makers of 2. 1024 Hair eed senger te ПРИЧАТИ 103+ ing Plant | ntractors for —— .. 1044 
Lamps, —— and Dealers 1111024 | India Rubber Werne 1036 | Carbons for SZ) Makers 01101: 
алаша pa (Enclosed Fert pind nn АНИ Vel Gl Gan one Car Bodies, Makers of ..... мака „104 
Makers of and Dealers inn Hy | e ИО T € ftiug А Acum] 
3 — 97 Flexible Chains for, Docente sais: Sit, iis ot. SE * Bony nar 24 уйн м = 
""Makerae Of... 2e e прве Wess cycle, Lamps (Electric), Makers о Car Brakes, Makers 3. tt LR KE e 
red m (Hand; Feed), Makers 011026 Block and Tackle Fall Manufacturers1036 Car ==" Carriage Lighting, 
. Hois sting Gear for, Blocks (Wood) for Mounting tractors for . . . te 
pip oy i EN C rua vom d v 1037 Switches, Ceiling Roses, Fit- Car Controllers. Ee 
Are Lam ` Jugi p of 7 в! tings, &o. оч .. " boat Ld Car Couplers, Маке ot 28 .. 1048 
- Ligh perts in En owers ( Electric), ers o 936 ‹ | and d 
Arc Tagung and Tram Poles (C om- Bobbins for Dyoamos, Makers of ‚ 1036 т 1 ID ‚..1045 
А ‚ Makera of... . . . 102 | Boiler Cleaners, Makers of 1036 Cn sie e^ ài: viele tae 0.1045 
E Pe JA RLW Varnish, | Botler Composition, Makers ot .... 1036 cur og, Makers d Kéi: Makers Ze «2 «1045 
CDU o ОНО 1027 | Boiler Coverera .... ..... As. „„1096 el She of ..1045 
Armature and Transformer Stamp- Boiler Covering, Makers of ......1087 Lc eie ees 1088 
ings, Makers of. 1027 | Boiler Covering( Removable), Makers | < 10% 
Armature Binding Wire Manufac- P, Zi. 52 ter Parilyi 1 1037 | Car ibd and reni a Маи ot of 
turers зоо но ь „4 - er A ra- ү k bs(Electric 
Armature Cables and Wires, Makers of 1027 tus, Makers of .... ty wë ..1037 а од Led Rayo еа, ИБ 
Disc Insulating Paper, Boiler Insurance Risks, Undertakers - а; 
ОАО re WË ак $4 1028. У ло Vanse rts 1: MIT | 
Armature Disc Notehiug, Dividing | Boiler W 1037 


| des a ning Machine Makers1028 
re Wit ders and Repairers ..1028 


Boller Makers’ Tools, Makers of... Ba | 
8 for Dynamos, Makers of. . 1028 


Boiler Mountings, Makers of.. ......1 
Boller eg Conducting Composition 


3 — Za ehn W. Main vs ХКО ен E wl 

2 ectric akers Bolts wr ccumilator Makers 
Art Metal 9 /- Му те 1021 Se "Zelt Af? ы Ce 
Artesian Well св на Ga 1029 0 


Artistic Pekin end y Experts in ‘the 
and Manufacture of .. .. 1029 

Asie Merchants and Manu- 
facture. 23 a cis dap ees 1029 
AsbestosJ ко од Material, Makers of1030 

Asbestos - Packed Steam Fittings 
Manufacturers 1030 
роты arid ds ук roof), Makersof 1030 
AsbestosPa da, Makersot 1030 
Asbestos movable Coverings for | 
8 Pipes, &e,, akers Aem 


Asbestos Spinners. 1030 
Asphalte um аи dc. Mate де 
МОО. 0 4€ 415 qua» АВА Ту 1 
1 Electrical & Mechanical 1031 
Auto-Cars, Makers hh 1081 
Automatic Couplers, Makers of ....1031 
Automatic Соб. ИТ Boxes, Makers of1031 
Automatic Cut-Outs, Makers of ....1081 
Automatic Electric Meters, Makers of1031 
Automatic Electric signalling. Ap- 
paratus Makers. d rr 
Automatic Machines, Makers Ha 
Automatic Switehes, Makers of .... 
Automatic CHEN Purifying Plant, 


108 
Automobile Accessories, Makers of1031 
Automobile Cells, Mak - Ta ...... 1031 
Automobiles (Electrical). Makers of1031 


e о éi 


Sage ийле of.. dëi | 
Booste "Transformers.. о . 1038 | 
Boxes for Aecumulators, &c., Makers1039 RES: 
Bracket Arm Suspension Makers ..1039 | Centra Station Batidi ита 
Brackets and Pendants, Makers of. . 1039 Central Station En neers., Led 
Brackets for Electric Lighting(Flexi- | Central Station, E d 
ble), Makers of . e. 1039 | ^ Construction and Equipm: 
Вгаїйей Wire, Makers of ....... 1039 Central EE ; rite 
Mabe ot for Mn | ers ors of. мрља s 
General | tation | Ji 
~- „1039 | Central Station Volt-a 
Brakes, Makers OF Tatas TT маг 00 bs | 
Brass Bolts апа Nuts, Makers of . 
Brass Founders and Finishers .... 
Brass and Iron Drawn Rods for 
Screws, Terminals and Electrical 
Parts, Makers b.. mun 
Вгавз dene Makers and Engravers .1040 
Brass Work for Electrical Fittings, | 
Педа Жай Майын W 1040 
Brasses, pp му ers of .. | 
Brimstone Sulphuric Acid, Makers 011040 
Button-Hole Electric Lamps, Makers1040 
Buyers of Old Electric Lamp T A 
win p Platinum,Serap Cable, 


Axle and Journal Bearings, Makers of1032 


Ball Fittings and Counterwelghts, 

IT d$ СУТКИ 

Batten Foot andSidelights, Makers oss 
es, Makers of and Dealers in— 


" у 
Sak DIT >. 
> 


Ki of. Ae SC 


Cable Crab Winch Makers.. 
Cable Drums, Makers hh 
Cable Insulating Paper, Makers ot. 1040 
Cable-Laying and Repairing | 
Contractors for Complete Eq 
ment | 
Cable Machinery, Makers ої ...,.. 1011 
Cable Makers’ ext vds and Ассев- 
sories, Makers "stc tts 
Cable(O А аар E 
Cables, Electric, 


Cable Sheathing Machinery, Ze | 
eee ee ee ewnete "Digrtized by RAD 


EE 


se A 
phs, М scat А 


чо» 


‘ 
| 
С 
[ 
' 
^ 
: 
4 
` 
Se? 


dee, = 


РАСЕ 
Machinery, Manufac- 


me "m 
T. vr. ^ CEE Bo жечь = 


ët Country House Installations, Con- М 


adiing Machi 8 CNET jte 
2 1051 Couplers (Automatic), Makers o ( 
lectri 7 * of 1051 s Makers "^ад Pee ... 1060 
ФУ ЗЕ RIDVALC E 2057 Y V YER РЕДИ ...1060 
ет i nd tepaire: SE Crane Controllers, Makers of ...... 1060 
finding Gear and M | Oranes and Hoists, Makers of ...... 1060 
sot .... Eric di €reosote Manufacturers............ 1060 
LIESS өз» э-э > 295 | e Мез о D.. 0 
_ Impedance), Curling Ir Heaters (Eiecirio), - 
ton Г | . U 
| 01051 | Current Direction Re Roby 
: (Ж 11051 ä 106 
(Electrical)  — Cut-out Boards, Makers of . ....1061 
Cut-outs (Automatic), Makers of ..1061 


: 1 
ons, &с. 


[7 


* : "E at 


Cut-outs, or е? Safety Plates, 
Mekers с 1061 


* 
-— S 


Er» oi ОРТ Een Dorf 061 
Д sof ......1053 Gut-Oute лек); Makers о? . "1061 
neut | Cut-Outs (Mercury), Makers of ....1061 
d AL Fon «1052 Cut-outs um and um), 
we 2 t Ko 
et T Cycle Lamps (Electric), Makers of . 
Sab! ‚1058 | Demand Indicators, Makers of . ..1062 
La and Draughtsmen........ 1062 
... ьс 5045-52058 Deak and Counter Electric Fans, 
"Wires and Makers of and Dealers in 1062 
105 | Dial Painters for Electrical Instru- 
"Kpparatus, ment Glass Writers 1062 
| а аи а» 1058 Die Sinkers . „„ „„ „„ 1002 
actors tor. 10 1 Dining Table iiluminating Cloth, 
"urifying Appa- Mokers of ........-.:. 1062 
pisei кин ++, 054 | Direct-Coupled Generating Plants, 
d #4 = Makers of... 1062 
Disiufectauts, Makers ut 1062 
Distilled Water Makers 1062 


Distributing Boards, à 
EEN Boxes, Makers 011062 
Distribution Fuse Boxes, Makers of. 1062 

E DU e Make оп 

el), Cus ers 0 062 
eene +1055 | Domestic Electric Apparatus Makers1062 
bade ernannt Drain Pipe (Earthenware), Makers 011063 
eTa НЫ Drain Rails and Boxes, Makers of ..1068 


» 


МА 


У Тог er, Gauges, Makers of ........1063 
Aker о cade divas Dra*-In Boxes, Makers of...... ... 1063 
j: ngs, а ез of ...... Drawing Instruments, Makers of ..1(63 
Agent — * 1053 Drilling Machines, Makers of ...... 1063 
-—— ` Drilling Machines (Electric), Makers 
| tt +s soe Le b baal (ioci dë y GE = АР и 063 
тот lan EEFE ' " с ОЕ... 1063 
dug ................1%6] Dri Band (Cotton, Hair, India 
n “ee tenes e 1066 Rubber, Leather aud Sokurite) 
e Sk 7 3 oe 1063 


1 


Baud Fastener Makers ....1064 
Band Staplers and Staples, 


— " MEM ä — — 
AM D ML UIS vd aho cioe 1664 
== e Driving Band Stretchers, Makers of 1064 
И Driving Chain Makers. 1064 
H TEE Mak 064 


ТҮТҮК 


long Sie 


воен зоне се 


i e 064 
058 | Dust Destructor Plant Contractors 1064 


DE... —ͤ—ü—6j 3 x s 


es Rheostats, Makers of 1070 
A (Steel), Makers of 1070 
| ge Connectors, 


> е (Rota ge 4. N 2) 
ГА 


^ CE DP из (Electric) 
— 12 2. ML 


Ee, Ale ee daha 1070 

. Ee 0f 1:17 1610 
LIB сабр - 1070 
Siet ment Makers.1070 


Е o 3а | р 


„МИ Purposes, 


L TRADES DIRECTORY.—1904. 


MODA Jala vuv vd réie os 1071 
Eb gales sedans 1071 Makers of and Contractors for 100 
Eboni ... 1071 | Electric Railways and Tramways 
Ebo s Ауропа and Tabinglort GE juipment), Con- 
* LSK ЕХ ЕХЕ eve ee a ee 
E Digitized by Ge 


29 


PAGE 
Electric Advertising Devices МаКетз1071 


. 1059 | Electric Alarms, Makers of . -.1071 
BEE Еодїпез, "Makers of ....,...1059 | Electric Batteries and Accumulators, 
| Cotton Waste Merchants 1059 Makers 0(................ ‚1071 
Counterweight Fittings, Makers of 1059 | Electric Bell Manufacturers, Fitters 
Makers of ....... 1059 and Dealers 1072 


Electric Bell Fitters and Dealers .. 
Electric Bell Fittings, Makers of and 
С, ПА Pee Пру de 1074 
Electric Blasting Apparatus Makers! 74 
Electric Burglar Alarms, Makers of. 1074 
Electric Cable Mac hinery, Makers of 1074 
Electric Cables and Wires, Makers of 1075 
Electric Call Instruments, Maker 


and Erector o. 1077 
Electric Cigar Lighters, Makers of 1077 
Electric Clocks, Makers of.......... 1077 


Electric Coal Cutters, Makers of... 
Electric Coffee Machines and Urns, 

ger KE e recede. 
Electric Cooking Apparatus Makers. 1078 
Electric Cooking & Heating Systemst078 
Electric Cranes and Hoists, Makers of 1078 
Electric Cycle Lamps, Makers of ..1078 
Electric Dentalappliances, Makers 0f1078 
Electric Drilling Machines, Makers of1078 


.1077 


Electric Drills, Makers of .......... 1079 
Electric Elevators, Makers of ...... 1079 
Electric Fan Makers .............. 1079 
Electric Fire Alarms, Makers 01....1079 
Electric Fittings Makers .......... 1079 


Electric Fuse Makers' Blasting .... 
Electric Fuse Manufacturers ...... 1079 


Electric Gas Lighters, Makers of ..1080 
Electric Generators, Makers of ....1080 
Electric Glass Suppliers 1080 
Electric Hand Lamps, Makers of ..1080 


Electric Head and Side Lights (for 
Ships. Tramcars, &c.). Makers of108) 
Electric Heaters, Makers of ........1080 
Electric Heating & Cooking Systems, 
Makers of & Contractors for . 
Electric Heating Experts 
Electric House Work, Contractors for1080 
Electric Ignition Cells for Motor 


“ese zg ss 


Cars, Makers of . ‚1081 
Electric ignition Specialities, Makers 
Siu УБ а ТАРАР a зе гроба 081 
pers Irons, Kettles, Ovens, Mak- 
МО рочот РАДЕ 1081 
Electric Lamp Makers. 1081 
Electric Lanterns, Makers of ...... 1082 
Electric Launch, &., Builders 1082 
Electric Launch Experta or А?» 1082 
Electric Laundry, &c., Irons, Makers 
T 272 АСНУ" 1082 
Electric Lifting Blocks, Makers of. .1032 
Electric Lifts, Makers of .......... 


082 
Electric Light Apparatus, Makers of1083 
Electric Light Fittings, Makers of.. 1088 
Electric Light Installations, Con- 


tristorb. fof. 128 e va ee le 1086 
Electric Light and Power Engineers 

aud Contractors. 1089 
Electric Light Systems ............ 5 


109 
Electric Lighting Supplies, Makers of1095 


Electric Locomotives, Makers of ....1095 
Electric Measuring Instrument 
Mauufactur ers 1095 
Electric Mining Machinery, Makers 
ОУ lobe wok ЧАЯ 1096 
Electric Motor Cars, Builders of. . . 1096 
Electric Motors, Makers of ........ 1096 
Electric Motors with Ball Bearings, 
ЖАЛАШ da УСА 1098 
Electric Novelties, Makers of ...... 1099 
Electric Organs, Builders of ....... 1099 
Electric Ovens, Makers of .......... 1099 


Electric Pumping Machinery, Makers1099 
Electric Radiators and Air Warmers, 
Makers of 
Electric Railway Material and p 
pliances, Makers of hh 
Electric Railway Motor iridis, 
МАКЕ О. Cen фы, te dax éd 


mn % 


"$99 ина би «9 * TTE кик 


perta 
Electric Railways and Tramways, 


РАСЕ 
Elec'ric Railways and Tramways 


Electric Safety Lamp Makers 
Electric Signalling Apparatus (Auto- 
matic) Makers 101 
Electric Steam Cookers, Makers of..1101 
Electric Sterilizers, Makers of ..... 1101 
Electric Telephones, Makers of .... 
Electric Thermostats and Gas Regu- 
lators, Makers o q 101 
Electrie Traction Engineers ........ 1101 
Electric Tramway Contractors 
Electric Tramway Ne deeg 
tractors ....... 
Electric Tramway systems 
Electric Transmission of Power, Con- 
. ² са да 1103 
Electric Ventilating Fans, Makers of1103 
Electric  Watchmen's Registers, 
Makers of 03 
ElectricWelding Machines, Makers of1104 


еее о + 


..1102 


Electrical Accessories, Makers of . 1104 
Electrical Agents .................. 1105 
Electrícal Apparatus Makers ...... 1107 
Electrical Books, Publishers of ....1108 
Electrical Cabinet Work Manufac- 
~ а | ММАС РТА 1108 

Electrical Condensers, Makers of... .1108 
Electrical Engineers 

Comsalting, G „ 1108 

Contracting. “КҮРГ, 1151 

Ann „ 1152 

Manufacturing 1152 

ТИЙИШЕ ² ²˙ AAA ˙ꝛ q Cree 1160 

C 5k осе веселе T3 1160 
Electrical; . NGA AF 1160 
Electrical "Experts S 1170 
Electrical Glass Suppliers .........1161 
Electrical Inspectors .............. 161 
Electrical Instrument Makers 1161 
Electrical Laboratories ............ 116 
Electrical Manufacturers . 1162 
Electrical Mining Experts...... . 1163 


Electrical Novelties, Makers of and 


DOMUS DE. а њени One eee 1163 
Electrical Omnibuses, Carriages 
Tramcars, dr, Makers of. '1163 


Electrical Plant апа Mee 


0 ͤ ² 163 
Electrical Selector System .... 1163 
Electrical Specialities, Makers of ..1163 
Electrical Sundriesmen ............ 163 
Electrical Supplies, Makers of and 

Y A 1161 
Electrical Testing Instruments, 

CCC%%%ööÜ³Üʃ1qͥ' T . 165 
Electrical Wire Casings, Makers of. .1165 
Electrical Wire Coverers .......... 1165 
Elect 3 Driven Md 

Makers of ........ 11 
Electrically. и vehicles, 

o ͤ ата 11 
Electricians : 

Consulting, &.. бев 1166 
о а = а полу ока вене 1178 
Domestic ........ — Sá ние ак 1178 
%%/«§ô§?éê⁵ʃ1¹ ⁊;ð⁰ 44000 1178 
Manufacturing, &c. ............. 1178 
PPP а дамам ао 1150 
Electricity Meters, Makers of ...... 1180 


Electricity Supply Companies ...... 1181 
Electricity Supply Works, Municipall1185 
CCC ^ AERE 1156 
Electro Chemical Experts .......... 1187 
Electro-Chemical Plant, Makers of..1187 
Electro-Chemists 
Electro-Depositor.................. 1187 
Electro Galvanising Plants, Makers 0f1187 
* for мани: Purposes, 


of ge E RRR лова виа ехо db 1187 
Electro e отсос а ено 1187 
Electro-Medical Apparatus Makers 1188 


Electro Medical Tranitesions РУЧИЦЕ 5 
Electro-Metal Depositing and Refin- 


ing Machines, Makers of. 1188 
Electro-Metallurgista .............. 1188 
BONO PIQUE M ͤ—˙¹ͤuàa! t 1188 
Electro-Plating Dynamo Machines, 

TT 1188 


Electro-Platers and Electro-Typers' 
Plant,Contractors for Erection of1188 


|| 
i 


Ü TOT 
Elevating, Conveying and v 
Handling Plant, Makers of . 

Elevator Buckets, Makers of .... 
Elevators and Hoists (Electric), 


у. осама 1189 
Emery Grinding Machine Maker ..1159 
Emery Wheel Makers .............. 1189 
Enamel for Insulating Purposes, 

0 1189 


Enamel-lined Iron Insulating Piping, 
Makers of 1191 
Enamelled Iron Castings, Makers of1191 
Enamelled Iron Reflectors Makers of1191 
Enamelled Iron Signs and Tablets 
Manufacturers ........ .1191 
Euamelled Meter Dials, Makers of..1191 
Enamelled Name Tablets, Makers of1191 
Enamelled Steel Shades and Reflec- 


. 1191 
Enclosed Arc Lamps, Makers of and 
CC ˙ 1191 


Enclosed Electric Motors, Makers 011191 
Engine and Boiler Insurance Risks, 
. ² 1 
Engine Condensed Water Peres 
Plant, Makers of .... ege ЈЕ 
Engine Governors, Makers of ...... 1192 
Engine Rod Packing, Makers of....1192 


Engine Makers (Automatic). * 1192 
Engine Makers (Compr Air) . . 1102 
Engine Makers (Electric) .......... 119, 
Engine Makers (Gas) 1192 
Engines RA Makers of....1192 
Eugine Makers (Oil)................ 1193 


Engine Makers (Steam) 


De, Open Double Actin d Wes 
AME "ns Direct), "MS 


ооо зе за вв кв че ве“ + 


Engine (Gas, Oil, and Hot "Ав 


Erector and Repairer.. ‚.1191 
Engineers ` 
Chemical ......... MP 1194 
КИ Ж uA RÀ ә 1194 
. EE 1194 
. ᷣ ⁰˙ ww Ä 1200 
Ц. у”, РОННИ 1200 
Engineers (Electricity Supply 
о . 1201 
o gien Aach AE, ЕГОР 1201 
% ²˙“r ¹mA саз каља 1202 
Ligntning 6065255520200 + ВОВ 
Mechaniagl ˙ * жатк» стене as 1203 
Mining .. e 00 е6 хо оса 1203 
с. ЗАЛА ba Ate 1204 
% ²¹ð¹rm ͤ³urus ð QEEXAVS 1204 
(/ ( ew 120 
а ex geen, AE KEREN 1201 
Telegraph ..... ——— ода 1201 
С, ⸗ „»˙ ˙ otoeiteceterskes 1204 
C . 1204 
A ааа као 1204 
1 —ÓÓM 1201 
кк.’ ТРАТА e Ehe 1204 
ре Л Тм 1205 
г ее 1205 
Engineers’ Furnishers .............. 1206 
Engineers’ Stores, Dealers in 1205 
Engineers' Tool Makers and Dealers1205 
Engravers and Draughtsmen ...... 1206 
Engravers (Instrument)............ 1206 
Evaporation Surface Condensers, 
T uec eim ere 103 
Excess Indicators, Makers of ...... 1206 
Exhaust and Pressure Fans (Elec- 
tric), Makers of................ 1206 
Expansion and Contraction Joints, 
15 Be errr er eee 206 


Experimental Electric Work, Con- 


H EE d vri 3 1206 
Experimentalists, Electrical........ den 
Experts, Тен поник 1*06 
Exploders for Mining, Makers of ..1207 


Exporters of Electric Machtnery, 
Pisnt and Stores 1207 
Extruded Metals (Brass, Bronze, 


Delta Alloys, &c.), Makers of 1207 
Factory Driving Equipments (Elec- 
11. ТРАСТ 1207 


Factory and Mill Fittings, Makers of1207 
Fans and Blowers (Electric), "um b ai 


of 
Fan Motors (Electric), Makers of 


1207 


1904.—* THE ELECTRICIAN” 


Feed Pump Makers . 
Feed Water Filters, “Makers of | TNR 
Feed Water Heaters and Condensers, 
Makers of 
Feed Water Purifiers, Makers of.... 
Feed Water Regulators, Makers of.. 
Feed Water Supoly, Specialists in.. 
Feeder Material, Mannfactureraof.. 
Feeder and Section Pillars, Manufac- 
turers of 


tacturers of 
Felt Manufacturers . аз 
Fibre, Insulating, Makers of........ 1209 
Field Breaking witches, Makers ur 
Field Regulators, Makers of 
Files, Manufacturers of ............ 
Filters for Lubricating Oils, Makersof1203 
Filters (Feed Water) Makers of ....1209 
Fire Alarm Apparatus, Experts in 1979 
Fire Alarm Apparatus (Public and1209 
Private), Makers of 
Fire Alarms (Automatic), Makers of1209 
Fire Alarms, Contractors for Erec- 
PC ccc 1209 
Fire Am (Electric), Makers of ..1210 
F.re Engínes (Chemical), Makers of . 1910 
Fire . E Appliances, 
т. сре vacía вале Ба 1210 
Fire Hydrants and Hose, Makers of1210 
Fire Insurance Offices undertaking 


Electric Light Risks............ 1210 
Fire Proof Conductors and Fittings, 

о 2. uso so SEP E 1210 
Fire Proof Paints, Makers of 1210 
Fittin „Electric, Makers of ...... 1210 
Flexible "Cord, Makers R 1211 


Flexible Shellac Varnish, Makers of1211 
Flexible Steel- Armoured Electric 
Wires and Cables, Makers of ..1211 
Floor and Wall Sockets and Plugs, , 
Makers of 
Flue and 8 n 


‚JH[—[— dũlhũmmMmMMũAũ 5 ти 


Specialists fa ............,. 11 
Flues (Testing Apparatus for), 
р. ДЕРИ Ee 1211 
Fluorescent Screens, Makers of ....1211 
'ocus Tubes for X-Ray ork, 
Makart ДВЕРИ ( 1 
"чие Draught, Makers of Systems 
F 1211 
RE Portable, Makers of........ 1211 
Forgings, Makete of ˙ 12:2 
Frequency Meters, Makers of ...... 1212 
Friction Gear Manufacturers ...... 1212 
Frogs and Crossings, Makers of.. 1212 
Fuel Conveyors and Elevators, 
г. р. о орасима .1212 
Fuel Economisers, Makers dl iu 1212 
Fuisse . %¾6ꝛ .. 1212 
Furnace Bars and Grates, Makers 011212 
Fuse Blocks, Makers of ............ 1212 
Fuse Boards, Makers of ...... Ма 1212 
Fuse Boxes (House and Main), 
а: UE, EE 219 
Fuse Clips, Manufacturers of .... 1213 
Fuse Holders, Makers of ........ 1213 
Fuse Links, Makers of...... spawns.) С o. 
Fuse Wire Manufacturers.. .......1213 
Fuss, MARG С. A KN ege Kaka den 1213 
Galvanic Apparatus Manufacturers 
MO DOO. ͤÄ 1213 
Galvante Cauteries, Makers of...... 1213 
Galvanised Iron Wire Makers ......1213 
Galvanometers, Makers of.......... 1213 
Gas Engine Makers 1213 
Gas Meters, Makers of ............ 1918 
Gas Producer Plant, Makers of ....1214 
Gas Retort Carbons, Makers of 1214 
Gauge Glass Manufacturers .,...... 1214 
Gauge Makers (Recording and 
larm) . i LIE! 
Gauge Makers (Steam) EECHER 1214 
Gauzefor Dynamo Brushes, Makers of 
nn 1214 
Gear Casings, Makers of .......... 1214 
Gear Cutting, Contractor for ......1214 
Gear Wheels. Makers of ............ 1214 
Gearing, Makers of ................ 1214 
Gare, Makers OF РАТИ 1214 
General Suppliers of Electrica] Re- 
. ͤ» Prosa 1214 
Generators, Makers of VEER TT 


‹ M. 
—ELEOTRICAL TRADES’ DIRECTORY.—1904. 31 


Em ^A | 


P PAGE РАСЕ 
Manufacturers (Sheet Eme << Precision, Makers of1722 | Lightning Arresters, Makers of ....1239 
Sees, 2124 | Insulated Bolt Makers 1222 | Lightning Conductors (Makers and 

стз of 12-1214, Insulated Wire Manufacturers ....1222 Contractors for the Erection of) 1240 
he mporter Tosulated Wires for Motor Cars, Lightning Conductor cand Sets, 
— — EE T Makers of and Dealers in ...... 1223 Makers of ... ......1940 
kemot. 1015 | Insulating Bands, Makers ot 1223 | Line Material Manufacturers ...... 1240 
~ 2 E Insulating Cement, Makers of...... 1223 Linesmen’s dean s, Makers of1241 
Insulating Compounds, M «kers of. 1223  L'nesmen's Tool Wallets and Solder- 
ШУ >... CE Insülating Materials, Experts in ..1223 ing Lamps, Makers of .......... 1241 
cobre Insulating Materials, Makers of ....1223 | Litharga for Electrical Purposes, 
Tnenlstiog Spools, Makers of ...... 1227 Makers ohhh 1241 
Insulating Tapes, Makers of........ 1227 | Locomotive Craues( Electric), Makers 
Insalatiou Testi Apparatus Makers1229 КЕ а а лов с» краљ 1941 
а Tes Instrumenta, 10 8 ЫЗ (Electric) for DEEN 
УЖ Ву EHNEN 1220 and Tramways, Makers of ....1241 
Insulation Tubes, Makers of........ 1229 | Lubricant Manufacturers 1241 
Insulator Brackets, Makers of ....1229 | Lubricating Oil Merchants 1241 
^ AMET! Insulator Ironwork, Makers of ....1229 | Lubrication, Pneumatic and Auto- 
eus Insulator Pins, Makers (l.. 129» P 1241 


.... .... 1215 Insulators, Battery Jars, &e. , Makers1229 
| of..1215 | Insulators (Brown W are), Makers 011281 
ug tini e^ High ' Tension Lan 


lescht EE Makers of . 1351 
Insulators, Third Rail, Makers ої 1231 


Lubricators (Graphite). Makers of 1241 
Lubricatora (Gunmeta!), Makers of 1241 
Lubricators, Makers of ............ 1241 


Machinery Merchants and Agents. .1242 
Machine Belting Manufacturers.. 1942 


Insurance, Engine and Boller, Machine Tool Makers WEIT 

Undertakers o 1231 | Magnet Forgings, Makers of........ 1949 

nist Insurance and Maintenance of Elec- Magnet Makers 1242 
... 1216 tric Light Installations ........ 12 1| Magnet Winding Apparatus, Makers 

mof ......1216 | Intereommunication Telephones, OW Spec ТИ A 1943 

Apparatu o e KN Ba vie 1281 | Magnetic Clutches, Makers of.... 1242 

I 1210 Interior Conduit System 1281 | Маспе с Separators, Makers of ..1242 

D ———ͤ—̃ . 1216 Inventors, Electrical .............. 1231 | Magneto Bells, Makers of .......... 1242 
y. „==. -~ 1210 | Inventors Model Makers ..........1231 | Magneto and Electric Machines, 

{ Inverted Arc Lamps, Makers of .. ..1231 МИЛО 08.20, 55. Ин, ыы Фә 1942 


ве озү 7218 Iron Buildings and Roofs, Makers 0112 1 


Magneto Exploders, Makers of ....1242 
A „ ' +- 1216 | Iron-Cassd Accessories, et Ld Eve 


Magneto Extension Bells and Light- 


| tri. : Ironclad Motors, Makers оѓ. „4,1981 ning Arresters, Makers of ...... 1242 
2 Пен ‚ ‚ ев ...... ...... 1233 | Magneto Generators. Makers of ....1942 

pers of sens «seeee--1216 | Ironmongers’ Electrical Supplies, Magneto Switch Bells, Makers of ..1242 

nes, Mak 221218 Makers of and Dealers in ...... 1232 | Magneto Machines, Makers of ....1242 

$ ) Ivory Tablets, Makers and ранија t M agn omecers, Makers o. 1242 
1416 Ivory Turners „ 123! | Main Cut-Outs, Makers of.......... 1213 
Ros —— Iron Castings 1243 
Is | Jim Crows, Makers of.............. 123? | Manganese Ore, Importers of...... 1243 

| hing Ont-Oat | Joint Boxes, Makers of . 139 | Manganese Steel, Makers of. ....... 1243 
Makers of ........... 1216 | Joint and Locking Plates, Makers of1232 a Rope Manufacturers ...... 1243 
А | "Makers ot Join EECH and Sundries, Marble and Slate, Workers in...... 1243 
ИИС У EE - Maker of .................... 1232 | Marine Experts (Electrical) ...... 1243 

| т de Makers И EE &с. ), Publishers1232 | Marine Volt. and Ampere- Meters, 

TT TS trues LRT Junetion Boxes. Makers of ........ 1782 Se 1243 
] 5. 1217 | Laboratories, Electrical.... ....... 1933 | Mathematical Instrument Makers. 1243 


Measuring Instrument Makers ....1243 
Mechanical Draught, ontractors 1011343 | 
Mechanical Stokers, Makers of ....1244 


5 of ..1217 | Laboratories(Electric’l), Equippers 011233 
Akers of1217 —— m Electrical) Experts in1233 
Z Lacquer and Der? Bees 


о e» and Магуир! a 2.1283 | Medical Apparatus and Specia ities, 

Lagging, Makers of ................ 1234 . МИРА РРА 1244 

217 | Laminated and Solid Strip, Makers 011234 | Medical Batteries, Makers of ...... 1244 

| 7 | Laminated Leather Belting, Makerof12:4 | Medical Institutions .............. 1244 
| _ Valves, Lamp Frostera and Tinters ........ 1234 | Metal Castings, Makers of.......... 1944 | 

Eu УО пеи | Lamp Holder Makers 1934 | Metal Manufacturers and Founders1244 

Lamp Mamufactarera always, &c. or Metal Merchant 1216 
roto mr Lamp Post Manufactarers.......... Metal, Old and Scrap, Merchants ..1247 | 
AA уем Lamp MP rot tool ran. Platinum), Белан Metal Pollshe? ДРАВЕ И statis 1247 " 
о ПОРЕ 1335 | Metal Reflners .................... 1247 | 
је de. Mak of :. лав . — for Electric Tramcars, Metal Shades & Reflectors, Makers of1247 К 
> апі o 1985 | Metal Spinners. 1947 | 
1218 Lend, Covered Cables, Makers of....1285 | Metal Stampers and Piercers ...... L247 | 
Electric 3! . 52.1818 | Lead-Covering Machinery for Elec- Metal Worker 1247 | 
bani, | of and. tric Cables, . 1935 | Metallic Packing for Steam Engine | 
18 | Lead for Electrical Accumulators ...1235 Stuffing Boxes, Makersof ...... 1247 | 
lamp Fitti: | Lead for Electrical р Makera Meteorological Instrument Makers..1247 1 
РАЯ "Абд 1221 e 1 Meter Dials, Works and Trains, | 
шар ВосКе& Makers „1201 | Lead Seals and Sealing Pliers, o 1247 | 

et L . 1925 | Meters (Electric), Makers of ........ 1247 
она Lend Reiners and Manufacturers ..1936 | Meters (Two-rate) Makers ої .... ..1948 ` 
33 Претње) и Tubes, Makers of ......1236 | Mica Channels, Tubes, Troughs, &c., | 

Belting Manufacturers 1236 ү “Ссс” oi os ows ко dee 1248 

Lecturers" Apparatus, Makers of....1236 | Mica Cloth and Paper, Makers of ..1248 

1 „Teachers and Mica Miners, Merchants, Import- 


шиити и 


| 1238 
(M — Lighting, ach 


фо %%% „„ ИГИ 


ers, & 
Micrometers and Measuring Ma- 


E e; € 
„ Mak on Enamel, Ivory, chines, Makers of ............. .1218 
LE n s, Mak: gum РА bei edi Microphone Makers. 1 
i Draught, С Switches, Makers of. "1980 Micro-Telephones (Pocket) Makers 
сту em Vontrollers, Makers of ........ ОЛА УД. in Von aves рањиве 
| «23,1222 | Bt Макегз | ..1239 Micro-Telephones (Portable), Makers 
Makers of .......... (ARES ET TRENT, » 1948 
; d ra au seis 1234 [ Military and other Portable Tete- 
mu Бареа AEA | my hones, Makers of ..... Vases st hts 
Piant an achinery Machines, >» ..1948 
alien EXE РМ «uid doy 1239 мш Machines Ae Mee 
Rolling Stock, Manu- mutator Slots, Makers mU 
те и E , 


—— 


— РАСЕ 
Rolled Metal Мег. 
1280 


„4444443 жена ++ 


- e 
„„ „„ ноуте 


„а A 
nila, Н anu- 
ré 12 


Steam Dryers, Makers of .......... 1288 
Steam Engine Builders 1288 
Steam Engine and Boiler Fittings 1283 
Steam Gauge Makers 288 


| ELECTRICAL TRADES’ DIRECTORY.—1904. 


PAGE 


Tab le Lamps and Standards, Makers 
of 
2 Pushes and Weights, 


ооо о %%% „„ „„ „ зо eres 


Steam Packing Manufacturers 1288 | Table Sockets and Plugs, Makers 


Steam Pipe Fork 1 Makers of... 1289 
Steam Pipe Work anufacturers. 1289 


1297 


e. ~ > "S397 Che ДЕ ДЕ 
Tachometers 


„1280 | Steam Pressure Recorders, Makers r 
„.. 1280 er 1289 kee Blocks and Thimbles, Makera. 
„1280 | Steam Separators, Makers of ...... . 
„10 Steam Traps, Makers o.. 1289 Tanks and Reservoirs, Makers of . 1207 
Steam and Water Pipes, Makers of 1289 Tapes (Paper, &с,) Makers 01.,.... 1297 
Makers of . 1280 Steel of All Kinds, Makers of ...... 1289 | Taping Machine Manufacturers ....1297 
2.49.52. «1280 | Steel Castings, Makers of .......... 1289 | Tar Boilers, Makers of ............ 1297 
Makers of ....1280 | Steel Converters and Refiners...... 1289 | Technical Printers sand Publishers. . 1297 
and General In- Steel for Magnets. 1289 | Telegraph Apparatus Makers ...... 1297 
l | Steeplejacks ....................... 1289 | Telegraph, &c., Buoy Makers ...... 1298 
Makers . 19651 | Stokers, Mechanical, Makers of .. ..1289 | Telegraph and Cable Companies ....1298 
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ply and Erection f.... q . 1311 | Transformers, Manufacturers of....1319 
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Terminals, Screws, &c., Makers of..1312 UE а зри кеси. 2 3 Water Gauges, Makers of ......... 1329 
Testing Batteries, Makers of ..... 1312 | Trolley Catches, Makers of ........ 1370 | Water Levels (Electric), Makers of. .1329 
Testing Engineers (Electrical). . .. .. 1312 | Trolley Cord Manufacturers ..... 1320 | Water Levels Indicators and Con- 
Testing Instruments, Makers of ....1313| Tiolley Ears, Emergency Pull. en tacts, Makers 4 1329 
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Testing Sets (Portable Electric Trolley Heads, Makers of .......... 1321 | Waterproof Cloth and Cavvas Makers1329 
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Theatre Dimmers, Makers of ......1313 | Trolley Line Material, Makers of . 1371 | Waterproof Papers for Insulation, 
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Makers of. . 1313 | Trolley Switches, Makers of... ... 1322 tings, Makers of ............ 1330 
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Regulation Gear for, Makers 01.1318 | Jrolley Turnbuckles Makers of. ..1322 Mike МР od eege 
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Theatrical Wiring. Specialists in... 1818 ings, Makers 01................ 1322 SEE IE CERO UR 1330 X 
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Їй о dE ee tg 1313 | Trolley Wire Splicing Sleeves, Wir dmills, Makers of.. ........... 1331 
Three-Phese Plant, Contractors ne 1314 TW. ere ÄER N Wire Casings and Cleats, Makers of1331 
Tie Bars, Makers Il. . 1314 | Troughing and Bends (Flexible Wire Cord Manufacturers ......... .133 
Timber Merchant 1314 Asphalte), Makers of. 13 Wire Coverers— 
Timber Seasoning and Preservation Trucks for Electric Traction, Makers Goneril РТИ 1331 
C .. 1314 T... 1323 ОСОМ teg" ͤͤ ( 1331 
Time Checking Clocks, Makers of ..1314| Trucks for Motors or Trail Cars, India Rubber and Gutta Percha .1331 
Time * witches and Cut- Outs, Makers .. »A а Bech A 1323 E ET D TT TT 1332 
CCC 1314 | Tube Brush Makers // естара 1332 
Tinping Fluid Manufacturers 1314 | Tube Cutters, Tube Expanders ....1323 | Wire Covering and Electric Cable 
Тоо] Makers ................6-. ae 13161 Tobe т.с, •ůAwꝙ . 0. 132 Machinery, Makers 01.......... 1332 
Tools for Electricians, Makers of ..1314 | Tube % rapers, Makers of .......... Ао: Lore EE Eh 1332 
Track Dril s, Makers cf ...... 1314 Tube Vices and Wrenches, Makers 0f1323 | Wire Gauge Manufacturers ........ 
Track Equipment, Contractors for. 1314 Tubes and Conduits, Iron and Steel, Wire and Cable Manufacturers and 
Track Tongs, Makers of ............ 1314 Makers of avd Dealers in ...... 1323 CCP часа кока ..1332 
Track Tools for Railways, and Tram- Tubes, Glass, Makers of.. 1323 | Wire Rope Manufacturers.......... 1°33 
ways, Makers ohhh 1815 | Tubing (Ebonite), Makers ...... 1323 |" Wire Staples, Manufacturers of ....1333 
Traction Cells, Makers of .......... 1315 | Tubing (India Rubber), Makers of..1323 | Wire Stranding Machinery, Makers 
Traction Generators, Makers of.. 1315 | Tubing (Ir en and Steel), Makers of 1324 сеанса. јан PPS 1835 
Traction Panels, Makers of ........ 1316 | Turbine Makers and Su uppliers T 1324 | Wire on Machinery, Contractors 
Traction Switches, Makers of ...... 1315 | Turbine Governors, Makers of .. 1394 . 
Traction Trucks, Makers of ........ 1316 , Turbine Water-Wheel Makers...... 1324 | Wire | Worker and Weavers ........ 1333 
Trade Catalogues and Publications..13:6 | Turbines (Steam), Makers of ...... 1324 | Wireless Telegraphy Apparatus, 
Ттаде Protection Associations ....1316 | Turbo-Electric M ics cia Makers MANN ` sicr. sinere лае tse 1 
TAURO ERE < aratus „Makers 011316 Во о дрен 1324 | Wireless Telegraphy, Experts in ..1334 
'Iramcar Brakes, Makers "7 te 316 Turntables, Makers of .1324 | Wiring Buildings, Contractors for . 1334 
Тташсаг Controllers, Makers of.. . . 1316 | Turret Drilling Ma hines, Makers 01137 74 | Wiring Systems .............. 1334 
Trawear Engines (Electric) Makers 1316 Twist Drills, Mskers of . | 1324 | Wiring Торез a: d Conduits, Makers 
Tram«ar Lif. guards, Makers of ....1816 | Typewriters. Agents for and Dealers ot and Dealers in — · «.ABB6 
Tramcar M.-tors, Makers of 1316 | PTT 1324 | Wood Block- tor Electrical Purposes, 
TN Gmnibuses, etc. (tenti), | Typewriting Отсев (Technical) . ..1324 Makers of... e 1384 
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ciate aa Construction Tools, Makers 1% | Underground Electric Mains, Makers1325 | Woodite Manufacturers. . 1335 
Tramway Controllers. Makers of ..1316 „ Equipment, 1395 | X Ray Apparatus. Makers of ...... 1335 
Jramwey Crossover and 1urmnout СИРУ ^? | Х-Вау Apparatus, Speci.lists in... 1336 
VV ˙ ˙¹*¹»» O t 1316 | Vacuum Drying Cupboards, Makers 
Tramway) Engineers PAR PEATE REY 1310 EEC 1325 | Zinc Fronts for Electric Bell Indi- 
Tramway tittings, Makers of ...... 1816 | Vacuum Pans for Impregnating cators, Makers of . ‚1 
Tramway Junctions, Crossings, Cables, Makers of............ 12% | Zine Rod and Battery Plate Manu- 
Sidings and Loops, Makers of . 1317 Vacuum Pumps, Makers of .,,..... 13:5 facturers ........ 
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Second Edition, Royal 32mo, 58., ‘Leather. 
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23 | Port-au-Prince ......... 15 
1; 8 — 5 ВВМ. лил, 5 
$ | 14 „ r СМД | 
1 | 22 Quebec egli es o. | 
2A 717.7 ngoon EATE | ~ 
5 Ep Co ЕЯ 
13 8 | Rio de Janeiro | E 
23 Аи. 
14 Rotterdam ............... st 
24 |... | St. Helena 16 
ILI St. Ritis.................. 15 
~. | 21 | St. Louis, U.S.A 9 
ae | 19 | St. Lucia( WestIndies) 12 | 
12 |... | St. Petersburg | ~. 
... 1 21 | St. Раш де Loanda... 
34 | St. Thomas (West | 
Indie-) ............ | 16 
29 | St. Vineent(C.deVerd) 9 
St. Vincent Te 
40 1 Ta | we њу. 12 
18-1 A. T HelonloR 14... 6er 8 
QT. К У о Бе s. p dioit 25 
12 | 12 f San Francisco 12 
13 |... | Santander ............... 2 
Savanilla................. 23 
15 | 21 | Seychelles ............... 19 
17 |... | Shanghai (vii Van- 
19 COUVET) ) 37 
30 Shanghai (vid Suez)... | 32 
22 Sierra Leone 13 
2| 4| Singapore 23 
2120] Smyrna 6 
93 ] Stockholm ............... 2 
17 | Strasburg .......:....... E 
tr Mme, Anon aieo 5 
E ЊЕ Sydney. ИИ 32 
1 | 22 ] Syracuse 3 
ФЕ; amatavtes 21 
3| 61 Tangier ................. 4 
217 15.4 Teberàn -...5:5.- 6...» 22 
32 "Teneriffe.................. 5 
о КО Neth nes re 10 
oo 14 
eee 9 
Am... . (ма Саре). | 20 
Сива. сло а: 2 
20 |... | Trinidad ............... 13 
14 МИА ен из 1 
21 МЕ у (via Pa- 
9 ma) eene Se? 41 
14 7 Valt raiso (уїй Ma- 
2 | 19 Ze ео 33 
30 | Vancouver 15 
1| 2 C rre MR e SE et d 1 
WEI УЮШУ Luise. erecto КУ, 
eien 1 
21 ... | Vigo БОРА L 
15 Viadivostock (Sum- 
9 mer) . 4 : vee 29 
8 |... | Viadivostock deng 
| 2 an perme RES Ae y 
2 | 19 Wellington (via San 
УУ Fran 1800) 31 
2/11 mon (vid Suez) 40 
9| 6| Winni ipeg NOE ey 13 
2122 T ama (vii Van- 
19 | 4 er) .. 32 
88 eee (via Suez) 38 
=; по f Zanzibar, СИ 22 
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TIME Е (appror.) OCCUPIED in TRANSMISSION of POST PARCELS from LONDON to PLACES ABROAD. 


given below do not include the interval between the arrival of a Parcel at ita place of destination and 
its delivery to the Addressee. Moreover, ME to Customs examination in the country of destination, a parcel not 
infrequently occupies а longer time in transit ransit than is stated in the following TAM 


PLACE, Days! HRs | PLACE. [DAYS HRS. PLACE. pars Uns. 
P FFC | E Ms New SUE таун 8 
Eed P red rine gail | 39 | ... |, Danzig, via ты Mé 4M. D. ИВО 3 
Aden, viii Gibraltar* ... | 18 |... Delhi, via Gibraltar“. | 96 MEA D. == Oe ae 14 
Aix les Bains. . 2 | 12 | Demerara I4. Odessa, viá Belgium or 
Aix la Chapelle, via PF ˙ A „ 

Pes Most gege die ... | 14 Dresden, via Colognef... | 2 EN Old Calabar ............... | 23 
C aD. Гы | Orange ји Со]опу, | 
8 ҮА Brindisi | 9 | || Durban. сее | 24 |... || | vid Cape Town | 
Ашны МӨ ШЧ | — Falkland Islands... | 30 | ar ш. 10 
MN. РАИ ВЕНА EH o | m 1 
ees SE ови виа СЯ. AA | 4 ПЕР АЕ TTT Ре * 31 
/ AA geren ge 85 |... | Frankfort - on Main, CCW | 
. КЕӨ уїй Colognet ПРИМ 1 | 12 | Penang, ма Gibraltar“ 20 
ОЕ ͤ Ge Ил.’ Quoties 35 |... Perth (Western Aus- 
— Q iv lu . 1 | tralia)*, vid Gibraltar... | 36 
ПИ MS TR ATI Ee eee Ilt DONI ОРИ | 23 | P 18 
Baghdad, vid Gibraltar? | 42 |... | Сепоа........................ | 3|... || Port Elizabeth . . .. . 19 
Bahamas . . „ A 61... Port Said, ма Gibraltar 13 
S лока, ME ass | Gothenburg 8.1 „е || vg vid Brindisi | 8 
БАКЕ) ОНЕ аса олур» | 6 |... | Greece, vid Brindisi . 10 | ... | Prague, vid Colognet.. | 4 
Barranquilla ............... C | 14 |... | tpe УРА АНЕ NS AS | 10 
Сене A 1 | 12 SC „ | 16 |... | Rangoon, ма Gibraltar“ 31 
E ugeet? 391.4] HNGON ЧИ. с ee Las mn | Réunion ИЕ 25 4028 
Belgrade, vii Colognet | 5 |... | Halifax (Nova Scotia) d 10 | ... | Riga "E ман ог | 
E | 26 |... Hamburg, уа Hollan | ....| 22 || , Hollan "DCUM Ee | 
` а МЗ EI - by direct | boss eve 4 
Bergen,bydirectsteam'r | 2 |... | steamer...... 48 поен Geen sakes 
Berlin, ма enk .| 1| 7 Hanover, vid Hollandt 1 | 12 | St. Helena .................. 16 
BON. се њена 18 |... | Heidelberg,viáColognet 1 | 13 | St. Kitts .... . . . . 13 
TT 1 | 12 | Нопр Kong, vin Gib- | St, Men (Won Indies) | 12 
C EEN A/ IS | + TEE... 75 РРА | 2 
нь, ĩ sis tri vivat 2 12 Iceland, уза Hollandt... | ... || St. Petersburg, viá Bel. 
Bombay, vii Gibraltar?“ 23 |... | Jamaica, via Bristol. | 14 gium or Holland 5 
Bordogux „аа 1 | 12 || „ Vid 5 | CW 15 
Bosnia, vid и Pw MELDEN уы? | 16 St. Vincent(West Indies) | 12 
Bremen, viá Hollandt... |... 19 Japan | 88 | — — 
Breslau, via Cologne. a8 od $ | 19| Kent: ма Gibraltar* | 26 | Wo со: A Sage EE 38 
C | te | Kimberley Ee 11 6015 
Brisbane, УЙ Gibraltar“ | 50 „% остов E „ Seville sss A 
ritis ntra rica | C | SE. 1 f» 
Protectorate (Chinde) | © | | n от vid Gibraltar! 30 |... | Shanghai, via Gibraltar* 40 
British East Africa C—̃ — ae || Sierra Leone 14 
(Mombasa) ............ 31 . | Lisbon (direct steamer) 3to 7 |... | BCE vin Gibral- | 
British North Borneo НИГ оне F 3l 
Sandakan) ............ DE T ood DON ( 1 Saree vid Gibraltar... | 15 
C és 11 Madagascat Tm 216029, ... | $3 vid Brindisi . | 11 
Bucharest, vià ee Ulis | Маде. quem | 5 | сек: I. ПОСОКА Loic rd eis : 
Васа Pesth, уш 4 · Madras, ма Gibraltar“ 26 Е | Strasburg, vid Colognet | 
CCC I ИЕН 5 |... | Sydney, ма Gibraltar" ü 
Buenos Ayres, by direct | Malta, d Gibraltar...... 10 | d | — . RAF AME 8 
TTT са „ vidi France and Tasmania, viaGibraltar* | 39 
Bulgaria, vii Colognet "- B oi odas Т ОО: REP 16 
Саіго, E ене GH | ч Séch Мапдајау, Vi Gibral. , e | Lei ce BE EEN 
у rindisi ...... „% / 7 ET P 
Calcutta, vid Gibraltar* | „„ арени 2 | 16 | 3 ма Cape 
Cape Coast Castle „„ „ A 21 
C 17 |... | Mauritius, en? Gibraltar | 37 | Trieste, vid Cologne? .. 5 
ПКО 23|... || viá France... | 31 . 13 
Christiania, by re " Melbourne, ма Сі. н | ip HTC HAN I 
DEM degen „%% Е пе О ФИНРИ АНУ СПИНА : 
Christiania, vid Bergen | ‚и ae: ЈЕ МОМ 2, 5 CCT 9 
Cochin China 28] ux] MOD. андаа 42 | 7 ай 2 
Cologne, vid Belgiumf...| ... | 16 | Milan ........................ Зы | VII. sancii 18 6020 
Colombo, viá Gi raltar* „„ ИК BEI us ОНИ EE EE 3 
U 19 | ... || Monte Уійво............... 281525 1 ^V MEE NEES 2 
Comoro Islands. 24 |... | Montserrat ............... 14... | Victoria (Vancouver 
Congo Free State. 21 |... | Moscow, vii Belgium PC 
Constantinople, vid Gib- ог Hollandf ............ 6 |... | Vienna, ма Cologne? 3 
P 19 |... | Munich, viá Colognet...| 1 12 Warsaw, У Belgium 
Ма ет га ма | | Muscat, viá Gibraltar" 491... ot Holst сад 5 
EEN ДРУМ ИРИНА TTT ( ͤ A | Qe n (New Zea- 
8 via Con- E. [( Ф|. | Ok. eaa ИЫК, 
RSR, pake ачазы AP. o t aoe rege I 13 
н vid Hol- к EES EH E ва | b dee rm DRE is = 
о Ри ( TEM A 
C | 22 ‚ Newfoundland ............ KA 2.1] РУМИ | 1112 
» Тог parcels sent si or Kardellles. б m eas b or parcela sent € Hamburg, 
about 3$ days longer. t This is the time о occupied in transmision by way of France 
D 
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Table showing the Sums payable in English Money on 
Money Orders issued in Foreign Countries, &c. 


See also Footnotes.] EE; From ! the 2 * Post. Office Mulde.“ 
| то. — UH E KÉ Weer? 
епа, 
| Lux ab'rg Egypt, 
e Sette | dE | german Mag | има, 5 
' | erland, rman ds nmar = , 
e | Bul- „Sawa der, Empire, | and | Iceland | Wer and | Canada, | English 
State | Sng nis, а Sg я on Indies. Sweden, | „Hawai, Money. 
and Roumania те ap Porto Rico 
Greece Servia. | Austria, Indies. and the 
| Austrian Philippine 
| Agencies & Islands. 
| *Hungary. i | 
pu Pe aC i 2 a 
бл Л 2) 8 4a s/s 8 5 SES 
)!! s. 
e 45 46|м ò 2-5 £s. d. 
011! 011| o 11| 0 09| 006 008 007 о 08| “== TE 
021' 0 22 0 21| 0 18| 011 0 16! 015 0 16| 325 002 
032 032 0 32| 0 26| 016) 025 022 025 225 005 
0 42 043 0 42| 035) 021 0 31 O30 0 31| 23 2 004 
0 55! 053| 0 53| 045 0 26| 0 58 O37 о 38| 295 0 0 5 
0 65 064 0 65, 05 0 31| 046 045 0 46 == 0 0 6 
0 74 074 0 74 0 60| 0 36 0 54' 052 0 54| 238 | 007 
0 84| 085 0 84| 0 69; 041) 0 ( 060 © 61| 252 0 08 
0 95 095 0 95| 0 77| 046 0 69 068| 0 69| === 009 
105 106 105 086 051 076 075 076) 55. 0 010 
1 16 116 116 0 94| 0 56| 084 08 084 ТЕ, 0 011 
126| 127 1 20 103, 06| 0 @1| 090 0 62| 525 010 
2 55| 25 2 52| 205| 121| 1 82 181 1 85| Sg, в. 9 
5 79| 379 3 78| 807 1 82 2 75 272 2 74 378 030 
505 506 5 01, 4 09| 2 42| 3 64 363 56 55: | 04 0 
onn 6 30| 5 12 5 03| 4 55 455 4 56| 222 050 
7 58 758 7 56| 614 3 63| 546 544 5 47 "Ss обо 
8 84| 885 8 82 716 4 24| 637 6% 638 2-8 070 
10 10 10 11| 10 08| 8 18 4 84| 728 126 7 29 ode 080 
11 36 11 37 11 34| 9 21| 5 45| 819 816 8 20! enz 090 
12 65 12 63| 12 60| 10 25 6 05| 910 907 9 11| ЗЕБ 010 0 
13 89 13 90 13 86| 11 25 6 66| 10 01 998 10 03| $522 | 011 0 
15 15 1516 15 12 12 27| 7 26) 10 92 1089 10 94 555 012 0 
16 41 16 42) 16 38 13 20| 7 87| 11 83 1179 11 85 225 013 0 
17 68 17 69] 17 64| 14 32| 8 47| 12 74 12 70 12 76| £3 014 0 
18 94 18 95| 18 90, 15 34| 9 08 13 65 1361 13 67 82 5 0 15 0 
20 20 20 21| 20 16 16 36| 9 68 14 56| 1452 14 58 === 0 16 0 
21 46 | 21 48| 21 42| 17 39| 10 29 15 47 15 42 15 49| 555 017 0 
22 73 22 74 92 68 18 41| 10 89| 16 38 16 33| 16 40| 225 0 18 0 
25 99| 24 00| 25 94| 19 45| 11 50 17 29 17 24) 17 31| за 019 0 
25 25 25 26| 25 20 20 45| 12 10 18 20 18 15 18 22 82 5 160 
50 50 50 52 50 40 40 90| 24 20| 36 40 36 30| 36 44| #22 200 
75 75 75 78| 75 60| 61 35| 36 30| 54 60 54 45| 54 66 Ee: 500 
101 со 101 04 100 é 81 80| 48 40 72 80 72 60 72 88| 228 400 
126 25 126 30 126 00 102 25 60 50| 91 10 9075 91 10 „==, | 5 0 Q 
151 50 151 56 151 20 122 70 72 60/109 20 108 90 109 32 2252 | 600 
176 75 176 82 176 40 145 15 84 70 127 40 127 05 127 54 w |100 
202 00 202 08 201 60 165 60| 96 801145 60 145 20,145 76| 572 | 800 
227 25 227 34 226 80 |184 05 108 90 165 80 1165 35 165 88 2 9 0 0 
252 50 252 60 252 00 204 50 121 00 182 00 181 50 182 20 Ë "10 0 0 


NoTE.- In calculating amounts payable in the United Kingdom, it must be understood that the Foreign 
Отсев of Exchange reserve to themselves the power of dealing with fractions of a penny as they may deem 
most Ch venient. Se For example, an Order issued in Denmark for 1 Kroner may be credited to this country either 
as 1s. 1d. ог 1s. 2 

* AUSTRIA AND HUNGARY.— The amounts of Money Orders issued in Austria and in Hungary are converted 
at the Offices of Vienna or Buda-Pesth, as the case may be, into the French currency of Francs and Centiifies, 
in accordance with the current value of the Piece of 20 Francs m Gold on the day of the despatch of the 
Advice Lists to London. ‘The sums so advised are converted at the London Office into sterling money at the 
rates shown in this column. 

t Orders from BULGARIA AND SFRVIA are advised through Bale (Switzerland); from Chili, the Congo Free 
State and Greece through Brussels (Већ ium); from Montenegro and *alvador through Turin (Italy); and 
from Finland and Goa through Malmo (Sweden) and Bombay (India) respectively. The amounts аге re-advised 
to the United Kingdom less a deduction of about 1 per cent. hy the office which acts as the олор 

PORTUGAL (WITH THE AZORES AND MADEIRA) AND PORTUGUESE COLONIES.—Money Orders drawn in Portugal 
(with the Azores and Madeira) on the United Kingdom are issued in Portuguese currency, and the equivalent 
in sterling is calculated by the Post Office at Lisbon аз nearly as possible according to the current rate of 
exchange. In the cage of Orders issued in Portuguese Colonies the amounts are advised to Lisbon, where a 
deduction of about 1 per cent is made, and the reduced amounts, converted into sterling, are re-advised to the 
United Kingdom, Digitized I 
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$ Of Selected at 


es апа Addresses. 


ЈЕ. These LISTS are supplied on the distinct understanding that they аге 
а іо E only. TO THIS EXTENT THE LISTS ARE COPYRIGHT. 


(i Li is м be carefully compiled from “Тне ELECTRICIAN” ELECTRICAL 
| = Та. ues poer. AND HANDBOOK, 1904, and will be revised to May, 1904, 
th the ob "tof eliminating duplicate addresses ite, the exclusion of the names 
rent it al members belonging to a firm or company. In some cases 
S elimination has not been considered advisable, as these duplicate addresses 
е, ithin | i. special knowledge of those who have revised the list, either in 
ze: separate departments under their control It is considered 
1 Will save a considerable amount in postage, and it has been made 
| Object. The main List forms the Alphabetical Section of the 
а "ог the well-known Bic BLUE Book, and the remaining separate 
elected from other divisions of this annual publication. 
set of names and addresses comprised in these Lists com- 
Names of all persons engaged in the Electrical and Allied Industries in 
з and Ireland, the separate Sections being especially valuable as 
Bee Names and Addresses of those either exclusively engaged in one 
‘or if outside the actual industry, still closely interested in its 


50 Lists ensures accuracy, neatness and completeness, and gives 
)t Re authorities—not to mention the great saving of expense and 
juired in carrying out this class of addressing and wrappering work. 
Misher of these Lists is himself a constant user, and is able to guarantee 
у small percentage of returned communications. In using the List the 
makes a practice of keeping one complete copy of the entire 
dm purposes“ e., if he desires to communicate with the 
х section of the profession, these are marked separately on the 
ves houses, a different mark is placed against the names ; if 
та act tr 2 обрве, again, another mark is attached; for the professional 
ers a speci: k is again made ; and so on through the List. Dexterous 
ist: d soon be acquired by the aid of a pair of scissors and either a 
"brush, Fist cut the page down the centre, then sever each 


S 'oceec 1 to attach to the envelope or wrapper. Or (after separating 

аз above mentioned), use a piece of deal or millboard, cover this with 

72 8 or water (according as gummed ог ungummed sets are used), 

‚ {һе she: t of names face up on the pasted surface, and remove in small 

jon E zë - Weak gum or thin stickfast only is required. 

\noth т useful land time-saving method "e icd with KE Lists 15 to order 
nged tach together Ie, in ordering four sets (for, say, quarter! 

ibutions EE a “put the pages together.” "The Lists will а ђе — 5 

i ur sets of | (1,2, 3» &с., stitched together in separate blocks (in lieu 

jages fol нё, in! imerical order). Then “prick” the names it is intended 


ER th Sen are ordered. one of de Seis supplied will be printed (without 
P Parchas vil pleads notify their requirements in this respect, 


5 Digitized by Google 
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to address through with a bodkin, and those engaged in the addressing work will 
readily understand the meaning of such markings. The charge for sets arranged 
in this manner (not less than three sets supplied) 15 15 per cent additional upon the 


price quoted below. GEO. TUCKER. 


The Main List (No. 1) is a General Alphabetical List, and numbers about 
9,000 Selected Names. 


The Sectional Lists are as under :— 


(2) Chairmen of Municipal Electric Lighting Committees (about 370). 

(3) Chairmen of Municipal Electric Tramway Committees (about 180). 

(4) Chairmen of Municipal Telephone Committees (40). 

(5) Chief Officials of British Railways (about 340). 

(6) Chief Officials of ‘Tramway се. аса Municipal 
(about 230). 

(7) British and Foreign Government Officials associated ith Engineering 
and Electrical Work (about 330). 

(8) Societies and Institutions associated with the Electrical and Allied 
Professions at Home and Abroad (about 140). 

(9) Universities, "Technical Teaching Institutes, Polytechnics, &c. 
(about 140). 

(то) Technical and Trade Publications at Home and Abroad (about 300). 


The number of selected names in these Lists are shown above (say 11,000 
names) and the PRICES at which Complete Sets can be supplied are as under:— 


PER SET AFTER 
1 SET. 2 SETS. 3 SETS. 3 vr то 12. 


Plain Paper Ei т о... £2 о о... £2 15 0... £o 12 6 
биттей Paper 1 5 о... 2 бо... 3 3 о... O15 о 


SPECIAL QUOTATIONS FOR LARGBR QUANTITIES. 
Separate Copies of the Sections are supplied as under :— 


Per Set E ЛЫМ Бег Set 
Kaes 2 Sets. | 3 Sets. ни Single Set. 2 Sets. 3 Sets. (after Bp 
to 12. i 

ДОЊЕ Rs Ae берй ж оч EERIE 4*£3 
No. 1 1 1 0200215 0011 6, N.603 бо б оо 800 1 6 
„20 5 оо 9 0 0 12 оо з 6 „ 7/0 б ооп 00 I5 olo зо 
„ 30 3 00 5 ojo 6 бото „ 80 4 60 8 оон оо 2 6 
» 4010020026006 „оозгоозбодбооо 
1 007009 бо 2 о | „10% 3 00 5 % 6 6 от о 
For Gummed Paper Copies of above, No. 1, 2s. 64. extra; Nos. 2, 5, 7, 8, 6d. extra 


each set ; Nos. 3, 4, 6, 9, 10, 3d. extra each set. 


The source of these various Lists is“ THE ELECTRICIAN " ELECTRICAL 
TRADES’ DIRECTORY AND HANDBOOK FOR 1904 :— 


МАНА List (Noe. 4$)... vestito pP. 757 to 1012. 
SECTIONAL Lists. 

Bo. 2 dose наити рр. 660 to 665 | Мо, я 7 рр. 736, 1343. 1402, 1480, 1504 
n. EE ҮГЕТ рр. 665 (о 668 | +: салала m 1284, 1396, 1475, 1528 
UM Ur CERES ка о, AMENS. ДРИНИ p. 707 10 730, 1052, 1053 
P ˙˙—˙ůwͤͥͤ̃ Pico pies рр. 748 to 754 | „Pp. 1266, ZAC 1473, 1492, 1523,1555 
i D ин ових .. pp. 1194 to 1200 


— 


“THE ELECTRICIAN” PRINTING & PUBLISHING CoMPANY, LTD. 
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Telephone: No. 949 HOLBORN, Telegrams : “ ELECTRICIAN NEWSPAPER LONDON." 
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TWENTY-SECOND YEAR OF ISSUE. 


PREFACE. 


— 


regard to Fiscal matters. Whatever may be the outcome of the 

agitation set in motion by Mr. Joseph Chamberlain, late Secretary 
of State (ог the Colonies, it may be confidently stated that the discussion 
of the subject has set men thinking earnestly as to the effect of Foreign 
Protective Duties upon British industries in respect to exports of тапи- 
factured goods. The differences of opinion which prevailed at the outset 
of the movement continue, and it is left for the electors, finally, to decide 
between the contending parties The balance of opinion seems to 
be that it is the best policy of this country to secure the “ореп door" 
wherever possible, and more especial to ensure that the blood and 
treasure expended by the nation in acquiring and retaining our over-sea 
possessions should be recouped in some measure by an equitable under- 
standing between the Mother Country and the Colonies. However the 
matter may be settled, we can but hope that the Electrical Industries will 
gain by the ultimate decision of the nation. 1n the meantime, we may say 
of the past year that the state of trade in the Electrical Industries has 
been of a fluctuating character. The year had a fair start, but business 
tailed off towards the end, and the outlook to-day (February 9th, 1904) is 
by no means satisfactory. General complaint is made that, while orders 
are “fa'r to good," prices have been cut to a degree hitherto undreamt of, 
and leading Manufacturing Houses report generally that competition has 
been carried to most extreme lengths, making it almost impossible, under 
existing industrial conditions in Great Britain, for manufacturing. work to 
be carried on with a reasonable margin of profit. We know that many 
large firms are already working short time, or are contemplating those 
economies which only severe stress of industrial conditions would seem to 
justify. 

The “electrification” of existing railways and tramways, the construc- 
tion and equipment of new lines in all parts of the country, and the 
extended establishment of electricity supply undertakings, continues ; and 
this is nowhere better evidenced than in the large Sheet Tables, Maps 
and Statistics which are issued with the 1904 edition of the BIG BLUE 
Воок. It will be seen that the Electricity Supply Table has this year 
been divided into two sections, No. I. dealing with stations from which 
current is supplied for Lighting only, and No. II. with stations which have 
also a Tramway Load. The object of this division is to make the Tables 
less unwieldy. These Sheet Tables, Maps, &c., which have been again 
prepared with infinite care, will be found to be very complete. The 
question of altering the form in which we present these voluminous data 
to our readers has been again considered, but all that can for the moment 
be done is to dissect the Tables into more convenient units. The main 
point remains clear: The publication of these particulars cannot be allowed 
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to cease, as those engaged in Supply Station, Power Transmission, and 
Electric Traction work would, we are assured, greatly miss these useful 
compilations. We may repeat that we were first in the field in getting 
together these statistics and technical particulars, and held that field alone 
through all the early years of toilsome compilation. We claim that there 
is to-day no publication of this class in the world which ranks so high 
for general accuracy and completeness. This is due to the very great 
assistance we receive from engineers and others in charge of these 
important undertakings, and which we highly appreciate. We fully 
recognise the calls we make upon our friends in this respect, and plead 
in our defence that only with their valuable aid can the particulars be 
prepared with any dependable degree of accuracy. 

The cloud of commercial depression which has affected the Continent 
of Europe, and especially Germany and Austria, for the past three or four 
years, scems to have cleared somewhat, and the industrial outlook is more 
promising. In the United States, on the other hand, there is a growing 
feeling that the demands of labour in that country, the improved outlook 
on the European Continent, and the development of a strong movement 
in Great Britain in the direction of increased works efficiency, &c., are 
likely to have a steadying effect upon the vast industrial progress of which 
the United States has been the chief centre for the past decade. The 
great Exposition at St. Louis may serve to delay the advent of depression 
in that country, but unless a distinct improvement in trade takes place— of 
which, however, there is no indication at the moment of writing— we think 
the United States will experience its share of those troubles through which 
the older countries have recently passed or are passing. А crucial point 
in regard to trade development for 1904 will prove to be the question of 
Peace or War between Russia and Japan, and to-day (February oth), 
incidents have occurred whick prove that War and not Peace is the 
outcome of the strained relations between the two Governments. Whether 
our own country becomes involved in the fray only time can decide. 

Death has been busy indeed since the last issue of this DIRECTORY AND 
HANDBOOK, and amongst the members of the profession who have passed 
away we have ourselves to mourn the personal loss of two whose advice 
and assistance in the laborious work of preparing a book of this character 
were readily given and greatly appreciated— Edward Tremlett Carter and 
James Laister. The latter was one of the old guard, and had lent his 
friendly help to the BiG BLUE BOOK almost since its inception. The 
profession has lost, in addition, several members who had made their 
mark, and others who, in addition to past excellent records, showed great 
promise in connection with the profession of their choice. We would 
especially note the untimely and unlooked-for early demise of Mr. Walter 
George McMillan, the estimable and enthusiastic Secretary of the 
Institution of Electrical Engineers, whose death on January 31, 1904 
came as a great blow to his many friends. 


GEO. TUCKER. 


“ТнЕ ELECTRICIAN " Printing and Publishing Company (Limited), 
1, 2 and 3, Salisbury-court, Fleet-street, London, England. 


February 9th, 1904. 
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OBITUARY NOTICES, 1903. 


Baudot, Emile. —M. Emile Baudot, well known as the inventor of the multiple 
transmission telegraph apparatus so much used in France and elsewhere, died in 
March. M. Baudot, an able mechanician, was successful in the design and 
EE of the current-distributing and collecting instruments which bear 

18 DAme. 


Bramwell, Sir Frederick. —The death occurred on October 31st of Sir Frederick 
Joseph Bramwell from cerebral hemorrhage at the advanced age of 85 years 
and seven months, having been born on March 7, 1818. He was the third 
son of Мг, George Bramwell, a partner in the firm of Dorrien & Co., bankers, 
and when 16 years of age was apprenticed to John Hague, a mechanical 
engineers. Sir Frederick was a Londoner born and bred; few knew their native 
city better than he. Of schooling he had but little, according to modern ideas. 
After serving his apprenticeship, he became head draughtsman in the shop where 
he served his time ; then he was manager at a works in the Isle of Dogs, and finally 
commenced business on his own account in 1858, when 35 years of age. He had then 
been married five years to his cousin Leonora Frith. The Institution of Civil Engi- 
neers was formed in 1818, the year of Bramwell’s birth, and by 1850 was assuming 
great importance; in 1856 he was elected an associate member, having а few 
years previously become a member of the then recently-formed Institution of 
Mechanical Engineers. Ву this time Bramwell was in business for himself as а 
civil engineer, and later became famous as an expert witness on the legal side of 
civil engineering. In 1862 he was elected а full member of the Institution of 
Civil Engineers, and in 1874 became president of the Institution of Mechanical 
Engineers, From this time onward his services were in great demand in all 
technical matters, such as arbitrations and lawsuits, and as an arbitrator especially 
he acquired a great reputation. Of notable interest to the electrical: profession 
was his award in the arbitration between the London County Council and the 
London Street Tramways Co. in the early 90's, a decision which has since governed 
the acquisition of all tramways by local authorities from companies. Another 
important tramway arbitration, which Sir Frederick conducted quite recently, was 
that of the tramways at Birmingham. Sir Frederick was knighted in 1881 and 
created а baronet in 1859. Та 1884 he was president of the Institution of Civil 
Engineers, and in 1888 (at Bath) president of the British Association. He was 
made a fellow of the Royal Society in 1873, a civilian member of the Ordnance 
Committee, a D.C L. (Oxford and Durham) and Lt, D. (Cambridge and McGill), 
both these latter being honorary degrees. From 1885 Sir Frederick acted as 
honorary secretary to the Royal Institution; he was also a vice-president of the 
City and Guilds of London Institute, and was chairman of the executive council 
of the Inventions Exhibition in 1884. He was also a member of the Institution 
Electrical Engineers. Sir Frederick was buried at Hever, near Edenbridge, 

ent. ; 

Carter, Edward Tremlett.— There passed away on April 16th, after a long, 
patieatly-borne illness, Edward Tremlett Carter, the respected Editor-in-Chief of 
fie Electrician, whose memory will be respected and whose death will be regretted, 
by all who were acquainted with him, but especially by those who, like ourselves 
were privileged to work with him and to come under the influence of his engaging 
personality. Edward Tremlett Carter was born in Calcutta in 1866, and was, there- 
fore, not yet 37 years of age. He was theeldest survivor of 10 children. Atanea rly 
age he came to England, and was educated privately at Bristol, subsequently at 
Merchant Venturers' College in that city, and at the Bristol University College. 
After completing his engineering studies at the University College, under Prof. 
5. P. Thompson and Prof. Hele-Shaw, he remained for а short period as demon- 
strator, and then, before he was 20, obtained an appointment as lecturer at the 
then important Hanover.square School Here he organised courses of lectures 
and practical training in mechanical engineering, machine design and other 
branches of engineering, and one of these lectures formed the basis of a SC 
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of articles published in 1% Electrician on“ Motive Power and Gearing for Electrical 
Machinery,” subsequently amplified to form Mr. Carter's well-known book on this 
subject. He was at this Ише a frequent contributor to the technical journals, and 
also carried on a small practice as consulting engineer. In 1893, Mr. Carter joined 
the permanent staff of The Electrician, during Mr. А. P. Trotter's editorship, and on 
Mr. Trotter's retirement in 1895 was appointed assistant editor under Mr. W. G. 
Bond as editor. On the occasion of the British Association meeting at Montreal 
in 1897 Mr. Carter made a prolonged tour in Canada and the United States 
on behalf of The Electriciun, and shortly after his return succeeded Mr. Bond in the 
editorial chair. Never quite of robust constitution, although possessing remarkable 
energy and activity, Mr. Carter, in the winter of 1899, after a severe attack of 
pleurisy and bronchitis following upon influenza, made a two months’ tour in 
Egypt and the Mediterranean, but unfortunately the improvement in health which 
resulted was not permanent. In October, 1902, his medical adviser ordered a 
complete six months’ rest, but this was of no avail, and the end came, not 
unexpectedly to those who, hoping against hope, saw the inevitable termination to 
а promising career. Mr. Carter was member of the Institution of Electrical 
Engineers and of the Société des Ingeniéors Civils de France, a Fellow of the Royal 
Astronomical Society and of the Physical Society of London. Не was buried at 
Clevedon, Somerset. 


Collett, Richard.— Тһе death occurred, on March 6th, at Harlesden,near London, 
of Richard Collett. Mr. Collett was born at Fairford (Glos.) in 1825, and joined 
the electrical staff of the Atlantic Telegraph Co. in 1857, being stationed in Ireland 
during the attempt to lay the Atlantic cable in that year. Не assisted in the 
experiments made on the cable in the following winter at Devonport under 
Dr. Wildman Whitehouse, and was on board H. M. S. Agamemnon during her 
operations in 1858, and remained at Valencia in charge of the station until 1860, 
when the enterprise was for the time abandoned. In that yaar the Indian Govern- 
ment selected him for service on the Капрооп and Singapore cable, as super- 
intendent in charge at Singapore, but the cable was not laid. In 1861 he engaged 
with Messrs. Glass, Elliot & Co. (now the Telegraph Construction and Maintenance 
Co.), assisted at the laying of the Malta and Alexandria cable, was in charge at 
Alexandria when the line opened for traffic, and afterwards acted as travelling 
superintendent of the company until 1566, when ће was appointed traffic manager 
jointly to the Atlantic and the Anglo-American Telegraph Companies, and assisted on 
board the Great Eastern at the laying of the 1866 Atlantic cable. He was traffic 
manager of the Anglo-American Company until 1870. On the formation of the 
Brazilian Submarine Telegraph Co. in 1873, Mr. Collett was appointed secretary, 
and held that position until his retirement in September, 1898. Не was one of the 
original members of the Society of Telegraph Engineers. 


Common, Andrew Ainslie.—Dr. Andrew Ainslie Common, LL.D., Е.В S., 
died suddenly at Ealing on June 2nd. He was born at Newcastle in 1841, and was 
& past president of the Royal Astronomical Society. In the early days of electric 
lighting, in the late 70's and early 80's, Dr. Common was an interested participator 
in the then budding industry. 


Floyer, E. A.—The death took place at Cairo on December 1st of Mr. E. A. 
Floyer, Inspector-General of Egyptian Telegraphs. Mr. Floyer entered the Indian 
telegraph service in 1869. In 1876 he was appointed Inspector-General of 
Egyptian Telegraphs, a position in which he rendered useful service to the military 
authorities during the campaigns of 1882 and sub-equent years. 


Glaisher, James, PRS Mr. James Glaisher, for 34 years superintendent of 
the magnetic and meteorological department of the Greenwich Observatory, died 
on February 7th, at the age of 94 years. He retired from the public service in 1874, 
after superintending the magnetic and meteorological department at Greenwich 
since its inception in 1340. During this period he took an active part in the aerial 
experiments conducted by the British Association, and on one particular occasion, 
in 1862, ascended to a height of nearly 7 miles. He was в Fellow of the Royal 
Society iu 1849, was president in 1867-8, and for nearly 20 years was one of ће 
secretaries. 
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Goodenough, T. H.—The death occurred on April 14th, at Slough, of T. Н. 
Goodenough, electrical engineer and telegraph superintendent of the Great Western 
Railway. 

Goubet, М.—М. L. Goubet, inventor of the first electric submarine boat, died 
early in the year 1903. Although he was disappointed that all his early overtures 
to the naval Powers failed to secure official recognition for his ingenious and epoch- 
making craft, he lived long enough to see nearly all the Great Powers engaged in 
building submarines, although not of the Goubet type. In 1881, in spite of con- 
siderable opposition, he succeeded in getting a boat built to his designs by the French 
Admiralty, but the moderate success obtained from these and subsequent experi- 
ments led the French Admiralty authorities to reject M. Goubet’s design in favour 
of others of a more promising character. Disappointment and disallusionment 
hastened the end of a genial and highly-sensitive man. 


Hart, William C.—Mr. W. С. Hart, who was assistant electrical engineer at 
Plymouth, met with а serious accident on September 28th while placing а new 
overhead wire in position. He was knocked down from a ladder tower, receiving such 
severe injuries that his removal to the South Devon Hospital was necessary. Не 
succumbed to his injuries on October 1st. Mr. Hart was a native of St. Austell 
(Cornwall) and was apprenticed to Messrs. Veale & Co., subsequently going to 
Bristol. Не was afterwards appointed assistant tramways engineer at Plymouth, 
and subsequently became chief ascistant engineer. He was only 28 years of age. 


Hefner-Alteneck, Dr. Frederick von.—On Jan. 8, 1904, there passed away, 
in Berlin, the famous scientist Dr. F. von Hefner-Alteneck, who succumbed to a 
stroke of paralysis. He was in his 58th year, having been born in Bavaria in 
1845. In 1851 he went to Munich, and later attended the Polytechnic Schools at 
Munich and Zurich. In 1868 he commenced practical employment as a workman 
in the shops of Messrs. Siemens and Halske. He was soon transferred from the 
workshop to the engineering department, of which he became director when a 
vacancy occurred. In this capacity he originated many of the inventions which 
emanated from the firm. His best-known inventions referred to electric lighting. 
In 1872 be invented the drum armature for the dynamo-eleciric machine, by 
which the disadvantages presented by the interior coils of the Gramme ring were 
avoided, and by employing а massive iron cylinder, instead of the sing, the number 
of the magnetic lines was increased. In 1877 he invented his well-known machine 
for alternating currents. In 1876, he constructed a so-called bar armature for hig 
drum armature for low electric tension with а peculiar kind of c«nducting 
arrangement on the front faces, in two different planes, which solved the problem 
of the reciprocal crossing of many coils in the narrowest possible space. In 1877, 
be constructed his differential arc lamp, and with this and the machine for 
alternating currents Messrs. Siemens and Halske established its first electric 
lighting installation with a divided-regulator light in the Kaiser Gallery in Berlin 
in 1879, and shortly after in the Berlin and Munich railway stations, so that at 
the Paris Eleotrical Exhibition in 1881 the Jablochkoff electric candle was eclipsed 
by the numerous installations with the divided light, and by Edison's incandescent 
lamp also, which appeared among them. Herr von Hefner-Alteneck’s more recent 
work referred especially to improvement of various kinds of apparatus required for 
electric lighting, of measuring instruments of all kinds for practical use in the 
machine stations, &o. In 1883, Herr von Hefner-Alteneck proposed a new unit of 
light, consisting of а small and very simple lamp with а burner of an invariable 
size, in which a substance, having a perfectly definite chemical composition — 
“ amyl-acetate "—was burned with an unvarying height of flame. This unit of 
light is almost exclusively employed in Germany, under the name of the Hefner 
Lamp, ав a standard in measuring the intensity of light. Its adoption as the 
practical international unit of light was recommended by the Electrical Congress 
at Geneva in 1896. 


Hookey, James.—After but a brief period of illness, there passed away on 
November 14th, in London, Mr. James Hookey, who succeeded Sir pom e 
Е-р 6* 
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as chief engineer of the General Post Office in February, 1899, and retired through 
ill-health in March, 1902. On the last day that he spent at St. Martin’s-le- 
Grand he was the victim of a slight paralytic seizure. A recurrence of this attack 
occurred in October, and from this he never fully recovered. Mr. Hookey was 
born at Bristol in 1539, was educated at Bath, and entered the service of the . 
Electric Telegraph Co. in 1855. Six years later he was appointed engineering 
inspector and assistant superintendent of the company’s West Midland section, 
and in 1862 was transferred to London to work as chief officer under Cromwell Е. 
Varley and his successor, Richard 5. Culley. On the transference of the telegraphs 
to State control, Mr. Hookey was offered the position of superintendent of the 
telegraph system of a great railway, but he decided to enter the Government's 
service as principal technical officer under the late Mr. Graves and Sir William 
(then Mr.) Preece. On the death of Mr. Graves in 1892, the two positions of 
engineer-in-chief and electrician were filled by Sir William Preece, and Mr. Hookey 
became chief assistant. He continued in this position until 1899, when he was 
appointed to the post of cbief engineer, rendered vacant by the retirement of Sir 
William Preece. 


Immisch, Moritz.—There passed away suddenly on Sunday, September 20th, an 
electrical engineer whose name will be remembered when many of his successors 
are forgotten. Moritz Immisch was one of the earliest and most persistent of 
the pioneers in the development of electric power. He will be chiefly remembered 
in connection with the famous Immisch " motor, although he was an inventor 
bred and born and was a diligent student in many fields of electrical research and 
practical work. Не was born in Thuringia, and educated in his native town, 
graduating at а German university. Не made a special study of horology, and 
coming to London in the early 60's made a name among the chief watch and clock 
manufacturers of this country. Very soon after this date he turned his attention 
to experiments in electricity, magnetism and general physics, and about 1880 he 
entered into partnership with the late Fritz Hubel, and several Englishmen found 
the necessary capital to extend the scope of his early experiments. Small works 
were opened at Kentish Town, London, N. W., where the ** Immisch " motor was 
manufactured until 1891. But the firm's efforts to push electric traction at this 
time led to financial disaster, and after suffering many vicissitudes of fortune the 
works at Malden-crescent were closed, and Mr. Immisch retired from manufacturing 
work, but remained a director of the Immisch Electric Launch Co., of which he 
was the founder, and which company, аз a branch of the British Electric Traction 
Co., is still doing good work for electrical development in launch and boat driving 
and in accumulator charging. There are many electrical men scattered over the 
globe who were associat: d, in one way or another, with Moritz Immisch in his 
motor work who will have pleasant memories of the times at Kentish Town, and 
who will learn with regret of the death of their genial chief in the early days of 
he electrical industry in England. 


Laister, James.—Our friend and fellow-worker, James Laister, passed away 
on February lst after a painful illness. Мг. Laister had been associated with us 
in the conduct of the second series of The Electrician (commenced in May, 1878) 
almost from the first number, and was one of its ablest writers on telegraphic and 
telephonic matters during the first decade of its existence. In later years, although 
less appeared from his pen, his connection with the paper continued, and he 
remained в not infrequent contributor. His advice and clear judgment was always 
available, and was highly valued by his colleagues. James Laister was born in 
1837 at Horncastle, Lincs., and was educated first at a private school and subse- 
quently at the City of London College. At an early age he entered the service of 
the Electric and International Telegraph Co., and retained his connection with the 
telegraph service on its transfer to the Government in 1870. At that time he was 
made superintendent of the Po-t Office Telegraph Schools in London, and took a 
prominent part in the organisation of telegraphic instruction in England and 
Ireland. In 1889 he was appointed district postmaster of Norwood, and in 1892 
became puitmaster of the northern district of London, retiring on reaching the 
age limit in 1898. He was an associate member of the Society of Telegraph 
Engineers in 1873, and became а full member in 1877, )Incaddition to his literary 
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work for Th: Electrician, and occasionally for the Плвестову амр Нахрвоок, Mr. 
Laister was a contributor to literary and political journals and magazines, taking a 
leading part with Mr. Goldwin Smith in discussing matters relating to the Imperial 
policy of the Empire. Upon the subjects of Imperial Federation, our Fiscal Policy, 
Alien Immigration, and anti-Semiticism, he was а powerful writer, and his views 
have foond acceptance in high places. 


McMillan, Walter George.—On Feb. 1, 1904, news was received of the pain- 
fully sudden death of Mr. W. G. McMillan, the respected and energetic secretary 
of the Institution of Electrical Engineers. Mr. McMillan died from heart failure 
after an attack of pneumonia. A portrait and sketch of Mr. McMillan’s career is 
given on a subsequent page. 


Marsh, James A. T.—The death of Mr. J. A. T. Marsh, electrical engineer to 
Dudley Corporation, occurred on Oct. 5, the result of injuries received through 
being thrown from a horse on the previous day. Mr. Marsh served his time with 
the Electric Construction Co., and, after being connected with the Portrush tram- 
ways, took charge of the power house at Clontarf whilst it was being built by the 
British Thomson-Houston Co. for the Dublin Southern District Tramways Co. After 
having had charge of the running of this station for some time, he left in 1898 to 
join Mr. R. P. Wilson’s staff, and has since assisted Mr. Wilson in connection with 
Dadley Corporation tramways and lighting, Aston Manor lighting, and other tram- 
way and light railway schemes in that neighbourhood. He had been resident 
engineer at Dudley since the opening of the works in July 30, 1899. He was only 
30 years of age. 

Quin, Robert Cornelius.—The death from drowning of Mr. R. C. Quin 
occurred on Jan. 11, 1904. А sketch of Мг. Quin’s career will be found on page xc. 
of the BiocnRaPHICcAL Division at the end of this HANDBOOK. 


Midgley, George Henry.—At Cambuslang, near} Glasgow, occurred the death, 
in October, of Mr. G. H. Midgley, formerly chief superintendent of postal telegraphs 
at Glasgow for more than 25 years. Many years prior to the telegraphs becoming 
the property of the State, Mr. Midgley held responsible positions in the service of 
the Electric and International Telegraph Co., whose staff he joined as far back 
as 1848 at York. He was promoted to Aberdeen in 1858, t» Edinburgh in 
1866, and to Glasgowin 1868. It was under Mr. Midgley, as chief superintendent, 
that the staffs of the several competing telegraph companies at Glasgow (the Elec- 
tric, Magnetic, United Kingdom and Universal Private) were first organised in 1870 
t^ carry on the service organised at Glasgow on behalf of the Post Office. Mr. 
Midgley had been retired since 1895, and was in his 718% year. 


Rathenau, Erich.—On January 19th the death occurred at Азвоцап, Egypt, 
of Herr Erich Rathenau, a director of the Allgemeine Electricitits Gesellschaft. 
Deceased was a younger member of the well-known family of electrical engineers 
who are at the head of the management of the Allgemeine Company. 


Robertson, G. H.—Another of the earnest workers in subjects allied with the 
electrical industry passed away in the death on July 5th of George Henry Cromwell 
Robertson, a frequent contributor to the columns of The Electrician, and well known 
for his work in connection with the theory of secondary batteries. Mr. Robertson 
was the son of a distinguished soldier, Col. G. H. Robertson, С.В., A.D.C. to Queen 
Victoria, 25th Bombay N.L.I., and was born in November, 1859. He was educated 
at Wellington College and the Royal Military College, Sandhurst, and was gazetted 
t? the 2nd Dattalion P.W.O. West Yorkshire Regiment in January, 1878. He 
went out to India with his regiment, but in 1879 а severe attack of rheumatic 
fever necessitated the resignation of his commission. Compelled to relinquish all 
hope of following a military career, he turned his attention to electrical engineer- 
ing, and in 1885 joined the Hanover-square School, subsequently engaging in 
practical electric lighting work. He proceeded to the Central Technical College, 
and in May, 1887, passed with honours in the technological examination in electro- 
metallurgy. After another short period of practical electric lighting work, ће 
joined Dr. Wynter Blyth, and whilst with him communicated a joint Paper to the 
Chemical Society on the electrolysis of butter-fat.) In Oetober, 1888, he went to study 
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chemistry under Prof. Henry Armstrong, in whose laboratory he commenced his 
secondary battery investigations. In 1890 he was elected an Associate of the Institute 
of Chemistry and а Fellow of the Chemical Society. In June, 1891, the results of his 
work on the chemistry of secondary batteries were embodied in two Papers com- 
municated to the Royal Society, one by himself, the other in conjunction with Prof. 
Armstrong. It was in these Papers that the persulphuric acid theory was first put 
forward. In December, 1891, Mr. Robertson read а Paper on secondary batteries 
before the Society of Arts, and was awarded a silver medal. In March, 1892, he 
was elected registrar and secretary of the Institute of Chemistry. In October, 1893, 
within 12 months of his marriage, he was taken seriously ill, and т the following 
year was stricken with blindness. He was thus compelled once more to give up & 
promising career. А wonderful constitution enabled him to maintain а long and 
brave battle against a complication of disorders, and when the end came it was 
painless and peaceful. 

Ross, John.—At Adelaide, S. Australia, at the age of 86 years, Mr. John 
Ross, who led the Government party that explored and determined the route of 
the trans-continental telegraph line crossing Australia from south to north (Port 
Avgusta to Port Darwin), passed away in March. 

Salisbury, Lord.— Тһе great British statesman, the Marquis of Salisbury, 
one of the most powerful nobles the Empire has ever known, passed away in 
August. Electrically, he was no unimportant figure, вод it was common know- 
ledge that but for the claims of statecraft, and especially the almost imperative 
commands of her late Most Gracious Majesty Queen Victoria, Lord Salisbury would 
have made the study of electricity hislife's work. He was for nine years a member 
of the Institution of Electrical Engineers, and had been: president of the British 
Association. 

Smith, William Farrar.—At Philadelphia, U.S.A., in March, the death occurred 
of Gen. William Farrar Smith, in his 80th year. The deceased, a victorious 
general in the Northern army in the troublous days of the civil war, subsequently 
took а keen engineering interest in telegraphic matters. Through Mr. Scrymser, 
the well-known president of the Mexican and the Central and South American 
Cable Companies, the deceased general became president of the International 
Ocean Telegraph Co., whose cables connect Cuba with the State of Florida. Не 
took, also, au active part in the formation in 1869 of the Cuba Submarine and the 
West India and Panama Telegraph Companies. 

Stokes, Sir George Gabriel.— Sir George Gabriel Stokes died at his residence, 
Lensfield, Cambridge, on February 186. He was one of the most distinguished mem- 
bers of the world of science, а brilliant scholar, an eminent mathematician, and ever 
ready to give his valuable services towards the interests of the University in which 
he was held in such high esteem. At the time of his death he was Master of Pem- 
broke College, Cambridge, and Lucasian Professor of Mathematics. Born on 
August 18, 1819, at Skreen, co. Sligo, after receiving an education at Dr. Wall's 
school, Dublin, and at Bristol College, he proceededto Pembroke, where he graduated 
as senior wrangler in 1841. He was elected a fellow, and though he resigned on 
his marriage in 1857, а new statute enabled his re-election to take place in 1869. 
In 1819 he was appointed Lucasian Professor of Mathematics, and two years after- 
wards was elected a Fellow of the Royal Society. In 1852 his researches in connec- 
tion with the refrangibility of light were made known, and he was awarded the 
Romford medal. From 1885 to 1890 he was Preeident of the Royal Society, and 
in 1889 was created & baronet in recognition of his work in the interest of science. 
The Universities of Cambridge, Oxford, Edinburgb, Dublin, Glasgow and Aberdeen 
conferred honorary degrees upon him, and in 1870 he was appointed to the 
Cambridge University Commission. In the previous year he presided at the 
Exeter mecting of the British Association. 

Thompson, Ernest.—On Jan. 9, 1904, occurred the death of Mr. E. Thompson, 
& most respected member of the electrical profession, and & joint managing director 
with Mr. Е. Н, Nalder of Nalder Bros. and Thompson, Ltd. 

Train, George Francis.— The death was announced at New York on January 
24th, 1904, of Mr. George Francis Train, pioneer of tramways in England. 
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PATENTS, DESIGNS, AND TRADE МАВК$. 


Tux following practical information concerning the procedure and average 
costa of obtaining Letters Patent for Inventions, and the Registration of Trade 
Marks and Designs, has been specially compiled and is kept up to date for this 
Directory by Messre. Mewburn, Ellis and Pryor, 70 and 72, Chancery Lane, 
London, Consulting Engineers and Chartered Patent Agents. 


BRITISH LETTERS PATENT. 
(Covering Great Britain, Ireland, and the Isle of Man. ) 


The Acts in force are cited collectively as the Patents, Designs, and Trade 
Marks Acts, 1883 to 1902. The principal Act, 1883 (46 and 47 Vict., Ch. 57), is 
“An Act to Amend and Consolidate the Law relating to Patents for Inventions, 
Registration of Designs and of Trade Marks” (25th August, 1883). 

The Amendment Act, 1885 (48 and 49 Vict., Ch. 63), deals with applications 
for Patents by several persons jointly ; it also grants extension of time for leaving 
complete specifications, and provides that incompleted applications shall never be 
open to inspection or published. 

The Amendment Act, 1886 (49 and 50 Vict., Ch. 37), modifies the regulations as 
to drawings, and extends protection to exhibits at foreign international exhibitions. 

The Amendment Act, 1888 (51 and 52 Vict., Ch. 50), provides for a Register 
of Patent Agents being kept, defines duties of Comptroller in reference to 
examiners’ reports, contains numerous amendments as to applications, oppositions, 
and other matters, and defines the essential particulars of a Trade Mark. 

The Amendment Act, 1901 (46 and 47 Viet Ch. 57), extends the time for 
making applications for protection in Great Britain under international arrange- 
ments to twelve months, and provides that such applications shall be accompanied 
by a complete specification, which, if it be not accepted within the twelve months, 
shall, with the drawings (if any), be open to public inspection at the end of that 


period. 
THE PATENT ACT, 1902. 


The full text of this Act will be found at the end of the matter dealing with 
Patent, Designs and Trade Marks. The Act is divided into two parts. The first 
portion comes into force when the Board of Trade directs, but it is expected 
to become operative on January 186, 1905. This delay is to allow for the necessary 
preparations on the part of the Patent Office who, amongst other alterations, will 
have to provide a largely increased staff of searchers. Part I. of the Act directs the 
Comptroller to make a 50 years’ search in prior British Patents as to the novelty 
of the invention sought to be protected, and empowers the Comptroller to insert 
references to prior specifications in some cases. Patents will not be invalidated by 
publication of the invention in specifications more than 50 years old or by publica- 
tion in provisional specifications which are not completed. The period between 
the filing of provisional and complete specifications is reduced to six months. An 
additional fee of £1 may be charged on the granting of a Patent. 

Part 11. provides that after three years from grant the Patent may be revoked 
or compulsory licences granted if the reasonable requirements of the public are 
not satisfied ; for instance, if patentee fails to work the invention or to manu- 
facture the patented article in the United Kingdom to a reasonable extent, or 
to grant licences on reasonable terms, or if any industry or the establishment 
of a new industry is unfairly prejudiced or the demand for the patented article 
is not reasonably met, or if the patented article is made exclusively or mainly 
outside the United Kingdom. | 
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GENERAL. 

The British Patent right covers the United Kingdom of Great Britain, 
Ireland, and the Isle of Man. 

Every Patent is granted for 14 years, and is numbered and dated as of the 
day of application. This term may be prolonged by order of the Privy Council 
under certain conditions appearing in evidence. 

The duty paid with application with the complete specification covers the first 
term of 4 years. 

The remaining 10 years are covered by annual fees, viz. :— 

· Before the expiration of the 4th year from the date of the Patent in respect of 
the 5th year, £5, and so on, increasing £1 annually up to £14 in respect of the 
14th year, at the expiration of which the Patent lapses. Or the Patentee may pay the 
whole or any portion of the aggregate of such prescribed annual fees in advance. 

The dates of payment may at the Comptroller's discretion be extended for 
1, 2, or 3 months on payment of fees of £1, £3, and £5 respectively. No further 
extension can be allowed beyond three months. 

Letters Patent are granted (1) to the true and first inventor or inventors ; 
(2) to the first importer or importers, or their agent; or (3) to several persons 
jointly, one or more of whom is or are the first inventor or inventors. 

Thus, a financier or à company can obtain some security at once by joining 
an inventor in the application. 


For а valid Patent the subject-matter must be referable to some manner of 
manufacture, and must, in addition, be new and useful, and display some amount 
of invention. It is advisable for an applicant to have a search made as to novelty 
before settling his complete specification and claims. 

No official search is made, and the grant of a Patent does not guarantee its 
validity. Searches as to novelty, title, or record may be made in the records of 
the Patent Осе, where all specifications of prior Patents and indexes 
(* Alphabetical” and “Subject Matter”), supplemented by abridgments of 
specifications, are kept. A Patent holds good against the Crown. 

A Register of Patents is kept, and therein the names and addresses of patentees, 
registered assignments, and transmissions (under agreement or otherwise), licences, 
amendments, extensions, and revocations, and all other matter affecting the validity 
or the proprietorship of Patents, are recorded. | 

Compulsory licences may be granted or the Patent revoked after three years 
from grant if certain conditions of working are not complied with. (See Act 


of 1902. 
| PENALTIES. 


The following is the complete text of Sections 105 and 106 of the Patents 
Designs, and Trade Marks Act, 1883. | D 

105. (1) Апу person who represents that any article sold by him is а patented 
article when no Patent has been granted for the same, or describes any design or 
trade mark applied to any article sold by him as registered which is not so, shall ђе · 
liable for every offence оп summary conviction to a fine not exceeding five pounds. 

(2) A person shall be deemed, for the purposes of this enactment, to represent 
that an article is patented or a design or a Trade Mark is registered, if he sells the 
article with the word “Patent,” “ Patented,” “ Registered," or any word or words 
expressing or implying that a Patent or Registration has been obtained for the 
article stamped, engraved, or impressed on, or otherwise applied to, the article. 

106. Any person who, without the authority of Her Majesty, or any of the 
Royal Family, or of any Government Department, assumes or uses ın connection 
with any trade, business, calling, or profession, the Royal arms, or arms so nearly 
resembling the same as to be calculated to deceive, in such a manner as to be 
calculated to lead other persons to believe that he is carrying on his trade, business, 
calling, or profession by or under such authority as aforesaid, shall be liable onm. 
summary conviction to а fine not exceeding twenty pounds. 
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PROCEDURE. 
À Patent may be applied for in two ways :— 


(1) By application with PROVISIONAL SPECIFICATION, This secures protection 
for 9 months (extensible to 10), before the expiry of which a Complete Specification 
must be filed. This will carry on the Patent for 14 years from date of application, 
subject to the above taxes. 


(2) By application with CoMPLETE SPECIFICATION, in the first instance, which 
secures protection for 14 years, subject to the above taxes after the 4th year. 

In either case immediate protection is obtained by provisional protection as 
regards priority of date, but no action for infringement can be entered before the 
Patent is granted. 

The application must be in accordance with the prescribed rules, and be 
accompanied by a declaration and petition. The authorisation of a respectable 
Patent Agent to deal with all, matters affecting the Patent is very advisable ; the 
proper drafting of any Patent Specification is а matter essentially requiring skill, 
knowledge, and experience. | 

The 9 or 10 months secured by provisional protection enables an inventor to 
experiment and develop his invention, and also to apply for foreign Patents 
before completing his home Patent. 

The provisional specification is the foundation of a Patent, and should 
therefore be most skilfully drawn, as the subsequent complete specification and 
Patent are controlled by it, no additions being valid which extend the scope of the 
invention described in the provisional. 

The complete specification, whether left on application or subsequently, 
must particularly describe and ascertain the nature of the invention, and in what 
manner it is to be carried into useful effect, and be accompanied by drawings if 
required. The description must be such as to enable any person of ordinary skill 
in the art to produce the same result from the directions contained in the 
specification and drawings. Мо Patent can cover more than one invention, though 
modifications and subordinate claims are allowed. The specification must conclude 
with a distinct statement of what is claimed as the invention. | 

The claims аге most important; on them the whole value of the Patent depends. 

If too much be claimed, the whole is invalidated until amended ; if too little, it 
may be valueless. 

For these reasons it is most indiscreet, especially in the case of a valuable 
invention, for anyone to attempt to settle claims who is not well acquainted with 
the laws and most recent judicial decisions in connection with. the subject, and the 
employment of a competent Patent Agent is again advised. 

Every application is referred to an official examiner, who reports to the 
Comptroller. The examiner's report is private. In case of an adverse report the 
Comptroller may, after hearing the applicant or his agent, require the papers to be 
amended. The applicant may appeal from the Comptroller's decision to the Law 
Officer, whose decision is final. If a complete specification is not filed within. 
10 months of the provisional date the application will be deemed to be abandoned, 
and if во abandoned is never published. 

Specifications, whether provisional or complete, if in proper form and not 
requiring amendment, may be accepted in from 4 to 6 weeks from date of filing. 

Unless a complete specification is accepted within 12 months from the date of 
application, then at the expiration of such 12 months (save in the case of an 
appeal baving been lodged against the Comptroller's refusal to accept) the appli- 
cation shall become void. In case of such appeal the 12 months may be extended, 
or the time for acceptance of a complete specification can be extended for a further 
3 montbs on payment of certain fines with good reasons. 

When a complete specification has been accepted, it is advertised as such, and 
any person can examine it at the Patent Office on payment of a fee. 
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————— 


During the 2 months following the date of the advertisement of the acceptance 
of а complete specification, any person can oppose it on the following grounds:— 

(1) That the applicant obtained the invention fraudulently. 

(2) That the invention has been patented in this country on an application of 
prior date. 

(3) That applicant's complete specification describes or claims an invention other 
than that described in the provisional specification, and that such other invention 
forms the subject of an application made by the opponent in the interval between 
the leaving of the provisional specification and the leaving of the complete 
specification ; but on no other grounds. 

If it is unopposed, or if opposition be decided in favour of the applicant, the 
Patent is sealed at the expiration of the 2 months. 

In cases of opposition, statutory declarations may be filed by both sidse, and 
the case is heard and decided by the Comptroller. 

Either side can appeal from his decision to the Law Officer, whose fiat is final. 

A Patent may be revoked on certain grounds. 

The specification, with drawings (if any), is officially printed and published 
21 days after acceptance of complete specification. The cost of all officially printed 
specifications is Sd. each. 

The following are fair average charges for obtaining Letters Patent :— 

PROVISIONAL PROTECTION, 

Instructions for application with provisional specification, drawing 

title, declaraticn, and provisional specification, and preparing 

fair copies, paid fee on application, £1; obtaining provisional 

protection, agency, letters, postages from £3 3s. to £5 58. 

COMPLETE SPECIFICATION AND PATENT. 

Instructions for complete specification, drawing same, and settling 

claims and preparing fair copies of same; paid stamp duty, 

£3 ; obtaining allowance of specification and Letters Patent, 

agency, letters, postages £10 10s. 
WHEN COMPLETE SPECIFICATION IS LODGED IN FIRST INSTANCE. 
Taking instructions for complete specification, drawing title and 

declaration and complete specification, and settling claims and 

preparing fair copies of same; paid stamp duty, £4; 

obtaining allowance of specification and Letters Patent ; 

agency, letters, postages from £10 10s, to £12 128. 
Drawings may in some cases be included, but are usually charged for extra, 
according to the requirements of the invention and the draughtsmen's time. 

The above are the costs of obtaining an unopposed Patent for four years, and 
apply to all average савез. In cases of appeal or opposition extra costs will arise, 
of which an approximate estimate can usually be given. 

It is an essential requisite for a valid Patent that a full disclosure of the 
whole invention, and the best means of practically performing or effecting it within 
the inventor's knowledge, be set forth. Any ambiguity, omission, or concealment 
of essential features will invalidate the Patent. 


COLONIAL AND FOREIGN PATENTS. 

The order or sequence in which colonial and foreign Patents should be 
applied for, especially when a British application has been made, is most important, 
because the term of grant varies in most countries, and it is desirable to obtain the 
longest term for any Patent; and because in all foreign countries (except Germany, 
Denmark, United States and a few others) Patent rights expire at the same time 
as prior Patents of the shortest terms granted obtained in other countries for the 
same invention. 

By the International Convention, of which Belgium, Brazil, Denmark 
France, Great Britain, Germany Italy, Japan, Netherlands and Dutch East Indies 
(Trade Marks only), Surinam and Сигасов, New Zealand, Norway, Portugal, 
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Azores and Madeira, Mexico, Queensland, San Domingo, Servia, Spain, Sweden, 
Switzerland, Tunis, and United States of America, constitute a Union, the following 
provision is made by Article IV. :— 


" Any person who has duly applied for a Patent, Industrial Design or Model, or Trade Mark, 
in one of the contracting States, shall enjoy, as regards registration in the other States, and 
reerving the rights of third parties, a right of priority during the periods hereinafter stated. 
Consequently, su uent registration in any of the other States of the Union before the expiry 
of these periods shall not be invalidated through any acts accomplished in the interval, either, 
for instance, Бу another registration, by publication of the Invention, or by the working of it by 
а third party, by the sale of copies of the cn or Model, or by the use of the Trade Mark. 

The above-mentioned terms of priority shall be twelve months for Patents, and four months 
for Industrial Designs and Models and Trade Marks." 

Similar arrangements have been made between Great Britain and Paraguay, 
Uruguay, and (for Designs and Trade Marks only) Ecuador, Greece and 
Roumania. 

In order to take advantage of this section, certain rules have to be accurately 


observed. 


[МРОВТАХТ NOTES REGARDING SOME FOREIGN COUNTRIES AND NEw Laws. 


In France a Patent must be applied for before any publication of the inven- 
tion in England or elsewhere. The acceptances of the complete specification and 
the English Blue Book are considered publications. A new law in France provides 
for the printing of the specifications, and also for three months’ grace within which 
the annual renewal fees can be paid. New and strict regulations are also in force 
as to the preparation of the documents to be filed, and as to the limitations in the 
length of the specifications and form of the clauses. | 

Germany joined the International Convention оп Мау 1, 1903, and conse- 
quently the terms of such Convention apply to this country in respect of applications 
Мед after such date in other countries of the Convention. Apart from the pro- 
visions of the Convention, a valid Patent may be obtained in Germany if the invention 
bas not been described any where in public prints within the last century, ог so publicly 
employed in Germany that its use ispossible. The official foreign Patent specifications 
are only equivalent to public prints after lapse of three months from date of publica- 
tion. This exception only refers to those States in which reciprocity may be 
guaranteed (at present England does not guarantee such reciprocity). The German 
specification is open to the public after the application is provisionally passed, 
and eight weeks are allowed for opposition. Оп account of this publication it is 
advisable to apply for other foreign Patents without delay, in order to prevent 
anticipation. The German law also introduces a new feature of “Utility 
Model” Patents, which may be of great advantage to inventors in States 
guaranteeing reciprocity. (Although no decision has heen given, it is considered 
that England is a reciprocal State with regard to the Utility Model.“) 

In India, Canada, Ceylon and the Transvaal application must be made within one 
year of the sealing of the British application, in New Zealand and Tasmania within 
one year of the application in Great Britain. 

In the United States, Patents issued after January 1, 1898, will not be limited 
in term by prior foreign Patents, but inventors must file their application for 0.5. 
Patents before the expiry of twelve months from the date upon which the first 
application for a foreign patent was filed npon the same invention, or no Patent 
will be granted. 

Under a new law of March, 1903 ,the rights of priority under the International 
Convention are now fully recognised, and caveats may now be filed by foreigners. 

In Finland, Sweden, and Norway application must be made before any printed 
description of the invention has been published in any country, and within six 
months of official publication. | 

In all other countries, speaking generally, Patents may be valid if taken out 
before any publication of the invention in the country itself in such a way as to 
be fairly within public knowledge. 
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In Austria, Germany, Australian Commonwealth, the United States, Norway, 
Russia, Sweden, Denmark &c., a strict official search is made as to the novelty of 
the invention, and if it is found that it has been anticipated in those or any other 
country at any time, the Patent will not be granted. 

Transvaal.—The new law of 1st May, 1902, is now in force, and corresponds 
pretty much with the existing English law, with the exception that the Law states 
that the expression invention“ means any new and useful art, process, machine 
manufacture or composition of matter, or any new and useful improvement 
thereof capable of being used or applied in trade or industry, and not known or 
used by others in this Colony (save as mentioned on p. 61) and not patented 
or described in any printed publication in this Colony or any foreign country 
before the application for Patent in respect of the same, and not in public use or 
on sale in this colony or any foreign countre for more than two years prior to 
such application unless the same is proved to have been abandoned. The renewal 
fees are now small, and by annual payments from the third year. 

Orange River Colony.—The law is similar to Transvaal, except that taxes are 
due in third and seventh year. 

Jumaica—A new law repeals the requirement to work patented inventions. 
The law is retrospective. 

Merico.— Under a new law Patents аге not subject to renewal fees or working 
conditions, but compulsory licences can be granted, or an arrangement of half 
profits to the patentce, if invention 18 not worked within three years. Existing 
Patents can be brought under new law before April 1st, 1904. 

Australia,—A new act has been passed covering the States of Victoria, New 
South Wales, Queensland, West Australia, South Australia and Tasmania. 

Canada, — Under an important new law Canadian Patents will not now expire 
with previous Foreign Patents. The working conditions can be avoided by having 
the Patent made subject to the grant of compulsory licences. 

Improvements or additions to patented inventions can be secured in many 
countries by Certificates of Addition, which become part of the original Patent, 
and are maintained with the original without additional annnal taxes. 

It is desirable for the above reasons that inventors should give their Patent 
Agent early instructions for colonial and foreign Patents, to allow time for 
preparation of the documents, translations, and applications, before the publication 
of the Brit.sh specification, unless the applications are made under the International 
Convention. 

The tables on the following pages give some of the leading particulars and the 
average cost of obtaining certain foreign and colonial Patents. 

The countries in the list include all the leading commercial centres of 
the world. There are, however, in addition, many other States and countries 
wherein Patent Laws or their equivalent exist, and in which protection for 
industrial property may be secured. These are as follows :—Bahamas, Barbadoes, 
Bolivia, Borneo (British North), British Guiana, British Honduras, Channel 
Islands, Colombia, Congo, Costa Rica, Ecuador, Egypt, Fiji, Finland, Gibraltar, 
Grenada, Guatemala, Hawaii, Jamaica, Lagos, Leeward Islands, Liberia, Malta, 
Mauritius, Nicaragua, Peru, Rhodesia, St. Helena, Salvador, Seychelles Islands, 
Sierra Leone, Southern Nigeria, Trinidad, Tunis, Uruguay, Venezuela, and 
Windward Islands. 

Brazil, Hungary, Italy, Portugal, Russia, and others, require powers of attorney, 
certified by Consul Canada may be executed before а notary only, but United 
States applications must now be signed before а United States Consul. 


REGISTRATION OF DESIGNS. 


Copyright of а design may be granted to or on behalf of anyone claiming to 
be the proprietor of & new or original design not previously published in the 
United Kingdom, whether it be applicable for the pattern, shape, or configuration. 
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or ornament of any article of manufacture (except sculpture, which is specially pro 
vided for by the Sculpture Copyright Act of 1814). 

Copyright in designs does not cover any motions or mechanical arrangements, 
as is generally supposed. It is important to remember that the design is for the 
shape, pattern, or configuration, and is quite extrinsic to the article of manufacture. 

The duration of copyright is five years from date of registration. 

Ап application must state the nature of the design and the class о: classes of 
goods for which it is to be registered. The protection afforded to a registered 
design is restricted to the particular class or classes of goods in which the design is 
registered. The same демсп may be registered in more than one class. 

Copyright of designa can be assigned. 

Under certain conditions immediate registration can be secured. 

А. design is not open to public inspection during the term of its copyright. 

An official search is always made on each application. 

Prior to application an official search may be made by the Comptroller on 
request, who will report on the identity or similarity of proposed design to prior 
registrations. 

All registered designs must be so marked in accordance with Rule 32, otherwise 
copyright is nullified. 

The average charges for application and registration, inclusive of fees, &c. 
аге :— 

In classes 1 to 12, £2 28. to £3 3s. 

In classes 13 and 14, the total expense may be taken as varying from £1 to 
£3. 

For search and report by Comptroller, under Section 53, £1 1s. 

Owing to the intricacies of procedure, it is in all cases advisable to employ 
an experienced agent. 

REGISTRATION OF TRADE MARKS. 
(BRITISH.) 

The rules, regulations, conditions, restrictions, &c., in connection with this 
department are stringent and complicated ; great care and experience are required in 
complying with them. 

Old Marks are those used before August 13, 1875. 

New Marks are those adopted since that date. 

(1) A new Mark must consist of or contain at least one of the following 
essentials :— 

(а) A name of an individual or firm printed, impressed, or woven in any 

particular and distinctive manner ; or 

(b) A written signature or copy of a written signature of the individual or 

firm applying for registrat ion thereof as a Trade Mark ; or 

(c) A distinctive device, mark, brand, heading, label, or ticket ; or 

(d) An invented word or invented words ; or 

(e) А word or words having no reference to the character or quality of the 

goods, and not being a geographical name. 

(2) There may be added to any one or more of the essential particulars 
mentioned in this section any letters, words, or figures, ог combination of letters, 
words, cr figures, or of any of them, but the applicant for registration of any such 
additional matter must state in his application the essential particulars of the Trade 
Mark, and must disclaim in his application any right to the exclusive use of the added 
matter, and a copy of the statement and disclaimer shall be entered on the register. 

(3) Provided as follows :— 

(1.) А person need not under this section disclaim his own name or the 
foreign equivalent thereof, or his place of business, but no entry of any 
such name shall affect the right of any owner of the same name to use 
that name or the foreign equivalent thereof ; 

(ii.) Any special and distinctive word or words, letter, figure, or combination 
of letters or figures, or of letters and figures used as a Trade Mark before 
the 13th day of August, 1375, may be registered as a Trade Mark under 
this part of this Act. 
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RESTRICTIONS ON REGISTRATION. 

Ornamental or coloured groundwork, such as tartans or checks, cannot be 
claimed as part of a Mark unless such groundwork be included within the Mark by 
some border or lines. 

The words Registered, “Registered Design,” Copyright, “Entered at 
Stationers’ Hall,” “ То counterfeit this is Forgery,” will not be registered under the 
Acts, and should not, therefore, appear upon the Representations of Trade Marks 
forming part of an application. 

The following will not be registered as Trade Marks, or as prominent parts of 
Trade Marks, unless the Marks have been used before 13th August, 1875 :— 

The Royal Arms, or arms so nearly resembling them as to be calculated to 
deceive. 

Representations of His Majesty the King, or of any member of the Royal 
Family. 

Representations of the Royal Crown. 

The National Arms or Flags of Great Britain. 

Proper names. 

Names in the possessive case associated with the goods. 

“ Letter Marks.” 

When there appears on the face of a Trade Mark an indication of the goods to 
Weg the Mark is applied, the claim for Из registration must be in respect of those 

only. 

All new Marks must include one or more of the above essential particulars. 

Trade Marks are granted to any person or firm. 

А series of Marks can be registered under certain conditions. 

An official search is made of а rigorous description in connection with formal 
applications only. 

The term acquired by Registration is unlimited, subject only to a small pay- 
ment before the end of the 14th and each succeeding 14th year. 

istration covers the United Kingdom, Ireland, and the Isle of Man. 

A Trade Mark may be assigned, but only in connection with the good will of 
the business to which it refers. 

The charges are usually from .£2 2s. upon application for registration, and 
£1 1s. on acceptance of the Mark, or 23 38. to £4 4s. for complete registration. 

For registration of a series of Marks special charges for specific cases are made. 

For a seatca the charge varies from 108. 6d. to £1 1s. for each class searched. 

А wood block or electro must be furnished not more than two inches in 
depth or width, otherwise a small extra charge is incurred. 

Owing to the great difficulty at present of obtaining registration of Trade 
Marks, the advice of an experienced agent on specific cases is advisable. Inany case 
the procedure is tedious and troublesome, and after acceptance a Mark is advertised 
in the official Trade Marks Journal, during the first month of which (extensible to 
three months at the Comptroller's discretion) it may be opposed. The procedure 
is then analogous to that of Patent cases as above set forth. 


PATENT AGENTS. 
The Chartered Institute of Patent Agents was founded in 1882, and incor- 
p by Royal Charter August llth, 1891, and its offices are at Staple Inn 
01141055, London, W.C. A list of its Fellows will be found on a subsequent page; 
each Fellow is entitled to call himself ** Chartered Patent Agent," or add after his 
name the letters C. P. A.“ A Register of Patent Agents has been inaugurated in 
accordance with the Act of 1888; but it is to be understood that a “registered 
Patent Agent is not by any means necessarily a Chartered Putent Agent.” 
MERCHANDISE MARKS ACT, 1887. 
БО & 51 Vict., ch. 28. 
This Act should be carefully considered by all persons who are in any way 
connected with manufactures or commerce. 
The Act repeals the Act of 1862, and its object is to consolidate and amend 
the law relating to the fraudulent marking of merchandise, and to par the 
E-D 
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паргорег introduction in the United Kingdom of goods manuíactured abroad. 
Trade descriptions ав well as trade marks are also included within its scope. 
Attention is called to the fact that the new Act is a penal Act, and that every 
person guilty of an offence against it (sec. 2, sub-sec. 3) 18 liable to imprisonment, 
with or without hard labour, for a term not exceeding 2 years, ог to а fine, or to 
both imprisonment and fine, and to forfeit every article by which such offence has 
been committed. 

No prosecution for any offence can be commenced after the expiry of 
3 years from the commission of such offence, or 1 year after the discovery thereof 
by the prosecutor, whichever expiration first happens (sec. 15). 


PATENTS ACT, 1902. 


—— 
Following is the text of the new Patent Act, dated 18th December, 1902 :— 
1.—(1) Where ап application for & patent has been made and а complete apecification has been 


deposited by the applicant. the examiner shall forthwith, in addition to the inquiries which he is 
directed to make by the Patents, Designs and Trade Marks Act, 1885 (in tbis act referred to as the 
principal act), make a further investig ation for the purpose of ascertaining whether the invention 
claimed has been wholly or in part claimed or described in any specification (other than а pro- 
visional specification not followed by a complete specification) published before the date of the 
application, and deposited pursuant to any application for a patent made in the United Kingdom 
within 50 years next before the date of the application. 

(2) If on investigation it appears that the invention has been wholly or in part claimed or 
described in any such specification, the applicant shall be informed thereof, and the applicant may, 
within such time as may be prescribed, amend his specification, and the amended specification 
be investigated in like manner as the original specification. 

(3) The examiner shall report to the comptroller the result of his investigations in such manner 
as the Board of Trade may direct. 

(4) The provisions of sub-sec. 5 of sec. 9 of the principal act, as amended by any subsequent 


that the invention claimed thereby has been wholly or in part claimed or described in a previous 
gpecification ав before mentioned, he shall, in the absence of any other lawful ground of objection, 
accept the specification, 

(6) If the comptroller is not so satisfied, he shall, after hearing the applicant, and unless 
the objection be removed by amending the specification to the satisfaction of the comptroller, 
determine whether a reference to any, and, if 80, what, prior specifications ought to be made in 
the apecification by way of notice to the public. 

(7) An appeal shall lie from the decision of the comptroller under this section to the law officer. 

(8) Sec. 8 of the principal act and sec. 3 of the Patents, Desigus and Trade Marks (Amend - 
ment) Act, 1885 (which regulate the time for depositing & complete specification), shall have effect 
as if references therein to the period of nine mon the were references to the period of six months. 

(9) The investigations and reports required by this section shall not be held in any way to 
guarantee the validity of any patent, and no liability shall be incurred by the Board of Trade or 
апу officer thereof by reason of, or in connection with, any such investigation or report, or any 
proceeding consequent thereon. 

(10) The Board of Trade, with the sanction of the Treasury, May prescribe an additional fee 
not exceeding 20s. in respect ot the investigation mentioned in this gection, which shall be payable 


(11) This section shall come into operation at such date as the Board of Trade may by order 
direct, and shall apply only to applications made after that date, and the order shall be laid before 


9. Ап invention covered by апу patent granted on an application to which sec. 1 of this act 
applies shall not be deemed to have been anticipated by reason only of its publication їп а specifi- 
cation deposited pursuant to an application made in the United Kingdom not less than 50 years 
before the date of the application for а patent therefor, or of its publication in a provisional 
EES of any date not followed by & complete specification. 


Trade) is hereby repealed, and the following provisions shall be substituted therefor :— 
(1) Any person interested may present & petition to the Board of Trade alleging that the 
reasonable requirements of the public with respect to a patented invention have not been satisfied, 
and praying for the grant of а compulsory licence, ог, in the alternative, for the revocation of the 
patent ; 

(2) The Board of Trade shall consider the petition, and if the parties do not come to an 
arrangement between themeelves, the Board of Trade, if satisfied that a prima facie case has been 
made out, shall refer the petition to the Judicial Committee of the Privy Council, and, if the Board 
are not во satisfied, they may dismiss the petition ; 

(3) Where any suc petition is referred by the Board of Trade to Lhe J udicial Committee, and 
it is proved to the satisfaction of the J udicial Committee that the reasonable requirements of the 
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public with reference to the patented invention have not been satisfied, the patentee may be 
ordered by an Order in Council to grant licences on such terms as the eaid Committee may think 
just, or, if the Judical Committee are of opinion that the reasonable requirements of the public will 
not be satisfied by the grant of licences, the patent may be revoked by Order in Council; provided 
that no order of revocation shall be made before the expiration of three years from the date of 
the patent, or if the patentee gives satisfactory reasons for his default ; 

(4) On the hearing of any petition under this section the patentee, and any person claiming an 
interest in the patent аа exclusive licensee or otherwise, shall be made parties to the proceeding, and 
the law officer, or such other counsel as he may appoint, shall be entitled to appear and be heard ; 

(5) If it is proved to the satisfaction of the Judicial Committee that the patent is worked, or 
that the patented article is manufactured exclusively or mainly outside the United Kingdom, then, 
unless the patentee can show that the reasonable requirements of the public have been satisfied, 
tbe petitioner shall be entitled either to an order for а compulsory licence or, subject to the above 
proviso, to an order for the revocation of the patent ; 

(6) For the purposes of this section the reasonable requirements of the public shall not be 
deemed to have been satisfied if, by reason of the default of the patentee to work his patent or to 
manufacture the patented article in the United Kingdom to an adequate extent, or to grant licences 
on reasonable terme, (а) any existing industry or the establishment of any new industry is unfairly 
prejudiced, or (b) the demand for the patented article is not reasonably met; 

(7) An Order in Council directing the grant of any licence under this section shall, without 
prejudice to any other method of enforcement, operate as if it were embodied in a deed granting 
` а licence and made between the parties to the proceeding ` 

(8) His Majesty in Council may make rules of procedure and practice for regulating proceedings 

before the Judicial Committee under this section, and, subject thereto, euch proceedings shall be 
regulated according to the existing procedure and practice in patent matters Any Order in Council 
œ any order made by the Judicial Committee under this act may be enforced by the High Court 
м if it were an order of the High Court; 
. (9) The costs of and incidenial to all proceedings under this section shall be in the discretion of 
the Judicis] Committee, but in awarding costs on any application for the grant of a licence the 
Judicial Committee may have regard to any previous request for, or offer of, a licence made either 
before or after the application to the Committee ; 

(10) For the purposes of this section three members of the Judicial Committee shall constitute 
+ quorum ; 

‚ (11) This section shall apply to patents granted before as well as after the commencement of 
act. 


this 

4. In sub-sec. 4 of sec. 82 of the principal act (which relates to the performance of the duties 
d the comptroller by other officers under the direction of the Board of Trade) the words “ in 
hie absence shall be repealed. 

5. This act may be cited as the Patents Act, 1902, and may be cited and shall be construed as 
ов with the Patents, Designs and Trade Marks Acts, 1883 to 1901. . 


PATENTS RULES, 1903. 
Ter Rules deal with matters of procedure, and do not modify in any material point the 
v Prbrmatioa on Patents, Desians and Trade Marks. given on the preceding pages. — 


Publications relating to 


PATENTS & TRADE MARKS, 


MERCHANDISE MARKS ACT and Decisions there- 
under, price Is. | 


TRADE SECRETS v. PATENTS, price ба. 


DOCTRINE OF EQUIVALENTS, Mechanical and 
Chemical, price Gd. 


SUBJECT MATTER OF PATENTS, price ба. 
COMPULSORY LICENSES, price ба. 
REVIVAL OF LAPSED PATENTS, price Od. 


MEWBURN, ELLIS & PRYOR, 


Chartered Patent Agents, 
70 & 72, CHANCERY LANE, LONDON, W.C. 


Telegrams: “ Patent London." Telephone: No. 243 Holborn. 
Ер 71“ 
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PATENTS EXPIRING IN 1904. 


Following is a list of the patents of interest to electrical engineers which 
unless specially extended by recommendation of the Judicial Committee of the 
Privy Council) will expire during 1904. 


о 


1890. Ко. | Name of patentee. Subject of patent. 
Jan. 8 550 Ludwig Epstein Electrodes for primary and secondary batteries. 
Jan. 17 911 | James В. Atherton Apparatus for winding ribbons or tapes of insu- 
| lating material around electric conductors. 
Jan. 21| 1,110 | Charles A. Hitchcock............... Galvanic batteries. 
Jan. 22.| 1,142 | William Chad burn Electrical transmission of orders, &c., on 
| board ship. 
Jan. 22 1, 143 William Chadburn .................. Telegraphic apparatus for vessels. 
Jan, 24 | 1,506 William L. Е. Hellesen ........... Dry galvanic elements. 
Feb. 11 | 2,219 Henry О. Rudolph .................. Telegraph-printing apparatus. 
Feb. 18 | 2,655 | S. Z. de КеггапМ..................... Electricity meters. 
Feb. 24 | 2,945 | A. M. F. Laurent Cely and Illius Secondary cells. 
Timmis 
Feb. 26 | 3,082 Rudolf Langhans Filaments of incandescent lamps. 
Feb. 26 | 3,096 S. Z. de Ferranti..................... Improvements in electricity meters. 
Apr. 9 | 5,420 Carl КеПпег.................... daio Manufacture of cellulose by electricity. 
Арг. 10 | 5,474 | H. Lyon and H. J. Leslie ......... Regulating and controlling electric currents. 
Арг. 18 | 5,928 | Edward Tyer ............ УА ‚ | Electric signalling on single lines of railway. 
Apr. 29 | 6,569 ' Edward Weston ......... . . | Electric measuring EEN 
Мау 22 | 7,952 Е.Е. Elmore ...............-. €—9À Mandrils for electrolytically- deposited tubes. 
May 27 8,242 Hermann Lem Electric welding. 


June 2| 8,554 N. de Benardos and J. Howard Accumulators. 
and J. H. Lloyd 
June 10 | 8,959 Sir William Thomson (Lord | Mariner'a compass. 


| Kelvin) 

June 10 | 8,988 | C. M. Ball and S. Norton ......... Devices for separating magnetic and поп- 
magnetic substances, 

June 12 9,084 | А. М. Thomson . Electric control system on single line railways. 

June 17 9,561 | T. L. Willson ........................ Electric smelting and reduction. 

July 1 10,154 John Н. Cheever................—... Insulating compound for electric cables. 

July 8 | 10,595 ! Elihu Thomson ..................... Electricity meters. 

July 29 11,862 W. E. Ayrton and T. Mather .. Electrostatic measuring instruments, 

Aug. 1 12.094 Richard Morris. . Electric firing of guns. 

Aug. 6 12,221 Edward Weston ..... | Electrical measuring instruments. 

Aug. 19 | 15,042 ап Depoele . | Electric railways. 

Aug. 21 | 13,123 | George Hookham _................ Electricity meters. 

Aug. 22 15,60 M. von Dolivo-Dobrowolsky and | Distribution of electricity. 

| P. Mamroth 

Sept. 8 | 14,077 | Thomas Jas. Wilmot............... Automatic transmitter for submarine cables 
or long telegraph lines. 

Sept. 16 114,605 | Hall Signal Со. ..................... Signalling apparatus. 

Nov. 1 | 17,560 | J. A. Iliffe and Henry Barton. | Locked switches for electric current circuits. 

Nov. 11 |18,186 Edward Weston Electrical measuring instrumenta. 


Nov. 13 | 18,292 В. M. Drake and J. M. Gorham... | Electric switches. 


Nov. 18 18,570 R. H. C. Nevile |! Electric current control apparatus. 
Nov. 18 | 18,625 Hermann Гетр.................... Electric welding apparatus. 


*€99e0«6069o006922224202020802*9 


Nov. 21 | 18,896 А. S. Elmore ..... о ‚ Electrolytic manufacture of copper tubes, 
sheets, stripe, «с. 

Nov. 24 | 19,076 W. M. Morde . Flectric safety fuses. 

Dec. 5 19,740 Е. H. W. Higgins .................. ' Column-printing telegraph receivers. 

Dec. 9 | 20,099 Western Electric Co Telephone exchange apparatus. 

Dec. 15 | 20,425 ' М. von Dolivo-Dobrowolsky and | Speed and power regulation of alternating- 
the A. E. G. current motors. 

Dec. 24 | 21,045 | Frederick Walton . Apparatus for armouring insulated electrical 


conductors. 


i 
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SOME PROPERTIES OF DRY SATURATED STEAM. 
From E. TREMLETT OARTER'S ' Motive Power and Gearing.” 


- Ж 


- 


Abeotute Temperature, Total heat of Latent heat of Density, in Ibs. Specific volume, 
"Жы | ame | ж | | ои | eser 
equare in. Fahrenheit in B. T. U. in B. T. U. cubic ft. weight. 

1 102-1 0:0030 330.36 
5 162:3 0:0138 72:66 
10 193'3 0:0264 31:84 
] atmo 2120 0-0380 26:36 
15 213:1 0:0387 25:85 
20 228:0 0:0507 19:73 
25 240:1 0:0625 15:99 
30 . 9504 0:0743 13:46 
35 259'3 0:0858 11'65 
40 267:3 0:0974 10:27 
45 2744 0.11.89 9:18 
50 281:0 0:1202 8:31 
55 287'1 0:1314 1:61 
60 2927 0:1425 701 
65 298-0 0:1538 6:49 
70 302'9 0:1648 6:07 
75 307'5 0:1759 5.68 
80 3120 0:1869 5:35 
85 316-1 0:1980 5'05 
90 320-2 0:2089 4°79 
95 324-1 0:2198 4:55 
100 327:9 0:2307 4:33 
105 331:3 0:2414 4-14 
110 334-6 : 0:2521 3:97 
115 338:0 ; 0:2628 3:80 
120 341-1 : 0:2738 3:65 
125 344˙2 . 0:2645 3:51 
130 347:2 у 0°2955 3°38 
135 350°1 : 0:3060 3:97 
140 352˙9 ' 0:3162 3:16 
145 355:6 : 0:3273 3:06 
150 358:3 : 0:3377 2-96 
155 361:0 : 0:3484 9:87 
160 363-4 * 0:3590 2.79 
165 366-0 . 0:3695 2-71 
170 368:2 . 0:3798 2:63 
175 370-8 . 0:3899 2:56 
180 372:9 : 0:4009 2:49 
185 375:3 : 0:4117 2:43 
190 371:5 : 0:4222 2:87 
195 3797 : 0:4327 2:31 
200 3817 . 0:4431 2:26 
210 3860 : 0:4634 2:16 
290 389-9 : 0:4842 2°06 .. 
230 393:8 ‘ 0:5052 1:98 
240 397.5 0:5248 1:90 
250 401-1 : 0:5464 1:83 
300 417°5 . 0.6486 1-54 
400 444-9 i 0:8502 1-18 
50) 467:5 1224-0 784:2 1:0490 0:95 
1000 546:5 12481 728:3 2:0140 0:50 
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HLA 
THEORETICAL VELOCITY, STATICAL PRESSURE AND HORSE-POWER 

FOR HYDRAULIC HEADS OF FROM 1 TO 500 FEET. 


From E. TREMLETT CaRTER's “ Motive Power and Gearing.” 


Theoretical 


Theoretical 


Statical Theoretical | Statical Theoretical 


_ | velocity of | hydraulic | Н.Р. per . | velocity of | hydraulic | H.P. 
Head in 5 реш; in | cubic iot | — ш таи е in| cubic foot 
feet. Es t аи pounds рег | of water рег SC о ane pounds per | of water per 
d ER square 1пећ. | second. 3 square inch. second. 
—1 | 8205 | 0433 | 00966! 95 | 78217 
9 | 11345 | 0:866 | 0-193°. 100 | 80-250 9:660 
3 | 13:899 | 1:29 0:2898 | 105 | 82-231 10143 
4 | 16:050 1-73 0-3864 | 110 | 84-166 10-626 
5 | 17-944 2.16 0:4830 | 115 | 86-058 11:119 
6 | 19:657 9-59 0:5796 | 120 | 87-909 11:592 
7 | 21-232 3:03 0-6762 | 195 | 89-722 12:075 
8 | 92-698 3:46 0:7728 | 130 | 91499 19-558 
9 | 24075 3-89 0-8694 | 135 93-942 13:041 
10 | 95:377 4:33 09660 | 140 | 94-953 13:524 
11 | 96:615 416 10626 | 145 96-633 14-007 
12 27.799 5:19 11532 | 150 | 98-285 14-490 
13 | 28934 | 5-63 19558 | 155 | 99-909 14-973 
14 | 30:026 606 1:3524 | 160 | 1015 15-456 
15 | 31080 | 6-49 14490 | 165 | 103:08 15:939 
16 | 32100 | 693 15456 | 170 10463 16-422 
17 | 33:087 7:36 16122 | 175 | 10616 16 905 
18 | 34-047 7-79 17388 | 180 | 107-66 17-388 
19 | 34980 | 8-23 1.8354 | 185 | 109-15 17:871 
90 | 35:888 8:66 1932 | 190 110-61 18-354 
95 | 40-195 | 10-8 2.415 | 195 | 11206 18:837 
30 | 43-954 | 12:9 2:898 | 200 | 113-49 19-320 
35 | 47476 | 151 3:381 | 295 | 120:00 21-735 
40 | 50-754 | 173 3:864 | 250 | 126-88 24-150 
45 | 53:833 | 19-4 4347 | 275 | 132-64 36:565 
50 | 56745 | 21-6 4830 . 300 | 138-99 28-980 
55 | 59515 | 238 5.313 | 395 | 144-94 31:395 
60 | 62161 | 259 5-196 350 | 149-68 33-810 
65 | 64699 | 281 6279 | 375 | 15496 36-295 
70 | 67141 | 303 6762 | 400 | 160-50 38-640 
75 | 69498 | 324 7.245 495 | 164-96 40-955 
80 | 71777 | 346 7:128 | 450 | 169-68 43:370 
85 | 73:986 | 36-8 8911 ! 475 | 17432 45-785 
90 | 76131 | 38-9 8:694 | 500 | 178-88 48-200 


PERCENTAGE SAVING IN FUEL BY HEATING FEED-WATER ТО 


TEMPERATURE OF EVAPORATION. 


From Е. TREMLETT CaBTER'S “ Motive Power and Gearing.” 


Steam pressure in lb per вд. in. above atmosphere, 


at which evaporation takes place in boiler. 


Temperature of water entering 


(ueniet) 80 100 150 | 200 
Percentage economy in fuel. 
—_— —————— 
32 247 95:8 28-0 29-6 
50 23:2 24:3 26:4 28:2 
100 19-0 20-1 29-2 24-0 
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HORSE- POWER TRANSMITTED PER SQUARE INCH SECTION OF SOLID ` 
LEATHER BELTING AT 1,000ft. PER MINUTE. 


From E. TRRMLETT CARTBR'S ' Motive Power and Gearing.” 


Values | Values of coefficient friction — 

of arc of ME CHEQUE 

сами 015 | 020 | 025 | озо. | 035 | очо | 045 | 0-50 
їп 

degrees. | Horse-power per square inch of section of belt. 

90 1:2 16 1:9 2-3 | 2:0 2:8 3:1 3-2 
100 1'3 | 17 2:0. 2:4 2-6 2:9 3:2 3-4 
110 1-4 1-8 2:2 2-5 2-8 3l 34 3-7 
120 16 1'9 2-3 2:6 2:9 3-2 3˙5 3:8 
150 7 2-1 2:5 2:8 3:2 3-5 37 4*0 
140 1:8 2:3 27 2*9 3-4 3:7 3:9 4°] 
150 1-9 2:4 2-8 3-1 3°5 3'8 4:1 4° 
160 2°0 2°5 2°9 3°4 37 4-0 4:2 44 
170 2:1 | 2:6 3°1 3'5 3'8 4-1 4:3 4:5 
180 2:2 2:8 372 3:6 EN 4°2 4°4 4°6 
190 2'3 2:9 3:3 3-7 | 4*0 4:3 46 4-7 
200 2'4 3:0 37 39 | 42 4. 4-7 4-9 


HORSE-POWER TRANSMISSIBLE BY ROPE GEARING, PER ROPE 
(MAXIMUM WORKING TENSION = 2001. PER CIRCULAR INCH SECTION). 


From Е. TREMLETT CARTER'S “ Motive Power and Gearing.” 


ix girth -314 | 353 | 595 4-32 | 471 | 550 | 650 

er minute, | diam.=1" m 14 13 AN NE. 
3.000 107 13:4 | 166 | 203 | 240 | 325 | 450 
| 3,500 | 112 | 1449 | Ny | 184 | бб | 341 | 483 
4,000 11:8 149 | 185 | 225 | 266 | 862 | 501 
4500 | 121 151 | 186 227 | 267 | 364 | 504 
5,000 11-8 149 | 18-5 | 225 | 266 | 362 | 501 
5,500 10-4 129 | 160 | 195 | 230 | 312 | 434 
6,000 8:4 10:5 13:0 15:9 18:8 25:4 35:4 
6,500 7-0 90 | 111 | 135 | 159 | 217 | 301 
7,000 18 9-3 28 | 3.5 4-1 5-5 77 


FLOW OF STEAM IN STRAIGHT OR CURVED PIPES WHEN LOSS OF 
PRESSURE DUE TO FRICTION IS Up. PER 100ft. OF PIPE. 
From E. TREMLETT CARTER'S “ Motive Power and Gearing.” 


«ios Absolute pressure of steam in lbs. per square inch. 
“реј 2 | 5 | 10 | 20 | 50 | 100 | 150 | 200 
Quantity of steam delivered per hour in lbs. 
228| 352 48 ·7 67:6 104 144 174 200 


1 

2 129 199 275 382 590 815] 984] 1,130 
3 356 549 760 1,054 1,620 2,245 2, 715 3,120 
6 | 2015 | 3,100 4,290 | 5,960 9,170| 12,700 | 15,350 | 17,640 ` 


9 | 5550 | 8,550 | 11,820| 16,400' 25,300| 35,000 | 42,300 | 48,600 
12 | 11,380 | 17,500 | 24,300| 33,700 51,800 | 71,700 | 86,600 | 99,600 
15 19,900 | 30,610 | 42,400! 58,900, 90,500 | 12,550 
18 | 31,400 | 48,400 | 67,000| 93,000 143,000 

24 | 64,400 | 99.200 | 137,000 190,500: | 
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RESULTS OF TESTS OF ELECTROLYSIS ON 


No. of 
joint. 


! 
| 
© ooo со то = | 


* Qin. between pointe of contact. 
Voltmeter showed : 10:042, ?0 


air, and for certain temperatures. 


EXPERIMENTAL LINE 


OF CAST-IRON PIPE UNDER VARIOUS CONDITIONS. 


— ——— 


Caulking. 


Do. .. 


зоо, вое 


„ % „„ eg 


%%% 


ооооооооое 


ооооееоооо о 


овроеъоооо 


Medium A 


0:0041 


off scale, hard? 


0:0108 


00142 


off scale, hard® 
off scale, ha 


0:0016 


Drop of potential around jointe in volta.“ 


Pipe full of water. 


0:0040 


off scale, hard 


0:0050 


0 0063 
off scale, hard? 


0 0143 


off scale, hard? 
0:0093 


0'0010 


t — ————— ÀA— À— 
‚ 30-520, 40-270, 30-370, 50:515, 70-040. 


0:0124 
off scale, hard! 
0:0044 


0:0049 
off scale, hard* 
0 


THE CARRYING CAPACITY OF RESISTANCE MATERIALS. 

The following diagram was made to illustrate Mr. Ll. B. Atkinson's paper 
on electrical resistances, published in The Electrician, Vol. XLI., p. 18. It gives 
the carrying capacities of bare wires of various metals stretched out straight in the 
If the wires are in coils drawn out so that the 


+08 
Diameter in inches. 


Diagram of Carrying Capacity of Metal Wires. 


gpace between the wires is about two diameters, the current the wires will carry 
for about the same temperature will be about one-third of that given by the 
diagram. Resistances enclosed in boxes, so that only the out-side surface will 


dissipate heat have, of course, a still lower carrying capacity. 


It will depend 


on the surface of the casing exposed to the air; for & temperature of 150'C. 
Mr. Atkinson allows about one square inch of total external surface per watt to 
dissipated. 


_ ELECTRICAL TRADES DIRECTORY.—1904. 77 
ELECTRICAL POWER TRANSMISSION IN WORKSHOPS. 


Ап interesting report on the relative advantages of electric and shafting 
driving in workshops was presented by a committee of the Master Mechanics’ 
Association at а convention at Saratoga. The report enters into details of the 
various advantages and disadvantages of methods of driving, and finishes up 
with the following vr Conclusions " :— | 

1. In à small shop, consisting of practically one building, having ап equipment of small toola 
for light work only, electric transmission will not be found a paying investment. In such а shop, 

„ап electric lighting dynamo will be a convenience, and may be utilised to run a few 
labour-saving electric tools, such as a cylinder-boring outfit, а turn-table motor, &с. 

2. In an extensive railway shop plant the installation of а central power station and electric 

transmission wil always be found advisable, as it will not only result in the most economical 
system in respect to operation, but will make possible far more important shop economies, namely, 
an increase in quantity and quality of output and а reduction in cost of handling the ваше. 
In the course of the report an interesting table is given, prepared from tests mad e 
of the power required to drive typical railway shop tools both for iron and wood 
working. The greater number of these figures are taken from tests at the Baldwin 
locomotive works and the Pennsylvania Railroad Co.’s works. It is also stated 
that, as a rough guide in laying down power plants in workshops, the horse- power 
of the generating station per man for railway shops averages about 0:4. The 
following is the table referred to :— 


| | | Horse-power required. 


Tool. | Nature of work. | Light Full | No. of 
| Empty; load. load. fad 
| Wheel centre! .................. |... 144 | 79 2 
70in. wheel lathe.................. 32in. wheel centres ... 147 | 58 2 
, 00in. wheel cen tte 15 |59 | 62 2 
Horizontal lathe........... ......... | ббїп. wheel centre? ............ ... | 43 | 71, 1 
double frame planer ...... Two frames? ..................... 11:0 .. {216 2 
Slotter, 18in. stroke ............... ` Frames? ........................... 23 50 |103) 1 
Slotter, 12in. stroke ............... ‚ Wrought iron, біп. thick 15 | 21 | 65| 1 
36in. F | P ч EEN 34 |42 | T4 | 1 
plan их e Ee 34 |... |113] 9 
| lin. drill, wrought iron ...... '0'97 | 194) 2:9 1 
Drill prees........................... fin drill, wrought iron ...... 097; 192 | 22 1 
| 2tin. drill, wrought iron 0:97 | 1-94| 2:85} 1 
Boiler-plate shears.................. in. plate steel 35 60 [190] 1 
Boiler-plate rolls. 5 in. by 106. біп. long, steel 45 [144 |198 | ... 
Jib crane, 10 ton, 10 R. . Lifting 10 tons .................. 12 |... 130 
Dur 6o JD ) | Lifting 7 tons..................... 12 | ... |110 
Jib crane, 6 ton, 8 H. . motor... | Lifting 6 tons q 12 |... 1116 
Travelling crane, 5-ton............ Lifting and carrying 4*ons... |119 |... 1193 
Гарбу лынын ыруына ЫЗ 34. 
EPT!!! ³˙·.mmAͤ ¼ | /// AA em 7:4 
Zoos. 8 am 140 
oy. EE 15:0 T 
6 рјапегв........................... Ms ... |200 
Shafting .............................. 4 milling machines ios ... (200 
2 lathes . | ... |300 
1 buff wheel ..................... 34:0 
Planer and siding machine ...... біп. oak flooring! ............... 80 32:0 
24in. planer......... — (€ 1210. yellow pine? ............... 2-5 110 
Moulding machine ! 63in. yellow pine carlin® ...... 5 8:5 
Daniel 30in. head planer ......... Oak tender end sill’ ............ 37 8:8 
J-apindle boring mill............... Oak, 2in. bitte .................. 0-5 .| 25 
Large tenoning machine ........ Oak end sills*..................... 3:0 70 
Circular rip saw, 28in. diameter | Oak, 9}in. by fin. cut 15 | ... |200 
Band saw blade, 1фїп. wide ... ` Oak, 12in. thiok............. ..... | Lë | 6:0 
GENEE Мелани а ОЬ: IM 
! Light cut. ? Heavy cut. ° Top only. T Cut yin. off top. 
3 уп, deep cut. * Top and sides planed. * Four sides. 3 32in. by біп. by 10in. cut. 
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ELECTRIC LIGHTING ON THE RAILWAYS OF THE 
UNITED KINGDOM. : 


The following particulars of Electric Lighting and Power Installations on 
the railways of the United Kingdom are extracted from the Paper read before the 
Institution of Electrical Engineers on November 21, 1901, by Mr. W. E. Langdon 
(President of the Institution for 1901-2), and are reproduced ed by permission :— 


2 $ No. of 
Е d = | inc. W H. P. No. of coaches lighted 
Railway. KE lampe applied to | by electricity 
8 A (16c.p) power purposes. and system employed. 
in use. 
Caledonian ........................... 480 6,014 90 27 (Stone's). 
| $ (Vickers-Maxim). 
Cheshire Lines . 216, 829 Nil 8 (Stone's). 
Glasgow and South-Western ...... 185 5,050 40 6 (Stone’s). 
Great Central ........................ 772 6,874 554 1 (Vickers- Maxim). 
Great Eastern 8 415 Nil 24 55 1 (by cells). 
Great Northern 931,10,733 1,245 88 (Radcliffe’s). 
Great Northern (Ireland) ......... 84 529. 750 | 251 (Stone's). 
Great South and Western (Ireland) 57] 15 Nil | 21 (Stone's). 
Great Nestern . 179 8, 777 Nil 100 (Stone's). 
Lancashire and Yorkshire ......... 500! 6,800; 1,460 | 6 coaches & 3 saloons (Stone's) 
LEAS ON ! 310| 1,309 Nil ' 908 (Stone's). 
d | · 260 (Stroudleyand Houghton's). 
London and North-Western ...... 425 1290 3,300 830 (Stone’s). 
London and South Western .... Gem 20 481 (Stone's) 
41 (Vickers- Maxim). 
1965 15,286! 1,475 installed 19 (Stone's). 
LE WEE | 11 (Vickers-Maxim). 
416 est. new work j | 925 (Stone's). 
Midland Great Western (Ireland) | 10, 300 50 д vehicles (8 Stone's). 
North British | ............ ........... 675, 5,532 90 7 (Stone's). 
North-Eastern ........................ 841, 8,847 5,194 2 (system not stated). 
North Staffordshire : 29 139 (Stone’s). 
South-Eastern and Chatham ...... 325 2.556 122 ! 1,220 (Stones), 
То{ай]а..................... 8296 92,706 13,365 4.858 


Farther technical particulars of the plant installed and other information will 
be found in The Electrician for November 29, 1901, р. 215. 
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у W. E. Langdon. 10s 
BAILWAY ENGINEERIN By J. W. Haldane. 
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MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY: 


Ву E. Tremlett Carter, C.E., M. I. E. E., M.Soc.Ing.Civ., F. P. S., F.R.A.S. 600 pages, 200 
illustrations and over 80 Tables of Engineering Data. 12s. 64. ‘post free ; abroad, 13s. 


ELECTRIC MOTIVE POWER. By Albion T. Snell, A.M. Inst. C. E. New 
Edition. Over 400 pages, nearly 250 Illustrations. 8 vo. 10s. 64., post free; abroad, 118. 
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T. Crosby and Louis Bell, Ph.D. Third Edition. Puy Illustrated. 118. 
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STANDARD FLANGES. 


We have in previous issues of this HANDBOOK given а table of the standard 
flanges in use in the United States. Following is a series of tables relating to 
standard flanges adopted in many countries. These tables are extracted from a 
Paper read by Mr. R. E. Atkinson before the Institution of Mechanical Engineers 
in April, 1902. Мг. Atkinson stated that communications had been addressed to 
upwards of 200 British and foreign firms manufacturing valves and other kinds of 
flanged fittings, and about 120 had replied sending tables of standards used by 
them, and expressing a desire that a universal standard should be adopted. In no 
two cases did the tables sent agree in every particular, their being just sufficient 
variation to prevent the requisite interchangeability. It may be added that Mr. 
Atkinson makes certain recommendations on the subject (see The Electrician, Sept. 5, 
1902.) "These suggestions are embodied in a series of tables :— 


Table I.—U.S. Standard Flanges for Steam Pressures up іо 1000. 


| | | Size of | Size of Flange, Width 
Diam. | Diam. | Diam. | x, of | bolta | bolta. (іспен : 
of of of bolt Ve Pressure ' Pressure | at hub f S 
pipe. | flange. | circle, | under ЗОЪ.апа for iron Ps 
| 801. over. | pipe. xd 
in. in. in. in | in. in. in. 
2 € 43 4 x2 EK 1 2 
22 7 | 5b | 4 ха} 12124 H 24 
5 74 6 4 4x 24 5 * 21 11 24 
33 84 7 4 4x2 § x 24 1 21 
4 9 7 4 8x2 3х2] | 1 25 
43 7 8 §x3 4х3 | 18 28 
5 10 83 8 EE 8x3 | 14 24 
6 11 94 8 8x3 PER là 21 
7 124 103 8 Bx 1x34 11 23 
8 134 11$ 8 Bx34 2x34 1j 2% 
9 15 133 12 Bx # x 34 1$ 5 
10 16 14} 12 $ x 58 EK" 2 5 
12 19 17 12 a x 38 xà 2 3h 
14 21 18$ 12 Z * 44 1 x4} | 2 54 
15 221 20 16 F x 4} 1 x 2 38 
16 251 21} 16 5х 4} 1 x 4 21 Ai 
18 25 225 16 1 x4j 11х43 Se 34 
20 271 20 1 х5 | 14 * 5 32 
Table IL U. S. Standard Flanges for Steam Pressures, 1011. to 250. 
Diam. of Diameter of Thickness of Diameter of No. of Size ot 
pipe. flange. bolt circle. bolts. bolta. 
in. in. in in. 
2 i 5 4 Ё 
24 1 4 а 
5 15 68 8 å 
5% LA 74 8 § 
4 1i 74 8 2 
43 1% 84 8 3 
5 18 94 1 
6 117 108 12 } 
7 là 11: 12 
8 18 15 12 d 
: а | el | 
1 
12 2 121 16 Е 
14 2% 20 20 H 
15 276 21 20 1 
16 24 224 20 1 
18 2¢ 24 1 
20 24 24 1$ 
22 28 283 28 1% 
24 23 314 28 1 


ELECTRICAL TRADES’ DIRECTORY.—1904. 81 


Table III.—German Standard Flanges for Steam Pressures up to 1182, 
(8 atmospheres). 


Inside diam. | Diam. of Diam. of bolt | Circular pitch 
of pipe. flange. circle. of bolte. bolta, bolts. 
PROS GONE: НЫ — чн F 
mm. in. mm in mm. in mm in. in. 
40 lf 140 110 4 87 356 4 A 
50 14 160 бүз 125 415 98 34 4 8 
60 28 175 6i 135 Б; | 106 4-2; 4 6 
70 28 185 Түз 145 1 | 114 4} 4 Ё 
80 34 200 75 160 6,4 | 125 ays 4 Г 
90 35: | 215 170 644 | 131 Буу 4 E 
100 5H 230 915 180 7h 140 5} 4 i 
125 418 260 1 210 8} 165 би 4 
150 514 290 1157 240 9% | 125 414 6 7 
175 6 520 121% 270 108 141 51% 6 $ 
200 7 550 133 300 1148 | 157 63 6 2 
225 8 370 320 1211 | 166 63, 6 3 
250 | 98 400 1 350 15$ 136 544 8 $ 
215 10H 425 163 375 "| 143 147 515 8 7 
300 114} 450 171 400 153 157 62 8 $ 
325 1211 490 192, 435 174 156 Di | 10 H 
350 | ER 520 465 18,5, | 146 54 | 10 i 
375 1 Б50 2111 495 194 155 64 10 i 
400 | 1 575 B 520 он 166 10 i 
425 163 600 236 545 21%, | 144 511 12 1 
450 173 630 d 570 150 5i 12 i 
475 188 655 600 258 | 157 65, | 12 H 
500 1941 | 680 263 625 248 165 6, 12 4 
550 2144 740 29} 675 268 152 6 14 1 
600 238 790 31h 725 28.9 | 141 5 | 16 1 
650 2511 840 38815 77b 303 134 Ba | 18 | 1 
700 27%, | 900 830 3244 | 144. 64} | 18 1 
750; 294 950 3743 880 345 | 138 5% | 20 1 


Table IV.—German Standard Flanges for Steam Pressures, 118ʃb. to 2944. 
(8 to 20 atmospheres). 


Inside diam. Diam. of Diam. of bolt. Circular pitch No. of | Size of 
of pipe. flange. circle. | of bolts. bolts. ` bolts. 

mm. in mm. in. mm. in. ' mm. in. in. 
30 lá 125 4 95 8j 50 133 6 4 
40 Hy 140 54 110 44 57 2 6 $ 
50 14} 160 бук 125 43$ 65 23} 6 8 
60 28 175 6 155 5 70 245 6 8 
70 23 185 rr 145 5 76 5 6 | à 
80 3392 200 75 160 61% 84 5% | 6 ' 3 
90 311 220 8H 180 75 95 5% 6 ! à 
100 8H 240 905 190 74 100 314 6 8 
125 aun 270 108 220 * 85 38 8 

150 БН 500 пн 250 98 3g 8 i 
175 6 550 159, 11 87 biy 10 4 
200 7 560 148 310 1 81 JA 12 8 
225 8: 890 158 1 88 34 12 1 
250 9% 420 162, 370 47 | 96 5н 12 1 
275 1044 450 173 400 1 88 34 14 1 
300 llis 430 1814 430 1644 84 5, 16 1 
525 1233 520 2014 465 18; | 89 55 16 1i 
550 13H 550 2111 495 198 96 56 16 14 
375 1444 | 580 211 525 208 | 92 з | 18 13 
400 154 605 2314 550 2144 | 86 343 20 là 
In German 


practice the pressures are “absolute,” the British and American are gauge 
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PRESSURE-CURRENT CURVES ^" 
FOR IRON WIRE AT CRITI. 
CAL POINT. M 

— € 


In Mr. James Swinburne's Pre- 55 
sidential Address to the Institution 
of Electrical Engineers, delivered 
early in December, 1902, the fol- 
lowing curve was included, showing 
Ше pressure current for iron wire 
at critical points. Mr. Swinburne 
was dealing with the question of 
а suitable metal to substitute for 
carbon in the manufacture of incan- 
descent electric lamps. The curves 
are due to Mr. M. Solomon, who has 
made exhaustive experiments on 
the subject. It will be seen that a 
small resistance allows a lamp to 
be run nearly at its maximum safe 
efficiency in spite of pressure varia- 
tions, while a larger resistance will 
enable lamps to be run off tramway 
and other varying pressure circuits 
with good over-all efficiency. 


= 


H 
e 


Potential Difference in Volts. 


АУ 
А 


0 0-25 05 0775 1:0 1°25 1:5 
Current in Amperes. 
I.— Resistance regulating at 0725 amperes. 


„ „э ээ 33 ,* 
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WATER POWER IN IRELAND. 

In the course of & Paper read before the Dublin Section of the Institution 
of Electrical Engineers on February 13 by Mr. W. Tatlow, M.A., the following 
particulars relating to water catchments in Ireland available for power uses were 
given. The chief source of the information is Sir Robert Kane's book :— 

River. Area of Catchment. : Area of Catchment. 


Total sq. m. River. Total вд. m. 
The Shannon . : The Slane ds ỹ 815 
Do. , above Killaloe...... 5,600 The . ване EEN 755 
The Barrow, Nore and Suir ... 3,400 The Blackwater (Armagh) па ње 626 
The Erne .............. DOCET 1,580 Litlev, Dodder and Tolka ............ 570 
The РО Фен оон 1,470 f ue eae ed SC IE 277 
The rid нон 1,370 Dallysadare River 250 
The Blackwater...................-. 1,220 Ballinderry do—— . 166 
VCC 1,050 Upper Bann do. sæ ......... .......... 154 
Blackwater and Boyne............ 1,080 
Levels and Áreas of Principal Lakes in Ireland and the Rivers through which they Discharge. 
River. | Lake. Level, d T River. Lake. Level. Aen 
Allen . 146 | 8900 | со | Markand Carra 51 | 26,260 
Shannon. | Кее............... 129: 26.408. | «OB EP renes |l Lake Corrib... 14 | 50,700 
Derg: 2: 108 | 350,000 | Owel ............ ‚ 929 | 2,527 
Lough Gowna | 214 | 3,051 , Tributaries | Ennell ......... " 274 | 5,600 
Do. Oughter | 160 5,076 of the | Sheelin ......... | 209 4,530 
Erne. Erne (Сррег)... | 151 8,759 | Shannon Derravaragh ... | 209 2,974 
Do. (Lower)... | 150 | 27,645 U Iron . . 204479 
Lower Bann Neagh ......... 46 | 96,000 Blackwater Кашог ......... 271 1,842 
N Con and Cullin | 40 | 14,000 | 
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VIRTUAL RESISTANCE, Se, OF CONDUCTORS WITH 
ALTERNATE CURRENTS.—(Mon»pzvy.)* 


The following Table shows the limits of diameter of solid or stranded conductors at 
which the virtual resistance effect becomes objectionable. 16 gives also the current that 
may be carried by the safe diameters, and the corresponding watts at 2,000 and 100 volts. 


Area of Increase С t | 
cross-section. pon at 450 Watts at 581057 | ео per 
———————— ordinary amperes | 2,000 volts. at ie second 
Sq. mm. | Sq. in. | resistance. per sq. in. Me 
78:54 | 0-12 | { Less | 55:0 | 110,000 | 5,500 | 
0:5907 | 1767 | 0-274 "à p.c. | 1330 | 266,000 | 13,300 
0-7874 | 314-16 | 0:487 8 p. o. 220'0 | 444,000 | 22,000 80 
490-8 | 0760| 173 p.c M Е s 
1,256 | 1:95 p.c 
7,854 |12:17 3:8 times M M SEN | 
785,400 | 1,217 | 35 times e Se Ge 
63:62 | 0-098 * 450 | 90,000 | 4,500 | 
1413 | 0-218 p. o. 98:5 | 197,000 9,850 | 100 
2544 | 0394| 8 p.c 1780 | 356,000 | 17, | 
394-0 0:611 174 p.c. за ix id 
472 | 0-071 „ 320 | 64,000 | 3,200 
106-0 | 0-164 p.c. 74:0 | 148,000 | 7,400 |У 133 
1890 0292 8 рс 131-4 | 263,000 | 13,140 
294-0 | 0-456| 171 p.c = | > 


Data for copper conductors working with 2,000 volts pressure at the primary terminals 
of the transformers. 


The following particulars refer to conductors for primary circuits working at 2,000 
volts, and show the sizes for various numbers of lamps giving a loss of 1 per cent. per 
mile run. 

Transformers taken at 95 per cent. efficiency. 


To allow 1 per cent. 1088 of pressure per mile of conductor, the primary current density 
should be 450 amperes per square inch. This density also gives 1°15 per cent. loss per 
100 yards, for 100 volt circuits. 


PRIMARY CONDUCTORS FOR ANY GIVEN NuMBER оғ 60-Watr Lamps ON SECONDARY. 


Sectional area, in косае inches = number of lamps x 0:00007. 
Weight per mile in Ibs. = 45, „ x144. 
Resistance per mile, in ohms = 630 + number of lamps. 
The following conductors comply with the above rule, and none of them is affected by 
the virtual resistance effect :— 


Ead of B.W.G. No. Diameter. Sectional area. * Per | кена E 
| Inch. Square inch. | Ibs. | Ohms. 
100 13 | 0:098 0007088 144 6:3658 
200 10 0:134 0014102 | 286 3:1890 
300 8 0:165 0:02138 433 2:1102 
400 63 0:191 0:02865 | 57 | 1:0747 
1,000 1 3:300 0:07065 


1,433 | 0 6401 


From “ Alternate-Current Working," Jour. I. E. E., 1889. 


91 1992-0 095 
98 4958.0 005 
$ 1622-0 081 
9 8118.0 091 
9 28610 OFT 
1 8521.0 От 
9.8 8591.0 001 
6 9551.0 06 
9.6 PEELO 08 
: 01 0551.0 OL 
= Il 1011-0 09 
8 9.81 9160.0 09 
S el 6060-0 95 
S 9-81 0580.0 ОР 
сє 9.51 6940-0 се 
S 91 7690 0 0€ 
= 91 5190.0 95 
= LI 6560.0 03 
E 61 2050.0 cI 
à 12 5990.0 От 
| 95 0120 0 9 
© 92 1810-0 у 
8 85 6710-0 с 
ТЕ 9110.0 Z 
9€ 6100-0 I 
'D'ALS "воцзај 
xoiddy a0 e ¹ *se1adury 
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FUSE CONSTANTS AND SPARKING DISTANCES. 


->— 


If for any set of terminals the fusing current for a fuse-wire of given length, 
diameter, and material, be known, the current necessary to fuse a wire of any other 
length or diameter, but of the same material, and clamped between the same 
terminals, may be found as the product of two constants. One of these depends 
on the material and the size of the terminals, and the other on the length and 
diameter of the wire. The first of these is given below, for six metals. 


Constants for various metals for Terminals of medium size :— 


Copper os Gm 0:47 Iron e 5 T 0.15 
Platinum ... dë Kos 0:24 Tin o idi Ves 0.08 
Platinoid ... T Ei 0:22 Lead "- m 85 0.06 


The second constant may be found from the following diagram. The ordinates 
give the length of fuse in inches, and the abscisse give the number of the fuse- 
wire in Standard Wire Gauge. The diagram has been re-arranged from one 
devised by Mr. С. P. Feldmann. . 


L = 50 100 200 300 400 500 600 700 


Length of Fuse in laches. 


— = | eee — e 


30 26 24 22 20 19 18 17 16 15 14 13 12 
Diameter of Fuse Wire in S.W,0 


In connection with fuses, the following curves of sparking distance in air will 
be found usefu'. [hey are based upon Мг. A. Siemens’ experiments, the distance 
being given in decimals of an inch. 

SPARKING DISTANCE IN AIR. 


1 ,000 7 


12,000 


VOLTS 
E 
о 
8 


005 01 O15 0:2 025 03 035 04 46 


Beadings:—*, between two Discs; o Hemisphere and Disc; x, Point and Disc; in decimals 
of an inch. 
E-D 8* 
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Number of Wire 
Gauge. 


COPPER WIRE GAUGES. 


DIAMETERS IN DECIMALS OF AN INCH. 


Brown and Sharpe.| National Electric 


Standard. Birmingham. (American) Light Association 
464 — — — 
432 — — — 
4 454 46 — 
372 425 40964 — 
348 380 3648 — 
324 340 32495 mE 
3 3 2893 0039 
276 284 25763 0079 
252 259 22942 0118 
232 238 20431 0157 
212 22 18194 0197 
192 203 16202 0236 
176 18 14428 0276 
16 165 12849 0315 
144 148 11443 0354 
128 134 10189 0394 
116 12 09074 0433 
104 109 08081 0472 
092 095 07196 0512 
08 083 06408 0551 
072 072 "05706 0591 
064 065 05082 0630 
056 058 04525 0669 
048 049 0403 0709 
04 042 03589 0748 
036 035 03196 0787 
032 032 02846 0827 
028 028 02534 0866 
024 025 02257 0906 
022 022 0201 0945 
02 02 0179 0984 
018 018 01594 1024 
0164 016 701419 ° 1063 
0148 014 01264 1102 
0136 013 01125 1142 
0124 012 01002 1181 
0116 010 00893 1220 
0108 009 00795 1260 
01 008 00708 1299 
0092 007 0063 1339 
0084 005 00561 1378 
0076 004 005 1417 
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Ф 


GENERAL TABLE OF REFERENCE FOR STRANDED CABLES. 


By Permission of the INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH WORKS COMPANY. 
LIMITED. 


— —. — 


PARTICULARS OF CONDUCTORS. 


| — — |] ee, 


Square Square 
Inches. m;m. Ibs. 


che&| шли. Inches. m/m. 


8 RES 
} së EQUIVALENT TO SOLID WIRES. онок A FIRE AT 
32 За 
~ 9 Per Per Per 
E Of each Of the : Per 
d ii Diameter. Area. Statute | Kilo- Statute 
4525 Single Wire Strand. Mile. | metre. | Mlle. Ellometre. 
ES GE 
z [AZ 
c 


Kilogrs. Ohms. Ohms. 


3| 25 86300009 0:585 46-79  |29:07 
3,23 1-06 | -00141 0:893 32:50 120-19 
$. 22 1:24 |-0019| 1:216 93:87 [14:83 
1\25 1:35 | 0022] 1:493 20:01 112-43 
7 23 1:62 | -0032| 2:075 13:89 8'630 
1129 1:90 |-0044| 2:849 5110-20 | 6:337 
121] 2:03 |-0050| | 3:242 8:893 | 5:525 
72] — |-0056 M c =. 
120} 9:93 [0061] 3:923 71:349 | 4:561 
7 20 2:43 |-0072| 4-65 6175 | 3:835 
1.19 2-71 |:0089| 5:77 5:002 | 3:108 
1118 3:25 |-0128| 8:30 3473 | 2:158 
НИ 3:78 |-0174| 11:28 9:552 | 1:585 
Ee 4-34 |-0229| 14:73 1'953 | 1:213 
M 4:87 |-0289 | 18:66 1:543 | ‘9589 
7 14 5:41 |'0356 | 22:98 1:253 | 7785 
г 13 — 100465 — = = 
19 21 — 10153 — == 
19 20 2˙261 1:404 


4:03 | :0198 | 12:74 
4:47 |:0243| 15:72 
5:35 0349 22°66 
6:27 |:0479| 30:91 
7:16 |'0624 | 40:25 
8:05 [0789 50:96 
8:94 |:0973,| 62°77 
107 |:1282| 83:20 
11:6 |'1647 |! 106:3 
10:0 1219 786 
11:2 |:1541| 99:58 
12:5 |':1909|122:9 


1:831 | 1:137 

1:271 7897 
9300 5790 
7154 4445 
56520 3512 
4579 2845 
2151 
1683 
36611 2274 
2892 1797 
2343] 1456 


~ C2 
о с 
«> Lë 


2 
3: 
2 
3 
A 
5 


< Обо ©» ‹ 
м 
-J 
-1 
Lë 
= 
м4 
© 
8 
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TABLE giving the Relation between the Resistance and 
together with the Amount of Current which 


SINGLE WIRE. 


81 = (a).—Resist. in ohms, | (5). —Weight in Ibs, 
Е | 8| Ага. | Рег 100 
m A Per mile. yards. 

1-00 |7854 05737 904-78 

75 [44178 10208 508-93 

707 |'39258 11492 452°16 

"500 |:19635 2300 226:10 

354 |'09842 45848 113:37 
O 34009079 49709 104-6 
1 | :300 07068 64011 81'42 134 |:4947 0914 [-00519 
2 | 284 06331 7124 73:00 120 4433 1017 |:00578 
3 259 05263 8566 68:68 | 100 13687 122300695 
4 23804448 1:0144 51:61 85 3113 1447 |'00820 
5 | '220 |'03801 1'1862 43:78 72 2660 :1694 |:00962 
53] :211 03496 1:2906 40:27 66 1843 
6 20303236 1:3969 37:27 61 |-2265 177501134 
61| 191 |-02865 | 1:4318 32:68 | 54 
7 | -180 |-02544 | 1-7705 29:3 48 |-1781 | '2529 |-01437 
73] 172 02324 1:9412 26:75 44 
8 | 165 102138 2:1102 24:62 40 1496 :8014 |:017192 
84| 15601911 2:3601 22:00 36 ` 
9 14801720 2:6258 19:81 32 12042 °3751 |'02131 
ӘҢ 141 | 015614 | 2:8898 17:98 29 
10 | 134 014102 | 3:1890 16:25 26 [:09871 | 4555 02588 
103] 127 012667 | 3:5622 14:56 | 24 
11 | 120011309 | 3:9898 13:00 21 1.07916 | '5675 |'0324 
114 114010207 | 44210 | 11-75 | 19 
12 į 109 009331 | 4:8364 10:74 17 |'06531 | '6909 |0392 
124] 102 |-008091 | 5:5246 9:31 | 15 
13 | '095 007088 | 6:3658 8:16 13 [:04961 | :9094 05167 
(ED '089 |-006221 | 7:2512 7°16 1] 
14 | (083 |:005410 | 8:3406 6°23 10 103787 |1'1915 |-0677 
143 077 |-004656 | 96905 23 536 | 8 
15 | '072 |'004071 |11'0844 у 4'68 7 |:02849 |1:5832 |0899 
154| -068 -003631 [12-4256 4-18 7 
16 | '065 |'0033183 |13°6994 : 3-82 6 102322 |1:9570 |:1104 
17 | 058002642 117:0912 : 3:04 5 [:01849 12:4430 |:1387 
18 | 049 |-001885 |23:932 9:07 3 |-01420 [3419 |1942 
19 | '042 |-0013854 |32:563 1:8502 28:16 1:60 2 1.00969 |4:651 |9644 
20 0350009621 |46:904 2:665 19:50 1:108 1 |'006734.6:709 |'3807 
21 | -032 |-0008042 3:188 925 | 1 |-005628 4554 
до | -028 |-0006157 4:164 709 1 |-004305 5949 
23 | 0250004908 5:224 565 003436 732 
24 | 0220003801 6:745 437 
25 | '020 0003141 8:162 361 
26 | '018 3002544 10:061 292 
27 016 (000201 12-750 231 
28 | 014 0401539 16:65 177 
29 | -013 [06313927 19-32 152 
30 | :012 |-0001130 22:67 127 

| Д . 
(а) 95 per cent. conductivity В = s (8) 1 cubic ince 
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Weight of Electric Lighting Leads of various diameters, 
can be safely carried thereby, and other Data, 


nin NINETEEN STRANDS. E 

d . ist. in Wei м. 

Weight in Ibe. FH = Resist. in ohms, eight in Iba. HL 

Per 100 $ 

Per mils, <4 E Per mile. 43 a 
10031 | 667-94 946 | 1:34292 03361 2553 
8988 | 51100 | 843 | 1'20359' 03748 2289 
8456 | 424-76 701 1001053 04505 1904 
6356 | 361:27 595 845272 05332 1614 
5390 | 306-46 506 722247 06230 1375 
4593 | 260-89 | 430 | 61493 07339 1169 

205 

$605 | 2051 338 48336 09328 919 
$031 | 172-34 284 406258 11086 773 
3436 | 138-67 228 :826857 13816 621 
2003 | 113-75 188 26793 16772 510 
1596 91:00 150 :214871 :20996 409 
1323 75:18 124 177289 25448 337 
1008 57:12 94 134672 33492 259 
i 43:61 72 :102790 43824 195 
576 32°76 54 077349 58256 147 
410 26°74 44 063047 71560 119 
374 21:30 35 050198 89936 96 
255 14:50 24 035828 | 1:2594 66 
197 11:19 20 026322 | 177144 49 
136 7°75 12 018279 | 2°4685 84 
6°48 10 015279. | 2:9534 28 

4°96 8 011698 | 3:8576 23 

3:96 6 009325 | 4:8400 17 


d opper = 0:22 Ib. (0 O = T х 8:05. 
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1904.—“ THE ELECTRICIAN" 


SPECIFIC RESISTANCE TABLE. 


Metals, Alloys, Electrolytes, Insulators. 
(Compiled from various sources.) 
METALS AND ALLOYS. - 


compared | resistance in Tem ture coef- 
MzrAL OR ALLOY. with copper] C.G.S. units ger UO 
( approx.) at 0°C. 


Aluminium d pe 2 | 
Antimony (pressed) 
Bismuth (pressed) . . 83 | 132,650 0:0054 
Cadmium......... € — MM 61 6800 | | 4 
(retort) . . . . . .. 42,000 | 67 x 105 2 
Carbon 4 (are light. Carr?)......... 4,400 | 7x106 = 0:0005 
glow lamp. Edisen-Swan)| 2,500 | 4x109 – 0:00054 
/// | d 1,580 0:00388 
Соррег | (bard) 8 1 |] 1616 0-00388 
Cu 4 parte ......... 
German silver | №2 X 131 | 21,170 0:00044 
n-l- uas 
(purest soft) .................. | d 1,952 0:00336 
Gold d (hard-drawn) мушу... 14 |} 2118 000365 
Ren TN 6 9,611 0:0048 
Lead (pressed) i . 12} | 19,850 000387 
. (chem. prepared 5590 x 106 ) 
Lead peroxide | (electrolytically ,, | n 10 { 6780 x 106 MENS 
Mercury (liquid) 59 94,070 0-00072 
0*4010°С. = + 0:000025 
Cu 84 per cent 1 = + 0:00001 4 
„) 8 20°to30°C. = + 0.000003 
Manganin | Mn 7 n | 26 42,000 30°to40°C. = 0 
и 40° to 50°С. = — 0:00000 3 
50" to 60°C. = – 0:000006 
Manganese copper | va 0 por cang | 63 | 100,600 0:00004 
Nickel (pure 73 | 12,290 0:0048 
Platinum (pure annealed) )) b 8,222 .  0:0032 
. ., f German silver + 1 or 
Platinoid d EE | 271 | 43,600 0-00025 
Piatinum iridium { T* дуре СОПЫ 184 | 29,375 0-00089 
97 
e • Pt == 33 99 9 0001 
Platinum silver | Ag-66 > | 163 | 26,820 0 8 
Phosphor bronze (commercial) ...... GT 8,479 0:00064 
(annealed) .................. 1,521 0:00377 
Silver | (hard-drawn) ............... | m | 1,652 -----. 
Ti ur), | 6 9,565 0:004 
= { (pressed) e 81 | 13,360 0*0036 
Zinc (pressed)... . ...... g . — 1232 5,690 0:0036 


* John Shields. Chem. News “No alteration observed on heating up to 115°С ” 
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ELECTROLYTES. 


—— — = = ——MM 


Specific Resistance at the 


average temperature of w 
Electrolyte. 15° to 20°C. in C. C. S. units per 
cubic centimetre. 


Water (ordinary distilled) ................... ТРИ 72.000 х 108 

bichromate of Potash (saturated solution).................. 70,000 x 106 

» (diluted with 10 p. с. sulphuric acid) 7,000 x 106 

Bichromate of Soda (saturated solution) .................. 22,000 x 106 

" is (diluted with 50 p. c. sulphuric acid) 8,500 x 106 

Chromic Acid (44 per cent. acid + 56 per cent. water)... 4,800 x 106 
$ (44 „ acid + 56 p. c. sulphuric acid) 5,800 x 106 ; 

Common Salt (saturated solution) ........................... 5,000 x 108 

ie). ( И 1,400 х 108 

Sal-ammoniac (А 107). eee tre ege RRE Ne eaves 2,500 x 105 

Sulphuric Acid (10 per cent. acid: О oeste oves nice | 1,850 х 106 

и „ (25 „ | асалЛ117).................. 1,000 x 108 

(75 г. ei ТРА 4,250 х 106 

Sulphate of Copper (saturated solution)..................... 25,000 x 106 

(diluted with 25 p. c. sulphuric acid) 19,500 x 106 

Sulphate of Zine (saturated solution) 21,000 x 106 


Norz.— The Specific Resistance of Electrolytes falls rapidly as the temperature rises, The 
tem perature coefficients range from 0'5% to 2% per degree centigrade, 


INSULATORS. 
Specific Resistance 
Insulator. ain Pree unita E compared | Temperature 
quadrant), witb Mica, 
JJ 0:084 1 20°С. 
Сомроџкрв— 

Callender (Electric Light e Е 0:45 5} 15°С. 
Fowler-Waring(  ,, )s 1:33 86 15°С. 
Hooper (Submarine Cable)... €— 15:00 178 24°С. 
Siemens (Fibre) ..................... 11:90 141 15"C. 
Bones 28:00 333 46"0. 
Glass (ordinary) ........................ 0:09 1 20°С. 
(шш) F 20:00 238 20°С. 
Gutta- Percha 0:45 5} 24°С. 
India-Rubber (Untreated) . 10:90 130 24°С. 
e „ (Siemens' Special) 16˙20 200 15˙0. 
js „  (Vulcanised) ............ 1:50 18 15*C. 
„ (Ozokerited ............ 6-60 77 15°C. 

Paper (Ordinary сына 3x 10-6 — — 

„> (Сагабоагд)...................... 5х 10-6 — — 

„ (Parchment) ................... ‚| 80x 10-8 — — 
e 34:00 405 46°C, 
Sie lane scares ил Ve Se Eden ere 9:00 107 28°С. 

а 


Notrs,— i.) The Specific Resistance of Insulators decreases as the temperature rises. 
(3i) 1 Реже Unit 10 С. G. S. units = 10 ohms per cub. сто. = 10? megohms per cub. cm. 
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RESISTANCES AND CONDUCTIVITIES OF METALS AND 
ALLOYS, AT O'C. 


(Specially Prepared for " The Electrician " Electrical Trades' Directory & Handbook) 


Volume Specific Resistances at O° Cent. 


Manganese Steel !5*jam—————————————s—————!m———9) © © 0000900900000 
67148 C.G.8. 


ET EE d ß СН Ia S и T 


lg а 


N TM mes “G-. ut ß W 
Platinum ——— ——— —— — — УЕ liget а Keen RS — 


Iron 0050000000009 А 


Silver ам ыы 


Volume Specific Conductivities. 


The length of the lines in this table is based upon the determinations of 
volume specific resistances by Profs. Dewar and Fleming. ‘Volume specific 
resistance ” is defined as the resistance between opposite faces of a centimetre cube 
of the material in C.G.S. units. These values are marked under the lines; the 
value for manganese steel being 67148, and for silver 1468. If these numbers are 
divided by 100,000 the quotient is the resistance in ойтз of а wire of the material 
one metre long and one square millimetre in section. The lengths of the resistance 
lines of these two metals in the diagram are 67:1 millimetres and 1:5 millimetres 
respectively. The lengths of the lines representing “volume specific conductivities ” 
are the reciprocals of the corresponding resistances. Wires of different metals, all 
of the same diameter, and of lengths equal to or multiples of the lengths of these 
conductivity lines, will all be of thé same resistance. With wires of different 
metals, all of the same length and of the same resistance, the sectional areas must 
be proportional to the lenzth of the resistance lines. 
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THE IMPERIAL OHM, AMPERE, AND VOLT. 


Ge ees 


In the London Gazelle of the 24th August, 1894, appeared the following order 
in Council relating to the Imperial Ohm, Ampere, and Volt :— 

Whereas by The Weights and Measures Act, 1889," it is among other things 
enacted that the Board of Trade shall from time to time cause such new denominations 
of standards for the measurement of electricity as appear to them to be required for use 
in trade to be made and duly verified. | 

And whereas it has been made to appear to the Board of Trade that new denomina 
tions of standards are required for use in trade, based upon the following units of elec- 
trical measurement, viz. :— | 

1. The Ohm, which has the value 10? in terms of the centimetre and the second 
of time and is represented by the resistance offered to an unvarying electric current 
by a column of mercury at the temperature of melting ісе, 14:4521 grammes in mass, of а 
constant croes sectional area, and of a length of 106'3 centimetres. 

2. The Ampere, which has the value de in terms of the centimetre, the gramme and 
the second of time, and which is represented by the unvarying electric current which, 
when passed through а solution of nitrate of silver in water in accordance with the speci- 
cation appended hereto and marked A, deposits silver at the rate of 0:001118 of a 
gramme per second. 

3. The Volt, which has the value 108 in terms of the centimetre, the gramme and the 
second of time, being the electrical pressure that, if steadily applied to a conductor whose 
resistance is one ohm, will produce a current of one ampere, and which is represented by 
0:6974 (1292) of the electrical pressure at a temperature of 15°C. between the poles of 
the voltaic cell known as Clark’s cell, set up in accordance with the specification 
appended hereto, and marked B. 

And whereas they have caused the said new denominations of standards to be made 
and duly verified. 

Now, therefore, Her Majesty, by virtue of the power vested in Her by the said Act, 
by and with the advice of Her Privy Council, is pleased to-approve the several denomina- 
tions of standards set forth in the schedule hereto as new denominations of standards for 
electrical measurement. C. І. PEEL 


— —— —— — — 


SCHEDULE. 


I. Standard of Electrical Resistance. 

А standard of electrical resistance denominated. one ohm, being the resistance 
between the copper terminals of the instrument marked ‘‘ Board of Trade Ohm Standard 
Verified 1894 to the passage of an unvarying electrical current when the coil of insu- 
Мей wire forming part of the aforesaid instrument and connected to the aforesaid 
terminals is in all parts at a temperature of 15°4C. 

II. Standard of Electrical Current. 

A standard of electrical current denominated one ampere, being the current which is 
passing in and through the coils of wire forming part of the instrument marked Board 
of Trade Ampere Standard Verified 1894" when on reversing the current in the fixed 
coils the change in the forces acting upon the suspended coil in its sighted position is 
exactly balanced by the force exerted by gravity in Westminster upon the iridio-platinum 
veight marked A and forming part of the said instrument. 

III.—Standards of Electrical Pressure. 

A standard of electrical pressure denominated one volt, being one-hundredth part of 
the pressure which, when applied between the terminals forming part of the instrument 
marked ‘* Board of Trade Volt Standard Verified 1894," causes that rotation of the 
suspended portion of the instrument which is exactly measured by the coincidence of the 
ughting wire with the image of the fiducial mark A before and after application of the 
pressure and with that of the fiducial mark B during the application of the pressure, 
these images being produced by the suspended mirror and observed by means of the 
tyepiece. 

In the use of the above standards the limits of accuracy attainable are as follows :— 

For the ohm, within one-hundredth part of 1 per cent. 

For the ampere, within one-tenth part of 1 per cent. 

For the volt, within one-tenth part of 1 per cent. 

The coils and. instruments referred to in this schedule are deposited at the Board of 
Trade Standardising Laboratory, 8, Richmond-terrace, Whitehall, London. 
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Specifications referred to in the foregoing Order in Council :— 


SPECIFICATION A. 


In the following specification the term silver voltameter means the arrangement of 
apparatus by means of which an electric current is passed through a solution of nitrate of 
silver in water. The silver voltameter measures the total electrical quantity which has 
passed during the time of the experiment, and by noting this time, the time average of 
the current, or, if the current has been kept constant, the current itself can be deduced. 

In employing the silver voltameter to measure currents of about one ampere the 
following arrangements should be adopted. The cathode on which the silver is to be 
deposited should take the form of a platinum bowl not less than 10cm. in diameter, and 
from 4cm. то бет. in depth. 

The auode should be a plate of pure silver some 30 sq. cm. in area and 2mm. or 
3mm. in thickness. 

This is suppo ted horizontally in the liquid near the top of the solution by a platinum 
wire passed through holes in the plate at opposite corners. To prevent the ышта! 
silver which ix formed on the anode from falling on to the cathode, the anode should be 
wrapped round with pure filter paper, secured at the back with sealing wax. 

The liquid should consist of а neutral solution of pure silver nitrate, containing 
about 15 parts by weight of the nitrate to 85 parts of water. 

The resistance of the voltameter changes somewhat as the current passes. To 
prevent these changes having too great an effect on the current, some resistance besides 
that of the voltameter should be inserted in the circuit. The total metallic resistance of 
the circuit should not be less than 10 ohms. 


Method of making а Measurement. 

The platinum bow] is washed with nitric acid and distilled water, dried by heat and 
then left. to cool in a desiccator. When thoroughly dry it is weighed carefully. 

It is nearly filled with the solution, and connected to the rest of the circuit by being 
placed on a сеп copper support to which а binding screw is attached. This copper 
support must he insulated. 

The anode 13 then immersed in the solution во as to be well covered by it and supported 
in that perition ; "ће connections to the rest of the circuit are made. 

Contact is made a the key, noting the time of contact. The current is allowed to 
pass for not less than half-an-hour, and the time at which contact is broken is observed. 
Care must be taken tha the clock used is keeping correct time during this interval. 

The solurion i- пом removed from the bowl, and the deposit is washed with distilled 
water and left to к ak for at least six hours. It is then rinsed successively with distilled 
water and »bs lute . ]coh:J and dried in а hot-air bath at а temperature of about 160°C. 
After cooli g in a desiccator it is weighed again. The gain in weight gives the silver 
deposited. 

To find he curren’ in amperes, this weight, expressed in grammes, must be divided 
by the number of seconds during which the current has been passed, and by 0:001118. 

The result will be the time-average of the current, if during the interval the current 
has varied | 

In determining by this method the constant of an instrument the current should be 
kept as nearly constan: as possible, and the readings of the instrument observed at fre- 
quent intervals of time. These observations give a curve from which the reading corres- 
ponding to the wean curr nt (time- average of the current), can be found. The current, 
as calculat d by the voltameter, corresponds to this reading. 


SPECIFICATION В. 
ON THE PREPARATION OF THE CLARK CELL. 


Definition of the Cell. 
The cel’ consists of zinc, ог an amalgam of zinc with mercury, and of mercury in a 
neutral saturated solution of zinc sulphate and mercurous sulphate in water, prepared 
with mercurous sulphate in excess. 


Preparation of the Materials. 

1. The Merem y. — Го secure purity it should ba first treated with acid in the usual 
manner, and subsequently distilled in vacuo. 

2. Тһе Ziw.—lake * portion of a rod of pure redistilled zinc, solder to one end a 
piece of cooper wire, clean the whole with glass paper or a steel burnisher, carefully 
removing any loose pieces of the zinc. Just before making up the cell, dip the zinc into 
dilute sulpharie acid, wash with distilled water, and dry with a clean cloth or filter paper. 
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3. The Mercurous Sulphate. Take mercurous sulphate, purchased as pure, mix with 
it & small quantity of pore mercury, and wash the whole thoroughly with cold distilled 
water by agitation in a bottle ; drain off the water and repeat the process at least twice. 
After the last washing, drain off as much of the water as possible. 


4. The Zinc Sulphate Solution. —Prepare a neutral saturated solution of pure (“ pure 
recrystallised ”) zinc sulphate by mixing in a flask distilled water with nearly twice its 
weight of crystals of pure zinc sulphate, and adding zinc oxide in the proportion of about 
2 per cent. by weight of the zinc sulphate crystals to neutralise any free acid. The 
crystals sbould be dissolved with the aid of gentle heat, but the temperature to which 
the solution is raised should not exceed 30°C. Mercurous sulphate treated as described 
in 3 should be added in the proportion of about 12 per cent. by weight of the zinc 
sulphate crystals to neutralise any free zinc oxide remaining, апа the solution filtered, 
while still warm, into а stock bottle. Crystals should form as it cools. 


5. The Mercurous Sulphate ата Zinc Sulphate Paste.—Mix the washed mercurous 
sulphate with the zinc sulphate solution, adding sufficient crystals of zinc sulphate from 
the stock bottle to insure saturation, and a small quantity of pure mercury. Shake there 
up well together to form a paste of the consistence of cream. Heat the paste, but not 
shove a temperature of 30°C. Keep the paste for an hour at this temperature, agitating 
it from time to time, then allow it to cool; continue to shake it occasionally while it is 
cooling. Crystals of zinc sulphate should then be distinctly visible, and should be dis- 
tributed throughout the mass ; if this is not the case add more crystals from the stock 
hottle, and repeat the whole process. 

This method insures the formation of & saturated solution of zinc and mercurous 
sulphates in water. 

To set up the Cell. 


The cell may conveniently be set up in a small test tube of about 2cm. diameter and ` 
4 ог 5cm. deep. Place the mercury in the bottom of this tube, filling it to a depth of 
say 0-5cm. Cut a cork about 0 бст. thick to fit the tube; at one side of the cork bore a 
hole through which the zinc rod can pass tightly ; at the other side bore another hole for 
the glass tube which covers the platinum wire; at the edge of the сотк cut а nick through 
which the air can pass when the cork is pushed into the tube. Wash the cork thoroughly 
with warm water, and leave it to soak in water for some hours before use. Pass the zinc 
rod about lcm. through the cork. 

Contact is made with the mercury by means of a platinum wire about No. 22 gauge. 
This is protected from contact with the other materials of the cell by being sealed into a 
glass tube. The ends of the wire project from the ends of the tube ; one end forms the 
terminal, the other end and a portion of the glass tube dip into the mercury. 

Clean the glass tube and platinum wire carefully, then heat the exposed end of the 
platinum red hot, and insert it in the mercury in the test tube, taking care that the 
whole of the exposed platinum is covered. 

Shake up the paste and introduce it without contact with the upper part of the walls 
of the test tube, filling the tube above the mercury to a depth of rather more than Lem. 

Then insert the cork and zinc rod, passing the glass tube through the hole prepared 
for it. Push the cork gently down until its lower surface is nearly in contact with the 
liquid. The air will thus be nearly all expelled, and the call should be left in this 
condition for at least 24 hours before sealing, which should be done as foilows :— 

Melt some marine glue until it is fluid enough to pour by its own weight, and pour 
it into the test-tube above the cork, using sufficient to cover completely the zinc and 
soldering. The glass tube containing the platinum wire should project some way above 
the top of the marine glue. 

The cell may be sealed in a more permanent manner by coating the marine glue, 
when it is set, with a solution of sodium silicate, and leaving it to harden. 

The cell thus set up may be mounted in any desirable manner. It is convenient to 
arrange the mounting so that the cell may be immersed in а water bath up to the level 
of, say, the upper surface of the cork. Из temperature can then be determined more 
accurately than is possible when the cell is in air. 

I using the cell, sudden variations of temperature should as far as possible be 
avoided. 

The form of the vessel containing the cell may be varied. In the H form, the zinc 
is replaced by an amalgam of 10 parts by weight of zinc to 90 of mercury. The other 
materials should be prepared as already described. Contact is made with the amalgam 
in one leg of the cell, and with the mercury in the other, by means of platinum wires 
sealed through the glass. 
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STANDARDS FOR COPPER SPECIFICATIONS. 


— — 
In December, 1899, as the result of a Conference on the subject of a 
Standard for Copper Specifications, a circular was issued as under :— 


The advantages of standardising are being largely advocated for almost all classes of engineering 
products, but copper conductors have hitherto not been included in the list, as everyone has 
assumed that they were already standardised, and that Matthiessen had settled the resistance and 
temperature coefficient of copper in his researches nearly 40 years ago. This assumption is far 
from being true, and the catalogues of various electrical cable makers as published before 1899 show 
considerable discrepancies in the resistance and weight of nomina!ly the same cables, while the 
Post Office issued a specification differing from all of the others. In order to remedy this confusion. 
a committee was formed of those interested, to determine a standard, and the Institution of 
Electrical Engineers, the General Post Office, and a large number of the principal manufacturers 
of rubber insulated cables sent representatives. Meetings were held early in 1899, and the report 
given below was adopted by the following delegates :— 


For the General Post Office: Sir W. H. Preece, K.C.B., F.R.S. (chairman), Mr. J. Gavey, and 
Mr. Н. Hartnell. 

For the Institution of Electrical Engineers.—Prof. W. E. Ayrton, F.R.S., Mr. W. M. Mordey 
and Mr. Herbert A. Taylor. 

Representatives of Cable Manufacturers.—Mr. J. У. Connolly (Connolly Bros.), Mr. В. J. 
Hatton (Henley's Telegraph Works, Ltd.), Mr. W. E. Gray (India Rubber, Gutta Percha and 
Telegraph Works Co., Ltd.), Mr. S. Paterson (Johnson and Phillips), Messrs. Е. Jacob and J. S. 
Huddlestone (Siemens Bros. and Co., Ltd.), and Mr. A. H. Howard (W. T. Glover and Co., Ltd.). 

The Telegraph Manufacturing Со. Ltd., and the London Electric Wire Со. Ltd., also 
co-operated in formiug the committee, and have adopted its recommendations. 


The report of the Committee is as follows :— 


1. Resolved that Matthiessen’s standard of 0°153858 standard ohms resistance for a wire 
1 metre long, weighing 1 gramme at 60°К., be taken as the standard for hard-drawn high conductivity 
commercial copper. 

2. Hard-drawn copper to be defined as that which will not elongate more than 1 per cent. 
without fracture. 

5. Resolved that Matthiessen's standard of 0:150822 standard ohms resistance for а wirel metre 
long, weighing 1 gramme at 60°F., be taken as the standard, for annealed high-conductivity 
commercial copper. 

4. Copper to be taken as weighing 555lb. per cubic foot st 609F., which will give а specific 
gravity of 8:912. 

5. Resolved that Messrs. Clarke, Forde and Taylor's temperature co-efficient, as published 
in their pamphlet dated February 20, 1899,“ be adopted, and that the average coefficient of 
0:00238 per degree F. be adopted for commercial purposes. 

6. Resolved that the resistance and weight of conductors be calculated from the actual length 
of the wires. 

7. Resolved that a lay of 20 times the pitch diameter be taken as the standard for the 
calculation of tables. 

8. Resolved that 2 per cent. variation of resistance or weight be allowed in all conductors. 

9. Resolved that an allowance of 1 per cent. increased resistance ав calculated from the 
diameter be allowed on all tinned copper between Nos. 22 and 12 gauges inclusive. 


Note to Paras. 1 and 3. 


The figures inserted have been calculated for 60°F. from the figures 0'1469 per metre gramme 
for hard-drawn, and 0:1440 for annealed, at 32°F. by Matthiessen’s formula : — 
= Rsze 
es 1 – 0:00215006 (t – 52) + 000000278 (t – 52)? 
A. H. Howanp, Honorary Secretary. 


From the above data the figures and formule on the opposite page were 
calculated and issued as an appendix to the report, together with the notes that 
succeed them :— 
SOLID WIRES. 

Copper weighs 55510 per cubic foot at 60°F. Specific gravity =8'912. 


The resistance, in standard ohms, of annealed high-conductivity commercial 
copper is :— 


RESISTANCE per cubic inch .............................. 000000066788 
Ditto per cubic omꝛmꝛmꝛᷣ . 000000 169659 
Ditto of 100in. weighing 100 grains 0:150158 
Ditto рег mile.. ..... FCC 0042517 -- (area in sq. in.) 
Ditto per ya.. 8 0000024044 = (area in sq. in.) 
Ditto рег mil fool 10-2044 


hound in strong cloth, price 2s. 6d., post free. (London: The Electrician " Printing and 
Publishing Co., Ltd., 1, 2 and 5, Salisbury-court, Fleet-street;) 
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The resistance, in standard ohms, of hard-drawn high-conductivity commercial 


copper 13.— : 

RESISTANCE per cubic inen . 9-000000681527 
Ditto per cubic em ... 000000173054 
Ditto of 100in. weighing 100 grains. 0:155181 
Ditto per mie ——— FFF . 00451689 + (area in sq. in.) 
Ditto per yar iii aiuta 00000245277 -- (area in sq. in.) 
Ditto рег mil foot ........................... :.. . 104099 

WEIGHT per mile in lbs. ............................. ͥ 20, 550 x area in sq. in. 

Ditto per yard in los VFC 11'5625 X area in за. in. 
CABLES. 


А lay of 20 times the pitch diameter is adopted as а standard, and the resistance in parallel 
of the wires is taken as the resistance of the cable. 


REBIBTANCE of 5-strand cable = (03535742 „ resistance of each wire 
Ditto 4 ditto ——— = 0253065 x ditto 
Ditto 7 ditto = 0:1445557 x ditto 
Ditto 12 ditto  .............. = 0°084355 х ditto 
Ditto 19 ditto ............... = 0'0552424 x ditto 
Ditto 57 ditto = 00273493 х ditto 
Ditto 61 dittoõo = 0:0165911 * ditto 
Ditto 91 ditto — ............... = 00111222 x ditto 

WEIGHT of  S-strand cable = 505678 x weight of each wire. 
Ditto 4 ditto. ан = 404904 x ditto 
Ditto 7 ditto .............. = 7:07356 х ditto 
Ditto 12 ditto — ............... =12:1471 x ditto 
Ditto 19 ditto — ............... =19°2207 х ditto 
Ditto 57 dio. аан =374414 x ditto 
Ditto 61 Hits = 617356 x ditto 
Ditto 91 Gitte. =92:1054 х ditto 

NOTES. 


The above formule give the standards, but a variation of 2 per cent. in resistance or weight 
is allowed for losses in manufacture. 

These figures have been adopted by all of the parties represented, and it is hoped that they 
may become the universal standard for Great Britain. 

The measurements made by Dr. Matthiessen were for the purpose of determining the best 
metal to use for а standard resistance, and the permanence of the reaistance was of more 
importance than the actual numerical value. 

The specific gravity of the copper was not taken, and as the results are given by length and 
weight, they afford no means of determining the resistance of a wire of any given diameter. In 
addition, В.А. units have been confounded with standard ohms, so that discrepancies have arisen 
from both causes. 

The resistance of & stranded conductor varies according to the lay of the wires. Some makers 
use а lay of 12 times the pitch diameter, while others go so high as 50 tímes the pitch diameter ; 
20 was adopted as an average figure, and the resistances calculated from the actual length of the 
wires — viz., 1 01226 times the length of the cable for all except the centre wire. 


TEMPERATURE COEFFICIENTS OF “CONDUCTIVITY ” COPPER. 


To the Telegraph Engineer it is а matter of great importance to know with accuracy the temperature 
coefficient of а wire with which he із dealing, since the inferences to be drawn as to the perfection of the 
insulator of a cable laid in deep water depend largely upon a knowledge of the temperature of the sea bottom. 
In the absence of soundings with suitable thermometers these tem peratures can only be calculated from the 
resistance of the conductor. 

The compilers of TEMPERATURE COEFFICIENTS OF ‘CONDUCTIVITY’ COPPER " (Messrs. CLARE, 
FOEDE and TAYLOR, the well-known consulting engineers) have recently made fresh investigations of the 
temperature coefficient over the range of temperature to which cables are usually exposed, and the results of 
their investigations are now published. 

TABLE 1. gives the resistance at different temperatures where the Res. at 32 F. I. 

TABLE 11. gives the resistance when the Res. аб 60°F. =1. 

TABLE 111. gives the resistance when tho Res. at 75°F.=1. And 

TABLE IV. gives the log. reciprocals of coefficients in Table III. 


These Tables are strongiy bound in cloth, price 2g. Gd. net. 


HKEET TABLE showring 


LOG. RECIPROCALS OF COEFFICIENTS FOR COPPER RESISTANCES 


At different temperatures from 82°F. to 84:9?F. 
Printed on strong cardboard, price ба. net. 


— . — —— —— — 


" TRE ELECTRICIAN” PRINTING AND PUBLISHING CO., Limited, Salisbury Court, Fleet Street, a 
ED 
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ELECTRIC SUPPLY MAINS CONTRACTS. 
The Cable Makers’ Association, comprising the firms mentioned on page 102, 


have issued the following circular and Table of Conductors for Standard Areas, 
especially referring to underground mains :— 


The terms and conditions in contrac for electric mains and details of conductors have varied 
во much in different specifications that, with а view to standardisation, the undermentioned cable 
makers have drawn up the following, which they suggest as a basis for tenders :— 

1. Conductors.—The sizes and combinations of conductors shown on the accompanying Table 
to be adopted. 

2. Guarantee.—If а guarantee be required for cables supplied and laid by the contractors, 
such guarantee to be in the form of an undertaking to make good any fault due to defective 
material or workmanship, and to be free for a period not exceeding 12 months after the cables 
are laid. In case it should be desired that this guarantee be extended beyond 12 months, an 
annual charge to be made. Sureties are to be for the contract only and for the 12 months free 
guarantee, but not for extensions which may be ordered later or for any extended period of 
guarantee. 

In cases where cables are supplied by the contractor, but are not laid by him, the term of 
guarantee (if any) to date from the time of delivery of the cables. 

Should the contractor be required under the guarantee to locate апа repair any defect which 
may occur in the cables, а charge for such work to be made by the contractors in all cases where 
there is no proof that the defect was caused by bad material or workmanship. 

A contract for maintenance when required to be considered as a separate matter from the 
guarantee and to be charged for accordingly. 

3. Quantities.—In the case of a yearly supply of cable, the approximate quantities аге to be 
stated, and the contractor shall not be called upon to deliver more than 25 per cent. in excess of 
these quantities, or less than 25 per cent. below them without special arrangements as to price 
being made. 


4. Disputes. The engineer’s decision shall not be considered as final, but there shall be an 
arbitration clause. 

5. Duplicates of Specifications.—Specifications shall be supplied in duplicate to all firms 
tendering. 

6. Suspension of Works.—The purchaser shall pay to the contractor all reasonable expenses 


arising from suspension of works by the engineer, unless such suspension be due to any fault on 
the part of the contractor. 


Standard Sizes of Conductors for Electric Supply Mains. (These became 
operative on Feb. 5th, 1903.) 


| | Resistance in standard ohms per | Weight in lbs. per 
Nominal . | 1,000 yards at 60°Е. 1,000 yards. 
area of 117117»; DD 
conductors т Maximum 
in square 9 а Calcu- Maximum | allowable Calcu- Minimum 
inches strands. lated. allowable. | for tinn lated. allowable. 
| wires. 
025 77068 963 982 992 500 
050 77095 495 502 507 580 
050 19/058 488 498 505 591 
075 19/072 325 551 554 915 
100 19 / 082 "244 249 '252 1182 
125 19 / 092 194 198 200 1488 
150 19/101 160 163 165 1781: 
150 57/072 165 166 168 1776: 
200 37/082 125 128 129 2505. 
250 31-099 0997 102 105 2900- 
300 31/101 0327 0843 0852 3494 
350 87/110 0697 0711 0715 4145 
400 51/118 0606 0618 0621 4772 
400 61/'092 0605 0617 0625 4781 
500 61/101 0502 0512 0517 5762" 
`600 61/110 0423 0431 0433 
600 91/'092 0405 0413 0417 7134 
700 91/-098 0257 0364 0368 8094 
750 91/101 0556 0545 0546 8597 
800 91/104 0517 #0525 0527 9115 
900 91 / 110 #0285 0289 0290 10200 
1.000 91/118 0246 0251 0252 11740. 
1:000 127/101 *0241 0246 0248 11910: 


. In concentric cables the mean resistance of the conductors shall be that shown in the table 
with a maximum allowable variation between the conductors of 5 per cent. The resistance of 


each conductor of a twin ог multi-core cable will be 2 per cent. higher than that of a single cable 
. havin’ the same area. 
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7. Payment.—In contracte for the supply and laying of cables, payment to be made on terms 
not less favourable to the contractor than the following :— 
As the works progress, 80 per cent. upon the contract value of the works from time to 
time delivered or executed on the site to the satisfaction of the engineer. 
The remaining 20 per cent. (known as retention money), ав follows :— 

(a) 10 per cent. at the expiration of one calendar month after the plant lis been taken 
over by the purchasers ; or, alternatively, at the option of the contractor, at the expira- 
tion of one month after the plant has been put into beneficial use by the purchasers. 

(b) 10 per cent. at the expiration of twelve months after the first 10 per cent. became due 
under (a). 

In the case of cables supplied by the contractor but not laid by him, payment in full to be 
made within one month from date of engineer's certificate of each delivery. 

8. Engineer's Certificates.— The engineer shall certify for payment within 14 days of presenta- 
tion of the account, and the purchaser shall make payment within one month from date of certificate. 

In the event of there being any dispute as to the account, or any claim in connection with the 
work, the engineer may deduct from the account rendered such reasonable sum as may be 
necessary to cover the work in dispute; but the issuing of the certificate shall not be delayed 
in consequence. 

Failing payments as specified in Clause 7, and this clause, the purchaser shall pay interest at 
the rate of not less than 5 per cent. per annum. 

9. Testa.—Current for tests on site shall be supplied free to the contractor at the tension of 
the а supply. 

. Extras.— The contractor shall not be called upon to supply without payment any materials 

or т not detailed in the specification. 

11. Packages.—Where cables are supplied but not laid by the makers, "Drums will be 
charged for, and the amount credited in full if the drums are returned, carriage paid, and in good 
condition within three clear months after the month in which the goods are delivered. Any drums 
received aíter the expiration of these three months will be c for at the rate of 1s. per drum 
per week." 


Standard Radial Thick nesses of Dielectric, 
HIGH- TENSION 


EXTRA HIGH-TENSION THREE-CORE. 


Lead and Armour | for 7 ground Mains. 


THREE-CORE. 2 
= | WORKING PRESSURE. WORKING PRESSURES, 
= З 2,000 volts. 3,000 volts. 6,000 volts. 10,000 volts 
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100 11 ‘16 15 11] 24 | 18 1121 35 24 14 
125 11 16 13 1-12 | 24 18 131 36 24 14 
150 11 16 13 121 24 18 131 36 24 15 
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250 12 17 '14 14 | 25 19 15] 37 25 ч 
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Standard Radial Thicknesses of Dielectric, Lead and Armour for Underground Main 


Low Tension up to 500 volts Working Pressure. 

Test at works for paper 2,500 volta for 15 minutes ; when laid and jointed 1,000 тона for 1 hour. 
» d jute 1,500 7 » m » 1,000 
Twin cables shall have the same thicknesses as three oore. 


» 


SINGLE. CONCENTRIC. TRIPLE CONCENTRIC. THREE-CORE. 


Nominal area of 
conductors 


in. in. in. i in. 
"08 "03 '08 08 09 08 
08 08 08 | 09 09 09 
os | ов | 08 10 | 09 10 
09 ' 09 09 10 10 ' 10 
09 | 09 09 11 10 1} 
09 | “09 "09 11 10 11 
09 ; 09 09 12 10 12 
10 `10 10 13 11 15 
10 10 :10 13 11 15 
10 10 :10 14 11 14 
№ 10 10 | 14 11 14 
10 | 10 . 10 "15 11 15 
is ETT 
The pressure tests of the above cables to be :— 
Working pressure. Test at works. Test when laid and jointed. 
2,000 volts ...... 10,000 volta for 15 minutes 4,000 volts for 1 hour. 
5,000 „ 12,000 » m . . 6,000 $ m 
6000 , ...... 20,000 i ep ...... 12,000 ЈЕ i 
10,000 „  .... 30,000 i оон 20,000 is n 


The above dielectrics are safe for use at pressures 10 per cent. above their standards. The 
dielectric and lead on all conductors, whether mains or pilot wires, smaller than 0:025 shall have 
the thicknesses given for 0:025. All intermediate sizes shall have the thicknesses given for the 
next larger size on the list. The allowable variation in radial thicknesses of dielectric and lead 
ab any point is 10 per cent. below the standard minimum thicknesses given in the table, but the 
mean of the thicknesses shall be at least that specified. 

The standards for armouring are as follows :—For cables below 0°50in. diameter over lead, by 
galvanised steel wires 0 072in. diameter. For cables from 0'50. to 0°75in. over lead, by two 
layers of compounded steel tape, each 0°030in. thick. For cables from 0:7610. to 2in. diameter, by 
two layers of compounded steel tape, each 0°040їп. thick. Above 2in. diameter, by two layers of 
compounded steel tape, each 0°060in. thick. The standard thicknesses of jute serving when applied 
to diameters less than 0'5010. to be 0-Обш., and for larger diameters 0`10щ. 


BRITISH INSULATED AND HELSBY CABLES, LTD. 

CALLENDER'S CABLE AND CONSTRUCTION Co., LTD. 

ConNOLLY Bros., LTD. 

W. T. Grover & Co., LTD. 

W. T. HENLEY'S TELEGRAPH Works Co., LTD. 

INDIA RUBBER, Gutta PERCHA AND TELEGRAPH WORKS Co., LTD. 
JOHNSON AND PHILLIPS. 

Lonpon ELECTRIC Wire Co., Lp. 

SIEMENS Ввоз. & Co., LTD. 


In July, 1903, the following circular was issued by the Cable Makers' 


Association :— 

The importance of using thoroughly reliable flexible cords in electric light installations is fully 
recognised by insurance offices and public bodies generally, Their stringent regulations on this sub- 
ject show that they appreciate the danger attached to the use of inferior material. The ordinary 
user, however, does not appreciate the risk of fire which arises from the use of cheap flexible corde, 
often in situations exposed to mechanical injury, and in contact with inflammable material, such as 
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curtains, bed hangings, carpets, table cloths, &c. The cost of the flexible cords bears such a small 
proportion to the total cost of au installation, that on the score of economy no importance need be 
attached to the extra cost for a good quality. 

The Cable Makers' Association, as representing the principal makers of insulated wire in this 
country, has been asked if à cord could not be produced bearing some distinctive label which would 
comply with the requirements of the insurance offices and public bodies, and would ensure to con- 
sulting engineers, contractors and others, that a thoroughly reliable and safe article was being 
employed. The Association has, therefore, arranged for the manufacture of a flexible cord to a 
special specification, which, though naturally rather higher in price than some of the cords now in 
use, will increase the total cost of an installation only to an inappreciable extent. 

This cord is insulated with pure and vulcanised indiarubber, and gives а 
minimum insulation resistance of 600 megohms per mile at 60°F. after 
24 hours’ immersion in water and one minute's elecrification, and ie tested 
with 1,000 volts alternating current for 15 minutes This cord can be 
obtained from supply houses generally or from the members of the Cable 
Makers' Association whose names are subscribed, and each coil will bear а 
label with the registered trade mark as illustrated herewith. 

THE BRITISH INSULATED AND HELSBY CABLES, LTD. 

CoNNOLLY Bros., LTD. | 

W. T. GLOVIR & Co., LTD. 

W. T. HENLEY’s TRLEGRAPH WORKS Co., LTD. 

Тнк IR DIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS Co., LTD. 

Registered Тнв Гохром ELECTRIC WIRE Co., LTD. 
Trade Mark. SIEMENS Bros. & Co., LTD. 
CALLENDER'S CABLE AND CONSTRUCTION Co., LTD. 


STANDARD SPECIFICATION FOR THE TESTING OF ELECTRICAL 
MACHINERY. 


The following are, in à slightly abbreviated form, the standard conditions for the testing of 
electrical machinery adopted tentatively for one year by the Verband Deutscher Elektrotechniker, 
Germany, and considered at a meeting of the Verband in Dresden, in June, 1901, and at the 
meeting in Mannhein in June, 1902, these were, with some variations, adopted. 


General. 

1. Unless other conditions of delivery are agreed upon, the following specifications ав to tests 
are to be considered as implied. Regulations 4, 5 and 6 must, however, be followed in any case, 
and machines or transformers not bearing a plate with the output marked on it as prescribed 
below will not be considered to comply with these regulations. 


Output. 

2. The outputs of all electrical machines (including transformers), are to be given as follows :— 
Continuous current in kilowatts, alternating current in kilowatts with the addition of the power 
factor, motors in horse power. In addition to this, on the same plate or a separate plate, are to 
be given the standard values of the speed or frequency, pressure and current as in regulations 
4, 5 and 6. 

5. With regard to the output, the following different conditions of working are to be 
considered : — | 

(а) Intermittent working, as in the case of motors for cranes, lifte, tramways, &c., in which 
the period of work and rest alternate, each lasting a few minutes. 

(b) Working for periods shorter than is necessary for the final temperature to be reached, 
and with periods of rest long enough for the temperature of the machine to drop approximately 
to that of air. 

(c) Continuous working long enough for the final temperature to be attained. 

4. The output of machines and transformers for “intermittent " working is to be rated as that 
which the machine can give for one hour without the temperature rising above the value specified 
hereafter.. This output is to be put оп a plate under the word Intermittent.” 

5. The plates on machines coming under the category (6) must bear, after the statement of the 
output, the words for.. . ... hours“ and the stated output of the machines must have been rated 
on the assumption that the machine can work at that output for the given number of hours 
without the temperature rising above the value specified hereafter. 

6. The plates on machines coming under (c) must bear the words continuously working 
after the output, and the stated output must be based on the assumption that the machine can 
work any desired time without the temperature rising above the below-specified value. 

7. Different outputa for different conditions of working may be given. 

8. Generators and rotatory converters for variable pressure need only have marked on the 
plate the normal values of the pressure, current, and speed, but the limiting values must be 
given in the conditions of delivery. 
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9. Machines with commutators must run at any load within the permissible limits во 
sparklessly that no treatment of the commutator with glass paper, &c., is necessary until after at 
least 24 hours' working. 

Temperature Rise. 

10. The periods after which this is to be measured for machines (including transformers) are, 
in the case of (a) after ап hour’s continuous working, (b) after a period of continuous working as 
set out in the plate (rule 5), and in he case of (с), for dynamos, motors, &c., after the machine has 
run for 10 hours; and for transformers, after sufficient time has elapsed for the temperature to 
become stationary. 

11. The temperature may be measured earlier in the case of small machines, which reach their 
final temperature after a shorter time than 10 hours. 

12. In measuring the temperature, the various casings, &с., of the machine must not be 
removed, opened, or altered w any considerable degree. Any artificial cooling which is allowed 
for in the actual working or construction of the machine may be followed during the test, but it 
is not permissible in the case of tramway motors to reproduce by artificial means the draught 
produced by the motion of the car. 

13. The temperature of the air is to be taken as that of the air flowing towards the machine, 
or, if there be no perceptible draught, the mean of the temperature of the air surrounding the 
centre of the machine—both measured at about 1 metre from the machine. During the last 
quarter of the time test the temperature 18 to be measured аб regular intervals and а mean to Бе 
taken. 

14. If а thermometer is employed to meaaure the temperature, as good a conductor of heat as 
possible (for instance, tinfoil) must be inserted between this instrument and the part of the 
machine to be measured. To prevent loss of heat the bulb of the thermometer aud the place 
at which the measurement 18 шаде must be surrounded with a bad conductor of heat, such as 
dry cotton-waste, &c. 

15. Except in the case of field coila excited with continuous current, the temperature rise of 
all parts of generators and motors must be measured by thermometers. Ав far as possible the 
points having the highest temperature are to be chosen in the teinperature measurements. 

16. The increase in pressure in field coils excited with continueus current is to be tested by 
the increase of resistance, for which purpose the temperature co-efficient of copper may be taken 
аз 0:004. 

17. In transformers the highest temperature at а point in the winding is to be measured by 
a thermometer. In oil-ineulated transformers the temperature of the upper layers of the vil is to 
be taken. 

18. In ordinary cases when the temperature of the air is not greater than 35deg. the increase 
of temperature in insulated windings and slip rings must not be greater than— 


With cotton insulation  ........... sas ies онсе — M 50°С. 

(а) Do. paper insulation ` N e ER ОШ OF 
Do. insulation by mica, asbestos or preparations of these 

А Materiali eec ВНИИ сеооа “OO Us 


In stationary windings these values may be increased by 10°C. 
(b) The increase of commutators must not be grea-er than .. 60°C. 
(с) The rise of temperature of iroa if generators and motors 
and of iron core of windings same as (4) 


19. The rise in temperature of the corresponding parts of tramway motors after one hour’s 
continuous working at normal load in the testing room is not to be above— 


With cotton insulation... ТУТ И ..... 70°С. 
(а) Do. paper insulation ........................ .... ЕТ ss 00 С. 
Do. insulation of mica, asbestos or preparations of these 
materials ...... FCC UR LOO Os 
In stationary windings no increase of these values is allowed. 
(b) Of commutators ........................ CCC 


(c) Iron cores of windings, the same as (a). 
20. If more than one sort of insulation is employed, the lower figure above is to be taken. 
21. In the case of continuously short-circuited windings the above limits may be exceeded, 


Overload. 

22. In practical working overload should only take place for such a short time, or when the 
machine or transformer has such а temperature, that the permissible rise in temperature is not 
exceeded thereby. With this limitation machines and transformers must be capable of overload 
within the following limits :— 

Generators, motors, 25 per cent. for half an hour, assuming in the case 
and rotatory con- | of alternating-current generators that the power 
vertera factor is not below that marked on the plate. 

Motors, rotatory 40 рег cent. for A minutes, during which the normal 
converters, and | pressure is to be kept up at the terminals of the 
transformers motors. 


In the case of commutators of continuous current machines and rotary converters rule 9 
must be complied with. 
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In regard to mechanical strength machines, which, in ordinary working, run at an 
approximately constant speed, must be capable of withstanding an increased speed of 15 per cent. 
at no load unexcited and fully excited for 5 minutes. | 

25. At constant speed the pressure of generators must be kept constant up to 15 per cent. 
5 the power - factor for Меге cui real machines being not below that marked on the 
plate. 

24. The test shall determine the mechanical and electrical overload capability without regard 
to heating, and should, therefore, be begun at such a temperature that the permissible rise in 
temperature is not exceeded. 

25. These rules apply to generators with variable pressure, in which the variation in pressure 
is attained by approximately proportional changes in the speed. In generators with approximately 
constant speed (so that they work with a weakened field at normal pressure) an overload test is 
not necessary. The same applies to motors if they work with a weakened field. 


Insulation. 

26. The measurement of insulation resistance is not prescribed, but a test of dielectric 
strength. An excess pressure, as given below, is to be applied for half an hour. The test is to be 
performed while the machine is hot, and in exceptional cases to be repeated later, in order to avoid 
the danger of subsequent injury. Machines and transformers up to 5,000 volta to be tested to 
double the working pressure, but not less than 100 volta. Apparatus of 5,000 to 10,000 volts 
to be tested with 5,000 volts excess pressure, and above 10,000 volts 50 per cent. excess pressure. 

27. These testing pressures refer to the insulation between the windings and the frame, as well 
аз between the electrically separated windings. In the latter case, if the windings are of different 
pressure, the higher one is always to be taken in fixing the test pressure. 

28. If two windings are connected together electrically, the pressure at which the test is to 
be made is to be determined with relation to tbe one with the higher pressure. 

29. If machines or transformers are connected in series, in addition to the above tests, the 
connected windings are to be tested with а pressure calculated from the pressure of the whole 
system and applied between the windings and earth. 

50. If continuoug-current machinery is tested with alternating currents 0°7 of the prescribed 
test pressure will suffice. If the converse—viz., alternating-current machinery tested with 
continuous currents, 1'4 times the prescribed pressure must be taken. 

31. If a winding is connected electrically to the frame during working, this connection is to 
be interrupted for the test of dielectric strength. The pressure with which this winding is then 
to be tested is to be determined from the maximum pressure which will occur between any point 
of that winding and the frame. 

52. Separately excited magnet coils must be tested with three times the pressure at which they 
will be used, but at least 100 volts. The winding of the secondary armature of asynchronous 
motors is to be tested with twice the starting pressure, but at least 100 volte. Short-circuited 
armatures need not be tested. . e lg 

55. Macnines and transformers should be able to run for 5 minutes at an increased working 
pressure of 50 per cent. The increased pressure test may be permitted with an ncreased speed cf 
15 per cent. but there must be no overload. 

Efficiency. 

54. In determining the efficiency, the indirect method—viz., measuring the losses, is preferable 

In stating the efficiency, the method employed is always to be mentioned by a reference to a 
corresponding paragraph of these rulee, and it must also be stated with regard to the condition of 
working, &c. The power wasted in field excitation and in the field rheostat has to be taken 
account of in calculating the efficiency. 

35. In generators, synchronous motors and transformers the given efficiency assumes no 
difference in phase between the current and preesure. 

56. When machines have separate exciters, the efficiency of the two machines is to be given 


separately. 
Method of Determining the Efficiency. 

57. Direct Electrical Method. —'This method can be employed with motor generators, rotatory 
converters and transformers by measuring electrically the power put in and given out, In order to 
employ similar msasuring instruments, it is desirable in this method to test similar machines or 
transformers in pairs. 

58. Indirect Electrical Method.—If two similar machines are obtainable they are mechanically 
and electrically coupled во that one runs as generator and the other as inotor. This system is driven 
by means of current from an external source in such a way that only the power required to cover 
the necessary losses is led to it and measured. The arrangement is to be regulated so that the 
mean between the power given to the motor and given out by the generator is as nearly as 
possible the normal output of the single machine, this average value being determined by 
measurement. The power supplied to cover the losses can also be applied mechanically and 
measured electrically. 

If belt gearing cannot be avoided in this measurement the losses occasioned by it are to be 
taken account of. 

The method above described can ајво be employed with transformers if the latter are identical 
so far as output, pressure, and frequency are concerned. The loss occurring in any auxiliary 
apparatus is to be taken account of. 
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39. The Direct Brake Mcthod.—This method is generally employed for small motors, but can 
also be employed for а small generator which is being driven as a motor, in which case the 
conditions must ђе во chosen that the magnetic and mechanical stresses, speed and output differ 
as little аз possible from what they would be if the machine were used as а generator. 

40. Indirect Brake Method.—If а generator or motor of corresponding output is obtainable 
whose efficiency at various loads is exactly known, this can be employed as a brake or as а driving 
motor. If а belt drive is employed the loss in it must be taken account of. 

41. No Load Method.—The machine is run light as а motor, and the loss at normal speed at 
field strength is determined. This represents the losses due to air, bearing and brush friction, 
hysteresis and eddy currents whose variation with the load is not фаКеп account of. By electrical 
measurements and calculations the СЕ loas in the field, armature, brushes and contact resistances 
at the corresponding load is determined when the machine is warm. In the case of asynchronous 
motors the losses in the secondary armature may be made by measurements of slip instead of by 
measurements of resistance. The losses in different resistances in series with the field windings 
are to be taken account of. In calculating the efficiency from these figures the ratio of the output 
to the same output and of the above losses ie taken. 

42. Auxiliary Motor Mcthod.—If there are difficulties in the way of direct determination of the 
friction losses as well as of the hysteresis and eddy currents, or if a suitable source of current cannot 
be obtained for driving the machine, the frictional, hysteresis and eddy current losses may be 
determined by means of an auxiliary motor. The machine to be tested is given its normal 
excitation, and the power required to drive the auxiliary motor to which it is coupled at the normal 
speed of the machine is determined. The losses in the auxiliary motor are then deducted, having 
been obtained by measurements and calculations as in No. 41. А steam engine can be employed in 
place of the auxiliary motor if it can be discounected from the dynamo. In this case the steam 
engine first drives the generator at light load at normal speed and excitation, and then the steam 
engine в indicated again after the dynamo has been uncoupled. The difference between the 
two indicated horse-powera may be taken ав the light-load losses of the generator. This method 
must be used with great саге on account of the inaccuracy of light-load diagrama. 

45. Indicator Method.—If the generator is driven directly by a steam engine and caunot be 
uncoupled, the etticiency may be determined without regard to friction. The hysteresis and eddy 
current losses occurring at no load are determined at the normal speed and pressure by taking 
indicator diagrams with the machine excited and not excited. И the excitation is provided from 
the same steam engine, the power required for it is to be subtracted. By electrical measurements 
the calculations of the various СК losses are determined as before, and attention is again called 
to the danger of inaccuracy due to the light load indicator diagrams. 

44. Separation Method.—In machines which are not to have bearings of their own, the 
efficiency is to be determined in the following manner, without taking account of friction. The 
hysteresis and eddy current losses are determined electrically by running the machine as a motor 
as in the по load method (No. 41). To separate the various friction losses from the hysteresis and 
eddy current losses, the machine must be tested at several different pressures at а normal speed, 
goiug down to as low pressures as possible, and also making observations at normal pressure, and, 
if possible, at 25 per cent. excess pressure. These observations are to be drawn out graphically, 
and the curve extended во that the losses at zero pressure сап be eatimated. This gives the friction 
losses at normal pressure, and is to be substracted from the no load losses at normal pressure. The 
remainder is to be taken as hysteresis and eddy current losses whose variation with load 18 not 
considered. The remainder of the losses are determined electrically as in No. 41, The determina- 
tion of the hysteresis and eddy current losses may also be made by means of an auxiliary motor. 

45. By pressure variation in alternating-current generators is meant the change of pressure 
which occurs when а generator is running at the standard pressure and generating the current 
stated on the name plate, the armature current being switched off without varying the speed or 
excitation. 

46. It is sufficient for pressure variations at an inductionless load to comply with rule 45, and 
for pressure variation at an inductive load the pressure variation is the difference of pressure 
which is obtained. Machines having other power factors may also be tested for ргезвиге variations 
if the armature current is switched off without varying the speed or excitation. Before switching 
off, the machine must be run at full load with а power-factor of 0:8, aud so excited that it has 
its normal terminal pressure. 

47. If continuous-current machines are to be tested for variations in pressure, the following 
is to be observed :—Continuous-current machines with shunt, compound or separate excitation, 
are tested at four different approximately equi-distant loads from full load at normal pressure to 
no load, without the excitation being adjusted. The difference between the greatest and least 
observation of pressure is to ое taken as the pressure variation. 

48. For transformers the ohmic loss of pressure and the short-circuit pressure with the normal 
secondary current has to be given, both for the secondary circuit. The ohmic loss is taken to be 
the pressure variation for inductionless load ; the short-circuit pressure as the pressure variation for 
inductive load. It is permissible to make the test with a current differing slightly frora the 
normal, in which case the variations in pressure for normal currents must be calculated. 

In an Appendix to the Rules, certain values for frequency (25 or 50), speed of alternating 
current and polyphase machinery, and voltages of continuous-current and polyphase plant, are 
recommended for all new installations, and for inclusion in all engineering price lists, &c. These 
details are set out fully in the Лето елкеде Zeitschrift for Aug. 20, 1903. 
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INSPECTION OF ELECTRICITY WORKS UNDER THE 
FACTORY AND WORKSHOP ACT, 1901. 


REPORT OF H.M. ELECTRICAL INSPECTOR. 


The following report by Mr. G. Scott Ram, His Majesty's Electrical Inspector 
under the Factory and Workshop Act, 1901, was issued in June, 1908 :— 


I bare the honour to present & report upon my work during the period of eight months from 
the date on which I commenced my duties, to the end of the year 1902. Under the Factory and 
Workshop Act, 1901, which came into operation on January 1, 1902, electrical generating stations 
and transforming sub-stations were definitely brought under the jurisdiction of the factory 
department of the Home Office. Practically, all industrial electrical stations are included within 
the scope of the act, except those which exist solely for the supply of electrical energy for traction 
purposes, such stations being subject to inspection by the Board of Trade. 

For the purpose of report it is convenient to distinguish between electrical stations which 
supply electrical energy for public use or sale, aod those which, belonging to industrial undertak- 
ings, supply electrical energy for their own use only. In addition to the inspection of the 
electrical stations of these two classea of undertakings, my duties comprise the inspection of 
electrical plant on premises which are “factories” under the act, and which, in many cases, contain 
no electrical generating plant, the supply of electrical energy being taken from the public supply 
mains Although electrical stations for traction purposes only are not considered to come under 
the act, there is an increasing number of stations where electrical energy is generated for the 
purpose of both traction and public supply, which are, in consequence of the latter, under the act, 
and subject to inspection by the factory department. 

In accordance with your inetructions, I have visited a number of representative types of 
electrical generating stations and sub-stations and factories using electric al energy on a large scale 
in England, Scotland and Ireland. These visita included 61 electrical generating stations and 63 
sub-stations belonging to electric supply undertakings, 50 generating stations belonging to railway 
and dock companies and factories, besides other electrical works and installations of electrical 
power. I made 67 additional visits in connection with there inspections and other official work. 
1 alao attended three inquests. The main objects which I have had in view during my visits have 
been the observance of existing precautions in regard to the safety of employ és, particularly in 
respect of electrical machinery and apparatus, and the recommending of additional -safeguards 
where I have considered them necessary ; to rote the conditions of employment, to gain informa- 
tion as to the necessity or otherwise for special regulations in the different branches of the 
industry, and to ascertain how far the recommendations which were drawn up by the Dangerous 
Trades Committee in 1897 in respect of high-pressure electrical generating stations are now 
applicable in view of the advance made in electrical matters since that date. 

In making such a tour of inspection, one is impressed with the variety of the methods in use 
at the different electrical stations, and the total absence of any standard practice even amongst 
those working on nominally the same system. Such a condition of affairs is perhaps to be expected 
in an industry having so rapid a growth, though the divergence of methods has been further 
accentuated of late by the introduction of foreign machinery and apparatus, which has been 
worked out on lines differing from those hitherto obtaining in this country. 

The types of electrical generating plant in use for the above systems are very various, while 
switchboards and subsidiary apparatus are even more divergent. Switchboards designed for 
precisely the aame systems, in different stations, are often constructed on totally different lines, and 
sometimes 50 even in the same station. Other differences exist which affect the consumer, such as 
the voltage at which the energy is delivered, апа the periodicity of the current if alternating. 
Thus, almost every conceivable variation of the electrical conditions is шеб with. 

А aimilar diversity in electrical plant and conditions exists also in sub-stations. Many of these 
are «ша underground chambers with stationary transformers, and are only visited periodically 
perhaps once a week, or at even greater intervals. Others are large buildings with moving 
machinery —viz., motor-generators or rotary transformers, and where there is constant attendance, 
or at any rate partial daily attendance. The size and electrical-plant capacity of sub-stations 
affords, however, no guide to their importance as regards danger; in fact, it is the small under- 
ground stations that are generally the worst equipped aud the most dangerous, while the neglect 
of constant inspection often leads to defects being disregarded and unremedied. 

It is unnecessary to enlarge upon the different classes of steam engines and boilers which are 
represented ia electrical generating stations beyond mentioning that the general tendency in regard 
(о engine practice is towards greater safety to the workmen, in that turbines and engines of 
which all the moving parts are entirely enclosed, are very generally increasing in favour, although 
certain notable exceptions exist where for large units vertical marine type engines are preferred. 
Belt and rope-driven plants are now seldom adopted in new work, and practically not at all in 
electric supply stations, and much of the existing plant of this description is being replaced. In 
the сале of euclosed engines or turbines, the dynamo shaft is coupled direct to that of the engine, 
while in open type engines, whether horizontal or vertical, the revolving portion of the dynamo is 
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often actually carried on the main shaft between the high-pressure and low-pressure engines. 
Developments in steam practice point to ће probable increasing use of steam superheated to a 
very high degree, up to as high as 800 F., tests of engines showing a marked economy in steam 
consumption under such conditions having been recently published. Such excessively high 
temperatures are likely, however. to introduce new dangers which will have to be guarded against. 
А leaky joint, for instance, will be а much more serious matter than with steam at ordiuary 
temperatures, and the effect of the high temperature upon the strength of materials will have to be 
carefully watched, 

Mention must also be made of electrical stations which are combined with refuse destructores, 
the heat of the destructor furnaces being utilised to raise a portion of the steam for the purposes 
of the electrical station. Considerable difference of opinion exista as to the commercial value to 
tbe electrical station of the steam thus raised. The problem appears to be mainly one of 
accounts, Бо far, however, as the refuse which has to be destroyed is utilised as fuel, there is 
economy in the combination, but the handling and storage of refuse and clinker, and the all- 
pervading dust and odour introduce further questions of health which are foreign to electrical 
atations per зе, in themselves naturally conducted under most healthy and sanitary conditions. 

Where, in the course of my visits, Г have found dangerous conditions, either electrical or 
mechanical, existing, I have made recommendations in respect of the same, and in practically all 
such cases I have found the resident engineers substantially in agreement with me, with the result 
that my suggestions have been willingly carried out. In over 90 per cent. of the works I have 
visited I have found it necessary to make recommendations in respect of some pointe or other. In 
certain cases I have found extremely dangerous conditions existing, while, on the other hand, in 
some of the more modern establishments I have found the precautions for the safety of the 
workpeople well considered and satisfactorily carried out. I have also had the advantage of 
discussing questions of eafety, both in general and in detail, with а considerable number of chief 
engineers of electrical generating stations, and have made notes of many of the opinions offered. 
In addition to these cases of dangerous conditions, which I have been able to deal with in the 
courae of my visits, there are certain others of importance which cannot be satisfactorily dealt 
with except by a considerable expenditure of money upon the re- construction or replacement of 
awitchboards, &c., with more modern and improved types of apparatus. In some of these cases the 
change is already being accomplished, but in others the outlay involved is not likely to be under- 
taken willingly. Further additions should not be made to this class of apparatus, but reasonable 
time might be allowed for the replacement of that which exists. 

Unfortunately, although new work is, generally speaking, carried out on satisfactory lines, I 
have come across examples of quite recent design of a character in which safety has been sacrificed 
to cheapness. Їп these cases, bad plans been submitted before the work was carried out, the 
undesirable features could have been pointed out and any safeguards or alterations required 
could have been embodied from the first at a less expense and in a more satisfactory manner than 
is possible by any alteration to completed work. 1р а few instances plans have been submitted to 
me by engineers for approval, and in some others I have been able to see plans of new work, 
chiefly in connection with sub-stations, but unfortunately not until the work of construction of the 
buildings had been nearly completed. | 

Accidents,—The act provides that all accidents causing injury to any person employed and 
involving a certain period of absence from ordinary work shall be reported. The notices of accidents 
received during the year in respect of electrical stations do not, 1 have reason to believe, represent 
by any means all the cases which should have been reported, managers of some stations having 
expressed their ignorance of this requirement of the act. 


REPORTED ACCIDENTS AT OR IN CONNECTION WITH ELECTRICAL STATIONS OF {ELecrricity SUPPLY 
COMPANIES AND LOCAL AUTHORITIES FOR 1902. 


I.— Mechanical Accidents. 


Non-fatal. Fatal. 
At steam engines ........................ EE Mss 8 NETT 
At steam boilers eio А ; 8 3 1 
At dynainos ————— —— m T И re «i 
Various ...... F CCC СЕРЕ ess 84—101 ..... 4—5 
П.— Electrical Accidents. А. Burns. 

* Short-circuita" when at work on live gwitchboards......... .. 12 — 1 
* Short-circuits" other than at switchboards ..... ............ аи „ Ge 

‚ Defective switches r „4 2—1 889 . 1 


* Three of these also caused injury to eyesight. 
B. Shock. 


Working on “high-pressure” conductors when “ alive "............ 2 m 
Accidental charging of conductors ........................ . Se ES 5 eee 1 
Working on live switchboard in sub-station .................... : | й T 
Working on live switch pillar in street Niere ока we. а e. wa 
Switching off circuit at street pillar ..... m PHH ij Juss 1 
Shock and fall at arc lamp ........ "—€— ——eÜ à MI ЗЫ 1 


Carelessnesa ....о.оооовососсе reese Форос оо ооо 6 666 9006529009 ооо оо ето с 1—7 ...... ‚..— 
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There is nothing calling for special observation in reference to the mechanical accidents. They 
are for the most part of a nature which is common in engineering works and are due to varied 
causes, а very small number only being caused Бу unprotected machinery in motion. 

Аз regards the electrical accidents, the total number of 30 does not appear large, but, as 
already mentioned, the full number has probably not been reported. Compared, however, with 
the commercial importance of the electrical industry, the number of persons actually employed 
within the stations is extremely small and, further, only a small proportion of those во engaged 
are concerned with the electrical machinery or apparatus. The electrical accidents which have 
been reported are in nearly all cases severe, and the proportion of fatal accidenta, one in sir, is 
very high. The greater number of the accidenta bappened to persons when working on “live” 
switchboerds or conductors, mostly at low pressure, short circuits occurring and resulting in 
severe burns, in one case terminating fatally. The danger of working on “live” low-pressure 
station switchboards with positive and negative bus bars only a few inches apart, and having, 
perhaps, several hundred horse-power behind them, is quite as great as that of working on high- 
pressure boards, but is often not realised. Ап accidental "short circuit" may produce what is 
practically an explosion of great energy within & few inches of the worker's face, and apart from 
the actual burns which are inevitably received, the danger of poisoning from the copper vapour 
and particles is great. - 

The larger number of the electrical accidents were of а preventable nature, and, in some 
cases, gross negligence was evident in that totally unskilled and ignorant persons were put to 
work upon or amongst live conductors, whilst in other cases obvious and elementary precautions 
were neglected. The accidents occurring during the year included several fires at generating 
stations, in some of which personal injuries were received. Three of the fires were of a serious 
nature, apart from any personal injuries, the main switchboards were affected, and the supply де 
electrical energy was in consequence interrupted. These three occurred at high-pressure 
alternating-current stations. One was due to a main feeder fuse “arcing” after the fuse had 
blown and failing to break circuit, The other two appear to have originated in a failure of cables 
not actually at the switchboard. In the first case the fire was successfully overcome by the 
energetic uae of sand, but in the others the services of the fire brigade, with the aid of water, 
after the macbinery had been shut down, were required, sand having been used in one case, 
but found ineffectual owing to the fire having obtained too great a hold when discovered. The 
dangers in the use of water on “live” switchboards or other electrical apparatus in case of бге 
are well known and recognised amongst engineers of supply stations, а general rule being that no 
water i» to be used until the machinery has been stopped. Apart from any unnecessary damage 
to electrical apparatus resulting from the use of water, there is danger to the fireman directing 
the hose on “live” conductors from electric shock. 

The probability of switchboard fires occurring and rapidly assuming serious proportions and 
causing a total breakdown of the service is greatly increased by the practice often met with, even 
in some quite modern stations, of intimately mixing up, in the space behind the switchboard and 
in the cable trench adjoining, any and various cables and wires, including main high-pressure 
feeders and dynamo cables, exciter and resistance cables, and even small voltmeter and pilot 
wires, without any attempt at separating, spacing or even grouping them in any systematic 
manner. The failure of a single and otherwise unimportant cable, resulting in an arc, is thus 
almost certain to lead to the cables in contact with it becoming involved. The space behind 
switchboards is also in some instances so broken up and obstructed by cables, resistance framee, 
&c., аз to render the application of sand iu the event of fire almost impossible, whilst in others 
it offere à dangerous trap in case of an accident necessitating & hurried exit. The dangers 
of switchboard fires, particularly in high-pressure stations, are not confined to the fire. The work 
of repairing the damage offers considerable risk to those employed. The object of the station 
engineer and his staff is invariably to get the service reinstated with the least possible delay, 
consequently generating machines and cables are connected up and put to work in а temporary 
manner. The risk on account of mistakes being made is rendered no less by the fact that those 
engaged in the operations may be at work several days and nights consecutively until the repairs are 
completed. 'The subsequent process of replacing the repairs with permanent work also involves 
risk in so far as it is accomplished without shutting off the supply. These risks, from which 
accidents have occurred, cannot well be avoided in times of emergency, whether arising from fire or 
other causes. It would not be wise to require that the repairs be entirely completed before the 
supply is resumed, seeing that the dangers outeide the station, by reason of houses, public 
buildings and streets, &c., being kept in darkness for longer than absolutely necessary, might 
well be of greater magnitude than those incurred by the men repairing the damage. Safety lies 
rather in the directicn of the prevention of serious fires by improving the arrangement of the 
cables. Generally, it would be well to have the feeder and dynamo cables in separate fireproof 
ducta, and all subsidiary cables should be carefully arranged and, so far as possible, kept apart, 
so that in the event of the failure of any one cable there may be a reasonable probability that the 
others may not become involved. 


REPORTED ELECTRICAL ACCIDENTS IN FACTORIES OTHER THAN THOSE BELONGING TO ELECTRICITY 
SUPPLY UNDERTAKINGS, 


The total number of these is 81. It is instructive to distinguish them, as bafore, according to 
the principal injuries received, under the hesdings of “ Burns" aud Shock," though doubtless in 
many cases both burns and shock were experienced. 
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4.— Burns. Burns and injury 
Burns. to eyeeight. 
" Short- circuits when working on live switchboards or conductors 10 sivi 6 
Short - circuits owing to the use of 5 badly. еше ог 


faulty fittings, mostly switches and plugs ........................... RUE... орке e 5 
Fuses blowing ........ жр ки: 8 EEN, GE geg 
Unprotected conductors and apparatus .-............. ege imi me AA . xou ó 
Improper employment of unskilled labour .................................... 5—57...... 5—16 

B.— Shock. 
Non-fatal. Fatal. 
Unprotected conductor J ER DER 5 rer geg 
Faulty appara tun ˙ ¼ een oe € roe. cuo о A 2 
Carelessness ..... — Mà ——— — Е Ve ot ин ees 2—7 0.0... wee 


Some of these accidents occurred to persons who were not in any way engaged upon electrical 
work, but were merely, in the ordinary course of their einploy ment, using appliances which should 
have been entirely safe in unskilled hande. The unsuitable design of many electrical accessories 
for the work required of them is evident, while the want of protection of conductors shows neglect 
of ordinary elementary precaution. 

TInereasing Use of Higher Electrical Pressures.— The tendency of the electrical supply industry 
at tlie present time is towards working on a larger все, and distributing over wider areas than 
heretofore. For the economical supply of electrical energy on a large scale to considerable 
distances, large power houses are required with individually large generating sets working at 
very high electrical pressures. Some of these sub-stations are consequently on such a scale ав to be 
more important as regards output of electrical energy than many generating stations of the smaller 
undertakings. 

This process of evolution is generally to the advantage of the workpeople employed. Thus, 
generating stations, which were put down some уем ago in the midst of populous districte, have 
been filled to their utmost capacity with steam-generating plant in order to cope with the ever- 
increasing demand for electrical energy. Steam plant is taken out of the old works, and is replaced 
by electrical transformers or motor-generatore, occupying very much less space. Consequently, the 
capacity of the original works as an electrical supply station is enormously increased, while the 
atmospheric conditions, which under the crowded steam plant regime are apt to be excessively 
bad, particularly in the matter of temperature, are rendered unobjectionable. The use of extra 
high” electrical pressures, necessitated in such schemes for the economical transmission of the 
electrical епегру from a distance, need not lead to extra dangers to the employés if proper safe- 
guards are introduced. А large proportion of the generating plant, switchboards and other 
apparatus is supplied from atroad, where a much more extended experience has been gained in 
this class of work. The conditions to be met in this country are, however, different in that 
underground cables are used, whilst most of the experience gained abroad has been with bare 
overhead wires, and it remains to be seen how far the foreign methods and apparatus will prove 
satisfactory under these conditions. 

The movement towards the use of higher electrical pressures is, however, not confied to those 
portions of the undertakings with which the supply companies are exclusively concerned. At the 
present time, the pressure of a supply which may be delivered to any consumer is limited to 
250 volts, except with the express approval of the Board of Trade. It is becoming increasingly 
common for supplies of electrical energy to be given to consumers at from 250 to 500 volta 10r 
power purposes, presumably with the approval of the Board of Trade in each case, There can be 
no objection to the use of these pressures provided that thoroughly good work 18 put in, and the 
conditions laid down by the Board of ‘Trade carefully observed, but some companies are seeking 
to supply their customers at high or extra high pressures at the motor terminals in order to save 
the losses necessarily connected with the transformation of the си'гепђ to lower voltages. As the 
premises in reapect of which such powers may be sought will in general be ' factories," the matter 
is one which is of great importance to this department. 

The limitations and regulations imposed by the Board of Trade only apply directly to the supply 
companies, and affect the conditions on the consumers’ premises only in so far as they can be 
controlled by the supply companies. There is nuthing, for instance, to prevent a consumer, who ia 
supplied with electrical energy at low pressure by а company, from transforming the energy to as 
high а pressure as he pleases for any purpose required. There is also no legal limit to the pressu~e 
at which electrical energy may be generated and utilised in factories, for any purpose. In the 
early days of electric lighting arc lamps were always connected in series, and as many as 40 to 
50 lamps were connected in the same circuit, and pressures as high as 2 ‚000 volts were often met 
with. There are still а number of these installations in existence in works of various kinds, often 
in а very unsatisfactory state; one recent fatal accident was due to a leakage on oae of these 
installations, 

Dangers of Electric. Shock.—Recent fatal accidents prove that pressures, which have hitherto 
been regarded as safe, may, under conditions which often exist, prove as dangerous as the higher 
pressures, In these cases it has often been suggested that the victim must have had a weak 
heart or some disease which would render him exceptionally sensitive to electric shock. Although 
in some cases this may be so, the examples which have occurred during the last 12 months include 
several of young and healthy persons where the post-mortem examination has revealed no disease 
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whatever. In support of this statement I am not relying upon cases, as occurred at the Fulham 
public baths in December, where the victims were rendered specially susceptible by being in moist 
condition, Two fatalities have recently occurred from shock “to earth” on a 250-volt two-phase 
system, in one of which the victim was proved to have been quite sound, and was killed when 
socidentally touching a charged conductor with the little finger of his left hand. А full list of the 
electrical fatalities which have occurred during the past year is instructive, as showing that nearly 
all have been due to electrical pressures not exceeding 500 volts. Only a part, however, of these 
eases have officially come under the notice of the Factory Department :— 


No. Date. | Place. Voltage. System. 
| 1902. | 
1 April. deans Sheffield .......................... 200 Alternating. 
c нек ...- | Glapwell Collier. q 500 Alternating. 
9. n 8 St. Peter s- on- Tyne 400 Continuous. 
o Aberdeen 500 Continuous. 
9 Јове обесе не Southend ........................... ‚ 200 Continuous. 
6 August.. .... . Yarmouth ......... FCC 700 (2) | Alternating. 
7 October CER OI Philadelphia Pitt .............. — 500 (1) Continuous (?). 
8 | October Sutton Coldfield ...... — | 255 Continuous. 
9 November LA toli ти euo асова | 550 Continuous. 
10 | November ...... N „„ Londe n e 4 500 Alternating. 
п ovember ............... Middlesbrough .......... S endisse: 250 Alternating. 
12 | November .............. ‚ | Harrogate ........ S | 2,000 Alternating. 
15 December Fulham EE ' 900 Alternating. 
14 екан... E Fulham ......... . . . 200 Alternating. 
15 February . | Middlesbrough ...... ИТТИ 250 Alternating. 


— — — — — 2 ů EE — — 


In cases 1, 4 and 6 the deaths may have been attributable indirectly only to electric shock, 
& in each of them the victim suffered а serious fall after receiving the shock. In саве 9 the death 
was due to the burns received. 

Precautions against Accident.—' The precautions necessary against accident from electric shock 
or burns will differ according as to whether they are to apply to electrical stations where skilled 
persons are employed or to factories and other places where the electrical plant or apparatus is 
liable to be handled by persons without any electrical knowledge. Such distinction is no argument, 
however, for allowing a less safe standard in electrical stations than can reasonably be attained. 
The fact of a switchboard attendant being more or less skilled in electrical matters and knowing 
where danger may exist is no reason for making his safety depend upon his own never-failing skill 
and care if simple precautions in the design of the board will render it permanently safe. 

There is undoubtedly a higher standard of eafety in the more recent electrical supply stations 
and sub-stations than in the older ones. In some works the questions of safety have been very 
carefully worked out, and afford excellent examples of what can be done. Such examples I have 
frequently found very useful in dealing with cases where further protection has appeared desirable. 
Unfortunately, however, example will not accomplish everything that is wanted. There are cases 
where the parsimonious methods of those who control the expenditure will not allow of improve- 
ments involving any outlay, even in matters of danger, unless considerable pressure is brought to 
bear. In some of these cases I have been able to procure for station engineers protection which 
they themselves had previously desired and applied for without success. In some quarters station 
engineers bave stated that they would welcome definite regulations, as enaving them to know 
ezactly how they stand in regard to the requirements of the act. | 

The conditions governing the use of electrical energy in factories are less satisfactory in respect 
of safety than in the case of electrical supply stations, for two reasons, firstly, because the proprietors 
or managers of the factories are generally in the hands of the electrical contractors who supply the 
installations, and secondly, because often no one with technical knowledge is subsequently employed 
to take charge. As a rule prices are obtained from several firms of contractors and the lowest tender 
isoccasionally accepted, the price perhaps being во low that good workmanship and material are 
impossible. The purchaser having no special knowledge of electrical matters is quite unable to 
judge whether the work is good or bad, his only guide being the outward appearance of the fittings. 
The different class of work which may be supplied even to the same specification is frequently 
indicated by the prices tendered varying two or threefold. Even if the work be tendered to the 
strict specification of a competent engineer, unless there is constant supervision during its progress, 
there is always abundant opportunity for an unscrupulous or ignorant contractor to evade the 
requirements of the specification to his own advantage in the matter of expense, with little fear 
that his shortcomings will be found out in time to fix the responsibility. On the other hand there 
are plenty of contractors who may be relied upon to do good work, but naturally they cannot 
compete in price with such as are referred to above. 

The application of electrical energy in factories to purposes other than lighting, where 
electrical appliances may have to be handled by the workpeople, necessitates even a higher 
standard of work than where lighting only is concerned. It is to be hoped that the new “ wiring 
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regulations," shortly to be issued by the Institution of Electrical Engineers,“ with whom I have 
been in communication upon certain points, will be applicable во far as they go, and will be 
generally adopted. “Wiring” regulations can scarcely, however, cover the whole of the ground in 
respect of factories, as there are important matters, hardly to be included in the term “ wiring," 
to be considered in connection with safety. With regard to such regulations for factories generally, 
Mr. Н. J. Wilson, Н.М. Inspector of Factories for the Newcastle-on-Tyne District, in a recent 
report upon a fatal accident from electric shock, observes :— 

. .. . lam satisfied that they would be welcomed by both employers and employed, for I 
notice that there is uneasiness amongst workmen as to the possible dangers of shock, avid remarkable 
ignorance of the laws of electricity, which is shared by all classes— masters, managers and men. 
Further, the utilisation of electrical energy for power purposes increases by leaps and bounds. 
One single generating station on the Tyneside now supplies power at 500 volts to over 100 firms, 
the latter embracing such dissimilar industries as white lead works, potteries, confectionery 
establishments, shipyards, engineering works, saw-mills, &c., and every week sees the number 
added to. . . . There have now been five fatalities in the Newcastle district since January, 
1901, the voltages being as tollows :—Two at 250 volts, two at 450 volts, one at 440 volts. 


Representations having been made to the Secretary of State by membera of the electrical 
industry in respect of hardships which would be involved by the enforcement of certain sectioas 
of the act, an order was made in March last granting special exception to electric generating works 
in respect of limewashing, &с , and two other orders granting exceptions аз regards meal hours 
and night smployment of male young persons have since been issued. 

In accordance with your request, I supplement iny report with & summary of some of the 
conditions, often met with, which have been the cause of accidenta, or offer unnecessary risk in 
electrical stations. The electrical dangers are those due to shock or burns from short-circuite. 

ELECTRICAL GENERATING STATIONS. 
Switchboards. 

1 Unprotected conductors, at high pressures, within reach (а) on the front, (4) at the back. 
9. Unprotected "bus bars, or other main conductors of opposite polarity, but generally at low 
pressures, fixed very close together. 8. Unprotected fuses, fixed at such a height as to endanger 
the throwing of hot metal in the face of the attendant. 4. Switchboards, for constant supply, not. 
divided up or arrayged for disconnection in sections. 6. Insufficient working space in front. 
6. Switchboards and working space in front not railed off or otherwise separated from the engine 
room. 7. Insufficient space at back. 8. Space at back obstructed by cables, resistances, trans- 
formers, &c. 9. Insecure floor at back. 10. Floor at back covered with cables. 11. No floor— 
i.c., deep cable trench with no covering. 12. Insufficient lighting. 13. Low-pressure resistances, 
&c., requiring periodical &ttention, fixed close to bare high pressure terminals or conductors. 
14. Switches, fuses, &c., fixed and operated at the back instead of at the front. 15. Means not 
provided for locking switches when work is being done on circuits controlled by them. 

GENERATING PLANT, &c, 
Mechanical Protection. 

1. Want of adequate fencing for engines, flywheels, dynamos, &c. 2. Want of protection at 
shaft couplings, gear wheels, belts, coal conveyors, бс. 3. Want of fencing for gangways, pits, &c. 
4. Want of protection for steam water gauges. 

Electrical Protection. 

5. High-pressure terminals unprotected. 6. Terminals and connectors of low-pressure gene- 
rators unprotected when in exposed positions. 7. High-pressure continuous-current generators 
with very short brush-rocker handles close tothe brushes. 8. Alternators at high or extra-high 

ressures with projecting coil ends unprotected. 9. Alternators having collecting rings and 
brushes. at high pressures, within reach, and without protection. 10. High-pressure generators 
having small lubricators, requiring frequent attention, fixed close to the brushes, &o. 11. High. 
pressure '' rectifiers” in exposed positions without protection. 12. Frames, bed-plates, &c., of high- 
pressure apparatus not earthed.” 
| SuB-STATIONS, 

Underground. 


1. Insufficient height. 2. Insufficient floor space. 3. Insufficient ventilation. 4. Wet, on 

account of faulty construction. 5. Insufficient means of ingress and egress. 6. Insecure ladders. 
Either above or below ground. 

7. Exposed high-pressure conductors, terminals, switches, &c. 8. Exposed high-pressure and 
low-pressure switch gear, 'bus bars, &c., close together on the same switchboard. 9. Switches 
fred in positions accessible only by climbing on the top of transformers. 10. Non- provision of 
switch gear for disconnecting mains and transformers. 11. Transformer cases, &c., not “earthed.” 
12. No telephonic communication with generating station or controlling sub-station. 13. Inflam- 
mable construction of building and fittings. 14. Sub-stations used for purposes of store rooms, or 
for testing transformers, &c. 15. Sub-stations built underground when suitable sites above ground 
are obtainable. 

QUESTIONS OF MANAGEMENT, 

1. Generating stations or sub-stations left in charge of (a) young persons under 18, or (5) 

improvers or other persons with less than 12 months’ experience of similar work. 2. Generating 


* These Regulations were issued in February, 1903, presumably just after Mr. Ram had sent 
in his report. ey were given in full in The Electrician, No. 1296, Vol. L., p 895, and were 
issued with this DIRECTORY AND Нахрвоок for 1903; they will also be found on another page of 
this issue, 
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stations left in the sole of & stoker or engine driver. 3. Employment of unskilled persons 

(labourers, £o.) to switch off public lighting circuits, &., at sub-stations or street pillars, where 
there are conductors within reach. 4. Work of any kind in, or inspection of, sub-stations, 
by one person unattended. 5. Work on live conductors by un killed persons. 6. Work in close 
rorimity to live conductors, unless under the immediate superintendence of a skilled person. 
. Extensive repairs or alterations to live switchboards. 

It i$ unnecessary to detail the electrical dangers met with in fuctories, beyond stating that they 
are due principal/y to unprotected conductors, badly designed accessories, and careless workmanship. 
They are, for the most part, such as would be avoided by the proper observance of existing wiring 
requ ation. 


The following passage occurs in the General Report of the Chief Inspector of Factories :— 

The frst annual report of the electrical inspector confirms former experience of the extension 
of supervision to new fields. The ingenuity which has been directed to the improvement of 
appliances in other respecte haa not been sufficiently concerned with the safety of workmen, and 
obvious precautions which, with a little forethought, might have been introduced without difficulty 
at first have now то be adopted at a disadvantage. The notification of electrical accidents is evi)! 
imperfect, and there is tendency to employ unskilled persons in responsible work. Much of what 
has been raid with reference to new machinery applies equally to electrical plant, but with more 
excuse for neglect of safety, and with better response to the advice given by the inspector. The 
supply of high pressure and extra high-pressure current is increasing, and this in itself is а further 
reason for precaution, but Mr. Ram does not find tbat lower pressures are safe ; оп the contrary, 
most of the reported electrical accidente occurred with pressure under 500 volte, and two with 
prewure as low as 250 volts, Не gives а summary of the common conditions which are found to 
present unnecessary risk in electrical stations, 


APPLICATION OF THE FACTORY AND WORKSHOPS ACT, 
1901, IN ELECTRICITY WORKS. 


In April, 1908, two important Orders were issued by the Home Office with 
regard to the Application of the Factory and Workshops Act, 1901, in Electricity 
Worker. The first Order directed that the special exception by which a male young 
pereon may be employed during the night shall extend to male young persons of 
ihe age of 16 and upwards employed in electricity stations, subject to the con- 
ditions prescribed in sub-section (1) of section 54 of the Act, and to the following 
further conditions :— | 

1. Рог the purpose of ensuring that a reasonable temperature shall be maintained as required 
by sec. 6 of the Act, thermometers shall be provided, maintained and kept in working order in 
suitable positions ір each room where such young ва are employed ; | 

2. Sufficient and suitable sanitary accommodation complying with the requirements of any 
special Order made by the Secretary of State under sec. 9 of the Act shall be provided ; 

A The exception shall apply only to young persons employed as assistants to adults who are 
actually present with them during the whole time of their employment. 


The second Order directed that the following special exceptions—namely :— 


(а) An exception permitting young persons employed in a factory or a workshop to have the 
times allowed for meals at different hours of the day ; and 

(b) An e Va? permitting young persons during the times allowed for meals in the factory 
or workshop to be allowed to remain in а room in which а manufacturing process ог handicraft is 
being carried on ; 


shall extend to young persons above the age of 16 employed in electricity stations 
subject to the same conditions cited above. 


THE MANUFACTURE OF ELECTRIC ACCUMULATORS. 


The following Regulations were issued by the Home Secretary in August, 1908, and 
were to come into operation October, 1908. Before putting them into operation, how- 
ever, the Regulations were issued tentatively, in order that the opinions and objections 
(f any) of manufacturers might be considered. No substantial objection was, we 
understand, made by employers, workmen or other persons affected, and in formally 
issuing the Regulations, whic apply to all accumulator works from January 1, 1904 (and 
are in substitution of the special rules established under the Factory Act of 1891), the 
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observations at foot by the chief inspector of factories (Dr. Arthur Whitelegge) were made 
by way of explanation of certain of the regulations and to indicate additional safeguards 
which it has not been thought practicable to detine as formal requirements :— 


Whereas the manufacture of electric accumulators has been certified in pursuance of sec. 79 
of the Factory and Workshop Act, 1901, to be dangerous. I hereby, in pursuance of tne powers 
conferred on me by that Act, make the following regulations, and direct that they shall apply to 
all factories and workshops, or parts thereof, in which electric accumulators are manufactured. 
In these regulations lead process" means pasting, casting, lead burning, or any work involving 
contact with dry compounds of lead. Any approval given by the Chief Inspector of Factories 
in pursuance of these Regulations shall be given in writing, and may at any time be revoked 
by notice in writing signed by him. 

Duties of Occupier. 

1. Every room in which casting, pasting or lead burning is carried on shall contain at leas 
500 cubic ft. of air space for each person employed therein, and in computing this air space no 
height above 1416. shall be taken into account. These rooms and that in which the plates are 
formed, shall be capable of through ventilation. They shall be provided with windows made to open. 

2. Each of the following processes shall be carried on in such manner and under such 
conditions as to secure effectual separation from one another and from any other process :— 
(a) Manipulation of dry compounds of lead; (b) pasting; (c) formation, and lead burning 
necessarily carried on therewith; (d) melting down of old plates. Provided that manipulation 
of*dry compounds of lead carried on as in Regulation 5 (b) need not be separated from pasting. 

8. The floors of the rooms in which manipulation of dry compounds of lead or pasting is 
carried on shall be of cement or similar impervious material, and shall be kept constantly moist 
while work is being done. The floors of these rooms shall be washed with а hose pipe daily. 

4. Every melting pot shall be covered with а hood and shaft so arranged аз to remove 
the fumes and hot air from the work rooms. Lead ashes and old plates shall be kept in 
receptacles specially provided for the purpose. 

5. Manipulation of dry compounds of lead, in the mixing of the paste or other processes, shall 
not be done except (a) in an apparatus so closed, or so arranged with an exhaust draught, as to 
prevent the escape of dust into the work room: ог (b) at a bench provided with (1) efficient 
exhaust draught and air guide so arranged as to draw the dust away from the worker, and (2) a 
grating on which each receptacle of the compound of lead in use at the time shall stand. 

6. The benches at which pasting is done shall be covered with sheet lead or other impervious 
material, and shall have raised edges. 

7. No woman, young person or "child &hall be employed in the manipulation of dry compounds 
of lead or in pasting. 

(a) А duly qualified medical practitioner (in these Regulations referred to as the“ appointed 
surgeon "), who may be the certifying surgeon, shall be appointed by the occupier, such appoint- 
ment unless held by the certifying surgeon to be subject to the approval of the Chief Inspector 
of Factories. (b) Every person employed in a lead process shall be examined once а month by the 
appointed surgeon, who shall have power to suspend from employment in any lead process. (с) No 

erson after such suspension shall be employed in а lead process without written sanetion entered 
in the health register by the appointed surgeon. It shall be sufficient compliance with this Regula- 
tion for а written certificate to be given by the appointed surgeon and attached to the health 
register, such certificate (о be replaced by а proper entry in the health register at the appcinted 
surgeon's next visit. (d) A health register in a form approved by tbe Chief Inspector of Factories 
shall be kept, and shall contain a list of all persons employed in lead processes. The appointed 
surgeon will enter in the health register the dates and results of his examinations of the persons 
employed and particulars of any directions given by him. He shall, on a prescribed form, furnish 
to the Chief Inspector of Factories, on January 1 in each year, a list of the persons suspended by 
him during the previous year, the cause and duration of such suspension, and the number of 
examinations made. The health register shall be produced at any time when required by Н.М.» 
Inspectors of Factories, or by the certifying surgeon, or by the appointed surgeon. 

9. Overalls shall be provided for all persons employed in manipulating dry compounds of lead 
or in pasting. The overalls shall be washed or renewed once every week. 

10. The occupier shall provide and maintain: —(a) А cloak-room in which workers can deposit 
clothing put off during working hours. Separate and suitable arrangements shall be made for 
the storage of the overalls required 1n Begulation 9; (b) а dining room unless the factory is closed 
during meal hours. : 

11. No person shall be allowed to introduce, keep, prepare or partake of any food, drink or 
tobacco in any room in which а lead process is carried on. Suitable provision shall be made 
for the deposit of food brought by the workers. This Regulation shall not apply to any sanitary 
drink provided by the occupier and approved by the appointed surgeon. 

12. The occupier shall provide and maintain for the use of the persons employed in lead 
processes а lavatory, with soap, nail brushes, towels, and at least one lavatory basin for every 
five such persons, Each such basin shall be provided with а waste pipe, or the basins shall be 
placed on а trough fitted with а waste pipe. There shall be а constant supply of hot and cold 
water laid on to each basin. Or, in the place of basins the occupier shall provide and maintain 
iroughs of enamel or similar smooth impervious material, in good repair, of а, total length of 26. 
for every five persons employed, fitted with waste pipes, and witheut plugs, with а sufficient 
supply of warm water constantly available. The lavatory shall be kept thoroughly cleansed, and 
shall be supplied with a sufficient quantity of clean towels once every day. 
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13. Before each meal and before the end of the day's work, at least 10 minutes, in addition 
to the regular meal times, shall be allowed for washing to each person who has been employed in 
the manipulation of dry compounds of lead or in pasting. Provided that if the lavatory 
zeg Neu specially reserved for such persons exceeds that required by Regulation 12, the 
time allowance may be proportionately reduced, and that if there be one basin or 2ft. of trough 
for each such person this Regulation shall not apply. 

14. Sufficient bath accommodation shall be provided for all persons engaged in the 
manipulation of dry compounds of lead or in pasting, with hot and cold water laid on, and а 
sufficient supply of soap and towels. This rule shall not apply if, in consideration of the special 
circumstances of any particular case, the Chief Inspector of Factories approves the use of local 
public baths when conveniently near, under the conditions (if any) named in such approval. 

15. The floors and benches of each work room shall be thoroughly cleansed daily, at а time 
when no other work is being carried on in the room. 

Duties of Persons Employed. 

16. All persons employed in lead processes shall present themselves at the appointed times 
for examination by the appointed surgeon as provided in Regulation 8. No person after suspension 
shall work in a lead process, in any factory or workshop in which electric accumulators are 
manufactured, without written sanction entered in the health register by the appointed surgeon. 

17. Every person employed in the manipulation of dry compounds of lead or in pasting shall 
wear the overalls provided under Regulation 9. The overalls, when not being worn, and clothing 
put off during working hours, shall be deposited in the places provided under Regulation 10. 

18. No person shall introduce, keep, prepare, or partake of any food, drink (other than any 
sanitary drink provided by the occupier and approved by the appointed surgeon), or tobacco in 
any room in which a lead process is carried on. 

19. No person employed in а lead process shall leave the premises or partake of meals without 
previously and carefully cleaning and washing the hands. 

20. Every person employed in the manipulation of dry compounds of lead or in pastingshall 
take а bath at least once а week. 

21. No person shall in any way interfere, without the concurrence of the occupier or manager, 
with the means and appliances provided for the removal of the dust or fumes, and for the carrying 
oat of these Regulations. 


OBSERVATIONS BY Dr. ARTHUR WHITELEGGE. 


Regulation 1.—The word windows in par. 2 does not exclude skylights nor does the 
wording require that the necessary through ventilation must always be maintained by means of 
windows alone. When pasting is done, for instance, as in Regulation 5 (b), through ventilation can 
be maintained by the windows on the one hand and the exhaust draught at the bench on the other. 

Regulation 2.—The words “effectual separation" do not necessarily involve separate 
workrooms. This portion of the regulation has been left in general terms, since in some cases 
the desired effect may be attained by apparatus entirely closed in, or by suitable screens (not 
necessarily extending from floor to ceiling) and local exhaust ventilation. 

Persons engaged in the pasting room are exposed to special dangers. The requirements of 
Regulations 2, 3, 5. and 6 must be regarded as the minimum that can be demanded for the 
control of dust, but other means of protection in this direction should also be devised when 

icable. In this room especially good light is necessary, preferably from windows in the wall. 

incidence of poisoning on persons thus engaged has led manufacturers in some instances to 
alternate the work of pasting with that carried on in the formation room. No regulation 
requiring the wearing of gloves by persons engaged in pasting has been inserted, but it need 
hardly be pointed out that their provision in certain cases where, as a precaution against cracking 
of the skin, or even against lead poisoning, their use seems desirable, would be entirely in harmony 
with the regulations. 

Regulation 8 (d).—Special forms for use by appointed surgeons in reporting particulars 
as to persons suspended are provided. A health register also is provided for use by the 
appointed . When the surgeon examines persons he should enter the date in the second 
portion of the register at the top of one of the 12 columns headed “ Date and result of examina- 
tion,” and in the space below (opposite the name of each person examined on that date) a brief 
note of the condition found. ere definite ill effects are observed, their presence and c т 
should be further described where necessary in the fourth column of the first part of the register. 
In the first part of the register the date of visit is again to be noted, with a statement of the 
total number examined, notice of suspension from work or written certificate permitting resump- 
tion of work by the surgeon, and his initials. 

Regulation 9.—Arrangements for washing overalls should, so far as possible, be such as to 
exclude its being done at the homes of the workers. It may also be noted here that there are 
processes which it is difficult to define, such as the handling of formed plates containing peroxide 
of lead, where use of overalls may be as desirable as in the process of pasting. 

Regulation 10.—While the provision of separate lockers for workmen employed in lead 
arg is not expressly required, advantage would accrue were this plan adopted, each locker 

divided into two portions, one portion for clothing put off during working hours and the 
other for overalls. 

Regulation 15.—Evidence is accumulating that lead dust, whether generated in the process 
€ manufacture or from sweeping the floor, dusting shelves, &c., is the main source of danger 
to all persons in the room. Hence, in the carrying out of Regulation 15, it is suggested that, 
whenever practicable, moist methods of cleansing should be adopted. 10 
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FENCING OF NEW MACHINERY AND APPLIANCES USED 
IN FACTORIES. 


The following circular on the subject of the fencing of niachinery and appliances 
in factories was issued by the Home Office in 1901 :— 


The attention of makers of machinery and appliances used in factories ie invited to the 
importance of adequately fencing the daugerous parts in the process of construction and fitting. 
While much progress has been made in applying guards to existing machinery, it is unsatisfactory 
to find that new machines, iu other respects improved, are still sent out by the makers without due 
regard to this essential point, and that precautions which are taken as а matter of course in the 
case of those made for export, are often omitted in the construction of like machinery intendedfor 
use in the United Kingdom. Hence many serious and fatal accidents arise, and at best the fencing 
which can be carried out later by the purchaser is usually less effective and more costly, even apart 
from the risks attending delay. And further, it is obviously more easy when designing a machine 
to provide proper places for guards than to have to fit guarda on to a machine designed without 
any provision being made for them. [а fact, а machine otherwise well-designed may be made 
almost valueless for trade purposes by the difficulty or impossibility of adapting to it those means of 
fencing which the law renders necessary. 

Continental and Americanm akers of machinery have lately gone far in the direction of sending 
out guarded inachines, those for printing and lithographing being marked examples, and in this 
country improvement has occurred of late in certain classes, of which cotton machinery and chaff- 
cutters are specially mentioned in the official reports. 

The statutory reaponsibility for proper fencing is being pressed upon occupiers of factories, not 
only by this department but also by accident insurance companies; and it is believed that if in 
designing machinery regard were had to the necessity of providing for fencing, and if in quotations 
for making and fixing machinery and appliances adequate fencing were expressly included, the 
purchaser would not fail to recognise the greater safety and convenience, and also the ultimate 
economy, to be secured in this way. 

These observations apply not only to certain machines as a whole, such as wood working machines 
and power presses of all kinds, but also to common parts of machinery, such as mill gearing, fly- 
wheels of engines and machines, belts, pulleys, ingathering cogwheels, and set screws (which should 
invariably be countersunk instead of being exposed in couplings, &c.), on anything which revolves, 
and to the fitting of safety appliances to hoists. Low shafting should be fenced when fitted. 

For obvious reasons it 18 not the practice of the inspectors to give any official approval of methods 
or appliances which would lend itself to advertisement, but any information or suggestion which the 
department can supply as to pointa of danger (general or in the case of special kinds of machinery) 
or the means of protection, is at the disposal of those interested. Many examples of the kind will 
be found in the published reports of this department. 


ELECTRICITY IN BAKEHOUSES. 


The Home Secretary issued in November, 1903, an order under the Factory 
and Workshop Act, 1901, modifying the proportion of cubic feet of space to each 
person employed in underground bakehouses. This order came into force on 
Jan. 1, 1904. "The importance of this order to the electrical industry is shown 
in the following :— 

I direct that the proportion of cubic feet of space to each person employed prescribed in sub- 
вес. (1) of sec. 5 of the above Act shall be modified (1) As regards underground bakehouses, by 
substituting 500 for 250 cubic ft. of space to every person ; and (2) as regards bakehouses (othe 
{һап those underground) where work is carried on at night by artificial light, other than clectric 
light, by substituting in respect of the period between nine in the evening and six in the succeeding 
morning, 400 for 250 cubic ft. of space to every person. 


Following is the text of Order No. 858, issued by the Home Secretary, 
granting special exceptions " in connection with lime washing, Ze :— 

m Whereas the Factory and Workshop Act, 1901, sec. 1, subsec. (3), provides as 
ollows :— 

For the purpose of securing the observance of the requirements of this Act as to cleanliness 
in factories, all the inside walls of the rooms of а factory, and allthe ceilings or tops of those 
rooms (whether those walls, ceilings or tops are plastered or not), and all the passages and 
staircases of a factory, if they have not been painted with oil or varnished once at least within 
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seven vears, shall (subject to any special exceptions made in pursuance of this section) be lime- 
washed once at least within every 14 months, to date from the time when they were last 
limewashed ; and if they have been so painted or varnished ehall be washed with hot water 
and soap once at least within every 14 months, to date from the time when they were last washed ; 

And whereas by subsec. (4) of the same section power is given to a Secretary of 
Btate to grant special exceptions to such provisions ; 

And whereas it appears to me that in those parts of electric generating works 
in which the number of cubic feet of space bears to the number of persons employ 
tberein at one time a proportion not less than 2,000 to every person, the provisions of 
the said subsection are not required for the purpose of securing therein the observance 
of the requirements of the Act ав to cleanliness. | 

Here follows а notification by the Secretary of State that а special exception 
fe regulations in Sec. 1 referred to shall not apply to electric generating 
WOIKS:— 

Provided (1) that the special exception shall not apply to any part of а factory which 
does not afford clear 2,500 cubic feet for each person employed therein ; (2) that nothing 
in this Order shall be taken to affect the obligation of keeping the factory in a cleanly 

state, as prescribed by subsec. (1) of the said section ; (3) that if it appear to an 
inspector that any part of а factory to which this exception applies is not in а cleanly 
state, he may, by written notice, require the oocupier to limewash or wash the same ; 
and in the event of the occupier failing to comply with such requisition within two 
months from the date of the notice, the special exception shall cease to apply to such 
part of а factory. | 


LEAD POISONING REGULATIONS IN GERMANY. 
— — 

The Minister of the Interior of the Kingdom of Saxony has ordered the 
following restrictive regulations to be enforced in all lead factories and lead 
working places within that kingdom :— 

l. No work connected with the manufacture of lead or its compounds shall be permitted in 
ordinary living or sleeping rooms. 

2. Tbe rooms or work places must be kept as clean as possible, and must be well ventilated. 
The floors must be washed Jaily, or swept after sprinkling with water. 

3. Washing places must be provided for the workers, in addition to suitable accommodation 
for storing and changing their ordinary clothing. 

4. Special clothing must be provided and worn by the workers during working hours. 

5. Tobacco smoking and chewing must not be permitted during working hours. 

6. Food and drink must not be stored or partaken of in the working rooms. 

7. Meals must be eaten in a separate room, completely separated from those in which manu- 
facture is carried on. Before eating, the workers must change their clothes, wash their faces and 
bands with hot water and soap, and rinse out their mouths with clean water. These precautions 
are also to be carried out when leaving the factory at night. 

8. A periodic medical examination of the workera is also to be carried out, and those found to be 
suffering from lead poisoning, or from any disease predisposing thereto, are to be excluded from 
the factory until restored to health. 

The special dangers of the work must also be explained to all applicants before permitting 
them to start work in the factory. 


ELECTRICITY IN MINING. 
—— 

A Committee was appointed in October, 1902, by the Home Secretary to 
inquire into the Use of Hlectricity in Mines and the dangers attending it, and 
to report what measures should be adopted in «ће interests of safety by the 
establishment of special rules or otherwise. The committee consisted of :— 

Mr. H. H. 8. Cunynghame, C.B., Legal Assistant Under-Secretary of State 
for the Home Department (chairman). 

Mr. James Swinburne, past-President of the Institution of Electrical 
Engineers. 

Mr. W. W. Hood, representing the Mining Association of Great Britain. 

Mr. W. N. Atkinson, H.M. Inspector of Mines. 

Mr. А. H. Stokes, H.M. Inspector of Mines. 

Mr. Charles Fenwick, M.P. 

Captain A. Desborough, H.M. Inspector of Explosives (secretary). б 
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Several sittings of the Committee took place between November, 1902, and 
June, 1903, and many prominent electrical and mining engineers, colliery 
managers, Ze, (including Prof. S. P. Thompson, Messrs. Alex. Siemens, D. Selby 
Bigge, H. Davis, M. Longridge, Prof. H. Louis, &о.) gave evidence as to the 
various applications of electricity to mining operations. The Committee’s report 
was not issued until the end of January, 1904, and will be found in this 
Directory ann Hanpsook. 

Appended to the report is a set of rules which the Committee suggest to the 
Secretary of State as suitable to form a basis for carrying into practical effect the 
recommendations they have made. These rules have been prepared with some 
care, and it is hoped that, in their present state, they will be complete and 
effective. It may, however, be that some modifications will be suggested before 
the rules are finally approved. 


MUNICIPAL TRADING. 


— — 
The Joint Committee on Municipal Trading, presided over by the Earl of 
Crewe, which was appointed by Parliament in 1900 and re-appointed in 1908, 
issued its report in August, 1903. 


The reference to the Committee was :—'' To consider and report as to the principles which 
should govern powers given by Bills and Provisional Orders to Municipal and other Local 
Authorities for industrial enterprise within or without the area of their jurisdiction.' 


The Committee reported as follows :— 

l. The present Committee may be regarded as continuing the inquiry held by the Joint 
5 on Municipal Trading appointed in 1900, an identical reference having been made in 
each case. 

2. The evidence taken by the former Committee was of a general character, beginning 
with a detailed examination of the limits and restrictions now imposed upon the undertakings of 
local authorities by different Departments of State, by the authorities of both Houses entrusted 
with the regulation of private business, and by the practice of Select Committees. The former 
Committee then proceeded to some consideration of the general arguments advanced by advocates 
and opponents of municipal trading. 

3. In consequence, however. of the great extent of ground to be covered, and the complexity 
of the subject, that Committee were unable to make any report on the merits, but confined 
themselves to a recommendation of reappointment in the next Session. 

4. The present Committee, in view of the fact that they were not appointed until after 
Whitsuntide, and were unable to hold their first meeting before June 15, decided to take a 
different course. 

5. The Committee felt that any attempt to survey the general subject of municipal trading 
could only have led to a second postponement of the inquiry, as it would have been impossible 
(ог them in the short time available before the close of the Session (when the existence of 
every Committee is terminated) to issue a report upon the whole subject. 

They agreed, therefore, to devote their attention to one or more distinct aspects of the 
question, passing by others until Parliament should be pleased to direct further inquiry. 

6. The first branch of the subject with which the Committee decided to deal was that of 
municipal accounts, with regard both to the form in which they are prepared, the systems under 
which they are audited and the right of access to them possessed by the ratepayers. The 
evidence taken has been mainly directed to these questions. 

7. Whatever view may be taken of the proper limits, if any, which can be set to municipal 
trading, it is clearly important that wherever it exists ratepayers should be not less fully and 
continuously informed of the success or failure of each undertaking than if they were share- 
holders in an ordinary trading company. 

8. In a large number of cases this 13 undoubtedly done. But there is, in some instances, 
evidence to a contrary effect, and in view of the ever-increasing number and magnitude of 
municipal undertakings, it is most desirable that a high and uniform standard of account- 
keeping should prevail throughout the country. 

9. The Committee are doubtful whether it would be possible to prescribe a standard form of 
keeping aecounts for all municipal or other local authorities, having regard to the varying 
conditions existing in different districts. But they recommend that the Local Government 
Departments should invite the Institute of Chartered Accountants, the Incorporated Society of 
Accountants and Auditors, and the Institute of Municipal Treasurers and Accountants of 
England and Wales, and the Society of Accountants in Edinburgh, and the Soottish Institute 

of Accountants in Glasgow to confer and report upon the matter. 
10. The Committee have directed full attention to the question of audit. 


ELECTRICAL TRADES' DIRECTORY.—1904. 119 


1l. The Committee recommend that а uniform system of audit should be applied to all the 
major local authorities—viz., the councils of counties, cities, towns, burghs and of urban districts. 

12. At present municipal corporations in England and Wales, with a few exceptions, are 
only subject as regards audit to the provisions of the Municipal Corporations Act, 1882, by 
which one auditor, who must be a member of the town council, is nominated by the Mayor, and 
two, who cannot be members of the Town Council, are elected by the ratepayers. 

13. The evidence shows that no effective system of audit is thus supplied. The elective 
auditors are poorly paid, or are unpaid altogether, little interest is taken in their election, and 
although in some cases they are able to lay а finger on а particular irregularity, it is not clear 
that they could not make the same discovery in the capacity of active ratepayers. No complete 
or continuous audit is ever attempted by them. 

14. All county ceuncils, the London borough councils, and urban district councils are subject 
to the Local Government Board audit. This audit is carried out by district auditors, who, as a 
гаје, are not accountants, and are not, in the opinion of the Committee, properly qualified to 
discharge the duties which should devolve upon them. Ву special local Acts, the Corporations 
of Tunbridge Wells, Bournemouth, and Southend-on-Sea must, and the Corporation of Folkestone 
may adopt the Local Government Board system of audit. The duties of the auditors seem to 
be practically confined to certification of figures and to the noting of illegal items of expenditure. 

15. To apply this system of audit to municipal corporations would arouse strenuous oppo- 
sition from them, and the course may be considered impracticable; but, in addition to this, 
the fact that district auditors are not accountants seems to unfit them as a class for the con- 
tinuous and complicated task of auditing the accounts of what are really great commercial 
businesses. 

16. The Committee accordingly recommend that— 

(a) The existing systems of audit applicable to corporations, county councils and urban 
district councils in England and Wales be abolished. 

(b) Aulitors being members of the Institute of Chartered Accountants or of the Incorporated 
Society of Accountants and Auditors should be appointed by the three classes of local authorities- 
just mentioned. 

(c) In every case the appointment should be subject to the approval of the Local Government 
Board, after hearing any objections made by ratepayers, and the auditor, who should hold office 
lor a term not exceeding five years, should be eligible for reappointment and should not be 
dismissed by the local authority without the sanction of the Board. 

(d) In the event of any disagreement between the local authority and the auditor as to his 
remuneration, the Local Government Board should have power to determine the matter. ` 

(e) The Scots practice of appointing auditors from a distance, in preference to local men, 
to audit the accounts of small burghs should in similar cases be adopted in England. | 

17. The Committee are of opinion that it should be made clear by statute or regulation that 
the duties of those entrusted with the audit of local accounts аге not confined to mere certification 
of figures. "They, therefore, further recommended that— 

(а) The auditor should have the right of access to АП such papers, books, accounts, 
vouchers, sanctions for loans and so forth as are necessary for his examination and certificate. 

(b He should be entitled to require from officers of the authority such information and 
explanation as may be necessary for the performance of his duties. 

(c! He should certify — 

(i. that he has found the accounts in order, or otherwise, as the case may be ; 

ii.) that separate accounts of all trading undertakings have been kept, and that every charge 
which each ought to bear has been duly debited ; 

(iii ) that in his opinion the accounts issued present а true and correct view of the trans- 
actions and results of trading (if any) for the period under investigation ; 

(iv.) that due provision has been made out of revenue for the repayment of loans, that all 
items of receipts and expenditure and all known liabilities have been brought into account, and 
that the value of all assets has in all cases been fairly stated. | 

18. Auditors should be required to express вп opinion upon the necessity of reserve funds, 
of amounts eet aside to meet depreciation and obsolescence of plant in addition to the statutory 
sinking funds, and of the adequacy of such amounts. 

19. The auditor should also be required to present a report to the local authority. Such 
report should include observations upon any matters as to which he has not been satisfied, or 
which in his judgment called for special notice, particularly with regard to the valae of any 
assets taken into account. 

20. The local authority should forward to the Local Government Board both the detailed 
accounts and the report of the auditor made upon them. It should be the duty of the auditor to 
report independently to the Board any case in which an authority declines to carry out any 
recommendation made by him. 

21. A printed copy of the accounts, with the certificate and report of the auditor thereon, 
should be supplied by the local authority to any ratepayer at a reasonable charge. 

22. After careful consideration. the Committee are of opinion that in view of the thorough- 
ness of the proposed audit, powers of surcharge and disallowance could be altozether dispensed 
with in the case of the major local authorities. 

23. Those powers could not, it is believed, be applied to municipal corporations in view of 
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the strong objection expressed by them ; and it is doubted whether their retention in the case 
of other authorities would compensate for the loss of uniformity which would result. 

24. The power of disallowance, applying, as it does, only to illegal expenditure, and not 
to unwise undertakings and enterprises, does not afford any real safeguard to the ratepayers 
whose interests are affected. 

25. With a continuous, vigilant and thoroughly efficient system of inspection and audit, 
the surest guarantee to the ratepayers against extravagance is to be found in the deterrent 
effect of public exposure, in addition to the existing legal remedies. 

26. The dispensing power possessed by the Local Government Board under the Local 
Authorities (Expenses) Act, 1887, throws on the Department an amount of work often out of 
proportion to the importance of the issue involved. 

27. The Committee suggest that in view of the large changes recommended by them it 
might be advisable to create а new body, in the form of а Board of Commissioners of Local 
Audit, in some respects analogous to the Railway Commission. This body could be entrusted 
with the powers which the Committee recommend in their report should be vested in the Local 
Government Board. 

28. The Committee recommend that if, in the case of Scotland, it is thought desirable that 
the existing statutory audit of accounts of County and Borough Councils should be maintained, 
at any rate the system of audit for the five large cities, which is at present regulated by private 
Acts, should be assimilated to that which is recommended for the major local authorities in 
England. | 

29. The Committee are of opinion that it would be advisable to continue investigation into 
other branches of the subject of municipal trading in a future Session of Parliament. 


MUNICIPAL INSURANCE. 


One of the latest and most interesting developments of municipal enterprise 
is a scheme for the insurance of the buildings and property of local authorities, 
&o., against the risk of fire. Until 1902 only а few public bodies (including Glas- 
gow and Nottingham Corporations and the London School Board) had obtained 
special statutory authority to form fire insurance funds. In consequence of the 
rapid development of municipal electricity supply, tramways, &c., local authorities 
have been compelled to insure for considerable amounts against fire, accidents to 
workmen, &., and, as a result, complaints have been made of the heavy rates and 
onerous conditions imposed by the insurance companies (who, owing to the exclusion 
of healthy competition, are able to keep up their high rates). Various attempts 
have been made to set up an effective competitive fire risk scheme, and advocates of 
the extension of municipal enterprise have favoured a scheme by which local 
authorities, either singly or in groups, would undertake their own insurance. The 
outcome of this feeling has been that, in 1902, the London Borough Councils. 
deputed the able and energetic town clerk of Shoreditch (Dr. Н. Mansfield 
Robinson) to prepare а report upon the matter and to submit a draft scheme. 

At а conference of London local authorities, held in January, 1908, at Shore- 
ditch Town Hall, 26 delegates attended from the City Corporation, the Borough 
Councils and the London Boards of Guardians, when Dr. Robinson's draft was 
considered and approved. The scheme provided that the insuring authorities 
should pay premiums for all fire insurances under their control into a common 
fund, which would be managed and controlled by an executive committee, upon 
which each insuring authority should be represented. ‘The executive committee 
would then appoint five trustees, in whose names the common fund would be banked 
and invested, and who would issue policies to the insuring bodies on terms to be 
settled by the executive. 

In March, 1903, a considerable advance was made, and a company entitled the 
MuNiciPAL Мотоль Insurance Limiten was registered for carrying out the scheme. 
This concern has no capital or shares, but has been formed on the basis of a 
mutual guarantee of its members for undertaking the insurance of the works and 
properties of municipal authorities and public bodies. The 15 local authorities in 
London interested are said to be insured for about £3,000,000 (the annnal pre- 
miums amounting to £3,000), and it was proposed to transfer the whole of this 
business to the new company. Not more than £5,000 is to be retained on any one 
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risk, and arrangements have been made with two non-tariff companies for under- 
writing the risks. Every municipal body insuring in the Municipal Mutual 
Insurance to the extent of £10,000 is entitled to send a delegate-trustee to the 
board, and the voting power is one vote for every £10,000 insured. 

Business is at first to b» confined to fire insurance, until a sufficient fund had 
been established for taking other risks. Мо dividend or profit can be paid to any 
member of the board, the advantage looked for being а gradual reduction of 
premiums until the minimum rate of loss is reached, which has been calculated to 
be about 4d. per £100 insured. 


“FAIR WAGES" CLAUSES OF MUNICIPAL AUTHORITIES. 


— ll 


Some discussion has of late arisen as to the practice of local authorities, in 
dealing with their Contractors, in the matter of the so-called “Fair Wages" 
ааай We have selected the following representative examples of these 

uses 


CITY OF LONDON CORPORATION. 
The Corporation of London has adopted no “ Fair Wages” clause in its contracta. 


LONDON COUNTY COUNCIL. 

1. Tbe contractor shall pay all workmen (except a reasonable number of his legally-bound 
apprentices) employed by him in and about the execution of this contract, or any part thereof, 
wages, and wages for overtime respectively, at rates not less than the rates stated in the third 
schedule hereto [This schedule is a list of trades, the “union ” or other arbitrarily fixed scale of 
wages paid therein, and the number of hours those engaged in such trades shall be employed at 
m " hours.— Ер. |, and for each and every breach by the contractor of this s'ipulation, and 
notwithstanding the condonation of any prior or other breach, the contractor shall, оп demand, 
pay to the Council as liquidated damages, and not as a penalty, the sum of 25. | 

2. The contractor shall observe, and cause to be observed by all such workmen, hours of labour 
not greater than the hours of labour stated in the ваза third schedule, and {ог each and every breach 
by tbe contractor of this stipulation, and notwithstanding the condonation of any prior or other 
breach, the contractor shall, on demand, pay to the Council as liquidated damages, and not asa 
penalty, for each day on which any such breach shall be committed, and for each workman in respect 
to whom it shall be committed, the sum of 5s. per hour for every hour during which on each day 
each such workman shall be employed by the contractor beyond the maximum number of hours 
stated in the said third schedule, provided that this stipulation shall not be construed to prohibit 
overtime if euch overtime be in accordance with the rules of the trade unions concerned. 

3. The contractor shall at all times during the continuance of the contract display and keep 
displayed upon the site of the works and in every factory, workshop or place occupied or used by the 
contractor in or about the execution of the contract, in a position in which the same may be easily 
read by all workmen employed by the contractor in or about the execution of this contract, a 
clearly printed or written copy of the said third schedule. 

4. Miis conttestor shall at апу time, and from time to time during the continuance of the 
contract, whenever called upon so to do by the Clerk for the time being of the Council, produce 
to such officer or officers of the Council as the Clerk may direct the time and wages books and 
sheeta of the contractor, in order to show to the satisfaction of such officer or officers whether or not 
the stipulations contained in this clause have been and are being complied with. 

5. Should any workman in the employment of the contractor be not paid the scheduled rate 
of wages, the Council may pay to any workman or workmen who have been underpaid the difference 
between the amount of wages which he may have been paid by the contractor and the amount which 
he would have been paid if the stipulation as to wages had been observed, and may deduct from 
any moneys due or to become due under the contract the amount of the said difference so paid 
to such workman or workmen. 


WESTMINSTER CITY COUNCIL. | р 

In all future contracts, unless the Council shall otherwise direct, a clause shall be inserted in 
the general conditions of tender providing that in the case of all workmen to be employed by the 
contractor, he will be required to pay wages at rates not less, and to observe hours of labour not 
greater than, the rates and hours recognised by the associations of employers and employés, and 
in practice obtained in the district where the work is to be executed. 


WOOLWICH. : 
Tbe Council of this Metropolitan Borough have adopted the clauses inserted in tenders issued by 
the London County Council, and given in full above. 
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WEST HAM. 
The Metropolitan Borough of West Ham adopts the first three conditions of 
the London County Council's clause, adding to condition 3 the following :— 
For each and every breach by the contractor of this stipulation, and notwithstanding the con- 
donation of any prior or other breach, the contractor shall, on demand, pay to the Council as 


liquidated damages, and not as а penalty, for every day during which such breach shall be or continue, 
the sum of £3. 


For conditions 4 and 5 of the London County Council clause the following 18 
substituted by West Ham :— 

А tender shall not be accepted unless it is stated by the contractor in the tender, and proved 
to the satisfaction of the Council, that the contractor at the date of the tender pays to the whole 
of his workmen such rate of wages, and observes such hours of labour, as are recognised by the 
workmen's trade unions їп the several localities where hie work is done. If after the contract is 
signed it shall be proved that the said statements of the contractor in the tender are contrary to 
fact, the Council shall be entitled to rescind the contract, or, at its option, to recover from the 
contractor, as liquidated damages, and not ae a penalty, the sum of £50. 


ABERDEEN. 


Aberdeen Corporation in 1894 passed the following resolution :— 

It is hereby stipulated and declared that the successful offerer shall bs bound to pry the 
workmen employed by him not less than the standard rate of wages relating to the particular trade 
to which his specification applies. 

BELFAST. 
Contractors tendering for or executing work under this Council muet be paying to the whole 


of their workpeople (except such as may be employed under special provisions agreed upon by the. 


employers and the organised bodies of workers) the standard rate of wages in tbe several districts 
where their workpeople are actually engaged in the execution of work, and must also be obeerving 
the hours of labour as well as the aforesaid rate of wages recognised by the associations of employers 
and the local organised bodies of workers in the various trades in the several districts where the 
work is being done, and must not prohibit their workpeople from joining trade societies, or con- 
tinuing members of such societies. Should the Council have, in ite opinion, reasonable grounds for 
believing that these conditions are not complied with, the contractor shall be required to produce 
proof (to the satisfaction of the Council) of his compliance with the said conditions. If the contractor 
(with the consent of the Council) assign or underlet the contract, or any part of it, or sub-contract, 
the principal contractor is responsible for all work being done under the same conditions as if 
executed by himeelf, and failure to comply with any of the conditions set forth shall, at the option 
of the Council, leave it within the power of the Council to cancel the contract or to call upon the 
contractor to pay to the Council £100 as liquidated damages. 


BIRMINGHAM. 


The contractor shall, during the continuance of the contract, pay or cause to be paid, to all 
workmen engaged upon the works the subject of the contract, not less than the recognised minimum 
standard rate of wages current in the district or districts where such work shall be carried out, and 
if it shall be proved to the satisfaction of the Corporation that the contractor or sub-contractor 
or sub-contractors have paid less than the minimum standard rate of wages as aforesaid, the 
contractor shall pay to the Corporation as and for liquidated damages a sum of 20s. for each and 
every case in which such underpayment shall be proved, and it shall be lawful for the Corporation 
to deduct any such sum or sums from any moneys due or to become due to the contractor 
under the contract. 


BRADFORD. 
The following is the form of Fair Contracts Clauses adopted as a standing 
order of Bradford Council. 


The contractor gives an assurance that during the three months immediately preceding the 
date of his tender for this contract he has paid the whole of his workmen not less than the standard 
rate of wages, and undertakes that he will continue to pay that rate of wages to all his workmen 
employed thereon during the existence of the present contract, such standard rate of wages to be 
deemed to be the rate mutually agreed upon by the masters' association and the trade unions 
respectively concerned, or in case there should at any relevant time be no such rate, then such rate 
of wages to be deemed to be that last mutually agreed upon by the masters’ association and the 
trade unions respectively concerned. Provided that in the case of engineers, founders and metal 
workers the rate of wages and conditions of employment last agreed upon аз between the Federated 
Engineering Employers and the allied trade unions shall be observed. And in the event of his 
assurance aforesaid being false in any particular, or in the event of the contractor committing any 
breach of his undertaking aforesaid, the Corporation may, if they think fit, atter giving him notice 
in writing of their intention во to do, forthwith enter upon and take possession of the works and 
site and of all such materials апа plant upon the site or on any ground contiguous thereto intended 
to be used for the works, and all such materials thereafter used in or about the completion of the 
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eaid works shal] become the property of the Corporation absolutely, and the Corporation shall retain 
ара bold all such plant until the works shall bave been completed under the powers hereinafter 
conferred upon them. And if the Corporation shall exercise the above power they may complete 
the contract themselves by direct labour or engage any other person to complete the contract, and ` 
may exclude the contractor, his agents and servants from entry upon or having access to the works, 
the Corporation or such other person, as the case may be, using for that purpose the plant 
and marerials above mentioned in so far as they are suitable and adapted to such use. 
Upon the completion of the works the architect shall certify the sum paid to such person 
за Moresaid, or expended by the Corporation in completing the works as aforesaid. Should 
the amount 82 certified exceed the amount which would have been due to the contractor 
upon the completion of the works by him the difference shall be payable by the con- 
tractor to the Corporation, and may be retained out of any moneys in their hands due to the 
contractor, or if no such moneys exist, or they shall be insufficient, the difference shall be paid by 
the contractor to the Corporation on demand, and the Corporation shall be entitled to sue the 
contractor for such difference. The Corporation shall not be liable to make any payment or com 
peusauon to the contractor for or on account of the use of the plant and materials aforesaid for the 
completion of the works under the provisions hereinbefore contained. After the works shall 
ћате been so completed as aforesaid, the Corporation shall give notice to the contractor of such 
completion, and may require him from time to time, before and after such completion, to remove 
from the aite his plant and all such materials as aforesaid as may not have been used or be required 
in or for the completion of the works. If such plant and materials, or any of them, are not 
removed within 21 days after notice shall have been ao given, the Corporation may remove and sell 
the эмпе, holding the proceeds, less the cost of the removal and sale, to the credit of the cou- 
tractor. Any notice to be given to the contractor under this clause may be given by leaving the 
eame at hie address above stated, or by registered letter sent to him at that address. 

Tbat for the purpose of ascertaining whether the contractor is or has been paying the standard 
tate of wages, the contractor shall whenever called upon by the Town Clerk of Bradford submit his 
wage-books to such accountant as the Town Clerk shall direct for examination at such time or 
times sa the Town Clerk may think fit. | | 

Provided always, that if the completion of the said works shall be interrupted by frost or 
continued wet or bad weather, or by a strike or lock-out of the workmen in any particular trade 
employed thereupon by the contractor, not being a strike or lock-out due directly or indirectly to 
the contractor neglecting or refusing to pay the standard rate of wages as defined in the foregoing 
clause, or by any other cause which in the opinion of the architect shall be unavoidable by the con- 
tractor, of which interruption frost, bad weather, strike, lock-out or other cause the architect shall 
be the sole judge, or in case the building shall be destroyed or damaged by fire, storm or inevitable 
accident, the period (or any portion thereof as the architect in his discretion may think reasonable 
ава proper) during which the works shall be interrupted by such frost, bad weather, strike, lock-out 
or other cause, or by destruction or damage, according to the certificate of the architect, shall not 
be reckoned within the time allowed for compietion. 

In the event of any person or firm acting in contravention of the Fair Contracts Clauses when 
carrying out any work for the Council, no further tender from such person or firm shall be considered 
for a period of five years. 


BRIGHTON. 

The contractor shall pay to every mechanic, artizan, craftsman and labourer employed by 
bim in the performance of the contract, wages at a rate not less than the standard rate of wages 
in force in the County Borough of Brighton in their several trades at the date of his tender, such 
standard to mean the rate agreed upon by the masters’ and workmen's associations in Brighton ; 
sad in case of any breach of this condition the contractor shall pay to the Corporation, by way of 
liquidated damages, a sum equivalent to the difference between the aggregate amount of the wages 
actually paid by the contractor to his aforesaid workmen, or any of them, and the aggregate 
amount which, by this condition, the contractor is required to pay to such workmen on account of 
the aame services, and such sum may be deducted by the Corporation from any moneys which may 
become payable to the contractor under thie contract, or may be recovered by them by action. 

Tbe contractor shall, with respect to each class of labour employed in the performance of the 
contract, observe the recognised hours of labour usual in the borough in respect of that class. [The 
penalty for breach of this condition is the same as set out above.] 


BRISTOL. | 
. The contractor shall pay his workmen the rate of wages generally accepted as current iu the 
ict for а competent workman in his trade, and shall observe the agreed hours and conditions of 
lbour of the various trades in the district, under a penalty of £50, which sum shall be taken to be 
the actual amount of damage sustained by the Corporation by a breach of this condition, or under 
рып of forfeiting the contract, at the option of the Corporation. 


CARDIFF. 

. The rate of wages to be paid and the hours of labour, as well as the rules imposed upon the 
Steeg, workmen, and others who shall be engaged or employed in carrying out this contract, shall 
№ such as are recognised by the respective trades unions and the employers in the town and 
филь where such contract is to be executed. 
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DUBLIN. 

The contractor shall pay to those employed on the work under his contract not less than the 
minimum standard rate of wages paid in Dublin and district, and shall employ regular tradesmen to 
perform tradesmen’s work, and observe the hours and conditions of employment now recognised ae 
proper there. 


GLASGOW. 

The contractor shall pay to all competent workpeople employed by him not less than the 
minimum standard rate of wages in each branch of the trade, or, where no such standard existe, 
such wages as are generally recognised as fair in the trade. In all other districte where the Glasgow 
scale of wages shall not apply, the contractor shall pay the said workpeople employed by him in 
connection with this contract not less than the minimum standard rate of wages paid in such dis- 
trict, or, where no such standard existe, such wages as are generally recognised as fair in the trade 
in such district. 

MANCHESTER. 

Contractors tendering for or executing work under the Council must be paying the standard 
rate of wages to the whole of their workpeople and observing the hours of labour recognised by 
the local organised bodies of workers in the various tradee affected in the districts where such work 
is being executed. No tender shall be accepted from any firm which prohibits Из workpeople from 
joining trade societies, Should the Council have, in Из opinion, reasonable grounds for believing, 
that the &bove conditions are not being complied with, the contractor shall be required to produce 
proof (to the satisfaction of the Council) of his compliance with the said conditions. The contractor 
shall not assign or underlet the contract, or any part of it, or sub-contract, except with the 
consent of the Council, and upon such conditions as it may think fit; but if the tenderer at the 
time of tendering states bis desire to sub- let any portions of the work not usually done by hia, 
the Council will consent provided that the sub-contractor is a person approved by it. The 
principal contractor shall be responsible, however, for all work done and for its being carried 
out under the same conditions as if executed by himself. Failure to comply with any of the 
conditions leaves it within the power of the Council to cancel the contract. 


The Schedule of “ Rates of Wages and Hours of Labour” referred to in con- 
tracts given out by London County Council and by several of the Metropolitan 
Borough Councils (so far as the electrical and engineering sections are concerned) 
is as follows :— 


Hours | 
Trades. | pe f pa y T. | | Rate of pay for overtime. 
ELECTRICAL TRADE— | 
Wiremen ... is sis dat .. | 84d. to 934. во hours Tiu wid a 
Jointers у SH DN "e Bé 634 | quarter 
Labourers ... aes ane и eae м i у | : 
Armature winders... aus - "T ae 54 ' Seu i dale hours—Time and 
Armature winder helpers or labourers ... и ° | | After four hours until starti 
ng 
5 winders Gg ES H ва. | time next day—Double time 
agnet winders ... is T 255 7d. | 
ENGINEERING TRADE— | 
Brass finishers | 
Coppersmiths 
Fitters and erectors o uso теа а, y Se hours—Time and а 
Ae и gé Es Ka | After first two hours until 6 
Patton dakari ii mi E ged 94d a.m.— Time and а half, 
йогага Ss Se SN o m 884. to 9 4а. Sunday work—Double time. 
Slotters and planers Se | 88а. to 934. Night shifts—Time and a half. 
Hammermen e ek e, E та. 
Labourers(employed in engineering trade) 6d. 
Drillers ... id "n is ...| 68. (day). 


For all work done at the site mentioned in the specification, or within a radius of 20 miles 
measured in а straight line from Charing Cross, in the County of London. The full schedule is 
considered to include all the trades which the contractor may require to employ in or about the 
execution of а contract at the site mentioned in the specification, or within the radium 
aforesaid. If, however, he should employ at the site, or within the radius, any workman or 
workmen in any trade not so included, the rate of wages (and rate for overtime) to be paid are not 
to be less, and the hours of labour are not to be more, than the rate of wages (and rate for over- 


time) and hours of labour which at the date of the tender were recognised by the trades unions of 
the London district. 
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CONTROL OF MAIN ROADS. 


— — 


In March, 1903, a Departmental Committee was appointed by tbe Local 
Government Board to inquire into the general condition and sufficiency of the 
roads of England and Wales, and whether any and what amendment of the law 
relating to these matters or its administration was desirable in view of the various 
purposes for which the roads now аге, or sbortly may be, utilised, and particularly 
whether any change of the authorities who have control over the roads or of their 
powers is required. | 

The members of the Committee are: Mr. J. Grant Lawson, M.P. (chairman) ; Right Hon. 
Sir J. E. Dorington, M. P.; Hon. A. Stanley, M.P.; Нор. J. W. Е. D. Scott-Montagu, M. P.; 
Mr. W. J. Bull, M.P. ; Mr. E. R. Pickmere (Town Clerk of Liverpool), Mr. G. C. Kent (Town Clerk of 
Longton), Мг. S. Woodbridge (Clerk of the Brentford Urban District Council), and Mr. B. Challenor 
with Mr. К. С. Duff, of the Local Government Board, as secretary. 

Several sittings of the Committee were held, and evidence was given by representatives of 
County and Borough Councils, the Traction Engine Owners and Users Associations, the Tramways and 
Light Railways Associations, &c. The Committee's report, which was issued in September, 1903, 
starts by giving the present classification of rcads, the number of highway authorities, and refers to 
the defects of the present system, For the maintenance and improvement of the principal roads in 
counties, the Ccommittee recommended that the formation of county highway boards, representa- 
tive of all authorities having right and powers with regard to main roads, and the main roads 
in county boroughs, should, if possible, be subjected to somewhat similar control. Recommenda- 
tions were also made as to the maintenance of main or county roads, including the grant of powers 
to councils of county boroughs to contribute towards tle cost of and to enter into agreements 
for, the maintenance of main roads outside their area, with а right of appeal to the Local 
Government Board. Further powers should also, it was advised, be given to acquire land 
compulsorily for constructing new and improving, straightening, &c., existing roads. 
The Highway Acts should be revised so as to give the county highway authorities 
similar powers to those poesessed by municipal and urban councils for protecting their 
highways. It was further pointed ont that under the Tramways Act, 1870, county autho- 
rities are not the local authorities on their own roads, whilst onder the Light Railway 
Act, 1896, they are held to be so. Powers under the Towns Police Clauses Act, 1847, and authority 
to divert traffic for repairing highways should also be conferred upon the highway authority, 
while county councils should be given the requisite power to provide lighting on any county 
bridge. The general law should be so amended as to give to main roads tbe same protection as was 
given in the Railway Clauses Consolidation Act, 1845, to tarnpike roads. It is further 
recommended that clauses relating to electric lighting, gas and water cumpanie:, inserted at the 
instance of district councils, should be at the disposal of county councils, and that power should 
be given to highway authorities to reduce the height of hedges at corners of roads, &c. | 

With regard to the congestion of traffic in the neighbourhood of large towns, owing to 
insufficient width of roads, tramway and light railway trathe, &c., the Committee considered that 
the proposed county boards should be provided with ample powers to acquire land, by agreement 
or compulsi: n, for widening and improving such roads and to raise money for same, &c., while 
alternative routes sbould be provided in certain cases so as to relieve congestion of traffic; and the 
highway authority should have power, by agreement or by provisional order, or by promoting 
a bill, to acquire land for and to make such roads. The Committee arrived at the conclusion 
that the presence of tramcars and light railway cars upon routes of inadequate width was 
the principal obstructlon to the free passage of other vehicles upon such roads and 
the main cause of insufficiency of road accommodation which at present exists, and that 
this state of affairs was largely due to the fact that the interests of through traílic have 
not in the past been sufficiently represented before some of the central authorities 
from whom permission to lay rails upon public roads has t» be obtained. Except under 
special circumstances such. permission should, in the opinion of the Committee, only be 
obtainable when the route is, or is to be made, of sufficient width to enable loaded waggons to pass 
freely on either side of the tramway lines. 

Tramways and light railways are or are intended to be remunerative undertakings, and the Com- 
mittee think it not unreasonable to require that promoters of such undervakings should either leave 
to or provide for other users of the public roads sufficient road accommodation. They recomniend 
that it be provided by Parliament that, except in very special circumstances, proved to the satisfac- 
tou of the sanctioning authority, no tramway or light railway should be, in future, laid upon ve? 
road which has not, or will not have when the works are completed, a minimum of carriageway, whic 
they suggest should be Z3ft. if it is proposed to lay a double line of rails of ordinary gauge and 27ft. 
in the case of a single line. These minimum widths would, however, be wholly inadequate in some 

laces where traffic is great, and they suggest that such cases should be met by giving to ү 
highway authority a full right to appear and be heard before any tribunal which is dealing wit 
a proposal to lay rails upon any road under the control of such authority. They further recom- 
mend that, as the promoters of light railways have power to purchase lands compulsorily they 
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should, in districts where roads are narrow and cannot be widened, except at great expense, or are 
already congested with t raffic, be required to excercise their powers and lay rails on lands acquired 
for the purpose instead of upon the roa ів. 

The Committee concur in the recommendation of the Select Committee on Private Business, 
made in 1902, to the effect that Standing Order No. 133a should be amended so that associations 
or bodies sufficiently represeuting interests or traffic affected by bills other than those specified in 
that Order should be allowed a locus stadi. 

Among other recommendations of the Committee are that notice of intention to open a road 
should be given to the highway authority, and that the restoration of the roadway to its original 
condition should be done by that authority but at the expense of those responsible for the opening. 


LOCOMOTION IN LONDON. 


With the 1903 edition of this Птвестову anp Накрвоок there was issued a 
separate folding sheet entitled “ Locomotion in London," showing the electric rail- 
ways in London actually in operation, in process of construction or authorised, and 
including a separate map of the Central London Railway and its proposed extension, 
and also a sketch map of the system of tramways of the London United Tramways 
undertaking and the proposed extension of these lines. 


It will be remembered that а Royal Commission was appointed early in 1903 to inquire into 
the means of locomotion and transport in London and to report as under :— 

(а) As to the measures which they deem most etfectual for the improvement of the same by 
the development and interconnection of railways and tramways on or below the surface by increas- 
ing the facilities for other forms of mechanical locomotion, by better provision for theorganisation 
and regulation of vehicular and pedestrian traffic, or otherwise; and 

(b) As to the desirability of establishing some authority or tribunal to which all schemes of 
railway or tramway construction of a local character should be referred, and the powers which it 
would be advisable to confer upon such a body. 

The following are the members of this Commission :—- 

Sir David Miller Barbour, K. C. S. I., K. C. M. G., Chairman; Earl of Cawdor ; Viscount Cobham ; 
Lord Ribblesdale ; Right Hon. Sir Joseph Cockfield Dimsdale, Bart., K.C. V.O., M.P.; Sir John 
Poynder Dickson-Poynder, Bart., D.8.0., M. P.; Sir Robert Threshie Reid, G.C.M.G., K.C., M. P.; 
Sir Francis John Stephens Hopwood, K.C.B., C.M.G., Permanent Secretary to the Board of 
Trade; Sir John Wolfe Barry, K.C.B., F. R. S.; Sir George Christopher Trout Bartley, K.C.B., M.P.; 
Mr. Charles 5. Murdoch, C.B,; Mr. Felix Schuster ; Mr. George Gibb. Mr. Lynden Livingstone 
Macassey, В.А., B.Sc., Barrister-at-Law, is Secretary. 

Elsewhere in this edition will be found full particulars of the various schemes which have 
come up for Parliamentary sanction in connection with locomotion in London during the past 
year. Some of these proposals have been successfully engineered through Parliament, others have 
been delayed, withdrawn or rejected. 

The first meeting of the Royal Commission was held on March 13th when Sir Herbert Jekyll, 
of the Railway Department of the Board of Trade, was the first witness examined, and was 
followed by Mr. H. А. Steward, one of the Light Railway Commissioners, and Mr. J. J. Dodds, an 
assistant under-secretary of State for Scotland. These gentlemen explained the procedure under 
ihe Board of Trade regulations and under the Light Railways Act respectively, Mr. Dodds 
describing the differences between Scottish Provisional Orders and Light Railway Orders as 
compared with those in England. Mr. Lukach, a director of the British Westinghouse Co., next 
tendered evidence and gave an interesting description of the Metropolitan Railway of Paris, which 
has а length of line of 17°355km. This witness was followed by Mr. Alpheus Cleophas Morton, 
chairman of the Streets Committee of the Corporation of London, who expressed the views (more 
or less) of that body. Не made special reference to а resolution passed on March 12, 1903, by 
the City Council, That it is desirable to have a new and independent authority or tribunal to be 
provided by Pariiament subject to the rights and privileges of local and road authorities being 
preserved." This witness underwent a long examination. 

Mr. W. H. Dickinson, Alderman of the London County Council and Chairman of a special 
committee appointed by that body on locomotion, presented a lengthy statement as to the views 
of the County Council on the subject of locomotion in London generally. The next witness was 
Sir Richard Nicholson, representing Middlesex County Council, and he was followed by Mr. 
Sydney Morse, representing the British Electric Traction Со. Mr. G. Г. Gomme, clerk to the 
London County Council, followed and presented the second portion of the evidence prepared by 
the London County Council regarding locomotive services in London. The statement presented 
by Mr. Gomme sketched in detail the history down to the present day of the undertakings of the 
various trunk railway companies which come into London, the Metropolitan and Metropolitan 
District Railways, and the tube railways. Mr. E. Harper, statistical ofticer to the London County 
Council followed with details of the growth of London’s population and its possible future growth. 
Mr. J. У. Benn, chairman of the Highways Committee of London County Council, was the next 
witness and gave some interesting particulars of the traftic over the London bridges and of the 
steps taken by the County Council to convert to electric traction the lines of tramways which the 
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Council had acquired in various parte of the Metropolis. Mr. S. G. Burgess, housing manager of 
the London County Council was the next witness and spoke as to over-crowding. Mr. Maurice 
Fitzmaurice, chief engineer to the London County Council, dealt chiefly with the subject of 
obstruction to locomotion owing to the breaking up of the streets, &0. Мг. Н. E. Heywood, соп. 
troller to the London County Council, spoke as to the financial aspect of the tube railway 
proposals, &c., which had come before Parliament, and pointed out that the tube railways now in 
operation in the Metropolis represented а total capital of £7,518,000, those in course of construc- 
tion а further £18,493,000, those authorised but not yet commeneed 23,680,000 and those рго- 
posed next session (1904), including the suspended lines, £20,586,000, making а grand total at 
that date (July 24, 1903) of £50,277,000. The total capital subscribed at the same date was only 
£11,708,000 or about half the total authorised capital of the various undertakings submitted for 
subscription up to that time. М 

In connection with the work of this Commission it was stated in the House of Lords on 
August 6 by the Duke of Devonshire that the Royal Commission would not be likely to present 
any report before proceedings had to be taken for the promotion of bills to be introduced next 
session (1904). It was (said the Duke) extremely improbable that any new schemes would be 
allowed to go on until the Commission had reported, and he considered 1t desirable that this fact 
should be brought to the notice of intending promoters. 

On September 18th the following members of the Royal Commission on London Traffic left 
this country for the United States “ to thoroughly inspect the various systems of traction adopted 
in that country ”:— Зи David Barbour, Lord Ribblesdale, Sir John Dickson-Poynder, Mr. George 
Gibb, Sir George Bartley and Mr. Lynden Масаввеу (ѕес.). New York, Boston, Washington and 
Philadelphia were visited by the members of the Commission, and Mr. Macassey also visited 
Chicago, Detroit, Cleveland and Albany. 

The first meeting of the Commission on the resumption of proceedings was held on 
November 6th, when Mr. W. E. Riley, superintending architect to the London County Council, 
gave evidence, and laid before the Commission the following suggestions of the Council with regard 
to the evolution of a system of intercommunication between the numerous railway termini of the 
metropolis :— 

The City and South London Railway could be extended from its present terminus at Islington 
down to King’s Cross and St. Pancras, so as to form an interchange station with the Baker Street 
and Waterloo Railway at Portland-place, and interchange stations could also be arranged near 
that spot with the Great Northern and Strand Railway as well as the Charing Cross, Euston and 
Hampstead Railway. Ву this means the following termini could be brought into communication :— 
London Bridge, Bank, Moorgate-street, King’s Cross, St. Pancras, Euston, Waterloo, Charing 
Cross,Marylebone and Paddington. A further means of such communication would be an exten- 
sion of the authorised North-West London Railway from Marble Arch to Vauxhall Station. 
There could be an exchange between such a line and the Baker Street and Waterloo Railway 
in the Edgware-road. This line would thus couple up with Victoria, and leave very few other 
termini unconnected. An extension of the Great Northern and Strand Railway from its Strand 
terminus to Waterloo would form an approximate north and south line. Still another line which 
he considered necessary was one from Piccadilly-circus to the City via Charing Oross, the Law 
Courts and Ludgate-circus. Witness also suggested that if tramways were not stopped from 
crossing the bridges, and were allowed to run along the Embankment, the dangerous termini at 
Westminster and Blackfriars would be abolished. The tramway now terminating at Hampstead- 
road should be brought nearer the centre of London by an extension down Tottenham Court-road. 
A further suggested route for a tramway, partly on the surface and partly in a shallow subway, 
was from Hammersmith Broadway, aleng Kensington-road via the south side of Kensington 
Gardens and Hyde Park to Piccadilly, and by а widened thoroughfare to Kingsway. 

Outside the central area of London greater railway accommodation was also necessary, and 
the following suggestions for new tube railways were made :— 

1. А route from Highgate, running via Hornsey, Alexandra Palace and Wood Green to 
Tottenham, where it would join a route from the last-named place to the City. 

2. A route starting at Clapham Common and running to Tooting in the direction of Mitcham. 
The passenger traffic on the City and South London Railway between Kennington and the Bank 
was so great that any extension of this line would only cause further overcrowding unless relief 
could be obtained by the construction of the authorised City and Brixton line. 

8. A route running through Poplar, crossing the river and continuing vi& Greenwich and 
Kidbrooke to Eltham, returning via Lee, Lewisham, New Cross, Deptford and Bermondsey and 
crossing the river to а point near the Monument. 

4. А route from the junction of Sloane-street and Knightsbridge down Sloane-street through 
Sloane-square along King’s-road and crossing the Thames to Putney. This route would be 
capable of extension towards Kingston, becoming а surface line as soon as possible. 

5. An extension to Willesden Junction, and possibly further, as а surface line, of the Baker 
Street and Waterloo Railway from its present authorised termination at Paddington. 

6. A route from Walthamstow, through Leyton, entering the City by Bethnal Green was very 
necessary, but the exact route required consideration. Relief of the present great congestion at 
Bethnal Green Junction was much needed. 

7. А route beginning at the junction of Queen-street and Cannon-street, passing under the 
Thames, through Peckham, and ending at or near the Crystal Palace. This line would probably 
be expensive to construct, but would be very useful. 
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8. A route from the termination of the authorised North- West London Railway at Marble 
Arch to Victoria and Vauxhall and in the direction of Camberwell and Peckham. 

To complete the systems by connecting one district with another, it was also suggested that 
certain points on the radial lines should be selected, and locomotion services provided between 
them. Deep-level tubes should only be constructed where the exigencies of street traffic required, 
and shallow underground or surface lines should be built as continuations. With a view, also, 
to providing further relief to rapidly increasing street traffic in and acound the central business 
area, and to provide for the probable increase of traffic in outlying districts, Mr. Riley sugyested 
that broad avenues should be constructed specially with a view to building shallow subways 
for tramways underneath them. Опе such route suggested was on the line of the projected 
City and Crystal Palace Railway through Camberwell and Peckham. The construction of this 
line as а tube, owing to the water-bearing nature of the subsoil, would probably be very 
expensive. A number of similar routes were also suggested running north, south, east and 
west. Mr. Riley said the suggestions were not, however, put forward in any way as the definite 
proposals of the London County Council. 

Mr. Riley was followed by Mr. Andrew, valuer to the London County Council, and by Sir 
Alexander Bruce, assistant Commissioner of Police, whodealt with the powers vested in the police 
by various public Acts. Sir Alexander gave a list of the various hindrances to trattic which inter- 
fered with its rezulation, and made particular reference to the different rates of speed of different 
classes of vehicles and the frequent breaking up of the streets He said a remedy had been sug- 
gested in the form of subways or the placing of all traffic matters in the hands of one authority in 
order that, after consultation with the police, fixed hours for the breaking up of the roadways 
should be arranged. He made no suggestion for any increase in the powers at present possessed 
by the police authorities in connection with the regulation of street traffic, but said that a material 
cause of hindrance to traffic was the fact that tramway routes and termini had not been fixed with 
due regard to the convenience of the public. He proposed looped termini such as had been 
adopted at Hummersmith Broadway. He further suggested that the police authorities should be 
consulted as to the location of tramway routes and termini, and enumerated certain thorough - 
fares which he considered unsuitable for tramways. These were: —High-street, Brentford, High- 
street, Whitechapel, High.street, Shoreditch, Hackney-road, Newington Butts, Walworth-road, 
London-road, Southwark Park-road, Old Kent-road and King-street, Hammersmith. Sir Alexander 
Bruce was particularly emphatic as to the disadvantages of the tramway termini at Shepherd’s 
Bush and Kew Bridge. 

Supt. Bantinck (D Division), Metropolitan Police, was of opinion that the tramways came 
too near the centre of London. Other police evidence was given by Supt. Cole (E Division), who 
suggested that sidings should be constructed at tramway termini for the cars to change and prohi- 
bition of traction engines hauling trucks in main thoroughfares. Supt. Mann (C Division) gave 
similarevidence. This witness was followed by Supt. Powell (T Division), Supt. Melvin (H Divi- 
sion) and Supt. Noviss (L Division). This last witness referred to the danger to the public 
of the tramway termini at Blackfriars and Westminster bridges and at the Elephant and Castle. 

The police evidence was followed by that of Mr. J. H. Brown, chairman of the Highways 
committee of Battersea Borough Council. who spoke on behalf of the London Borough Councils 
as & whole, and said there was a strong feeling in favour of the establishment of a special 
tribunal to deal with the question of London traffic, reserving to the Borough Councils the 
retention of their powers as to the highways in their districts. Mr. H. G. Hills, town clerk to 
Wandsworth Council, followed and supported these views. This witness supported the proposal 
that all street openings should be undertaken by the local authorities, and not by gas, electric 
light, water or other companies. Не also strongly protested against the veto of the local 
authorities as to tramway matters being taken away, and in this view was supported by Mr. A. B. 
Bryceson, town clerk of Woolwich. 

Commenting generally upon the evidence of the representatives of the Borough Councils, it 
may be said that these bodies expressed their willingness to surrender all powers they at present 
possessed concerning tramways to a properly constituted cental authority on the condition that 
the London County Council also waives its right of veto. As the law stands at present, the 
Borough Councils can negotiate with a view to extensive road widenings as a condition to consent 
to a tramway, but the scheme can then be vetoed by the County Council on general principles. 
This notwithstanding, the London County Council can themselves promote a tramway and can 
xact from the Borough Council one-third of the cost of road widenings. 

The evidence above detailed was followed by that of Mr.J. Н. Robinson, alderman and chair- 
man of the Works committee of Stepney Borough Council, who objected strongly to the powers 
of these bodies over the public highways being curtailed in any way, The witness failed to see 
that any good purpose would be served by transferring these powers to one central authority. 
Mr. J. Е. Dixon, engineer and surveyor to Shoreditch Borough Council, followed, and said that 
во far ав the Shoreditch district was concerned congestion could be obviated by road widenings. 
This witness suggested the construction of the following tube railways:—(a) From Shoreditch 
Church under Old-street, Clerkenwell, and Theobalds-road towards Charing Cross; (b) From 
Tottenham and Walthamstow, joining at Shoreditch Church, and proceeding under High-street, 
Shoreditch, Bishopsgate-street, Gracechurch-street, Cannon-street and the Strand to Piccadilly, 
Shoreditch Council would, Mr. Dixon stated, be prepared to surrender its tramway veto to an 
impartial tribunal dealing with London locomotion. Мг. Е. 8. Robinson, town clerk to Greenwich 
Borough Council, generally supported the views of preceding witnesses as to the retention of the 
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local tramway veto, and suggested the granting of further powers to the local authority over the 
public highways. Greenwich Council was (said witness) in favour of fixed stopping places. 

Mr. Arthur Harrison, engineer and surveyor to Southwark Council, said the dangerous con- 
dition of the streets in the Southwark district had been considerably enhanced since the inaugura- 
tion of the London County Council tramways. No less than 1,500 tramcars passed along 
Walworth-road in one day,over 1,000 along Blackfriars-road, a similar number passed Bricklayers 
Arms in the Old Kent-road, 1,500 along Newington Butts, 2,500 along London-road, and over 
500 passed St. George’s Church in the Borough High-street. This witness stated that from 
St. George's Chureh, Borough, to London Bridge (about 4 mile) there were 172 footpath electric 
light and telephone boxes, which were in frequent use. The evidence of Mr. R. M. Briscoe, town 
clerk to the Fulham Council, who followed, dealt chiefly with the question of omnibus traffic. 

Mr. Thos. Scorgie, engineer and surveyor to Hackney Council, said the traffic question had 
occupied the attention of his Council for many years. With regard to the local tramway veto, 
he beld that this could not be safely transferred, as to abolish this would mean that the London 
County Council would proceed with any unwise scheme without consulting the local authorities. 
Usually the first official intimation the borough councils received of any tramway scheme was 
a request from the County Council for permission to affix notices of their intention to apply 
to Parliament upon the lamp-posts when, it was too late for any representation to amend or alter 
tbe scheme. The London County Council had obtained powers years ago to construct certain 
lines, and these powers had not been put into force. Such a delay might easily result in the 
character of the particular neighbourhood becoming quite changed and the necessity for the line 
andesirable. This witness spoke as to the feasibility of а tabe railway scheme such as the City 

and North-Eastern Suburban Railway, which has twice been unsuccessfully promoted. 

Councillor Levy (Hammersmith) said that congestion in the Hammersmith distriot was due 
to increased population, which had been brought about by the construction of the Central London 
Railway and the London United Tramways. Although there was no deficiency of railway accom- 
modstion in Hammersmith vhe pressure of traffic was so heavy that alternative routes were 
urgently needed. and he suggested an underground railway from Hammersmith via Kensington, 
Knightsbridge, Piccadilly and Charing Cross to the City, and re-arrangement of the tramway 
terminus in Uxbridge-road and further considerable widenings of the main thoroughfares in 
Hammersmith. Mr. J. Patten Barber, borough engineer of Islington, laid stress upon the need 
for communication between the north and south of London and between Islington and the west 
of Lendon. At present only omnibus communication exists. 

Mr. W. Eve, alderman of Stoke Newington Borough Council, said London had suffered con- 
siderably through want of a supreme authority to deal with locomotion in the metropolis. Many 
desirable tramway schemes had been abandoned through the multiplicity of control. Mr. Eve 
srongly urged that the electrification of the tramways in the north should be proceeded with 
forthwith, and a tube railway to the north and north-east of London from the City and the West 
was much needed. Mr. Eve preferred a tube railway to shallow tunnel tramways, chiefly on the 
sroand that obstruction, inconvenience and loss was caused to shopkeepers during tramway 
construction. | 

Мг. В. Е. Whur, chairman of the Works committee of Paddington Council, supported the 
retention of the local tramway veto and the granting of increased powers to local authorities as 
€ street openings. He advocated the formation of а comprehensive scheme of underground rail- 
ways or shallow tramways for the whole of London, and urged further that the cost of street 

idening should be borne by the promoters of these undertakings. He supported the suggestion 
for the appointment of а Board of Locomotion in London. Мг. W. М. Blair, borough engineer 
and surveyor at St. Pancras, held that no street having two lines of tramways should be less than 
"il wide. This witness also approved the formation of an impartial Board of Locomotion for 
London, but said there was a general fear that the London County Council would acquire too 
mach interest on such а tribunal, Mr. Chambers Leete, town clerk of Kensington, was in favour 
ot tabe railways or shallow tunnel railways in preference to surface tramways. Не would go so 
м as to abolish certain of the existing tramways which penetrated towards the centre of the 
metropolis. He held strongly to the local tramway veto, and stated that he was acquainted with 
oat instances in which the possession of such veto had been of great value to the district. He 
could not allew the County Council to be the sole tramway authority to the detriment of the powers 
iready held by the local authorities, who were the road authorities. 

Mr. Н. C. Jones, town clerk of Holborn, strongly urged the intercommunication of all the tube 
always by means of exchange stations. Holborn Council were strongly of opinion that surface 
V&mways were impossible for m thoroughfares, but would cordially support an extensien of 
‘hallow tannel tramways such as the London County Couneil were constructing beneath Kings- 
vay. И a special trafic commission were established for London, no representative either of the 
London County Council or of the Borough Councils should be allowed to sit upon it, but it should 
be an absolutely impartial and independent body with judicial functione. This witness held that 
à iurface tramway should never be constructed on a road less than 100ft. in width. 

. Mr. Н. E. Edwards, borough engineer, Lambeth, admitted that the conduit tramways in 
South London were extremely useful, but said that the extra speed of the electric cars had the 
Чем of compelling drivers of other vehicles to occupy the sides of the road, so increasing the 
Congestion there. Mr. D. W. E. Higgins, borough surveyor, Chelsea, said that two years ago two 
tube railway schemes were put forward, both or either of which would have been a great boon to 
the western portion of Chelsea, but both were dropped. Col. A. J. Hopkins, Marylebone, said 
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the Marylebone Council considered that а standing committee of metropolitan members of 
Parliament should consider all new schemes of tube railways or underground communications 
affecting the metropolis, that subways for foot passengers should be constructed at all busy 
crossings, and that, if a tramway passed at these points, the tramway autherity should bear the 
cost of the subways. Ald. Tyler, Bermondsey, gave similar evidence. 

Mr. В. F. Hills, Thames Iron Works Co., the next witness, said that as long ago as 1894 powers 
were granted to some local people for making an electric tube railway from the City to Waltham- 
stow and Epping Forest, but these persons had been unable to raise the necessary capital. He 
took over the powers, but the disturbed state of the money market owing to the outbreak of the 
South African war in 1899 prevented these powers being put into effect, although he had spent 
£20,000 on the project. In 1900 he formed a financial group, including the firm of J. 8. Morgan 
& Co., and had altogether lost in this venture £80,000. He held that the present Parliamentary 
procedure with regard to the promotion of schemes of locomotion was too rigid. 

Ald. Т. W. L. Emden, Mayor of Westminster, favoured the construction of street subways 
for tramways, and exhibited a model embodying his ideas, These tramways should be con- 
structed by the local authorities, the tramways being worked, he suggested, by the London 
County Council. He considered such means of communication immediately necessary in Victoria- 
street and Piccadilly. Mr. Emden was supported by Mr. John Hunt, town clerk, Westminster, 
who said that the construction of a subway route from Hammersmith Broadway to Bishopsgate, 
via Victoria and the Strand, would average in cost £700,000 per mile and the seven miles of route 
would consequently cost less than £5,000,000 and would require for interest, at 34 per cent., a 
little over £200,000 per annum. 

Mr. J. W. Bradley, engineer and surveyor to the City of Westminster. dealt with the various 
causes of obstruction in London, and especially urged that tube railway companies should not ће 
allowed to have their entrances and exits on the line of already congested thoroughfares. He 
approved the views of Mr. Emden as to the practicability of subways for tramways, pedestrians, 
pipes, wires, &c., and contended that such a line of tramways from Hyde Park Corner to 
Piccadilly Circus and on to the Strand and the City would take the whole of the short distance 
traffic over that route. Throughout the whole of this route the cost of acquiring vaults for such 
a subway would only be about £32,000. 

The next witness was Mr. Stephen Sellon, late chief engineer to the British Electric Traction 
Co. and now consulting engineer to the company. Mr. Sellon said the local authorities had 
frequently abused the powers which Parliament had given them, and from 1880 to 1895 tramway 
business in this country had been at a standstill owing to the veto possessed by the local 
authorities and tothe purchase clause (sec. 43) of the Tramways Act, 1870. This had not only 
affected tramway construction in the provinces, where several bad cases of obstruction had 
occurred, but in London it had delayed for years the electrification of the tramways. It 
was only in 1908 that the London County Council had adopted electric traction on its southern 
lines, while for those in the north of the Metropolis there was no immediate ore 
of electrification. Only in one part of London had this opposition been overcome by the more 
reasonable policy of the local authorities, and the advantage of this was shown in the compre- 
hensive and popular group of tramway routes due to the London United tramways in the West. 
Tramway development in London had been ridiculously small and inadequate, as private enter- 
prise had been always heavily handicapped. The witness complained of the slow action of the 
Board of Trade, and stated in one case his company had had to wait two years for an order to be 
confirmed by the Board after it had been passed by the Light Railway Commissioners. Tramway 
promotion in London was a lottery. There should be some central authority to compel the 
linking up of tramways, and before the London County Council were granted powers to construct 
another yard of tramway it should have to satisfy some independent tribunal that it was making 
satisfactory arrangements for intercommunication over outside lines. It was totally unnecessary 
that 29 Borough Councils in London should have power to block tramway schemes, and it was 
improper that the London County Council should have an absolute veto. He complained of the 
action of the local authorities in springing upon promoters of tramway schemes extraordinary 
and even impossible conditions, and complained that many of these conditions were introduced 
after great expense in the promotion of a measure had been incurred, and not at a time when 
such conditions could be discussed and their possibility or impossibility decided upon by the 
promoters. One condition often imposed was that the owning company should purchase its 
electric power from the local authority, and another that money payments should be made before 
the line was constructed. He asked for an arbitration clause to be formulated to deal with such 
matters. There was only one way of working tramways in London and the outside districts, 
and that was to have the lines under the jurisdiction of one central authority. The British 
Electric Traction Co. owned lines north and south of the Metropolis, but the London County 
Council lines came between them. Mr. Sellon gave some remarkable instances of municipal 
greed in connection with tramway orders. The only way, in his opinion, to deal with the street 
traffic in London was by tramways upon the surface and in shallow tunnels. | 
The points where tramways should either rise to the surface or fall underground being a 
point to be settled by the suggested special tribunal. Tube railways, in his view, could never 
answer the purpose of the street tramway, and provided for quite a different class of traffic. A 
complete system of through tramways all over London would abolish the omnibuses, and this had 
been the result in all large provincial towns. Mr. Sellon detailed the arrangements which had 
been made in the northern suburbs between Middlesex and Hertford County Councils and the 
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Metropolitan Tramways Co., and advocated that the powers of the proposed special tribunal 
should include the power to arrange for intercommunication of this character. The purchasing 
authority over existing tramways should be an ad hoc body. "This policy had been adopted in 
Belgium. With regard to the question of automobile omnibuses, Mr. Sellon urged that these would 
stand no chance in comparison with vehicles on wheels such as electric tramcars. The automobile 
might have the advantage over а tramcar in that it was free to move in any direction, but he denied 
that the automobile vehicle could ever carry the amount of traffic dealt with by tramways. Witness 
handed in a map showing a number of routes where he proposed surface tramways should be 
laid. These included Victoria Embankment, Queen Victoria-street, Cornhill, Leadenhall-street, 
Lombard-street, Fenchurch-street, Strand, Fleet-street, Ludgate-hill, St. Paul's Churchyard, 
Cannon-street, Eastcheap, Great Tower-street, Oxford-street, Holborn, Newgate-street, Cheapside, 
and the Poultry. Cross routes connecting up these lines included tramways from Holborn to 
Biscktriars via New Bridge-street, St. Bride-street and St. Andrew-street, along Farriugdon-road 
and Farringdon-street, and another route along Aldersgate street. St. Martins-le-Grand, Gresham- 
strect, King.street, Queen-street, Southwark Bridge to the existing lines in Southwark Bridge- 
road. Another route was from Finsbury.square along Moorgate-street, Princes-street, King 
William-street, over London Bridge to Tooley-street and Great Tower street; another route from 
Shoreditch High-stieet along Bishopsgate-street to Gracechurch-street. A number of similar 
стозв-соппес по routes were als» outlined. Witness saw no difticulty in managing the various 
cross’ tramways at the Mansion House, as the available space for doing this would be very great if 
the omnibuses were eliminated. With regard to the Lombard-street route he preferred a surface 
tramway. 

Mr. Sellon was followed by Sir Douglas Fox who recapitulated the history of the tube railways, 
and expressed the view that this branch of locomotion required to be looked at from two aspects. 
He considered that tramways should be used for short distances and the tube railways for the 
longer journeys out of London, with the view to connecting up the suburban with the main-line 
traffic. He spoke as to the suitability of the City and North-Eastern Suburban Railway, which 
had met the fate of rejection on two occasions on financial grounds, and the necessity for traffic 
facilities between Victoria and the south-west of London. 

Following Sir Douglas Fox, Mr. Alpheus Cleophas Morton had а second opportunity of 
expressing his views on London locomotion, giving his preference to а central tribunal to handle 
such traftic, on the condition that, so far as local authorities were concerned, they were to be left 
free to act as at present, any restrictive action of the tribunal to be strictly confined to companies. 

Áld. Knight, another but weightier member of the City Council, recommended the construc- 
tion of suspension bridges to deal with pedestrian traflic over crowded crossings, and further that 
two zone railways should be constructed round London, one to deal with the carriage of goods, 
&c., and the other limited to passenger traffic. This witness would enforce the abolition of the 
horse and prohibit the use of coal for heating purposes. 

This evidence brought the procedings of the Commission up to January 21st, 1904, and the 
further proceedings of this Committee up to the time of our going to press will be found on & 
subsequent page. 


AWARDS, ARBITRATIONS, «е. 


— — 


Following our previous practice we give below particulars of the Arbitrations 
and Awards affecting the Electrical Industry which have been held or issued 
during 1903 :— 

West Ham Tramways Award. 


Some time ago differences arose between West Ham Corporation and the West Ham Gas Co. 
in regard to liability for altering the position of gas mains, &c., which had become necessary in 
consequence of the construction by the Corporation of electric tramways. The parties not being 


able to agree referred the matter to the arbitration of the Hon. A. Lyttelton, K.C., M.P., who issued | 


his award under date July 13, 1903, to the effect following :— 

Whereas by the West Ham Corporation Act, 1900, the Corporation were authorised and 
empowered to construct and maintain tramways therein described within the borough of West 
Ham, and are the promoters of such tramways within the meaning of the Tramways Act, 1870. 
And whereas, by sec. 30 of the Tramways Act, 1870, it is enacted that. for the purpose of making, 
forming, laying down, maintaining, repairing, or renewing any of their tramways, the promoteis 
may from time to time where and so far as it is necessary or may appear expedient for Ше 
purpose of preventing frequent interruptions of the traftic by repairs or works in connection with 
the same, alter the position of any mains or pipes for the supply of gas or water, or any tube, 
vire, or apparatus for telegraphic or other purposes, subject to the other provisions of that act, 
and also subject to the following among other restrictions—that is to say, before laying down a 
tramway in a road in which any mains or pipes, tubes, wires, or apparatus may be laid, the 
promoters shall, whether they contemplate altering the positions of any such mains or pipes, 
Vires, or apparatus, or not, give seven days' notice to the company, persons, or person to whom 
Deh mains or pipes, wires, or apparatus may belong, or by whom they are controlled, of their 
intention to lay down or alter the tramway, and shall at the same time deliver а plan and section 
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of the proposed work. And whereas if it should appear to any such eompany or person that 
the construetion of the tramway as proposed would endanger any such main or pipe, tube, or 
apparatus, or interfere with or impede the supply of water or gas, or the telegraphic or other 
communication, such company or person may give notice to the promoters to lower or otherwise 
alter the position of the said mains or pipes, tubes, wires or apparatus in such manner as 
may be considered necessary, and any difference as to the necessity of any such lowering or 
alteration shall be settled in manner provided by that act for the settlement of differences 
between the promoters aud other companies or persons, and all alterations to be made under the 
said section shall be made with as little detriment and inconvenience to the company or person 
to whom such mains or pipes, or tubes, wires or apparatus may belong, or by whom the same 
are controlled, ог to tue inhabitants of the district, as the circumstances will admit, and under 
the superintendence of such company or person, or of their surveyor or engineer, if they or he 
think fit to attend, after receiving not less than 48 hours’ notice for that purpose, which notice 
the promoters are hereby required to give. And whereas, by sec. 33 of the Tramways Act, 1870, 
it is, amongst other things, enacted that if any difference arises between the promoter ог lessees 
on the one hand, and апу gas company on the other hand, with respect to any interference or 
control exercised or claimed to be exercised by them or on their behalf, or by the promoters 
or lessees bv virtue of that act in relation to any tramway or work, or in relation to any work or 
proceedings of the company, or with respect to the propriety of or the mode of execution of 
any work relating to any tramway, or on the question whether any work is such as ought reason- 
ably to satisfy the company concerned, or with respect to any other subject or thing reguiated 
by or comprised in that act, the matter in difference shall (unless otherwise specially provided by 
that act) be settled by an engineer or other fit person nominated as referee by the Board of Trade 
on the application of either party, and the expense of the reference shall be borne and paid as the 
referee directs. And whereas the West Ham Gas Co. (being a company within the meaning of 
the said secs. 30 and 35 of the Tramways Act, 1870) has caused to be served on the said Corporation 
of West Ham а notice requiring the said Corporation to execute certain alterations and works, 
and to lower certain mains and pipes. And whereas a difference as to the necessity of such 
lowering or alteration has arisen between the said parties. And whereas, by ап agreement in 
writing dated April 25, 1903, between the said Corporation and the said gas company, the зала 
parties applied to the Board of Trade to nominate а tit and proper person as referee to settle 
such differences, and that the Board of Trade in exercise of their powers, had nominated and 
appointed me (the Hon. Alfred Lyttelton, K.C.), as referee to settle the matters in difference 
between the said parties, it was agreed between the parties thereto that it be referred to me to 
award and determine :— 

1. Whether the Corporation under the provisions of sec. 30 of the Tramways Act, 1870, or 
any other section of the said act, ought to be required. before laying down the tramways shown 
on the plans delivered by them to the company as aforesaid, to execute all, or some, or any of 
the alterations to the mains, pipes, tubes or apparatus of the company, in the manner the company 
consider necessary, as hereinbefore recited. 

2. Whether the Corporation under the provisions of the said section, or any other section of 
the Tramways Act, ought to be required, as aforesaid, to execute any alterations to the mains, 
pipes, tubes or apparatus of the company, other than or ditfering from the alterations te the 
mains, pipes, tubes or apparatus of the company, in the manner the company consider necessary, 
as hereinbefore recited. 

Now, having taken upon myself the burthen of the said reference, and having heard and 
weighed the evidence, and having in particular considered the provisions of sec. 32 of the 
Tramways Act, 1870, do make and publish my award. 

I award and adjudge, that the Corporation ought not to be required, before laying down the 
tramways shown on the plans delivered by them to the company as aforesaid, to execute all, or 
some, or any of the alterations to the mains, pipes, tubes, or apparatus of the company, in the 
manner the company consider necessary, as hereinbefore recited. And that the said Corporation 
ought not to be required to execute any alterations to the mains, pipes, tubes, or apparatus of the 
company other than or differing from the alterations to the mains, pipes, tubes or apparatus of 
the company in the manner the company consider necessary. 

And I further award and direct that the said West Ham Gas Co. do pay to the said Corporation 
of West Ham their costs of the reference and the costs of this, my award, and that in case the said 
West Ham Corporation shall pay such last-mentioned costs, I award that the West Ham Gas Co. 
do repay to the said Corporation the amount which they shall so pay. 


Metropolitan Electric Supply Oo. (Ltd.) v. London County Council. (Award). 


The proceedings before Sir John Wolfe Barry, K.C.B. , 88 Umpire, and Sir Frederick 
Bramwell and Mr. Andrew Young, in the arbitration concerning the amount to be paid to the 
Metropolitan Electric Supply Co. on account of the compulsory acquisition by the London County 
Council of the Company's generating station in Sardinia-street, Lincoln's Inn-fields. London, 
required for the Council's Holborn to Strand improvement scheme, were fully reported in The 
Electrician for May 1, 8, 15, 22 and 29 and June 5, 1903. Dated August 7, 1903, the Arbitrator's 
award was given at the total sum of £183,150. Following is a full abstract of the Award :— 

Wuenreas the London County Council (Improvements) Act, 1899, and certain other Acts of 
Parliament incorporated therewith, after reciting that the Metropolitan Electric Supply Co. (Lid.) 
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(thereinafter and hereinafter called the Company) were supplying electric energy within а district 
which included the whole of the area which might be taken under the powers of that act for 
the new street (Holborn to Strand), and that the Company had а station, buildings, machinery 
and works on а site, partly freehold and partly leasehold, at Sardinia-street (thereinafter and 
hereinafter called the existing site) the whole of which was required to be taken for the purposes 
of that act, and that the company had electric lines laid in several of the streets which would be 
stopped up or altered under that act, and were supplying a large number of houses and buildings 
which would be removed under that act, and that it was expedient that provision be made for 
reinstating such station buildings, machinery and works on such а site as would protect the 
Company from any proceedings for committing a nuisance, authorised the London County 
Council (thereinafter and hereinafter called the Council) to enter upon, take and use all or any 
of the lands within the limits of deviation shown on the deposited plans which they might 
require for the purposes of the improvements provided: 

(1) That the Council should not enter upon, take or use any part of the existing site until 
the expiration of two years, or such other period as might be agreed between the Council and 
the Company, after they should have provided at their own expense and vested in the Company 
as thereafter provided a site cleared for building and available for the erection of a generating 
station. 

(2) Tha: the new site, unless otherwise agreed between the Council and the Company, should 
be the site delineated and coloured pink on a plan signed in triplicate by the Right Hon. 
Lord Hawkesbury, Chairman of the Committee of the House of Lords, to whom the bill for that 
act was referred. | 

(3) That the Council should acquire the freehold and all other interests in the whole of the 
new site, and should convey to the Company free from incumbrances the freehold interest in 
so much of the new site as should be equal in area to the freehold portion of the existing 
site, free of expense to the Company, and should grant to the Company, free of expense, а 
lease or leases of the remaining portion of the new site upon terms equivalent to those of the lease 
or leases under which the Company held the leasehold portion of the existing site, and that the 
Council should also, if and when required by the Company, convey to them the freehold interest 
in the said remaining portion of the new site free from incumbrances within three years from 
the passing of that act, free of expense to the Company, except that the Company should pay 
to the Council the actual price paid by the Council to the freeholder for acquiring the fee simple 
of the leasehold portion of the existing site. 

(4) That on the vesting of the new site in the Company, as aforesaid, the Company should, at 
the cost of the Council, convey and assign the existing site to the Council, tozether with all the 
buildings and machinery thereon, but that the Company should, nevertheless, be entitled to 
remain in possession of the existing site and the buildings and machinery thereon for the period 
of two years, or such other period as might be agreed, as aforesaid, from the date of the 
vesting in them of the new site. 

(5) That it should be lawful for the Company on the site so provided to erect, maintain, 
work and use a station for generating, transforming, transmitting and conveying electrical 
energy with dynamos, batteries, accumulators, engines, plant, machinery, and appliances, ani to 
generate, transform, and transmit such energy accordingly. 

(6) That the Council should at all times, unless otherwise agreed with the Company, maintain 
public streets, of not less than 25ft. in width, along the northern and southern boundaries of the 
new site leading into the new central street. 

(7) That the Council should, on or before the date of the conveyance and lease or the con- 
veyance (as the case might be) to the Company of the new site, pay or secure to the satisfaction of 
the Company, & sum equal to the costs and expenses of erecting and fitting up & new generating 
station upon the new site, with new plant of a capacity to generate апа supply electrical energy 
to an output of not less than 4,000kw., and all expenses incurred in, and in connection with, 
taking up, replacing, relaying and altering mains and lines, owing to the carrying out of the 
provisions of that act. 

(8) That the Council should pay to the Company compensation for any damages, costs or 
expenses, which might be incurred by the Company if, notwithstanding the provision for 
re-instatement thereinbefore secured, any failure to supply energy by the Company occurred 
which resulted from the carrying out of the provisions of that act and not from default of the 
Company. That the compensation to be paid under this and the last preceding provisions should 
be settled by arbitration under the Lands Clauses Consolidation Act, 1845. 

(9) That any difference arising under or in respect of any of the provisions of provision (1) 
thereof, should be determined by arbitration under the Arbitration Act, 1889. 

Notice was duly given by the Company on March 11, 1901, of their desire that the amount 
of such compensation should be settled by arbitration, and appointing Sir Frederick Bramwell, 
Bart., F.R.S., to represent the Company. After certain proceedings іп the High Courts and the 
House of Lords between the parties had been decided, Mr. Andrew Young was appointed by the 
Council to represent their interests. These representatives of the contending parties appointed 
Sir John Wolke Barry, K. C. B., to be umpire. In the arbitration, the Company claimed, in addition 
to other items, £5,000 on account of possible claims for ancient lights and for expenses in 
relation to the under-pinning of adjacent properties, which claim was withdrawn on the guarantee 
of the Council that the property should be cleared апа the Company absolved from any liability 
in these matters. The Council further agreed that, during the rebuilding of the viria 
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premises and works on the new site, they would give an access to the new site as good as 
existed on January 12, 1903. A further claim of #1,562. 13s. 9d. for lnying certain new electric 
mains from the proposed new station, to connect certain existing mains of the Company, the 
Company agreed to forego upon the Council guaranteeing that facilities would be given for the 
Company to lay their mains along certain routes marked on the plans put in. In relation to 
the remaining points left to the Arbitrators and the Umpire, the latter's award is that the 
&mount of compensation to be paid by the Council to the Company is the sum of £183,150. 


Marylebone (London) Borough Council & the Metropolitan Electric Supply Co. (Ltd.). 


In the 1903 edition of this Dinrcrony AND HANDBOOK, pp. 511 and 312 was set out in full the 
Award of Mr. Charles A. Russell, K.C., in the arbitration between the above parties. Throughout 
1903 this award has been the subject of much discussion at ordinary and special meetings of the 
Borough Council, and of prolonged negotiations between the C uncil and the company. The terms 
of the award were first discussed at the Council's meeting on February 27, 1903, when recommen- 
dations were presented by the Lighting committee, as follows :— 


1. That the Borough Council apply to the London County Council for sanction to borrow 
£1,274,000, the amount of the award and costs of the order aud arbitration proceedings. 

2. That the Council authorise the expenditure during the next two years of £400,000, 
exclusive of the cost of site, for the erection of a generating station and the necessary plant and 
machinery for same, and for finishing the conversion to continuous-current supply of the districts 
not yet converted to that system by the Metropolitan Company, provided this sum can be raised 
by loan. 

3. That the Council make application to t!:e London County Council for sanction to borrow 
£400,C00 for new works in connection with electricity supply within the Borough of Marylebone. 

4. That the Council authorise the Lighting committee to agree with the Metropolitan 
Company as to the carrying on of the electric lighting undertaking within the borough until the 
Council have their own generating station. 

5. That the Council appoint Mr. Arthur Wright as electrical manager and consu!ting engineer. 

6. That the Council approve the constitution of a new committee, to be called the Electric 
Supply committee, to consist of 10 members, elected annually гу tbe Council, with the mayor 
and the chairman of the Works, Lighting and Finance committees as ex-oflicio members. 

In order to carry into eflect the terms of the award and to secure the large sum necessary 
to liquidate the purchase price of £1,212,000, it was necessary for the Council to go thoroughly 
into the question of ways and means, and proposals with the olject of securing the necessary 
moneys were the subject of lengthy discussions by the Council. First of all it was decided to take 
counsels’ opinion as to the possibility of setting aside the award, and for this purpose Mr. J. 
Fletcher Moulton, K.C., and Mr. Arthur В. Cane were called in to advise ‘‘as to whether there 
was any defect, mistake, misapprehension or other fault in the ама." that would lead the Courts 
to set it aside. Counsels’ opinion on this point was emphatic, as foilows :— 

We are of opinion that there is no way to set aside the award of the Umpire, as it is in 
proper form and geet only with matters within his jurisdiction. 

The Council must purchase the undertaking. ‘The words“ may or shall purcbase" do not 
leave the matter optional with them. | 

At a subsequent meeting of the Council the opinion of Mr. Н. Н. Asquith, K.C., as to the 
liability of the Council to accept the terms of tbe award was presented, and was in tull contirma- 
tion of that set out above, as will be seen below :— 


1. I am of opinion that the award cannot be set aside, or sent back to the Umpire for 
modification. The award is good on the face of it, and, atter carefully considering the agree- 
ments aud other materials laid before me, I see no sufficient ground for the contention that the 
Umpire has exceeded his jurisdiction, either by taking into account matters which were not 
within the scope of the reference or by failing to take into account matters which he was bound 
to consider. There із no prospect, therefore, of obtaining any inoditication in the term of the 
award. | 

2. I am not informed what is the precise nature of the action which the Company has 
brought against the Council on the award. If, аз I suppose, it is for specific performance of 
their obligation to take over the undertaking of the company at the purchase mouey and com- 
pensation awarded, the judgment in the action may, if wilfully disobeyed, be enforced, by ban 
of the Court, by sequestration against, the corporate property (Ower 42, J. 31), “It is the duty 
of the defendants " (says Chitty, J., in A.G.B., Walthamstow Urban District Council, 1895, 11, 
* Times" Law Reports 555), ‘‘to find out the proper means of obeying the order. If a defen- 
dant is not merely doing his best, but also taking proper measures to comply with the order, 
the Court will suspend the sequestration when a corporation is concerned, in order to give the 
corporation some шшш of finding means of dealing with the subject of complaint," and а 
reasonable time will be granted for the purpose. 


Discussion followed at this meeting of the Council wherein it was pointed out that the laying 
of the necessary mains to enable the new low-tension system to Ге adopted generally throughout 
the borough was held up awaiting the County Council's decision. 

The recommendations of the Committee set out above were, at a meeting of the Council on 
March 12th, carried by 29 votes to 8, 
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Ata meeting of the London County Council on June 23га the application of Marylebone. 
Borough Council for sanction to borrow £1,274,000 for the purposes of the award was considered 
The Finance committee of the County Council announced that their solicitor had advised (and 
this advice had been confirmed by the opinion of Mr. Haldane, K.C.) that the application be not 
granted on the ground that Marylebone Council must obtain further statutory authority to enable 
it to borrow for this purpose. It was decided, therefore, to refuse the application. 

This decision wa» duly conveyed to Marylebone Borough Council and discussed at its meeting 
on June 25th, when it was stated that Mr. Asquith had advised the Council to apply for a licence 
to the Board of Trade under sec. 2 of their 1901 Act. Mr. Fletcher Moulton, on the othe hand, 
advised that application ђе made to the Local Government Board to set aside the County Council's 
decision. The newly-elected Electric Supply committee recommended the Council 

1. To apply to the Board of Trade for a licence to supply electricity in St. Marylebone. 

2. To appeal to the Local Government Board against the decision of the London County 
Council not to sanction the loan ; 

8. [n the event of the Government departments not communicating their decisions bv the 
end of September, to take the necessary steps for giving notice of the Council's intention to apply 
to Parliament for such statutory powers as may be necessary. 

These recommendations were approved, practically unanimously. 

In the meantime proceedings had been taken in the High Court by the Metropolitan Electric 
Supply Co. to enforce specific performance of the award, and the action was heard by Mr. Justice 
Buckley on July 2nd. His lordship gave judgment for the plaintiffs in the action for specific 
performance of the award, and fixed December 51, 1903, as the date for the completion, directing 
that the sum of £100,000 should be paid into Court by the defendant Council, the balance of the 
purchase money to be paid to the plaintiff company. Не further gave liberty to apply to extend 
the time for completion, and reserved the question of costs. 

A meeting of the Borough Council took place on July 9th, at which it was announced that, 
since Mr. Justice Buckley's decision, the parties had met and an agreement in settlement of the 
matter had been proposed in the following terms :— 


SUGGESTED TERMS OF SETTLEMENT. 

1. The undertaking to be taken over by the Council and money paid on Dec. 31, 1905 
(subject to power to apply to Court). 

2. The capital expended by the company between Jan. 1, 1902, and June 30, 1905, agreed at 
£61,250, to be paid ou Dec. 51, 1903 (subject as above). 

3. The amount of £5,000 to which the company are committed to be repaid, if expended, 
on that date without interest. 

4. Profits to be set off against interest on amount awarded until payment of purchase money, 

5. Expenditure to be made for future developments as Council approve, and to be repaid 
with interest at 4 per cent. оп Dec. 31, 1903 (subject as above). 

6. Company to take back motor-generators on July 1, 1906, at £15,000, Borough Council 
keeping them in good order in the meantime. 

7. The Council to repay to the company the cost of severing the Marylebone portion of the 
Norfolk-crescent and St. John’s Wood districts when the Council cease to take their supply 
for those districts from the company. 

The above terms to be embodied in the order in the action with costs. 

Objections to breaking up streeta for North-satreet mains to be withdrawn. 

These terms of settlement were submitted to Mr. Fletcher Moulton, K.C., and Mr. А. В. Cane 
for their Opinion, and this having been favourable, the Electric Supply committee recommended 
the acceptance of the terms, on the understanding that the Metropolitan Company would satiafy 
the requirements of the Council's auditors on the matter of [details iu the accounts. The recom- 
mendations were virtually agreed to by the passing unanimously of the following :— 

That the Electric Supply committee be authorised to enter into an agreement with the 
Metropolitan Electric Supply Со. on the basis of the ‘‘ Suggested Terms of Settlement,” and that 
the committee be instructed to require the company to prove that their expenditure to June Soth 
has been as stated. 

At the subsequent meeting of the London County Council (July 28t!.), a communication from 
the Parliamentary agents of Marylebone Council was presented, asking whether, if Marylebone 
Council obtained a licence trom the Board of Trade under the Electric Lighting Act, 1882, to 
aapply electricity within the borough, this would remove the legal obstruction to the County 

'uucil sanctioning the loan for the purposes of the award. Upon this inquiry, the opinion of 
Mr. Haldane, K.C., had been obtained by the County Council, and he had advised that, if such 
сепсе were obtained, the Borough Council would acquire such legal powers to borrow as would 
justify the County Council in sanctioning the borrowing. As, however, the maximum period for 
which the Borough Council could be authorise 1 to supply electricity under such a licence was 
ктеп vears, Mr. Haldane advised that the period for the repayment of the loan be limited, in the 
ürst instance, to that period. After the Borough Council had completed the purchase of the 
uudertaking and the Board of Trade had fixed the date of commencement of the St. Marylebone 
E«tric Lighting Order, 1901, the County Council would be in a position to vary its order sanc- 
tuning the borrowivg by extending the period for repayment. Marylebone Borough Council was 
&-cidingly advised, and decided to apply for the licence. 

At the meeting of Marylebone Council on October Ist a report of the Electric Supply 
coMuittee was presented, dated September 28th, in which it was stated that prior to the grantin 
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of the licence by the Board of Trade it was necessary that certain formalities should be observed, 
including the publication of advertisements and notices, but that a practice prevailed, before such 
steps were taken, of obtaining from the Board of Trade an expression of opinion on the merits 
of such an application. This course had been adopted, and the expression of opinion from the 
Board was to the effect hat they would not, under the circumstances of the case, be legally 
justified in granting a licence to the Borough Council," This, while not being an official r-jection 
of the application, was considered to be tantamount to such refusal, aud the committee decided 
not to proceed further in regard to the licence, Meanwhile an appeal had been male to the Local 
Government Board against the London County Council's 108 to sanction the loan. A few 
days later the Local Government Board notified that they were compelled to uphold the County 
Council's decision in this respect. 

At the meeting of the Borough Council ou October 15th this decision o* the Local Government 
Board was officially announced, and 1t was then intimated that the Electric Supply committee 
were proceeding with the preparation of a bill to be presented to Parliament after the sanction of 
the Borough Council and of a meeting and/or pull of the ratepayers had been obtained. In order 
to enable the ratepayers to fully consider the terms of this bill a circular setting out the objects of 
the proposed measure was circulated, and а special meeting of the Borough Council was held on 
October 29th to discuss the whole subject of the presentation of a bill in Parliament to amend the 
Electrie Lighting Order Confirmation (No. 1) Act, 1901, and the Marylebone Electric Lighting 
Order, 1901. A motion was submitted to the meeting that ''It would be expedient to promote 
such a bill," and this was carried by 43 votes to 6. 

At the meeting of the Borough Council on November 26th, it was announced that, as uegotia- 
tions between tle Borough Council and the Metropolitan Electric Supply Co. had not yet termi- 
nated, it would be necessary for the Соспе to apply to the High Court Гог an extension of time 
for the payment of the purchase moneys, &c., and at a subsequent meeting on December 10th a 
committee was appointed, consisting of the Mavor (Rev. Russell Wakefield), the ex-Mayor (Ald. 
Е. R. Elgood) aud Mr. E. В. Debenham, chairman of the Electric Supply committee, to 
confer with the Мепоројџап Company with a view to au arrangement being arrived at to 
relieve the present deadlock, and to report to the Council upon what terms and conditions the 
company would agree to set aside the award.” 

In the High Court on December 11th the application of the Marylebone Borough Council for 
an extension of time for the completion of the purchase by the Council of the undertaking of the 
Metropolitan Electric Supply Co. in the Marylebone district was heard, and Мг. Justice Buckley 
in the course of the hearing said the Council had involved itself in an enormous liability and did 
not find itself in a position to discharge it. He considered that it was bv inadvertence and over- 
sight of Parliament that the Council were allowed to obtain their Act of 1901, which was an act 
Which compelled them to purchase, and brought them face to face with the consequences. The 
levying of arate sufficient to pay for this purchase would be an oppression, or would at least bear 
very hardly upon the ratepavers. It would, in fact, be practically preposterous. The whole 
ae was a complete satireon municipal trading. His lorishipthen delivered judgment as 
ollows :— | 

The Council's difficulties began wich the arbitration award. They seemed to have gone to 
Parliament with a light heart to get an act to compel them to purchase and the company to sell. 
When the purchase price was fixed, however, they had not tlie money to pay aud they failed to 
get sanction to borrow it. As the sum was very large the levyiug of arate would bea very heavy 
burden indeed on the ratepayers, and he was not at all surprised that the Council were not prepared 
to face the ratepayers with such a rate. The company said that, the Council having entered 
into the bargain, it was no affair of theirs how the money was to be raise}. The vendors were 
quite right, and the Council should have thought ot how they were to raise che money before 
they obtained the powers It was for thein to resolve the dilliculty and find the money. The 
position was complicated by this, that an undertaking of this description is not one and complete 
at any moment; it is perpetually requiring additions, and the undertakers were under statutory 
obligations; they were not free agents, they had to keep up the undertaking aad make capital 
expenditure. As things stand they were in the position of custodians of somebody else's under- 
taking, which that somebody else would not pay for. They had to goon and do that which they 
are bound to do under the Act of Parliament. The Council had presented a bill in Parliament 
which would or would not be capable of g ing forward accoiding to whether the ratepayers did 
or did not approve of the bill. If they did not do so, the situation would become even more 
acute. Meanwhile the company proposed 10 enforce the contract, but at the same time they said 
it was competent to Parliament to do anything, aud if the municipal authority had entered into 
such a bargain as was oppressive to the ratepayers ic was possible for Parliament to relieve 
them of the contract on proper terms. It was not an impossible event that the sale 
might never be carried thiough. That was thé situation, and under these circumstances 
he was asked to extend the time till February 29th, and he thought he ought to do so, 
as before that date they would know what was going to happen. But upon what terms? The 
first term that the сошрапу asked was that the Council should give ап undertaking that, if the 
ratepayers decline to approve the proposed bill, they would forthwith levy a rate to raise the 
necessary amount. He was not minded to require that undertaking as a term, as, if the final 
date arrived at which this money must be paid, it would be competent for the company to apply 
by mandamus that the Council do levy a rate to collect the money. Whether the Court would 
have any discretion in dealing with that he did not know, and did not say, He thought he ought 
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to leave the matter so that the partics should be entitled to resort to their legal remedy by way 
of mandamus, and the Council should not be required to give.an undertaking to do that which 
there would be a legal obligation upon them to do under supposed circumstances. The second 
point was that capital expenditure was necessarily from time to time made in carrying on this 
andertaking, and hy a clause of the Order it was ordered that the company do, up to aud including 
December 31, 1903, proceed with reasonable diligenence, and in accordance with the reasonable 
instrustions of defendants, with the conversion of the system of supply in what was known 
as district C of the St. Marylebone area from the high-tension system to the low-tension 
system, во that, both by reason of their statutory obligation and by reason of some part of the 
terms of this Order, the company had to go on spending money, and they urged that, 
under the circumstances, it is not reasonable for them to raise more capital by the issue 
of more shares or more debenture stock. What they do, therefore, is to go to their bankers 
and get it at 4} per cent. interest. They asked him, therefure, to take this factor into 
consideration. He thought there was great justification for that argument. He thought it was 
not ап unreasonable term that the Council should, within such a time as was reason ible, levy 
a rate and pay to the company а sum of, say, £60,000. Then, as regarded the balance of £67,250, 
and as regarded any furthor capital expenditure which plaintitfs had to шаке, it was not 
unreasonable that the Council and not the plaintiffs should bear the 44 per cent. He decided, 
therefore. that it was а reasonable term that the Council should pay the £60,000 and interest at 
4} per cent. on the £7,250 and upon the further capital expenditure which had been or would 
be made by plaintiffs. The order provided also that such further expenditure as plaintiffs 
should make up to and including December 31, 1908, with the approval of defendants, together 
with interest on such further expenditure as trom the respective dates of expenditure at the rate 
of 4 per cent., should be added to the money which was to be paid by the Council. Plaintiffs 
said that that did not work, as they could not, in practice, go to the Council for their approval for 
all little items of capital expenditure that had to be made from day to day; and they suggested, 
not unreasonably, and to some extent at their peril, that he should make it a term that future 
expenditure which should be repaid should be all reasonable and proper expenditure on capital 
account that has been or may be made by them, subject to their vouching or proving such 
expenditure as might be reasonable and proper. That made the Council masters of the situation 
when plaintiffs, through no fault of their own, were cı mpelled to expend their own money upon 
what was an undertaking of the defendants. He thought, therefore, that that also should 
be а term of his order. He therefore extended the time till February 29th next upon the three 
terms :—(1) That by January 31st next £60,000 should be paid by the Council to the company, 
(2) that 44 per cent. should be payable upon the balance ot the £67,250 and upon the further and 
other expenditure, and (3) that the amount to be added to the purchase money should be such 
further and other expenditure as plaintitis should make in respect of reasonable and proper 
expenditure on capital account, subject to their vouchiug such expenditure as being necessary 
and proper. This expenditure would, of course, be in respect of that portion of the company's 
undertaking which had to be acquired by the Council. Now, to give effect to the finding as to 
the payment to be made by January 31st, the order would have to be carefully looked at to see 
that it was correctly varied in the material particulars for the extension of date. The company 
would take the profits down to February 29ch instead of December 31st. The company would 
communicate with the Council in reterence to future expenditure, but the Council would not 
пазе Pe right of veto. As to the costs of this application, they will have to be borne by the 
uncil. 

This judgment, it will be seen, compelled payment to the Metropolitan Company of £60,000 
by January 51, 1904, and it was decided by the Council by 37 votes to 5 that this sum should be 
borrowed from the Council's bankers hy an overdraft at 5 per cent. 

In accordance with Parliamentary practice, a draft of the bill was duly lodged in December, 
and of which the following is а summary :— 

The preamble of the bill briefly traces the arbitration proceedings and subsequent events. 
The estimated amounts which it is пезеззагу the Council should borrow for the purposes of the 
bill are then set out as follows :— 

1. For the purchase money and compensation due from the Council to the company (ог 
the St. Marylebone undertaking and business as defined in the Act of 1901 (except the offices 
of the company at No. 16, Stratford-place, and the extra high-pressure trunk mainsof the company); 
for the further sums payable by the Council to the company or into court under the said 
judgment of August 7, 1903, or otherwise; and for the payment of the costs, charges and expenses 
of the transfer of the said undertaking (including the costs of the arbitration and of the said 


action) — £1,365,000 
2. For paying the costs, charges and expenses of the Order of 1901 and of the Act of 1901 
— £1,444 


3. For the purchase of land for, and for the erection and construction of, a station 
for generating electricity under the powers of this Act, including the buildings, machinery, 
engines, lay-bys, quays, wharf, works and conveniences connected therewith or for the purpose 
thereof, and the provision, laying down and construction of mains and works for connecting the 
generating station with the existing mains, and the alteration and extension of mains 00 

4. Fer the provision, erection, laying down and construction of lamps, pillars, works and 
conveniences for the purpose of public lighting — £15,000 
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5. For the alteration of the works and mains of the Council and of any lamps and fittings of 
consumers of energy consequential upon the alteration of the pressure at which energy is supplied 


6. For the provision, fixing and setting up of lamps, electric motors and other electric fittings 


— 210,000 
Total £1,881,444. 

With regard to finance it is stipulated that the amounts borrowed under headings 1, 3, 4 
and 5 shall be repaid within 42 years, those under heading 6 in 15 years, under heading 4 in 10 
years, and those under heading 2 within 7 years of the date of borrowing. Further, it is 
provided that the Council may borrow any other sums that may be necessary, with the consent 
of the London County Council or Local Government Board, such amounts being repayable 
within the period to be prescribed by either of those bodies. The sums under headings 1, 2, 3, 
4, 5 and 6, the £10,000 for motor hiring, &c., and the costs of promoting the present Act, are to 
be raised by mortgage or the issue of debenture or annuity certificates. 

Under clause 13, power is taken to charge for electric energy under the maximum demand 
system at the rate of 8d. and 2d., and sub-sec. 2 of the same clause provides that in the event 
of the average price of current exceeding 6d. per unit, а reduction shall be made which will 
bring the price down to not less than 6d. per unit. 

Clause 14 relates to stand-by supply and disentitles any peraon from demanding a supply 
from the Council's service if he has a separate supply installed unless he shall have previously 
agreed to pay to the Council a minimum annual sum to give а reasonable return on capital 
expenses, and to cover the standing charges incurred in order to meet the possible maximum 
demand of such consumer. 

Clause 15 provides that the Council shall refuse to supply electrical energy to persons in 
debt for current. 

Clause 16 gives the Council power to provide, sell, let for hire, fix, &c. (but not manu- 
facture) lamps, fittings, motors, &c.; for which purpose authority is sought to borrow £10,000, 
and clause 17 relates to the issuing of bye-laws with respect to wires, apparatus, fittings, &c. 

There are several other interesting clauses in the bill. Clause 34 reads as follows :—Not- 
withstanding any provision in any Act or Order relating to the Metropolitan Electric Supply Co. 
prohibiting the Company from supplying electrical emergy beyond their areas of supply, the 
Company and the Council may respectively carry into effect any agreement made before the 
passing of this Act for the supply of electrical energy in bulk by the Company to the Council. 

At the meeting of the Borough Council on January 8, 1904, it was stated that the Electric 
Supply comn:ittee had cousidered the draft of the bill above set out, and that the committee had 
approved the measure and authorised the Parliamentary agents to take the necessary steps to 

romote it. 
й At the same meeting the report of the committee appointed, as above stated, to interview the 
Metropolitan Company to negotiate a settlement of the matters in dispute was presented. The 
report stated that the compauy had submitted (under date January 5, 1904) the following tern:s 
as the,basis upon which they were prepared to facilitate the completion of the purchase :— 

The company would be prepared to recommend the shareholders to assist the Council in 

the following manner : That, subject to the Council leasing the Marylebone undertaking to tae 
company from January 1, 1905, until December 31, 1931, the coinpany, instead of requiriug the 
immediate payment of £1,212,000 in cash, to accept stock having a charge upon the revenues and 
rates of the borough in priority to any subsequent loan, and bearing interest at a rate to be 
agreed, the Council to undertake to obtain for the stock a quotation on the London Stock 
Exchange and redeem it at par in 42 years. The annual rent to be paid by the company to bea 
fixed sum practically equivalent to the yearly interest on the stock. As regards capital to be 
provided by the Council in respect of the period from January 1, 1902, until the commencement of 
the lease, the company to pay interest froin the commencemeut of the lease at the same rate as that 
agreed for the stock. On the termination of the lease, the Council to purchase, on terms to be 
arranged, a portion of the Willesden works (which portion the company would so arrange as to be 
suitable and efficient for the supply of Marylebone in 1932), and compensate the compauy, also on 
terms to be arranged, for the capital to be expended by them in the borough during the lease. 
This suggestion was made on the supposition that no competition will be allowed within 
the Marylebone area, and it would, therefore, be necessary to provide that, in the event of such 
competition being sanctioned, the company should have power to terminate the lease, the com- 
pany from the date of such termination supplying the Council with all electrical energy which the 
Council cannot themselves generate, subject to existing arrangements regarding the fixing of 
price by an arbitrator to be appointed by the Board of Trade. If the Council are prepared to 
adopt such a suggestion, it would, of course, be necessary that the borrowing powers proposed 
by the pending bill should be reduced and other necessary ameudments provided for. 

The company had, it was further stated, in the course of the interviews, put before the 
delegates a suggestion that if the profits of the undertaking iu the borough became greater as the 
years went on than they now are, the company would pay a percentage on these extra profits to 
the Council. 

This did not, however, appear in the above letter, and the town clerk wrote the company to 
ascertain whether this was an intentional omission. In answer, the following letter from the 
secretary to the company had been received : — 

I am directed to inform you that the point to which you refer appears to my directors to be 
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а mere matter of detail, which might be subsequently discussed if the general outline of our letter 
of January Sth is agreed to by the Council.“ | 
It was arranged that the Electric Supply committee should present to a special meeting а 
report оп the above proposals of the company. This report was presented to the Council on 
Janvary 14th, and, in abstract, was as under :— : 
By the company's proposals the Council are required to surrender entirely all the good will 
of the undertaking for the next 27 year. This was apparently valued by the arbitrator at 
about £1,000,000 sterling. In return for this concession the Council gain only а postponement 
of the payment of the capital sum under the award for 42 years. Further, the company is to be 
in an absolute moncpoly of the whole supply during the lease. Consumers will practi- 
cally be at the mercy of the company, ав the only effectual check—that of possible competition 
— will be completely removed. The company further stipulates that the bonds to ba given them 
in payment shall have a priority over any subsequent debt of the Council. This will practically 
mean that the Council will be un ble for 42 years to borrow any sum whatever even for the most 
necessary local improvements. At all events, any such fresh loans would be of the nature 
of а second mortgage, and could only be obtained under most onerous conditions. The 
company propose only to pay a rent sufficient to cover the iuterest on the proposed stock. 
The Council would, therefore, have either to leave payment of the whole sum to their 
successors or to raise an annual sinking fund from the rates. The amount of the sinking 
fund necessary to redeem the capital in 42 years would, on the 2$ per cent. tables, be 
£15,765. The committee understand that the sentence in the 1 letter referring 
to capital to be provided in respect ^f the period from January 1, 1902, uatil commencement 
of the lease means that the Council should issue similar stock for this amount, which is esti- 
mated by the engineer at £124,250. Nothing is said in the letter with regard to costs, ап! the 
committee take this to mean that the expenditure already incurred by the Council—about 
£60,000— will have to be at once provided from the rates. The Council will be bound on the 
termination of the lease, whether on December 31, 1951, or earlier in the event of competition 
being admitted, to purchase at an agreed price the whole of the fresh capital expended by the 
company on so much of their Willesden works as the company thinks fit to say is suitable and 
eafficient for the supply of Marylebone. It is estimated by Mr. Arthur Wright, the Council s 
engineer, from the figures supplied by the company in the arbitration, that by the end of 1951 
ihe capital required for this purpose, after allowing for depreciation, will be not less than 
£800,000. The Council will bo called upon to find this additional sum for buildings and plant 
in the design and erection of which they have had little or no voice, and would, further, be 
indefinitely tied to a system of supply which, as they have often reported to the Council, is in 
the highest degree uneconomical and undesirable in the interests of the borough. 
After consideration of this report, the Council decided to inform the Metropolitan Company 
that the proposals contained in their communicatiou of January 5th could not be entertained. 
Thus matters stood on January 19, 1904, when а crowde and turbulent meeting of parochial 
electors was held, as intimated above. At this meeting the position of affairs was very clearly put 
tefore the ratepayers by the Mayor (Rev. Russell Wakeficld) and Mr. Е. В. Debenham, but the 
xceting was in no mood to accept the consequences of the past action of the Borough Council, and 
conseyuently refused to give the Electric Supply Committee power to proceed with the proposed 
bill in Parliament, and the meeting broke up. 
A report of the proceedings of the Council and the action taken by the Company and the rate- 
payers after January 19, 1904, will be found ор a subsequent. page. 


Manchester Tramways Arbitration. 


It will be remembered that in giving his award in the arbitration between the Manchester 
Carriage and Tramways Co. and the Corporation of Manchester and other local authorities the 
late Sir F. Bramwell left a point to be considered by the High Court, on а special case, to determine 
the sam which the Corporation of Manchester and 11 other municipal bodies were to pay to the 
Manchester Carriage and Tramways Co. on taking over the tramways in the city of Manchester 
aid district. The alternative award made by the arbitrator specified two figures—one for about 
£500,000 and, alternatively, for £250,000. When the matter was argued in the High Court before 
Mr. Justice Bigham he confirmed the arbitrator's award and embodied therein the larger amount. 
The local authorities appealed, but at the instance of the Court the parties came to an amicable 
xTangement, aud the appeal was, therefore. dismissed on terms. 


Greenock Arbitration. 
A dispute arose in 1903 between the Greenock and Port Glasgow Tramways 
Co. and Greenock Corporation as to the time from which a charge for the supply 
of electric current for traction should be made, and also as |» the price to be 
charged by the Corporation for the supply of current to the Tramways Company 
Ш excess of 500,000 units :— 

The amount of the Corporation’s claim was £1,500. The matter went to arbitration by the 
Board of Trade, and the arbitrator decided against the Corporation. The arbitrator fixed the 
рте to be paid by the Company to the Corporation for electrical energy in excess of 500,000 
із per annum at bd. per unit, the Company to pay the Corporation £125 per annum for the 
te of the distributing cableways, as from May 1, 1991. 
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Мг. J. A. Robertson, the borough electrical engineer at Greenock, in January, 1904, prepared а 
report upon the financial aspect of this Award, and we extract the following from Mr. Robertson's 
cominents:— 

The arbitrator decided that the company were hound to take electrical energy from the 
Corporation at the rate of 500,000 units per annum as from August 1, 1901, and fixed Fd. per 
unit as the price to ће paid for all energy in excess of 500,000 units per annum. He turther 
decided that £125 per annum was the amount to be paid for the cableways. The Corporation 
claimed May 15 1901, as the date when tlie company were bound to fulfil their obligations, that 
it was inexpedient to make any reduction in the price to be paid for excess energy, and that the 
rent of cableways should be £150. Mr. Robertson estimated the loss to the Corporation through 
supplying the company on the arbitrator's terms during the first year at £474. 10s., and during 
the second year £559. Не considers it will be impossible to show апу profit as a result of 
supplying the company with energy during the next two years, and that when the time comes 
for revision in 1905 every possible effort should h^ made to reverse the decision, which (he 
contends) inflicts à serious injustice on the Corporation. 


— —-- — - — — 


MUNICIPAL ELECTRICITY SUPPLY & TRAMWAY LOANS. 
ELECTRICITY SUPPLY. 

We give below some particulars of the practice of the Local Government 
Board, the Board of Trade, and the Light Railway Commissioners in regard to loans 
for municipal electricity supply undertakings, electric tramways and light railways. 
The frequency of the applications by local authorities for sanction to loans, and 
the difference of opinion which exists between the advocates of Private versus 
Municipal enterprise as to the need for provision being made for depreciation in 
connection with municipal undertakings over and above the usual sinking fund, 
gives added interest to these particulars. 

In regard to municipally-owned electric lighting undertakings, there is no 
statutory obligation to provide for depreciation : there is no mention of depreciation 
in the 1882 or 1888 Electric Lighting Acts, nor in the Electric Lighting Clauses 
Act, 1899. Sec. 7 of the latter Act, however, makes provision for the disposition 
of the surplus revenue as follows :—In payment of (1) working and establishment 
expenses and maintenance charges; (2) paying interest on loans, &.; (8) pro- 
viding sinking fund instalments ; and (4) paying all other expenses of executing 
the special order, not being expenses properly chargeable to capital. Subject to 
the above, the local authority may create a reserve fund until it amounts, with 
accumulated interest, to one-tenth of the aggregate capital expenditure for the time 
being. The net surplus in any one year, as well as the annual proceeds of the 
reserve fund when amounting to the prescribed limit, must be carried to credit of 
local rate as defined by the principal Acts (i. e., the Electric Lighting Acts, 1882 and 
1888, or any other Acts or parts of Acts incorporated therewith), or it may be 
applied to the improvement of the local district, or in reduction of the borrowed 
capital. Should the surplus exceed 5 per cent. upon the capital expenditure, then 
the undertakers must make such a rateable reduction in the charge for supply of 
electrical energy as, in their judgment, will reduce the surplus to that maximum 
rate of profit. On the other band, any deficiency of income in any year, when not 
met out of reserve, is charged upon and payable out of the local rate. 

In the 1902 session of Parliament a Select Committee of the House of 
Commons was appointed to inquire into and report as to the statutory and other 
conditions limiting the periods for the repayment of loans raised by local authorities, 
whether any relaxtion of such conditions was desirable, and whether uniformity 
of practice could be secured." The Committee, which took a great deal of evidence 
(abstracted in The Electrician at the time), issued its report in July, 1902 (see The 
Electrician, July 11, 1902), but no legislation has yet followed upon its recom- 
mendations. 

From the evidence given before the Committee by Mr. N. Kershaw, one of the 
assistant secretaries of the Local Government Board, it appeared that the principles 
upon which the Board proceed are (1) that the loan period shall not exceed the 
life of the works or the object they obtained, and (2) that future ratepayers shall 
not be unduly burdened. 
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The periods of the loans sanctioned by the Local Governmeut Board vary 
from 10 to 60 years, the latter period being granted only for the purchase of land. 
In regard to electric lighting undertakings, the period of the initial loan has 
been fixed at 25 years, this being considered аз the equated life of the security in 
ше machinery, mains, &6., but for extensions the following periods are 
owed :— 
Cables, 50 years. | Dynamos, 20 years. 
Transformers (other than motor transformers), Moor transformers and instruments, 15 years. 
_ 30 years. | Accumulators aud are la ups, 10 years. 
Switches and switchboards, 50 years. , Electric motors to be let on hire, 15 yeara. 

The above periods for repayment of loans do not apply to undertakings 
established in the County of London," where the County Council, as the 
ssoctioning authority for loans raised by the Metropolitan Borough Councils, 
allow the following periods for repayment :— 

Land, 60 veara. | 

Buildings, bare copper mains and royalty licences relatiog thereto, 50 years. 

For all other purposes, 20 years. | 
Or, as an alternative in place of the last two terma, a uniform period of 42 years 
is allowed for all loans, but this term is only allowed on the Dorou;h Council 
passing а resolution to the effect that if any works fail to be renewed during the 
currency of the term the cost of renewal shall constitute a maintenance charge, 
and shall not be made the subject of a fresh loan. The alternative period of 
12 years is that usually adopted by Borough Councils. It is generally felt that the 
period of 42 years is too long, and in one instance (Hampstead Borough Council) 
moneys have been re-borrowed for the shorter period of 25 years. 

The County Council do not include in the periods mentioned above the cost 
of lamp-columns and lamps for street lighting purposes, for which 20 years is 
the usual period allowed, or the purchase of meters, for which 10 years is allowed. 


MUNICIPAL TELEPHONY. 


Up to the present there have been only 8 small number of савез where loans 
have been required by loca: authorities for the provision of a municipal system of 
telephonic communication, and in each case the circumstances were such that the 
Local Government Board felt able to allow a term of 25 years for repayment of 
lans borrowed for this purpose. 


HIRING OF ELECTRIC MOTORS, «с. 

In regard to electric motors and electric light fittings for letting on hire, 
where local authorities are empowered t» provide these the Local Government 
Pr allow а period of 15 years in respect of motors and of 10 years in respect 

ttings. 


ELECTRIC TRAMWAYS. 

For electric tramway loans the Board of Trade is the authority whose 
sanction is required for borrowing. The Tramways Act, 1870, fixes 30 years as 
the maximum period of the loan, bat the usual practice of the Board of Trade is 
lo allow for 

Land, buildings, permanent way, &c., 50 years: 
Generating plant, overhead equipment, poles, &c., 20 years. 
Tramcars and motor equipment, 15 years. 

In the case of initial loans for electric tramways, however, the Board of 
Trade gives the alternative term of 24 years, which is considered to be the equated 
life of the eecurity in land, buildings, machinery, Ee, 

The above periods also apply to loans for municipal light railways; but, in 
regard to light railway loans generally, the general rule is to allow a period of 
40 years, though occasionally longer periods are allowed by the Light Railway 
Commissioners. 

The Interest and Sinkiog Fand Tables set out on the following pages 
will enable our readers to make Sinkiag Fun}, &c., ca'culationg readily. 
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INTEREST AND SINKING FUND TABLES. 


A loan has generally to be repaid at the end of an agreed period in a lump 
sum, and it is usual with our local authorities to set aside a certain sum every 
year until the amount borrowed has accumulated. It is, therefore, often useful 
to know— 

1. The sum that an amount invested periodically (e.g., yearly or half-yearly) 
will produce at compound interest in a given time at a given rate of interest. 

2. The time in which a given amount invested periodically at a given rate of 
interest will produce a given sum. 

3. The sum to be set aside and invested periodically in order to redeem a 
given amount in a given time at а given rate of interest (commonly known as 
Sinking Fund). 

4. The sum required to be invested periodically in order to redeem both the 
amount of the loan and also to provide interest on loan (such interest to be paid 
yearly or half-yearly). 

Propositions 1 and 2 are shown by Table I. and propositions 3 and 4 by 
Table II. 

TABLE I. 


Table I. shows what amount £1 invested each year at varying rates of 
interest from 1 per cent. to 5 per cent. will produce in a given time (the interest, 
of course, being added at the end of each year). For instance, let it be required 
to know what sum £100 invested each year will amount to in 20 years, at 3 per 
cent. compound interest.. Turn to the 3 per cent. table, run the eye down the 
column of years until you come to 20, then horizontally tothe figure shown in the 
3 per cent. column, which will be 26:87037 (which is the sum that £1 per annum 
will amount to in 20 years), and multiplying this by 100 = £2,687:037, gives the 
answer £2,687. Os. 8d. 
wee Should the amount, however, be invested half-yearly and the interest be added 
at the end of each half-year, it is necessary in using this table to double the 
number of periods and to halve the rate of interest. For instance, let it be required 
to know what £100 invested half-yearly would produce in 20 years at 3 per cent. 
Turn to the 14 percent. table, and run the eye down the year column to 40 periods, 
the figure in the 14 per cent. column will be found to be 54-26790 (the amount. of 
£1 per period for 40 periods at 13 per cent.), and this, multiplied by100 = £5,426:790 
for 40 periods of six months, this being divided by 2 gives .£2,713. 78. 11д. as the 
answer. 

2. А certain sum of money (annuity) is being invested each year at a givea 
rate in order to produce а known amount; it is required to know in how long a 
time this annuity will produce the amount. Divide the amount by the annuity 
(expressing shillings and pence as а decimal part of а £) and the result will be 
shown in the table. The number of years will be found by running the eye hori- 
zontally from this result to the years column. For instance, it is required to 
know in how many years .£37. 4s. 4d. invested yearly would produce £1,000 at 
9 per cent. compound interest, 1805 | 

‚00 


£37. 4s. 44. = £37-216. Then 37216 = 087037. 


On referring to the 3 per cent. table this result will be found there, and in the 
years column the period required is found to be 20 years. 

The rule holds good if the annuity be invested half-yearly, remembering that 
the number of periods are doubled and the rate of interest is halved. The answer 
would be half-yearly periods, and, therefore, to find the number of years it will be 
necessary to divide the number of periods found by 2. Let it be required to 
know in, how many years #18. 8s. 64. investedjhalf-yearly would produce £1,000 
at 3 per cent. compound interest, 

1,000 


£18. 8s. 6d. = : Я Me =н у А 
з. 64. = £18427. Then 1.427 «5426789 


On turning to the lj per cent. table, we find that this is the sum that £1 
per annum would amount to in 40 half-yearly periods. Dividing by 2, it would 
equal 20 vears, if invested half-yearly. 


TABLE II. 


3. Table II. shows the fraction of £1 that it is necessary to invest at varying 
rates of compound interest from 1 to 5 per cent. in order to redeem £1 in a given 
time. For instance, let it be required to know what amount would have to be 
invested yearly to produce £2,000 in 20 years at 3 percent. Turning to the 
3 per cent. table, and running the eye down the years column, the figure of 
0-037216 will be found opposite 20 years; multiply this by 2,000 = 74-432 
(£74. 8s. 7d,) which is the answer. In order to check this result it is only neces- 
sary to multiply this by the amount of £1 per annum for 20 years in Table I., 


74-432 х 26-87037 = .£2,000-01537. 


If the sum required has to be invested half-yearly it is necessary, as before, 
to balve the rate and double the periods. For instance, let it be required to show 
what amount would have to be invested half-yearly to produce £2,000 in 20 
years at 3 per cent. Take the 1$ per cent. column in Table 11. and 40 periods. The 
fraction shown is 0:018427; this multiplied by 2,000 = #36:854 = 236. 16s. ld., 
which is the amount to be invested each half-year. 

4. It may be required to know what sum must be invested to redeem a given 
loan at а given rate of interest, and to pay interest annually or half-yearly on the 
loan at either the same or а higher or lower rate of interest. All that is neces- 
sary in this case is to add the equivalent decimal of the rate of interest given at 
the head of the column to the Sinking Fund figure arrived at as described in the 
preceding example. For instance, let it be required to know what amount would 
have to be invested yearly to produce £2,000 in 20 years at 3 per cent. compound 
interest and provide interest to be paid annually at the rate of 4 per cent. То 
the fraction of £1 obtained from the 3 per cent. table for 20 years—viz., 0-037216 
add 0-04, which is the decimal equivalent of 4 per cent. = 0:07 7216, and multiplying 
this by £2,000 = £154:432 = £154. 8s. 7d. 

The difference between this figure. £154 8 7 
and the Sinking Fund figure shown in the 


preceding paragraph................. 74 8 7 


EE #80 00 
which is 4 per cent. per annum оп £2,000. 

The rule with reference to half-yearly investment of halving the rate of 
interest and doubling the period, of course holds good in this case. 

Should it be necessary to extend these tables the formula for constructing 
Table I. is as follows :— 

Let p=the annual or periodic ш 

т = rate per cent. expressed as a decimal. 


А =the amoubot of the annuity improved at compound interest to the 
end of the time. 


В = ће amount of £1 for one period (eg, at 3 per cent., 1:03 at end of 
first year or period). 
= number of years or periods of payment. 


Then А (1), 


Log A=log p + log (R- 1) – log т. 


No. IL, or Sinking Fund Table is the reciprocal of Table I.—-ś.e., the 
figures in Table I. divided into unity. 
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READING METERS. 


reading of an electricity meter is accomplished in an 
8 Ge similar manner iA the reading о; E gas nen with 
which t are uainted. For completeness ethod 
is here given The dials are to be read from left ore 


The ter on each dial will be between two 
the smaller of these № to be taken. Thus if the pointer is 
between 2 and 8, 2 is taken. The obtained in 


this manner are written down from left to right, and ths 
sumber thus obtained is the reading. Thus, in Fig. 81, the 
is 437 ; in Fig. 82 it is 256% It happens sometimes 


FIG. 82. 


thst the pointer is right on а figure on one dial. Then the 
пех. dial to the E is consulted, and the pointer will be 
found near the 0. If it is past the 0 (that is, 1 or 2), the 
tigure at which the pointer of the other dial stands is to be 
taken; but if before the 0 (that із, 9 or 8), the figure before 
must ђе taken. An example will make this clear. In Fig. 53, 
the reading is 792, not 892. In Fig. 84 the reading is 809. 
It should ago be remembered that the pointers in adjacent 
dials go round in opposite directions. us if the hundreds 
pointer goes round like the hands of а watch, the units 
pointer will also, but the tens pointer will go the other way 
round, This is clearly seen on an examination of Wigs. 31 
to 84. 


„То два the number of ie consumed since the previous 
reading, the previous read 
Бег so obtained is, with most meters, the number of 
Board «f Trade unite consumed, but in some meters. especi- 
ally those of older make, the result has to be multiplied by 
а umber called a constant," which is marked on the face 
of the instrument. Sometimes ít will be found that the 
reading Is less than the previous one, owing to the pointer 
cr the left hand dial having gone right round and begun 
again: then a 1 must be added to the left of the later 
reading. 


FIG. 84. 


Id. 55. 


:— Reading, December 26, 1899, 762. Reading, 
March 25, 1900, 918. Consumption during first quarter, 
$18 - 762 =156. Reading, June 24, 1900, 004 ; consumption 
during second quarter 1004 · 918 =86. If these readings, 
foatead of being taken оп the usual meter, reading direct 
to Board of Trade units, had been taken on a meter with 
ich a constant of had to be used, the сопор, 
ti... would bave been only 15:8 апа 8-6, say 163 and 83. И 
the constant were 4, they would have been 624 ап 
Фе ‘testing constant” referred to below is quite a different 
„па. As y mentioned, most meters rea directly in 
| Board of Trade unita, and do not need the employment of a 
| 4oustant to obtain the consumption. 


344. 


must be subtracted. . The 


WAGES TABLE. 


| 
| 


Add for each Add for each 
additional additional 
id. per hour. id. per hour. 
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TABLE SHOWING HOURS OF LIGHTING. 


Hours Period of the year Da 
of during which light is lighting 
lighting. required at these hours. per annum. 
r y ал вани Кыа 250 hours 
DUSK sce E A Oct. 1 to March 22... 83 , 
- "E o Sept.21 ,, „ 14: -— 226 „ 
o „ Ор оос „„ РЕН Ub авина 320 „ 
S ee EE Aug.25 , „ jh. настане 430 „, 
CCT ж. 10.2 Маў T аза gees 560 „ 
ги go cB DO eoe petentes red July 235 e 730 „ 
" р. ВЕЗУ О рака eds Al the Year rr! 900 „ 
К ET аве - T "mnm 1,090 „ 
" rr кън ныл - » fg Зена 1,455 , 
m ll Ee i - "E cnm 1,820 „ 
e „% midnight E e EE 2,185 „ 
"E Ur m за - "ZZ Sms 3,000 „ 
All ЕВЕ смо клана наивна 2 3; NS. ОО 4,380 „ 


These results are shown graphically in the accompanying diagram :— 


pea о ne лим Ee UN UN SES 
а ae F 


о ИШ ЖЫН ЖИЕ! vͥhv ПИК ИРЕ ИНЕ ИИИ — 
Жа, TE ИРЕШ Ре ER EE E и ee А БИН ПАЗИ ШЕЕ 


UNES 5 N 
JJ и. и о и ВЕ EUR 

Кеније БӨ DEREN Пи Ги Би ИЙЕ: Жыр ИН (ЕЕЕ Е Е EES 
SC 55 1 
= А 

io 5 n 
SE E E Е. a o — 
VT zT 

id HE m л ВЕН ELS LE 
ILU e [NT 


SS BN sa S н I E EN TU EN M NU зар ер а D ГАВ 
Nona ci ШИН ЧЕЙ ОШ ТИИ ecu КН ЭЕ 


6 7 : | 
EVENING. MID. MORNING 
NIGHT. 
The space between the curved lines represents the time during which light is 
required. The horizontal lines show the months of the year. The vertical lines 
how the hours. 
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COMPARATIVE COST OF ELECTRIC AND GAS LIGHTING. 


(Extracted by permission from Dr. А. J. Fleming's " Electric Lamps and Electric Lighting.") 


It is obvious that no hard-and-fast comparison with the cost of equivalent 
candle-hours given by electric and gaslight is possible, unless & careful statement 
is made of the manner in which the two lights are used. One great advantage 
which electric illumination possesses, from a domestic and economical point of 
view, is the ease with which it can be turned off and on. А switch placed near 
the door enables a person leaving a room to turn out all the electric lights without 
calling for the smallest trouble iu relighting them, which cannot be done in the 
case of gas. In effecting а comparison of cost, we have to take into consideration 
the time of wastage and non-useful combustion in the consumption of gas ; and 
this, apart altogether from the immense superiority of the electric illuminant, 
which fouls no air and destroys no decorations. It has been clearly demonstrated* 
by actual extended experience that, with care and good management, electric 
energy at 84. per unit can be made to give as much illumination by means of 
incandescent electric lamps as gas at 38. 2d. per 1,000 cubic ft. used with ordinary 
gas burners. At this rate, one Board of Trade unit of electric energy can be made 
to do the work of about 200 cubic ft. of gas—that is, electric current at 6d. per 
unit is equal to gas at 2s. 6d. per 1,000 cubic ft. 

The table below must be read as follows :—Suppose the user gets current at 
Gd. per unit, and buys lamps at 1s. 64. Let the lamp he buys be assumed to have 
an average useful life of 800 hours. On looking along the column in line with 
800 and under the heading 6d. and 1s. 6d., will be seen бз. 4d. This is the cost 
of the 16 c.p. lamp for 200 hours of burning, including proportion of lamp cost 
and power. Hence, in this case the 800 hours’ burning cost 218. 4d. on the 
whole, and for this the user gets an average candle-power of about 18 candles for 
800 hours, or 13 x 800 = 10, 400 candle hours. 


Table showing the cost of 200 hours’ use of а 100-volt, 200-rolt or 220-volt 16 c.p. 


Glow Lamp, including proportionate cost of Lamp Renewals and cost of Power. The 
Lamp is assumed to take on an average 50 watts, and to cost either is. orls. 6d. 


Cost of energy. | | | | | 
Board of Trade unit, HIH NI т. в 
Price of lamp ............... ! ll. 1/6 | 1/- 1/6 1- 1/6 ЛЕ _ 16 у. 1/6 1/— yo 
Useful life of lamp in hours. CIR Cost of 200 hours’ use of lamp. 

200 hours .................. 5/6 4|. | 4/4 4/10; 5/2 5/8 6 / 6/6 | 6/10 7/4 | 7/8 8/2 
400 ,, .................. d. 3/3 | 4/10 4/1 | 4/8 4/11 | 5/6 5/9 | 6/4 6/7 | 7/2 7/5 
600 , ·................. 2/10 3/- | 3/8 3/10] 4/6 4/8 | 5/4 5/6 | 6/2 6/4 | 7/- 7/4 
80000! 2/9 2/10 3/7 3/8 | 4/5 4/6 | 5/5 5/4 | 6/1 6/2 | 6/11 7/- 
1000 , .................. 2/8 2/9 | 3/6 3/7 | 4/4 4/5 | 5/2 5/5 | 6/- 6/1 | 6/10 6/11 


See The Electrician, Vol. XXXIL, p. 561. 
WATTS PER SQUARE FOOT FOR HIGH-CLASS ARC LIGHTING. 


The British Thomson-Houston Company has compiled a table showing the watts per 
square foot required to give good lighting for various classes of work. These figures 
are given merely as suggestions, and maximum and minimum figures have, been given 
in each case to cover extremely good or particularly bad conditions. The average of 
the figures given will serve as а general guide. 


1141 Average ТИГ 

Building. eon diues " | Variation. 
Machine shops, high roofs, electrically-driven machinery, no belts 0:75+ | 05 te lOt 
Machine shops, low roofs, belts and other obstructions...... 1:0 0:75 to 1:25 
Boot and shoe shofcenssss „„ 0-75 | 0:5 to 1:0 
Large drape.y shops, light materials, bric-a-brac............ 1:0 0:75 to 1:25 
Large drapery shops, coloured таќегіа!....................... 1:25 | 10 to 15 
Mill lighting, plain white goods ............................ 1:1 0-9 to 13 
Mill lighting, coloured goods, high looms .................... 1:3 1:1 to 1:5 
General office, no incandescents ............................ 15 | 1:25 to 175 
Drawing ОС Ch cess EES M UNS 1:75 ‚15 to 20 


+ Energy based on watts at lamp intervals. 
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PRECAUTIONARY INSTRUCTIONS IN RELATION TO THE AVOIDANCE 
OF SHOCK FROM' ELECTRIC CURRENT. 


The following instructions are issued by Mr. S. B. Cottrell, engineer and manager 
to the Liverpool Overhead Railway, in connection with precautions to be taken to avoid 
accidental shock from electric current :— 


If ordinary precaution is observed in handling electric cables, wires or apparatus, no 
danger need be apprehended. Regard any apparatus with which you may have to deal as 
capable of affording а shock, and adopt precautions accordingly. 

When it is necessary for regulation or other purposes to touch parts of such apparatus 
when the current is active, the individual should be careful that his entire person is 
insulated from the earth, and from anything, other than an insulating medium, which 
connects with the earth. "This may be best achieved by standing on an india-rubber mat. 
On no account should he touch parts of the machinery, cables or apparatus with both 
hands at the same time, unless his hands are protected by sound india-rubber gloves. 
Shoes with india-rubber soles may be worn as an extra precaution, but the wearer must 
never rely upon them for insulation. Dynamo-room men should keep such shoes in the 
dynamo room, and not wear them indiscriminately in and out of doors. The soles 
should be examined daily in order to ascertain that they are sound and dry. 

The nspector and foreman of each depót will be held individually responsible that a 
sufficient supply of india-rubber gloves are kept on hand to replace broken ones, and that 
one or more pairs (according to the magnitude and importance of the installation) are 
retained in a closet provided specially for the purpose (and marked I. В. GLOVES) so as 
to be readily accessible at any time. 

Workmen are required, after using the gloves, to return them to the officer in charge 
of the dynamo or distribution room, and that officer will be held responsible that all 
gloves issued to workmen are returned to the closet, or otherwise accounted for by an 
entry in the diary. 

Should a lamp require attention during the time the current is flowing, the lamp is 
to be switched out of circuit before being touched by the switch at the base of the lamp 
pillar, where such is provided, otherwise by the switch on the lamp, which, it must be 
borne in mind, does not insulate the lamp. 

In cases of accident the first effort should be to switch off the current.  Failing the 
power to do this, to divert the current from the sufferer. 'This second instruction requires 
careful handling on the part of the rescuer. Не has to bear in mind that if he touches 
the sufferer with his naked hands—even by his clothing if damp from rain or the 
perspiration of the body— he may be placing himself in the same dangerous position as he 
whom he desires to rescue. Itis necessary that he should keep himself insulated from the 
cable or apparatus, and from the sufferer, as well as from the earth. 

Any dry article of clothing may serve as an insulator for the short period necessary to 
release the sufferer. 

If a piece of wire of sufficient capacity—an iron rod or any form of conductor—is at 
hand, the rescuer should, first, connect one end of the wire or rod to earth, and failing a 
better means, divést himself of his jacket or coat and use it to insulate his hands from the 
other portion of the wire or bar and the cable whilst he attaches it to, or places 
it in contact with, the cable (or whatever may be the source from which the current is 
passing into the sufferer) The attachment should be as near to that part which is in 
contact with the sufferer as is possible. This may divert the current to the earth and 
release the sufferer. Whether it does so or not, the rescuer should, with continued caution, 
proceed to remove him from the position in which he is placed. He must insulate his 
own person by standing on a dry board, dry clothing, a bundle of dry straw, hay, &o. 
He must protect his hands by interposing as many thicknesses ав possible of his dry 
clothing between them and the sufferer ; and in this way endeavour to withdraw or raise 
and insulate the sufferer from contact with the earth. When insulated, the current will 
cease passing through him, and the cable, &c., may be withdrawn from contact with him. 
In doing so the rescuer must exercise great care that he does not place himself in & 
position to receive a shock. 

Where а man is receiving a current through his person by having placed one part of 
his person in contaot with one portion and another part in contact with another portion 
of a cable, &c, thereby forming of his person a portion of the circuit, the most ready 
means of delivering him is by short-circuiting such portion of the apparatus immediately 
outside the points of contact with the sufferer. 

In cases where à man has received а serious shock, and life appears extinct, the 
instructions given below should be carefully observed. 
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RULES FOR DEALING WITH CASES OF APPARENT DEATH FROM 
ELECTRIC SHOCK.1 


An electric shock may produce death in one of two ways : (1) By producing destruc- 
tive tissue changes, when death is absolute; ог (2) by producing sudden arrest of the 
ripa and heart muscles through excitement of the nerve centres. If the arrest 
of the heart's action be complete it is doubtful whether anything will make it commence 
to beat anew, but in some cases the stoppage is not complete, and then death is 
only apparent—in other words, animation 18 merely suspended. The subject may be 
aroused from this syncope if efforts at resuscitation are not too long delayed. Electricity 
seldom kills outright, though the condition of suspended animation which it induces 
would result in death if not promptly counteracted. | 

If the body he found in contact with the electric conductor, certain precautions, 
must be observed in removing him, which must be done as quickly as possibly, care being 
taken not to touch either the wires or the victim with the bare hands. If the wire has 
fallen on the ground and is touching the victim, it must be removed by a stick, or any 
tool with а wooden handle, care being taken not to permit the wire to come in contact 
with the face, or with any other naked part of the body. 

If it is easier to displace the victim than to remove the wire ; his body must be handled 
with the utmost caution, the operator's hands being covered with thick gloves or other 
dry material. If the hands of the victim grasp the wire, they must be opened by force 


Firat Position. Second Position. 


one finger at а time If there are rails on the ground, all contact with them, even with 
the boots, should be carefully avoided. "Very much the same precautions must be 
exercised with continuous as with alternating currents. The one important difference 
between the two cases being that it is not quite so safe to cut a continuous current wire 
while the victim is in contact with it. If in contact with an alternating current wire, he 
may be liberated by cutting the wire on one or both sides. The apparatus used for cutting 
the wire should be provided with insulated handles. 

If the body has been submitted to a current by which only respiration and the 
heart’s action have been temporarily arrested, there is a condition of syncope simulating 
apparent death by drowning or from anesthetics. 

The body must be placed on its back. A roll large enough to so prop the 
spine up as to drop the head backwards (made of a coat, or anything else convenient, 
rolled, not folded), is placed under the shoulders. The operator kneels behind the 
subject's head, facing him, grasps the elbows and draws hem well over the head, so as 
to bring them almost together above it, and holds them there for a few seconds. 
Then he carries them down to the sides and front of the chest, firmly compressing it by 
throwing his weight upon them. After two or three seconds the arms are again carried 
above the head, and the same manceuvre is repeated at the rate of 16 ог 16 times рег 
minute. At the same time the tongue must be drawn out to free the throat. For this 
purpose, the mouth of the victim is opened, and if the teeth are clenched they must be 
opened, preferably by the operator’s fingers, with a piece of wood, back of a spoon, 
handle of a pocket knife, or end of a cane, the operation being performed with all 
gentleness, and with methodical deliberation, neither hurriedly or half-heartedly. 
The front part of the tongue must now be firmly grasped between the thumb and 
index finger of the right hand, which may be bare or covered with a handkerchief to 
prevent slipping; the tongue should then be pulled out, and be allowed to relax at 
regular intervals of about 25 to 30 a minute. It is expedient to commence always by 
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pulling the tongue, but the method of artificial respiration should be applied at the same 
time, if possible. Concurrent efforts should be made to bring back the circulation by 
rubbing the surface of the body, striking it smartly with the hands or with wet towels, 
and sprinkling water on the face, the victim inhaling ammonia and vinegar alternately. 

Should these efforts fail to arouse any signs of life, recourse may be had to another 
method of stimulation by exciting the dormant nerve centres. This should, however, be 
reserved for a рһувісіап — who should always, if possible, be immediately summoned—or 
should be made use of only by one who realises the injury that may be done if it is care- 
lessly practised. This method consists in forcibly stretching the sphincter muscle con- 
trolling the rectum or lower bowel. It is well known to physicians that this muscle is 
the last portion of the body to lose its sensibility, and that b irritating it by forcible 
stretching, a gasp will often be elicited from one actually moribund. Turning the patient 
on the side, the index finger or thumb is inserted into the rectum, and the muscle (which, 
if sensible, will be felt to resist) should be forcibly and suddenly drawn backwards, 
towards the spine. Care must be taken not to introduce the finger roughly, or to use 
sutlicient force to lacerate or wound the parts. Having obtained one gasp, artificial 
respiration should be continued, and a repetition of the proceeding should be reserved 
until respiration again fails. In some instances, however, 16 may be necessary to repeat 
this with every effort at inducing inspiration. The subject being then on his back, the 
knees are drawn upwards to facilitate access to the rectum. 

The first opportunity should be taken advantage of, by the services of any one within 
call, to obtain the presence of a medical man, who should, upon his arrival, be requested 
to take charge of the further treatment of the patient, the purpose of the foregoing 
instructions being to enable such restorative measures to be adopted as may be possible, 
pending the arrival of а qualitied medical practitioner. 


RELATION BETWEEN SPARKING DISTANCES AND IMPRESSED 
VOLTAGE. 


In a report of the Standardisation Committee of the American Institute of 
Electrical Engineers in 1903, the sparking distances in air between opposed sharp 
needle points for various eflective sinusoidal voltages were given as follows :— 


Kilovolts Inches  Kilovolts Inches . A Kilovolts Inches 
8q. root of sparking | sq. root of sparking | sq. root of sparking 
mean sq. | distance. | mean sq. distance. | mean sq. distance. 
5 | 0225 | 40 ‚ 245 | 100 9-6 
10 | 0:47 | 45 2:95 i 110 10:75 
15 | 0-725 | 50 3:55 120 11:85 
20 1-0 | 60 4:65 | 130 12:95 
25 1:3 70 5:85 | 140 13°95 
30 1'625 80 7-1 | 150 15:0 
2-0 | 90 8:3 
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TABLE OF ELECTRO-CHEMICAL EQUIVALENTS, &. 
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CONVERSION TABLE. 
Multiply by Multiply by 
Тө redace kilometres to miles To reduce tons per sq. foot to head of water 
- kilometres to as —.—...11⁰⁰ позе 5 (metres eset 107 
о metres to ya — m e tons per sq. foot to atmoapherea 1:06 
i metres to feet o > 33 i lbs. per sq. inch to tons per sq. ft. 064 
" centimetres to inches 4 » l ds. per ва. in. to kilogratemes per 
„ millimetres to inches ............... Val CCC Seele VU 
Su millimetres to mils. ..................40 (59'4) $i ]bs. per d inch to grammes per 
„ miles to kilometres. . . 16 8]. or Mcr 70:8 
eg miles to metres 1609 Së lbs. bel sq. inch to head of water 
„ yards to kilometres q . 0009 iaa x 2:8 
is yards to metres `9 m lbs. per sq. inch to head of ‘water 
^ feet to metres ........................ 3 doti) ss 4 
а inches to centimetres ............... 2:54 i$ lbs. per sq. inch to atmospheres 07 
М inches to millimetres ............... 25 (25:4) " kilogrammes per sq. cm. to tons 
А mils. to millimetres.................. '025 per sq. foot ууз чанкар жен 9 
" sq. metres to sq. yards ......... .. 12 "T kilogrammes per ва. cm. to lbs. per 
i sq. metres to sq. feet 11(10:76) om СВЕ ES 14:2 
T sq. centimetres to sq. inches 155 ji kilograrnmes per sq. mm. to Ша, 
ЎН sq. millimetres to sq. inches 0015 рег sq: Inch’) аснода ic 1422 
i sa. yards to sq. metres '85 T REDIERE em. to lbs. per sq. in. 014 
i sq. feet to sq. metres ........... TN 09 M ead of water (metres) to tons per 
Si sq. inches to sq. centimetres ...... 6:45 o И 0 
" sq. inches to sq. millimetres ...... 645 5 head xd water (feet) to tons pe 
M cub. metres to cub. yards I беря 027 
m cub. metres to cub. feet 35:5 a SCH of water (metres) to lbs. per 
eg cub. cms. to cub. inches ............ ‘06 nnn UE 1:4 
$5 cub. yards to cub. metres ......... 76 = head of water (feet) to lbs. per 
Së cub. feet to cub. metres .......... = 03 BG. Вена 45 
i cub. inches to cub. ems 164 is atmospheres to tons per sq. foot "94 
e kilogrammes to tons ............... 001 » atmospheres to lbs. per sq. inch 147 
$ kilogrammes to c Wi 02 Үз grains рег sq. inch to dynes per 
M kilogrammes to pounds ............ 2:2 l Eege 9:8 
5 kilogrammes to ounces ............ 55 (35:3) ‘a dynes per sq. ст. to grains per 
" grammes to ounces ,................. 055 sq. inengngng˖g?d ——S ] 
„ grammes to grains... 15:4 „  сагсе]в to candles —— 9:5 
ii milligrammes to grains 015 б candles to carcels ............. —— 1 
M tons to kilogrammes............... 1000(1016) » English candles to German. 8 
is cwt. to kilogrammes  ............... 50 (50:8) " German candles to English ..... 1:25 
» pounds to kilogrammes ............ '45 „„ joules to ergs . —— 107 
к pounds to grammes ............... 453 (453°6) vn ` joules to foot lbs. ............. — 757 
SG ounces to yrammes .................. 28:55 i joules to kilogrammetresa..........— 1 
M grains to grammes .................. 065 5 Joules to lbs. deg. Е. .............—. 0095 
Ge pon to milligrammes ............65 (64'8) is Joules to calories... 24 
Di bs. avoir. to grains troy............ 7000 js calories to joules .......... — . 4˙2 (4158) 
$5 gallons to cub. feet .................. 1 S Ibs. deg. F. to Joules ............... 1048 
e gallons to cub. metres 0045 i kilogrammetres to joules..... ...... 9'8 
e gallons to litres ..................... 4:5 3 foot Ibs. to joules ............. M 1:85 
e gallons of water to lbs. ............ 10 o lbs. deg. F. to foot lbs T 77: 
e cub. feet to gallons .................. 6:2 Se lbs. deg. F. to kilogrammetres ... 107* 
75 cub. metres to gallons............... 220 5 lbs. deg. F. to calories = 252. 
175 litres to gallonn n .. 22 Б calories to lbs. deg. ЕЁ. .......... 004 
is Ibs. of water to gallons ............ 1 з kilogrammetres to lbs, deg. Е. .. "003 
5 litres to cub. feet ........... ЕРУ 035 Ge kilogrammetres to calories 2:34 
is litres of water to Ibn 22 8 kilogrammetres to foot lbs.. 7˙2 
de cub. feet to 1їїгєев..................... 28:5 ES foot lbs. to kilogrammetres . 14 
; lbs. of water to litres ............... 454 А calories to kilogrammetres . 49 
М cub, feet of water to lbs 62:5 (62: 27; " Н. P. to watts — 746 
» lbs. of water to cub. feet D Н. P. to foot lbs. per minute... 33000 
„ feet per minute to miles per hour. 0115 Se Н. P. to kilogrammetres per sec. 76 
» feet per minute to metres per sec. '005 i watts to foot lbs. per minute...... 84 
m miles per hour to feet per minute 88 gi watts to kilogrammetres per sec. 1 
P metres per sec. to feet per minute 197 э centimes per car-kilometre to 
i tons per sq. foot to kilogrammes pence рег car-mile ............. 16 
per Sq. er 88 1'09 - pence per car-mile to centimes 
„ tons per sq. foot to lbs. per sq. in. 15.5 per car-kilometre . 2 
н tons per sq. foot to head of water 
(feet) ..... ER 56 One joule one watt. seca 
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METRICAL SYSTEM OF WEIGHTS AND MEASURES. 


THE Metrical System is based upon the length of the fourth part of а terrestrial 
meridian. The ten-millionth part of this arc is called a Metre, and is the unit of 
length. The cube of the tenth part of the metre was adopted as the unit of 
capacity, and denominated a Litre. The weight of a litre of distilled water at На 
greatest density was called a Kilogramme, of which the thousandth part, or Gramme, 
was adopted as the unit of weight. The multiples of these, proceeding in decimal 
progression, are distinguished by the employment of the prefixes deca, hecto, kilo 
and тупа, and the subdivisions by deci, centi, and milli. 


MEASURES OF LENGTH (UNIT METRE) 


Equal to Inches. Feet. Yards. Miles. 
Millimetre .............. ......... 0:039  ...... 0:008 ` —.— 0:001  ....  0'000 
Centimetre ......................-. 0:393 0:082 ees 0:010 .—.. 0000 
Decimetre ...................... e 8:987 ...... 0:328 д... 0:109 .....  0'000 
Mettes «ооо иное носовое 89:870 ...... 8:280  ...... 1:098  ..... 0-000 
Decametre ... .................... 393707 ...... 82:808  ...... 10:930 ..... 0-006 
Hectometre ..................... 3987079 . 828089 109:308 ..... 0062 
Kilometre ........................ 898707790 ...... 3280°899 ...... 1093638 ...„ 0-691 


OUBIO, OR MEASURES OF CAPACITY (UNIT LITRE). 


Equal to Cubic inches. Cubic feet. Pinta. Gallons. 
Millilitre, or cubio centimetre ... 0-061  ...... 0:000 . 0001 ..... 0:000 
Centilitre, 10 cubic centimetres... 0:010 .....  0'000  ...... 0:017 ..... 0:002 
Decilitre, 100 cubic centimetres.. 6:102  ...... 0:008  ..... 0:176  .... 0:022 
Litre, or cubic decimetre......... ge 61:027 ......  0'085  ...... 1:760 nee 0220 
Decalitre, or centistere........-...... 610270 ...... 9:858 ...... 17:607  .... 2200 
Hectolitre, or decistere............... 6102-70 8:581 ...... 176:077  .—.— 22009 
Kilolitre, or stere, or cub. met. ... 61027°051  ...... 85:810 ...... 1760:778 3. 220:096 


MEASURES OF WEIGHT (UNIT GRAMME). 


Equal to Grains. Avoirdupois lb. Owt. 11 ub. Tons=20cwt. 

CN 0-015  ...... 0:000 ..... 0:000 .....  0'0000 
Oentigramme . . . 0:154  ...... 0000  .... 0000 .... 00000 
Decigramme. . гө 1:548  ...—. 000 wesse 0:000 ..... 00000 
Gramme ......... —...... . 15:432 .... 0˙002— 0:000  ..... 00000 
Decagramme ..................... 154-828 ...... 0:022 ...... 0:000 ..... 0-0000 
Hectogramme ..................... 1548234 0:220  .... 0001 .... 0-0000 
Кїовташшо........................ 15482-848 ..... 2:204 — .... 0019 ..... 00004 


SQUARE, OR MEASURE OF SURFACE. 


Equal to Square feet. Square Yarda. 
Square Metre .................... . . . . ) 107048 - 1:196 


160 


1904.—“ THE ELECTRICIAN” 


WEIGHTS AND MEASURES. 


те ————ф=_——— 
The following table gives воше of the weights and measures in general use at home 
and abroad, with English equivalents in the latter case :— 


Weight English and 
ог Used in American 
Measurs. Equivalents. — 
Almugae.........; Portugal 4°442 ; gallons 
Ardeb ......... Egypt 76907 bushels 
Аге... | Metric .................. 0:02471 acre 
Arobe . ! Paraguay ............... 25 ]bs. 
Arratelor libra. Portugal 1'011 bbs. 
Arroba (Ягу)... Argentine Republic. 25°3175 Ibs. 
DGG BTT айылы 32°38 lbs. 
DO. оси | pus quc) 25'3604 lbs. 
DOr xtd Portugal . . 32°38 Ibs. 
VC Spain РЕКИ 25°36 lbs. 
Ое МИЕ enezuela ............... 251024 lbs. 
Arroba(liquid) Cuba, Spain and 1203 gallons 
Venezuela 
Arshinel......... Russ ia qq 28 inches 
Do. ie dos оь ол м 5'44 sq. feet 
Artel . Torocco .................. 1°12 Ib. 
Baril . Argentine Republic 2070737 gallons 
| and Mexico 
Barrel .' Malta (customs) ...... 11°4 gallons 
JE . Spain (raisins) ......... 100 Ibs. 
Berkovets E Russia. 361'12 lbs. 
Bongkal ...... India 832 grains 
Bouw ............ | Sumatra 7,096'5 square 
metres 
Bu o s deren FFF 0-1 inch 
Butt (wine) Spain ..................... 140 gallons 
Caffiso Маа ола 574 gallons 
Candy ......... India (Bombay) ...... 529 lbs. 
Do. .| India ана) ЕРИ 500 lbs. 
Cantar ......... Morocco..................| 113 Ibs. 
55 . ~ Ah | н 575 lbs. 
Tees N Tre 124:7035 lbs. 
eon” 

(cantar) ... Malta. 175 lbs. 
Carga . Mexico and Salvador 300 Ibs. 
Catty ...... а 14 lbs. 

DO: ње apan 1°31 lbs. 

D Java, Siam & Malacca| 135 Ibs. 

DS Sumatra 2:12 lbs. 
Centaro ......... Central America ...... 4 2631 gallons 
Centner ......... Bremen & Brunswick 117 5 lbs. 

Do. .......| Darmstadt 110:24 lbs 

BG. Denmark & Norway 110`11 lbs 

S Nuremberg 112°43 Ibs 

Do. Prussia sa é 113°44 lbs 

DO. иако Sweden 937 lbs 

D.... Vienna 123'5 Ibs 

De Zollverein ............... 11024 lbs 

D Metric.......... ...........| 220746 Ів 
GBR Kleeder 14 inches 
Coyan . Sarawak (ЇЧ. Borneo)| 3,098 Ibs 

P Siam (Кош: EE 2,667 lbs 
Cuadra ......... Argentine public| 4:2 acres 

Do. .. araguay ...............| (9/9 yards 

Шо............ до. ...... ....| 87077 ва. feet 

Do.. Uruguay Nearly 2 асгез 
Cubic metre . Metric ‚| 35'3 cubic feet 
Cwt. (hundred- 

weight) ...... British .......| 112 Ibs. 
Dessiatine...... Russia ....| 2,6997 acres 

N Spain . . «| 1,599 bushels 
Drachme ...... Greece У „| Half ounce 
Dun .. арап. ..................... 1 inch 
Е anega (dry)... ‚| Central America 1:5745 bushels 

SS ve hile ............ ‚| 29:575 bushels 
D. — 9: Cuba ix recu 1:599 bushels 


Weight English and 
ог Used т American 
Measure. Equivalents. 
Fanega (dry)... Mexico... ...| 194728 bushels 
Do. ............ Morocco . . Strike fanega 
70 Ibs.; full 
fanega, 118 lbs 
Do а Uruguay (double) .. 7776 bushels 
Do. ..... UT Uruguay (single) 3:888 bushels 
Тю. Venezuela ............... 1'599 bushels 
Fanega(liquid) Spain .. .| 16 gallons 
Feddan ......... Egypt... CF 1:03 acres 
Foot ............ British and American, 12 inches 
Frail (raisins) Spain . . . . . .f. | 50 lbs. 
Frasco Argentine Republic 3 5096 quarts 
Do. ‚| Mexico .................. 2'5 quarts 
Епдег............ Luxemburg 26-17 gallons 
Garnice Russian Poland. 0:88 gallon 
Gram ............ letric ............ ....| 1907432 grain 
Hectare ......... do 2 471 acres 
Hectolitre 
Diy x eu do. ..................,,] 2:838 bushels 
Liquid ...... O. ................. ...| 20 317 gallons 
Inch . ...| British & American 
Joch ........... Austria-Hungary .. 1422 acres 
Ken Japan 4 yards 
Kilogram (kilo) Metric w 2'2046 lbs. 
Kilometre ...... do. „| 07621376 mile 
Klafter ......... Russia ENY 216 cubic feet 
КОСА оилоо арап ....| 5'13 bushels 
Korree ......... Russia.... 3'5 bushels 
Last Belgium and Holland! 85:134 bushels 
Docs ы England (dry ч 82:52 bushels 
Do. ............ Germany ...... ‚| 2tons(4, 480 lbs. 
Do: 22s Prussia 112-29 bushels 
оон Russian Poland ...... 11? bushels 
1 3 чп (salt м lbs. 
је land) Paraguay. 5633 acres 
о Е 2'115 feet 
Libra (pound), Castilian 7,100 grains 
(troy) 
Dees .... Argentine Republic 1'0127 Ibs 
Do. „| Central America 1:043 Ibs. 
Do Chile. . . 1 014 lbs 
Do Cuba _.................... 1°0161 lbs 
Do. ............ Mexico 1:01465 lbs 
Do BPU.- АНИ 10143 Ibs. 
Do. . Portugal 1011 lbs 
Do. ............| Uruguay 10143 lbs 
Do. ............| Venezuela ............... 1:0161 1bs. 
Litre ..........| Metric .................. 1'0567 quarts 
Livre (pound) aen „ 1˙1 lbs. 
e e а 10791 lbs. 
„ England (timber)...... uare, 50 cubic 
t. ;unhewn, 40 
cubic ft.; inch 
planks, 600 su. 
rficial ft. 
Manzana ...... Costa Rica ............ 1j acres 
Ро............. Nicaragua and Sal-| 1727 acres 
vador 
Mare Bolivia _.................. 0'507 1bs, 
Мачпа ........ India 5 823 lbs. 
Metre ......... Metric " ‘| 39:37 inches 
Mil ... Denmark | 4°68 miles 
Do. gege Denmark (geo )| 4°61 miles 
Milla ............ ша ап i 11493 miles 
Morgen ......... Prussia ..0 63 acre 
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WEIGHTS AND MEASURES.—Continued. 
Weight | English and Weight | English and 
or Used in American or Used in | American 
Measure. | | Equivalents. Measure. | Eq шуде: 
Оке............... Egypt ͥ „127225 lo. Seer India 1 w. 13 oz. 
Do. ............ Gre ͥ 2˙84 lbs Shaku... 00... J apan FF | 10 inches 
Do. ............ Hungary ..| 3°0817 lbs. Sho VVV 1'6 quarts 
Da ............ Turkey ............ 2'85418 lbs. Standard ...... Lumber measure See 61918 feet 
Da eese: Hungary & Wallachia 2°5 pints Stone British .. ............... 4 lbs. 
lg RES Egypt. 213 inches Suerte ......... Uru 25 700 cuadras 
Pical ......... Borneo and Celebes ., 135°64 lbs. Tael ............ ‚ Cochin China 590-75 grains 
Doc заеме China, Ј 5 and 1333 lbs. (troy 
Suma Tan Japan .....................! 0'25 асте 
Do. Java 135˙1 lbs. 1 f 2 реска 
Ве Philippine Is. (hemp) 139: T Ibs. Ton British & American. 2,240 lbs. 
G Philippine Is. (su d 140 Ibs Топ... расе measure ......... | 40 cubic feet 
Рё eise ess Argentine rp lic} 0°9478 foot Tonde (cereals) Denmark . . . . 9704783 bushels 
Do. tile .| 0°91407 foot Tondeland до. .... | 1'36 асгез 
RRC Turkey .. | 27'9 inches Tsubo d арап. Е nn 6 feet Е 
оой. Russia 36:112 lbs. Tsun China .. ....! 1°41 ine 
Pund (pound) Denmark & Sweden 1:102 lbs. Tun ............. British 
Quarter ......... Great Britain 8:252 bushels | Tunna ......... Sweden 45 bushels 
Do. ан London (coal) . ‚| 36 bushels Tunnland SGöO˙⁵—um ores 1:22 acres 
«лака! ......... Argentine Republic... 191 42 lbs. Vara Argentine . e 1208 inches 
Do. .. en DROZ наадан 30°06 lbe. Do. Castile 0'914117 yard 
D ' Castile Chile, Mexico 101 *61 Ibs. DVU Central America 32:87 inches 
| and Peru Do. ........... Chile and Peru.........: 33:367 inches 
о. ............ Greece 2 lbs. D üb... o EVER 33-384 inches 
Di. uon Newfoundland (fish) 112 The Doo Curacao 33'375 inches 
F Paraguay ...............| 100 Ibs. Do, ............ Mexico inches 
PFC SE SNC 125 lbs. D оке Paraguay 34 inches 
Do.... ..| Metric  .................. | 22046 lbs БО; јата Venezuela ............... 33:384 inches 
Rotte Palestine | 6 Ibe. vedro. ыш... Russia. у. 2707 gallons 
Do. .... Syria .. .. | Эў] Ibs. Vergees ......... Isle of Jersey ......... 71-1 ва. rods 
о К Russia 7 feet Verst Asia 0'663 mile 
N Malta.... | 490 Ibs Vlocka ......... Russian Poland. 41°98 acres 
„„ Japan ..................... | 3°6 feet ard ............ | British & American..| 36 inches 


TABLE OF DECIMAL EQUIVALENTS OF FRACTIONS 


` Bths. 
125 
== ‘250 
= ‘375 
= ‘600 
$ = 625 
$ = 750 
+ = 875 
l6ths. 
Yr == 0625 
1s = ‘1876 
Ys = ‘3195 
M — 3625 
H == 6875 
H = ‘8125 
te = 9375 


S ate ihe iba fas Gae a 


ud 
°з 


Мемела 


OF АМ INCH. 

32nds. _ 64ths. 

= 03125 d = 015625 
— 09375 A = 046875 
— 15625 A = 078125 
— 21875 ve 109375 
SÉ E E 
— -40625 t — -203125 
— -46875 8 — 234375 
— 553125 — 265625 
59375 d = -296875 
— -65695 1 — -328125 
= 71875 35 — 359375 
= :78195 38 — 390625 
— ‘84375 1$ — 421875 
= -90625 Н — 4531255 
— :96875 81 — 484375 


ее еее 


ug ggg dd gum 


е 
© 


дода 


64ths. 


515625 
546875 
578125 
609375 
640625 
671875 
703125 
734375 
765625 
796875 
828125 
859375 
890625 
921875 
953125 
984375 
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ELECTRIC HEATING TABLE. 


—— > —— — 


. The accompanying table, showing the relation between electric power and 
energy expended and the radiation and amount of heating produced, has been 
calculated by Mr. Н. Ward Leonard. The table comprises a number of constants 
which should prove useful to engineers engaged in electric heating work. It has 
been carefully revised by us before publication. 


А Equivalent value ; Equivalent value ; uivalent value 
Unit. in other units. Unit. in other unita. Unit. E other units. 
( 1,000 watt hours. ( 746 watts. 1,048 watt seconds, 
1:54 h.p. hours. 0:746 k.w. 772 ft. lb. 
2,656,400 ft. Ib 55,000 ft. lb. per 0:252 kg.-deg. 
5,600,000 joules minute. centigrade. 
5,440 heat units 550 ft. lb. per sec. 108 k.g.m. 
ка 566,848 k.g.m 2,580 heat units 0:000291 k.w. hour 
PUR 0:229lb. coal oxi per hour. 0:000388 h.p. hour 
S dised with регі ур p. 43 heat units per 0:00006671b. coal 
fect efficiency. m minute. oxidised. 
Alb, water evapo- 071 heat units 0:000871b. water 
rated at 212°Е. per second, evapora at 
22-9]Ъ. of water ‘17Ab. coal oxidised 212°F. 
raised from 62° per hour. SS 
to 212°F. 2°25lb. water eva- . | ( 0191 watts per sq. 
porated per hr. in. 
—— at 212°Е. ` 0'01745 k. W. 
„ к==р кекире рад i 0:00232 h.p. 
(0'746 k. w. hour. 1 watt second. DET, PU: 
1,980,000 ft. Ib. | 0:000000278k.w.hr 7:25 ft. lb. 
2.580 heat units. 1 јоше = | 0:102 k.g.m. | 0-00000366 h.p. hr. 
273,740 k.g.m. F 0.00000 272 k. w. hr. 
TP 0˙172lb. wt? oxi- рен: 0:0092 heat units. 
dised with per- А — — 
hour=|} fest efficiency ed paa- (16,000 heat unita 
2'25lb. water eva- | ft. 1b,= |4 0:000000377k.w.br 0-98lb. anthracite 
poratedat 212 F. 0000129 heat unit coal oxidised. 
17'215. of water o 0000005 Би. he j 2:1lb. dry wood 
raised from 62° NN pem oxidised. 
to 212°F. ( 1 joule per second. 15 cubic ft. Mumi- 
0:00134 h.p. nating 
0:001 k.w. 4:57 k.w. hours 
5'44 heat units per (theoretical 
1,000 watts. hour. value). 
1 h. p 1 watt= |4 0°73 ft. lb. per sec. 5'81 h. p. hours 
2,656, 400 ft. lb. 0:0031b. of water (мее с; 
рег һоиг. evaporated рег 
minute. 44:24 ft. Ib. per (theoretical 
second, 13:15. of water 
5,440 heat unit] (8' (82 thermal units rated at 
1 k. w. per hour. per sq. ft. 212°Е. 
57:5 heat units рег minute. 
minute. 120°Е. above sur- 0°33 k.w. hour. 
955 heat units per|| 1 watt per rounding air 0°44 h.p. hour. 
second, sq. in. = (Japanned cast Иља 1,180 heat unita. 
0'22915. coal oxi- iron surface). ғ 5, 124,200 k.g.m. 
dised per hour. 66'C. above виг- KC 1,219,000 joules. 
Alb, water evapo- rounding air G3 887,800 ft. ft. Ib. 
rated per hour (Japanned cast 0'0761b. of coal 
at 212°Е. iron surface). oxidised, 
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IMPORT DUTY LEVIABLE ON ELECTRICAL MACHINERY 
AND APPARATUS 


IN THE UNDERMENTIONED STATES AND COLONIES. 


The following Table shows the Customs Duties leviable on Electrical Machinery and Apparatus, 
Tools, de., in the undermentioned Colonies, and have been revised by us up to January, 1904, 


No1z.—In the tariffs of several of the Colonies dealt with in this table there is no separate 
reference 10 electrical machinery and apparatus. In such cases the rates of duty are given for 
those classes of articles with which the various kinds of electrical machinery and apparatus would 
probably be grouped, but it is not always certain how the tariff would be interpreted by the local 
customs authorities. 


Colony, and Tariff Classification. | _ Rates of Duty. 


AUSTRALIAN COMMONWEALTH. (Including New South Wales, 
Victoria, Queensland, South Australia, Western Australia and 


Tasmania)— | 
Aluminium, Bronze, Yellow Metal, Britannia Nickel and German . 
Silver, and manufactures of same ....................................... | Free. 
Anodes and Hooks for plating purposes . Free. 
Copper and Brass— viz., scrap, bars, sheets, pipes and tubes, &c. ...... Free. 
121 per cent. ad val. 


Electrica! Machinecy and Appliances (including electric search lights) 
Electrical Apparatus—viz., Accumulators (covered cable, carbons, 
incandescent lamps, testing meters and instruments porcelain | 


fittings, insulating tapes, are lamps and accessories) ) Free. 
Engines, Boilers, Pumps, Turbines, Machines and machinery not 

elsewhere in lud, 8 12} per cent. ad val. 
Lamps and Lampware and all parts therof (except globes, electroliers, 

shades, ld» ECC ———————————É———"-——-—————— 15 per cent. ad val. 
/ ³· ⁰ I—ꝓ—ĩꝛĩAꝓ ENEE 20 per cent. ad val. 
Machine Tools used iu indiarubber aud metal. working industries, also 

Electrotyping and Stereotyping Machinery, ke, ..................... Free. 
Miners’ Safety Lamps, Engineers’ Tools, oo — i . . Fres. 
Rails, Fish- plates, Tie-plates, Switches, Points, Crossings and Inter- 

sections Гог railways and tram ay E . | 124 per cent. ad val. 
Rolled Iron or Steel Beains, Channels, Joists, Girders, &c. ; Bolts and ` 

nr ˙ͥ TTT. 12: per cent. ad val. 
Galvanised, plate and sheet. iron... c q q ʒ. Free. 
Platin OD c" TS Free. 
Mathematical Instruments .................... V 15 per cent. 

BRITISH GUIANA — Machinery, wire and rheostats for electric lighting Free, 

Machinery and apparatus for original construction of electric tramway Free. 
Rheostats and rails for electric traction nne 15 per cent. ad val. 
Other machinery” E Part Free, part 15 


| рег cent. ad val. 
Implements for electric lighting imported by the Mayor and Town 

Council of Georgetown, ог of New Amsterdam, for lighting any 

street or place belonging to them or subject to their control...... Free. 
Telegraph instruments and other materials imported by Telegraph 

Companies and necessary for the construction and use of their 


works, offices, and stations in the Colon | Free, 
EE 15 per cent. ad тай, 
Motor Cars (d seats ог lessB)))))t;:;ʒ . vM $84 = £17. 10s. Od 
For each additional set %21= 24. 78. ба. 
"САМАРА —Glass Bulbs for electric Ї1ї@Їһїз..................................... ~ | 10 per cent, ad val. 
Electric or magnetic machines for separating or concentrating iron 
ores (including those for ‘‘ placer" mining, till June, 1904)...... Free. 


In accordance with the provisions of the British Preferential Tariff of 1898, as amended in 900, 
articles which are the manufacture of the United Kingdom, Bermuda, Briti-h West Indies, 
British Guiana, British India, Ceylon, Straits Settlements and New South Wales, when 
imported direct from any of such countries, are entitled to a reduction of one-third of 13 duty 

E-D 
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Colony, and Tariff Classification. 


164 


CANADA continued — 

Telephone or Telegraph Instruments, Electric and Galvanic Bat- 

teries, Electric Motors, Generators, Dynamos, Sockets, Insulators 

of all kinds and Electric Apparatus, п.с.5.............................. 
Electric Light Fixtures, or metal parta thereof, including lava or 

other tips, collars, galleries, shades and shade holders .......... e 
Carbons over six inches in circumference 
Other Electric Light Carbons and Carbon Points of ali kinds ......... 
Electric Belts caisson eoa eive p А 
Steam and Portable Engines, Doilers and Machinery composed wholly 

or in part of iron and steel 
Electric, Steam or Petrol Yacht... e ENNEN 
Acids for be 
Bells and gongs 
Carbone over біп. in eircumferenceͤnꝛUUffr 
China and porcelain ware (n. c. s. L. U—U:UU—jJ Z ⁊ e — воен 
Wire single or several, covered with cotton, linen, silk, rubber, ог 

other material, including cable so covered................. ............ 
Other wire cable and stranded or twisted wire 
Copper Wire, plain, tinned, or plated 
Platinum Wire C — 


CAPE OF GOOD HOPE—Machinery to be driven byelectric power (in- 
cluding spare parts), and apparatus an- appliances u-ed in con- 
nection with the generating and storing of electricity, electric 


>» ......с..-.. 4520e0600900606220c0902090990»5709225989209009€$ 


эс о ос о ооо ооо ов ооо ооо ооо 


— 


cable, or wire, and posts for carrying the same, and lamp posts, 


lamps, and their fittings 
Telegraphs and telephones ; materials and instruments Гог use in con- 
struction and working of telegraph and telephone lines ........... 
Tramway construction and equipment requisites 


CEYLON-—Prime movers and machinery (and component parts thereof), 
meaning machines or sets of machines to be worked by 
electric power VCC 

Provided that only such articles shall be admitted as component parts 
of machinery as are indispensable for the working of the 
machinery, and are, owing to their shape or to other special 
quality, not adapted for any other purpose. 

NoTE.—Machinery and component parts thereof made of substauces 
other than metal are included in this entry. 

Instruments, scientific, or if intended for professional use of passengers 

Motor cars ‘‘ not used for traction ” 


FIJI.— Electrical machinery and insulated wire used in connection with same 


» INDIA—Prime movers and machinery (and component parts thereof), 
meaning machines or sets of machines to be worked by 
electric or steam power 

Dynamos, Accumulators, Motors, and Electric Fans 

Provided that only such articles shall be admitted as component parts 
of machinery as are indispensable for the working of the 
machinery, and are, owing to their shape or to other special 
quality, not adapted for any other purpose. 

Моте. — Machinery and component parts thereof made of substances 
other than metal are included in this entry. 

Railway rails, signals, carriages, trucks, &c. (including such tramways 
as the Governor-General in Council may specifically include 
under the provisions of the Indian Railways Act, 1890 

Electrical Instruments and other Electrical Apparatus (except tele- 
graphic instruments and apparatus and parts thereof when im- 
ported by or under the orders of а railway company, or 
instruments, apparatus and SE when imported by а 
5 as part of his personal baggage and in actual use by 

im in the exercise of his profession or calling, which are free)... 
nee,. 

Metals (wrought and unwrought) and articles made of metals 
Copper and Brass 

Litto— гоп and Steel 


„ „ „„ оо %%⁊c „„ %% %%% „„ „„ „„ „ „„ „„ „ „ 0 „ e s ө 


e % %% ооо фо вос ç h h ооо сос ‚ 00 


% %% %%% ооо ово ооо ооо ооо ооо ооо ооо „%%% %%% %%% осочов 


ооо —‚—ſ, f, f оо 9... во. оо. о. ово осо ооо HES ево 


Rates of Duty. 


25 per cent. «й val. 


50 per cent. ad val 
15 per cent. ad val. 
55 per cent. ad val. 
20 per cent. ad val. 


25 per cent. ad val. 
25 per cent. ad val. 
25 per cent. ad val. 
50 per cent. аф val. 
15 per cent. ad val. 
50 per cent. ad val. 


50 per cent. ад val. 

25 per cent. ad val. 

15 per cent. ad val. 
Free. 


21 per cent. ad val. 


2) per cent. ad val. 
21 per cent. ad val 


* 


Free. 


Free. 
53 per cent. ad val. 


Free. 


Free. 
Free. 


d 
Free. 


5 per cent. ad val, 
5 per cent. ad val, 


5 per cent. ad val, 
1 per cent. ad val. 
5 per cent. ad val. 


* А rebate of the whole of the Customs Duties is allowed on goods liable to 23 per cent. ad val 
duty imported intó the South African Customs Union if such goods are produced or manu- 
factured in the United Kingdom. 
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Colony, and Tariff Classification. Rates of Duty. 


JAMAICA-— Apparatus and appliances of all kinds for generating, storing, 
conducting, converting into power or light and measuring 


electricity . ........ Te ERE Free. 
Railway Material .............................. ee egene Free. 
Telephones and telephone switchboards ....................................... Free. 
ОБЕГ севан десно —(— —————— 162 per cent. ad val. 
MAURITIUS-—All kinds ................ audios T ĩ ĩðVwuãĩ eeh 10 per cent. ad val. 


+ NATAL—Machinery to be driven by electric power (including spare 
parts) and apparatus and appliances used in connection with the 
generating and storing of electricity, including electric cable, or 


wire, and posts for carrying same, lamp posts, lamps, and their 
fittin 


TEN 23 per cent, ad val. 
Telegraphs and telephones: materials and instruments for use in 

construction and working of telegraph and telephone lines........ . | 2$ per cent. ad val. 

Tramway construction and equipment requisites ...................... e | 2% percent. ad val. 
NEWTOUNDLAND— Telegraph and telephone instruments, electric 

and galvanic batteries e ese e eee ee 30 per cent. ad val. 
Electrie light fixtures or metal parts thereof, including lava or other 
tips, burners, collars, galleries, shades and shade holders; lamps, 

side and head lights, lanterns, chandeliers .......................... < | 90 per cent. ad val. 

Electric: WE ve | 25 рег cent. ad val. 
Electric Light Machinery and Electrical Material, including carbons, 

electric meters, and electric apparatus ............................... а 35 per cent. ad val. 

Brass and Copper WNidsddd‚‚‚ddd‚‚ddd 8 e ... | 50 per cent. ad val. 


NEW ZEALAND-—Electric Machinery and Appliances, including 
electrical hoists, electric light apparatus for dredging plant, 
electro-motors, hand dynamos, electric flre alarms, electric fans, 
electric blasting apparatus, electric clot h-cuttipng machines, &c. 10 per cent. ad val. 
2 Engines for Electric Lighting Machinery .................................. . | 20 per cent. са val. 
Electric Cooking or Heating Apparatus 


3j ⁵ 20 per cent. ad val. 
Brackets, Standards, Electroliers, and other fittings for distributing 
the light .......... FC Ае EE . | 20 per cent. ad val. 
Lampe апа Lanterns: s. исте 20 per cent. ad val. 
5 J Z ³ 8 10 per cent. ad val. 
Clocks with electric light apparatus attached .............................. 20 per cent. ad val. 
Electric ioeheeee ² 20 per cent. «d val. 
Batteries 000 ͤꝙ² m docti sos ⁵ ⁵¼¼ ⁵⁵ ees 10 per cent. «d val. 
$ Globes, and Shades: Glass or Metal .......................................... 20 per cent. ad val. 
ky Ar Free. 
Electrical Apparatus for surgeons’ uge ....................................... Free. 
JJ ⁵ WW ⁵ ⁵ ebe Free. 
Electric batteries and motors for dent ist . 10 per cent. ad val. 
Electric Belts, other Batteries and Magneto-Electrie Machines . | 20 per cent. ad val. 
Electric Bell Fittings (except cells for batteries, 10 per cent.) ........ . | 20 per cent. ad val. 
Electric Pens and Duplicating Presses ...... .. .. . . . . . 20 per cent. ad val. 
Earthen and Stone Ware, China and Porcelain............................. . | 20 per cent. ad val 
i dd Free. 
“ORANGE RIVER COLONY-—Same as Natal (4. v.). 
SIERRA LEONE—Electric Launches TE Free. 
STRAITS SETTLEMENTSC--Al] kinds . и Free. 
*TRANSVAAL.—Same as Natal (¢.v.). 
пог AND TOBAGO—Machinery ................. .................. Free, 
ет 


e ñ ß E 5 per cent. ad val. 


" Telegraph materials imported into Jamaica by the International О : 
Direct West India Cable Co., Free. Á ational Ocean Telegraph Co., or by the 


tA rebate of the whole of the Customs Duties is allowed on goods liable to 24 per cent. ad val, 
duty imported into the South African Customs Union if such goods are produced or manu- 
factured in the United Kingdom. . 


+ Gas and oil engines from any place except the British Dominions are subject to an addition of 
20 per cent. to the duty stated in the tariff. 


} Globes and glass from any place except the Biitish Domini bi R 
of half the duty stated in the tariff 101018 are subject to an additional duty 


„ Goods for the use of the bureau for meteorolo ical observations maintained i of. Spain b А 
' the United States Government, Free. ` E Ion tuned an Котора рана у 
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RATES OF CUSTOMS DUTY LEVIABLE ON DYNAMO- 
ELECTRIC MACHINERY, ELECTRICAL APPARATUS, 
FITTINGS, LAMPS, &c. 


IMPORTED INTO THE UNDERMENTIONED EUROPEAN COUNTRIES, SOUTH AND 
CENTRAL AMERICA, AND THE UNITED STATES FROM THE UNITED KINGDOM. 


Specially Revised by us for this DIRECTORY AND HANDBOOK up to January, 1904. 


English 


Countries, and Tariff Classification. | Rates of Duty. _ Equivalents. 
AUSTRIA-HUNGARY— Fls. Kr. £ s. а. 
Akternating-Current Transformers ....................... ......... 100 kilo. 750, Cwt. 077, 
Ditto, if consisting of more than 50 per cent. of common А 
VVT „ 1201 „ 0122 
Dynamo-electric Machines, Electric Motors, and Continuous- | 
current Transformers %%%; ͥ %ͤ T id 500 „ 05 1 
Electrio Lamps ; also Dynamos, Electric Motors, Trans- | 
formers and Tension Dividers weighing less than 
20 kilos (which can be classed as instruments of pre- 
cision), Electrical Measuring and Recording Apparatus , 
and Meters, Tclephone and Telegraph Apparatus, Regu- 
lators, Resistances and Stators, fitted Switchboards, | 
&c. ; Switches, Cut-outs, &c. ; Electric Heating Арра- | 
ratus (except ovens), Fans (less than 20 kilos. each), 
Lightning Guards and Arresters, Lampholders, Galvanic | 
Batteries, Eo аргана red » 50:00 ` „ 21010 
BELGIUM— 
Dynamo-eleotrio Machinery and Electric Lamps— 
The duties on dynamo-electric machinery aud on electric | 
lamps (arc or incandescent) are assimilated to those | 
on machines and machinery of all kinds, which | 
ате— | Frs. Cts. 
Machinery of cast iron 100 kilos, 200 Cwt. 0 0 93 
Ditto of wrought iron or steel ͥ . = 4:00 ET 0 1 74 
Ditto of copper or other metal ........................... | i, 1200, „ 0 4 104 
BULGARIA— | 14 per cent. ad val. 14percent.adval. 
DENMARK— | Kron. Gre 
Dynamo-electric Machines .......................................... * Pund 0:02,4,*Cwt. 0 2 4 
Bode mm According to material of which 
FRANCE | composed. 
Dynamo-electric Machines Ега, Cts. 
Weighing 5,000 kilos, and more, containing at least 50. 
per cent. of cast iron 100 kilos. 1200!Cwt. 0 4 104 
y 5,000 kilos. and more, containing less than 
50 per cent. of cast ігоп........................ % 2°00; „ 08 2 
i from 2,000 to 5,000 kilos., containing at least 
50 per cent. of cast iron . A n 18:00 Do. 7 2 
33 from 2,000 to 5,000 kilos, containing less 
than 50 per cent. of cast iron. T 2000 „ 082 
^" from 1,000 to 2,000 kilogrammes ............... 15 20°00; , 0 8 2 
23 from 50 to 1,000 kilogrammes .................. 2 50:00 | „, 012 2 
S from 10 to 50 Кїїоргатїтөз........................ + 80:00 | ,, 112 © 
Conductors for dynamo-electric machines and detached 
pieces, such as metal coils surrounded by insulated 
copper, worked parts of copper, weighing less һар 1 kilo- 
gramme, numbered and marked, fitted together or not 
for electric machines— | | 
Weighing more than 2,000 kilogrammes .................. F 55:00 | ,, 0 14 3 
< from 1,000 to 2,000 kilogrammes ............... ^" 40:00 | „, 016 A 
* „ 200 to 1,000 kilogrammes . siess: н 45:00 | „, 018 5 
35 „ 1 to 200 kilogramm es . Ы 60:00 | „ 145 
Less than 1 КПостатта  ....................-.- PEERS H 75:00] „ 110 6 


* Or 10 per cent. ad valorem at the option of tbe importer. 
t Some additional information is given on pp. 170—172. 
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Countries, and Tariff Classification. Rates of Duty. Е English 
v quivalents. 
FRANCE (continued)— 
Electrio Lam 
Incandescent lamps of glass— Frs. Cts, £ s. d. 
With their mountinghnsss EEN EE m нео 100 kilo. 550 00 | Cwt. 7 2 3 
Not with mounting sss ENNEN ENN gé 700:00 | , 14 4 6 
Arc lamps (regulators) ................ eee 8 у; 60:00| , 145 
GERMANY — “~ 
Dynamo-electric Machines (so far as they cannot be de- 
scribed as Lokomotiven or ** Lokomobilen " )— Mks. Pf. | 
Ртеропдега пр material being of cast iron 100 kilos. 500, См. 0 1 6} 
Ditto, ditto, of wrought iron EEN e 500| , 02 6 
Ditto, ditto, of other common metal ..................... 8:00| „ 0 4 04 
Electric lamps— | 
Incandescent ('*GlüA") lamps of glass in conjunction with 
other materials, so far as the same cannot be classed 
as hardwares, &c., with the exception of cases in 
which platinum wire is used UU Se 24:00! „ 0122 
Electric arc (**Bogen") lamps and other electric lamps... According to material of which 
com posed. 
Soft Indiarubber Piping for insulating purposes ............... 100 kilos 40 00 Cwt. 1 0 4 
Vulcapite Piping for insulating purposes .....................-.. Free. | Егее. 
(If tube breaks when bent to an angle of 90deg. it will | 
ђе considered as vulcanite, but if only indented as 
soft indiarubber) | 
Machines for shifting cables, iron chains for laying cables, | 
electrical measuring instruments and appurtenances of | 
same, all for ships’ use ......... CCF . Free. | Free. 
Steam Engines, Steam Turbines, Water Wheels, &c.; Hot. ! 
air Motors and other motive machinery not specially | 
distinguished (except electric motozs), combined or not 
with dynamos, pumps, ФС. U ꝓ . q 100 kilos. 8:00 | Cwt. 0 4 04 
e А 5:50 » 019 
Wire, rolled or drawn (according to cross снов) РР 5 ( to6:00 to0 3 i 
„ rough or worked (according to cross section T { Ec d 0 5 61 
Wire Cauze, Prushes, &cuu— iũ i q 5 15:00 » 0 7 73 
GERMAN COLONIES AND PROTECTORATES— 
Acids, Chemicals, Glassware, Bells, Tools, Scientific Instru- 
ments and Mining Machinery ................................. Free. Free. 
Other l еее 4 per cent. ad vnd. 4 рег cent. ad vale 
GREECE— 
o Machines .......................................... Free. ' Free. 
Electric Lamps — Drs. Гер. £ s. d. 
((( ео yr N Oke 1:00: Cwt. 112 0 
If of plain porcelain ...... ..... eee ... | 100 okes 500 „ 016 0 
If of porcelain, inlaid, coloured or gilt eg 200 00 „, 3 4 0 
III/ ⁵ ⁵¼ 8 According to material of which made. 
HOLLAND — | 
lectrio Маоһїпөгу... _.................................... Free. Free. 
eotrio Lamps and appliances for electric lighting, not | 
forming part of the machinery ................................. 5 per cent. ad vol. |5 per cent. ad val. 
ITALY— | : 
Dynamo electric Machines— Lire Cts, £ s. d. 
Weighing up to 1,000 kilos .................................... 100 kilos. 25:00 | Cwt. 010 2 
» more than 1,000 Kilos E 1600| , 0 66 
Detached parts of dynamo electric machines А 2500 | „ 010 2 
Bectrio Lamps of bronze, brass, steel or iron M 3000! „ 012 2 
Ditto of other тпабег1аЇв.......................................... According to materal of which made, 
Brass fittings for electric Ilampsꝑ˙ VVUB*! . . 100 kilos. 75:00 Cwt. 110 6 
MEXICO — | 
Insulators (glass or china) .......................................... Free. | Егее. 
(lobes for incandescent lamps .................................... 100 kilos 30:15 | Cwt. 0 0 74 
Мс Lambks Ui —— 247% é Free. | Егее, 
NORWAY — 
Dynamos and Transformers 5 per cent. ad val. 5 per cent. ad val. 


lscandescont lamp Е CP ир kilo. 1 krou. 50 re Ся. 4 4 8 
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Countries, and Tariff Classification. Rates of Duty. Ku bnt 
NORWAY continued — А : Е 
Г According to material of which 
Other Electrio Lamps ............................................... | chiefly made. 
Carbide of Caloium ............... Asus — ——— M Free. | Егее. 
Electricity Meters. voltmeters, ampere meters, watt ! 
meters, galvanometers and isolation meters 10 per cent. ad val. 
PORTUGAL— | 
Eleotrio Apparatus and Machinery for whatever purpose.. 50 per cent. ad val. | 30 per cent.ad cal. 
Electrio Lamps лога лавом eet EP According to material of which made. 
ROUMANIA— 5 Lei. b. Е s. d 
Dynamo-electric Machines | Егее. Free. 
Eleotrio Lamps .............................. —M EE 100 kilos. 50°00'Cwt. 1 0 4 
RUSSIA— ВЫв.Сор. 
Dynamo-eleotrio Machines of all kinds.. ........................ Poud 2:10 | Ст. 01310 
Aro Lampe, «ooo ĩͤ ͤ d оеро ĩ | 9-00 „ 219 1 
Incandescent Lamps with metallic attachment .................. E. os 10-20 „ 3 7 0 
SAN THOME AND PRINCIPE Reis. 
Classware (Portuguese) ............................................. , per kilo 10 
5 (Foreign) .................. tege BE e e 50 ! 
SALVADOR 
Elootrió t ðVſ/dſ ĩÜ«;-ö танана kilo 30 centavos 1 3 6 
Motor . ð K аи ви EIN n Free Free. 
РПО НА ³¹W ...... оа а diete auia арЫ Free Free. 
SPAIN— | Pes. Cts. 
Dynamo-electric Machines .......................................... 100 kilos. 1850! Cwt. 0 7 6 
Incandescent Іатрв................................................... ; each 0:20 | басћ 0 0 2 
Electric Aro lam Е РУР ' kilo. 2:00| Cwt. 4 1 5 
Copper Wire, covered with cotton, silk, &c., and with ог. 
without india-rubber or other insulating materials ...... | n 125:00 „ 9 10 10 
Copper Wire for electric conductors in public streets | s 18:50 „ O 7 6 
Carbon Plates and Cylinders for batteries | " 1000| „„ 0 4 OF 
Carbon Cylinders for arc lamps .......... T— " kilo. 2:00 , 41 4 
SWEDEN— Kron. ore. 
Electrio s наана kilo. 1 50 „ 448 
Dynamo-eleotrio Маоһїпегу.......................................... ‚ 10 per cent. ad val. 10рег cent.ad val. 
SWITZERLAND — | Ега. Cts 
Dynamo-eleotrio Machines ........................... . 100 kilos. 4'00 | Cwt. 0 1 7 
Aro Lamps, Globes, Resistance, Cut -· outs, Regulators, Current 
Recorders, Incandescent Lamp Fittings, &.. e 6:00 „ 02 5 
Electrico Clocks ......................................................... | " 20:00 , 08 2 
Aluminium Wire and Зһееїз.......................................... | » 500! „ 02 0j 
n or. st | " 600; „ 02 Bi 
incandescent Lamps ................................................... | 5 25:00 „ 01042 
incandescent Lamp Holders (sheet brass) ........................ i 10:00 4, 04.03 
НЕ a „ (coarse sheet zinc) | ўз 15:00 4, 0 6 1 
Class, roughly shaped, for incandescent lamps 6 150} , 0 0 72 
Aro Lamps, Carbons (round sticks of carbon, Jin. to gin. dia., ` 
and tiom 12}in. to 20in. in length, being ultimately 
intended for, aud exclusively used in, electric lighting) - $0:99 „ 00 4 
Other Electrical Apparatus ............ ............................. 25 6:00 „ 02 5 
TUREBY qct 8 per cent. ad val. 8 percent. ad val 
UNITED STATES— 
Dynamo-electrio Machines and Dynamo Brushes.................. 45 per cent. ad val.,45 per cent. ad val 
Electrio Lamps, of те(а]............................................. 45 per cent. ad val. ꝗ45 per cent. ad val. 
i "MER Uo оне ата EEn Е 45 per cent. ad va/.45 per cent. ad val 
байа Classes eege enirn оон 60 per cent. ad val. 50 per cent. ad val. 
UNITED STATES—PHILIPPINES— 
Eleotrio Light and Power Apparatus and Appliances (not machijnery)— 
(а) Switches, Cut-outs, Lamp Sockets, Shade Holders, 
Rosettes, Plugs, Carbon or Copper Brushes, Wet 
and Dry Batteries complete, Tapes and Compounds | 
for Winding Wires, Testing Sets, Testing Bells for 
Current, Arc Lamps, anu Fittings for same, Fuse | 
Boxes. Insulating Coils; and all Insulating Materials | 
not elsewhere expressly provided for, N. W.... 100 kilos 3300 Cwt. 0 6 5 
(6) Galvanometers, Amperemeters, Voltmeters, N.W. $i 2500 „, 212 2 
Storage batteries for lighting or power .................. - 2500 „, 218 2 
Dynamos, Generators, Excitersand all other machinery 
for the generation of electricity for lighting or for 
power, also Transformers ............................... 500; , 107 


Publications of Scientific or Literary Associations for circula. 
tion amongst subscribers, and scientific instruments and 
apparatus for use of colleges ................... ее eee Free Free, 
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CANADIAN CUSTOMS TARIFFS. 


E In the spring of 1897 it was announced that, in order to mark the celebration of the late Queen 
Victoria's glorious 60 years’ reign, and to bring closer the ties which bind the Dominion of Canada 
with the Mother Country, it had been decided by the Canadian Ministry to introduce а measure 
пио the Federal Parliament, by the terms of wbich British manufactured goods would enter the 
Dominion under reduced tariffs. The Act was duly presented and became law on June 29, 1897. 
It contains certain clauses of interest to the electrical trades. In the “ interpretation ” clauses the 
following are given :— | 
Diameter : When applied to tubing, means the actual ineide diameter. 
Sheet : When applied to metals, means a sheet or plate not exceeding gin. in thickness. 
Plate : When applied to metals, means a plate or sheet more than Раш. in thickness, 
_ Subject to certain simple conditions, a very Jiberal “free list includes Books on the appli- 
cations of science to industries of all kinds (including electric and other engineering), Chemicals for 
des, Brass or Copper Boxes, Tubing (unpolished), Celluloid and similar material in the rough 
Machinery (including coal-cutters, miners’ safety lamps, electric or magnetic ore-separating, or con- 
centraüng machines), Platinum (wire, bars, strips, sheets, or plates, &с.), and Rubber and Gutta- 
Percha unmanufactured (but can be rolled round iron or steel wire rods in the coil up to gths in. 
diameter In 1903 machinery for placer gold mining was added to the free list till June, 1904. 

During 1900 the “preference” in favour of British manufactured articles was increased to 
Wi, that is, the import duty on British manufactured articles is now one-third less than on 
importations from Germany and some other foreign countries. 

By a regulation of April 17, 1903, the Governor in Council may, by Order in Council, direct 
that а duty of $7 (294.) per ton shall be impoeed on all iron and steel railway bars ог rails in any 
form for railways, provided that such Order shall not be passed until the Governor in Council is 
satisfied that steel rails of the best quality. suitable for the use of Canadian railways, are being 
manufactured in Canada, from steel made in Canada, in sufficient quantity to meet the ordinary 
requirements of the market. Articles which are the growth, produce or manufacture of any 
foreign country which treats imports from Canada less favourably than those from other countries 
may be subject to a surtax (over and above the duties) of one-third the duty. Such surtax 
applies to any articles the chief value of which was produced in a foreign country, although it may 
have been improved or advanced in value by the labour of another country—notwithstanding the 
provisions of the British Preferential Tariff and Regulations. Goods of German manufacture are 
specifically placed under the surtax. 


THE FRENCH CUSTOMS TARIFF. 


Tee following extracts from the French Customs Tariff, which came into definite 
operation on the 186 February, 1892 (but which has been moditied by subsequent 
laws or Customs' decisions), relate to Electrical Goods. This statement has beeu 
revised up to December, 1903, by the Information Department of the London 
Chamber of Commerce. The Minimum Tariff applies to British products :— 

General; Minim. 
ARTIOLE | tariff | tariff 


per 100 par 190 
kilogs. | kilogs. 
francs. francs. 
GRAPHITE OR PLUMBAGO осы Exe mpt 
ВЕРНИМ ЕН e M на ⁵ ⁵ T dt to. 
PLATINUM AND GOLD—(a) Ore ee ditto. 
(ò) Crude; in mass, bars, ingots, powder, broken up articles 10 10 


(c! Thread, Sheet, or Wire.—Fine drawn, simply laminated in bars of at 
least бшш. thickness, in sheets of at least lmm. thickness, or as wire of 


at least mm. diameter ͥ ẽrt- n³ VN . . ẽ . ã q . 10 10 
¼ ß... 8 Ехејшре. 
(6) Риге or alloyed with Zine or Tin (including Delta Metul.)— 

Crude; in mass, bars, pig, or slabs” ................ CCC dit to. 
Laminated, or beaten into bars or platt᷑eeeee˖ i eene 15 10 
In wireofany dimension(polished or unpolished)other than gilded orsilvered | 13 10 
QA mc beet ......... ——— ,ñ а . 4 
ü EEN Exe mpt. 
29 | Leap Охтрез—(а) Minium . . nie 8.50 5.15 
480) Litharge and other oxideee E ꝑ é. | 8.75 | 5.50 
302 | CARBONS PREPARED ron ELECTRIC LIGHTINOT . .. .. ...... ..... ...... 75 50 
99! Grass INSU.ATnuougßmPEEEl . . . ras 6.0 4.50 


Crude copper alloyed with manganese, in ingots is dutiable acoording to this subdivision. 
t Carbons agglomerated in plates for electric batteries are included in this number. Artificial 
destined to produce the electric aro in furnaces, or to serve as electrodes in long 
Ifegular bars, or in thick rollers of about 8 centimetres in diameter, are dutiable, as Emery,” 
So. 178 fro. G. T. 50, М.Т. 30. 
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THE FRENCH CUSTOMS TARIFF.— Continued. 


General Minim. 


Së denen KR 
ilogs. | kilogs. 
Td france: 
361 | INCANDESCENT ELECTRIC Lamps, capped (munies de leur monture)" ............ | 400 | 350 
361 | INCANDESCENT ELECTRIC LAMPS, uncapped E 800 700 
475 | TUBES AND CONDUITS OF BITUMENED PAfKKz⸗z W 1.25 | 1 
504 | LARGE CLOCKWORK, 
Clock movements, ditto telegraph instruments, counters, and every 80 
| called clockwork movement, except that of a watch, complete or incom- | 
plete, with or without motor J о еее SE . | 100 75 
505: ECRETRICITY ee ‚ 100 75 
510 | STATIONARY STEAM ENGINES, HEAT, Gas, PETROLEUM, Нот Alk, AND Сом- | 
PRESSED AIR ENGINES— | 
250 kilogranunes and inorrttee . . ff 18 12 
Less than 250 kilo gramme QN ee e... | 90 20 
511 | SEMI-PORTABLE STEAM ENGINES, INCLUDING BOILERS ин, RE 17 15 
524 DTNAMO-ELECTRIC M ACHINEST— 
Weighing 1,000 kilogrammes or more.. «cCöak | 50 — 
From 50 КПорташиез to 1,000 kilogrammes n 45 — 
„ 10 kilogrammes to 50 kilogramines ........ . ¹nn 100 — 
| 5,000 kilogrammes and more: Containing at least 50% of cast iron. — 12 
| less than „ „ оға — 20 
| From 2,000 to 5,000 'kilogrammes, exclusive, and containing at least 
| БОЗ of E == 18 
From 2,000 to 5,000 kilogrammes, exclusive, and containing lees than 
| ОО OF CASE LEON: ETC = 20 
| From 1,000 to 2,000 kilogrammes, exclusive. Tm ve | — 20 
» 50 ,, 1,000 33 » J Е KE 50 
10, 50 5 пе туба lee ed сенат oh | — : 80 
W eighing less than 10 kilogramme sss q Fre e 
526 | Steam BoiLERs, iron or steel, simple or furnished with feed-water heatera, | 
| internal furnaces, but without | Ae 12 | 9 
o26*i« STEAM BoiLERS, iron or steel, tubular or semi- tubular, that is to say, having | | 
iron, steel, copper, ог ries CUMS le e 8 | | 14 
536 | DYNAMO CONDUCTORS and detached pieces, such аз: Induction coils, solid | 
or hollow, of metal surrounded by insulated copper; accessories of | | 
electric apparatus, of copper, weighing less than 1 kilogramme, numbered | | 
and marked, fitted or not (2). Arc lamps known as regulatorn.§......... 100 — 


* The denomination “ incandescent electric lamps without fittings” applies to the pears of 
glass or crystal for manufacturing such lamps, provided with their interior filaments and in which 
a vacuum has been made. When furnished with the cap or base serving to affix them in the 
socket to which the wires lead conducting the current, such pears constitute“ incandescent 
electric lamps with fittings.” Pears imported in the same atate as they leave the hands of the 
glassmaker, t.e., open and without interior or exterior fittings, are classed under No. 362 G.T 
40 francs. М.Т. 30 francs per 100 kilogrammes. No distinction ia made between pears when 
plain, shaded, ground, or coloured by hand. 

+ Includes electric priming machines used for blastiug purposes in mines, convertere of electric 
currents, and electric transformers. 

+ The following are included in this number: Copper wire, covered with cotton or floss silk 
threads and wrapped in a sheath of cotton braid for the transmission of electricity ; conducting 
cables for electricity formed of a tinned copper wire covered with three protecting wrappers: the 
first wrapper is composed of wound cotton threads, the second of a caoutchouc tube, and the third 
of a cotton braid saturated with a coating ; electric conducting cables for houses made of a bundle 
ef copper wires covered with four protecting wrappers, two of which are composed of wound cotton 
threads, the third of a sheath of silk braid, and the fourth of a small tnbe of caoutchouc ; poles for 
taking the current and their supports, for the trausmi<sion of the electric current on tramways; ` 
so. id rotatory buttons, mounted on an iron or copper arbor, for electric tramways ; incandescent lamp- 
holders of copper and porcelain (biscuit or coated porcelain). 

Copper wire simply covered with cotton or silk threads, for the transmissiou of electricity and elec- 
tric cables of copper wire coated with gatta-percha or any other insulating material, with sheath or 
wrapper of lead, representing a considerable part of the aggregate weight, are classed under No. 575. 

Copper wire coated with caoutchouc or gutta-percha for the transmission of electricity ; similar 
wire surrounded by cotton threads, and electric cables of copper wire, coated with caoutchouc or 
gutta-percha, without sheath or wrapper of lead, are classed under 620 (5, c, d, as shown in table). 

Apparatus and accessories for telephone осез are dutiable as follows: Commut:tors, micro- 
phone brackets, jacks, exchange pieces of wood, ebonite, copper, etc., with parts of copper but 
without pieces of german.silver or of nickelled metal, or in which these latter parts constitute 
simple accessories; telephone cables of copper wire, coated or not with caoutchouc or gutta-percha 
and covered with a sheath or wrapper of tissue (braid, ribbons, &c.), with or without cotton ог 
silk threads, and the small copper pulleys, are dutiable according to No. 576 ; telephone cables of 
copper wire simply covered with cotton or silk threads, without coating) of caoutchouc or gutta- 
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General Mintin. 
tariff tariff. 

per 100 рег1(0 

! kilos. — kilos. 


francs. francs. 


No. ARTICLK. 


— — — —Q— — — —— — дд . ——————————— ЫЫ 


536 | DrxaĮmo CONDUCTORS and detached pieces, such as: Induction coils, solid 
or hollow, of metal surrounded by insulated copper; worked parts of 
copper, weighing less than 1 kilogramme, numbered and marked, fitted 


or not for electric machines, weighing (||) more than 2,000 kilogrammes — 55 
From 1,000 exclusive to 2,000 kilogrammes inclusive == 40 
D 200 Я „ 1,000 " Mc i а ти — 45 
" 1 to 200 kilogrammes inclusive .................................... — 60 
IF than 1 kilogramme ` — ....sssesseseseoesosssssessase наи врея — 75 
536... Arc lamps known as regulators $ gg mene ene — 60 
567 | TvBES OF IRON OR STEEL (а)— | | 
Not welded, of an inside diameter of 9 millimetres and more 12 3 
Less than 8 mollimetres F 21 14 
Butt welded, of an inside diameter of 9 millimetres and more | 15 10 
Less than 9 millimetres ......... . iV eM CA d qa EE * 24 18 
Lap-welded or debe]!!! Pu EREMO SEE S VE | 24 18 
Jointings GF ail) kinds: ⅛ ðV d y d 24 18 
Bored or not welded, of an inside diameter of 10 millimetres and more —Steel, 
воћћ.............. T RE MTM 50 40 
Steel, r; y ⁰⁰y y OP dde veda 100 80 
| Of soft cast or tempered steel of an inside diameter of | 
From 9 to 5 millimetres sse enne nne 225 | 200 
%%% cd ai о | 550 | 450 
„ 2millimetres and lente 5,000 | 4,000 


Note.—Protecting tubes for electric wire are dutiable under this 
number (567) according to size of inside diameter, &oc., from 9 fes. | 
to 450 fcs. per 100 kilogrammes net. Jointings of all kinds upon 

| the connecting box, 18 fes. per 100 kilogrammes net. 
575 | ARTICLES OF PURE COPPER, OR OF COPPER ALLOYED WITH Zinc OR TiN— 
| Articles not mentioned (which include, among other things, bars ог rode 
of copper, profiled and with mouldings, destined to be employed as joint 
coverings in the building of railway carriages or for covering electric 


| , y 50 40 
570 LRA D Piri xc, and all other kinds of lead Wurkkk¶s . о ‚ 8 6:50 
570 ELECTRIC AccuuuLATOR Sl . Z Z 21 16:50 
78 | WORKED ZINC, ordinary, plain or stampe . ‚ 12 8 
Do. 5 varnished, polished and nickelled (including sheets of zinc, | 
cut in rectangular shapes, and varnished on one surface; receptacles of 
Zinc, varnished, and bearing a printed graduation in black; electric | | 
batteries of varnished zinc, with copper parts not exceeding in import- d 
ance simple accessories) .. .................... EEN EEN | 50 20 
579 | ARTICLES OF NICKEL, alloyed with copper or zinc (German silver), or of | 
nickled-metalé oco 8 | 150 | 100 
620 INDIA RUBBER AND Gutta PERCHA MATERIALS— | 
(а) Indie rubber sheet ; pure unvulcanised and vulcanised rubber thread ' 60 40 
(6) Belts, tubes, valves, and other India rubber and gutta percha work, pure 
or mixed, soft ог hard, combined or uncombined with cloth or other material ` 90 | 70 
(c) Copper wires coated with caoutchouc or gutta-percha for the trans- | 
mission of electricity .............. eese FCC 90 70 
(d) Similar wires covered with cotton threlllccck...ͤ— ние: | 90 70 
634 | OPTICAL, MATHEMATICAL, ASTRONOMICAL, AND OTHER INSTRUMENTS OF | | 
| PRECISION teen бетон то Ета as ka УО Г ЛУУ | Exempt. 


percha, are classed under No. 575: commutators, microphone brackets. jacks, exchange pieces 
of wood, ebonite, copper, &c., with parts of german-silver or of nickelled metal more important 
than simple accessories, and telephones of aluminium ог german-silver, are comprised in No. 579 : 
telephone cables of copper wire, coated wita caoutchou or gutia-percha, with or without cotton 
or silk threads, are classed under No. 620. 

$ These duties, previously 17 fcs. and 13 fcs. respectively, were fixed as here given by a Law 
promulgated in the Journal Officiel, March 5, 1898. Glass giobes of an obloug shape, for аго 
lamps, fitted, at their lower part, with a copper cap, at their upper part, with а sinall ferrale and 
two small chains likewise of copper, and on all other parts with a wire nettiug of the same metal, 
areclassed under No. 575, whether they be or not imported with the lamps to which destined. 

Glass vats for е есіг:с accumulators are, according to kind, comprised under No. 350, the 
duty on ** plain ani moulded, white or of one colour, and dyed ia the paste," baing G.T. 6 fes., 
М.Т. 4 frcs. per 100 kilos. 

d Among other articles included under this number are: Apparatus destined to measure the 
strength of currents of electric machines, called amperemeters, of pure copper, furnished with а 
dial like voltmete:s and manometers, and dynamo- electrical machines weighing le+s than 10 kilos., 
even when intended to be provided with wings for the purpose of acting as ventilators. 
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THE ELECTRIC LIGHTING ACTS, 1882 and 1888, 


AND 


THE RAILWAYS (ELECTRICAL POWER) ACT, 1903. 


For facility of reference, and as a preliminary to the exhaustive “ Digest " of 
the Law of Electric Lighting and Traction which follows, we give in full the text 
of the Electric Lighting Acts, 1882 (45 and 46 Vict., Ch. 56), and 1888 (51 and 52 
Vict., Ch. 12), and of the Railways (Electrical Power) Act, 1908. 


ELECTRIC LIGHTING ACT, 1882. 


1. This Act may be cited for all purposes as the Electric Lighting Act, 1882. 

2. Application of Act.—The provisions of this Act shall apply to every local authority, 
company, or person who may by this Асб or any license or provisional order granted under this 
Act, or by any special Act to be hereafter passed, be authorised to supply electricity within any 
area (in this Act referred to as “ the undervakers ") and to every undertaking so authorised, except 
во far as may be expressly provided by any such special Act; and every such license, provisional 
order, and special Act, is in this Act included in the expression “ license, order, or special Act.” 

3. Granting of Licenses authorising the Supply of Electricity.— The Board of Trade may 
from time to time license any local authority аз defined by this Act, or any company or person, to 
supply electricity under this Act for any public or private purposes within any area, subject to the 
following provisions : 

(1.) The consent of every local authority having jurisdiction within the area or any part of the 
area within which а supply is licensed to be furnished shall be required to the application for a 
license, which consent such local authority is hereby authorised to give, with such conditions (if 
any) as, subject to the approval of the Board of Trade, the local authority may prescribe : 

(2.) A license shall be for any period not exceeding seven years, but may, at or after the- 
expiration of such license, be renewed from time to time for & like period with such consent as 
&bove mentioned upon such terms and conditions as the Board of Trade may determine: 

(3.) “ Public purposes " shall mean lighting any street or any place belonging to or subject to 
the control of the local authority, or any church or registered place of public worship, or any hall 
or building belonging to or subject to the control of any public authority, or any public theatre, 
but shall not include any other purpose to which electricity may be applied : 

(4.) “ Private purposes” shall include any purposes whatever to which electricity may for the 
time being be applicable, not being public purposes, except the transmission of any telegram: | 

(5.) Every local authority, company, or person applying for a license shall publish notice of 
their application by public advertisement in such manner and including such particulars as the 
Board of Trade may from time to time direct or approve ; and such license shall not be granted by 
the Board of Trade until after the expiration of а period of three months from the date of the 
first publication of such advertisement, nor until opportunity has been given to all parties 
interested to make representations or objections to the Board of Trade with reference to the 
application : 

(6.) No application for а license shall be made by any local authority except in pursuance of а 
resolution to be passed at а special meeting of the local authority, and such special meeting shall 
only be held after one month's previous notice of the same and of the purpose thereof has been 
given in the manner in which notices of meetings of such local authority are usually given : 

(7.) А license may, subject to the provisions of this Act, be granted to а local authority 
authorising them to supply electricity within any area although the ваше or some part thereof may 
not be included within their own district : 

(8.) The license may make such regulations as to the limits within which апа the conditione 
under which a supply of electricity is to be compulsory or permissive, and for enforcing She 
performance by the licensees of their duties in relation to such supply, and for the revocation of 
the license where the licensees fail to perform such duties and generally may contain such 
regulations and conditions as the Board of Trade may think expedient. 

(9.) Where in any area or part of an area in which any undertakers are authorised to supply 
electricity under any license the undertakers are not themselves the local authority, the license 
may contain any provisions and restrictions for enabling the local authority within whose 
jurisdiction such area or part of an area may be to exercise any of the powers of the undertakers 
under this Áct with respect to the breaking up of any street repairable by such local authority 
within such area or part of an area, and the alteration of the position of any pipes or wires being 
under such street, ahd not being the pipes or wirea of the undertakers, on behalf and at the 
expense of the undertakers, and for limiting the powers and liabilities of the undertakers in 
relation thereto, which the Board of Trade may think expedient. 

4. Granting of Provisional Orders authorising the Supply of Electricity.— The Board of 
Trade may, from time to time, by provisional order authorise any local authority, company, or 
person to supply electricity for any public or private purposes within any area, without requiriug 
such consents as are required to the granting a license under this Act, and for such period, whether 
limited or unlimited, as the Board of Trade may think proper, but in all other respects subject ta 
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the like provisions as in the last section contained with respect to licenses, and subject also to the 
following provisions :— 

‚ (1.) No provisional order shall authorise the supply of electricity by any undertakers within 
the district of any local authority (uot being themselves the undertakers), unless notice that such 
provisional order has been or is intended to be applied for has been given to such local authority 
by the applicants in such manner as the Board of Trade may direct or approve on or before the 
lst day of July in the year in which such application is made ; provided that in the case of any 
application made during the present year such notice shall be deemed to have been given in due 
time if the same is given within one month after the passing of this Act: 

(2.) The Board of Trade may submit to Parliament for confirmation any provisional order 
granted by it in pursuance of this Act, but any such order shall be of no force unless and until it 
is confirmed by Act of Parliament : 

(S.) If, while the Bill confirming any such order is pending in either House of Parliament, a 
petition is presented against any order comprised therein, the Bill, so far as it relates to such 
order, may be referred to a Select Committee, and the petitioner shall be allowed to appear and 
oppose as in the case of private Bills : 

(4.) Any Act confirming any provisional order granted in pursuance of this Act may, on the 
application of the undertakers thereby authorised to supply electricity, be repealed, altered or 
amended by any subsequent provisional crder granted by the Board of Trade and confirmed by 
Parliament. 

6. Making of Rules as to Application, &c., under Act.—The Board of Trade may from time to 
time make, and when made may rescind, alter or repeal rules in relation to the applications for 
licensee or provisional orders, and to the payments to be made in respect thereof, and to the 
publication of notices and advertisements, and the manner in which and the time within which 
representations or objections with reference to any application are to be made, and to the holding 
of local inquiries in such cases as they may think it advisable, and to any other matters arising 
under this Act. 

Any rules made in pursuance of this section shall be deemed to be within the powers 
conferred by this Act, and shall be of the same force as if enacted in this Act, and 1 be 
judicially noticed. 

Any rules made in pursuance of this section shall be laid before Parliament within three 
weeks after they are made if Parliament be then sitting, and if Parliament be not then sitting, 
within three weeks after the beginning of the next session of Parliament. 

6. Regulations to be inserted in Licenses, &c.—' The undertakers shall be subject to such 
regulations and conditions as may be inserted in any license, order, or special Act affecting their 
undertaking with regard to the following matters : 

(a.) The limits within which and the conditions under which & supply of electricity is to be 
compulsory or permissive ; 

(5.) The securing a regular and efficient supply of electricity ; 

(o.) The securing the safety of the public from personal injury, or from fire or otherwise; 

(d.) The limitation of the prices to be charged in respect of the supply of electricity ; 

(e.) The authorising inspection and inquiry from time to time by the Board of Trade and the 
local authority ; ; 

(f.) The enforcement of the due performance of the duties of the undertakers in relation to 
the supply of electricity by the imposition of penalties or otherwise, and the revocation of the 
license, order, or epecial Act, where the undertakers have, in the opinion of the Board of Trade, 
practically failed to carry the powers granted to them into effect within a reasonable time, or 
discontinued the exercise of such powers ; and 

(g.) Generally with regard to any other matters in connection with the undertakings. 

Provided always, that the Board of Trade may, from time to time, make such regulations as 
they may think expedient for securing the safety of the public from personal injury or from fire 
or otherwise, and may from time to time amend or repeal any regulations which may be contained 
in any such license, order or special Act in relation thereto; and any regulations so made ог 
amended by the Board of Trade shall, from and after the date thereof, have the like effect in 
every respect as though they had been originally inserted in the license, order or special Act 
authorising the undertaking, and every regulation so repealed shall, from and after the date 
thereof, be repealed accordingly, but such repeal shall not affect any liability or penalty incurred 
in respect thereof prior to the date of such repeal or any proceeding or remedy which might have 
been had in relation thereto. 

Any local authority within апу part of whose district electricity is authorised to be supplied 
under any license, order, or special Act may, in addition to any regulations which may be made 
under the preceding provisions of this section for securing the safety of the public, from time to 
time make, rescind, alter, or repeal byelaws for further securing such safety; and there may be 
annexed to any breach of such byelaws such penalties to be recovered in a summary manner as 
they may think necessary: Provided always, that no such byelaws shall have any force or effect 
unless and until they have been confirmed by the Board of Trade and published in such manner as 
the Board of Trade may direct. 

7. Expenses of Local Authority.— Any expenses incurred by a local authority under this Act, 
and not otherwise provided for, including any expenses incurred in connexion with the obtaining 
by them, or any opposition to the obtaining by any other local authority, company, or person, of 
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any license, order, or special Act under this Act, may be defrayed out of the local rate as defined 
in the schedule to this Act, aud the local authority may from time to time cause such rates to be 
levied as may be necessary for the purpose of defraying such expenses; provided that where such 
local authority is à rural sanitary authority such expenses shall be deemed to be special expenses 
within the meaning of the Public Health Act, 1875. 

8. Power of Local Authority to Borrow Мопеу.—А local authority authorised to supply 
electricity by any license, order, or special Act may from time to time borrow money on such 
security, with such consent aud subject to such provisions and restrictions with respect to borrowing 
and the repayment of loans, as are in the schedule to this Act in that behalf mentioned, and the 
money во borrowed shall be deemed to ђе borrowed under the enactments subject to the provisions 
and restrictions of which it is borrowed, and the accounts of all receipts and expenditure by the 
local authority in pursuance of this Act, or any license, order, or special Act, shall be subject to 
such audit as ia in the said schedule in that behalf mentioned: Provided always, that any moneys 
horrowed under this section by the local authority of any district to which the Local Loans Act, 
1375, extends, may, if it is thought fit, be borrowed in manner provided by that Act; and in the 
construction of the said Act for the purposea of this Act the expression “ prescribed" means 
prescribed by any conditions impused by the authority whose consent is required to borrowing 
under this section. 

Where any local authority is authorixed by any Act to raise money which they may be 
empowered to borrow for certain purposes by the issue of corporation or other stock, any money 
which a local authority may be authorised to borrow under this section may, if it is thought fit, be 
raised by them by the issue of such stock as aforesaid. 

This section shall not apply to the mayor, commonalty, and citizens of the city of London or 
to the Metropolitan Board of Works, except in so far as the Metropolitan Board of Works may be 
concerned in the borrowing of any money by any vestry or di-trict board. 

9. Accounts.“ — The undertakers shall on or before the Zoth day of March in every year fill up 
an annual statement of accounts of the undertaking made up to the 51st day of December then 
next preceding; and such statement shall be in such forin and shall contain such particulars and 
shall be published in euch manner as may from time to time be prescribed in that behalf by 
the Board of Trade. The undertakers shall keep copies of kuch annual statement at their office, 
aud sell the same to any applicant at a price not exceeding ls. а copy. In case the undertakers 
make default in complying with the provisions of this section, they shall be liable to a penalty not 
exceeding 40s. for each day during which such default. continues, 

10. General Powers of Undertakers under License or Provisional Order.—The undertakers 
may, subject to and in accordance with the provisions and re-trictions of this Act, and of any rules 
made by the Board of Trade in pureuance of this Act, and of any license. order, or special Act 
authorising or affecting their undertaking, and for the purpose of supplyiug electricity, acquire 
such lands by agreement, construct such works, acquire such licenses for the use of any patented 
or protected processes, inventions, machinery, apparatus, methods, materials, or other things, enter 
into such contracts, and generally do all such acts and things as may be necessary and incidental to 
such supply. 

11. Power for Local Authority to Contract in Certain Cases and Restrictions on Assignmente 
of Powers, So, of Undertakers.— Any local authority who have obtained a license, order, от 
special Act for the supply of electricity, may contract with any company or person for the 
execution and maintenance of any works needed for the purposes of such supply, or for the supply 
of electricity within any area mentioned in such license, order, or special Act, or in any part 
of such area; but no local authority, company, or person shall by any contract or assignmenvu 
transfer to any other company or person or divest themselves of any legal powers given to them, ::: 
any legal liabilities imposed on them by this Асе, or by any liceuse, order, or special Act, without 
the consent of the Board of Trade. 

12. Incorporation of Certain Provisions of Clauses Consolidation Acts.—The provisions of 
the following Acts shall be incorporated with this Act; that is to вау, 

(1.) The Lands Clauses Acts, except the enactments with respect to the purchase and taking 
of lands otherwise than by agreement, and except the enactments with respect to the entry upon 
lands by the promoters of the undertaking ; and 

(2.) The provisions of the Gasworks Clauses Act, 1847, with respect to breaking up streets for 
the purpose of laying pipes, and with respect to waste or misuse of the gas or injury to the pipes 
and other worka, except во much thereof аз relates to the use of апу burner other than such as has 
been provided or approved of by the undertakera ; and 

(S.) Sections 58 to 42 inclusive, and sections 45 and 46, of the Gaswork« Clauses Act, 1871. 

For the purposes of this Act, in the construction of all the enactments incorporated by this 
rection “the special Act“ means this Act inclusive of any heense, order, or special Act; and the 
„promoters or undertakers," and * the undertaking," as the case may be, mean the undertakers 
and the undertaking respecuvely under tliis Act. 

In the construction of the said Lands Clauses Acts, land“ includes easements in or relating 


to lands. 
In the construction of the said Gasworks Clauses Act, 1817, and the Gasworks Clauses Aet, 


* The prescribed forms for these Accounw for private Companies and Local Authorities are 
given on pages 229 to 238, 
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'1871, the said Acts shall be construed as if “gas” meant “ electricity," and as if “ pipe" meant 
“electric line" and “ works" meant “ works" as defined by this Act, and as if “the limits of the 
special Act meant the area within which the undertakers are authorised to supply electricity 
under any license, order, or special Act. 

All offences, forfeitures, penalties, and damages under the said incorporated provisions of the 
веза Acts or any of them may be prosecuted and may be recovered in manner by the said Acta 
respectively enacted in relation thereto, provided that sums recoverable under the provisions of 
section 40 of the Gasworks Clauses Act, 1871, shall not be recovered as penalties, but may be 
recovered summarily as civil debts. 

13. Restriction on Breaking up of Private Streets, Railways, and Tramways.—Nothing in 
this Act or in any Act incorporated therewith shall authorise or empower the undertakers to break 
up any street which is not repairable by such local authority, or any railway or tramway, without 
the consent of the authority, company, or person by whom such street, railway, or tramway is 
repairable, unless in pursuance of special powers in that behalf inserted in the license, order, or 
epecial Act, or with the written consent of the Board of Trade, and the Board of Trade shall not in 
any case insert any such special powers in any license or provisional order, or give any such consent 
until notice has been given to such authority, company, or person, by advertisement or otherwise, 
as the Board of Trade may direct, and an opportunity has been given to such authority, company, 
or person to state any objections they may have thereto. 

14. Restrictions as to Above-ground Works.—Notwithstanding anything in this Act or in any 
Act incorporated therewith, the undertakers shall not be authorised to place any electric line above 
ground, along, over, or across any street, without the express consent of the local authority, and 
the local authority may require the undertakers to forthwith remove any electric line placed 
hy them contrary to the provisions of this section, or may themselves remove the same, and 
recover the expenses of such removal from the undertakers in а summary manner; and where 
any electric line has been placed above ground by the undertakers in any position, a court of 
summary jurisdiction, upon complaint made, if they are of opinion that such electric line із ог is 
likely to become dangerous to the public safety, may, notwithstanding any such consent as 
aforesaid, make an order directing and authorising the removal of such electric line by such person 
and upon such terms as they may think fit. 

ғ 15. Power to Undertakers to Alter Position of Pipes and Wires.—Subject to the provisions 
of this Act and of the license, order, or special Act authorising them to supply electricity, and to 
any bye-laws made under this Act, the undertakers may alter the position of any pipes or wires 
being under any street or place authorised to be broken up by them which may interfere with the 
exercise of their powers under this Act on previously making or securing such compensation to the 
owners of such pipes or wires, and on complying with such conditions as to the mode of making such 
alterations as may before the commencement of such alterations be agreed upon between the 
andertakers and owners, or in case of difference as may be determined in manner prescribed by the 
license or provisional order authorising the undertakers to supply electricity, or where no such 
manner is prescribed as may be determined by arbitration, and any local or other public authority, 
eompany, or person may in like manner alter the position of any electric lines or works of the 
undertakers, being under any such street or place as aforesaid, which may interfere with the lawful 
exercise of any powers vested in such local or other public authority, company, or person in relation 
to such street or place, subject to the like provisions, conditions, and restrictions as are in this 
section contained with reference to the alteration of the position of any pipes or wires by the 
undertakers. 

16. Clause for Protection of Canals.—If at any time after the undertakers have placed any 
works under, in, upon, over, along or across any canal, any person having power to construct docks, 
basins or other works upon any land adjoining to or near such canal, constructa any dock, basin or 
work on such land, but is prevented by the works of the undertakers from forming a communication 
for the convenient passage of vessels with or without masts between such dock, basin or other work, 
and such canal ; or if the business of such dock, basin, or other work is interfered with by reason or 
in consequence of any such works of the undertakers, then the undertakers at the request of such 

and on having reasonable facilities afforded them by him for placing works round such dock, 
basin or other work, under, in, upon, over, along or acruss land belonging to or under his control, 
&hall remove and place their work accordingly. If any dispute arises between the undertakers and 
such person as to the facilities to be afforded to the undertakers, or as to the direction in which the 
works are to be placed, it ahall be determined by arbitration. 

17. Compensation for Damage.—In the exercise of the powers in relation to the execution of 
works given them under this Act, or any license, order, or special Act, the undertakers shall cause 
as little detriment and inconvenience and do as little damage as may be, and shall make full 
compensation to all bodies and persons interested for all damage sustained by them by reason or in 
consequence of the exercise of such powers, the amount and application of such compensation in 
case о( difference to be determined by arbitration. 

18. Undertakers not to Prescribe Special Form of Lamp ог Burner.—The undertakers shall 
not ђе entitle? so prescribe any special form of lamp or burner to be used by any company ог 
person, or in asy way to control or interfere with the manner in which electricity supplied by them 
under this Act, and any license, order, or special Act is used : Provided always that no local 
authority, company, or person shall be at liberty to use any form of lamp or burner or to use the 
electricity supplied to them for any purposes, ог to deal with it in any manner во as to unduly or 
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improperly interfere with tlie supply of electricity supplied to any other local authority, company, 
or person by the undertakers, and if any dispute or difference arises between the undertakers and 
any local authority, company, or person entitled to be supplied with electricity under this Act, or 
any license, order, or special Act, as to the matters aforesaid, such dispute or difference shall be 
determined by arbitration. 

19. Obligation on Undertakers to Supply Electricity.— Where a supply of electricity is 
provided in any part of an area for private purposes, then, except in so far as is otherwise provided 
by the terms of the license, order, or special Act authorising auch supply, every company or person 
within that part of the area shall, on application, be entitled to a supply on the ваше terms on 
which any other company or person in euch part of the area is entitled under similar circumstances 
to & corresponding supply. 

20. Charges for Electricity.— The undertakers shall not, in making any agreements for а supply 
of electricity, show any undue preference to any local authority, company, or person, but, save as 
aforesaid, they may make such charges for the supply of electricity as may be agreed upon, not 
exceeding the limits of price imposed by or in pursuance of the license, order, or special Act 
authorising them to supply electricity. 

21. Recovery of Charges, &c.—If any local authority, company, or person neglect to pay any 
chargo for electricity or any other sum due from them to the undertakers in respect, of the supply 
of electricity to such local authority, company, or person, the undertakers may cut off such supply, 
and for that purpose may cut or disconnect any electric line or other work through which electricity 
may be supplied, and may, until such charge or other sum, together with any expenses incurred by 
the undertakers in cutting off such supply of electricity as aforesaid, are fully paid, but no longer, 
discontinue the supply of electricity to such local authority. company, or person. 

22. Injuring Works with Intent to Cut-off Supply of Electricity.—Any person who unlawfully 
and maliciously cuts or injures any electric line or work with intent to cut-off any supply of 
electricity shall be guilty of felony, and be liable to be kept in penal servitude for any term not 
exceeding five years, or to be imprisoned with or without hard labour for any term not exceeding 
two years; but nothing in this section shall exempt a person from any proceeding for any offence 
which is punishable under any other provisiou of this Act, or under any other Act, or at common 
law, so that no person be punished twice for the same offence. 

23. Stealing Electricity.—Any person who maliciously or fraudulently abstracts, causes to be 
wasted or diverted, сопвишез, or uses any electricity shall be guilty of simple laroeny and 
punishable accordingly. 

24. Power to Enter Lands or Premises for ascertaining Quantities of Electricity Consumed, 
or to Remove Fittings, &c.— Any officer appointed by the undertakers may at all reasonable times 
enter any premises to which electricity is or has been supplied by the undertakers, in order to 
inspect the electric lines, meters, accumulators, fittings, works, and apparatus for the supply of 
electricity belonging to the undertakers, and for the purpose of ascertaining the quantity of 
electricity consumed or supplied, or where а supply of electricity is no longer required, or where 
the undertakers are authorised to take away and cut off the supply of electricity from any premises, 
for the purpose of removing any electric lines, accumulators, tittings, works, or apparatus belonging 
to the undertakers, repairing all damage csused by such entry, in-p-ction, or removal. 

25. Electric Lines, Se, not to be subject to Distress in certain cases.— Where any electric 
lines, meters, accumulators, fittings, works, or apparatus belonging to the undertakers are placed in 
or upon any premises not being in the possession of the undertakers for the purpose of supplying 
electricity under this Act, or any license, order, or special Act, such electric lines, meters, accumu- 
lators, fittings, worke, or apparatus shall not be subject to distress or to the landlord’s remedy for 
rent of the premises where the same may be, nor to be taken in execution under any process of a 
court of law or equity, or any proceedings in bankruptcy against the person in whose possession 
the same may be. 

26. Provision for protection of the Postmaster-General — Хо alteration in any telegraph line 
of the Postmaster-General shall be made by the undertakers except subject to the provisions of the 
Telegraph Act, 1878. | 

The undertakers shall not in the exercise of the powers conferred by this Act, ог by апу- 
license, order, or special Act, lay down any electric line or do any other work for the supply of 
electricity whereby any telegraphic line of the Postmaster-General is or may be injuriously affected, 
and before any such electric line is laid down or work is done within ten yards of any part of a 
telegraphic line of the Postmaster-General (other than repairs or the laying of connexions with 
mains where the direction of the electric lines во laid down crosses the line of the Postmaster- 
General at right angles at the point of shortest distance aud continues the same for а distance of 
six feet on each side of such point) the undertakers or their agents not more than 28 nor less 
than 7 clear days before commencing such work shall give written notice to the Postmaster-General 
specifying the course and nature of the work, including the gauge of any electric lines, and the 
undertakers and their agents shall conform with such reasonable requirements either general or 
special as may from time to time be made by the Postmaster-Generai for the purpose of preventing 
any telegraphs of the Postmaster-General from being injuriously affected by the said work, 

Any difference which arises between the Postmaster-General and the undertakers or their 
agents with respect to any requirements so made, shall be determined by arbitration. 

In the event of any contravention of or wilful non-compliance with this section by the 
undertakers or their agents the undertakers shall be liable to a fine not exceeding ten pounds for 
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every day during which such contravention or non-complianoe continues, or, if the 
communication is wilfully interrupted, not exceeding fifty pounds for every day on which 
interruption continues. 

Provided that nothing in this section shall subject the undertakers or their agents to a fine 
under this section, if they satisfy the court having cognizance of the case that the immediate 
execution of the work was required to avoid an accident, or otherwise was & work of emergency, 
and that they forthwith served on the postmaster or sub-postmaster of the postal telegraph office 
nearest to the place where the work was done a notice of the execution thereof, stating the reason 
for executing the same without previous notice. 

For the purposes of this eection а telegraphic line of the Postmaster-General shall be deemed 
to be injuriously affected by а work if telegraphic communication by means of such line is, whether 
through induction or otherwise, in any manner affected. by such work, or by any use made of 
such work. 

For the purposes of this section, and subject as therein provided, sections 2, 7, 8, 9, 10, 11, 
and 12 of the Telegraph Act, 1878, shall be deemed to be incorporsted with this Act, as if the 
undertakers were undertakers within the meaning of those sections, without prejudice nevertheless 
to any operation which the other sections of the said Act would have had if this section had not 
been enacted. 

27. Purchase of Undertaking by Local Authority.—[Sec. 27 of the 1882 Act has been 
repealed, and has become clause 2 pf the Act of 1888, q.v.] 

28. Arbitration.— Where any matter is by this Act, or any license, order, or special Act, 
directed to be determined by arbitration, such matter shall, except as otherwise expressly provided, 
be determined by an engineer or other fit person to be nominated as arbitrator by the Board of 
Trade on the application of either party, and the expenses of the arbitration shall be borne and 
paid as the arbitrator directs. 

Any license or provisional order granted under this Act shall be deemed to Бе a special Act 
within the meaning of the Board of Trade Arbitrations, &c., Act, 1874. 

29. Power for Board of Trade to Relieve Gas Undertakers from obligation to supply Gas in 
certain cases.—Where a supply of electricity is authorised in any area by any license, order, or 
special Act, and a supply of gas by any gas undertakers is also authorised within such area or any 
part thereof by any provisional order or special Act under the provisions of which such 
undertakers are under any general or limited obligation to supply gas upon demand, the Board of 
Trade may, upon the application of such gas undertakers, inquire into the circumstances of the 
case, and if they are satisfied that any specified part of such area is sufficiently supplied with 
electric light, and that the supply of gas in such specified part has ceased to be remunerative to the 
gas undertekers, and that it is just that such gas undertakers should be relieved from the obligation 
to supply gas upon demand as aforesaid, the Board of Trade may in their discretion make an order 
relieving the gas undertakers from such obligation, within such specified part of such area, either 
wholly or in part, and upon such terms and conditions as they may think proper; and from and 
after the date of such order such gas undertakers shall be so relieved accordingly. All expenses of 
the Board of Trade in connexion with any such inquiry or order shall be borne and paid by the gas 
undertakers upon whose application the inquiry or order was made. 

~ 30. Annual Report by Board of Trade.—Not later than the lst day of July in each year the 
Board of Trade shall lay before both Houses of Parliament a report respecting the applications to 
and proceedings of the Board of Trade under this Act during the vear then last past. 

31. Definition of Local Authority, &c.—In thie Act, unless the context otherwise requires 
the expressions “local authority " and ‘‘ local rate” mean, as respects each district set forth in the 
first column of the Schedule to this Act annexed, the authority and rate mentioned opposite to 
that district in the second and third columns of that schedule ; and such schedule, and the notes 
appended thereto, shall be of the same validity as if enacted in the body of the Act. 

82. Interpretation.— In this Act, unless the context otherwise requires— 

The expression electricity means electricity, electric current, or any like agency: 

The expression “ electric line " means а wire or wires, conductor, or other means used for the 
purpose of conveying, transmitting, or distributing electricity with any casing, coating, covering, 
tube, pipe, or insulator enclosing, surrounding, or supporting the same, or any part thereof, or an y 
apparatus connected therewith for the purpose of conveying, transmitting, or distributing electricity 
or electric currents : 

The expression “ works” means and includes electric lines, also any buildings, machinery, 
engines, works, matters, or things of whatever description required to supply electricity and to 
carry into effect the object of the undertakers under this Act : 

The expression “ company " means any body of persons corporate or unincorporate : 

The expression "Lands Clauses Acts” means the Lands Clauses Consolidation Acts, 1845 
1860, and 1869: : 

The expression street ” includes any square, court, or alley, highway, lane, road, thoroughfare 
or public passage, or place, within the area in which the undertakers are authorised to supply 
electricity by this Act or any license, order, or special Act: 

The expression “ telegram " has the same meaning as in the Telegraph Act, 1869. 

83. Protection of Mines.—Nothing in this Act shall limit or interfere with the rights of any 
owner, lessee, or occupier of any mines or minerals lying under or adjacent to any road along 
or across which any electric line shall be laid to work such mines and mine 
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34. Provision as to General Acts.—Nothing in this Act shall exempt the undertakers or their 
undertaking from the provisions of any general Act relating to the supply of electricity which may 
be passed in this or any future session of Parliament. | 

35. Saving for Privileges of Postmaster-General.—Nothing in this Act or in any license, 
order, or special Act, shall affect the exclusive privileges conferred upon the Postmaster-General 
by the Telegraph Act, 1869, or authorise or enable any local authority, company, or person to 
transmit any telegram or to perform any of the incidental services of receiving, collecting, or 
delivering telegrams, or give to any local authority, company, or person, any power, authority, or 
facility of any kind whatever, in connexion with the transmission of telegrame, or the performance 
of any of the incidental services of receiving, collecting, or delivering telegrams. 

36. Application of Act to Scotland.— This Act shall apply to Scotland with the following 


modifications : 

The expression Lands Olauses Acta" means the Lands Clauses Consolidation (Sootland) 
Acts, 1845 and 1860. 

The expression “ simple larceny " means theft. 

The expreesion “ felony " means a high crime and offence. 

The expression “ public purposes" means lighting any street or any place belonging to or 
Subject to the control of any public authority, or any church or place of publie worahip, or any 
hall or building belonging to or subject to the control of any public authority, or any public 
theatre, but shall not include any other purpose to which electricity may be applied. 

The expression local authority mans as regards streets and roads, the authority having the 
control of the streets and roads. | 

37. Application of Act to Ireland.—This Act shall apply to Ireland with the following 
modifications : 

Where the consent of the grand jury of any county to the breaking up of any road is required 
ander this Act, such consent may be signified by the county surveyor ; and where it is required 
under this Аођ that notice should be given by the Board of Trade to the grand jury of any county, 
and an unity afforded to such grand jury to state objections, such notice may be given to, 
and such objections may be stated by, the county surveyor on behalf of the grand jury : 

The expression “ Public Health Act, 1875," means the Publio Health (Ireland) Act, 1878. 


THE ELECTRIC LIGHTING АСТ, 1888 :— 
(An Act to amend the Electric Lighting Act, 1882.) 


1. Consent of Local Authority.— Notwithstanding anything in the Electric Lighting Act, 1882) 
no provisional order authorising the supply of electricity by any undertakers within the district of 
any local authority shall be granted by the Board of Trade except with the consent of such local 
authority, unlees the Board of Trade, in any case in which the consent of such local authority is 
refused, are of opinion that, having regard to all the circumstances of the case, such consent ought 
to be dispensed with, and in such case they shall make a special report, stating the grounds upon 
which they have dispensed with such consent. The grant of authority to any undertakers to supply 
electricity within any area, whether granted by license or by means of a provisional order, shall not 
in any way hinder or restrict the granting of a license or provisional order to the local authority, or 
to any other company or person within the same area. 

2. Purchase of Undertaking by Local Authority.—Sec. 27 of the Electric Lighting Act, 1882, 
is hereby repealed, and in lieu thereof the following provisions shall have effect ; that isto say, 

Where any undertakers are authorised by a provisional order or special Act to supply electricity 
within any area, any local authority within whose jurisdiction such area or any part thereof is 
situated may, within six months after the expiration of a period of ‘urty-two years, or such shorter 
period as is specified in that behalf in the provisional order or in the special Act, from the date of 
the passing of the Act confirming such provisional order, or of such special Act, and within six 
months after the expiration of every eubsequent period of ten years, or such shorter period as is 
specified in that behalf in the provisional order or in the special Act, by notice in writing require 
such undertakers to sell, and thereupon euch undertakers shall sell to them their undertaking, or 
so much of the same as is within such jurisdiction, upon terms of paying the then value of all landa, 
buildings, works, materials, and plant of such undertakers suitable to and used by them for the 
purposes of their undertaking within such jurisdiction, such value to be in case of difference 
determined by arbitration : Provided that the value of such lands, buildings, works, materials, and 
plant shall be deemed to be their fair market value at the time of the purchase, due regard being 
bad to the nature and then condition of such buildings, works, materials, and plant, and to the state 
of repeir thereof, and to the circumstance that they are in such s position as to be ready for 
immediate working, and to the suitability of the same to the purposes of the undertaking, and, 
where a®part only of the undertaking is purchased, to any loas occasioned by severance ; but 
without апу addition in respect of compulsory purchase, or of goodwill, or of any profits which may 
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or might have been or be made from the undertaking, or of any similar considerations. The Board 
uf Trade may determine any other questions which may arise in relation to such purchase, and may 
fix the date from which such purchase 18 to take effect, and from and after the date so fixed, or such 
other date as may be agreed upon between the parties, all lands, buildings, works, materials, and 
plant во purchased as aforesaid shall vest in the local authority which has made the purchase, freed 
trom апу& debts, mortgages, or similar obligations of such undertakers or attaching to the 
undertaking, and the powers of such undertakers in relation to the supply of electricity under this 
Act or such provisional order or special Act as aforesaid within such area or part thereof as aforesaid 
shall absolutely cease and determine, and shall vest in the local authority aforesaid. 

3. Power vo Vary Terms of Sale Contained in Last Section.— N.twithstanding anything in the 
last preceding section contained, the Board of Trade may by any p'ovisional order to be made by 
them under the Electric Lighting Act, 1882, if they think fit, vary the terms upon which any local 
authority may require the undertakers to sell, and upon which the undertakers shall be required to 
sell to such local authority their undertaking or во much of the ваше as is within the jurisdiction 
of such local authority under the said section, in such manner as may have been agreed upon 
between such local authority and the unde: takers. 

4. Restrictions as to Placing of Electric Lines, &0.--(1. Where in any case any electric line 
or other work may have been Jaid down or erected in, over, along, acroas, or under any street, for 
the purpose of supplying electricity, or may have been laid down or erected in any other position 
for such purpose in such а manner as not to be entirely enclosed within any building or buildings, 
or where any electrie line or work 8o laid down or erected may be used for such purpose otherwise 
than under and subject to the provisions of а license, order, or special Act, the Board of Trade, if 
they think fit, may, by notice in writing under the hand of one of the secretaries or assistant 
secretaries of the Board of 'l'rade, to be served upon the body or person owning or using or entitled 
to use such electric line or work, require that such electric line or work shall be continued and 
used only in accordance with euch conditions and subject to such regulations for the protection of 
the public safety and of the electric lines and works of the Postmaster-General, and of other 
electric lines and works lawfully placed in any position and used for telegraphic communication, as 
the Board of Trade may by or in pursuance of such notice prescribe, and in case of non-compliance 
with the said regulations then the Board of Trade may require such body or person to remove such 
electric line or work: Provided that nothing in this eub-section shall apply to any electric line or 
work laid down or erected by any body or peraon for the supply of electricity generated upon ап 
premises occupied by such body or person to any other part of such premises. i 

(2.) Where in апу case any electric line or work is used for the supply of electricity in such a 
manner as to injuriously affect any telegraphic line of the Postmaster-General, or to affect the 
telegraphic communication through any such line, the Postmaster-General may, by notice to be 
served upon the body or person owning or using or entitled to use such electric line or work, 
require that such supply be continued only in accordauce with such conditions and regulations 
for the protection of the telegraphic lines of the Postmaster-General and the telegraphic 
communication through the same as he may by or in pursuance of such notice prescribe, and in 
default of compliance with such conditions and regulations the Postmaster-General may require 
that the supply of electricity through such electric line or work shall be forthwith discontinued : 
Provided that nothing in this sub-section shall apply to the supply of electricity through any 
electric line or work laid down or erected under and subject to the provisions of any license, order, 
or special Áct, or which may be used in accordance with any conditions or regulations prescribed 
by the Board of Trade by or in pursuance of any notice given by (ћеш under this section. 

(S.) If any body or person fails to comply with the requirements of any notice which may be 
served upon them or him under this section, such body or person shall be liable to a pevalty not 
exceeding twenty pounds for every such offence, to be recovered summarily, and any court of 
summary jurisdiction, on complaint made, may make an order directing and authorising the 
removal of any electric line or work specified in such notice by such person and upon such terme as 
they may think fit. 

(4.) Any notice authorised to be served under this section upon any body or person may be 
served by the same being addressed to such body or регвор, and being left at or transmitted 
through the post to any office of such body or the usual or last known place of abode of such 
person; and any notice во served by post shall be deemed to have beeu served at the time when 
the letter containing the notice would be delivered in tbe uaual course of post, and in proving such 
Bervice it shall be sufficient to prove that the letter containing the notice was properly addressed 
апа put into the post. 

(5.) In this section terms and expressions to which by the Electric Lighting Act, 1882, 
meanings are assigned shall have the same respective meanings, provided that the term“ street 
shall include any square, court, or alley, highway, lane, road, thoroughfare, or public passage or 
place whatever, and the expression “ telegraphic line ” shall have the meaning assigned to it by the 
Telegraph Act, 1878. 

(6.) Nothing in this section ehall apply to any electric line or work оѓ the Postmaster-General, 
ог to any other electric line or work used or to be used solely for telegraphic purposes, except by 
way of protection, аз in this section provided. 

э 6. This Act may be cited as the Electric Lighting Act, 1888; and the Electric Lighting Act 
1882, and this Act shall be read апа construed together as one Act, and may be cited together fas 
all purposes as the Electric Lighting Acts, 1882 and 1888. 
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RAILWAYS (ELECTRICAL POWER) ACT, 1903. 


(An Act to facilitate the Introduction and Use of Electrical Power on Railways [3 Edw. 7, Ch. 50, 
14th August, 1903. ] 


Be it enacted by the King’s most Excellent Majesty, by and with the advice and consent of 
the Lords Spiritual and Temporal, and Commons, in this present Parliament assembled, and by 
the authority of the same, as follows :— 


1. Introduction of Electrical Power under Orders of Board of Trade.—(1) With the object 
of facilitating the introduction and use of electrical power on railways the Board of Trade may, 
проп аи application of a railway company, make orders for all or any of the following purposes, 
namely :— 

(a) Authorising a railway company to use electricity in addition to or in substitution for 
any other motive power, and for any other purpose ; mM 

(5) Authorising the company to construct and maintain generating stations or other electrical 
works on any land belonging to the company ; 

(c) Authorising agrecments between the company aud any body corporate or other person for 
the supply to the company of electrieal power or the supply to or use by the company of any 
electrical plant or equipment ; : { 

(7) Sanctioning any modification of any working agreement so far as the modifiction is agreed 
to between the parties thereto, and is consequential on the introduction or use of electrical power ; 

(e? Authorising the company to subscribe to any electrical undertaking which will facilitate 
the supply of electricity to tho company ; 

(f) Securing the satety of the public. | 

(у) Authorising the issue of new capital by the company f r any of the purposes of this Act: 

(^) Any other matters, whether similar to the above or not, which may be considered ancillary 
to the objects of the order, or expedient for carrying those objects into effect. | | 

(2) Ап order made by the Board of Trade under this Act shall, on coming iuto operation, 
have effect as if enacted by Parliament. 


2. Acquisition of Land for Electrical Works.—(1) An order under this Act may contain 
provisions authorising the acquisition of land by any railway company for the purpose of con- 
structing generating stations or other electrical works, but if power is given by order to acquire 
the laud otherwise than by agreement, the order shall not come in'o operation, so far as it 
gives that power, unless confirmed by Parliament, and the Board of Trade may bring in a Bill for 
confirming the order. 

(2) И while а Bill confirming any such order is pending in either House of Parliament a 
petition is presented against the order, the Dill, so far as it relates to the order, may be rcferred 
to а Select Committee, or, if the two Houses of Parliament think fit so to order, to a Joint 
Committee of those Houses, and the petitioner shall be allowed to appear and oppose as iu the 
case of Private Bills. 


5. Board of Trade [nquiries.—(1) Before making an order under this Act the Board of Trade 
shall be satisfied that the public notice required by rules made under this Act of the application 
for the order has been given, and shall consider any objections male by the council of any county, 
any local authority, or other person to the application in accordance with t^ose rules, aul give to 
those by whom the objection is mads an opportunity of being heard, and if after consi leration the 
Board decide that the objection should be upheld, the Boa^d shall not make the order or shall 
modify the order so as to remove the objection. 

(2) The Board of Trade may, if they think fit, hold а local inquiry for the purpose of соп: 
sidering any application for an order under this Act and the Board of Trade Arbitrations, &c., 
Act, 1874, hall appiy to any inquiry so held as if— 

(а) The inquiry was held on an application made in pursuance of the special Act; and 

(b) The parties making the application for the order and any person objecting to any such 
application were parties to the application within the meaning of sec. 3 of that Act. 


4° Expenses and Fees.—(1) The Board of Trade may (with the concurrence of the Treasury as to 
number and remuneration) appoint or employ such persons as appear to them to be required for 
carryiug this Act into effect, and the remuneration of such persons, and any other expenses of the 
Board of Trade uuder this Act, shall be defrayed out of inoneys provided by Parliament. 

2) There shall be charged in respect of proceedings under this Act before the Board cf Trade 
such fees as may be fixed by the Treasury on the recommendation of the Board of Trade. 


5. Power to Board of Trade to make Ru!cs.—The Board of Trade may make such rules as they 
think necessary for regulating the notices and advertisements to be given of any application for an 
order under this Act or otherwise for the purposes of this Act, and any other matter which they 
think expedient to regulate by rule for the purpose of carrying this Act into effect. 


6. Interpretation, Saving, Short Title, and Commencement.—(1) In this Act the expression 
„railway company " includes 1 company or person working a railway under lease or otherwise. 

(2) Nothing in this Act shall atfect any powers which а railway compauy may have 
independently of th is Act. 

(3) This Act in yy bs cited as the Railways (Electrical Power) Act, 1903. 

(4) This Aut shall come into operation on the first day of January, 1904. 
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SUPPLY OF ELECTRICITY BILL, 1903. 


A Bill, introduced by the Government, and intituled ** Ап: Act to Amend the 
Acts Relating to Electric Lighting,” passed its first reading in the House of Lords 
on May 26, 1908, but was subsequently sacrificed among the ‘slaughtered inno- 
cents ” of the Session. The following was the fall text of the measure, which it 
is probable will be re-introduced in the 1904 Session :— 


Compulsory Acquisition of Land for Generating Stations. 

1. The Board of Trade may by provisional order— 

(a) Authorise any local authority, company or person, who are authorised by the same or any 
previous provisional order or by Act of Parliament to supply electricity in any area, to acquire 
compulsorily for the purpose of a generating station any land specified in the order, whether 
situated within or without the area of supply, and in the case of a local authority, whether 
situated within or without their district ; and 

(6) For the purpose of enabling electricity to be brought into an area of supply from a gene- 
rating station situated outside that area, apply to any roads, railways or tramways situated outside 
that area, the provisions of the Electric Lighting Acts which authorise, or enable the Board of Trade 
to authorise, the breaking up of any road, railway or tramway, so far as those provisions do not 
already so apply, 

Supply in Bulk, 

2. The Board of Trade may, by provisional order— 

(a) Authorise any company or person to supply electricity in bulk within any area for the pur- 
pose of distribution in that area by апу local authority, company or person authorised to supply 
electricity in the area; and 

(b) Provide for the compulsory supply of electricity by any company or person so supplying 
electricity in bulk in any area to any local authority, company or person authorised to supply 
electricity in the area ; and | | 

(с) Define what are to be the limits of supply for the purpose of the provisions of the Gasworks 
Clauses Act, 1847, incorporated in the Electric Lighting Act, 1882, in the case of а company or 
person so supplying electricity in bulk ; and 

(d) Make such other provisions аз appear to them necessary for adapting the Electric Lighting Acta 
to auy case where а company or person are authorised to supply electricity only in bulk in any area. 


Provisions as to Right of Local Authority to Purchase. 

5. (1) The Board of (Trade may by provisionaljorder exclude the application of the power of 
purchase given by aec. 2 of the Electric Lighting Act, 1888, in the case of any undertaking to which 
they consider it is inapplicable, either by reason of the undertaking being situate in a large number 
of districts, or by reason of the objects of the undertaking not being such as can be properly carried 
out by local authorities, or by reason of any other special circumstances affecting the undertaking, 
but before doing во shall cause notice to be given to any local authorities who would have the right 
to purchase under the said section, and shall consider any objection made by any of those authorities. 

(2) The power of the local authority to purchase an undertaking under sec. 2 of the Electric 
Lighting Act, 1888, both as respects undertakings authorised before the passing of this Act, and as 
respecta undertakings authorised after the passing of this Act — 

(a) Shall extend so as to authorise the purchase of any generating station, mains or other works 
used solely for supplying electricity for the purpose of the undertaking. notwithstanding that the 
station, mains or works are situated outside the area of supply, or outside the district of the local 
authority ; but 

(b) Shall not extend во as to autnorise the purchase by a local authority of any generating station 
Situated in their district, which is not used for the supply of electricity within some part of the district. 


Incorporation of Provisions of Lands. Clauses Act for taking Land otherwise than by Agreement. 

4. (1) For the purpose of the acquisition of land authorised to be taken compulsorily under а 
provisional order made in pursuance of this Act, the provisions of the Lands Clauses Act which relate 
to the purchase and taking of lands otherwise than by agreement, aud to the entry upon lands by 
the promoters of the undertaking, are, subject to the modifications set out in the schedule to this 
Act, incorporated with the Electric Lighting Acta, as well as the provisions of those Acts already so 
iucorporated by the Electric Lighting Act, 1882. | 

(2) Rules made by the Board of Trade under sec. 5 of the Electric Lighting Act, 1882, shall 
provide for proper notice being given of an application for а provisional order by which it is pro- 
posed to take land compulsorily, to owners, leasees and occupiers of land, and also for public notice 
being given of the proposal by advertisement, 


Exercise of Electric Lighting by Authorities Jointly. 

5. The Board of Trade may, with the concurrence of the Local Government Board, by provisional 
order make such provisions as appear to them necessary or expedient, by the conatitution of a joint 
committee or joint board or otherwise, for the joint exercise of the powers under the Electric Light- 
ing Acts by two or more local authorities as respects any area of supply consisting of the whole or 
parte of the districts of those authorities, in any case where it appears to them that the joint 
exercise of those powers would be expedient. 
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Provision as to Consents of Local Authorities to Grant of Provisional Order. 

6. (1) The Board of Trade shall, on considering whether any provisional order should or should 
not be granted, take into consideration the views of the local authorities affected on the subject, but 
in cases where the consent of the local authority is not given, may grant the order or not at their 
discretion. | 

(2) Sec. 1 of the Electric Lighting Act, 1888, is repealed from the beginning of the section 
down to with such consent.” 

(3) The notice required by sec. 4 of the Electric Lighting Act, 1882, to be given to a local 
authority on or before July 1, need not be given to the local authority of a district in which it 
is not intended to take power to distribute electricity. 


Amendment of 62 and 63 Vict. c. 19,* as to Revision of Maximum Price. 

7. With а view to making five years the ordinary period of revision of maximum price and 
allowing representations as to revision to be made by consumers, виђ-вес. 2 of sec. 52 of the schedule 
to the Elestric Lighting (Clauses) Act, 1899, shall for the purpose of incorporation with any Act or 
order passed or confirmed after the commencement of this Act, be read as if the words “ five years’ 
were subs'ituted for the words “seven years,” and the words “ог 20 cons1mera" were inserted 
after the words “ either the local authority or the undertakers.” 


Revision of Price in the сазе of Existing Companies. 

8. Where any Act or provisional order passed or confirmed before the commencement of this 
Act enables the Board of Trade to revise or vary any maximum prices to be charged for electricity, 
that Act or order shall be construed— 

(а) So as to enable the revision or variation to take place аб an interval of tive years after the 
commencement of the Act or order, or the last revision, in cases where а longer interval is fixed by 
the Áct or order ; and 

(5) So as to enable the power of revision or variation to be exercised on the representation of 
20 consumers, in cases where the power cannot under the Act or order be exercised on such а 
representation or the representation of а less number of consumers. 


Electric Light Accounts. 

9. For the purposes of вес. 9 of the Electric Lighting Act, 1882, the accounta of апу undertakera 
being a local authority shall be made up to March 51 in each year, and accordingly as respects those 
accounts June 50 shall be substituted in that section for March 25, and March 51 for Dec. 31: Pro- 
vided that if any euch undertakers show to the Board of Trade that some other dates are, owing to 
special circumstances, more convenient in their case than March 31 and Juns 30, the Board of 
Trade may substitute such other dates for the said March 31 aud June 50, zand this section shall 
as respecte those undertakers be construed with the substituted dates. 

Supply of Electricity to Premises having Separate Supply. | 

10. Notwithstanding anything in the Electric Lighting Acts ог in any Act of Parliament or pro- 
visional order authorising an undertaking, а person shall not be entitled to demaud from undertakers 
authorised to supply electricity in any area а supply of electricity for any premises having а separate 
supply, unless he Баз agreed with the undertakers to pay to them such minimum aunual sum as will 
give them а reasonable return on the capital expenditure, and will cover other standing charges in- 
curred by them, in order to meet the poasible maximum demand for those premises; the sum to b»80 
paid shall be determined in default of agreement by arbitration under the Electric Lighting Act, 1882. 

Definitions. 

11. In this Act, unless the context otherwise requires— 

The expression “ provisional order means a provisional order made under the Electric Light- 
ing Acts: 

The expression Electric Lighting Acts means 

(а) Аз respects England and Ireland, the Electric Lighting Acts, 1882 and 1888 ; and 

(b) As respects Scotland, the Electric Lighting Acts, 1882 and 1888, the Electric Lighting 
(Scotland) Act, 1890, and the Electric Lighting (Scotland) Act, 1902: 

The expression authorised means authorised by Act of Parliament or provisional order: 

The expression ' area of supply" means any area within which any local authority, company 
or person are authorised to supply electricity under the Electric Lighting Acta: 

The expression “road includes any street as defined by the Electric Lighting Act, 1882 : 

The expression '' generating station " includes all machinery апа appliances ordinarily used in 
connection therewith. 

Short Title. 


12 (1) This Act may be cited as the Electric Lighting Act, 1903. 
(2) This Act and the Electric Lighting Acta may be cited asthe Electric Lightiag Acts, 1882 to 19.... 


SCHEDULE. 
Modifications of the Lands Clauscs Acts. 

The following modifications shall have effect in the construction of the provisions of the Lands 
Clauses Acts incorporated by this Act for the purposes of the Electric Lighting Acts: 

(a) The expression special Act means the Electric Lighting A e, inclusive of any provisional 
order authorising the compulsory acquisition of laud, except that the period of three years men- 
tioned in sec. 128 of the Lands Clauses Consolidation Act, 1845, shall be calculated from the passing 
of the act confirming the provisional order ; and 

(b) The expressions “the promotera” and “the undertaking" mean reapsctively the under- 
takers and the undertaking uoder the Electric Lighting Acts; aud 

(с) The expression “land " includes easements in or relating to land. 


* Known аз the Electric Lighting Clauses Act, 1839. Eu 
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DIGEST OF THE LAW OF ELECTRIC LIGHTING AND 
ELECTRIC TRACTION. 


By A. C. CURTIS HAYWARD, B.A., 
21, Bedford Row, London, W.C. 
Solicitor, Associate of the Institution of Electrical Engineers. 


{The Author will be glad to receive notice of any matters of interest occurring in practice which 
would be suitable for reference in the annual revision of this Digest.] 


ELECTRIC LIGHTING. 


Introductory. 


ELECTRIC LiGHrTING is governed primarily by two Acts of Parliament known аз the 
Electric Lighting Acts,* 1882 and 1888, which apply tothe whole United Kingdom. 
The former incorporates portions of the Gasworks Clauses Acts, 1847 and 1871, the 
Lands Clauses Acts, 1845, 1860, and 1869, and the Telegraph Act, 1878. The Electric 
Lighting (Scotland) Acts, 1890 and 1902, f merely amend the Act of 1882 as regards 
the definition of Local Authorities in Scotland aud their borrowing powers. Down 
to the end of the session of 1899 the remaining statutory provisions were to be 
found in the Provisional Orders granted by the Board of Trade in respect of each 
undertaking. The Electric Lighting Clauses Act, 18991, placed in the Statute Book, 
once for all the clauses which had previously been inserted in each Order, thus 
· avoiding their repetition. This Act did not in other respects make any alteration in 
the law as previously existing. ‘The clauses of the Gasworks Act, above referred to во 
far as they are applicable to electric lighting, are set out in an appendix to thia Act. 
Although the County of London is expressly excluded from the Clauses Act, the 
Provisional Order Form for London incorporates the Act subject to certain variations. 

The other documents to be referred to emanate from the Board of Trade. 
These аге (1) the Rules made under (1882) $ 5, with respect to applications for 
Licences and Provisional Orders, &c., as amended in August, 1890; (2) the 
Model Form for Provisional Orders, printed in full on pp. 219- 220 ; (3) the 
Regulations made under (1888)$4, for the protection of public safety aud of the 
lines and works of the Postmaster-General, and of other electric lines and works ; 
(4) the Regulations issued under each Provisional Order for securing the safety 
of the public, and for ensuring a proper and sufficient supply of electrical energy. 

The Law will here be dealt with in two parts :— 

I. Preliminary. Treating of the manner in which persons desirous of supply- 
ing electricity must set to work. 

II. Treating of their rights and obligations after obtaining Parliamentary 
powers. 


* 45 & 46 Vict., cap. 56, and 51 & 52 Vict., cap. 12. (Printed in full on pp. 172 to 182.) 

T 58 & 54 Vict., cap. 13, & 2 Edwd. VIL, cap. 35. 

+ 62 & 63 Vict., cap. 19. 

< References.—The Electric Lighting Acts of 1882 and of 1888 are respectively indicated 
thus : (1882) and (1888) ; a figure immediately following indicates the section of the Act referred to. 
References such as (Rule 1), &c., refer to the Board of Trade Rules of 1900, while (Clause 1), &с., 
refer to the clauses scheduled to the Electric Lighting Clauses Act, 1899. Generally speaking, the 
latter correspond to clauses in the Old Model Order Form numbered there from 1 to 3 lower ; 
but the following clauses relating to Local Authorities are more displaced, namely, Clause 7 of 
the Clauses Act corresponds to Nos. 52 and 53 of the Old Local Authority Form, Clause 8 to 
Nos. 59 aud 7, Clause 9 to No. 68, Clause 41 (5) to No. 32, Clause 65 to No. 56, and Clause 68 to 
No. 58. In the Orders granted before 1900 the same provisions will be found numbered 
approximately за above indicated. 
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| PART I. 
PRELIMINARIES TO UNDERTAKING THE SUPPLY OF ELECTRICITY. 
CHAPTER I. 
SUPPLY OUTSIDE THE ACTS. 


Before proceeding to deal with those who supply electricity under Parliamentary 
powers, called by the Acts Undertakers," mention should be made of the position 
of persons who may supply electricity without obtaining such powers. 

Previously to the Electric Lighting Acts such persons might place their 
conductors wherever they could get leave to do во; though for breaking up streets, &c., 
even with consent of the Local Authority, they were liable to indictment for causing 
а nuisance. They were also liable to penalties under the Highways Act, 1835, $72, 
and the Public Health Act, 1875, 5 149, if the work was done without such 
consent. It was held, however, that Local Authorities had no more power of 
interfering with overhead wires crossing the streets than is possessed by ordinary 
members of the public (see Wandsworth Board of Works v. United Telephone 
Company, Limited, 13 Q.B.D., 904). It has also been held that a Local Board 
in whom a road was vested, as an Urban Authority under $ 149 of the Public 
Health Act, 1875, and having power to contract for lighting the road under 
$ 161 of that Act, could authorise à Company having no statutory powers to erect 
poles and wires for that purpose, and the adjoining owner who claimed the subsoil 
of half the road was restrained from interfering (Fareham Local Board and 
Fareham Electric Light Company v. Smith, 7, Times Law Reports, 443). Where 
Turnpike Trustees had purchased land to make a road and so obtained the fee, it 
was still held that а Local Authority who succeeded to their jurisdiction acquired 
no larger ownership under the Public Health Act than was necessary for maintaining 
the road, and they were restrained from interfering with wires crossing the road (see 
Finchley Electric Light бо. v. Finchley Urban Council, 1903, 1 Ch., 437, and 
Electrician, February 13, 1903, p. 697). On the other hand the owner of property 
can always prevent wires passing over it, even though not attached to anything upon 
it. А private owner obtained а mandatory injunction for the removal of such wires 
which had been in the same position for 13 years upon an interlocutory motion (see 
Levy v. National Telephone Company, Limited, Electrician, December 24, 1897). 
Although much risk is incurred by laying mains in the streets without Parliamentary 
powers, this has in fact been successfully done in some cases by gas companies, 
as well as electric lighting companies, even in the face of opposition. In Battersea 
Vestry v. County of London Brush Provincial Electric Light Company,1899, 1 Ch., 474 
(Electrician, Feb. 3, 1899, p. 510), the Court of Appeal refused to grant a mandatory 
injunction to compel removal of mains surreptitiously laid, without statutory powers 
and in defiance of the Vestry, on the ground that although the company had acted 
illegaliy no continuing nuisance was caused. The company was, however, fined in 
‚һе Police Court (Electrician, Feb. 24, 1889, p. 620). It has also been held that an 
owner of property on both sides of a road can lay pipes for electric conductors under 
the road, though he cannot, without the consent of the local authority under sec. 26 
of the Public Health Act, 1875, make a tunnel there (see Wigham Richardson, Co., 
Ltd., v. Walker Urban District Council, Electrician, November 29, 1901, p. 283). 

The Act of 1882 had no effect upon supply outside its provisions, but (1888) 
3 4 rendered all electric lines, or other work laid down or erected in, over, along, across, 
or under any street, for the purpose of supplyiug electricity, liable to Regulations of 
the Board of Trade for the protection of public safety and of telegraph works. The 
Regulations issued by the Board of Trade under this Section embody substantially 
the same provisions as those issued under Provisional Ordera for Securing the 
Safety of the Public, which are summarised later in Part II., Chap. ILI. D. (See also 
рр. 221 to 228.) They also require precautions to be observed for avoiding injurious 
affection to telegraph works by induction, and that plans of electric lines shall be 
furnished to the Postmaster-General, who may make conditions for the protection 
of his works, which conditions have the same force as the Regulations. 
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The power to issue Regulations under this Section does not extend to telegraph 
wires, nor to wires laid under Parliamentary powers, nor to conductors entirely 
enclosed within buildings, or used for supplying electricity from one part of premises 
to another in the same occupation. The Board of Trade appiy their Regulations 
to lines laid upon private property in any case where it is necessary to cross а high- 
way. The Act imposes а penalty not exceeding £20 for non-compliance, and а 
Court of Summary Jurisdiction may order removal of the offending work. 


The Public Health Acts Amendment Act, 1890, Part II., gave power to Urban 
Authorities to make Byelaws, subject to confirmation by the Board of Trade, for 
prevention or obstruction to the public from posts, wires, tubes, or any other 
apparatus stretched or placed above, over, along, or across any street for the purpose 
of any telegraph, telephone, lighting, railway signalling, or other purpose. The 
Board of Trade have approved a standard form for Byelaws under this Act which has 
been adopted by many Urban Authorities. The London County Council have 
obtained similar powers by the London Overhead Wires Act, 1891, under which they 
have issued their own By-laws with the sanction of the Board of Trade. The 
property of the Postmaster-General and the works of Undertakers under the 
Electric Lighting Acts are excluded. from the operation of both of these Acts, and 
are, therefore, not affected by any Byelaws* issued under them. Some other 
Corporations have obtained powers to prohibit or restrict the erection of wires 
crossing streets, e.g., Manchester, 1882, Southport, 1900, but a similar power 
asked for by Felixtowe in 1902 was refused on the opposition of an existing Company 
supplying electricity without statutory powers. 


Where a company has expended a large sum upon a scheme of supply without 
Parliamentary powers, but acting under agreement with the Local Authority, the 
Board of Trade will not favour an application for a Provisional Order by the Local 
Authority if it appears to be a breach of faith towards the company, even though 
the agreement is alleged to be ultra vires. 


CHAPTER II. 
PARLIAMENTARY POWERS. 


Three methods are provided by the Acts for obtaining Parliamentaryl powers 
to supply electricity within a defined area, viz., Special Act, Licence, and Provisional 
Order. (For the dates of taking the various steps required for obtaining statutory 
powers, see Table on pp. 239 to 240.) | 


Although (1882) $ 2 contemplates applications being made by “апу local 
authority, company or person," applications by individuals are not favoured by the 
Board of Trade, and will usually be granted only on terms of а company being 
formed to take over the undertaking. { 


4. Special Act. 

Up to the year 1898 this method remained practically a dead letter, having 
been applied only in one case, in the year 1889, under very special circumstances 
not likely to occur again. Parliamentary practice was opposed to the method, and 
Lord Morley's decision on the Bray Township Commissioners Bill in 1895 rendered 


* These Byelaws are printed in full on pages 221-228. | 

+ The Private Legislation Procedure (Scotland) Act, 1899, which provides for Parliamentary 
powers being obtained by means of Provisional Ordera to b» grauted by the Secretary for Scotland, 
expressly precludes him from granting “ Provisional Orders, authorising and regulating the supply 
of electricity for lighting or other purposes.” In the Falkirk and District Tramways Order, 1901, 
it was held that, notwithstanding this prohibition, a Clause might be inserted in the Order 
authorising the undertakers to make agreements for supply of electrical energy. The Provisional 
Order has to be confirmed by Parliament, where the Bill may be opposed, but there is only 
one hearing before а Joint Committee of both Houses. Costs of opposition before the Committee 
may be awarded by a vote of the majority and 2182 in some cases bafore the Scotch Commissionera, 

{ For instance, the Hendon Order, 1899, grauted to an unregistered company, and several ordera 
schedule to the Electric Lighting Confirmation Acts, Nos. 8 and 11, of 1991. Some of these also 
contain special powers of purchase by the Local Authority. 
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it futile to make any further attempt to obtain electric lighting powers by Bill.* 
The decision of Lord Cross’ Joint Committee of both Houses in 1898 has 
inaugurated a new practice in certain respects. Special Acts may now be obtained 
for granting compulsory powers of purchasing sites for generating stations, and if 
such stations be outside the undertakers’ area of supply, powers of laying mains in 
intervening streets are also granted, but usually subject to a prohibition against 
supplying current outside the area authorised by Provisional Order. Until an 
alteration has been made in the Electric Lighting Acts no effect can be given to the 
Committee’s recommendation that compulsory powers be granted by Provisional 
Order. In the meantime, special Acts are confined to the granting of compulsory 
powers of purchasing land, special powers to Local Authorities holding Provisional 
Orders, and such other provisions, as the Board of Trade have no power to insert in 
Provisional Orders. The following are special powers often asked for in Corpora- 
tion Bills to supplement existing powers obtained by Provisional Order :—To 
supply electrict fittings, &c., and for exemption thereof from distress. To make? 
bye-laws. To alter the statutory date for making up accounts. To allow 
discounts to consumers. To make special charges for a stand-by supply to 
consumers having private installations. To refuse supply to consumers whose pay 
ments are in arrear (not usually extended to arrears for hire of fittings, &o.) To 
enter into agreements** to supply energy to tramways, (usually e.g., Brighton Cor- 
poration Act, 1903, with the consent of other statutory undertakers within the area) 
and to supply in bulk outside the area authorised by their Provisional Order, with corres- 
ponding power to a receiving authority to take supply. In other respects the previous 
policy of Parliament is still maintained and prevents the passing of any Bill giving 
powers of supply, which could have been obtained by Provisional Order, unless under 
exceptional circumstances, such, for instance, as the case of a large scheme for con- 
veying current over long distances for supply in bulk. A combined scheme for 
lighting by веуега оса! Authorities is also a case for a special Act (see Chap. V., B., 
generally as to powers of Local Authorities). 


ELECTRIC POWER BILLS. 


In the session of 1900 several Bills were introduced for the supply of electric 
power in bulk over large areas. These were referred to Sir James Kitson's 
Committee, who settled a standard|| form of Clause applicable to all such under- 
takings, defining the limits within which powers of supply should be granted. The 
following form of this limiting Clause, taken from the Gloucestershire Electric 
Power Act, 1902,4 is the form now usually adopted :— 


* In 1900, Lord Morley again struck out electric lighting clauses from the Tottenham District 
Council Bill. Electric lighting clauses were also struck out of the Chard Corporation Bill, 1903, 
by EE Committee upon representation by the Board of Trade (Electrician, 24 July, 1903, 
P. : 

+ бее Chap. IL, А of Part II. 

$ See note to Chap. III, E of Part II. 

| This clause was not inserted in any of the four Acts passed in 1900 exactly in the form 
settled by the Committee, although The South Wales Electric Power Act comes very near to it, but 
the principles thereby laid down were embodied in each. The clauses in the County of Durham 
Electric Power Supply Act and the North Metropolitan Electric Power Supply Act are alike, but 
differ from those in the South Wales Electric Power Act or the Lancashire Electric Power Act. 
m ee соню Power Acts passed in 1901 and aince, the South Wales precedent has been usually 
о : 

Ч In the Cornwall Electric Power Act, 1902, the limitation Clause has been greatly relaxed. 
The first two sub-sections are omitted, and the exception in sub-section 5 is extended во as 
to read as follows :—'' Except for power to authorised undertakers, or to any railway, light 
railway, or tramway, or water company, or proprietor or trustee of any canal or navigation.” 
The Clause was passed upon representation that Cornwall presented special features entitling it to 
exceptional treatment. In the ВШ for the Shropshire and Worcestershire Electric Power Act, 1903, 
an attempt was unsuccessfully made to obtain а similar clause, but a similar exception in sub-section 
5 was allowed in this and some other Acta of the same year. The limitations of sub-sections д and 4 
are omitted from the Shannon Water and Power Act, 1901. 

** Acta often insert here “ with the consent of the Board of Trade." This is а mere matter 
of drafting and is unnecessary. The Board do not interfere in the agreement, being only concerned 
ty eve that the parties have statutory powers to give and take supply respectively. 
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47. The powers of the Company for the supply of energy under this Act shall 
be subject to the following restrictions, that is to вау :— 


(1) Energy shall be supplied by the Company only (a) to authorised* under- 
takers ; aud (b) to persons requiring a supply for power. 

(2) The Company shall not supply energy for lighting purposes except to- 
authorised undertakers, provided that the energy supplied to any person for power 
may be used by such person for lighting any premises on any part of which the 
power is utilised, (or any car, carriage or vehicle).1 

(3) The Company shall not supply energy (except to authorised undertakers) 
in any area which, at the date of ‚the passing of this Act, forms part of the area of 
supply of any authorised? distributors, without the consent of those distributora, 
which consent shall not be unreasonably withheld. 

(4) If any question arises as to whether the consent of any authorised 
distributors is unreasonably withneld, that question shall be determined by the 
Board of Trade, and the consent shall be deemed to be unreasonably withheld if the 
authorised distributors are not willing and in a position to give the requisite supply 
upon reasonable terms and within a reasonable time ; and in considering what are 
reasonable terms and what is а reasonable time, the Board of Trade shall, amongst 
other things, have regard to the terms upon which, and the time within which, the 
company are willing and able to give the supply. 

(9) Nothing in this Act shall prejudice any application which is now being 
made, or may hereafter be made by any local authority, company or person for a 
Provisional Order under the principal Acts for power to supply energy within 
the area of supply under this Act, and in any Provisional Order to be granted after 
the passing of this Act by the Board of Trade authorising any local authority, 
company or person to supply energy within the area of supply under this Act, 
provision may be made as to the taking over of any supply then given by the 
company for use exclusively within the area of supply defined in such order. 

The following are some of the other provisions now usually inserted 
in Electric Power Acts :— 


The company is bound to supply “authorised undertakers,” and to lay 
all necessary mains required for the purpose, upon receiving reasonable notice, 
and the parties entitled agreeing to pay, for at least seven years, an amount 
sufficient to pay 20 per cent. on the outlay (excluding expenditure on generating 
plant and any electric line already erected or laid). Other persons to whom 
the company may be authorised to give а supply may require it upon terms 
to be settled, in case of difference, by a Board of Trade Arbitrator. Failure 
to supply to authorised undertakers involves а penalty of 210 а day, not 
to exceed a total of £500, except in case of wilful default. No penalty is 
prescribed for failure in other cases. 

The Board of Trade may appoint electric inspectors and prescribe their fees. 

Compulsory powers to purchase specified lands are given, and powers to purchase 
other lands byt agreement. 

Disputes with Local Authorities as to routes are to be settled by the Board of 
Trade who may also interevene if the consent of a District Council to overhead || 
wires is unreasonably withheld. : 

Water pipes in connection with generating stations may be laid under the Water- 
works Clauses Act, 1847. 


*The expression “authorised distributor" means any local authority, company or person 
authorised by Act of Parliament or Provisional Order to supply electrical energy. “ authorised 
undertakers includes the above, and also any authority empowered by general or special Act to 
undertake, or contract for, the lighting of streets, bridges or public places. 

f t In many савез the words in brackets are omitted. Ав to limitations of the quantity used 
or lighting (sre Chap. IV., B, of Part П.) 

+ See Note to Part II., Chap. L, D. 

i| In Gloucestershire the County Council retain the power of deciding all questions as to 
overhead wires without any appeal to the Board of Trade. 
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Power can be obtained to purchase by agreement the undertakings ot Local 
Authorities authorised by Provisional Order within the Company’s area, with the 
sanction of the Board of Trade. 

Power is given to pay interest out of capital during construction not exceeding 
3 per cent. per annum, or for more than four years. 

Dividends are usually restricted to 8 per cent., occasionally 10 per cent. (e.g. The 
Cornwall Act, 1902), with а provision that this standard may be increased оп а 
sliding scale in the ratio of + per cent. (sometimes I per cent.) for every 11 per cent. 
by which the average price charged for energy falls below 234. per unit. 

The maximum charges are usually limited to 3d. per unit for any quantity up 
to the equivalent of 400 hours' supply at the maximum power demanded by the 
consumer, and 2d. per unit beyond this, but these limits are not universal. In 
some cases these prices are stated to include the cost of transforming to such 
pressure, and description of current as the customer may reasonably require. The 
North Western Electricity and Power Gas Act, 1903, provides a special sliding scale 
and an addition for transforming. No preference is to be shown where the circum- 
stances are similar, and differences are to be settled by arbitration. The Cornwall 
Act gives power to increase the charge to consumers, other than authorised 
undertakers. The maximum 18 subject to alteration every 10 years by the Board 
of Trade upon the application of three authorised undertakers or 20 other consumers, 
when the dividend scale can be correspondingly varied. 

Large portions of the Electric Lighting Acts are excluded from these schemes 
and in particular the clause giving the Local Authority power to purchase the 
undertaking compulsorily. 

In some cases (e.g., Scottish Central Electric Power Act, 1903, and North 
Western Electricity and Power Gas Act, 1903) the Company is precluded from 
opposing any application for Provisional Orders by a Local Authority except to 
obtain protection clauses, unless the Company has entered into a binding agreement 
with such Authority to supply the whole area affected. In many Tramway Acts 
powers are given to the undertakers to enter into agreements with any Local 
Authority, company, or person authorised to produce, supply, or use electric energy, 
for the supply of electric energy for any purpose to or by the latter. The West 
Cumberland Electric Tramways Act, 1901, is also an Electric Power Act. 


B. Licence. 


This method is of secondary importance. The Board of Trade announced as 
early as 1383 that, except in case of applications by Local Authorities, Licences 
would not be granted for large areas, such as the whole of a provincial town, or 
a London parish. "The subsequent tendency has been towards further curtailment. 
Only 33 Licences have been granted altogether, of which none now remain in 
foree. They are now granted only under exceptional circumstances. In two 
cases expiring Licences which had not been acted upon, were renewed Тог two 
and three years respectively, to allow the Undertakers to proceed with their under- 
takings and apply for Provisional Orders. 


The following provisions apply to Licences :— 


The Term cannot exceed seven years, although it may be renewed upon the same 
conditions as are applicable to an original grant. 

The Consent of the Local Authority must be obtained, and if this consent is 
withheld, a Licence cannot be even applied for. 

A Licence cannot be granted until Three Months after notice has been advertised. 

The proceedings are regulated by (1882) $3, aud the Board of Trade Rules. 
They are similar to those stated under the head of Provisional Order, except that 
no fixed dates are involved, and objections must be lodged within two months of 
the first advertisement. 

The compulsory powers of purchase by Local Authorities do not apply to under- 
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takings authorised by Licence. In other respects Licences contain substantially the 
same clauses as Provisional Orders. 


The Advantages of Proceeding by Licence are, that it can be more expe- 
ditiously obtained, and is not hampered by any requirements as to notices being 
given before fixed days in the year. И does not require confirmation by Parliament. 
This, however, entails the disadvantage that certain provisions, which may be 
valid in a Provisional Order, would be ultra vires in a Licence; notably those for 
enforcing payment of penalties, for which the Acts do not provide any machinery. 
Also, since the Electric Lighting Clauses Act, 1899, only appiies to Provisional Orders, 
a Licence cannot incorporate its provisions otherwise than by setting them out 


in extenso. 
C. Provisional Order. 


This is the most usual method of proceeding. The grant is made by the 
Board of Trade, but must be confirmed by Parliament, where the Confirmation 
Bill may be opposed,* as well as before the Board of Trade. 

The proceedings are regulated by (1882) 3 4, and the Board of Trade Rules. 

Notice must be served on every Local Authority within the proposed area of 
supply on or before July 156 in the year in which the application is to be made, 
and Rule 7 states that the Order will be granted only to the party by whom this 
Statutory Noticet was given. Rule 5 also requires notice to be given to all other 
undertakers within the area before November Ist. 

Advertisements, as required by Rule 13, must be published in the months of 
October or November following, and copies of the advertisement and a Map of the 
proposed area deposited at the Board of Trade, and at the offices of every Clerk 
of the Peace? and Local Authority within the area, on or before November 30th. 
(Rules 10 and 17.) | 

Ко, 39 of the Standing Ordera of both Houses of Parliament should also be 
referred to, as to duplicates of Maps, &c., to be deposited at the office of the Clerk 
of the Parliaments and Private Bill Office on or before November 30th. 

The Memorial applying for the Order, and documents mentioned in Rules 
8, 9 and 11 as required to accompany it (including а fee of £50), must be lodged 
at the Board of Trade on or before December 218. 

The applicants must be prepared to prove compliance with the Acts and Rules 
by January 15th following, and proofs must be completed by February 22nd. 

The confirmation Bill may be passed at any time before the end of the current 
Session of Parliament. 

The Order Dates from the day when the confirming Act is passed. 

The other preliminaries which are common to Licences and Provisional Orders 
are described under the head of Procedure. 

The Consent of the Loeal Authority is rendered necessary to the grant by 
(1888)8 1, but the Board of Trade have power to dispense with this consent|| on 


* [n 1899, а remarkable case occurred in which an Order granted by the Board of Trade to 
the Maerdv Electric Light Company was thrown out in Parliament on the opposition of а local 
ав company. 

+ Notice given by an agent on behalf of a Company about to be formed is insufficient, and 
several ordera have been refused by the Board of Trade on this ground. 

+ In Scotland the office of every principal Sheriff Clerk. 

|| The Special Report of the Board of Trade on the Guildford Electric Lighting Order, 1894. 
is important, as showing the kind of opposition by а Local Authority which the Board will deem 
unreasonable and override accordingly. The Local Authority in this case sought to impose a 
condition that their statutory power of purchase should arise at а much earlier period than 42 years 
The undertakers offered to accept а reduction to 55 years, and the Board of Trade granted the 
order ou these terms, in spite of the opposition of the Local Authority. In the Gateshead Order, 
1899, the Corporation attached to its consent various conditions, which, although agreed to by the 
Company, the Board of Trade considered inexpedient, and granted the Order after striking out 
the clauses required by the Corporation, and dispensing with its consent. The clauses were, 
however, afterwards restored by the Committee on the Confirmation Bill (see The Electrician, 
June 30, 1899, p. 549). Nearly the same events were repeated in the case of the Freshwater and 
Totland (I. W.) Electricity Supply Company's Order in 1900. (See Zhe Electrician, June 29, 1900, 
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sufficient grounds to be stated in a special report to Parliament. Proof of such 
consent, ог a request to dispense with it, giving reasons, must be lodged within 
the time above limited for proving compliance. (Rule 2.) The recommendation of 
Lord Cross's Committee of 1898 “that the provisions of the Act of 1888, which 
require the consent of the Local Authority as a condition precedent to the grantiug 
of а Provisional Order, should be amended," does not appear hitherto to have 
materially influenced the Board of Trade towards a wider exercise of their dispensing 
power. 

The formalities for proving the Consent of the Loeal Authority to an 
application for а Licence, or the grant of a Provisional Order, are prescribed by 
Rule 4. Copies of any agreement with the Local Authority must be deposited 
with the Board of Trade at the time of proving consent (Rule 3). 

The procedure where undertakers desire the consent of the Board of Trade, 
under (1882) 8 13, to enable them to break up any street not repairable by a Local 
Authority, or any railway or tramway, is prescribed by Rule 12. 

The manner of serving notices is prescribed by Rule 7. 

Objeetions to the grant, aud copies of any clauses or amendments desired, must 
be delivered to the Board of Trade and to the agents of the undertakers before 
January 15th (Rule 14). This rule contemplates clauses or amendments being asked 
for by any Local or other public authority, company, or person, and therefore 
opens а very wide field for objections.* 

The Board of Trade will hold a local inquiry, if they consider it expedient, in 
cases where objectors are locally interested. 

The Board of Trade as a rule refuse to include non-contiguous areas in one Order. 

The liability to Compulsory Purchase of the undertaking, by the Local 
Authority,t at the end of 42 1 years, is one of the incidents of а Provisional Order. 
The terms of purchase, unless varied by agreement between the parties with the 
consent of the Board of Trade under (1888) $3, are laid down by (1888) $ 2 
(see page 12). 

Clause 78 of the Clauses Act provides that mortgages shall not be a charge on 
the undertaking in the event of sale, but shall comprise the purchase-money, and 
every mortgage shall be endorsed with a notice to that effect. 

Subject to the above right of purchase by the Local Authority, а Provisional 
Order, unlike a Licence, may be “ for such period, whether limited or unlimited, as the 
Board of Trade may think proper." (1882, 8 4.) No limits have been imposed hitherto. 

Printed Copies of the Provisional Order must be deposited for public inspection 
at the office of every Clerk of the Peace and Local Authority within the area 
of supply, and the undertakers must supply copies to all persons applying, at 18. 
each (Rule 15). 

The Board of Trade Rules are printed in full on pages 221 to 228. 
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Orders iu 1903. 

* A large number of ratepayers objecting to an application by their Local Authority have on 
more than one occasion successfully opposed it,not only before but since the decision of the 
Committee on the Bill for confirming the Newington Electric Lighting: Order, 1897, that 
ratepayers had no locus standi to oppose the Bill promoted by their Vestry. In particular it is 
open to ratepayers to call the attention of the Board of Trade to апу radical objection to the 
scheme, financial or otherwise, which otherwise might have escaped notice. The same thing has 
occurred before the Light Railway Commissioners — Crewe case, 1901. 

t It ia apparently disputed whether a Local Authority could exercise this power in respect of a 
station supplying current to the district of another Local Authority as well as to its own district. 
See proceedings before Commons Committee on Metropolitan Electric Supply Company's Bill 
(The Electrician, July 29, 1898, p. 467). 

+ Shorter periods have been accepted by undertakers in many cases, but usually on terms of 
some addition being made to the statutory price. In the County of London the term runs from 
August 26, 1889, under all Orders hitherto granted. The recommendation of Lord Cross's Com- 
mittee in 1898, that the full period of 42 years should be restored in future orders has not yet 
resulted in any change in this respect. The City of London Orders contain a special clause. 

{ In Scotland, principal Sheriff Clerk. 
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PART II. 


POSITION OF UNDERTAKERS AND RIGHTS OF THE PUBLIC AFTER 
PARLIAMENTARY POWERS HAVE DEEN GRANTED. 


Introductory. 

It is provided by (1882) $ 3 (sub-section 8), that а Licence may make certain 
regulations, and Section 4 states that а Provisional Order shall be subject to like 
provisions. "The same provisions are, however, also authorised by Section 6, which 
is much more comprehensive (see page 1773). 

It is by virtue of these sections that the terms laid down in the Model Order 
are imposed by the Board of Trade, which will now be considered, together with other 
sections of the Acts under the following titles :— : 

Chap. 1. General obligations of undertakers aud miscellaneous provisions. 

„ II. Rights of undertakers. 

» ШЇ. Regulations as to laying down mains, &c., and testing same. 

» ТУ. Rights of the public to obtain supply, and their obligations in соп. 
nection therewith. 

» У. Position of Local Authorities, County Councils, and the Postmaster. 
General. 


CHAPTER I. 
GENERAL OBLIGATIONS OF UNDERTAKERS AND MISCELLANEOUS PROVISIONS. 


A.—Accounts, Maps, and other Documents to be kept, published, or deposited by 
Undertakers. 

Printed Copies of all Regulations affecting the undertaking issued by the 
Board of Trade must be served on the Local Authority, and copies supplied to all 
persons applying, at a charge of 6d. each, under penalty of £5, and a similar 
daily penalty * (Clause 70). 

Annual Accounts must be published in such form (see pp. 229 to 238) and 
manner as the Board of Trade may approve, by March 25th in each year, made up 
to the previous December 31st, and copies be supplied to all applicants at 18. each. 
Penalty for default, 40s. a day (1882) 5 9. These accounts are to be audited by an 
auditor appointed by the Board of Tradet (Clause 6). This Clause as to audit is 
not applicable to undertakings by Local Authorities whose mode of audit is 
prescribed by various Acts mentioned in the Schedule to the Act of 1882.: 
Although the Orders subsequent to 1891 omit the requirement inserted in earlier 
Orders, as to separate capital accounts being kept in respect of each Order, this is 
still rendered obligatory by the requirements of the Board of Trade under (1882) $ 9. 

Maps (1) of the area of supply in form required by Rule 16 must be deposited 
at the Board of Trade within one month from the date of the grant, (2) of the area 
Showing the exact position of all underground works in manner required by Clause 
60, must be kept at the undertakers’ principal office, and corrected once a year, 
Secticns must also be made, if required by the Doard of Trade or Postmaster. 
General, and copies supplied on such scale as the Board of "Trade prescribe, 
АП applicants may inspect, on payment of 18., and have copies at 5s. each. Penalty. 
.for undertakers' default £10, aud £2 daily penalty. 


* This expression is defined in Clause 1 to mean a penalty for each day on which an offence is 
continued after conviction thereof. 

t The Orders previous to 1892 for the Provinces direct the auditor to be appoin*ed by the 
County Council, those for Scotland by the Sheriff. 

t Provided that the accounts of Local Authorities are made out in the form which the Board 
of Trade approve, the requirement as to making them up to 513 December is not enforced, owing 
to the inconvenience which would be caused to such Municipalities as, under other Acts, have to 
make up their general accounts to different dates. А copy of the accounts sent to Ше Board of 
Trade at the same time as they are sent to the Local Government Board is treated as sufficient 
publication under (1882) $ 9. Many Local Authorities т and subsequently to 1899 have obtained 
powers by their private Acts to alter the date of their accounts, 
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Forms of Requisition to lay mains referred to in Chapter 4, A, must be kept 
and supplied gratis. 

B.—Security to be Given. 

Undertakers (if not a Local Authority) must within six months,* and 
before exercising any powers, satisfy the Board of Trade that they are in a position 
fully and effectually to discharge their obligations, and must make a cash deposit 
or give security.t For failure in this respect the Board of Trade may revoke 
the Order as to the whole or part of the area. The security will be released in 
equal moieties, on the certificate of the Board of Trade Inspector that an equivalent 
has been expeuded by the undertakers, or that distributing mains have been laid 
in all the scheduled streets, or otherwise as the Board may approve (Clause 5). 

In case of the undertakers’ powers being revoked, claims for compensation in 
respect of damage consequent upon works or other exercise of their powers, or for 
thecost of removal of their works, are to be a first charge on the money deposited 
or secured, which is to be applied fateably in satisfaction of such claims, as may be 
determined by а Board of Trade arbitrator (Clause 67e). | 


C.—Amalgamation. 

Undertakers are forbidden, under penalty of revocation, to purchase or acquire 
the undertaking of, or associate themselves with, any other company or person 
supplying electrical energy under any Licence, Provisional Order, or Special Act 
without the sanction of Parliament (Clause 3). 


D. Liability for Nuisance, Injury, е. 

Previously to 1898 no statutory powers could be obtained by undertakers 
exempting them to the extent of Railway Companies from injunction or indictment 
for nuisance.t In that year, however, Lord Cross’ committee recommended that 
powers of purchasing lands compulsorily, required for generating stations, should 
be granted to undertakers ; and that in respect of sites so purchased they should be 
erempted from liability for nuisance in so far as their operations are carried out 
reasonably and without negligence. Until, however, an alteration has been made 
in the Electric Lighting Acts such powers cannot be obtained by Provisional 
Order, but only by Special Áct. | 

The existing state of the law is emphasised, but not altered in any way by 
Clauses 77 and 81, the one providing that * The undertakers shall be answerable 
for all accidents, damages, and injuries happening through the act or default of the 
undertakers or of any person in their employment by reason or in consequence of 


* When anything has to be done within а fixed period, unless otherwise stated, the period is 
understood to date from the commencement of the Order, which is always defined by the Order 
to be the day on which the Act of Confirmation is passed. | 

+ Where two or more Local Authorities’ districts are involved, the deposit or security may be 
required to be in respect of such districts severally ; and, in such case, will be released separately. 
The Board generally require £1,000 in respect of each district for the Metropolis, and sums ranging 
from £500 to £200 elsewhere. Local Authorities may, however, stipulate for larger sums, as in the 
case Seen parish of Paddington, where the undertakers in 1890 were required to give security for 
$ This is forcibly illustrated by a decision of the Court of Appeal in the case of Shelfer v. 
The City of London Electric Lighting Company, Limited. (Г. Е., 1895, I. Ch. p. 287 and The Elec- 
trieian December 21, 1894, p. 225. Неге an attempt was unsuccessfully made to set up statutory 
powers as an answer to an action fo” nuisance from noise and vibration caused by the Company’s 
central station, and an injunction was granted restraining the Company from continuing the 
nuisance (хес aleo Knight v. Isle of Wight Electric Light and Power Company, The Electrician, 
January 22, 1904, р. 541). Different considerations apply to Railways, Tramways (sec National Tele- 
phone Co. ». Baker L.R., 1893, II. Ch. p. 186 and The Electrician, February 10, 1893, p. 428, and Ash v. 
Great Northern, Piccadilly, and Brompton Railway Co., July 24, 1905, p. 594) ; also to electric power 
companies and others who have obtained power by special Act to use particular land described in 
the Act for the purpose indicated, usually in connection with power to purchase such land com.: 
palsorily. Operations on such lands carried out in accordance with the Act and without negligence 
are protected from liability for nuisance. But where powers are given to purchase additional land 
by agreement, a proviso is added declaratory of the law that the exemption from liability for 
nuisance does not apply to auch additional lands. Sometimes special powers are granted to erect 
3 tation on specified land or compulsory powers of purchase are given with а proviso that the 
urlertakera are not to be exonerated from liability for nuisauce—e. )., Devonport Corporation 
1900 and West Ham Corporation Act, 1900 (see also Note to Chap. III, E.). 
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any of the undertakers' works, and shall save harmless all authorities, bodies, and 
persons by whom any street is repairable, and all other authorities, their officers 
and servants, from all damages and costs in respect of such accidents, damages, and 
injuries ;" and the other, that * Nothing in the Order shall exonerate the undertakers 
from any indictment, action, or other proceedings for nuisance in the event of any 
nuisance being caused by them." 

The first of these clauses might appear to extend the liability of undertakers to 
accidents where they have been guilty of no negligence or default. This, however, 
has been held not to be the case in the interpretation of similar words under the 
Tramways Act, 1870, section 75 (see Brocklehurst v. Manchester, &c., Tramways 
Company, 17 Q.B.D., 118). 

Ав to the facts sufficient to obtain a conviction for nuisance from smoke, see 
South London Electric Lighting Corporation v. Perrin, 1901, 2 K.B., 186. А com- 
pany was fined, notwithstanding precautions taken to avoid nuisance (Electrician, 
July 19, 1903, p. 511), 

Ав to liability under the Factory Acts, see Chap. IJI. Е. 

As to claims by electric lighting undertakers against gas companies for injury 
by explosion, see Note to Chap. III. E. 


E. Future Grants and Acts of Parliament. 

No monopoly is granted to undertekers, and (1888) 3 1 expressly declares that 
a grant by Licence or Provisional Order shall not restrict о пене o grants for the 
same area. The Board of Trade do not, however, hastily favour competition, and 
decided in 1890 to refuse Orders in respect of those portions of the Metropolis 
which were dealt with by the Orders of 1389, on the ground that it was not desir- 
able to interfere with the arrangements then made until further experience had 
been gained.* The Board still adhere to the policy recommended by Major 
Marindin's Report in 1839, which in effect is, to sanction in the same Metropolitan 
area only two undertakings, preferably using different systems. The Board 
further appear not to favour the establishment of а competing scheme by а Local 
Authority, where an existiug company is adequately carrying out its powers in 
the same district. An opportunity was given to Parliament in 1898 to express an 
opinion on this question by grants of Provisional Orders being made to the Vestries 
of Bermondsey and Marylebone (see The Electrician, June 17, 1898, p. 259). 
The Dill confirming these Orders was opposed by the two companies respectively 
holding statutory powers within these districts, and resulted in the Bermondsey 
Order being confirmed and the Marylebone rejected. The policy of Parliament 
appears to coincide with what is said above as to the views of the Board of Trade. 
(see The Electrician, July 15 and 22, 1898). The same consideration applied to 
the unsuccessful opposition to the Bill confirming the Mile-end the Limehouse and 
the St. George’s-in-the-East Orders of 1900 (see The Electrician, July 20, 1900, 
p. 489). In 1902 the Board of Trade refused to grant Orders to the Corporations 
of Bermoudsey and Southwark (and again in 1903 to the former) for areas in which 
two companies were already authorised to supply electricity. The Order for another 
area granted to Bermondsey Corporation empowered the London Electric Supply 
Company to purchase the portion in the parish of Rotherhithe. In 1902 the Board 
granted a Provisional Order to a company at Chiswick which had acquired a previous 
Order from the Local Authority, and rejected a competing application by the Local 
Authority. 

It is also declared by Clause 82 that undertakers are not exempted from the 
provisions nor deprived of the benefit of any future general Act. 


F.— Revocation. 


The power to revoke a Licence, Provisional Order, or Special Act is given to 

the Board of Trade by (1882) § 6 (7) (quoted above), in the events therein mentioned. 

* The grant in 1891 of an Order to the new Cadogan and Belgrave Electric Supply Company 
made 


for a part of the parish of Chelsea, in which two other Companies already held Orders, was 
under circumstances treated by the Board as exceptional. 
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The Clauses Act prescribes eight* occasions for the exercise of this power, 
namely, if the undertakers— 

(1) Purchase or acquire or associate themselves with ‘another undertaking 
without the authority of Parliament (Clause 3). 

(3) Supply or lay down works outside their own area without like authority 
Clause 4). 

(3) Fail to find security or make deposits as required by Clause 5. 

(4) Fail to lay compulsory mains (Clause 23). 

(5) Fail to execute works or supply energy as required, and are, owing to 
insolvency, unable fully and efficiently to discharge the duties imposed on them 
(Clause 63). Or in the case of a Local Authority make default without reference to 
insolvency (Clause 65). 

(6) Fail to comply with an order of the Board of Trade to discontinue or abate 
an irregularity or defect (Clause 69). 

(7) Satisfy the Board of Trade that they are unable to carry on the under 
taking with profit, and that it ought to be abandoned. In this case the under- 
takers must themselves apply for revocation (Clause 64). 

(8) In addition to the above, the Board of Trade may revoke on such terms as 
they may think just, at any time, with consent of the undertakers and Local 
Authority (Clause 66). 

In all these cases, except the 1st, 2nd, 6th, and last, the revocation may be partial 
if the undertakers so desire, and as regards the 7th case, if the Local Authority also 
consent. In the 4th case it is also provided that after hearing representations 
from the Local Authority, the Board may sufter the Order to remain in force, subject 
to such conditions as they may impose, and which are thereupon to become of like 
force as though they had been contained in the original Order. 

On revocation of an Order, the following provisions take effect (Clause 67). 

Within one month after service of notice of revocation, the Local Authority 
may require the undertakers to sell so much of their undertaking as is comprised 
in the revoked area, upon the terms of the compulsory purchase section (1888) § 2. 
Upon such sale being effected and transfer directed by the Board of Trade, the 
undertaking, or the part thereof purchased, vests in the purchasers, freed of all 
debts, mortgages, or similar obligations, and the Order is to remain in force in favour of 
the purchasers. Mortgages would be a charge on the purchase-money under Clause 78. 

If no purchase is effected, the Local Authority or owners of streets in which 
works of the undertakers have been placed may, with reasonable care, remove such 
works, and the undertakers must pay the costs of removal and of reinstating 
the streets, the amount to be settled by arbitration. After a month’s default 
m payment, such works may be sold, and the proceeds, after defraying expenses, 
paid to the undertakers. 


G.—Approvals, Extensions of Time, Consents and Orders of the Board of Trade. 


The form of these, their incidents, and the advertisements required are pre- 
«ribed by Clauses 72, 73 and 74. Notice of an application for extension of time by 
undertakers must be given to the Local Authority, who are to have an opportunity 
of making objections thereto (Clause 75). | 


H.— Notices, dx. 
The form of these and manner of service are prescribed by Clauses 6l and 62, 
Sundays, Christmas Day, Good Friday, Bank Holidays, and days of public thanks- 
giving, &c., do not count in computations of time. 


* When the Local Authority are the undertakers, Nos. 5 and 7 do not apply, In the Order 
granted to Local Authorities before the passing of the Clauses Act, it was the practice to omit 
Am 1 and Z, though curiously the latter was retained in the London Form. The reason for the omission 
was not with a view to permitting the things here forbidden to а company, but because, owing to 
the supervision of the Local Government Board over the expenditure of Local Authorities, they 
were deemed impracticable, and express probibition therefore unnecessary. The distinction has 
not been retained in the Clauses Act, because express exemption would have been liable to mis- 
construetinr. 

к-р 15» 
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I. Arbitration. 

Unless in any case it is otherwise expressly provided, all matters directed under 
the general Acts, or апу Licence, Order, or Special Act, to be determined by 
arbitration, are to be determined by an engineer or other fit person nominated on 
the application of either party by the Board of Trade, under the Board of Trade 
Arbitrations, &c., Act, 1874 (1882, § 28). 


J.—Recovery of Penalties. 

Where not otherwise provided for, penalties, recoverable under Provisional 
Orders or Regulations made thereunder or under the Acts, may be recovered 
before a Court of Summary Jurisdiction. They may if the Court so direct be paid 
to the prosecutor (Clause 76). 

The obligations of undertakers as to Compulsory Supply are dealt with in 
Chapter IV. 

CHAPTER II. 


RIGHTS OF UNDERTAKERS. 


The general enabling provisions of the Electric Lighting Acts are contained in 
(1882) $ 10, which is as follows :—** The undertakers may, subject to and in accord- 
ance with the provisions and restrictions of this Act, and of any rules made by the 
Board of Trade in pursuance of this Act, and of any Licence, Order, or Special Act 
authorising or affecting their undertaking, and for the purpose of supplying elec- 
tricity, acquire such lands by agreement, construct such works, acquire such licences 
for the use of any patented or protected processes, inventions, machinery, apparatus, 
methods, materials, or other things, enter into such contracts, and generally do all 
such acts and things as may be necessary and incidental to such supply.” 


A.—Powers of Acquiring Land and Accessories of Flectric Lighting. 

The power of acquiring land under Provisional Orders is by agreement only 
the compulsory provisions of the Lands Clauses Acts being expressly excluded 
by (1882) $12, but since the report of Lord Cross’ Committee in 1898 сотри:вогу 
powers may be obtained by Special Act. Special powers are given to Local 
Authorities who are undertakers, by Clause 8, restricted to five acres, subject to 
approval of the Local Government Board as regards using lands previously acquired 
for other purposes. 

The power of a company to acquire and deal in accessories to the use of 
electricity, such as motors, lamps, and fittings, depends of course upon its 
memorandum of association or other instrument of incorporation. The correspond- 
ing power of a Local Authority has been the subject of some controversy, and 
depends upon the construction of (1882), $ 10, which authorises undertakers “ for 
the purpose of supplying electricity to acquire (inter alia) . . . any machinery, 
apparatus . materials, or other things . . +. and generally do all such 
acts and things as may be necessary and incidental to such supply." In the 
absence of express parliamentary sanction the Local Government Board refuse to 
sanction loans to Local Authorities for the purchase of accessories, on the ground 
that the latter have no power to acquire these under the Act. The Board of Trade 
hold that whatever may be the true construction of the section they have no power 
to insert in Provisional Orders anything which might be held to extend the scope of 
the Act in this respect. In and since 1899 various private Acts of Municipal 
Corporations have been passed giving powers to acquire and deal in such things, but 
expressly forbidding the manufacture thereof by the Corporation. A full precedent 
for a clause giving such powers, including* free wiring, is contained in the Bristol 


* Until the latter part of 1900 the Local Government Board drew a distinction between the 
power to purchase ассеввогіез and the power to wire the premises of customers, and in а few cases 
sanctioned loans to enable local authorities to carry out free wiring. They have since ceased to 
maintain such distinction, and no such loans are sanctioned without special powers being granted 
by Parliament. In the Brighton Corporation Bill, 1901, the House of Commons Committee passed 
clauses authorising the purchase, sclling and letting of motors, cooking, heating and other 
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Corporation Act, 1902, $ 36. The law was dscussed in the case of Attorney - 
General с. Corporation of Barnstaple. Zhe Electrician, May 3, 1903, p. 131. 
The locus standi of a gas company to oppose a free wiring clause in the Willesden 
Urban District Council Bill, 1903, was refused (The Electrician July 10, 1903, 
р. 505). | 
B.— Power to Supply Electricity. 

This power, which (1882) §3 and §4 enacts may be given by Licence or Pro- 
visional Order, is granted by Clause 10 of the Clauses Act, within the area defined 
by a schedule. The purposes to which it may be applied are exceedingly wide, 
inclading “ апу purposes whatever to which electricity may, for the time being, be 
applicable . . . except the transmission of any telegram." (1882) $ 3 (sub sec. 
3 and 4). 

The fact that Provisional Orders granted to Local Authorities outside London do 
not, like Companies’ Ordera, contain express prohibition against erecting or laying down 

any lines or works outside their area without the authority of Parliament or a licence, 
must not be taken to imply that such Local Authorities may do зо. Since the report 
of Lord Cross's Committee in 1898, powers can be obtained by special Act for 
erecting a generating station outside the area, for supply within the area. Corpora- 
tions holding Provisional Orders often obtain powers by subsequent Act to supply 
outside their area, in bulk. See Chapter V В and Part I. Chapter II. A. 


C.— Protection of Undertakers Property from Injury or Seizure. 

Maliciously cutting or injuring any electric line or work with intent to cut off 
supply is made felony by (1882) $ 22, and punishable with five years’ penal servitude 
or two years’ imprisonment.t Maliciously or fraudulently abstracting, or causing to 
be wasted or diverted, consuming, or using electricity is declared by (1882) § 23 to 
be larceny, and punishable accordingly. Fraudulently injuring a meter, or where 
supply is not charged by meter, using any lamp either larger or for a longer time 
than contracted for, or supplying any other person with any part of the electricity 
supplied by undertakers, involves, under § 18 of the Gas Works Clauses Act, 1847, 
з forfeit to the undertakers of £5, and 40s. daily penalty. Damaging any line, 
post, lamp, or other work of the undertakers, or wilfully extinguishing publio 
lamps or wasting electricity, involves a forfeit to the undertakers of £5, in addition to 
the amount of damage, under $ 19 of the same Act. And under $ 20 anyone carelessly 
or accidentally breaking, throwing down, or damaging any such line, pillar, or lamp 
must pay damages not exceeding £5. 

In addition to the above penalty and damages, undertakers are empowered, 
under § 38 of the Gas Works Clauses Act, 1871, in the case of anyone wilfully or 
fraudulently, ог by culpable negligence, injuring any line, meter, or fittings of the 
undertakers, or tampering with a meter, f or fraudulently abstracting or consuming 
or using electricity, to cut off the supply until the default is made good. The 
existence of artificial means of committing any of the above offences is also made 
W.B) of fraudulent intent. (As to improper use by consumers, see also Chapter 

. B. 

Undertakers’ property is protected from distress, execution, or bankruptcy 
proceedings against any person in whose possession it may be by (1882) 5 22. 
Special Aots authorising Corporations to deal in fittings, motors, Ee, not anthorised 
ring Electric Lighting Acts, usnally add a provision protecting these accessories 

seizure. 


similar apparatus, but struck out the power asked for to wire houses. On the other hand, some 

Corporations in the same session obtained powers wide enough in terms to include wiring, e.g., 

Wigan and Lowestoft, as was also done in various Acts obtained by Local Authorities in 1899 and 

косе. Sometimes restrictions are imposed which oblige the Corporation to employ contractors to 

do the work, e.g., Willesden District Council Act, 1903. As to Free Wiring see also Chapter IV., D. 
+ A discharged servant was sentenced to nine months imprisonment, who out of revenge opened 

the field circuit of a tramway station generator at Cardiff (The Electrician, Jan., 1901, pp. 462 & 501.) 
$ See also Chapter IV., H. | 
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D. Poꝛoers for Securing and Recovering Payments for Supply. Right of Entry on 
Consumer's Premises. (See Chapter IV., G and I.) 


E.—Power to Break up Streets. 


This is not expressly given by the Acts, but is imported from the Gas Works 
Clauses Act, 1847, which is incorporated by (1882) § 12. 

Undertakers are forbidden by (1882) $13 to break up private streets, rail- 
ways, or tramways, without the consent of the Board of Trade. Clause 12 of the 
Clauses Act gives this power as regards streets, &c., specified in the schedule to the 
Provisional Order, which may be afterwards added to by the Board of Trade. 


Street boxes are authorised by Clause 13 to be placed in any street which, 
except so far as the Board of Trade shall otherwise direct, are to be for the sole use 
and under the sole control of the undertakers. No such box is to be placed above 
ground without the consent of the Local Authority, body, or person by whom the 
street is repairable. The covers must be constructed and maintained so as not to 
be а source of danger, and must not be removed, except at stated hours prescribed 
by the Local Authority, under a penalty of £5, and а like daily penalty, unless in 
case of emergency. (See also No. 34 of Board of Trade Safety Regulations, 
page 224.) 

The regulations and restrictions under which these powers may be exercised 
are stated in the following chapter. 


CHAPTER III. 
REOULATIONS as то LATIN Down Musst ФС. AND TESTING SAME. 


The sections of the Gas Works Clauses Act, 1847, which apply to this subject 
are Nos. 6 to 12. Some of these are practically superseded by the more elaborate 
provisions of the Electric Lighting (Clauses) Act, 1899, on the same subject, but 
Sections 10 and 11 should be noticed, which compel undertakers, under penalty 
of £5 a day for default, to reinstate ground broken up, convey away all rubbish, 
fence the works while in operation, and light them at night, also to keep the road 
or pavement in repair for three months after breaking up, and for 12 months as 
regards subsidence.  Penalties for want of due diligence or care in such matters 
are also recoverable under Section 160 of the Public Health Act, 1875, incorpora- 
ting Sections 81 to 83 of the Towns Improvement Clauses Act, 1847. 

(1882) $17 also provides that the undertakers in exercising their powers are 
to cause as little detriment and inconvenience as possible, and make compensation 
for damage done, to be settled by arbitration. 


A.—Requirements before breaking up Streets, dc. 


Except in the case of repairs, renewals, or amendments of existing works, 
undertakers must, before proceeding, give a month's notice to the body or person 
liable to repair the street or bridge, or the owner of the railway, tramway, or canal 
to be disturbed, also to the Postmaster-General. The notice must describe the 
proposed works with a plan.? The undertakers may execute the works, if no 


* It has been held that under this clause the Board of Trade have power to authorise the 
construction of transformer chambers under streets. (Wandsworth District Board of Works v, 
County of London and Brush Electric Lighting Company, Limited. See The Electrician, August 9. 
1895. In the case of Crow v. The Whitechapel Board of Works а police magistrate fined the 
defendants for constructing inspection chambers without notice to the District Surveyor under 
the London Building Act, and his decision was upheld on appeal (See also Charing Cross and 
Strand Electricity Supply Corporation v. Woodthorpe (Electrician, June 5, 1903, р. 503). 

+ The provisions of the Electric Lighting ' Clauses) Act under the head of Works are very 
long and elaborate. No more than а very brief summary can be given here. The incorporated 
sections of the Gas Works Clauses Acts are printed as an appendix to the above Act. | 

+ A Company was fined for laying more mains than had been sanctioned by the Local Authority 
and doing the work in a manner not in accordance with the plan approved. (Marylebone Borough 
Council v. Metropolitan Electric Supply Co., 1901, 65 J.P., 172). See also a [case at Bow Street 
wre work bad been done without notice, and alleged emergency not admitted (Electrician, 15th 
March, 1905, p. 872°. 
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objection is served upon them for three* weeks after notice; but in case of 
objections by the Local Authority or Postmaster-General, or in London by the 
County Council, the work may only be done on conditions approved by the Board 
of Trade, or in case of objections by other parties, on terms to be settled by 
arbitration. All works must be done to the reasonable satisfaction of such owners, 
who may be present during their execution (Clauses 14 and 15). The repairing 
authority or owners may (Clause 16) give notice that they will execute the required 
works forand at the expense of the undertakers, and may (unless the undertakers 
are the Local Authority) require security for the cost, in which case the undertakers 
must not do the works, unless the party so giving notice neglects to do so for 
24 hours after a time specified by a further requisition to be served by the 
undertakers not more than four or less than twof days before the time so specified. 
Breach of any of these regulations involves a penalty on the undertakers of £10, 
and £5 daily penalty; but they will be excused if the case is one of emergency, 
and they have complied with the requirements so far as was reasonable under the 
circumstances. As to subways in London, see the end of Chapter V., A. 


B.—Mutual Facilities to Undertakers and the Owners of other Pipes, Pires, cke. 

These are granted by (1882) 5 15, “Subject to the provisions of this Act, and 
the Licence, Order, or Special Act, and to any Byelaws made under this Act.” 

Special regulations are accordingly laid down in the Model Order to be observed 
by undertakers and the owners of pipes, wires, &c., under any street, as regards 
interference with each other’s works. Clause 17 makes similar provisions to those 
described under (A), with respect to notices to be given to the parties whose property 
is to be interfered with, the right of the latter to do the work themselves, arbitration, 
and penalties for breach. The sewers of the Local Authority are excluded from 
the scope of this clause. 

These mutual rights are extended by Clause 18 to the case of undertakers 
requiring to dig, for laying new works (other than service lines) near to any sewer, 
drain, water-course defence or work under the jurisdiction of the Local Authority, 
ог апу pipe or line of any gas, water, or electric supply company, or vice versá. 
Three даув | notice must be given to the parties affected, who may superintend the 
work and make requirements for protection of their property (and in London, do 
the work themselves, unless undertaken by the Street Authority). Compensation 
must be paid for any loss or damage entailed. 

Works must be supported in case of being undermined, and lines sufficiently 
insulated wherever liable to touch the pipes or lines of any gas, water, or electric 
supply. These must not be used as conductors without the consent of the 
owners and the Board of Trade. Differences are to be settled by arbitration. The 
penalties for breach are the same as in the preceding clauses, but are not to be 
enforced if the default arose through ignorance (not due to negligence) as to the 
position of the works affected. А 


C.—Protection of Telephone Companies, de., and Owners of Docks, Canals, 
Railways, che. 

Undertakers must take all reasonable precautions so to construct their works 
ag not to injure, by induction or otherwise, any existing or future wires used for 
telegraphic or telephonic communication. Before laying or commencing to use any 
line in a manner which may injuriously affect telegraphic or telephonic communi- 
cation through wires lawfully laid, seven days’ notice must be given specifying the 
course, nature, and gauge of the said line, the amount and nature of the current, 

• Where the objectora are the Local Authority or Postmaster-General, this is extended to “one 
month," and also the month of August is not to count in the period of notice, unless the under- 
takers are the Local Authority. It may be remarked that apart from the special requirements of 
Provisional Orders undertakers would only have to give three clear days’ notice before breaking up 
* street under the Gas Works Clauses Act. 1847, S 8. 

+ Under the corresponding provisions of Clause 17 referred to under B these periods are 48 
‘ours and 24 hours. 

+ In London Orders 14 days. 
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and what earth returns (if any) will be used. The undertakers must conform to 
any reasonable requirements, thereupon made by the owners of such wires, and 
any differences between the latter and the undertakers as to the reasonableness 
of such requirements are to be settled by arbitration. "The arbitrator may direct 
alterations to be made, unless he is of opinion that wires laid since those of the 
undertakers have been laid unreasonably near them. These provisions do not apply 
to repairs or renewals, provided the course, nature, and gauge of the line, and the 
amount and the nature of the current are not altered. The penalties for breach 
are £5, and 40s. daily penalty, with the same exemption as in the last clause in case 
of ignorance (Clause 20). No part of a circuit may be connected to earth 
unless approved by the Board of Trade* and the Postmaster-General (Clause 10). 

Undertakers must, at the request of owners of canals, docks or basins, on 
having reasonable facilities afforded for placing their works round the same, or any 
land about to be used for such purposes, place or remove the said works accordingly. 
Disputes on the subject are to be settled, by arbitration (1882, $ 16). Besides the 
notices required and protection given by Clause 15 (see A, ante), Clause 19 expressly 
forbids undertakers to injure the works or obstruct the Фгаће of any railway or 
canal company. 


D.— Wires above Ground. 


These may not be erected by undertakers along, over, or across any street 
without the consent t of the Local Authority (1882, 814). The Clauses Act (Clause 10) 
further forbids any line to be placed above ground without the consent of the Board 
of Trade, except within premises in the sole occupation or control of the undertakers, 
and except so much of any service line as is necessarily so placed for the purpose of 
supply. Where lines have been placed above ground before the grant, it has 
been the practice for the Provisional Order to require these to be removed within 
a year, under a penalty of £10, and £5 further daily penalty, and that on failure 
they may be removed by order of a Court of Summary Jurisdiction. The 
Board of Trade Safety Regulations require that an aerial line must not exceed in 
span 200 feet, or 150 feet where there is a curve or horizontal angle. It must be 
at least 18 feet above ground, and 30 feet where crossing a street (20 and 35 feet 
respectively in London), the crossing angle being 60° at least. It must be 5 feet 
horizontally, and 7 feet vertically from any building, except where brought in for 
supply, when it must be insulated. The power transmitted by any high pressure 
aerial conductor must not exceed 50,000 watts. Unused wires must be removed. 
These and other requirements are prescribed by Regulations Nos. 13 and 16 to 26 
inclusive. (See рр. 222 and 224.) Some of these are modified in cases where extra 
high pressure is sanctioned, 


E.—Precautions for Public Safety. 


The Act of 1882, $6, as quoted above, empowers the Board of Trade from time 
to time to make, amend or repeal regulations for securing public safety. It also 
empowers the Local Authorities to make bye-laws{ оп the same subject. Under 


* See Board of Trade Safety Regulations, Nos. 8 and 11, on p. 222. 

t In electric power Bills, in cases where the Local Authority is a Rural District Council, 
aclause is allowed providing that their consent shall not be unreasonably withheld; the Board 
of Trade to decide what 18 reasonable, except in Gloucestershire where the County Council has 
the sole power to decide. 

$ Many years ago, upon an application by the Bradford Corporation, the Board of Trade 
held that this section was not applicable to a Local Authority seeking to make bye-laws with 
respect to its own undertaking. In consequence of this decision many Corporations have in recent 
years obtained a clause in their private Acts expressly stating that the section shall extend to 
enable the Corporation to make bye-laws with respect to any wires, apparatus and fittings in any 
building or premises supplied with electrical energy by the Corporation. No such bye-laws, how- 
ever, have been approved by the Board of Trade, and the clause authorising them was struck 
out of the Corporation Bills of 1902 by Lord Morley, and this practice has since been followed by the 
Examiners The question has, however, been recently reopened and is under further consideration 
by the Board of Trade. 
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the Clauses Act (Clause 10) undertakers are made subject to such regulations and 
conditions for securing the safety of the public, and for insuring a proper and efficient 
supply аз the Board of Trade may impose. In 1890, the Board framed a set of 
such regulations, which were issued in substantially the same form to all 
undertakers. These were superseded by the New Code of Regulations issued in 
1836, which (with certain additions to the Supply Regulations made in 1901) are 
printed in full on pages 221 to 228, The first part relates to safety, and the 
second part (see Chapter IV., E) to supply. 

The following are some of the requirements of the Board of Trade Regulations 
as to safety :— 

The pressure of the supply delivered to а consumer at any pair of terminals 
must not exceed 250 volts,* unless for a special purpose approved by the Board of 
Trade on the joint application of the undertakers and consumer, and the supply 
delivered to a transformer is not to exceed the limits of “high pressure " defined as 
“а pressure which may at апу time exceed 500 volts continuous, or 250 volts 
alternating, but cannot exceed 3,000 volts." Anything exceeding this limit is 
termed “extra high pressure," which may only be given to stations or premises in 
the sole occupation of the undertakers, and with the written f consent of the Board 
of Trade. Bare conductors in a conduit must not be at a higher potential than 300 
volts. The power transmitted by any high pressure line is limited to 300,000 
watts, or 50,000 for an aerial line. Precautions and rules are laid down for avoiding 
excessive currents, for protection from lightning, as to laying high-pressure con- 
ductors and insulation thereof, the means of indicating leakage, the taking and 
recording by the undertakers of weekly insulation tests, the nature of conduits, 
street boxes, and transformer chambers, and for avoiding accumulation of сав! or 
water therein, or electrical charge on exposed parts thereof, or on the surface of 
the ground or other conductors in the neighbourhood of high pressure lines. 
Special requirements are also made respecting arc lights. Undertakers are made 
responsible for all their apparatus upon & consumer's premises being maintained in 
каје and fit condition, and must take precautions against fire. If a leakage оп a 
ensumers premises is anticipated exceeding one ten-thousandth of his maximum 
sapply, connection must not be made, and upon discovery of such a leakage, or if 
the consumer does not give all reasonable facilities for tracing a leak after 
notice, his supply is to be cut off. The penalty for every default under these 
Begulations is £10, and a like daily penalty. 

Clause 69 also specially provides for the intervention of the Board of Trade in 
the event of undertakers’ works being defective, or not in accordance with regu- 
lations, or attended with danger to public safety, or injuriously affecting any 
telegraphic line of the Postmaster-General. Апу requirements thereupon made 
by the Board must be complied with under penalty of £20 a day, or the Board 
may forbid the use of any line until their order is complied with under penalty 
of £100 а day, or under certain circumstances revocation. 

Under (1882) $ 14, a Court of Summary Jurisdiction is empowered, upon com- 
plaint made, to order the removal of any overhead wires which are or appear likely 


— — — — 


Under No. 6 of the Supply Regulations, the pressure supplied to a consumer at the date 
thereof 18 not to be altered without his consent, or if consent is withheld, the terms are to be 
еей by the Board of Trade. 

. t Special regulations are attached to this consent, but these vary so much according to 
creumstances that no standard form can be framed. ; 

+ А gas company was held liable by а County Court Judge for damage to electric lighting 
boxes by explosion caused by their workman searching for а gas leak with а naked light. (Islington 
Borough Council v. Gas Light and Coke Company, Electrician, April 4, 1902, p. 955.) But a gaa 
company was abaolved from liability for an explosion in au electricity conduit where the escape of 
па was due to general leakage and по negligence proved.. (South Shields Corporation v. South 
Shields Gay Company. Hectrician, March 15, 1903, p. 871. 

| A сору of Regulation 43, which enables a consumer upon payment of the prescribed fee to 

nd a test by an Electric Inspector, must be endorsed on the notice required tu be given by the 
umertakers uf cutting off the supply, or stating reason for refusal to supply. 
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to become dangerous, notwithstanding that the same may have been erected with 
the consent of the Local Authority. 

Electric lighting stations are now, under the Factory and Workshop Act, 
1901, made liable to the provisions of the Factory Acts, but have been exempted 
by order from the requirements of lime-washing under circumstances which are 
usual in such stations. Regulations were issued under this Act in 1908 affecting 
the manufacture of accumulators. Private installations are not as a rule subject to 
the Factory Acts, but a separate installation in a public building—e g., a workhouse— 


is во subject. (See Mile End Union г. Hoar, 1908, 2 К.В. 487, and Electrician, 
July 10, 1903, p. 508.) 


F.—Electric Inspectors and Testing. 


Electrie Inspectors may be appointed by the Local Authority,* or if the latter 
make no appointment, or imperfectly attend to the matter, the Board of Trade may 
appoint on the application of any consumer or of the undertakers. 

Electric Inspectors’ duties are: (a) The inspecting and testing periodically,f 
and in special cases, the undertakers' lines and works, and the supply given; (5) the 
certifying and examination of meters; and (c) such other duties as may be required 
by Provisional Orders or regulations made under them. Electric Power Acts some- 
times impose special duties on Electric Inspectors (see Chap. IV., B.) 

The Local Authority, with the approval of the Board of Trade, may prescribe 
the manner and times of performing these duties, and the fees to Бе taken 
(Clause 36), and may pay any Inspector а salary, either in addition to or in 
substitution for the fees he is to charge (Clause 37). 

The Board of Trade may also appoint an Electric Inspector to inquire and 
report as to any aeeident, or as to the manner in which the provisions for public 
safety have been complied with. Undertakers must give immediate notice] to the 
Board of Trade of any accident by explosion or fire, or of any other kind, causing, or 
likely to cause, loss of life or personal injury, which may occur on the undertaker's 
works or circuits, or in connection with the same ; with a penalty of £20 for default 
(Clause 38). 

Testing is to be carried out in such manner as the Inspector thinks fit, and 
at such suitable hours as in his opinion will least interfere with the supply, but he is 
not, without а special order of the Board of Trade, to have access to the mains at 
other points than those reserved by the undertakers for their own access. The 
undertakers are to have notice before testing, and are not to be responsible for inter- 
ruption of the supply caused or required by the Inspector (Clause 39). 

When required by any consumer, and on payment of the prescribed fee, In- 
spectors are to test the variation of pressure at the consumer's terminals, aud 
make such other tests as may be necessary for determining whether the under- 
takers have complied with their duties (Clause 40). They may also be required by 


the undertakers to test for leakage on а consumer's premises. (See Мо. 42 of Board 


of Trade Safety Regulations.) 


Undertakers must establish such testing stations as may be reasonably . | 
required by the Local Authority, and place instruments therein approved by ~~ 


the Board of Trade, and make proper connections, and supply energy for testing. 
* |f the undertakers are the Local Authority, Inspectors are appointed and their duties 


regulated by the Board of Trade, and the Local Authority have to pay such salaries as the Board 


may prescribe, in which case the fees will go to the local rate. In the County of London (not 
including the City) the County Council have the appointment and control of Electric Inspectors 


instead of the Local Authority, and the words in italica do not apply. In the parish of Chelsea, - 
however, the Local Authority have retained the power of appointment, under the Chelsea Electric 


Lighting Order, 1886, and the new Cadogan and Belgrave Electric Lighting Order, 1891. 

f Апу partieular portion of а maiu is not to be tested oftener thag once in three months 
without & special order of the Board of Trade. | 

+ The Provisional Orders previous to 1894 do not contain this requirement as bo notice, but 
No. 15 of the Board of Trade Safety Regulations (see p. 225) extends it to all undertakers. — — 

|| If the Local Authority are the undertakers, this is settled by a Courtof Summary Jurisdiction 
upon the application of ten consumers (Clause 41). 
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Any dispute between the Local Authority and the undertakers as to what may 
reasonably be required under this clause is to be settled by arbitration (Clause 
41). They must set up at all places whence they supply energy by distributing 
mains such instruments, and keep such records of their readings, as the Board of 
Trade may require, and must keep in efficient order the above instruments, and those 
at testing stations. Any Electric Inspector may examine and record these readings 
at such times and in such manner as the Authority appointing him may direct 
(Clauses 42 and 43), and he has right of access at all reasonable hours to the testing 
places and premises of the undertakers, for the purpose of testing their lines and 
instruments, and ascertaining if they are in order, and if not, he may require them 
to be put in order forthwith (Clause 44). 

The undertakers’ representative may be present at all tests and inspections, but 
may not interfere therein (Clause 45). 

A report of the test is to be made on the following day to the undertakers and 
the party requiring the same, and is to be received in evidence. Either party may 
appeal against it to the Board of Trade, whose decision is final (Clause 47). 

The Inspector’s fees and reasonab!c* expenses are to be paid by the undertakers, 
unless his report, or the Board of Trade, decides that the consumer is at fault, 
when the latter is to pay (Clause 48). 

Default by undertakers to afford all facilities for the execution of the above 
provisions, or otherwise in complying therewith, involves a penalty of £5, and £1 
daily penalty (Clause 46). 


CHAPTER IV. 
Кіонтз OF THE PUBLIC To OBTAIN SUPPLY, AND THEIR OBLIGATIONS IN CONNECTION 
THEREWITH. 


It is enacted by (1882) § 19, that everyone within the undertakers’ area shall be 
entitled to a supply of electricity upon the same terms, except in so far as is other- 
wise provided by the Licence, Order, or special Act.” Section 6 (a) also provides for 
regulations being inserted with regard to “the limits within which and the condi- 
tions upon which the supply is to be compulsory or permissive.” By virtue of these 
sections full provisions on the subject have been inserted in Provisional Orders, and 
have since been codified by the Clauses Act, 1899. These must be taken to be 
substituted for the more sweeping obligation that would otherwise exi3t under 
1882) 8 19. These provisions are as follows :— 


A. Compulsory Distributing Mains to be Laid (Clauses 21 to 26). 


Undertakers must within two years lay suitable and sufficient distributing mains 
for the purpose of general supply throughout certain scheduled streets. At any 
time after the first 18 months, they may also be required to lay such mains in every 
other street within their area, upon the following conditions being complied with. 
A requisition in a form to be supplied gratis by the undertakers must be served 
apon them by six f or more owners or occupiers in the street specified, or by the 
Local Authority controlling public lamps therein. In the former case, if the under- 


tUnder the London Orders only two persons need join in the requisition, and the period 
of guarantee is two years. 
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Board of Trade to exceed* * 20 per cent. upon the expense of providing and laying 
down the required distributing mains, and any other mains or additions to existing 
mains which may be necessary for the purpose of connecting such distributing 
mains with the nearest available source of supply."  'The Board of Trade, on 
application by the undertakers within 14 days from service of the requisition, may 
absolve them altogether from the obligation to lay & main, or may vary the terms 
if the Board consider the circumstances render the requisition unreasonable. In 
the latter case the undertakers' demand above-mentioned may be served within 14 
days from the Board'st decision. If the requisition relates to а private street, which 
the undertakers are not authorised to break up, they must apply to the Board of 
Trade for leave to break it up under (1882) $13, and if leave is refused the requi- 
sition is not binding. А Local Authority must, within 14 days after serving such а 
requisition, tender an agreement to take a supply for three years for such lamps in 
the street as they control. The mains must be laid within six months of the above 
formalities being completed. 

When undertakers (not being the Local Authority) propose to lay a line in any 
street for supplying a particular consumer, and not for general supply, they must 
give 28 days' notice to the Local Authority and all persons whose premises 
such line will pass. Thereupon if two or more of such persons so require, in 
accordance with the provisions above stated, the undertakers must lay a distri- 
buting main. 


B.— Right of Consumers to Obtain Supply. 


Any owner or occupier within 50 yards of a distributing main may require 
the undertakers “ (о give and continue” a supply to his premises, by serving them 
with & notice specifying the premises, the maximum power.to be supplied, and a 
reasonable date for commencement of the supply. The undertakers must there- 
upon lay the necessary lines, but the consumer must pay the cost of the lines laid 
upon his property, and of so much outside it as exceeds 60ft. from the main. He 
must also contract for two} years’ supply of a sufficient amount to pay at least 
20 per cent. per annum on the undertakers’ outlay on such lines, and find 
security|| for such payment if required. The maximum power demanded must 
be reasonable, and must not be altered without a month’s notice to the undertakers, 
and payment of all expenses consequent on such alteration. The undertakers 
may refuse to supply, J unless reasonably satisfied that the consumer’s lines and 
fittings are in good condition, and may cut off the supply so long as the consumer 
uses it in such a way as to improperly interfere** with the supply to others. Dif- 
ferences as to alleged defects in fittings, &c., improper use of the supply, what con- 
sumption may be reasonably anticipated on any premises, or the reasonableness of 
expenses under this heading, are to be settled by arbitration (Clauses 27 and 28). 
Also (1882) 5 18, while forbidding undertakers to prescribe any particular form of 
lamp, provides against improper use of the supply. 


* The Orders granted in 1889 contemplate an annual sum “ not less than 20 per cent.,” instead 
of “not exceeding 20 per cent." 

+ No questions under these clauses have hitherto been submitted for decision to the Board of 
Trade. 
+ The Orders granted in 1889 here read “three years.“ No one is entitled to supply until he 
has entered into а contract. (See Husey v. London Electric Supply Corporation. Note to С.) 

| In this and other cases where security is required to be given, either to or by undertakers, the 
amount and nature of the security, whether by deposit or otherwiae, is, in default of agreement, to 
be settled by à Court of Summary Jurisdiction. In case of a depoait the parties to whom security 
is given must pay interest at 4 per cent. per annum [under the Orders of 16589 and 1890, the rate 
is 5 per cent.], on every euin of ten shillings deposited for every six months it remains in their 
hands (Clause 71). 

Ч See Board of Trade Safety Regulations, 41, 42, and 43, pp. 51 and 52, as to reasons for refusing or 
cutting off supply, the notice to be given to the consumer, and the right of appeal to an electric 
inspector. Under the North Western Power Act, 1905, the Company is bound to cut off the supply 
from а consumer who uses more than 50 per cent. for lighting purposes. 

**A requirement by the owner of a private installation of a large maximum supply ot power, to 
be used only as а вара by, might possibly be deemed such an поргорег interference. 
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Under moat of the Electric Power Acts a supply for lighting can only be 
obtained by consumers who are supplied primarily for power, and in many cases a 
supply for lighting given within the area of other authorised undertakers must not 
(without consent of the latter) exceed a certain proportion of the total supply—e.¢., 
Clyde Valley Act, 1901, and Kent Act, 1902, 20 per cent.; North Western Act, 
1908, 80 per cent.: Somersetshire and District, 1903, which includes Briatol.and 
Bath, and Shropshire and Worcestershire Act, 1903, 50 per cent. In [Somerset- 
shire the duty of seeing that the limit is not exceeded is thrown upon the Electric 
Inspector and penalties for breach are provided upon report of the Inspector to the 
Board of Trade. The North Western Act requires a special meter to be provided 
for lighting current, and the Company must cut off this supply if the limit is 
exceeded. (See also under “ Electric Power Bills,” Part I.) 

In 1901 the Bury Corporation obtained a clause in their private Act limiting 
the right of consumers having installations of their own, to obtain occasional 
supplies from the Corporation. Similar clauses have been passed in several Acts since. 
Such a consumer is thereby required to pay such minimum annual sum as will give 
the undertakers a reasonable return on the capital expenditure and other standing 
charges incurred to meet the possible maximum demand of such consumer. 

Agreements for Free Wiring are occasionally entered into under which a con- 
tractor supplies the installation free of cost, the consumer agreeing to pay an extra 
charge for current (not less than а fixed minimum per lamp) to the supply company, 
who band over this extra payment to the contractor. In such cases the supply company 

can sue the consumer for the minimum, even though he has ceased to use the 
instalation and obtains his supply from another company ; but not so where & 
necessary part of the installation (for instance, the meter) has been removed by 
the company. (See London Electric Supply Corporation v. Priddis and South London 
Electric Supply Corporation v, Greenberg, Electrician, November 15, 1901, р. 150, 
and August 15, 1902, p. 685, and South London Electric Supply Corporation 7, 
Goulston, October 10, 1902, p. 1004. Аз to liability for removing the installation, 
ke National Free Wiring Company v. Canterbury Corporation, Electrician, May 2, 
1902, p. 70. As to the powers of Municipal Corporations to undertake free wiring, 
ve Chap. IL, A.; and as to bye-laws with respect to wiring, Chap. III., E.) 

A private electric lighting installation is not an addition” under Sec. 13, 
sub-sec. IL, of the Settled Land Act, 1890, entitling a tenant for life to have the cost 
paid out of capital of the trust. (Je Blagrave, 1903, I. Ch: 560.) 


C.—Supply to Public Lamps. 

Undertakers must, on reasonable notice from the Local Authority, supply 
any public lamp within a distance of 75 yards from any distributing main 
(Clause 29). | 

D.— Penalties. 

Default in complying with obligations stated under А entails а penalty* of 25 а 
day, and if the Board of Trade are of opinion in any case that such default is wilful 
and unreasonably prolonged, they may, after considering any representation by the 
Local Authority, revoke the Order as to the whole, or, with the consent of the 
undertakers, any part of the area of supply (Clause 23). The penalties under В and 
C are 408. a day for every default as regards private consumers, and the same 
for each public lamp, the total penalties not to exceed #50 a day in respect of 
defaults not being wilful. No penalty is to be inflicted if the default is caused by 
inevitable accident or force majeure, or is of an unimportant character (Clause 30). f 


E. Regulations as to Supply. 

These are issued by the Board of Trade under (1882) § 6 and Clause 10 of the 
Clauses Act, and for the present are shortly as follows:—(For a complete copy see 
pp. 226 to 228.) 

* This penalty does not apply if the undertakera are the Local Authority, but the Board of 
Trade may revoke the Order. 

+ For cases of prosecution under this clause, see Zhe Electrician, April 27, 1900, p. 25. 
April 26, 1901, pp. 2 and 29 ; May 5, 1901, p. 67 (а County Court case), and March 13, 1903, p. 871. 
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Forty-eight hours before commencing supply through any feeding, charging, or 
distributing main, the undertakers must serve a notice on the Local Authority. 

A eonstant supply is to be maintained, sufficient for all consumers entitled. 
It may be discontinued for the purpose of testing, and for any other purpose 
connected with the efficient working of the undertaking at such intervals as the 
authority by whom inspectors are appointed may think expedient. Notice of such 
discontinuance and its probable continuance is to be served on the Local Authority, 
and mains must be so arranged that if anv portion be interrupted for more than an 
hour, not more than 200,000 watts will be stopped, nor more than 80 con- 
sumers affected. Reasonable notice of stoppage is to be given to consumers. 

А constant pressure termed the Standard Pressure is to be maintained in the 
mains which may be different for different portions. Variations from the standard 
must not exceed three per cent. in case of low pressure, or two per cent. of high 
pressure, and these changes must not be so frequent as to cause unsteadiness. 
Notice of the standard pressure for each pair of mains is to be given to the Local 
Authority, and is not to be altered without their* leave, subject to an appeal to the 
Board of Trade. 

Undertakers must declare a ppessuret at each eonsumer's terminals, which 
must not be altered except in consequence of ап authorised alteration in the 
standard pressure. Мо change may be made in the pressure supplied at the date? 
of the regulations without the consumer's consent, but under the additions to the 
regulations made in 1901, the Board of Trade may prescribe terms (including any 
reasonable compensation for loss or damage to the consumer) upon which this 
consent may be dispensed with. In case of transformation on the consumer's 
premises, undertakers must give a choice of two pressures, one approximately half 
the other. Variations from the declared pressure at the consumer's terminals must 
not exceed four per cent. 

No regulations exist as to а Change of Frequency by the undertakers, and 
some dissatisfaction may arise if this takes place without any protection to the 
consumers. (See Dublin сазе, The Electrician, Nov. 13, 1903, p. 114.) It is under- 
stood that this omission will shortly be provided for. 

Penalty for breach of these regulations, £5, and a like daily penalty. 


F.— Method of Charging for Supply. 

It is laid down by (1882) $ 20, that the undertakers shall not, in making any 
agreements for supply, show any undue preference, but, save as aforesaid, they may 
make such charges as may be agreed upon, not exceeding! the limits of price 
imposed by the Licence, Order, or Special Act. 

The Clauses Act draws a distinction between “general supply,” i.e., the supply 
to ordinary consumers, and “supply to one or more consumers under special agree- 
ment ” (Clause 1), and provides that, subject to the right of consumers to be charged 
according to one of the methods hereafter described, undertakers and соп- 
sumers may make what agreements they please as to price and mode of charging 
(Clause 33). 

In the case of Metropolitan Electric Supply Company v. Ginder, 1901, 
2 Ch., 799 (see The Electrician, April 26, 1901, p. 25) it was held that the words 
* entitled to а supply," in 1882, $ 19, mean entitled by agreement with the under. 
takers ; and that in making such agreements the undertakers may have regard to 
special circumstances as contemplated by the same section, е.у., the amount of 
energy required, the expense of supplying it and getting payment, uniformity of 


* For terms upon which a change of pressure has been allowed see cases at Chelsea (Electrician, 
July 24,1905, p. 596), and at Southwark (Electrician, April 13,1900). See also Hove case (Electrician, 
Oct. 16, 1902, p. 1060). 

+ Under Хо. 1 of the Safety Regulations this must not exceed 250 volts, and supply may 
under Nos. 41 and 42, be refused or cut off in case of serious defects in a consumer's appliances, 

+ This is defined as the date of the letter from the Board of Trade sending the Regulations 
to the undertakers. 

|| See В above as to special charges for private installations. Many Local Authorities, in their 
private Acts, have taken special power to make allowances by way of discount (generally not 
-exceeding 10 per cent.) for punctual payment, but no undue preference is to be shown to any 
-customer. 
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demand, and the time of user whether by day or night ; and unless all the circum- 
stances are similar, agreements may be for different terms and at different rates. 
The supply to ordinary consumers, unless they otherwise agree, is to be 
charged for in Board of Trade units,* to be ascertained by a certified meter (as 
defined under H), and measured either— 
(1) By the actual quantity of energy supplied, i. e., the meter must measure 
euch units directly ; or 

(2) By the electrical quantity supplied, in which case the units are to be 
ascertained by the product of such quantity, and the “declared pressure" at the 
consumers' terminals. 

(3) By such other method as may forthe time being be approved by the 
Board of Trade. Consumers may, however, object to any method but the first two. 

Before commencing supply through any distributing main, undertakers must 
give notice to the Local Authority by what method they propose to charge for 
supply through that main. They must give a month's notice, both to the Local 
Authority and every consumer supplied from it, before changing the method 
(Clause 31), and also (Clause 58) pay consumers' reasonable expenses, if а 
change of meter is involved. 

Until the year 1901, in London the Maximum Price has been 13s. 4d. per 
quarter for any quantity up to 20 units, and beyond that 84. per unit; but the 
Board of Trade may, on the applicationt of the London County Council, or the 
Local Authority, or the undertakers,1 revise these prices, or the method of charging, 
every seven years, dating from August 26, 1889. The rule for the Provinces has 
been the same, except that the seven year periods run from the commencement of the 
Order, but the Board of Trade will allow a different maximum, if special grounds are 
shown (Clause 32). Аб present 11s. 8d. up to 20 units and 7d. per unit beyond may 
be taken as the general rule. The Special Acts for the supply of energy in bulk 
contain different provisions as to maximum price. 

The price for publie lamps is to be settled by agreement with the Local Author 
nty, or failing that, by arbitration, regard being had to the circumstances of the 
case, the distributing mains which have been laid for the purpose, and the prices 
charged to ordinary consumers in the district (Clause 34). 

For charges for supply in bulk, see under “ Electric Power Bills,” Part I. 


G.— Recovery of Charges and Security for the same. 

Charges for supply, or for meters or fittings, may be recovered summarily 
as а civil debt, but not as a penalty, the terms of Section 40 of the Gasworks 
Clauses Act, 1871, being limited in this respect by (1882) $12. The matter would 
therefore be dealt with under the Summary Jurisdiction Act, 1879. Arrears due 
from an outgoing tenant cannot be recovered from the incoming tenant, unless the 
two tenants have so agreed (Gasworks Clauses Act, 1871, Section 39). Under 
(1882) $ 21, the supply may be cut off Ч until arrears, with expenses of cutting off, are 
paid. Corporations often obtain special powers to refuse supply to consumers 
whose payments are in arrear for accessories, or in respect of supply to other premises. 

A consumer's supply may also be cut off under Clause 27, if he neglects to 
give security for his future payments, for seven days after notice from the under- 
takers requiring him to до so. 

* This unit is defined aa the energy contained in a current of 1,000 amperes flowing under an 
EMF. of one volt during one hour. 

| The only application under this provision was dropped. It was in the case of the Westminster 
Company in 1901, and was connected with the question of the terms on which the pressure 
supplied to consumers might be altered. 

+ In the City of London there are special provisions for reduction on а sliding scale. 

$ An hotel company's acccount for supply was in arrear. A receiver wok posseasion of the 
hotel on behalf of debenture-holders. The supply company threatened to cut off the supply unless 
the receiver paid the arrears, The receiver applied for an injunction, which was refused on the 
ground that he could not claim supply until he hai entered into a contract with the supply 
«трапу, and in the meantime the latter might leave the hotel in darkness (Husey v. London 
Bectric Supply Corporation, 1902, 1 Ch., 411, and Electrician, Jan. 24 and Feb. 7, 1902). 
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H.— Meters, «с. 

A “certified meter” is defined by Clause 50 as a meter certified by an Electric 
Inspector to bea correct meter, and to be of some pattern, and to have been 
fixed and connected with the service lines in some manner, approved by the Board 
of Trade.* If the meter is altered, unfixed, or disconnected, it ceasesto be “a 
certified meter” until re-certified. 

Undertakers must, if required by a consumer, supply, fix, and connect an appro- 
priatef meter, and get it certified, but may require prepayment of a reasonable 
price for the meter, or security to be given, ог a теј agreement entered into. 
Unless otherwise agreed, they are to keep a hired meter in repair at their own 
expense. They have no power to prescribe anv particular form of meter, but, 
subject to the above provisions, consumers may use what meters they please. 
Undertakers may, however (see Clause 59), place a second meter at their own 
expense upon the consumer 's premises, being of a pattern and fixed and connected 
in a manner approved by the Board of Trade. This, except by agreement, can 
only be placed between the mains and the terminals of the consumer’s premises. 

Consumers must not connect or disconnect any meter to be used as afore- 
said without 48 hours’ notice to the undertakers, under penalty of 40s. (Clause 53) 
They must keep their own meters in proper order at their own expense, otherwise 
the supply may be cut off. The undertakers аге to have access to, and may 
remove and test consumers’ own meters, and the expenses of taking off, removing, 
testing, inspecting and replacing such a meter, and procuring it to be re-certified, 
are to be paid by the consumer, if it is out of order, otherwise by the undertakers 
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i The pattern and constructi n of the following meters have been 1 approved. by the Board of Trade: 


Џ 


Date of order | В System of 
of approval. Name. measuring. Remarks. 

Oct. 8, 1891 .. . ; Shallenberger ...... ... | Alternate current ... | For use by the Metropolitan and 
| House-to-House (now Brompton 
| and Kensington Supply) Cos. only. 

Oct. 28,1896... Ferranti ............... Quantity of continuous | Subject to arrangements that not 
| current at constant | more than 50 per cent. above the 

potential intended maximum can be paseed. 

Oct. 28,1896... Hookham............... Ditto 8 

July 26, 1898 Aron ess | Energy of constant 

potentialcontinuous 
current 

March 23, 1899 | Aron ..................... Energy of alternating е 
t current at constant 
i potential 

July 12, 1899 Агоп........... Е Ditto For two- or tbree-phase systems, 

July 27, 1900 Bast ian Quantity of coustant weiss 

potential continuous 
| current 

May 17, 1901 | Shallenberger ......... | Alternating current 8888 
| ‚ integrating wattmeter, 

Sept. 24, 1901 Long Schattner ...... Prepayment meter for Not exceeding 3 amperes. 
| constant potential 
| continuous current 

Feb. 21, 1902 British Thomson- Quantity of constant Ditto. 
| Houston Co. О.К. | potentialcontinuous | 
meter current | 

Мау 22, 1902 Hookham......... TR Ditto — 

Sept. 24, 1902 Westinghouse inte- Energy of constant А 

grating wattmeter. potential alterna- 
ting current 
Atkinson Schattner | Electrica] quantity ү This is not a meter but an indicator 


July 9, 1903... | 
| 


| 


when supplied in 
the constant poten- 
tial continuous or 


for use on the maximum demand 
system. 


' alternating system 
In every case the method of fixing the meter is prescribed by the Order. 
t Notwithstanding the fact that so many meters have been approved, it appears from an 
answer given by the Board of Trade to the London County Council in Octcb»r, 1901, that the 
Board are atill of opinion that the time has not yet arrived for making the use of approved meters 


compulsory in all cases. 
+ Power to let meters and fittings thereto for hire is specially granted by Clause 55. 


211 ELECTRICAL TRADES' DIRECTORY.—1901. LEGAL DIGEST 


* 


(Clause 54). It has been held by the High Court that, in the absence of proof of 
negligence, a consumer is not responsible for money stolen from a penny in tie 
slot meter upon his premises (see Electrician, Nov. 7, 1902, p. 115). But a con- 
sumer was held liable by a magistrate where a sham collector had received the 
money, and in another case where the meter had been: broken into (Electrician, 
Jan. 22, 1904, р. 541). It has also been held at Quarter Sessions that he cannot 
be prosecuted for larceny for extracting coin from his pre-payment gas meter. 
(Electrician, July 10, 1908, p. 508.) For a conviction for tampering, see Electrician, 
Jan. 8, 1904, p. 462. 

Every Eleetrie Inspector must when required by the undertakers or any con- 
sumer, and on payment of the prescribed fee, examine any meter and certify the 
same, if he considers it entitled to be so certified (Clause 51). Не is to settle 
differences bet ween undertakers and consumers as to а meter being in proper order, 
ог as to the value of the supply, and may order by whom the costs of proceedings 
before him are to be paid. His decision is final Subject, as aforesaid, the 
register of the meter is to be conclusive evidence,* in the absence of fraud, of the 
value of the supply. If the Local Authority are the consumers in question, then а 
Board of Trade Inspector is to decide (Clause 57). 

I.— Rights of Entry on Consumers’ Premises. | 

The right of entryt upon consumers' premises is given to undertakers by (1882) 
$ 24, at all reasonable times, to inspect, fix, connect, test, take off, or replace lines, 
meters, accumulators, fittings, works, and apparatus belonging to them, and to 
ascertain the quantity consumed or to cut off the supply and remove their property, 
they making good all damage caused thereby. (See also Clause 54.) They may 
also (under No. 42 of the Board of Trade Safety Regulations), if they are reasonably 
eatisfied that a leakage exists upon а consumer's premises such as to be a source of 
danger, require him, after service of notice, to permit their authorised officer, or an 
Electric Inspector, to test his wires and fittings at some reasonable time. 


CHAPTER V. 
Position or LOCAL AUTHORITIES, COUNTY COUNCILS, AND THE POSTMASTER-GENERAL. | 


A.—Local Authority. 

This term is defined by (1882) § 31, and the Schedule to the Act. It means in 
the City of London the Commissioners of Sewers ; in the rest of the Metropolis the 
Vestties or District Boards, except as regards such parts as the late Metropolitan 
Board of Works were authorised to light, for which the London County Council 
have become the Loeal Authority. In the remainder of England and Wales, and in 
Ireland, the Urban or Rural? Authorities are indicated. In Scotland, under the 
Schedule to the Electric Lighting (Scotland) Act, 1890, in places within the 
jurisdiction of Police Commissioners, these] Commissioners, the Town Council, or 
the Gas Commissioners are the Local Authority according to circumstances; else- 
where the County Council. 

The same Schedules also define the term Local Rate“ for each case. 

Under the London Orders а Local Authority owning any subway may 
serve notice on undertakers requiring them to use the same for laying their 
lines, and after such notice the undertakers so served may not break up any 
street where there is a subway, and must pay a reasonable rent for the use 
thereof, to be settled by arbitration in default of agreement. Undertakers are, 
however, exempted from the provisions of the London County Council Subway 
Act, 1893, and are not, therefore, subject to any Byelawa issued under that Act. 

* The record of а new meter, which was extraordinirily greater than the previous one, was 
held by Judge Rentoul not to be conclusive evidence (City of London Electric Lighting Co, r. 
Oakley, Electrician, November 14, 1902, p. 158.) 

+ As to what is reasonable as regards an officer's demand for access to premis 28, sez сазз at 
Brompton County Court, Electrician, July 23, 1905, p. 594. 

$ Now under the Local Government Act, 1893, 8 21, these have become Urban or Rural 
District Councils respectively in England and Wales, 

„ Or * Burgh Commissioners" under the Burgh Police (Scotland) Act, 1892, 8 20. 
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By the City of London (Various Powers) Act, 1900, undertakers’ powers of 
breaking up streets are taken away wherever the Corporation may have “апу 
culvert, tube, receptacle or gallery adapted for proper reception of pipes or wires." 
The two Companies holding Electric Lighting Orders іа the City are excluded from 
these provisions, only as regards any street where such facilities as aforesaid shall 
not have been provided before notice served by the Company to break up the street. 
The other rights and powers of Local Authorities with respect to undertakings 
within their jurisdiction are stated under their several headings previously. 


B.—Zocal Authorities as Undertakers. 


Local Authorities may themselves become undertakers cither under a Licence 
(1882) $ 3, or a Provisional Order (1882) $4. They can acquire these powers 
(1) by original grant, in which case under (1882) 5 3, sub-section 6, a resolution 
must be passed at a special meeting, held after a month’s previous notice, or (2) 
by compulsory purchase, taking effect either at the expiration of the period limited 
by. statute or by the Vendors’ Provisional Order, or upon revocation of such Order. 
A Provisional Order not being **a local and personal Bill” within the meaning of the 
Borough Funds Act, 1872, it is unnecessary to comply with the requirementsof that Act. 

Аз to the powera of Local Authorities to deal in accessories to electric lighting, 
free wiring, &c. (see Chapter IL, А.) 

They have the following speeial advantages over other undertakers :— 

Аз regards Application for powers they are practically in sole possession of the 
field ; since, besides the statutory requirements as to their* consent to other applica- 
tions, the Board of Trade will, except under special circumstances, always prefer 
them to other applicants. (See Note at the end of Board of Trade Rules, page 228.) 

Аз to special clauses іп Acts of Local Authorities sze under heading “ Special 
Act," Part I. 

As to the policy with respect to schemes intended to compete with existing 
companies see Chapter L, E. 

As regards Finance, they may apply the Local Rate to pay the expenses of 
their own application, and of their opposition to others (1882) $7, also to afford 
securityt for borrowed capital (1832) 33, and to meet any deficiency of income 
(se? Clauses Act, Clause 7). No deposit or security is required of them, and although 
their powers are liable to be revoked for neglect to lay compulsory mains, no 
pecuniary penalty can be exacted for default in this respect. Also their maximum 
rate of charge is not liable to revision every seven years. 

It has been held that the right of a Corporation to recover costs of litigation | 
as between solicitor and client under the Public Authorities Protection Act, 1893, 
$ 1 (b), applies to matters arising in the exercise of their powers under Provisional 
Orders (Jeremiah Ambler & Sons, Ltd., v. Bradford Corporation, 1902, 2 Ch., 585,) 
but see also National Telephone Co. and Hull Corporation, Electrician, August 14, 
1903, p. 713.) 

Oa the other hand, the accounts of Corporations are subject to the approval of 
auditors appointed by the Local Government Board, who will surcharge the Cor- 
poration with any payments for expenses incurred on work not strictly authorised 
by their parliamentary powers, and the Board will withhold its sanction to loans 
in connection with any such works. For recent instances see cases at Cardiff and 
Watford, Electrician, Oct. 10 and Dec. 19, 1902, рр. 992 and 367. At Hackney 
the cost of an opening ceremony was disallowed, Electrician, Sept. 4, 1903, р. 824. In 
Southwark the Council was not allowed to charge the deficiency under its Newington 
undertaking against the general Borough rate, but against Newington parish only, 

Electrician, Jan. 15, 1904, p. 504. See also as to overdrafts on bankers, Smith 
v. Southampton Corporation, 50 W.R., 651. 


—— 


* Sce remarks on the dispensing power of the Board of Trade in Part I., Chap. II., note p. 192. 
* This isthe more important when it is remembered that other undertakera can only mortgage 
their undertaking subject to the liability of revocation and compulsory purchase, 
$ As to accounts under the Electric Lighting Acts, sce Chapter I., А. 
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The Orders granted to Local Authorities previously to 1899 contain a clause 
giving them power to transfer their powers, duties and liabilities, subject to 
the consent of the Board of Trade. This provides that one month before the 
draft deed of transfer is submitted to the Board, advertisements must be issued 
giving particulars of the proposed transfer, and stating where copies of the draft 
can be obtained, at a charge of 6d. each. If the transferees are guilty of default, 
such as might entail revocation of the Order, the Board may instead of revoking 
permit the Local Authority to resume the undertaking, and any questions thereupon 
arising between them and the transferees are to be settled by the Board. Default 
in supplying printed copies of the deed involves a penalty of £5, and a like daily 
penalty. Although it is provided that the transfer may be subject to such excep- 
tions and modifications as shall be specified in the deed of transfer, the Board of 
Trade hold that the modifications cannot be extended beyond such matters of form 
as may be necessary to adapt the order to the circumstances of the new under- 
takers being a company instead of a Local Authority. In 1899 the Board 
of Trade struck out the transfer clause from the Provisional Orders of 
that year. It has not been inserted in the Clauses Act, and will not be 
put into future Orders unless under very special circumstances; although a special 
power to transfer to a particular transferee named in the Order is often inserted. 
In the absence of such a transfer clause in the Order the Board of Trade hold that 
they have no power under (1882) $ 11 to sanction a transfer. A Local Authority 
can always, however, under that section, farm out its undertaking by contracting 
with а company to carry out all its obligations thereunder, while still continuing 
to be the responsible undertakers, with power to resume the active control in case 
of default by the contracting company. This has been done in several cases, 
for instance, Richmond, Croydon (since resumed), and Beckenham. Тһе Ryde 
Corporation. in whose case the decision of the Board of Trade above referred to was 
given in 1901, adopted the same course. Later instances of this practice adopted. 
during 1902 are those of Surbiton, Cromer, Dorking and Frome. 

Clauses in private Bills of Local Authorities authorising them to acquire 
electric lighting undertakings are not allowed unless there are at the time within 
the area of such Authority undertakers holding powers of transfer. Many Electric 
Power Acts give power to the company to acquire the Provisional Orders of Local 
Authorities within the company’s area, with the consent of the Board of Trade. 

Some Local Authorities have obtained* powers to supply in bulk outside 
their areas to other Local Authorities, e.7., Woolwich Borough Council Aer and 
Beckenham Urban District Council Aot, both in 1903. In the Stoke Newington and 
the Wood Green Council Aots, 1903, power is given to those Councils to take supply 
from adjoining Local Autborlties, and to the latter to give the supply. When this 
power is extended to supplying tramway undertakers (е.7., Birmingham and Brighton 
Corporations, 1903), № is only to be exercised with the consent of other lighting 
undertakera within the area affected. Sometimes (е.7., Birmingham, 1903) power 
is given to the Corporation to acquire the undertaking of any other Local Authori'y 
baving power to transfer and to raise money for the purpose. 

The provision now known as the Bermondsey Clause was first inserted by a 
Lords Committee in the Order granted to the Bermondsey Corporation in 1902, 
also in the Woolwioh and Stoke Newington Orders of the same year, on the 
opposition to the Confirming Bill by the gas companies in their capacity as larga 
ratepayers. This requires the undertakers in every year, after the first, to so fix 
their charges for the ensuing year (not exceeding the maximum) that the revenue 
shall not be less than the expenditure. In 1903 asimilar clause was imposed upon 
the Willesden District Council and Dover Corporation (in the latter case by agree- 
ment), also upon the South Shields Corporation as regards tramways, for which the 
Dundee Corporation Act, 1898, formed another precedent. But in the cases of the 
Walton-on-Thames and the Walmsley Orders, 1903, the clause was modified so as 


* See Note as to consent of the Board of Trade under heading Special Act, р, 189. 
| E-D 16" 
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not to come into operation during the first three years (see Electrician, July 3, 1903, 
р. 464, see also July 31, p. 629.) 

See also Chapter IL, А and В, as to special powers required by Corporations in 
connection with their undertakings, and Part I., Chapter II., A. 

À eombination of several Loeal Authorities to carry out à joint scheme of 
supply is not contemplated by the Electrio Lighting Acts, and cannot, therefore, 
until these Асёз are extended, be dealt with by Provisional Order. Four adjoining 
Authorities—Stalybridge, Hyde, Mossley and Dukinfield—obtained an Act in 
1901 for а joint scheme of electric lighting and traction, to be conducted by а 
Board which was incorporated by the Act, being composed of 24 membere—six 
from the Council of each Corporation—the profits to be divided in equal shares 
between the four Corporations. Provisional Orders held by two of the Corporations 
мете transferred to the Board. Power is also given to supply in bulk to under- 
takers outside the area, subject to the approval of the Board of Trade. | 

Surplus Revenue, after forming a reserve fund (if thought fit), not exceeding 
_-one-tenth of the capital expenditure, is to be applied to public improvements or 
. reduction of loans, but апу excess beyond 5 per cent. per annum on such capital 
,. expenditure is to be applied in reduction of the price of supply. 


C.—County Councils. 
It will have been seen that County Councils are not Local Authorities, 
except in Scotland and in that comparatively small part of London which the late 
-Metropolitan Board of Works were authorised to light, and streets since constructed 
by the County Council. 

Except as regards audit of accounts, under Orders granted before 1892, or 
interference with streets or bridges repairable by them, County County Councils 
-are not, as a rule, concerned in the affairs of undertakers. 

Àn exceptional position has, however, been conceded to the London County 
Council, under London Provisional Orders, with respect to the following matters : 

They have the appointment and control of electric inspectors.* They 
have the same rights as the Local Authority to receive notice from under- 
takers before changing their method of charging for supply, and to make 
representations to the Board of Trade with a view to revision of the maximum 
every seven years, also to receive notices required by the Board of Trade Regula- 
tions when undertakers commence or discontinue supply through any main. Not 
only are their rights over such streets and sewers as they are liable to repair 
protected, but they have concurrent rights with the Local Authority as to receiving 
notice of, and making objections to, works in streets not under their control. The 
London County Council, in fact, claim to supervise and control the lighting of the 
Local Authorities " (see Proceedings on Chelsea Electricity Supply Bill, Electrician, 
July 8, 1898, p. 361). | 

It has been held that a County Council has по locus standi to oppose a Bill for 
.confirming & Provisional Order (see T wickenham case, 7'he Electrician June 22, 1900, 
p. 340). County Councils, however, succeeded in 1901 and since in getting under- 
takers to agree to the insertion of a Clause in Provisional Orders by Parliament which 
bad been refused by the Board of Trade, reserving the full rights of the Council over 

bridges, and throwing upon the undertakers the cost of temporarily removing their 
-works during future alterations to such bridges by the Council, Similar provisions 
are inserted in the Electric Power Acts. All such clauses have been accepted by 
undertakers in order to avoid opposition, and might not be allowed if resisted. 
D.—Postmaster-General. 

been seen from the preceding pages that the Postmaster-General’s lines 
are 2 by various provisions mentioned in Chapter III., А, С, and Е. He may 
also, under Clause 60, require undertakers, in addition to the шар of underground 
works to be kept for public inspection, to furnish him with sections on such scale as 
the Board of Trade may prescribe, showing the levels of all such works. 


DX и — 


* Subject to the exceptions stated in the поје at the commencement ef Chapter III., F. 
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The above provisions are declared by Clause 79 to be in addition to, and not in 
modification of, the provisions of the Electric Lighting Acts and the Telegraph 
Acts, 1863 to 1885; and although undertakers may have complied with all the 
requirements of the Postmaster-General under Clause 14 (see Chapter III., A), yet 
the concluding paragraph of that clause states that they will not be exempted from 
any legal penalty or obligation in case a telegraph line should be at any time 
injuriously affected. 

See also the clauses in Tramway Bills, pp. 216 to 257. 

(1882) 5 35 precludes any Clause being inserted in a Licence or Provisional Order 
which would affect his telegraphie monopoly. 

(1832) 5 26 provides that none of his lines may be altered, except subject to 
the Telegraph Act, 1878, of which Sections 2 and 7 to 12 are incorporated ; that 
undertakers must not lay any line or do other work which might injuriously affect the 
Postmaster-General's lines, cither by induction or otherwise, or which come within 
ten yards thereof, without giving him not more than twenty-eight or less than seven. 
clear days' notice, specifying the course and gauge of the proposed lines, and they 
must conform with his reasonable requirements, to be settled by arbitration in case: 
of difference. Repairs and connections with mains, where the direction of the line to 
be laid crosses a line of the Postmaster-Gencral at right angles at the nearest point, 
and so continues for six feet on each side thereof, are excepted from these provisions. 

The penalties for breach are the same as those under the provisions stated in 
Chapter III., А, and a penalty of #50 a day is added for wilfully interrupting tele- 
graphic communication. Undertakers are, however, absolved from penalties if the: 
case was one of emergency, and they have given immediate notice at the nearest 
postal telegraph office, stating why they proceeded without the statutory notice. 

Under the Telegraph Act, 1878, the Postmaster-General can give а counter- 
notice to the undertakers, stating either that he will do their work for them, or 
requiring them to proceed under his supervision. In either case they are to pay his 
expenses. 

Under the Telegraph Act, 1892, 5 6, any company or person authorised to lay 
an electric line under the Electric Lighting Acts may, with approval of the Board. 
of Trade and consent of the Local Authority and by agreement with the Postmaster- 
General, authorise him or his licensees to lay telegraphs (which includes telephone 
wires) along with the electric lines. 

(1888) § 4 also gives the Postmaster-General jurisdiction over the electric lines 
of persons who are not undertakers under the Acts, and may require these to be 
ased only in accordance with such conditions and regulations as he may prescribe, 
under penalty of £20 for neglect, and removal of the offending line upon the order 
of a Court of Summary Jurisdiction. Under the Board of Trade Regulations as 
to aerial conductors not erected by undertakers, mentioned in Part I., a plan of all 
such conductors must be lodged with the Postmaster-General, who may require 
alterations to be made, and ali reasonable precautions must be used to prevent 
injurious affection of telegraph circuits by induction or otherwise. 


Paniished Annually in March] А DIGEST OF THE | 
LAW OF ELECTRIC LIGHTING, ELECTRIC TRACTION, 
AND OTHER SUBJECTS, 


By А. C. CURTISHAYWARD, B.A., M.LE.E. Price 38. 6d., post free. 


Being a full critical abstract of the Electric Lighting Acts, 1882 and 1889, of the Tramways Act, 1870, and of 
the documents issued from time to time by the Board of Trade dealing with Electric Lighting, Electric Traction, &с., 
teclnding the Kules as to the procedure tn connection with applications to the ht Kailway Commissioners 
fet Orders under the Light Railways Act, 1896, and forms of accounts for Board of ‘irade returns for Electricity 
Sepply Undertakings. The Digest treets first of the manner in which persons desirous of supplying electricity 
must set to work, and then of their ee and obligations after ob ug Parliamentary powers; and gives in a 
saccinct form information of great value to Local Authorities, Electric Light Contractors, &., up to date. The 
Board of Trade ations as to the Supply of Electrical Energy, the London County Council Kegulations as to 
Overhead Wires, re Lighting, &c., together with the Bye-laws enforced in pursuance of Part IL. of the 
Public Health Acts Amendment Act, 1890, by the various Urban Sanitary Authorities are also given. : 
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BOARD OF TRADE RULES 


WITH RESPECT TO APPLICATIONS FOR LICENSES AND PROVISIONAL 
ORDERS, &c, UNDER THE ELECTRIC LIGHTING ACTS, 1882 ro 1890. 


Consent ој Local Authorities. 

I. No application for a license or for the renewal of a license will be enter- 
tained unless proof of the consent to such application of every local authority 
having jurisdiction within the proposed area of supply is given to the Board of. 
Trade. 

II. No application for а provisional order (other tban an application from the 
local authority of the district) will be entertained by the Board of Trade unless 
proof of the consent of every local authority having jurisdiction within the 
proposed area of supply to the grant of the order, or a request from the applican ts 
asking the Board of Trade to dispense with the consent of such local authorities as 
have not consented, and giving the reasons for such request, is deposited with the 
Doard of Trade within the time limited for proving compliance with the provisions 
of the Electric Lighting Acts aud these rules. 

III. At the time of proving the consent of the local authority to an application 
for а licence or renewal of а license or to the grant of a provisional order, the 
applicants must deposit with the Board of Trade copies of апу agreement entered 
into with the local authority relating to such consent. 

IV. Where the consent of any local authority is required to any application 
or а license or the renewal of a license or to the grant of a provisional order, such 
consent must be given by a resolution passed at а meeting of the local authority 
held after previous notice of the same and of the purpose thereof has been given in 
the manner in which notices of meetings of such local authority are usually given; 
and the fact that such & resolution was duly passed must be proved by a certificate 
signed by the secretary or clerk to such local authority reciting copies of the notice 
and of the resolution, and declaring tbat the notice was duly given and the 
resolution duly passed 

Notices. 

У. Апу local authority, company, or person intending to apply for a license ог 
provisional order must at the time of lodging their memorial with the Board of 
Trade in the case of a license, and on or before lst November in the case of a 
provisional order, give notice in writing of their intended application to every local 
authority, company or person authorised to supply electricity under statutory 
powers within the district to which the proposed application refers. 

VI. Except in the case of an application by the Jocal authority for the district 
а provisional order will not be granted by the Board of Trade except to the body or 
person by whom the notice required by section 4, sub-section 1, of tbe Electric 
Lighting Act, 1882, was given. 

VII. In апу ease where а local authority, company, or person is required by 
the Acts to give notice to the local authority of the district, “іп such manner as 
the Doard of Trade may direct or approve," such notice must be given in writing 
and must be served, either by leaving the same at the offices of the said local 
authority on or before the appointed day, or by forwarding the same by post in a 
registered letter so that the same would in ordinary course of post be delivered on 
or before the appointed day. 

Application and Deposits. 

VIII. Every application for a license or provisional order must be made by 
memorial signed or sealed by, or on behalf of, the applicants, headed with a short 
title descriptive of the proposed undertaking (corresponding with that at the head 
of the advertisement hereinafter mentioned, see Rule XIII.), addressed to the Board 
of Trade. With the memorial must be deposited six copies of the draft license or 
order as applied for, with the schedule or schedules (if any) referred to therein. 
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IX. The deposited copies of the draft license or order must be in print. They 
must be printed on one side only and each schedule annexed must begin a new page. 
The names and addresses of the parliamentary agents or solicitors for the license 
or order must be printed on the outside of the draft. There must be a notice at 
the end of the draft stating that objections are to be made by letter addressed to 
the Board of Trade, marked on the outside of the cover enclosing it “ Electric 
Lighting Acts, and that such letter is to be sent to the Board of Trade in the case 
of a provisional order on or before the 15th January next ensuing, and in the 
case of a license within two months from the date of the newspaper containing the 
first advertisement of the application, and that а copy of such objections is to be 
forwarded to the parliamentary agents or solicitors for the license or order. 

The draft must contain amongst other things :—(1) The address and description 
of the applicants; (2) А description of the proposed area of supply ; *(3) А state- 
ment of the purposes for which а supply is to be given, viz., any or all of the publie 
or private purposes specified in section three of the Electric Lighting Act, 1882; 
+(4) Provisions concerning the breaking up of streets, railways, and tramways, where 
powers are sought to be obtained by the license or order for those purposes ; 
*(5) Conditions of supply; *(6) Provisions for securing the safety of the consumer 
and of the public from injury by shock, fire, or otherwise ` *(7) Provisions for enforc- 
ing the performance by the undertakers of their duties in relation to the supply of 
electricity and for the revocation of the license or order where the undertakers fail 
to perform such duties. 

Applicants must also deposit a sufficient number of printed copies of the draft 
license or order at offices in London and within the pro posed area of supply to be 
specified in the advertisement hereinafter mentioned (see Rule XIII.), such copies 
to be there furnished to all persons applying for them, at a price of not more than 
one sbilling each. 

X. The applicants must also deposit at the Board of Trade a published map of 
the district on a scale of not less than six inches to а mile, or if there is no 
published map, then the best map procurable, showing the boundaries of the 

posed area of supply, and the streets in which it is proposed that electric lines 
should be laid down within & specified time. "They must also deposit а copy of the 
said map for public inspection—In England or Ireland, in the office of the clerk of 
the peace for every county, riding, or division, and of the local authority of every 
district. In Scotland, in the office of the principal sheriff clerk for every county, 
district, or division, and of the local authority of every district in which the 
proposed area of supply or any part thereof is situate. Such deposits must be 
made in the case of a license when the memorial is lodged, and in the case of a 
provisional order on or before 30th November. 

XI. There must also be deposited with the memorial :—(1) A list of the local 
authorities in whose districts the area of supply is situate ; (2) A list of the local 
authorities, companies, or persons (if any) authorised to supply electricity under 
statutory powers within the area of supply; (3) A list of the streets not repairable 
by a local authority and of the railways and tramways (if any) which the applicants 
propose to take powers to break up; (4) A list of the canals and navigable rivers (if 
any) within the proposed area of supply ; (5) In the case of an application by a local 
authority a statement of particulars on the following points, (а) The sums pro- 
posed to be expended on the undertaking, (b) Whether it is proposed to raise a 
loan for the purposes of the undertaking, (c) The present rateable value of the 
district, (4) The amount of existing indebtedness and borrowing powera of the 
applicants for all purposes, and (е) The amount of existing rates in the pound. In 

case of an application otherwise than by a local authority a statement of the 
capital proposed to be expended and employed in connection with the undertaking 
and the mode in which such capital is to be provided. (6) If the applicants are a 


* These particulars must not be set out at length in draft orders, but must be provided for 
by the incorporation of the Electric Lighting (Clauses) Act, 1899. 
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company incorporated under the provisions of the Companies Acts, a copy of the 
memorandum and articles of association ; (7) A fee of £50 by cheque payable to 
an ‘ Assistant Secretary of the Board of Trade” to cover ordinary expenses. If 
in consequence of inquiries or otherwise additional expense is incurred, the amount 
will be charged to the 8 and must be paid by them in addition to the 
ordinary fee. 


Applications under Section 13 of Electric Lighting Act, 1882. 

XII. Where tbe undertakers under any license, order, or Special Act desire 
the written consent of the Board of Trade uuder Section 13 of the Electric Lighting 
Act, 1882, to enable them to break up any street not repairable ћу a local authority 
or any railway or tramway which they are not empowered to break up under such 
license, order, or Special Act, application for such consent must be made by 
memorial, and the memorial must specially request such consent and must describe 
accurately the street, railway, or tramway which they propose to acquire power to 
break up. 


Procedure. 


XIII. Applicants for а license or provisional order must proceed as follows, 
subject in the case of a license tothe application having been previously entertained 
by the Board of Trade, vide Rule I.:— They must publish notice by advertisement 
of their application, or in the case of a provisional order, of their intended applica- 
tion and every such advertisement must contain the following particulars ; 
(1) The objects of the application; (2) The address and description of the applicants ; 
(3) A description of the proposed area of supply ; (4) The names of the streets in 
which it is proposed that electric lines should be laid down within а specified time ; 
(5) A list of the streets not repairable by а local authority and of the railways and 
tramways (if any) which tbe applicants propose to take powers by the license or 
order to break пр; (6) The address of an office in London, and another office within 
the proposed area of supply, at which printed copies of the draft license or order 
when applied for, and of the license or order when made, can be obtained at a price 
of not more than one shilling each. 

The advertisement must be headed with а short title, descriptive of the 
undertaking (corresponding with that at the head of the memorial), and it must 
state that every local or other public authority, company, or person desirous 
of bringing before the Board of Trade any objection respecting the application must 
do so by letter addressed to the Board of Trade, marked on the outside of the cover 
enclosing it “ Electric Lighting Acts,” in the case of a provisional order on or 
before January 15th next ensuing, and in the case of a licence within two months 
from the date of the петерарег containing the first advertisement, and that а copy 
of such objection must also be forwarded to the parliamentary agents or solicitors 
for the license or order. The advertisement must ое inserted once at least in each 
of two successive weeks in ono and the same newspaper, pubiished and circulating 
in the proposed area of supply, or in such other newspaper as the Board of Trade may 
direct ; and once at least in the London, Edinburgh, or Dublin Gazette, accordingly 
ав the рторсвед area of supply is situate т England, Scotland, or Ireland. 

XIV. If any local or other public authority, company, or person desires to 
bring before the Board of Trade any objection respecting ап applieation for a 
license or а provisional order they must do so by letter addressed to the Board of 
Trade, marked on the outside of the cover enclosing it Electric Lighting Acts,” in 
the case of а provisional order on or before January 15th next ensuing, and in the 
case of a license within two months from the date of the newspaper containing the 
first advertisement of the application. A copy of the objection must also be served: ` 
upon the parliamentary agents or solicitors for the license or order. If any local 
or other public authority, company, or person desires to have any clauses or other 
amendments inserted in the license or order, they must deliver the same to the 
Board of Trade, and also to the parliamentary agents or solicitors for the license or 
order, on or before the time limited for bringing objections. 
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XV. When a license or provisional order has been granted by the Board of 
Trade and delivered to the applicants, they must forthwith deposit printed copies: 
for public inspection in the offices specified in Rule X., and must supply copies to 
all persons applying for the same, at a price of not more than one shilling each, and: 
must further publish the same as the Board of Trade may direct. 

XVI. Where in а license or provisional order granted by the Board of Trade a 
deposited map is referred to, the promoters must within one month from the grant 
of the icense or order deposit at the Board of Trade a published map on a scale of 
not less than six inches to a mile, or if there is no published map then the best map. 
procurable showing the area of supply coloured to correspond with the description 
in the license or order. The map must be mounted on linen and must be certified 
аз correct as regards their respective districts by the clerk or surveyor to every 
local authority having jurisdiction within the area of supply. 


Special Provisions as to Provisional Orders. 

XVII. In the case of provisional orders the following additional regulations: 
must be observed :—(1) The advertisements must be inserted in October or 
November ; (2) A copy of the advectisement must be deposited on or before the 
30th November at the Board of Trade aud at the offices specified in Rule X.; 
(3) The memorial must be lodged on or before 21st December; (4) The parliamen- 
tary agents or solicitors for the order must be prepared to prove compliance with 
the provisions of the Acts and these rules by the 15th January, and all such proofs 
must be completed on or before the 22ad February. Six days' notice will be given 
ofthe day and hour at which such agents or solicitors аге to attend for the purpose 
at the Board of Trade, and printed forms of proof will accompany the notice. 
These forms must be filled up and brought with the requisite documents to 
the Board of Trade at the time fixed for receiving proof. 

Board of Trade, July 30, 1900. CounTENAY Boy e, Secretary. 

NorE.— When applications for provisional orders authorising the supply of 
electricity within the district of any local authority are received by the Board of 
Trade from such local authority, and also from апу other authority, company, of 
person, the Board of Trade will give а preference to the application of the local 
authority of the district in every case where in the opinion of the Board of Trade, 
no special circumstances exist which render such a preference inexpedient. In cases 
of applications for a license, renewal of license, or provisional order, to which 
objeetion is made by any person locally interested, the Board of Trade will, if they 
consider it expedient, hold a local inquiry, of which due notice will be given. 

These Rules are in addition to any requirements relating to applications for 
Provisional Orders which are contained in the Standiag Orders of Parliament. 


— — 


MODEL PROVISIONAL ORDER. 


Uader the Electric Lighting Acts, 1882 and 1888. 
PROVISIONAL ORDER. 


PROVISIONAL ORDER 

Свачтер ву THE BOARD ог TRADE UNDER тнє ELECTRIC LicHtina Астз, 1832 anp 1888" то 

(пате of Undertakers) 

IN RESPECT OF (name of Borough or district in which the arca of supply is situated). 
dus Short Title. —Тћав Order may be cited as the . . Electric Lighting 

kV ДЕ 

2 Incorporation of the Electric Lighting (Clauses) Act, 1593. —Тће provisions contained in the 
Schedule to the Electric Lighting (Clauses) Act, 1899 (with the exception of Sections 83 and 84 of 
that Schedulet), are incorporated with, and form part of, this Order. 


_ • [n Scotch Orders add “and the Electric Lighting (Scotland) Act, 1890.” 
1 ln Scotch Orders Section 84 only, in Irish Orders Section 85 only must be excepted. 
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3. Undertakers.—' The Undertakera for the purposes of this Order, and within the meaning of 
Section 2 of the Schedule to the Electric Lighting (Clauses) Act, 1899, are the* 

4. Arca of Зирр!у. —Тће area of supply for the purposes of this Order and within the meaning 
of Section 4 of the Schedule to the Electric Lighting (Clauses), 1899, shall be the area which is 
described in the First Schedule to this Order, and is more particularly delineated on the Map 
deposited, together with this Order at the Board of Trade by the Undertakera, and signed by ап 
Assistant Secretary to the Board of Trade. 

T5. Power to Break up Streets, &c. Subject to the provisions incorporated with this Order, the 
Undertakers are specially authorised by this Order to break up the streets not repairable by the 
local authority which are mentioned in the Second Schedule to thia Order, and the railways and 
tramways which are also mentioned in that Schedule. 

6. Compulsory Works.—The streets and parts of streets throughout which the Undertakers are 
tolay down suitable and sufficient distributing mains for the purposes of general supply within a 
period of two years after the commencement of this Order, as mentioned in Section 21 of the 
Schedule to the Electric Lighting (Clauses) Act, 1899, are those mentioned in the Third Schedule to 
this Order. 

7. Maximum Priccs,— The maximum prices which may be charged by the Undertakers as 
mentioned in Section 52 of the Schedule to the Electric Lighting (Clauses) Act, 1999, are those 
stated in the Fourth Schedule to this Order. 

$8. Deposit. The sum to be deposited or secured in pursuance of Section 5 of the Schedule to the 
Electric Lighting (Clauses) Act, 1899, 1а........................ pounds. 

9. Commencement of Order.—Thia Order shall come into force upon the day when the Act 
confirming this Order is passed, and that day, for the purposes of the Electric Lighting (Clauses) 
Act, 1899, shall be the commencement of this Order. 

[N.D.—Where an Order is granted to a company ог peraon having overhead wirea already 
installed a clause will be inserted providing for their removal, except in special circumstances.] _ 


First SCHEDULE. 
8 Area of suppiy— 
SECOND SCHEDULE. 
List of streets not repairable by the local authority, railways, and tramways which may 
be broken up by the Undertakers in pursuance of the special powers grauted by this Order. 
(«) Streets : 
(^) Railways: 
` (с) Tramways: 
THIRD SCHEDULE. 
List of streets and parts of streets throughout which the Undertakers are to lay down 
suitable and sufficient distributing mains for the purposes of general supply, within a period of 
two years after the commencement of this Order : 


FounTH SCHEDULE. 


Maximum Priccs,—In this Schedule the expression "unit" shall mean the energy contained 
in à current of 1,000 amperes flowing under an electromotive force of one volt during one hour. 

Section 1,—Where the Undertakers charge any consumer by the actual amount of energy 
supplied to him, they shall be entitled to charge him at the following rates per quarter :—For any 
amount up to 20 units, ; and for each unit over 20 units, 3 

section J. —W here the Undertakers charge any consumer by the electrical quantity contained 
in the supply given to him, they shall be entitled to charge him according to the rates set forth in 
Section 1 of this Schedule, the amount of energy supplied to him being taken Lo be the product of 
that electrical quantity and the declared pressure at the consumer's terminals, that is to say, such 
а constant pressure at those terminals as may be declared by the Undertakers under the Board of 
Trade regulations. 


* A company registered under the Companies Acts should ђе so described, and the address of 
the registered office should be added. 

t Sec Section 12 of the Schedule to the Electric Lighting (Clauses) Act, 1899. 

+ This provision is not required in the case of an Order granted to a local authority. 

8 Where the area of supply consists wholly of recognised areas of government, such as borougha, 
districts, or parishes, it will be described accordingly. Та other cases detailed boundaries must be 
inserted, and а provision added, that in case of difference between the description in the Schedule 
and the area as delineated on the deposited map, the latter is to prevail. 

| In ordinary cases the level crossings must be specified; in the case of a light railway or other 
Pia SCH along the highway on the level, the length aud position of the railway must be 
described, 
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BOARD OF TRADE REGULATIONS.* 
(Under the ELECTRIC LIGHTING ACTS, 1882 and 1888) 
(А) For securing the Safety of tlie Public, and 
(B) For ensuring a proper and sufficient Supply of Electrical Energy. 


Definitions. 

In the following regulations :— 

The expression “the Order means the ————— Order, f 
А i expression “the undertakers " means the undertakers for the purpose of 

e Order. 

The expression consumer's wires" means any electric lines on а consumer's 
premises which are connected with the service lines of the undertakers at the 
consumer’s terminals. 

The expression “aerial line" means any electric line which is placed above 
ground and in the open air. 

The expression “ pressure " means the difference of electrical potential between 
any two conductors through which a supply of energy is given, or between any 
part of either conductor and the earth ; and 

(а) Where the conditions of the supply are such that the pressure may at any 
time exceed 500 volts, if continuous, or 250 volts, if alternating, but cannot 
exceed 3,000 volts, whether continuous or alternating, the supply shall be deemed 
a high-pressure supply: 

. (b) Where the conditions of the supply are such that the pressure may оп 
ак system exceed 3,000 volts, the supply shall be deemed an extra high-pressure 
supply. 

The expressions “ high-pressure ” and extra high-pressure ” respectively are 
ued in relation to electric lines, conductors, circuits, and apparatus, according to 
mà iE of the supply delivered through the same, or particular portions 

roof. 

Where these regulations require any metallic body to be “ efficiently connected 
with earth," it shall be connected with the general mass of earth in such manner as 
vill ensure at all times an immediate and safe discharge of electrical energy. 

Other expressions to which meanings are assigned in the Order or in the above- 
mentioned Acts have the same respective meanings in these regulations. 


À.— REGULATIONS FOR SECURING THE SAFETY OF THE PUBLIC. 
General. 

l. Pressure of Supply to Consumers. — The pressure of a supply delivered to any 
consumer shall not exceed 250 volts, at any pair of terminals, except with the 
express approval of the Board of Trade. Such approval will only be given for 
special purposes and on the joint application of the consumer and the undertakers, 
and the supply will be subject to such further regulations аз the Board of Trade 
шау from time (о time prescribe. 

2. Pressure of Supply to Transforming Apparatus.—The pressure of a supply 
delivered to & transforming station or to a transforming apparatus on а consumer's 
premises may exceed 250 volts, but shall not exceed the limits of high pressure. 

3. Limitations of Extra High-Pressure Supply.—An extra high-pressure supply 

not be given except to distributing stations or other premises in the sole 
оспрабоп of the undertakers, and with the written consent of the Board of 

е, and subject to such regulations and conditions as the Board may prescribe. 


"The Regulations here printed are copied from the Form No. 2, revised and published by the 
Board of Trade in 1896, as applicable to Companies in the Provinces. Three companion forms were 
published at the same time, No. 1 applicable to Local Authorities in the Provinces, No. 3 to 
annzanies in London, and No. 4 to Local Authorities in London. The slight variations in these 

are indicated in notes, 
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4. Maximum Current in Conductors. —The maximum working current in апу 
conductor shall not be sufficient to raise the temperature of the conductor or 
any part thereof to such an extent as to materially alter the physical condition or 
specific resistance of the insulating covering, if any, or in any case to raise such 
temperature to a greater extent than 30'F.; the cross-sectional area апа 
conductivity at joints must be sufficient to avoid local heating, and the joints must 
be protected against corrosion. 

5. Minimum Size of Conduclors.—The sectional area of the conductor in any 
electric line laid or erected in any street after the date of these regulations shall 
not be less than the area of a circle of one-tenth of an inch diameter, and where 
the conductor is formed of a strand of wires, each separate wire shall be at least as 
large as No. 20 standard wire gauge. 

6. Specification of Insulating Material. — All material used for insulating electric 
lines or apparatus shall be of the,best quality, and thoroughly durable and efficient, 
having regard to the conditions of its use. Suitable provision shall be made for 
tho protection of the insulating material against injury or removal. 

If the protection so provided be wholly or partly metallic it shall be efficiently 
connected with earth. 

7. Insulation Test of Electric Lines.—Every main shall be tested for insulation 
after having been placed in position and before it is used for the purposes of 
supply, the testing pressure being at least 200 volts, and the undertakers shall 
duly record the results of the tests of each main, or section of a main. | 

8. Maintenance of Insulation.—The insulation of every complete circuit used 
for the supply of energy, including all machinery, apparatus, and devices forming 
part of, or in connection with, such circuit, shall be so maintained that the leakage 
current shall not under any conditions exceed one-thousandth part of the maximum 
supply current; and suitable means shall be provided for the immediate indication 
and localisation of leakage. Every leakage shall be remedied without delay. 

Every such circuit shall be tested for insulation at least once in every week, 
and the undertakers shall duly record the results of the testings. 

Provided that where the Board of Trade have approved of any part of any 
electric circuit being connected with earth, the provisions of this regulation shall 
not apply to that circuit so long as the connection with earth exists. 

9. High-Pressure Conductors to be Covered.—Every high-pressure conductor laid 
after the date of these regulations shall be continuously covered with insulating 
material to a thickness of not less than one-tenth part of an inch, and in cases 


where the extreme difference of potential in the circuit exceeds 2,000 volts, the 


thickness of insulating material shail not be less in inches or parts of an inch Шар 
the number obtained by dividing the number expressing the volts by 20,000. 

10. Testing of Insulation of all Paris of any High-Pressure Circuit.—A_high- 
pressure circuit shall not be brought into use unless the insulation of every part 
thereof has withstood the continuous application, during one hour, of pressure 
exceeding the maximum pressure to which it is intended to be subjected in use, 
—that is to say,in the caso of every electric line a pressure twice the said maximum 
pressure, and in the case of every machine, device, or apparatus, a pressure 50 
per cent. greater than the said maximum pressure. 

The undertakers shall duly record the results of each test. 

, ll. Quick-acting Cut-uff for High-Pressure Lines, &c.—Every high-pressure 
electric line, conductor, or other apparatus shall be protected by a suitable auto- 
matic quick-acting cut-off. 

Provided that it shall not be incumbent upon the undertakers to provide 
such a cut-off for the outer conductor of a concentric main which is, with the 
approval of the Board of Trade, efficiently connected with earth. 

12. Transformers.—In every case where a high-pressure supply is transformed 
for the purpose of supply to one or more consumers, some suitable automatic and 
quick-acting means shall be provided to protect the consumer’s wires from any 


Mi 
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accidental contact with or leakage from the high-pressure system, either within or 
without the transforming apparatus. 

13. Limit of Power in High-Pressure Electric Глте.— А high-pressure electric 
line shall not be used for the transmission ої more than 300,000 watts, or in the 
сазе of an aerial line 50,000 watts, except with the consent in writing of the 
Board of Trade, and efficient means shall be provided to prevent this limit being at 
any time exceeded. 

14. Protection from Lightning.—Where any portion of any electric line or any 
support for an electric line is exposed in such a position as to be liable to injury 
from lightning, it shall be efficiently protected against such injury. 

15. Accidents to be Reported. —W here any accident by explosion or fire, or any 
other accident of such kind as to havo caused or to be likely to have caused 1083 of 
life or personal injury, has occurred at any part of any electric line or work, the 
undertakers shall give immediate notice thereof to the Board of Trade. 

| Aerial Lines. 

16. lMarimum Intervals between Supports.—Every aerial line shall be attached 
te supports at intervals not exceeding 200ft. where the direction of the line 
is straight, or 150ft. where the direction is curved, or where the line makes 
a horizontal angle at the point of support. 

17. Supports, Construction and Erection of.—Every support of an aerial line 
shall be of a durable material, and properly stayed against forces due to wind 
pressure, change of direction of the line or unequal lengths of span. The factor 
of safety shall be for aerial lines and suspending wires at least six, and for all 
other parts of the structure at least twelve, taking the maximum possible wind 
pressure at 50 pounds per square foot. No addition need be made for a possible 
accumulation of snow. 

Every support, if of metal, shall be efficiently connected with earth, 

18. Attachment of Aerial Lines.—Aerial lines shall be attached to insulators, 
and shall be so guarded that they cannot fall away from the support. Conductors 
covered with insulating material shall not be attached to the insulators by un- 
insulated metal binders. 

19. Height from Ground and Distance from Buildings, &c.—An aerial line shall 
not in any part thereof be at a less height from the ground than 18ft.,* or 
where it crosses a street 30ft.,“ or within 5ft. measured horizontally or 760. 
measured vertically from any building or erection other than a support for the 
line, except where brought into a building for the purpose of supply. 

20. Service Lines from Aerial Lines.—Service lines from aerial lines shall 
be led as directly as possible to insulators firmly attached to some portion of 
«he consumer's premises which is not accessible to any person without the use of 
a ladder or other special appliance, and from this point of attachment they 
shall be enclosed and protected in accordance with the subsequent regulations 
as to electric lines on the consumer's premises. Every portion of any service line 
which is outside a building but is within 7ft. from the building shall be completely 
enclosed in stout india-rubber tubing. 

21. Angle of Crossing Thoroughfares.—W here an aerial line crosses a street, 
the angle between the line and the direction of the street at the place of 
"с shall not be less than 60deg., and the spans shall be as short аз 
possible. 

22. Crossing Wires, &c.— Where an aerial line crosses, ог is in proximity to 
any metallic substance, precautions shall be taken by the undertakers against the 
possibility of the line coming into contact with the metallic substance, or of the 
metallic substance coming into contact with the line by breakage or otherwise. 

23. Suspending Wires.—Every high-pressure aerial line shall be efficiently 
suspended by means of insulating ligaments to suspending wires, so that the weight 
of the line does not produce any sensible stress in the direction of its length. АП 
suspending wires, if of iron or steel, shall be galvanised. 


* In the County of London 20ft. and 36ft. 
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24. Discharge of Pressure in Case ој Fire.—In the case of any high-pressure 
aerial line exceeding one half mile in total length, means shall be provided whereby 
the pressure may bo discharged from any portion of the line erected over or 
alongside of any building or buildings without loss of time in case of fire or other 
emergency. 

25. Maintenance.—Every aerial line, including its supports and all the 
structural parts and electrical appliances and devices belonging to or connected 
with the line, shall be duly and efficiently supervised and maintained as regards 
both electrical and mechanical conditions. 

26. Unused Aerial Lines to be Кетотва.— Ап aerial line shall not be permitted 
to remain erected aíter it has ceased to be used for the supply of energy, unless 
the undertakers intend within а reasonable time again to take it into use. 

Electric Lines other than Aerial Lines. 

Construction of Receptacles for Electrical Lines.—All conduits, pipes, casings, 
and АИ boxes used as receptacles for electric lines shall be constructed of 
durable material, and where laid under carriage ways shall be of ample strength to 
prevent damage from heavy traffic; and reasonable means shall be taken by the 
undertakers to prevent accumulation of gas in such receptacles. 

28. Crossing Pipes, Фе. —W here any electric line crosses, or is in proximity to, 
any metallic substance, special precautions shall be taken by the undertakers 
against the possibility of any electrical discharge to the metallic substance from the 
line or from any metal conduit, pipe or casing enclosing the line. 

29. Electric Continuity of Metal Conduits, Pipes, or Casing.—All metal conduits, 
pipes or casings containing any electric line shall be efficiently connected with 
earth ; and shall be 80 jointed and connected across all street boxes and other 
openings so as to make good electrical connection throughout their whole length. 

30. Precautions ayainst Charging of Short Lengths of Pipe, dc. Where isolated 
lengths of metal conduit, pipe, or casing are used for the protection of any electric 
line at road crossings or similar positions, special precautions shall be taken to 
prevent the possibility of any electrical charging thereof. 

3l. Precautions to be Taken when Bare Conductors are Used.—Where the 
conductors of electric lines placed in any conduit are not continuously covered with 
insulating material, they shall be secured in position, and no unfixed uninsulated 
matcrial of a conducting nature shall be contained in the conduit. No such 
conductor shall be at a higher potential than 300 volts. 

Adequate precautions 5 shall also be taken to ensure that no accumulation o£ 
water shall take place in any part of the conduit, and to prevent any dangerous 
access of moisture to the conductors or the insulators. 

In the case of any such electric lines laid in conduits after the date of these 
regulations, the insulators shall be so disposed that they can be readily inspected. 

32. High-Pressure Lines Laid above Ground. — Every portion of any high-pressura 
electric line placed above the surface of the ground, or in any subway not in the 
sole occupation of the undertakers, shall be completely enclosed either in a tube ct 
highly insulating material embedded in brickwork, masonry, or cement concrete, 
or in strong metal casing efficiently connected with earth, 

33. High-Pressure Lines Laid in Proximity to other Electric Lines or to the Surface 
of the Ground. Where any high-pressure electric line is laid beneath the surface of 
the ground efficient means shall be taken to render it impossible that the surface 
of the ground or any neighbouring electric line or conductor shall become charged 
by leakage from the high-pressure electrie line. | 


Street Boxes. | 
34. Street Boxes.—In addition to the provisions contained in Regulation 27 as 
to the construction of receptacles for electric lines, the following regulations shall 
be observed with respect to the construction of street boxes: 
%) The covers of all street boxes shall be so secured that they cannot be 
opened except by means of a special appliance, 
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(2) The covers of all street boxes containing high-pressure apparatus other 
than cables shall be connected to strips of metal laid immediately underneath the 
adjacent roadway, and efficient means shall be taken to render it impossible that 
the covers or other exposed parts of these boxes, or any adjacent material forming 
the surface of the street, shall become electrically charged, whether by reason of 
leakage, defect, or otherwise. 

(с) Where street boxes are used as transformer chambers, reasonable means 
shall be taken to prevent as far as possible any influx of water, either from the 
adjacent soil or by means of pipes; and in the case of any such street box 
exceeding one cubic yard in capacity, ample provision shall be made by ventilation 
or otherwise for the immediate escape of any gas which may by accident have 
obtained access to the box, and for the prevention of danger from sparking. 

(4) All street boxes shall be regularly inspected for the presence of gas, and if 
any influx or accumulation is discovered, the undertakers shall give immediate 
notice to the authority or company whose gas mains are laid in the neighbourhood 
of the street box. 

Transforming Stations. 


35. Transforming Stations.—Transforming stations, or points in a system of dis- 
tribution in which a high-pressure supply is transformed for the purpose of 
supply to consumers, and which are not оп the consumer's premises, shall be 
established in suitable places, which are in the sole occupation and charge of the 
undertakers. | | 


Consumer's Premises. 


36. Responsibility of Undertakers for their, Lines, фе., on Consumer's Premises.— 
The undertakers shall be responsible for all electric lines, fittings, and apparatus 
belonging to them, or under their control, which may be upon a consumer's premises, 
being maintained in a safe condition, and in all respects fit for supplying energy. 

37. Fire Risks—In delivering the energy to a consumer's terminals, the 
undertakers shall exercise all due precautions so as to avoid risk of causing fire on 
the premises. | | 

38. Alain Fuses or Disconnectors to be Provided т a Locked Receptacle.—A suitable 
safety fuse or other automatic disconnector shall be inserted in each service line 
within a consumer’s premises as close as possible to the point of entry, and 
contained within a suitable locked or sealed receptacle of fir proof construction 
except in cases where the service line is protecte1 by fuses in a street box. 

39. Treatment F Electric Lines and Apparatus on Consumer's Premises. All electric 
lines and apparatus placed on a consumer's premises shall be highly insulated and 
thoroughly protected against injury to the insulation or access of moisture, and 
any metal forming part of the electric circuit shall not, unless efficiently connected 
with earth, be exposed so that it can be touched. All electric lines shall be so fixed 
and protected as to prevent the possibility of electrical discharge to any adjacent 
metallic substance. | 

40. Transformers and High-Pressure Apparatus to be Enclosed in Metal. —W here 
the general supply of energy is a high-pressure supply, and transforming apparatus 
is installed on a consumer's premises, the whole of the high-pressure service lines, 

eonductore, and apparatus, including the transforming apparatus itself, so far as 
they are оп the consumer's premises, shall be completely enclosed in solid walls, 
or in strong metal casing efficiently connected to earth, and securely fastened 
throughout, | | 

41. Connection to Consumer not to be made where Leakage would result.—The 
undertakers shall not connect the wires and fittings on a consumer's premises 
with their mains unless they are reasonably satisfied that the connection would 
not cauze a leakage from those wires and fittings exceeding one ten-thousandth 
part of the maximum supply current to the premises; and where the under 
takers decline to make such connection they shall serve upon the consumer a 

notice stating their reasons for so declining. 
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42, Discontinuance of Supply on Discovery of Leakage on Consumer's Premises,— 
df the undertakers are reasonably satisfied, after making all proper examination by 
testing or otherwise, that a leakage exists at some part of a circuit, of such 
extent as to be a source of danger, and that such leakage does not exist at any 
part of the circuit belonging to the undertakers ; then, and in such case, any officer 
of the undertakers, duly authorised by them in writing, or, if the undertakers so 
require, an electric inspector may, for the purpose of discovering whether the 
leakage exists at any part of a circuit within, or upon, any consumer’s premises, 
‘by notice require the consumer at some reasonable time after the service of the 
notice to permit him to inspect and test the wires and fittings belonging to the 
consumer and forming part of the circuit. 

In any case where the undertakers require the services of an electric inspector 
under this regulation they shall pay him the prescribed fee. 

If on such testing the officer or the electrical inspector discovers a leakage 
from the consumers wires exceeding one ten-thousandth part of the maximum 
supply current to the premises, or if the consumer does not give all due facilities 
for such inspection and testing, the undertakers shall forthwith discontinue the 
-supply of energy to the premises in guestion, giving immediate notice of the 
.discontinuance to the consumer, and shall not recommence the supply until they аге 
reasonably satisfied that the leakage has been removed. This regulation shall 
mot affect any power contained in the Order or otherwise enable the undertakers 
to discontinue the supply. 

43. Appeal to Electric Inspector.—If any consumer is dissatisfied with the action 
-of the undertakers in refusing to give or discontinuing or in not recommencing the 
supply of energy to his premises, the wires and fittings of that consumer may, 
-on his application, and on payment of the prescribed fee, be tested for the 
existence of leakage by an electric inspector. 

This regulation shall be endorsed on every notice given under the provisions 
of either of the two last preceding regulations. 

Are Lighting. 

44. Arc Lamps to be Guarded.—All arc lamps shall be so guarded as to prevent 
pieces of ignited carbon or broken glass falling from them, and shall not be used 
dn situations where there is any danger of the presence of explosive dus? ог 

45. Height from Ground.—Arc lamps used in any street for public lighting shall 
"be so fixed as not to be in any part at а less height than 10 feet from the ground. 

46. Cut-off Switch.—Arc lamps used in any street for private lighting shall be 
'fixed so as not to be in any part at a less height than 8 feet from the ground, and 
-shall be so screened as to prevent risk of contact with persons. A cut-off switch, 
‘fixed in'a suitable locked receptacle, shall be provided for every high-pressure arc 
‘lamp, and such switch shall be of such pattern and construction as will provide:— 

(a.) That the lamp can by its means be entirely disconnected from the supply 
-circuit ; 

(b.) That the switch itself can be safely operated in the dark without special 
precautions; and 

(c.) That there shall be no danger of any injurious electrical arcing, sparking, 
-or heating being caused by the operation of the switch. 

47. Penalties for Default. D the undertakers make default in complying with 
апу of the preceeding regulations, they shall on conviction be liable to a penalty not 
-exceeding £10 for every such default, and to a daily penalty not exceeding £10. 

The recovery of a penalty under these regulations shall not affect the liability 
of the undertakers to make compensation in respect of any damage or injury 
which may be caused by reason of the default. 

B.—REGULATIONS FOR SECURING A PROPER AND SUFFICIENT SUPPLY OF 
ELECTRICAL ENERGY. 
1. Notice of Intention to Supply through Mains.—Forty-eight hours at least 


before the undertakers are ready to commence to supply energy through any . 


2 zz 
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feeding, charging, or distributing main, they shall serve a notice* upon the Local 
Authority of their intention to commence such supply. 


3. Undertakers to provide Constant Supply.—From and after the time when the 
undertakers commence to supply energy through any distributing mains, they shall 
maintain a supply of sufficient power for the use of all the consumers for the time 
being entitled to be supplied from such main ; and such supply shall, except so far 
as may be otherwise agreed upon from time to time betweenf the Local Authority 
and the undertakers, be constantly maintained. Provided that, for the purposes of 
testing, or for any other purposes connected with the efficient working of the under- 
taking, the authority by whom the electric inspector is appointed may give 
permission to the undertakers to discontinue the supply at such intervals of 
time and for such periods as that authority may think expedient. When the 
supply is so discontinued notice of such discontinuance, and of the probable duration 
thereof, shall be forthwith served upon the Local Authority. 


3. Provisions as regards Stoppage.—The system of distributing mains shall be 
во arrabged in sections that in case it becomes necessary to stop the supply through 
any portion of а main for more than one hour, for the purposes of repairs, or for 
any other reason, the stoppage of supply will in no case exceed in amount a 
maximum power of 200,000 watts, or extend to the premises of more than 80 con- 
sumers, and in the case of every stoppage for more than one hour reasonable 
notice shall be previously given by the undertakers to every consumer affected 
thereby except in cases of emergency. 


4. Pressure in Mains during Supply.—During the whole of the period when a 
supply of energy is required to be maintained by the undertakers in the 
distributing mains under the Order and these regulations, it shall be maintained at 
s constant pressure (in these regulations termed “ the standard pressure"); but 
the standard pressure may be different for different portions of the distributing 
mains. Provided that the undertakers shall be deemed to have complied with tho 
requirements of this regulation so long as the pressure does not at any point vary 
more than 2 per cent. from the corresponding standard pressure, in the case of a 
general supply at high pressure, or 3 per cent. in other cases, unless changes in 
pressure recur so frequently as to cause unsteadiness in the supply. 


5. Fixing of Standard Pressure.—The standard pressure shall be fixed by the 
undertakers and notice of the amount of such standard pressure shall be given to 
the "Local Authority before the undertakers commence to supply energy to con- 
sumers, and such standard pressure shall not be altered except by permission of the 
Local Authority, and upon such terms and conditions as the Local Authority may 
impose, and after publie notice has been given during a period of one month 
in such manner as the Local Authority may require, of the intention of the 
undertakers to apply for permission to alter the same. The undertakers may 
appeal against any decision of the Local Authority under this regulation to the 
Board of Trade, whose decision shall be final. 


*The Local Authority Forms read “give public notice" instead of “serve a notice upon the 
Lal Authority.” 

* The London Forms insert here “the County Council," the Local Authority Кога omitting the 
words “the Local Authority " which follow. In the Provincial Local Authority Form the sentence 
reads “except so far аз the Board of Trade may otherwise from time to time permit, be constantly 
caintained.'"' | 

$ The Local Authority Forms гза1 “ public notice all be given, and omit the last eight words 
uf the paragraph. 

In the London Company Form (except in the City) substitute “County Council" for “ Local 
Authority throughout this regulation. In the London Local Authority Form read "public notice 
for notice to the Local Authority,“ and substitute County Council" for“ Local Authority“ where 
curring subsequently. According to the Provincial Local Authority Form notice must be published 
ind the terms and conditions are imposed by the Board of Trade. 
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* Provided that so long as effect is given to the next following regulation the - 
undertakers shall not be bound, under this regulation or any regulation corresponding 


thereto, previously made, to comply with any condition which has been or may be 


imposed thereunder, the effect of which is to prohibit any change in the pressure of — 


the supply to any premises except with the consent of the consumer. 


6. Declared Pressure at Consumers Terminals.—Before commencing to give а 
supply of energy to any consumer, the undertakers shall declare to such consumer 
the constant pressure at which they propose to supply energy at his terminals. 
The pressure so declared at any pair of consumer's terminals shall not at any time 
be altered or departed from except in consequence of any authorised alteration of 


the corresponding standard pressure. In the case of a transformation of energy : 


on the consumer's premises, the undertakers shall give the consumer the choice of 


a supply at either of two different pressures, one of which shall be approximately . 
half the other, and in such case the pressure so chosen by the consumer shall be . 


the declared constant pressure. 


Provided that no change shall be made in the pressure of the supply to any 


premises which at the datef of these regulations are supplied with energy by the 
undertakers except with the consent of the consumer. 


* But where the consumer withholds his consent after the undertakers have ` 
offered to comply with the general terms and conditions imposed by the {Local | 


Authority, and, if not required to do so under those terms and conditions, also to 
pay the reasonable cost of or incidental to the change (including compensation for 


— 


any loss or damage incurred in consequence of the change), the undertakers may - 
appeal to the Board of Trade, and that Board may, if they think jit, give their . 
consent to the change on such terms and conditions as they impose, and the consent ` 
of the Board во given shall for the purpose of this regulation have the same effect ` 


as the consent of the consumer. 


The Board of Trade may, if they think it necessary in any case, refer to a Single 


arbitrator appointed by them to determine what terms and conditions it would be 
proper to impose under this provision in case the consent of the Board is given. 


Any such arbitration shall be subject to the like provisions as an arbitration in 


pursuance of a вресіаї act under Part I. of the Board of Trade Arbitrations, &e., 
Act, 1874, and shall also be subject to the provisions of the Arbitration Act, 1889, 


as if the arbitration were pursuant to a submission, except that the powers under the 


last-mentioned act with respect to the costs of the reference and award shall be 


exercised by the Board of Trade instead of by the arbitrator. 

7. Variation of Pressure at Consumer's Terminals.—The variation of pressure 
at any consumer’s terminals shall not under any conditions of the supply which 
the consumer is entitled to receive, exceed four per cent. from the declared 
constant pressure. 


8. Penalty for Default. —Yf the undertakers make default in complying with | 


any of these regulations as to supply, they shall, subject to the provisions of the 
Order, be liable on conviction to а penalty not exceeding #5 for every such default 
and to а daily penalty not exceeding £5. 


These Regulations are made subject to the power of the Board of Trade to 
make such further or other regulations as they may think expedient ; and nothing 
in these Regulations shall be construed to authorise the undertakers to lay any 
electric line or work their undertaking otherwise than in accordance with the Order 
and the principal Act, ог to supply energy otherwise than by a system for the time 
b3ing approved of by the Board of Trade under the Order. 


* The additions here shown in italics were made by the Board of Trade in 1901, as the result of 
ап enquiry held before Sir Courtenay Boyle in March of that year. Si ' 

t This date is fixed by the date of the letter of the Board of Trade sending the Regulations, {о 
the undertakers in question. 

$ See reference (|) on preceding page. 
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BOARD OF TRADE REGULATIONS REGARDING ELECTRIC 
MOTOR INSTALLATIONS. 


— — . 


(1) The frame and shaft of every electric motor intended to be worked at 
the pressure specified in this approval shall be efficiently connected with earth. 

(2) The electric lines forming the connections to motors or otherwise in 
connection with this supply, and placed upon the aforesaid premises of the con- 
sumers, shall be, as far as practicable, completely enclosed in strong metal casing 
efficiently connected with earth. 

(3) The supply to every motor shall be controlled by means of an efficient 
cut-off switcb, placed in such a position as to be easily handled by the person in 
charge of the motor, and connected so that by its means all pressure can be cut 
off from the motor itself, and from any regulating switch resistance or other 
device in connection therewith. 

Efficient fuses, or other automatic cutouts, shall also be provided, so as to 
protect the branch circuit on each side of every motor from excess of current. 

The above mentioned switches and cutouts shall be so enclosed and protected 
that there shall be no danger of any shock being obtained in the ordinary handling 
thereof, or of any fire being caused by their normal or abnormal action. 
===(4) A notice shall be fixed in à conspicuous position at every motor and 
switchboard in connection with this supply forbidding unauthorised persons to 
touch the motors or apparatus. 

Albe Board of Trade reserve to themselves the power to revoke this approval 
if at any time the above Regulations are not complied with, or if for any reason 
васћ revocation appears to them desirable. 


BYE-LAWS UNDER THE PUBLIC HEALTH ACTS 
AMENDMENT ACT, 1890. 
PART II. (TELEGRAPH, ETC., WIRES. 


The following is à form of Bye-Laws which, subject to some variations in 
special cases, principally affecting railway bridges, has been approved by the 
Board of Trade and adopted by numerous Urban authorities. (See page 16.) 

L Al] posts, wires, tubes, and other apparatus which have been or may here- 
after be stretched or placed over, along, or across any street for the purpose of any 
telegraph, telephone, lighting, railway signalling, or other purpose, and not 
exempted from the operation of these Bye-laws by or under the provisions of tlie 
above-mentioned Act, must be stretched and placed in conformity with the follow- 
ing rules :— 

/]) Every wire or tube must be so stretched or placed as not to be at any point at a less 
height above the street than 50 feet where it crosses the street, and elsewhere than 
18 feet, except with the consent in writing of the urban authority. 

Provided that where a wire or tube is stretched or placed along а bridge which 
is carried over any street it may be stretched or placed at a less height than as 
above-mentioned, so that it be not lower at any point than the structure of the 
bridge at that point. 

(2, Every wire or tube must be securely attached to adequate supports of durable material 
and construction, and such supporte must be ‘situate at distances of not more than 
115 yards apart, except in any case where the urban authority consent in writing to 
an increased length of span. 

(5) Every support must be efficiently secured against forces due to wind pressure, change 
of direction of wires, and unequal lengths of врап. 

(4) Every wire or tube attached to a chimney, wall, or other part of а building must be 
efficiently supported by angle plates of iron or other device approved by the urban 
authority. 
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(5) Every wire or tube must be so stretched, placed, and maintained, and every support 
| appliance, insulator, and other apparatus used in connection with such wire ог tube 
must be so constructed and maintained as not to be dangerous or to cause obstruc- 

tion to the public. 

(6) On reasonable notice being given by the urban authority to the owner of any wire 
or tube, accesa at all reasonable times for the purpose of the inspection and examina- 
tion of such wire or tube, and every support and other apparatus used in connection 
therewith must be given or secured by such owner to the urban authority, their 
officers and servanta. 


II. АП wires and tubes, and all supports and other apparatus used in counec- 
tion therewith, which are stretched or placed otherwise than in conformity with 
these Bye-laws, are hereby prohibited and must be removed. 

III. Every wire or tube, after it has ceased to be used for the purpose for 
which it was stretched or placed, or for some similar or other proper purpose, 
must be removed unless its owners intend within a reasonable time again to take 
it into use. 

IV. Notice in writing of every wire or tube stretched or placed above, over, 
along, or across any street must be given to the urban authority, signed by the 
owner of such wire or tube, or his agent, and containing particulars of the use or 
intended use of the wire or tube, the nature and position of the several supports, 
and the lengths of span between the several supports. Such notice must be given, 
in the case of wires or tubes stretched or placed before these by-laws come into 
operation, within six months thereafter, and, in the case of wires or tubes stretched 
or placed after these by-laws come into operation, within one month after the 
same are stretched or placed. 

V. Any person who causes any post, wire, tube, or other apparatus to be 
stretched or placed for any of the above-mentioned purposes otherwise than in 
conformity with these Bye-laws, or who fails to remove any such things as are 
required by these Bye-laws to be removed, is liable to a penalty not exceeding 
five pounds for each offence, and to a daily penalty not exceeding forty shillings. 


TIME TABLE FOR VARIOUS PROCEEDINGS IN 
CONNECTION WITH PARLIAMENTARY PROCEDURE, &c. 


N.B.—Unless otherwise stated tne dates mentioned below imply that the act 
indicated is to be done on or before that day. 


July 1st. Notice to be given to Local Authorities of intended application 
for Electric Lighting Provisional Order. 
In the months Advertisements once in Gazeíle and in two successive weeks in 


of October or the same local newspaper. In case of Tramways notice must also be 

November posted for 14 consecutive days in every street on the proposed route, 

BAT in such manner as the street authority may direct. The notice must 
^ state where plans will be deposited 

November 30th. Copies of the advertisement and plans, sections, and books of 
reference must be deposited at the Board of Trade and other offices 
required by Standing Orders of Parliament. 

December 15th. Personal notices must be served on landowners and others 
whose property is affected, including, in the case of tramways, 
owners, lessees, and occupiers of houses on both sides of the road at 
any point where for a distance of 30 feet the line is to be laid less 
than 9 feet 6 inehes from the footpath, or 10 feet 6 inches in case 
carriages adapted for use on railways are contemplated. Alsonotices 
to owners of railways, tramways or canals intended to be crossed or 
affected. 

December 17th. Printed eopies of Bills to be lodged with Clerk of the 
Parliaments (House of Lords). 
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December 21st. Memorial for and draft of Electric Lighting Provisional Order 
and other documents required by Board of Trade rules, including 
fee of £50 to be lodged. 

Petition for Bill to be lodged in Private Bill Office (House of 
Commons), with printed copies and declaration by agent. Also 
printed copies at Board of Trade, the Treasury, and General Post 
Office, and London County Council as regards London Bills. 

December 23rd. Memorial for and draft of Tramway Provisional Order and other 
documents required by Board of Trade rules, including fee of £35, 
to be lodged. 

December 31st. Estimates and declaration and list of owners, lessees and 
occupiers affected, to be deposited in office of Clerk of the Parlia- 
ments, and in the Private Bill Office. 

January 1st. Dissenting frontagers must give notice to the Board of Trade 
and Promoters. 


January 
на ке Memorials complaining of non-compliance with Standing 
serial num. Orders. 
bers of Bill. 
January 18th. Agents must be prepared to prove compliance with the Acts 
and Rules for Provisional Orders. 
Notices of objection to Provisional Orders must be sent to the 
Board of Trade. 
Cash deposits on private Bills must be made before this date. 
February 8th. Any local or road authority, or other body or person desiring to 


have amendments inserted in a Tramway Provisional Order must 
deliver them to the agents for the Order and the Board of Trade. 

February 22nd. The printed drafts of Tramway Orders, with all manuscript 
Amendments, must be lodged at Board of Trade, after which no 
further proposals will be entertained. Also proofs under all 
Provisional Orders must be completed by this date. 

April 25th. Tramway Provisional Orders as granted must be advertised 
once in the local paper in which the original advertisement appeared, 
and prints must be deposited for public inspection and sale. This 

cannot be done until after a deposit has been made of 5 per cent. on the estimated 

cost of the work in the case of a company not owning a line already open for traffic 
and paying a dividend. Similar deposits in case of tramway Bills must be made 
before January 15th. 

Bills promoted by an existing company must, after the first reading, be 
approved by the shareholders at a special (Wharucliffe) meeting by а three- 
fourths majority. 

PETITIONS AGAINST BILLS 

must be lodged in the House of Commons within 10 clear days after the first 

reading, and in case of Provisional Order Confirmation Bills seven clear days after 

the examiner has notified the day when the Bill will be examined. In the House 
of Lords within seven clear days after the second reading (first reading in case of 

Bills brought from the Commons). 


Scotch Tramways AND Exvectric Power BILLS. 

Application for Provisional Orders to be granted under the Private Legislation 
Procedure (Scotland) Act, 1899, may be made at two periods of the year, namely, 
on April 17th and December 17th; and acts required to be done under the 
above table in the months of October, November and December may be done 
on the corresponding dates in the months of February, March, and April 
respectively, immediately preceding the application, March 31st corresponding 
with November 30th. November 27th and March 28th are the latest dates 
for advertisements. A scheme to which any opposition is anticipated should be 
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introduced in December, as it would be impracticable to get through а con- 
tentious scheme upon an April application. 

Application for electric supply powers must be made in the first instanoe 
by Provisional Order, but the Secretary for Scotland has no power to proceed with 
such an order, and it is dealt with like an ordinary Parliamentary Bill. (See also 
note f on p. 188.) 


Ков LIGHT RAILWAYS. 


The months of May and November are the times for advertising and making 
application to the Commissioners. 


USE OF ELECTRIC POWER FOR TRAMWAYS AND LIGHT 
RAILWAYS. 


иа 


For dates of taking the various steps required for obtaining statutory powers 
see Table on two preceding pages. 


À. Provisional Orders authorising the construction of tramways are granted 
under the powers of the Tramways Act,* 1870 (33 and 34 Vic., Cap. 78), but 
require confirmation by Parliament. Reference should be made to the Rules 
issued by the Board of Trade under the above Act in January, 1892. Powers 
may also be obtained by Special Act, but there is nothing in the Tramways 
Act authorising the grant of Licondós by the Board of Trade analogous to those 
granted under the Electric Lighting Acts. The consent of the Local Authority 
and Road Authority, if distinct from the former, is required to an application 
for & Provisional Order, but the Board of Trade may dispense with such consent 
in the case of a line to be laid in two or more districts, if two-thirds of the line is 
to be laid in a district or districts whose Local and Road Authorities do consent. 


B. Roadway Obligations.—Under section 9, no tramway may be laid so 
that for a distance of 30ft. less space than Oft. 6in. intervenes between the footpath 
and the rail, if one-third of the occupiers abutting on that part of the road dissent. 
Where lines have been laid infringing this rule an injunction can be obtained for 
their removal (see Wilkinson v. Corporation of Newcastle-on-Tyne, The Electrician, 
February 21, 1902, р. 705.) Under section 28, undertakers are bound to keep 
in repair the roadway to the extent of 18 inches on each side of the rails and 
between double lines. It has been held by the House of Lords to be the duty of 
the company to preserve and secure the public convenience on that part of the 
highway over which they have qualified dominion, and they must therefore sand 
the track when slippery, even where, as in the case of an electric line, it is not 
required for the purposes of the tramway (Fitzgerald v. Dublin United Tramways 
Company, Тће Electrician, December 5, 1902, p. 283; see also Dublin United 
Tramways Co., The Electrician, June 29, 1900, p. 379); but an injunction was 


* In Scotland Provisional Orders, to be granted by the Secretary for Scotland under the Private 
Legislation Piocedure (Scotland) Act, 1899, take the place of private Bills in Parliament, but 
Provisional Orders can still be obtained from the Board of Trade. 

+ The above Acts and Rules do not, like the Electric Lighting Acts, apply to Ireland, Here 
the procedure is different, being governed by the Tramways (Ireland: Acts of 1860, 1861, 1871, 
1876 (Dublin) and 1881, the Lignt Railways (Ireland) Act, 1889, the Railways (Ireland: Act, 1896, 
and the Tramways (Ireland) Act, 1900. Provisional Orders are not granted by the Board of Trade, 
but analogous powers may be obtained by an Order in Council. For this purpose a memorial must 
be presented to the Lord Lieutenant in Council, setting out the particulars of the scheme, with a 
draft of the Order asked for, after complying with statutory requirements as to notice by advertise- 
ment, &c. The matter then goes before the County Council, who after considering a report en the 
scheme by the Board of Works, express their approval or otherwise, The ultimate decision as to 
granting the Order rests with the Lord Lieutenant. The Order in Council, when granted, does 
not require confirmation by Parliament, unless the County Council have disapproved, or any petition 
has been presented to the Lord Lieutenant agamst it. 
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refused to restrain as a nuisance the clearing of slots by a water pipe attached to 
the car (Middlesbrough Corporation v. Imperial Tramways Co., The Electrician, 
May 17, 1901, p. 153). | 

It hds been held that a tramway company has по power to break пр the footway 
for the purpose of laying electric mains without the consent of the Local Authority 
(Corporation of Hyde v. Oldham, &c., Tramway Co., Electrician, July 6, 1900, p. 415). 

Under section 30, provisions are made as to alterations of pipes of gas and 
water companies and arbitration thereon. For a case under this section, where an 
arbitrator held the undertakers not liable to carry out the requirements of a gas 
company, же West Ham Tramways, The Electrician, August 21, 1903, p. 752. 

Level Crossings over railways have in several cases been allowed, notwith- 
standing objections by the railway companies, e.g., East Ham, Warrington, 
Wellmgborough, and Hyde and Oldham (see The Electrician, Vol. XLV. (1900)- 
рр. 374, 413, 414 and 415). А claim by the G. W. R. for payment of expenses 
entailed by extra signals entailed by such a crossing was disallowed in the 
Camborne and Redruth Tramway case (see The Electrician, June 29, 1900, 
р. 376). The terms upon which the crossing are to be actually effected are left to 
the decision of the Board of Trade. { 

Sometimes the construction of crossings, passing-places, junctions, &c., аге 
subject to the control of the Local Authority, who may withhold consent arbi- 
tranly (see Bideford case, The Electrician, July 10, 1903, p. 507). Ву the Stroud. 
Act, 1903, authorising an overhead trolley system without rails, the company is 
to pay any additional expense in repairing the road, to be settled by arbitration. 
For the purpose of the Locomotives on Highways Act, 1896, the tram is to be 
treated as а vehicle with its locomotive weight not to exceed 4 tons unladen. 

C. Compulsory Sale to the Local Authority of the district is a liability 
imposed upon tramway companies under section 43 of the Act. The Local 
Authority may, within six months after the expiration of 21 years from the time 
when the promoters were authorised to construct the tramway, and within six 
months after every subsequent period of seven years, ог within three months after 
it has been proved to the Board of Trade that the promoters have discontinued 
the working of the tramway, or have become insolvent, require the promoters to sell’: 
their undertaking, or so much thereof as shall be within the district, upon terms of 
paying the then value, exclusive of any allowance for past or future profits or 
compensation for compulsory sale, such value to be determined by an engineer 
nominated by the Board of Trade. 

The valuation is made on the basis of assessing what it would cost to lay 
down the tramways with an allowance for depreciation, but past profits or rental 
value must not Бе taken into account. For this purpose tramway " means a line. 
of rails, and not the power of laying rails or the Company's undertaking or 
business. (London County Council and London Street Tramways Company, 1894, 
А.С. 489.) A Local Authority may (subject to the leave of the Board of Trade): 
purchase so much of any one line as is in its district at the expiration of 21 years 
from the time when the promoters were authorised to construct it, although it 
may form part of an undertaking authorised by different Acts of Parliament. 
(North Metropolitan Tramways Company v. London County Council, 1895, W.N. 91 .) 

Where works used for the line sold are also partly used for lines not sold, the 
arbitrator may award compensation in respect of them and require the purchasers 
to take the whole. (Manchester Carriage and Tramway Company v. Manchester 
Corporation, The Electrician, August 1, 1902, p. 603, and May 8, 1908, p. 133, 
эз to compromise of the appeal against this decision). 

The provisions of the compulsory-purchase clause are sometimes varied by 
special Act, во as to give better terms to the undertakers. A recent instance is 
the Stroud and District Tramways Act, 1903. The term here is extended to 35 
years, and the price fair market value as a going concern ; the company is alao to 
retain running powers over a part sold. See also Lanarkshire and Hove and 
Worthing Acte, 1903, and under heading Е. below. 

Е-р 18 
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D. The principle of allowing a Corporation to make Tramways outside its 


own area has been sanctioned, and held not to prejudice the question as to trading 


by municipalities (Huddersfield Corporation Tramways, 1900 ; also West Bromwich 
Corporation, 1900, see The Electrician, Vol. XLV., рр. 106, 191 and 227). Where 
a Corporation obtains power to purchase a tramway outside its area, the consent of 
the Local Authority of the district must be obtained, and that Local Authority 
retains ita power of compulsory purchase under the Tramways Act, even if such 
authority be itself the vendor (for instance, see Leicester Corporation Act, 1902, 
section 34). As to a combination of several Local Authorities in a joint tramway 
scheme, see Electric Lighting Digest, p. 214. 

E. Liability for Nuisance, Negligence, &c.—Owners of property are not as a 
rule entitled to compensation for injury to their property caused by the working, as 
distinct from the construction, of a tramway or railway, for instance, injury by vibra- 
tion ; but in the case of tube railways a clause was settled by Lord Windsor's Com- 
mittee in 1902 allowing compensation, to be settled by arbitration, for injury caused 
by the working of the railway, including lifts and anv other works, if claimed within 
two years of opening for traffic (see The Electrician, June 6, 1902, p. 276). 

А company was held liable by the Court of Appeal to damages for negligence 
where a car driver did not stop the car when warned by signal from the driver of 
a restive horse.  (Rattee v. Norwich Electric Tramway Co., The Electrician, 
May 2, 1902, p. 70, and 18 T.L.R. 562.) 

Although a tramway in a narrow road may have been authorised and passed 
by the Board of Trade, undertakers work it at their own risk as regards injury to 
the public, whose right to use the road is not diminished (Hedges v. Isle of Thanet 
& Company, The Electrician, March 6, 1903, p. 826). In the Halifax County Court 
the Corporation was held liable for injury to а passenger's hand coming in contact 
with a telegraph pole 2ft. 3in. from the outer rail, though no other negligence was 
proved and the line passed by the Board of Trade (The Electrician, December 25, 
1903, р. 335). In the High Court, on appeal from a County Court, where a passenger 
had been injured by shock from the fall of a wire, it was held that the jury were 
justified in finding negligence by the defendant Corporation, although no particular 
proof was given (Watson z. Corporation of Sunderland, Тле Electrician, January 22, 
1904, p. 542. See also under В.) | 

Аз to Electrolysis, see note $ under Lord Cross's Committee Clause. 

It is the Board of Trade whose consent must be obtained to the exercise 
of Borrowing powers by Locel Authorities for tramway purposes, instead of the 
Local Government Board as in the case of loans for electric lighting. 

F. The Light Railways Act, 1896 (59 and 60 Vict.*, Cap. 48), established a 
commission for Great Britain consisting of three Commissioners acting under the 
authority of the Board of Trade, to whom application may be made by the Council of 
any County Borough or District, or by any individual ог Company. Councila may 
obtain power either to construct, or to make advances for, light railways. When a 
Council has agreed to make an advance and one-half the required capital has been 
subscribed from other sources, the Treasury} may advance, at not less than 33 рег 
cent. interest, a sum equal to the Council's advance, but not exceeding one-fourth 

of tlie amount required for the purposes of the railway, except in certain special 
` cases, where the Treasury may lend or make a free grant up to one-half of the total 
amount required. The total of all advances by the Treasury under this Act is not 


to exceed £1,000,000 at any one time. | 
` De procedure under the Act is regulated hy Rules? issued by the Board of 


* This Act, which would have otherwise expired on December 31, 1901, was renewed till the 

end of 1903 by the Expiring Laws Continuance Acts, 1901, 1902 and 1905. This Act does not 
‚ру to Ireland. 

T P ‘The conditions on which Treasury grants have hitherto been offered do not appear to be 
quite sufficiently favourable to encourage schemes which are depencent upon such assistance, but n 
some cases grants originally made, and being proved inadequate to enable the undertaking to be 
carried out have afterwards been increased. 

+ For a full copy of these Rules see pp. 263 to 269. 
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Trade in September, 1896, and modified in October, 1898. These direct that 
application to the Commissioners for an Order authorising a light railway must 
be made in the months of May or November, when copies of the draft Order 
and plans must also be deposited аб various public offices. · In the same months 
advertisements must be issued in two successive weeks, and notices to owners, 
leasees and others served. | 

А detailed estimate of cost in а prescribed form must also be made out, and а 
iee of £50 paid to the Board of Trade. dE 

The Commissioners after hearing all objections may make an Order, which is 
subject to confirmation by the Board of Trade, but when so confirmed has the same 
effect аз an Act of Parliament. Applicants, if a County, Borough, or District 
Council, can appeal to the Board of Trade against the refusal of an Order by the 

ioners. 

The Board of Trade will give notice of an Order having been submitted to 
them for confirmation, by advertisement in two successive weeks in the same local 
newspaper which contained the original advertisement, intimating that any objec- 
tions to the Order being confirmed, must be sent to the Board within three weeks 
of the first advertisement. The Board will not confirm the order if of Opinion that 
owing to the magnitude of the undertaking or its effect upon an existing railway, 
or any other special reason, it onght to be submitted to Parliament. The Lands 
Clauses Act, including the’ provisions as to compulsory purchase, and various 
other general Acts may be incorporated in the Order, either wholly or partially, 
but the Railway Passenger Duty Act, 1842, із not to be applied to light railways. 
The costs of arbitrations for determining the compensation payable for lands, &c., 
taken compulsorily, are regulated by a special scale issued by the Board of Trade, 
with the concurrence of the Lord Chancellor. There is a lower scale applicable to 
cases where not more than £500 is awarded, and if the amount does not exceed. 
£300, nothing is allowed for the employment of counsel. The promoters can be 
incorporated by the Order, and where the applicants are private individuals this 
ia always done. Power is given to landowners having limited interests, or being 
subject to incumbrances, with the consent of the Board of Agriculture, to give land 
or sell it at an undervalue to the railway, or give money to the undertaking, and 
charge the amount on their property under the Improvement of Lands Act, 1864. 
ln certain special cases the railway may be exempted from any enhanced assess- 
ment to rates for any period not exceeding 10 years, with power to the Board of 
Trade to extend that period. A Company having power to eonstruct or work a 
railway may be authorised by Order under this Act to construct and work the 
а мау or any part of it as a light railway. Several Orders to this effect have been 
made, e.g., at Cranbrook, Kirkcudbright and Southwold also the North Sunderland 
Railway and the Bere Alston and Calstock Railway, but the Commissioners have 
no power to sanction the sale and transfer: of a parliamentary line. 

Light Railways are not subject to the compulsory purchase clause of tho 
Tramways Act and Local Authorities have no power of veto; but the promoters 
must take all reasonable steps for consulting them and also the owners and occu- 
pers of property proposed to be taken (section 7). For these reasons it is 
preferable in suitable cases to apply to the Commissioners rather than proceed 
by Provisional Order under the Tramways Act. The Commissioners grant Orders 
in all cases where they consider that the scheme possesses any of Ше features 
of a light railway, even though proposing to run along public roads, and in 
юше cases form junctions with existing systems subject to the Tramways Act. 
Àn application, however, for a line at Taunton, and more recent cases at 

Colchester and Finchley, were refused by the Commissioners as being, in their 
judgment, purely urban tramway schemes. The Commissioners have wide powers 
ander Section 11 of the Act, and in exercise thereof they always, in cases 
vhere undertakera are to make use of a public road, give powers of compulsory 
Purchase to ths local authority, but on terms more favourable to the undertakers 
than the clause in the Tramways Act. Periods of from 25 to 40 years are usually 
r-» 18* 
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allowed before the power arises, and the price* is the fair market value as а going 
concern, but without any allowance for compulsory purchase. In hoss cases 
where the line is partly on & public road and partly on purchased land, the same 
rule has been applied. аз regards the road portion. Ап instance of this 18 the 
Oakington and Cottenham Order (September, 1900), where power is given to the 
Cambridgeshire County Council to purchase (‘п this case the who'e) undertaking 
after 40 yeara. А provision is now usually added enabling the company to obtain 
а lease of the portion sold — 7., Burton and Ashby, and Southead Orders, 1903. 
An Urban District Council is usually given power to purchase, and in some cases 
it has been given to a Rural District Couficil, but with the proviso that if not 
exercised within а stated time the power shall lapse in favour of the County Council. 

Аз regards opposition if a scheme is opposed by half the local authorities along 
the route it will probably be rejected, and where a local authority has opposed on 
the ground of itself desiring to carry out the scheme, the Commissioners have post- 
poned the Order as regards so much as was within the district of the opposing 
authority. А line required chiefly for tourists has, when opposed locally, been 
usually rejected. It is now also a settled practice with the Commissioners to refuse 
an Order for any scheme which threatens substantial competition with an existing 
railway, it being deemed that such undertakings should be dealt with by Parlia- 
ment. 

Where a railway company applies for power to make a new line to be worked 
as a light railway, power is sometimes given to charge rates 25 per cent. in excess 
of their Parliamentary schedule, subject to revision by the Board of Trade after 
five vears—e.g., Bentley and Bordon, and Amesbury and Military Camp Orders, both 
granted to L. & S.W. Railway Co. in 1902. But the Board of Trade refused a 
similar provision in the case of an existing line to be converted into a light 
railway (Lambourn Valley, 1903, see The Times, July 30, p. &). 

The practice before the Commissioners is less formal and more elastic than in 
parliamentary procedure. For instance, in some cases the promoters bave been 
allowed to be changed during the courae of the proceedings, and the Order 
granted to a railway company who were not the original applicants. 


б. By the Railways (Electric Power) Act, 1903 (р. 183), facilities are giverr 
to existing railways to introduce electric power. The Board of Trade may make an 
order authorising а railway company to use electricity for motive power or any 
other purpose, and construct all necessary works; also to obtain electric power ог 
the use of electric equipment by sgreement from any body corporate or other 
persons; also sanctioning modification of any working agreement so far as agreed 
to by the parties and consequential on the introduction of electric power; also 
authorising the company to subscribe to any electrical undertaking, and to issue of 
new capital. The Order may give power to acquire Тапа, but if compulsory power- 
is given the Order in that respect must be confirmed by Parliament where it may 
be opposed before а Committee, or if the two Houres think fit, а Joint Committee 
of both Houses. In all other respects the Order has the effect of an Act of Parlia- 
ment without confirmation. Rules will be issued by the Board of Trade under 
this Act. 


Special Clauses in Tramway Bills and Provisional and Light Railway Orders. 


Use of Mechanical. Lower. ! 


Н. The carriages used on the tramways may be moved by animal power or, 
subject to the following provisions, by mechanical power ; that is to say :— 


— — ` ven — — 


* Similar terms are provided for under the Chatham and District Light Railway Act. 1905. 
The term is 42 years, and the company cannot be required to sell unless each of the Local 
Authorities in whose districts the tramways are have given the statutory notices, and the sale is 
not to take effect until a scheme for future management has been approved by the Board of Trade. 

t The following definition to be added to the interpretation clause: Mechanical power. 
includes steam, electrical, and every other motive power not being animal power. Engine” 
inci! Пее motor. 
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1. The mechanical power shall not be used except with the consent of and 
according *o a system approved by the Board of Trade. 

2. The Board of Trade shall make regulations (in this Act referred to as ће 
Board of Trade regulations") for securing to the public all reasonable protection 
against danger arising from the use under this Act of mechanical power on the 
tramways, and for regulating the use of electrical power. 

3. The Company or any other company or person using any mechanical power 
on the tramways contrary to the provisions of this Act, or of the Board of Trade 
regulations, shall for every such offence be liable to a penaltv not exceeding ten 
pounds, and also in the case of a continuing offence to a further penalty not 
exceeding five pounds for every day during which such offence is continued after 
conviction thereof. 

4. The Board of Trade if they are of opinion— | 

(а) That the Company* ог such other company or person have ог has made 
default in complying with the provisions of this Act or of the Board of Trade 
regulations, whether a penalty in respect of such non-compliance has or has not 
been recovered, or | 

(b That the use of mechanieal power as authorised under this Act is a 
danger to the passengers or the public, may, by order, either direct the Company, 
or such other corapany or person to cease to use such mechanical power, or permit 
the same to be contained only subject to such conditions as the Board of Trade 

may impose, and the Company or such other company or person shall comply with 
every such order. Та every such case the Board of Trade shall mak: a special 
report to Parliament notifying the making of such order. 


Special Provisions as to use of Electric Power founded on Recommendation оў 
Lord Cross's Committee, 1893. 


The following provisions shall apply to the use of electrical power, unless 
such power is entirely contained in and carried along with the carriages :— 

l. The Company shall employ either insulated returns or uninsulated 
metallic returns of low resistance. 

2. The Company shall take all reasonable precautions in constructing, 
placing, and maintaining their electric lines and circuits and other works 
of all descriptions, and also in working their undertaking so as not injuriously to 
affect by fusion or electrolytic action any gas! or water pipes, or other metallic 


* Or Corporation, District Council, or as the case may be. 

+ Water and gas companies have frequently endeavoured to get special clauses inserted 
making the tramway company liable for iojury to their pipes by electrolysis. The decisions 
are most conflicting, апа were summarised by counsel when applying for locus standi to oppose 
the London United Tramways Bill, 1901 (see The Electrician, June 14, 1901, p. 501). After the 
exhaustive investigation in that case, an agreed clause was inserted to the effect that the powers of 
the Board of Trade shall be deemed to include power to make regulations requiring the company 
to use such reasonable precautions, including insulated returns, ad the Board may think fit from time 
to time (aee The Electrician, August 2, 1901, p. 568). This does not appear to be any substantial 
addition to the standard clause, particularly as the view of the Board appears to be that the 
standard clause is sufficient for all purposes. This view seems now to prevail rather than the 
policy of the Sheffield Corporation Act, 1901, in which the opposing gas company succeeded in 
getting the following clause inserted: Provided that, notwithstanding anything contained in the 
eaid Acts or this Act, if it be proved that any injury or damage to any maius, pipes or apparatus 
of the Sheffield United Gaslight Company shall have resulted from fusion or electrolytic action 
caused by any currents generated or used for the purpose of electric traction on any of the tram- 
ways for the time being belonging to the Corporation, nothing in the said Acts or this Act shall 
relieve the Corporation from any liability to make compensation for such injury or damage which 
would have existed but for the passing of the said Acts and this Act.” In 1902 a clause somewhat: 
&milar to Sheffield was obtained in some cases usually by agreement between the parties. A 
special clause was, however, inserted by Lords Committees in the Brighton Corporation and 
Beekenham Urban District Tramway Bills 1903, but in the latter case it was struck out by the 
House on third reading. The Light Railways Commissioners have always refused апу epecial 
cause, "They struck out one inserted by agreement in the Swansea and District Order, 1902, 
but the Board of Trade afterwards restored it. The Board has since refused to repeat this course. 
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pipes, structures ог substances, or to interfere with the working of any wire, line 
or apparatus from time to time used for the purpose of transmitting electrical 
power, or of telegraphic, telephonic or electric signalling communication, or the 
currents in such wire, line or apparatus. 

3. The electrical power shall be used only in accordance with the Board of 
Trade regulations, and in such regulations provision shall be made for preventing 
‚ fusion or injurious electrolytic action of or on gas or water-pipes or other metallic 
pipes, structures, or substances, and for minimising, as far as is reasonably 
practicable, injurious interference with the electric wires, lines, and apparatus of 
other parties, and the currents* therein, whether such lines do or do not use the 
earth as a return. 

4. The Company shall be deemed to take all reasonable precautions against 
interference with the working of any wire line or apparatus if and so long as they 
adopt and employ, at the option of the Company, either.such insulated returns or 
such uninsulated metallic returns of low resistance and such other means of pre- 
venting injurious interference with the electric wires, lines and apparatus of other 
parties, and the currents thercin, as may be prescribed by the Board of Trade 
regulations, and in prescribing such means the Board shall bave regard to the expense 
involved and to the effect thereof upon the commercial prospects of the undertaking. 

5. At the expiration of two years from the passing of this Act the provisions 
of this section shall not operate to give any right of action in respect of in- 
jurious interference with any electric wire, line or apparatus or the currents therein, 
unless in the construction, erection, maintaining and working of such wire, line and 
apparatus all reasonable precautions, including the use of an insulated return, have 
been taken to prevent injurious interference therewith and with the currents 
therein by or from other electric currents. 

6. If any difference arises between the Company and any other party with 

respect to anything hereinbefore in this section contained, such difference 
shall, unless the parties otherwise agree, be determined by the Board of Trade or, 
at the option of the Board, by an arbitrator to be appointed by the Board, and the 
costs of such determination shall be in the discretion of the Board or of the 
arbitrator as the case may be. 


Observatories Protection. 


7. When any Department of His Majesty’s Government represents to the Board 
of Trade that the use of electrical power under this Act injuriously affects, or is. 
likely to injuriously affect, any instruments or apparatus, whether electrical or not, 
used in any observatory or laboratory belonging to or under the control of that 
Department, the Board of Trade, after such inspection or inquiry as they may think 
proper, may, by their regulations, require the Company to use such reasonable 
and proper precautions—including insulated returns—1s the Board of Trade may 
deem necessary for the prevention of such injurious affection. For the purposes of 
this sub-section, any inspector of tne Board of Trade may, during his inspection of 
the Company's works and apparatus, be accompanied by any person or persons 
appointed in that behalf by the Government Department concerned, and the Com- 
pany shall give all due facilities for the inspection. Provided always that in the 
onse of any observatory or laboratory established after the passing of this Act, or of 
any instruments or apparatus hereafter used in any existing observatory or 
laboratory which may be of greater delicacy than those used therein at the passing 
of this Act, the Board of Trade shall consider to what extent, if any, it is expedient 

* The question n whether submarine cables are within the contemplation of this clause was 
left undecided by а Commons Committee, who refused special protective clauses to the Commercial 
Cable Company in the Weston-super-Mare Tramways Bill (see TAe Electrician, July 6, 1900, p. 414). 
The owners of sensitive apparatus, such as a telegraph ca»: cannot, in the absence of special 
legislation, create for themselves by reason of the peculiarity of their apparatus, & higher right to 
limit the operations of their neighbours than belongs to the ordinary owners of land, who do not 
trade with telegraph cables. (Decision of the Privy Council in East and South African Telegraph 
Company v. Cape l'own Tramways Company, The Electrician, April 25, 1902, p. 29.) 
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in the interests of the public that the powers of this sub-section should be exercised, 
regard being had to the site of the observatory or laboratory, or purposes of the 
Instruments or apparatus, as the case may be. 
8. The expression “ Company ” in this section shall include lessees,* licensees 
= any person owning working or running carriages over any tramway of the 
ompany. | 


Summary of Clause рог Protection of Post Office Telegraph Lines. 


1. The Company to construct and work their undertaking with dus regard to 
the lines of the Postmaster-General, and use every reasonable means to prevent 
injurious affection, whether by induction or otherwise, to telegraphic lines. 

2. If any telegraphic line of the Postwaster-General is injuriously affeoted by 
the Company's operations, the Company to pay the expense of all alterations in the 
Postmaster's lines necessary to remedy such injurious affection. 

8. Before carrying out any work within ten yards of any part of а telegraphic 
line (other than repairs) the Company must, no^ more than twenty-eight nor less 
than fourteen days before commencing, give written notice to the Postmaster- 
General specifying the course of the line and the nature of the work, including the 
gauge of any wire, and the Company must conform with all reasonable require- 
ments by the Postmaster. 

14. “If any telegraphic line of the Postmaster-General situate within one mile 
ofany portion of the works of the Company is injuriously affected and he is of 
opinion that auch injurious affection is or may be due t» the constructioa of the 
Company's works or to the working of their undertaking, the engineer-in-chief of 
the Post Office, or any person appointed in writing by him, may at all times when 
electrical energy is being generated by the Company enter any of the Company's 
works for the purpose of inspecting the Company's plant and the working of the 
same, and the Company shall, in the presence of such engineer-in-chief or such 
appointed person as aforesaid, make any electrical tests required by the Postmaster- 
General, and shall produce for his inspection the records kept by the Company 
pursuant to the Board of Trade regulations." 

5. Penalty for default, а fine not exceeding ten pounds а day, or if the 
telegraphic communication is wilfully interupted, not exceeding fifty pounds a day. 

6. No fine to be incurred if the Court is satisfied that the offending act was 
required to avoid an accident, or otherwise was а work of emergency, and that 
notice thereof was forth with served at the nearest postal telegraph office stating 
the reason for the act. 

7. A telegraphic line is deem2d to be injuriously affected if telegraphic com- 
munication, whether through induction or otherwise, is in any manner affected. 

e 8. Sections 2, 10, 11, and 12 of the Telegraph Act, 1878, incorporated with 
is Act. 

9. The expression “electric line" has the same meaning in this section as in 
the Electric Lighting Act, 1882, 

10. Differences as to matters stated in 1 and 8 above to be settled by ап 
arbitrator appointed by the Board of Trade, on the application of either party, 
whose decision shall be final, and sections 30 to 32, both inclusive, of the 
Regulation of Railways Act, 1868, to apply. 

11. The Postmaster-General retains ail existing rights to proceed against the 
Company by indictment, action or other wise. 

12. In this section the exprassion “ the Company ” includes their lessees and 
any person owning, working, or running carriages on any of the tramways of the 


Company. 


——— 


* Where the promoters are a local authority. 

f This sub-section was added for the first time in the Bills passed in the latter part of the 
Sesion of 1901. Another, formerly numbered 5, empowering the Postmaster to require experi- 
ments to be made for discovering the cause of disturbance, is now omitted, 
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Attachment of Brackets to Buildings.* . 

The Company may, with the consent of the owner of any building, attach to 
that building such brackets, wires and apparatus as may be required for the work ; 
ing of the tramways by mechanical power. 

Provided that— 

1. Where, in the opinion of the Company, any consent under this section is 
unreasonably refused, they may appeal to а Petty Sessional Court, who shall have 
power, having regard to the character of the building and to the other circum- 
stances of the case, to allow the attachment, subject to such terms as to compen- 
sation or rent and otherwise as thoy may think reasonable, or to disallow the same 
and may determine by which of the parties the costs of the appeal are to be paid. 

2. Any consent of an owner and any order of & Petty Sessional Court under 
this section shall not have effect after that owner ceases to be in possession of the 
building, but any attachments fixed under the provisions of this section shall not 
Фе removed until the expiration of three months after any subsequent owner shall 
have given to the Company notice in writing requiring the attachments tobe 
removed. Where such notice is given the preceding provisions of this section shall 
apply, and the Petty Sessional Court shall have the same powers as under proviso (1). 

8. The owner may require the Company to temporarily remove the attach- 
ments where necessary during апу reconstruction or repair of the building. 

For the purpose of this section апу occupier of а building whose tenaucy 
exceeds one year unexpired, and in the case of any other teuaucy the person 
receiving the rackrent, shall be deemed to be the owner. 

For Tramways within the County of London the County Council have 
powers of control with respect to the laying of conductors analogous to the special 
powers accorded to the Council under the Electric Lighting Acts, and overhead 
wires are prohibited. Tramway“ companies and also the Local Authority have 
power to make Jye-laws subject to the sanction of the Board of Trade. Unless 
the Promoters are a Local Authority or possess a tram way already open for traffic a 
deposit of 5 per cent. upon the estimated cost of construction is required. 

In the case of the London County Council Tramways Bill, 1900, the Commons 
Committee refused the suggestion of opposing Local Authorities that the mains 
and generating station should be put under the Electric Lighting Acts instead of 
the Tramways Act (see The Electrician, June 29, 1900, р. 374). 

The locus standi of the National Telephone Company to oppose tramway 
Bills has been disallowed in some cases; but in three Bills before Mr. Holland 
Committee in 1901 a protection clause was granted to the effect that, if damage 
should occur by the escape of current from the tramways company’s overhead 
conductor through any wire or apparatus of the Telephone Company, the latter 
shall not be liable, unless the accident is proved to be due to the negligence of the 
‘Telephone Company, in which case the two companies shall be jointly liable (see 
The Electrician June 28, 1901, p. 282). 

А clause as to farer, &c., similar to what is better known in electric lighting 
Orders аз the Bermondsey Clause (see р. 213), was inserted in the Dundee Cor- 


poration Act, 1898, and followed in the South Shields Corporation Act, 1903. № 
was refused in the Beckenham Act, 1903. 


Regulations of the Board of Trade. ne 

The Board of Trade have power, whether under the special Acts or Provisional 
Orders of Tramway Companies, to issue Regulations and Bye-Laws to be observed 
by the Companies. These, as regards the use of power, whether electric or other- 
wise, vary to some extent according to the circumstances of each сазе; but а special 
code of regulations, which are of general application where electric power is used. 
was issued by the Board of Trade in March, 1894. "These (as since revised in 1903) 
are as follows :— 

Regulations made by the Board of Trade under the provisions of Special Tram- 
ways Acts or Light Railway Orders authorising lines on public roads; for regu- 
lating the изе of electric power; for preventing fusion or injurious electrolytic 


* This clause is inserted in special Acts only. 
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action of or on gas or water pipes or other metallic pipes, structures, or sub- 
stances ` and for minimising as far as is reasonably practicable injurious interference 
«ЧА the electric wires, lines, and apparatus of parties other than the Company, and the 
currents therein, whether such lines do or do not use the earth as a return. 

Definitions. 

In the following regulations— 

The expression “energy ” means electrical energy. 

The expression “ generator" means the dynamo or dynamos ог other electrical 
apparatus used for the generation of energy. | 

The expression motor means any electric motor carried on а саг and used 
for the conversion of energy. | 

The expression pipe" means any gas or water pipe ог other metallic pipe, 
structure or substance. | 

The expression wire" means any wire or apparatus used for telegraphic, 
telephonic, electrical signalling, or other similar purposes. 

The expression “ current” means an electric current exceeding one thousandth 
part of one ampere. | 

The expression “ ће Company” has the same meaning as іп the Tramways 
Act [Light Railways Order]. 

Regulations. 

1. Any dynamo used as a generator shall be of such pattern and construction 
as to be capable of producing a continuous current without appreciable pulsation.* 

2. One of the two conductors used for transmitting energy from the generator 
to the motors shall be in every case insulated from earth, and is hereinafter 
referred to as the “line”; the other may be insulated throughout, or may be 
uninsulated in such parts and to such extent as is provided in the following 
regulations, and is hereinafter referred to as the return.“ 

3. Where any rails on which cars run or any conductors laid between or 
within three feet of such rails form any part of а return, such part may ђе 
uninsulated. All other returns or parts of a return shall be insulated, unless 
of such sectional area as will reduce the difference of potential between the 
ends of the uninsulated portion of the return below the limit laid down in 
Begulation 7. | 

4. When any uninsulated conductor laid between or within three feet of 
the rails forms any part of a return, it shall be electrically connected to the rails 
at distances apart not exceeding 10066. by means of copper strips having a 
sectional area of at least one-sixteenth of a square inch, or by other means of 
equal conductivity. 

5. (а) When any part of a return is uninsulated it shall be connected with the 
negative terminal of the generator, and in such case the negative terminal of the 
generator shall also be directly connected, through the current-indicator herein- 
after mentioned, to two separate earth connections which shall be placed not less 
than 20 yards apart. 

(b) 'The earth connections referred to in this regulation shall be constructed, 
laid, and maintained во as to secure electrical contact with the general mass of earth, 
and so that an electromotive force, not exceeding four volts, shall suffice to produce 
а current of at least two amperes from one earth connection to the other through 
the earth, and a test shall be made at least once in every month to ascertain 
whether this requirement is complied with. | | 

(c; Provided that in place of such two earth connections the Company шау 
make one connection to a main for water supply of not less than three inches internal 
diameter, with the consent of the owner thereof and of the person supplying 
the water, and provided that where, from the nature of the soil or for other 
reasons, the Company can show to the satisfaction of an inspecting officer of the 
Board of Trade that the earth connections herein specified cannot be constructed 


* The Board of Trade will be prepared to consider the issue of regulations for the use of 
alternating currents for electrical traction on application. 
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and maintained without undue expense, the provisions of this regulation shall 
not apply. 

(4) No portion of either earth connection shall be placed within six feet of any 
pipe, except a main for water supply of not less than three inches internal diameter, 
Which is metallically connected to the earth connections with the consents herein- 
before specified. | 

(e) When the generator is at a considerable distance from the tramway, the 
uninsulated return shall be connected to the negative terminal of the generator by 
means of one or more insulated return conductors, and the generator shall have по 
other connection with earth; and in such case the end of each insulated return con- 
nected with the uninsulated return shall be connected also through а current 
indicator to two separate earth connections, or with the necessary consents toa main 
for water supply, or with the like consents to both in the manner prescribed in this 
regulation. 

(J) If the current indicator cannot conveniently be placed at the connection of 
the uninsulated return with the insulated return, this instrument may consist of an 
indicator at the generating station connected by insulated wires to the terminals of 
а. resistance interposed between the return and the earth connection or connections. 
The said resistance shall be such that the maximum current laid down in Regula- 
tion 6 (1) shall produce a difference of potential not exceeding one volt between the 
terminals. The indicator shall be so constructed as to indicate correctly the cur- 
rent passing through the resistance when connected to the terminals by the insulated 
wires before-mentioned. 

6. When the return is partly or entirely uninsulated the Company shall in the 
construction and maintenance of the tramway (A) so separate the uninsulated 
return from the general mass of earth, and from any pipe in the vicinity ; (B) 80 
connect together the several lengths of the rails ; (с) adopt such means for reducing 
the difference produced by the current between the potential of the uninsulated 
return at any one point and the potential of the uninsulated return at any other 
point; and (р) so maintain the efficiency of the earth connections specified in the 
preceding regulations as to fulfil the following conditions, viz. :— 


(i.) That the current passing from the earth connections through the indicator 
to the generator or through the resistance to the insulated return shall not at any 
time exceed either two amperes per mile of single tramway line or five per cent. of 
the total current output of the station. 

(ii.) That if at any time and at any place a test be made by connecting a 
galvanometer or other current-indicator to the uninsulated return and to any pipe 
in the vicinity, it shall always be possible to reverse the direction of any current 
indicated by interposing a battery of three Leclanché cells connected in series if 
the direction of the current is from the return to the pipe, or by interposing one 
Leclanché cell if the direction of the current is from the pipe to the return. 

In order to provide a continuous indication that the condition (i.) is complied 
with, the Company shall place in à conspicuous position, а suitable, properly con- 
nected, and correctly marked current-indicator, and shall keep it connected during 
the whole time that the line is charged. 

The owner of any such pipe may require the Company to permit him at 
reasonable times and intervals to ascertain by test that the conditions specified 
in (ii.) are complied with as regards his pipe. 

7. When the return is partly or entirely uninsulated а continuous record shall 
be kept by the Company of the difference of potential during the working of the 
tramway between points on the uninsulated return. If at any time such difference 
of potential between any two points exceeds the limit of seven volts, the Company 
shall take immediate steps to reduce it below that limit. 


8. Every electrical connection with any pipe shall be so arranged as to admit 
of easy examination, and shall be tested by the Company at least once iu every 
three months. 
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9. Every line and every insulated return or part of a return except any 
feeder shall be constructed in sections not exceeding one-half of a mile in length, 
and means shall be provided for isolating each such section for purposes of 
testing. 

10. The insulation of the line and of the return when insulated, and of all 
feeders and other conductors, shall be so maintained that the leakage current shall 
not exceed one-hundredth of an ampere per mile of tramway. The leakage current 
shall be ascertained daily before or after the hours of running when the line is fully 
charged. If at any time it should be found that the leakage current exceeds 
one-half of an ampere per mile of tramway the leak shall be localised and removed 
ав soon as practicable, and the running of the cars shall be stopped unless the leak 
is localised and removed within 24 hours. Provided that where both line and 
return are placed within a conduit this regulation shall not apply. 

ll. The insulation resistance of all continuously insulated cables used for 
lines for insulated returns, for feeders, or for other purposes, and laid below the 
surface of the ground, shall not be permitted to fall below the equivalent of 
10 megohms for a length of one mile. A test of the insulation resistance of all 
such cables shall be made at least once in each month. | 


12. Where in any case in any part of the tramway the line is erected overhead 
and the return is laid on or under the ground, and where any wires have been 
erected or laid before the construction of the tramway in the same or nearly the 
same direction as such part of the tramway, the Company shall, if required so to 
do by the owners of such wires or any of them, permit such owners to insert and 
maintain in the Company's line one or more induction coils or other apparatus 
ipproved by the Company for the purpose of preventing disturbance by electric 
induction. In any case in which the Company withhold their approval of any 
В apparatus the owners may appeal to the Board of Trade, who may, if they 
think fit, dispense with such approval. 

18. Any insulated return shall be placed parallel to and at а distance not 
exceeding three feet from the line when the line and return are both erected 
overhead, or eighteen inches when they are both laid underground. 


14. In the disposition, connections, and working of feeders the Company shall 
‘ake all reasonable precautions to avoid injurious interference with any existing 
wires, 

15. The Company shall so construct and maintain their system as to secure 
good contact between the motors and the line and return respectively. 

16. The Company shall adopt the best means available to prevent the 
хештепсе of undue sparking at the rubbing or rolling contacts in any place and 
in the construction and use of their generator and motors. 

17. In working the cars the current shall be varied as required by means of a 
theostat containing at least twenty sections, or by some other equally efficient 
method of gradually varying resistance. 

18. Where the line or return or both are laid in a conduit, the following 
3 shall be complied with in the construction and maintenance of such 

uit :— 

(a) The conduit shall be so constructed as to admit of easy examination of 
and access to the conductors contained therein and their insulators and supports. 

(b) It shall be so constructed as to be readily cleared of accumulation of dust 
a other débris, and no such accumulation shall be permitted to remain. 

(с) It shall be laid to such falls and so connected to sumps or other means of 
age, as to automatically clear itself of water without danger of the water 
teaching the level of the conductors. 

(d) If the conduit is formed of metal, all separate lengths shall be so jointed 
№ to secure efficient metallic continuity for the passage of electric currents 

the rails are used to form any part of the return they shall be electrically 
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connected to the conduit by means of copper strips having а sectional area of at least 
one-sixteenth of a square inch, or other means of equal conductivity, at distances 
apart not exceeding 100 feet. Where the return is wholly insulated and contained 
within the conduit, the latter shall be connected to earth at the generating station 
through a high-resistance galvanometer suitable for the indication of any contact 
or partial contact of either the line or the return with the conduit. 

(e) If the conduit is formed of any non-metallic material not being of high 
insulating quality and impervious to moisture throughout, the conductors shall 
be carried on insulators, the supports for which shall be in metallic contact with 
one another throughout. 

(7) The negative conductor shall be connected with earth at the station by a 
voltmeter, and may also be connected with earth at the generating station or sub- 
station by an adjustable resistance and current indicator. Neither conductor 
shall otherwise be permanently connected with earth. 

(7) The conductors shall be constructed in sections not exceeding one-half a 
mile in length, and in the event of a leak occurring on either conductor that 
conductor shall at once be connected with the negative pole of the dynamo and 
shall remain so connected until the leak can be removed. 

(h) The leakage current shall be ascertained daily, before or after the hours of 
running, when the line is fully charged, and if at any time it shall be found to 
exceed half an ampere per mile of tramway the leak shall be localised and 
removed as soon as practicable, and the running of the cars shall be stopped unless 
the leak is localised and removed within 24 hours. 

19. The Company shall, so far as may be applicable to their system of working, 
keep records as specified below. ‘These records shall, if and when required, be 
forwarded for the information of the Board of Trade :— 


Daily Records. 

No. of cars running. 

No. of miles of single tramway line. 

Maximum working current. 

Maximum working pressure. 

Maximum current from the earth plate or water pipe connections—-(vide 
Regulation 6, 1.). 

Leakage current—(vide Regulations 10 and 18, 1). 

Fall of potential in return—(vide Regulation 7.) 


Monthly Records. 
Condition of earth connections—(vide Regulation 5). 
Minimum insulation resistance of insulated cables in megahms per mile—(vide 
Regulation 11). 
Quarterly Records. 
Conductance of joints to pipes—(vide Regulation 8). 


Occasional Records, 
Specimens of tests made under provisions of Regulation 6 (ii.). 
April, 1903. 


FURTHER REQUIREMENT ISSUED BY THE BOARD OF TRADE IN JANUARY, 


1903, WITH RESPECT TO TRAMWAYS AND LIGHT RAILWAYS LAID 
ON PUBLIC ROADS. 
Clearance. 

The space between the inner rails of а double line must to some extent 
depend upon the overhang of the cars. It is, however, necessary that there should 
be at least 15 inches between the sides of passing cars, and also а similar space 
between the side of а car and any standing work such as lamp posts, telegraph 


posts, trolley wire standards (including centre standards for electrical traction) 
in а street. 
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The space between the kerb and the nearest rail depends to a great extent on 
what is shown on the plans deposited when lines were authorised. 

On straight roads a minimum distance of 18 inches between the side of the 
car and the kerb is desirable, but in exceptional cases a distance of 15 inches 
night be allowed for short lengths. On curves a greater space would be required 
in order to allow for the overhang of the car platform. 

Where central poles are used for electric traction any stone kerbing should 
not be left wide enongh at the sides facing the rails to enable any person to stand 
upon it as a refugo. 

Rails. 

For mechanical traction it is generally considered that the weight of rails 
should not be less than 90 lbs. per yard, 100 lbs. being preferred. 

The groove of the rail should not exceed -one and an eighth inch in width, 
but the Board of Trade are prepared to accept a groove not excecding one and 
а quarter inch on curves of less than one chain radius. 


The following is a recent specimen of Regulations and Byelaws made by the 
Board of Trade for application to an overhead system :— 


REGULATIONS, DATED 31st DECEMBER, ,1903, MADE BY THE BOARD OF 
TRADE AS REGARDS ELECTRICAL POWER (OVERHEAD TROLLEY 
SYSTEM) ON THE BATLEY CORPORATION TRAMWAYS. 

The Board of Trade, under and by virtue of the powers conferred upon them. 
in this behalf, do hereby make the following regulations for securing to the 
public reasonable protection against danger in the exercise of the powers 
conferred by Parliament with respect to the use of electrical power on the overhead 
trolley system on all or any of the tramways on which the use of mechanical 
power has been authorised by the Batley Corporation Tramway Order, 1900, 
which was confirmed by the Tramways Orders Confirmation (No. 3) Act, 1900 
(hereinafter called the tramways ”) : 

And the Board of Trade doalso hereby make the following byelaws with regard 
to the use of electrical power on all or any of such tramways. 


Regulations. 

1. Every motor carriage used on the tramways shall comply with the 
following requirements, that is to say :— 

(a) It shall be fitted if and when required by the Board of Trade with an 
apparatus to indicate to the driver the speed at which it is running. 

(b) The wheels shall be fitted with brake blocks, which can be applied by 
a screw or treadle, or by otber means, and there shall be in addition an 
adequate electric brake, and a slipper brake or other track brake 
approved by the Board of Trade for use on the tramways. 

The carriages) shall also be fitted with a special electric brake for 
preventing them from running backwards. 

(c) 16 shall be numbered inside and outside, and the number shall be 
shown in conspicuous parts thereof. 

(d) It shall be fitted with a suitable fender, which will act efficiently as a 
life protector, and with a special bell or whistle to be sounded as a. 
warning when necessary. 

(e) It shall be so constructed as to enable the driver to command the 
fullest possible view of the road before him. 

2. Notrailing carriage shall be used on the tramways, except in the case of 
the removal of a disabled carriage. 

3. Every carriage used on the tramways shall be so constructed as to provide 
for the safety of passengera, and for their safe entrance to, exit from, and accom- 
пода оп in such carriage, and for their protection from the apparatus used for 
drawing or propelling the carriage. 
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4. Every carriage on the tramways shall, during the period between one 
hour after sunset and one hour before sunrise or during fog, carry а lamp so 
constructed and placed as to exhibit а white light visible within а reasonable 
distance to the front, and every such carriage shall carry a lamp so constructed 
and placed as to exhibit a red light visible within a reasonable distance to the rear. 

5. The Board of Trade and their officers may, from time to time, and shall, 
on the application of the local authority of any of the districts through which the 
said tramways pass, inspect the carriages used on the tramways, and the working 
arrangements generally, and may, whenever they think fit, prohibit the use on the 
tramways of any of them which, in their opinion, are not safe for use. 

6. The speed at which the carriages shall be driven or propelled along the 
tramways shall not exceed the rate of :—| Here follows a schedule of rates of speed 
from Twelve down to Four miles per hour through certain local thoroughfares. | 

7. The electrical pressure or difference of potential between the overhead 
conductors used in connection with the working of the tramways and the earth, or 
between any two such conductors, shall in no case exceed 550 volts. The electrical 
energy supplied through feeders shall not be generated at or transformed to a 
pressure higher than 650 volts, except with the written consent of the Board of 
Trade, and subject to such regulations and conditions as they may prescribe. 

8. The overhead conductors used in connection with the working of the 
tramways shall be securely attached to supports, the intervals between which shall 
not, except with the approval of the Board of Trade, exceed 120 feet, and they 
shall be in no part at a less height from the surfaco of the street than 17 feet, 
except where they pass under railway bridges. 

9. The overhead conductors shall be divided up into sections not exceeding 
(except with the special approval of the Board of Trade) one-half of a mile in 
length, between every two of which shall be inserted an emergency switch, so 
enclosed as to be inaccessible to pedestrians. 

10. No part of any electric line shall be used for the transmission of more 
than 300,000 watts, except with the consent in writing of the Board of Trade, and 
efficient, means shall be provided to prevent this Jimit being at any time exceeded. 

11. All clectrical conductors fixed upon the carriages in connection with the 
trolley wheel shall be formed of flexible cables pr rotected by india-rubber 
insulation of the highest quality, and additionally protected wherever they are 
adjacent to any meta] so as to avoid risk of the metal becoming charged. 

12. The trolley standard of every double-decked carriage У shall be electrically 

connected to the wheels of the carriage in such manner as either to prevent 

the possibility of this standard becoming electrically charged from any defect in 
the electrical conductors contained within it, or give a continuous warning signal 
to the driver or conductor. No passenger shall be allowed to travel on the roof 
of a carriage as long as there is risk of electric shock. 

13. An emergency cut-o switch shall be provided and fixed so as to be conve- 
niently reached by the driver in case of anv failure of action of the controller switch. 

14. If and whenever telegraph or telephone wires, unprotected with a 
permanet insulating covering, cross above, or are liable to fall upon, or to be blown 
on to, the overhead conductors of the tramways, efficient guard wires shall be 
crected and maintained at all such places. 

15. Where any accident by explosion or fire, or any other accident of such 
kind as to have caused or to be likely to have caused loss of life or personal injury 
has occurred in connection with the electric working of the tramways, immediate 
notice thereof shall be given to the Board of Trade. | 


Penalty. , 
Norz.— The promoters ог any company or person using electrical power’ on 
the tramways contrary to any of the above regulations are, for every such offence, 
subject to a penalty not exceeding £10, and also in the case of a continuing offence, 
to a further penalty not exceeding £5 Юг every day during which such offence 
continues after conviction thereof. 
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Byelaws. 


l. The special bell or whistle shall be sounded by the driver of the carriage 
from time to time when it is necessary as a warning. 

2. The entrance to and exit from the carriages shall be by the hindermost ог 
conductor's platform except at a terminus when the carriages are stationary. 

3. The carriages shall be brought to a standstill whenever it is necessary to 
avoid impending danger, and immediately before reaching the following points. 
[Here follows a list of local points for stopping places.] 

4. A printed copy of these regulations aud byelaws shall be kept in a con- 
spicuous position inside of each carriage in use on the tramways. 


Penalty. 


Моте.— Апу person offending against or committing a breach of any of these 
dyelaws is liable to a penalty not exceeding forty shillings. 

The provisions of the Summary Jurisdiction Acts, with respect to the recovery of 
penalties, are applicableto the penalties for the breach of these regulations or byelaws. 


Signed by Order of the Board of Trade this 31st day of December, 1903. 
HERBERT JEKYLL, Assistant Secretary, Board of Trade. 
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GUARD WIRES ON ELECTRIC TRAMWAYS. 


———— 
New Regulation. 


If and whenever telegraph or telephone wires, unprotectedwith a permanent 
insulating covering, cross above, or are liable to fall upon, or to be blown on to, 
the electric conductors of the tramways, efficient guard wires shall be erected and 
maintained at all such places. 

EXPLANATORY MEMORANDUM. | 

Norz.— The expression “telegraph wire” includes all telegraph and telephone 
wires. 

For the purpose of this memorandum, telegraph wires are divided into two 

classes, namely :— 
(a) Wires weighing less than 10015. per mile. 
(b) Wires weighing 100lb. or more per mile. 

Each guard wire should be well earthed at one point at least, and at 
intervals of not more than five spans. The resistance to earth should be sufficiently 
low to insure that а telegraph or telephone wire falling on and making contact 
with the guard wire and the trolley wire at any time will cause the circuit breaker 
protecting that section to open. 

The earth connection should be made by connecting the wire through the 
support to the rails by means of а copper bond. When first erected, the resistance 
to earth of the guard wires should be tested, and periodical tests should be made 
to prove that the earth connection is efficient. 

Guard wires should be, in general, of galvanised steel, but in manufacturing 
districts in which such wires are liable to corrosion, bronze or hard-drawn copper 
wires should be used. 

The gauge of the guard wire should not be less than seven strands of No. 16 
or one of No. 8 wire. А 

The supports for the guard wires should be rigid and of sufficient strength 
for their purpose, and at each support each guard wire should be securely bound 
in or terminated. 

The rise of the trolley boom should be so limited that if the trolley leaves the 
wire it will not foul the guard wires. 
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TELEGRAPH WIRES CRossiNa TROLLEY WIRES. 
Class (а) — Wires weighing less than 1005. per Mile. 


The guard wires may be of the cradle or hammock type, attached to the 
arms of telegraph poles. It is necessary that the spans should be short, and if 
required an additional pole or poles should be set. 


1. Where there is one trolley wire, two guard wires should be erected 
(Fig. 1). 


Or -- 8 ei Џ e 


9992-9 : diac 
8 | 8 
Е | = 
= | S 
LJ | | 
up to 12ft.—( 3 
Fic. 1. Fic. 2. 


2. Where there are two trolley wires at a distance not ‘exceeding 12ft. 
apart. two guard wires should be erected (Fig. 2). 
3. In special cases, at junctions or curves, where parallelguard wiring would 


be complicated, two guard wires may be во erected that а falling wire must fall 
on them before it can fall on the trolley wire. | 


Class (b) Wires weighing 100. or more per Mile. 


4. Where there is only one trolley wire, two guard wires should be erected 
(Fig. 3). 
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5. Where there are two trolley wires not more than 15ш. apart, two guaid 
wires should be erected (Fig. 4). 
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6. Where there are two trolley wires and the distance between them exceeds 
l5in., but does not exceed 48in., three guard wires should be erected (Fig. 5). 

7. Where the distance between the two trolley wires exceeds 48in., each trolley 
wire should be separately guarded (Fig. 6) 
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8. It is desirable, where possible, to divert telegraph wires from above trolley 
junctions and trolley wire crossings, and undertaxers should endeavour to make 
arrangements to that effect with the owners of telegraph wires. 


TELEGRAPH Wires PARALLEL TO TROLLEY WIRES. 
Classes (а) and (b). 


9. Where telegraph wires not crossing a trolley wire are liable to fall upon, 
or to be blown on to, а trolley wire, а guard wire should be so erected that а falling 
wire must fall on the guard wire before it can fall on the trolley wire. 

10. When guard wires are attached to other supports than the trolley poles, 
they should be connected with the rails at one point at least. 

11. When it is possible that a telegraph wire may fall on an arm or а stay, 
or а span wire, and so slide down on to а trolley wire, guard hooks should be 
provided. 

GENERAL.. 


Minimum guarding requirements for Classes (а) and (5) are provided for 
in this memorandum, but in exceptional cases, such as in very exposed positions 
or for unusually heavy telegraph wires, special precautions should be taken. 


THE BOARD OF TRADE AND ELECTRIC TRAMWAYS. 


Dated July 29, 1903, the following circular letter was issued by Sir Herbert 
Jekyll, of the Board of Trade, to tramway engineers and managers :— 


I am directed by the Board of Trade to state that they desire to draw attention to the 
following criticisms which have been offered by their inspecting officers of railways and their 
electrical adviser on certain points relating to the construction and equipment of electric cars 
for tramways and light railways laid on public roads :— 

1. Folding Steps.—The efficiency of the lifeguard is often impaired by the steps which are 
liable to strike a person falling in front of the car before the lifeguard can come into action. 
It is suggested, therefore, that the steps should be so designed as to fold up, and that they should 
invariably be folded at the front end of the car. 

2. Reversed Staircases.—These staircases have the disadvantage of limiting the view of the 
motorman and of restricting his movements. 

3. Trigger Lifeguard.—The distance between the hanging gate and the lifeguard proper 
should be about 3ft., in order to allow time for the guard to drop before it meets the object to 
be picked up. In some cases the distance has been only 1ft. 10in., which is not enough to make 
the guard effective. 

4. Trolley Ropes.— Several accidents have been caused by the slack of trolley ropes and by 
the handling of trolley ropes by passengers. On many tramways the trolley ropes are kept tied 
ор, and in some no горе is used. For centre-running trolleys, or for swivel trolleys with a small 
reach, spring winches are useful for taking up the slack and for preventing the trolley from 
jamping. For swivel trolleys with a wide reach the slack may be taken by providing a weight 
like a sash weight at the end of the rope and putting this into an upright pipe with а bell mouth. 
The ** nursing" of the trolley by the conductor is an admission of defective adjustment of the 


overhead work. 
Sp 19 
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5. Adjustable Stop on Trolley Standard.—On many tramways it has been found practicable 
to adjust the screw stop so as to limit the rise of the boom И the trolley leaves the wire. It is 
desirable to adjust the height of the trolley wire and guard wires, so that advantage may be taken 
of this limitation to prevent damage to overhead work. Where there is no adjustable stop the 
rise of the boom may be prevented by limiting the play of the trolley rope, except in the case 
of swivel trolleys with considerable reach. 

6. Trolley Heads.—Several cases of injury to passengers by falling trolley heads have 
occurred. Although it is very desirable that in the event of a trolley head catching in а switch 
or other overhead *' trap" the head should become detached rather than that the boom should 
be pulled out or the standard broken, care should be taken that the boom is long enough to 
ensure that the trolley head may drop clear in the wake of the car. 

7. Trolley Booms.—Several accidents have occurred through the pulling out of trolley booms. 
The attachment by pinching up а split casting appears to be unsatisfactory, sinee insulating 
material is used and a tight grip cannot be ensured. А half-sleeve with four bolts or some other 
attachment is preferable. 

8. Breakage of Trolley Standards.—When a trolley head catches and neither the head nor 
the boom gives way, serious injury to passengers has been caused by the breaking or tearing up 
of the standard. Overhead **traps" should be avoided as much as possible. Anchoring of 
trolley wires in bracket construction should be avoided by anchoring in a vertical plane to a 
standard on the bracket, or if the bracket needs anchoring, that should be anchored and not 
the trolley wire. 

The Board would be glad to learn whether you, or the body which you represent, concur in 
the foregoing criticisms, and will be prepared to take steps to meet them as regards new cars 
and, as far as practicable, with regard to cars now in use or under construction. Should you not 
be able to concur on any point, the Board will be glad to be furnished with any observations 
that you may desire to offer on the matters in question. 


THE OPENING OF STREET BOXES. 


gl 


On November 10th, Мг. Bonar Law, М.Р., Parliamentary Secretary to the Board of Trade, 
sat at the Board of Trade ottices to hear an application by the Westminster City Council, under 
the Electrie Lighting Acts, that the hours within which the undertakers of electric lighting in 
Westminster should be allowed to have access to their street boxes should be limited, in the case 
of one schedule of thoroughfares to between 12 midnight and 9 a.m., and in the case of another 
schedule to between Я p. m. and 10 a.m. With Mr. Bonar Law were the Hon. Т. Н. W. Pelham 
(Assistant Secretary of the Fisheries and Harbour Department of the Board of Trade) and 
Mr. A. P. Trotter (electrical adviser to the Board). The companies concerned were St. James' 
and Pall Mall Electric Light Co., London Electric Supply Corporation, Kensington and Knights- 
bridge Electric Lighting Co., Westminster Electric Supply Corporation, Charing Cross and Strand 
Electricity Supply Corporation, Metropolitan Electric Supply Co., and Chelsea Electric Lighting Co. 

Mr. BONAH LAW asked whether there was any reason why the companies should not 
submit to the restrictions accepted by the Postmaster-General, relating to hours, as follows :— 
„ With regard to the opening of manholes and street boxes and the use of tents and trucks in 
the streets: (1) The work of drawing-in and jointing main cables in the roadways shall be 
continuous, and may be begun at any time in all the streets mentioned in the accompanying 
schedule; (2) other work involving the opening of manholes and the jointing of wires in junction 
boxes in the whole of the streets will be done as far as possible between the hours of 8 p m. and 
10 a.m., being continued beyond the latter hour only when necessary, in which case a notice 
marked ‘emergency’ will be handed to the city engineer.” The next clause was only of а tem- 
porary character: '*(3) The Council will raise no objection to the opening of boxes during the 
day for drawing-in distributing cables, and will accept а reservation desired by the Post Oflice in 
respect of boxes dividing two metropolitan superintending engineers’ districts to which access 
may be required at any time for testing purposes." Не suggested that а compromise should be 
possible on the basis, as an experiment, of the companies accepting what the Postmaster-General 
had accepted. 

Dr. KENNEDY pointed out some of the differences between the company's boxes and those 
of the Postmaster-General. The Postmaster-General's boxes, on the whole, contained & very 
large number of wires, and, practically, one wire served one purpose. If there was a breakdown, 
practically no harm was done. On the other hand, if the insulation, say, of one of the wires 
of a company broke down and was undiscovered it might put the whole district in darkness; at 
any rate, it might cause great inconvenience апа possibly danger. In the interests of the con- 
sumers also, the mains must be examined continually to find out faults before they occurred. The 
examination of the mains during the day had probably been the reason there had been so few 
failures of light, because if anything was wrong it could be rectitied during the day. While 
lights could be used in some boxes, there were others in which they could not, and covered lights 
would not give sufficient illumination. These boxes, therefore, could not be examined properly 
except in daylight. 
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Mr. Е. WILMOT SEALE, in supplementing Dr. Kennedy’s statement, asked if it was fair that 
freedom of access to the boxes should be restricted and that there should be no corresponding limita- 
tion of the liabilities of the companies? At present, if an explosion occurred, the companies 
were liable. If the department restricted the thorough carrying out of its duties it seemed to him 
that the question of how far the company was to be liable was raised. It might be possible to 
reduce the size of the tents and to adopt some method by which less obstruction would be 
caused. Upon that point they were at one with the Council and would be glad to meet them, 
but the companies would offer strenuous objection to restriction of inspection or of hours of 
viewing the boxes. 

After considering the matter, the Board of Trade invited the Westminster City Council to 
confer with the companies affected in order to see if some working arrangement could be arrived 
at. We understand that Dr. Kennedy has submitted, on behalf of the companies, a draft of 
certain proposed conditions, but so far (Jan. 25, 1904) the City Council have not moved further 
in the matter. 

Some friction has also arisen as to the time and conditions under which street work for 
electric lighting should be done in the City of London. The Corporation claim the right to 
issue special regulations governing this class of work, but the two companies affected contest 
this, and claim that the Electric Lighting Acts, being subsequent to the legislation (Sewers Act), 
under which the Corporation claim the right to control street work, have moditied the position, 
and that any regulations to be valid must be approved by the Board of Trade. 


OVERHEAD WIRES IN MANCHESTER. 


In January, 1908, the Manchester Corporation issued the following bye-laws 
in relation to overhead wires in Manchester :— 


I. In these bye-laws the expression wire" extends to and iucludes any wire, tube, ог any 
other appliance or apparatus stretched or placed over, across, or in апу street (whether before or 
after the commencement of these bye-laws) for the purpose of any telegraph, telephone, railway 
signalling, or for any other purpose. 

II. No wire shall be or continue to be stretched or placed over, across, or in any street 
without а licence from the Corporation ; and any such licence may (if the Corporation во determine) 
be granted on such terms and conditions for prevention of danger or obstruction to the public as to 
the Corporation may seem fit. Every licence shall have effect from the date of issue until January 
lst next ensuing, but may be renewed. 

III. Every application for a licence or renewed licence shall contain the following particulars :— 

(п) The name and address of the owner of the wire intended to be stretched or placed or to be 
continued to be stretched or placed ; 

(5) The use or intended use of the wire, and the points between which it is intended to afford 
communication : 

(c) The nature and positions of the supports or intended supports, and the length of арар 
between the same ; 

(а) The facilities provided for examination under these bye-laws. 

Such application shall be signed by the owner of the wire, aud shall be sent to the Town 
Clerk, in the case of a wire already erected but not licensed, within six months from the commence- 
ment of these bye-laws. Applications for the renewal of licenses shall be sent within one month 
before the expiration of the licence sought to be renewed ; an і in the case of a wire intended to be 
erected, not less than one month before the date of the intended erection. 

IV. Every wire which has been or may hereafter Ыз stretched or pla:ed over, across, or in any 
street must be stretched and placed, aud if already stretched or placed must (if necessary) be 
altered, in conformity with the following rules :— 

1. Every wire must be stretched or placed во as to cross the street at right angles to the 
direction of the street or as nearly во as practicable, and во as not to be at any point at a leas height 
above the street than JOft. where it croeses the street, except with the consent in writing of the 
Corporation. 

Provided that where а wire is st:etched or placed along a bridge which is carried over any 
street, it may be atretched or placed at a less height thau as above mentioned, во that it does nct 
project beyond the structure of the bridge. 

2. Every wire mus; be of adequate quality and strength, and be securely attached to, and 
terminated at, adequate supports of durable material and construction, to the satisfaction of the 
city surveyor. Such supports must bə situate at distances of not more thau 56у4-. apart, except 
in any case where the Corporation consent in writing t» an increased length of span. 

5. Every support must be efficieatly secured to the satisfaction of the city surveyor against 
forces or strains due to wind-pressure, change of direction of wires, unequal lengths of spau, and 
other causea, 

4. Every wire attached to a chimney, wall or o her part of a building must be effi iently 
supported by angle plates of irun, or other device, to the satisfaction of the city surveyor. 
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5. Every wire must be so stretched, placed and maintained, and every support, appliance, 
insulator and other apparatus used in connection with such wire must be so constructed and 
maintained, as not to be dangerous or to cause obstruction to the public. 

V. On 24 hours’ notice being given by the Corporation to the owner of any wire, ог to the 
owner, lessee or occupier of any property over or upon which the wire is stretched or placed, or (in 
any case of emergency) without such notice, access at all reasonable times for the purpose of the 
inspection and examination of such wire, and every support and other appliance or apparatus used 
in connection therewith, shall be given by any such owner, lessee or occupier to the Corporation 
their officers and servants. 

VI. If an electric tramway has been constructed in any street over, across, or in which any 
wire exists, or if the Corporation are authorised to construct an electric tramway in any street over, 
across, or in which апу wire exists, and the Corpcration give two months’ notice in this behalf to 
the owner of such wire, such owner shall in manner expressed in such notice, place the wire 
underground (in accordance with a plan, specification, and conditions to be attached to such notice). 

VII. If any wire shall at any time be in contravention of these bye-lawa, or any of them, or of 
the terms and conditions of any licence granted by the Corporation after notice of the contraven- 
tion from the Corporation, or shall exist, or be without a licence under these bye-laws, it shall be 
lawful for the Corporation to cause the same to be removed without incurring any liability for 
damages to the owner of such wire, or to any other person, provided that no wire erected before the 
commencement of these bye-laws shall be so removed until these bye-laws have been in operation 
for six months. 

VIII. Any person who offends against, or neglecta to comply with, these bye-Jaws, ог any of 
them, shall be liable to a penalty not exceeding £5 for еа № offence, and to a daily penalty not 
exceeding 408. for every day during which such offence is zontinued after written notice thereof 
from the Corporation. 

IX. Nothing in these bye-laws shall extend — 

(4) To any wire the property of His Majesty's Postmaster-General ; or 

(0) To any wire belonging to any railway or canal company, or which shall be used by them 
in connection with their business, and which is now or shall hereafter be fixed or placed in, upon, 
along, over or across any street, provided it does not project or is not stretched or placed beyond 
Buch railway or canal over or across such street. 

(c) To any wire which is or shall be under any street, except as provided by bye-law No. VI. 

X. These bye-laws аһа11 commence immediately after the expiration of one month from when 
and after the confirmation thereof by the Board of Trade. 


OVERHEAD WIRE REGULATIONS. 


— 
The Tramway committee of Aberdeen Corporation approved, in July, 1903, 
the following rules compiled by their electrical engineer (Mr. J. Alex. Bell) :— 


1. In the event of telephone or telegraph wires falling and making contact with the overhead 
trolley wire, or in the event of the trolley wire itself or its guard wires falling, all traffic in the 
close vicinity of the wires should be stopped and the public prevented from approaching the fallen 
wires. 

2. Then, fallen wires should on no account be interfered with by the police or any unautho- 
rised persons present, unleas for the purpose of saving life or protecting peraons from any injury, 
as explained in rule 5. 

5. Steps should at once be taken to cut off the current at the nearest section box and the 
breakdown notified to the electricity department by telephone from section box, or, if this is not 
possible, a messenger should be despatched in a cab with а request for someone in authority to 
proceed at once to the spot to deal with the fallen wires. 

4. Drivers of cara should not be called upon t» iuterfere with the fallen wires, unless it is for 
the purpose of saving life or protecting persons from any injury. 

5. If the fallen wires have come in contact with any person, and it is necessary to remove 
them at once in order to save life or prevent шјигу, the followiug points should be remembered :— 
The person removing the wire should (а) never touch it with bare hands; (5) never touch the skin 
of the person in contact with it ; (c) use a dry sack, dry rope, or article of dry clothing, or india- 
rubber gloves, if available, to drag the wire away or to drag the person &way from the wire, Мое 
that it is important that any article used for this purpose be dry ; a wet article will convey the 
electric current, and might give the person handling it a severe shock. (0) In case it is impossible 
to get the wire away from the person it should be dragged to the nearest tramway rail and held 
down upon it in order to discharge the current from it, or the wire should be cut by means of 
insulated shears, which can be procured from the cars. Gloves should be worn when these are 
used. Considerable amount of flashing may be caused when the wire touches the rail, but this will 
not cause injury in apy way. 

6. Each саг will carry а pair of indiarubber gloves and a pair of insulated shears, with а 
gection box key, which will be kept in a glass-fronted box in а prominent position. "The same will 
be d at each car shed, police station and fire station. Gloves should always be used wherever 
possible. 

7. Animation can often be restored by treating persons suffering from electric shock in a 
similar way to persons suffeiing from drowning. 
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RULES AS TO APPLICATIONS TO THE LIGHT RAILWAY 
COMMISSIONERS. 


The following revised Rules, issued by the Board of Trade in October, 1898, 
regulate the procedure before the Light Railway Commissioners where a scheme 
for a light railway has been matured and it is intended to make a formal applica- 
tion foran Order. "The Commissioners are prepared to give every facility in their 
power for considering and maturing proposals for the construction of light railways 
to be submitted to them :— 


1. Notice by Advertisement.—Notice of intention to apply to the Light Rail- 
way Commissioners for an Order authorising a light railway, ог for an amending 
Order, must be published by advertisement in each of two consecutive weeks in the 
month of May or of November, in at least one local newspaper circulating in the 
area or part of the area through which it is proposed to make the railway. Copies 
of such newspaper containing these advertisements must be sent when published to 
the Light Railway Commissioners and to the Board of Trade. 


2. Contents of Notice.—The notice must, in the case of a new railway, des: 
eribe generally the line of the railway and its termini, the lands proposed to 
be taken (stating the quantity and the purpose for which it is proposed to take 
them), and the proposed gauge and motive power of the railway, and in the case 
of an application for an amending Order (so far as the amendment applied for does 
Bot relate to the power to make а new railway) the nature of the proposed 
amendment. The notice must be subscribed with the name of the person, company, 
ог council responsible for the publication of the notice (hereinafter referred to as “ the 

romoters ") ; and must name a place where a plan of the proposed works and of the 

nds to be taken and a book of reference to the plan and a section of the proposed 
works will be deposited for inspection on or before the last day of the month in 
which the notice is advertised, and where on or before the same day copies of 
the draft Order can be obtained on payment not exceeding one shilling per copy. 

The notice must state that in accordance with these Rules objections should be 
made in writing to the Light Railway Commissioners, and a copy sent to the 
promoters. 

3. А. short advertisement of the intention to apply to the Light Railway 
Commissioners for an Order authorising a light railway or for an amending 
Order must also be published in the London or Edinburgh Guzelle, as the case 
may be, during the month in which the notice is advertised. The advertisement 
must state the names of the promoters and their solicitors or agents, and in 
the case of a new railway, the termini of the railway and the names of any 
counties or parishes through which the railway is to run, and in the case of an 
amending Order (so far as the amendment applied for does not relate t» power to 
make a new railway), as shortly as possible the nature of the amendment. 

4. Deposits.— Copies of the draft Order and of the plan and book of reference 
and section, and of the estimate hereinafter mentioned, must ђе deposited by the 
promoters in the month in which the notice is advertised, with the clerk of the 

neil of any county, borough, district, or parish, in or through which any 
part of the railway is proposed to be made; and shall be open to inspection 
during office hours. 

With the above documents there must also be deposited a sheet or sheets of 
the ordnance map, on the scale of not less than one inch to a mile, with the line of 
ralway and its mile points indicated thereon, so as to show generally the course, 

length, and direction of the railway. 

5. Two copies* of the draft Order and of all the ahove documents, must be 
deposited by the promoters in the month in which the notice is advertised, with 


* One of the copies of the draft order and documents deposited with the Board о Trade will 
be available-for public inspection. 
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the Board of Trade, and copies of the notice and draft Order must be deposited 
with the Treasury, the Board of Agriculture, the Postmaster-General, the Com- 
missioners of Customs and of Inland Revenue, the Admiralty, the Home Office, 
the War Office, the Office of Woods and Forests, and the Office of Works, and with 
the Secretary for Scotland in the case of proposed railways in Scotland. 

6. In cases where tidal lands within the ordinary spring tides are to be 
acquired or in any way affected, а copy of the plan and section with the ordnance 
map aforesaid, marked “ Tidal Waters," shall in the same month in which the 
notice is advertised be deposited with the Fisheries and Harbour Department of the 
Board of Trade, and on such documents all tidal waters shall be coloured blue; 
and if the plan includes any bridges across tidal waters the dimensions as regards, 
span and headway of the nearest bridges, if any, across the same tidal waters above 
and below the proposed new bridge shall be marked thereon. 

In cases where the work is to be situate on the banks, foreshore, or bed of 
any river having а Board of Conservators constituted by or under any Act of 
Parliament, similar documents shall in the same month be deposited with the 
Fisheries and Harbour Department of the Board of Trade and with the Conserva- 
tors of that river, and if the plan includes any tunnel under or bridge over the 
river, the depth of such tunnel below the bed of the river or the span and headway 
of such bridge shall be marked thereon. 

7. Mode of Making Objeetion.— Any objection to an application to the 
Light Railway Commissioners for an Order authorising a light railway or for an 
amending Order should be made in writing to the Light Railway Commissioners, 
and а сору should at the same time be sent to the promoters or their solicitors or 
agents. 

8. Notice as to Commons Where the,promoters propose to take for the 
purposes of the light railway any land being part of auy common as defined by 
section 21 of the Light Railways Act, 1896, or any easement over or affecting any 
such common, they must send notice in writing during the month in which the 
notice is advertised to the Board of Agriculture, describing the common affected, 
and the mode in which it is affected. 

9. Deposit of Plans, &e.—The plan, book of reference, and section referred 
to in the notice must be deposited by the promoters on or before the last day of thi 
month in which the notice is advertised at the place named in the notice and sha. 
be open to inspection at all reasonable times. 

The promoters shall supply copies of the draft Order, on payment of not 
exceeding one shilling per copy, at the place named in the notice as the place at 
which copies can be obtained. 

10. Plans.—Every plan must be drawn to a scale of not less than four inches 
to the mile, and must describe the lands intended to be taken, and the line or 
situation of the whole of the railway (no alternative line or work being in any case 
permitted), and the lands in or through which it is to be made, or through which 
any communication to or from the railway shall be made. 

11. Where it is the intention of the promoters to apply for powers to make any 
lateral deviation from the line of the proposed railway, the limits of such deviation 
shall be defined on the plan, and all lands included within such limits shall be 
marked thereon. 

12. Unless the whole of such plan shall be upon a scale of not less than a 
quarter of an inch to every one hundred feet, an enlarged plan shall be added of 
any building, yard, courtyard, or land within the curtilage of any building, or of 
any ground cultivated as a garden, either in the line of the proposed work, or 
included within the limits of the said deviation, on a scale of not less than a 
quarter of an inch to every one hundred feet. 

13. The distanees from one of the termini must be shown in miles and furlongs 
on the plan, and a memorandum of the radius of every curve not exceeding one 
mile in length, shall be noted on the plan in furlongs ard chains. 
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14. Where tunnelling as a substitute for open cutting is intended, the same 
shall be marked by a dotted line on the plan, and no work shall be shown as 
tunnelling in the making of which it will be necessary tc cut through or remove 
the surface soil. 

15. If it be intended to divert, widen or narrow any public carriage road, 
navigable river, canal, or railway, the course of such diversion and the extent of 
such widening or narrowing shall be marked on the plan. 


16. When a railway is intended to form a junetion with an existing or 
authorised line of railway, the course of such existing or authorised line of railway 
shall be shown on the deposited plan for a distance of 800 yards on either side of 
the proposed junction on the same scale as the scale of the general plan. 


17. If it be intended to lay any part of the railway along а road or street, 
the plan shall show at what distance from an imaginary line drawn along the 
centre of such road or street it is proposed to lay the rails; and the widths of such 
road or street shall at all material points be clearly marked in figures on the plan. 


18. Book of Referenee.— The book of reference shall contain the names of 
the owners or reputed owners, lessees or reputed lessees, and occupiers of all lands 
and houses in the line of the proposed railway or within the limits of deviation as 
defined on the plan, and shall describe such lands and houses respectively. 

The book of reference shall also contain the name of the road aüthority of any 
road or street along which it is proposed to lay any part of the railway. 


19. Seetlons.— The section shall be drawn to the same horizontal scale as the 
plan, and to a vertical scale of not less than one inch to every one hundred feet, 
and shall show the surface of the ground marked on the plan, the intended level of 
the proposed railway, the height of every embankment and the depth of every 
cutting, and a datum horizontal line, which shall be the same throughout the whole 
length of the railway or any branch thereof respectively, and shall be referred to 
о“ fixed point (stated in writing on the section), near one of the termini of the 
railway. | 
In every section the line of the railway marked thereon shall correspond with 
the upper surface of the rails. 


20. Distances on the datum line shall be marked in miles and furlongs, to 
correspond with those on the plan ; a vertical measure from the datum line to the 
line of the railway shall be mar ed in feet and inches, or decimal parts of a foot, 
at the commencement and termination of the railway, and at each change of the 
gradient or inclination thereof; and the proportion or rate of inclination between 
every two consecutive vertical measures shall also be marked. 


21. Wherever the line of the railway is intended to cross any public carriage 
toad, navigable river, canal, or railway the height of the railway over or depth 
under the surface thereof, and the height and span of every arch of all bridges and 
viaducts by which the railway will be carried over the same, shall be marked in 
figures at every crossing thereof, and where the railway will be carried across any 
such public carriage road or railway, on the level thereof, such crossing shall be so 
described on the section, and it shall also be stated if such level will be unaltered. 


22. If any alteration be intended in the water level of any canal, or in the 
level or rate of inclination of any public carriage road or railway, which will be 
crossed by the railway, then the same shall be stated on the section, and each alter- 
ation shall be numbered ; and cross sections in reference to the numbers, on a 
horizontal scale of not less than one inch to every three hundred and thirty feet, 
and оп a vertical scale of not iess than one inch to every forty feet shall be added 
which shall show the present surface of such road, canal, or railway, and the intended 
surface thereof, when altered; and the greatest of the present and intended rates of 
inclination of the portion of such road or railway intended to be altered shall also 
be marked in figures thereon, and where any public carriage road is crossed on the 
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level, a cross section of such road shall also be added ; and all such cross sections 
shali extend for two hundred yards on each side of the centre line of the railway. 


23. Wherever the extreme height of an embankment or the extreme depth of 
any cutting shall exceed five feet, the extreme height over or depth under the 
surface of the ground shall be marked in figures on the section ; and if any bridge 
or viaduct of more than three arches shall intervene in any embankment, or if any 
tunnel shall intervene in any cutting, the extreme height or depth shall be marked 
in figures on each of the parts into which such embankment or cutting shall be 
divided by such bridge, viaduct, or tunnel. 


24. Where tunnelling, as a substitute for open cutting, or a viaduct as a sub- 
stitute for solid embankment, is intended, the same shall be marked on the section, 
and no work shall be shown as tunnelling, in the making of whichit will be necessary 
to cut through or remove the surface soil. 


25. When a railway is intended to form a junction with an existing or 
authorised line of railway, the gradient of such existing or authorised line of 
railway shall be shown on the deposited section, and in connection therewith, and 
on the same scale as the general section, for a distance of 800 yards on either side 
of the point of junction. 


26. Service of Notices.—In the month in which the notice is advertised the 
promoters must serve а notice on the owners or reputed owners, lessees or reputed 
lessees, and occupiers of all lands intended to be taken or being within the limita of 
deviation shown on the deposited plan, describing in each case the particular lands 
intended to be taken or being within such limits, and inquiring whether the person 
во served assents or dissents to the taking of such lands, and requesting him to 
state any objections he may have to such lands being taken. 

Every such notice shall be as nearly as may be in the form set out in the 
schedule to these Rules. 


27. In the month in which the notice is advertised, the promoters must also 
serve a notice of the intended application on the owner or reputed owner, lessee or 
reputed lessee, of any railway, tramway, or canal which will be crossed or otherwise 
interfered with by the proposed railway ; and on the road authority (where other 
than a county, borough, district, or parish council) of any road or street along which 
it is proposed to lay any rails, or which will be otherwise interfered with by the 
proposed railway ; and such notice shall state the place or places where a plar 
or plans of the proposed railway has or have been or will be deposited. 


28. Relinquishment of Works.—W herean amending Order proposes to authorise 
the promoters to vary or to relinquish the whole or any part of a railway authorised 
by a former Order, the promoters must in the month in which the notice is 
advertised serve notice of the proposal on the owners or reputed owners, lessees 
or reputed lessees, and occupiers of the lands in which any part of the said railway 
is situate. 


29. Repeal of Protective Provisions.—W here an amending Order proposes 
to repeal or alter any provision contained in a former Order for the protection or 
benefit of any person, public body, or company specifically named, the promoters 
must in the month in which the notice is advertised serve notice of the intention 
to repeal or alter such provision on every such person, public body, or company. 

30. Estimates.—An estimate of the expenses of the proposed railway (including 


the expense of acquiring land and all incidental expenses) must be made and signed 
by the person making the same. | 


31. The estimate shall be in the following form, or as near thereto as circum- 
stances may permit :— 
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Estimate of the proposed Light Railway. 


Whether Single 


or Double. 
Line No — geg is bia — 
miles fgs. chs. 
Length of line 
Earthworks : Cubic yards. Price рег уд. | £ в. d. | £ s. d. 
Cuting—Rock =... ene ts | 
Soft soil ... ја 455 eu | 
Tota ! ш ы d ИШИНИ 
Embankments, including roads... Cubic yards 
Bridgea—Public roads Number 


Accommodation bridges and works 
Conducta ... su Lu ben 
Culverts and drains а Se T 
Metallings of roads and level crossings... 
Gatekeepers’ houses at level crossings .. 
Permanent way, including fencing : ent ges Di 
Cost per mile. 
.milea fgs. сһв. $ s. d. 


at | 
Permanent way for sidings, and cost of junctions  ... e за bss Se pus 
Contingencies die da ies bas xs ga T" ... Рег cent. 
Land and buildings : 
а. г. р 
Total ... Géi geg T i hos us £ 


The same details for each branch, and general summary of total cost. 


32. Doeuments.—Every application to the Commissioners for an Order must 
№ made in the month of May or of November, being the month in which the 
notice is advertised, and must be in the case of a corporate body under the seal 
of such body, and in any other case signed by the promoter or promoters, or if 
there are more than two then by any three of them, and must be accompanied by— 


(а) Three copies of the Draft Order and of each of the documents required by these Rules to 
be deposited. 

(0) А statement as to the proposed gauge and motive power of the railway. 

(с) A list with their postal addresses of the owners, or reputed ownera, lessees, or reputed 
lessees, and occupiers on whom notices have been served. 

(d) A list of the county, borough district and parish councils in or through any part of whose 
county district or parish any part of the railway is proposed to be made, and a state- 
ment whether or not they have intimated assent to or dissent from the proposal. 

(е) А list of the railway, tramway, or canal companies (if any) on whom any notice has been 
served under these Rules, and a statement, whether or not they have intimated assent 
to or dissent from the proposal. 

(7) А statement whether any consent of the Board of Agriculture required to any grant of 
land or to the acquisition of any common land proposed to be authorised by the draft 
Order has been obtained. 

(9) А statement whether it is proposed that the Council of any county, borough or district 
aball expend or aitdvance any money, and if во, of the nature and amount of such 
expenditure or advance. 

(А А statement whether it is proposed to apply to the Treasury for the advance of any 

| шопеу, and if во, of the amount of the advance sought. 

(1) A certificate that a fee of £50 has been paid to the Board of Trade. 


33. A statement so far as can be made whether the owners or reputed owners, 

or reputed lessees and occupiers, on whom notices have been served in each 

Сазе assent, dissent, ог аге neuter, must be deposited with the Commissioners on or 
before the last day of the month after the month in which the application was 
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made ; and a certificate, in the case of an application by an existing company, 
that the members of the company have assented to the application by such a resolu- 
tion as is required by the Standing Orders of Parliament in the case of an applica- 
tion to Parliament by such company must be deposited with the Commissioners 
before their local inquiry is held. 


34. Notices and other such documents under these Rules may be in writing or 
print, or partly in writing and partly in print; and shall be sufficiently authenticated 
if signed by the clerk of the council, or by some principal officer of the company, 
or by the promoter or promoters, or by the solicitor or parliamentary agent. 


35. Notices and any other documents required or authorised to be served under 
these Rules may be served by delivering the same to or at the residence of the person 
towhom they are respectively addressed, or where addressed to the owner or 
occupier of premises by delivering the same or a true copy thereof to some person on 
the premises ; or if there is no person on the premises who can be so served then by 
fixing the same on some conspicuous part of the premises ; they may also he served 
by post by a prepaid letter, and if served by post shall be deemed to have been 
served at the time when the letter containing the same would be delivered in the 
ordinary course of post, and in proving such service it shall be sufficient to prove 
that the notice or other document was properly addressed and put into the post. 


Any notice by these Rules required to be given to the owner or occupier of any 
premises may be addressed by the description of the “ owner” or “ occupier ” of 
the premises (naming them) in respect of which the notice is given without further 
name or description. 


36. Fees,— Before lodging any application with the Commissioners a fee of £50 
must be paid by the promoters to the Board of Trade, by cheque in favour of an 
Assistant Secretary of the Board of Trade. 


37. All communications to the Commissioners should be on 5 paper and 
written on one side only, and should be addressed to '* The Secretary, Light Rail 
way Commission, 23, Great George Street, London, S.W." 


38. In the case of an application for ап amending Order, euch of the require 
ments of these Rules as are inapplicable will be dispensed with. 


39. These Rules shall remain in force until modified by the Board of Trade. 


THE BOARD OF TRADE, COURTENAY BOYLE, . 
October, 1898. Secretary. 


SCHEDULE.—Form of Notice to Landowners and others. 


Зтв,— We beg to inform you that application is intended to be made to the Light Railway 
Commissioners for an Order authorising а light railway from to ` , and 
that the property mentioned in the annexed schedule or some part thereof, in which we understand 
you are interested as therein stated, will be required for the purposes of the said railway, according 
to the line thereof аз at present laid out, or may be required to be taken under the usual powers of 
deviation to the extent of yards on either side of the said line which will be applied for. 

We also beg to inform you that a plau aud section of the said undertaking, with a book of 
reference thereto, kave been or will be deposited with the clerks of the (specify county and other 
councils as the case may ће) on ог before.the last day of May [or November], and that copies of во 
much of the said plan and section as relates to the (parish) in which your property 1s situate, with 
a book of reference thereto, have been or will be deposited for public inspection with the (clerk of 
the parish, district or borough council) on or before the day of on which plan 
your property is designated by the numbers set forth in the annexed schedule. | 

As we are required to report whether you assent to or dissent from the proposed undertaking, 
you will oblige ua by writing your answer of assent or dissent in the form left herewith, and by 
stating any objections you may have to your property being taken, and returning the ваше to us 
with your signature on or before the day of ` next; and if there should be 
any error or misdescription in the annexed schedule, we shall feel obliged by your informing us 
hereof at your earliest convenience, that we may correct the same without delay.—We are, &c. 
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Schedule referred to in the foregoing notice describing the property therein alluded to :— 


Parish, Town- " 
ship, Town- umber — 
—— land, or extra- on " 
perochial Plans. 
| place. 


tion, | Owner. Lessee. | Occupier. 


Property on the line of the рго- 
posed work, or within the limits, 
of the deviation intended to be 
applied for. 


I, the undersigned, assent to [dissent from] my property being taken for the proposed work [and 
my objections are that]. 


| 


ADDITIONAL RULE, DATED DKCEMBER, 1903, MADE BY THE BOARD OF TRADE 
WITH RESPECT TO THE ALLOWANCE OF EXPENSES UNDER SECTION 16 (1) OF 
THE LIGHT RAILWAYS Аст, 1896 :— 

The Council of any County or Borough or District applying to the Light Railway Com- 
missioners under the provisions of Section 16 (1) of the Light Railways Act, 1896, for allowance of 
expenses incurred by such Council shall lodge with the Secretary to tbe Light Railway Com- 
missioners & statement of such expenses, together with formal application for the allowance 
thereof, and shall pay to the Board of Trade the undermentioned fees which have been fixed by 
the Treasury on the recommendation of the Board of Trade, 

Francis J. S. Horwoob. 


December, 1903. Permanent Secretary, Board of Trade. 


FEES FIXED By THE TREASURY ON THE RECOMMENDATION OF THE BOARD OF 
TRADE. 
On application for allowance of expenses in all cases where the amount exceeds £25 ..... ... £1 
and а further sum at the rate of One pound per centum on the amount of expenses included in 
the statement delivered with such application. 


BOARD OF TRADE REGULATIONS 


Prescribed for regulating the employment of insulated returns, or of 
uninsulated metallic returns of low resistance; for preventing fusion or 
injurious electrolytic action of or on gas or water pipes or other metallic 
pipes, structures, or substances; and for minimising, as far as is reasonably 
practicable, injurious interference with the electric wires, lines, and appa- 
ratus of parties other than the undertaking, and the currents therein, whether 
such lines do or do not use the earth as a return. These Regulations only 
apply to railways constructed underground in metal-lined tunnels. (Issued in 
1894 and revised in 1902.) 


Definitions.—The expression energy means electrical energy. The expression 
“ generator” means the dynamo or dynamos or other electrical apparatus used for 
the generation of energy. The expression “motor” means any electric motor 
carried on a train and used for the conversion of energy. The expression “pipe” 
means any gas or water pipe or other metallic pipe, structure, or substance. 

1. Any machine used as a generator shall be of such pattern and construction 
as to be capable of producing a continuous current without appreciable pulsation. 

2. One of the two conductors used for transmitting energy from the generator 
to the motors shall be in every case insulated from earth by means of insulators of 
a strong and durable material, so shaped as to offer great resistance to surface 
leakage, and is hereinafter referred to as the “line”; the other may be similarly 
insulated throughout, or may be uninsulated in such parts and to such extent as 
is provided in the following regulations, and is hereinafter referred to as the 
“ return.” 


— 
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3. Where any rails on which trains run or any conductors laid within the 
metal-lined tunnels in which the railway is constructed form any part of a return, 
such part may be uninsulated. All other returns or parts of a return shall be 
insulated. 

4. When any uninsulated conductor forms any part of a return, it shall be 
electrically connected to the rails at distances apart not exceeding 100 feet by 
means of copper strips having a sectional area of at least one-sixteenth of а square 
inch, or by other means of equal conductivity. 

5. When any part of a return is uninsulated it shall be connected with the 
negative terminal of the generator, and in such case the negative terminal of the 
generator shall also be directly connected to the iron or other metal plates forming 

the lining of the tunnels unless this lining is otherwise connected to the rails. In 
each case the connection shall be made through a suitable current indicator. 

6. The iron or other metal plates forming the lining of the tunnels shall be во 
made and connected together аз to form a continuous metal tube. | 

7. Where any pipe is brought into the tunnel from outside, except апу pipe 
belonging to the company which is not in metallic connection with or laid within 
six feet of any other pipe, means shall be provided to secure that no portion of the 
pipe outside the metal tube shall be in metallic connection with the tube or with 
any conductor of electricity within the tube. 

8. When the rails form any part of the return they shall either be electrically 
connected, at intervals not exceeding 100 yards, to the metal tube by metallic con- 
ductors which will not be appreciably heated by a current of 100 amperes, or they 
shall not be in any metallic connection with the metal tube except by means of 
the connections to the negative terminal of the generator. In the latter case the 
rails shall be supported by sleepers of wood, and they shall be of such sectional area 
and so connected at joints and from one line of rails to another, and where necessary 
to supplementary conductors or feeders, that the difference of potential between 
the rails and the metal tube shall not in any part and under any working conditions 
exceed 10 volts. A test shall be made at least once in each month. 

9, When the return is partly or entirely uninsulated a daily record shall be 
kept by the company of the difference of potential during the working of the 
railway between any two points of the uninsulated return at the time when the load 
is greatest. If at any time such difference of potential exceeds the limit of seven 
volts, the company shall take immediate steps to reduce it below that limit. 

10. Every line and every insulated return shall be constructed in sections, and 
means shall be provided at or near each station for breaking the connection between 
sections. 

11. The leakage current shall be tested daily before and after the hours of 
running with the working pressure, and duly recorded. Should the amount of this 
at any time appear to indicate a fault of insulation, steps shall at once be taken to 
localise and remove it. | 

12. The company shall, во far as may be applicable to their system of working, 
keep records as specified below. These records shall be preserved for a period of 


twelve monthe, and shall, if and when required, be forwarded for the information of 
the Board of Trade :— 


Daily Records. Number of trains running. Maximum working current. 
Maximum working pressure. Maximum current from the rails to generator. 
Maximum current from the metal tube to generator. Leakage current (vide 
Reg. 12). Fall of potential in return (vide Reg. 9). 

Monthly Records.—Maaimum difference of potential between rails and metal 
tube (vide Reg. 8). Insulation resistance of conductors laid outside metal tube 
(vide Reg. 11). | 

Occasional Records.—Localisation and removal of leakage, stating time occupied. 


Particulars of any abnormal occurrence affecting the electric working of tbe 
railway. 
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MOTOR-CARS AND CARRIAGES, 
— 9 $9—— ——— 

We give below a digest of the Locomotives on Highways Act, 1896 (59 & 60 
Vict., с. 36). The modifications introduced by the Motor Car Act, 1903 (which 
came into force on Jan. 1, 1904), are detailed on page 275-276 :— 

Exemptions.—Subsection (1) of Section 1 of the Act provides that enactments 
mentioned in the Schedule to the Act, and any other enactment restricting the use 
of locomotives on highways, and contained in any public, general, or local and 
personal Act in force at the passing of the new Act, shall not apply to any vehicle 
propelled by mechanical power if it is under three tons in weight unladen, and is 
not used for the purpose of drawing more than one vehicle (such vehicle with its 
locomotive not to exceed in weight unladen four tons), and is so constructed that 
no smoke or visible vapour is emitted therefrom, except from any temporary or acci- 
dental cause. Vehicles so exempted, whether locomotives or drawn by locomotives, 
аге in the Act referred to as Light Locomotives. In calculating for the purposes 
of the Act the weight of a vehicle unladen, the weight of any water, fuel, or accumu- 
latore, used for the purpose of propulsion, is not to be included. Section 1 (2). 

The enactments which are mentioned in the Schedule to the Act, and which 
are not to apply to Light Locomotives, are the Locomotives Act, 1861 (24 and 25 
Viet. c. 70), Section 41 of the Thames Embankment Act, 1862 (25 and 26 Vict. 
с. 93), the Locomotives Act, 1865 (28 and 29 Vict. c. 83), and Part IT. of the 
Highways and Locomotives (Amendment) Act, 1878 (41 and 42 Vict. c. 77). 

Ап exception is, however, made as regards so much of Section 1 of the Loco- 
motives Act, 1861, as relates to tolls on locomotives, as regards Section 7 of that 
Act, which requires damage caused by locomotives to bridges to be made good, and 
ws regards Section 13, which provides that nothing in the Act shall authorise any 
person to use upon a highway a locomotive engine which shall be so constructed or 
wed as to cause a public or private nuisance, and directs that every person using а 
locomotive engine on a highway shall, notwithstanding the Act, be liable to an 
indictment or action for such use where, but for the passing of the Act, such 
indietment or action could be maintained. Light Locomotives will not be exempted 
frm these enactments. 

Among the enactments from which Light Locomotives will be exempted, and 
which are included in the Schedule to the new Act, special attention is directed to 
the provisions of Section 28 of the Highways and Locomotives (Amendment) Act, 
1578, regulating the weight of locomotives and the construction of wheels, and to 
Sections 31 and 32 of the same Act, under which various bodies may make byelaws 
a to certain matters relating to the use of locomotives. These provisions will not 
apply to Light Locomotives, and no license from the Council of апу county or 
county borough will be required for the use of these locomotives. 

Light Locomotive to be deemed a Carriage.—A Light Locomotive is to be 
deemed to be a carriage within the meaning of any Act of Parliament, whether 
pablie, general or local, and of any rule, regulation, or byelaw made under any Act 
ot Parliament, and if used as a carriage of any particular class, is to be deemed to 
be a carriage of that class, and the law relating to carriages of that class is to apply 
«xordingly. (Section 1 (1) (5).) Consequently, if, e.g., a Light Locomotive is used as 
à сеу carriage, all statutory provisions and byelaws with regard to hackney car- 
nages in force in the place in which the Light Locomotive is used will apply to it. 

Exeise Duties.— Under Section 4 of the Customs and Inland Revenue Act, 
1888 (51 and 52 Vict. с. 8), certain excise duties are payable for every carriage and 
“тегу hackney carriage as thereby defined. The definition of "carriage" includes any 
таре, except a hackney carriage, drawn or propelled upon а road or tramway by 
team or electricity, or any other mechanical power, but does not include a waggon, 
cut or other such vehicle which is constructed or adapted for use, and is used 

ely for the conveyance of any goods or burden in the course of trade or 
dry, and whereon the Christian name and surname and place of abode or 
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place of business of the person, or the name or style and principal or only place of 
business of the company or firm keeping the same are visibly and legibly painted 
in letters of not less than one inch in length. “ Hackney carriage” is defined by the 
Section as meaning any carriage standing or plying for hire, and including any 
carriage let for hire by a coachmaker or other person whose trade or business it is 
to sell carriages, or to let carriages for hire, provided that such carriage is not let 
for a period amounting to three months or more. 

The duties imposed by the Section will be payable for Light Locomotives 
which are carriages or hackney carriages as above defined, but, besides these, where a 
Light Locomotive is liable to duty, either as a carriage or as a hackney carriage, 
under Section 4 of the Customs and Inland Revenue Act, 1388, an additional excise 
duty will be payable under Section 8 of the new Act, at tho following rate :— 


With four wheels, exceeding 2 tons and under 3 tons, unladen ... £5 5 0 
" "s exceeding 1 ton but not 2 tons, unladen ed 4 4 0 

T not exceeding 1 ton, or of 8tons or upwards, unladen 2 2 0 

With two or three wheels (including motor bicycles and tricycles) ... 0 15 0 


All duties will be collected by the Inland Revenue Commissions for Local 
Taxation Account. 

Regulations.— Section 6 of the Act empowers the Local Government Board to 
make Regulations from time to time, which Regulations shall have effect notwithstanding 
anything in any other Act, or any Byelaws or Regulations made under any such Ad. 
But they do not exempt a Light Locomotive, or the owner or driver, from the 
operation of any statutory provision or byelaws relating thereto. The following 
is the text of the Order issued by the Local Government Board under this Section 
on November 9th, 1896 :— 

By Section 2 of the Act it is enacted that“ During the period between one 
hour after sunset and one hour before sunrise, the person in charge of а Light Loco- 
motive shall carry attached thereto a lamp so constructed and placed as to exhibit a 
light in accordance with the regulations to be made by the Local Government Board." 

And by Section 7 that—* A breach of any regulation made under the Act may, 
on summary conviction, be punished by a fine not exceeding ten pounds,” 

Therefore the Local Government Board make the following Regulations with 
respect to the use of Light Locomotives on highways, and their construction, and 
the conditions under which they may be used, the same to have effect from the 
14th November, 1896 :— 


ARTICLE I.—In this Order the expression “carriage includes a waggon, cart, 
or other vehicle, the expression horse includes a mule or other beast of 
draught or burden, and the expression “ cattle” includes sheep, the expression 
“ Light Locomotive” means a vehicle propelled by mechanical power which is 
under three tons in weight unladen, and is not used for the purpose of drawing 
more than one vehicle (such vehicle with its locomotive not exceeding in weight 
unladen four tons), and is so constructed that no smoke or visible vapour is emitted 
therefrom except from any temporary or accidental cause. In calculating for the 
purposes of this Order the weight of a vehicle unladen, the weight of any water, 
fuel, or accumulators used for the purpose of propulsion shall not be included. 

ARTICLE II. No person shall cause or permit а Light Locomotive to be used on 
any highway, or shall drive or have charge of a Light Locomotive when so used, 
unless the conditions hereinafter set forth shall be satisfied, namely— 

(1) The Light Locomotive, if it exceeds in weight unladen five hundred weight, 
shall be capable of being so worked that it may travel either forwards or back wards, 

(2) The Light Locomotive shall not exceed six and a half feet in width, such 
width to be measured between its extreme projecting points. 

(3) The tyre of each wheel of the Light Locomotive shall be smooth, and shall, 
where the same touches the ground, be flat and of the width following, namely 
(a) if the weight of the Light Locomotive unladen exceeds fifteen hundred weight, 
but does not exceed one ton, not less than two and a half inches; (b) if such weight 

exceeds one ton, but does not exceed two tons, not less than three inches ; (c) if 
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such weight exceeds two tons, not less than four inches. Provided that where a 
pneumatic tyre or other tyre of a soft and elastic material is used, the tyre may be 
round or curved, and there may be upon the same projections or bosses rising 
above the surface of the tyre if such projections or bosses are of the same material 
as that of the tyre itself, or of some other soft and elastic material. The width of 
the tyre shall, for the purpose of this proviso, mean the extreme width of the soft 
and elastic material on the rim of the wheel when not subject to pressure. 

(4) The Light Locomotive shall have two independent brakes in good working 
order, and of such efficiency that the application of either to such locomotive shall 
cause two of its wheels on the same axle to be so held that the wheels shall be 
effectually prevented from revolving, or shall have the same effect in stopping the 
Light Locomotive as if such wheels were so held. Provided that in the case of a 
bicycle this Regulation shall apply as if, instead of two wheels on the same axle, 
one wheel was therein referred to. | 

(5) The Light Locomotive shall be во constructed as to admit of its being at all 
times under such control as not to cause undue interference with passenger or other 
trafic on any highway. 

(6) Inthe case of а Light Locomotive drawing or constructed to draw another 
vehicle or constructed or used for the carriage of goods, the name of the owner and 
the place of his abode or business, and in every such case and in the case of every 
Light Locomotive weighing unladen one ton and a half or upwards, the weight of 
the Light Locomotive unladen shall be painted in one or more straight lines upon 
some conspicuous part of the right or off side of the Light Locomotive in large legible 
letters in white upon black or black upon white, not less than one inch in height. 

(7) The Light Locomotive and all the fittings thereof shall be in such a con- 
dition as not to cause, or to be likely to cause, danger to any person on the Light 
Locomotive or on any highway. 

(8) There shall be in charge of the Light Locomotive when used on any 
highway a person competent to control and direct its use and movement, 

(9) The lamp to be carried attached to the Light Locomotive in pursuance of 
Section 2 of the Act shall be so constructed aud placed as to exhibit, during the 
period between one hour after sunset and one hour before sunrise, a white light 
visible within a reasonable distance in the direction towards which the Light Loco- 
motive 18 proceeding or is intended to proceed, and to exhibit a red light so visible 
in the reverse direction. The lamp shall be placed on the extreme right or off side 
of the Light Locomotive in such a position as to be free from all obstructions to 
‘he light. Provided that this Regulation shall not extend to any bicycle, tricycle, 
other machine to which Section 85 of the Local Government Act, 1888, applies. 


ARTICLE III. —No person shall cause or permit a Light Locomotive to be used 
on any bighway for the purpose of drawing any vehicle, or shall drive or have 
charge of a Light Locomotive when used for such purpose unless the conditions 
hereinafter set forth shall be satisfied, namely,— 

(1) Regulations (2), (3), (5), and (7) of Article II. of this Order shall apply as 
if the vehicle drawn by the Light Locomotive was therein referred to instead of the 
Light Locomotive itself, and Regulation (6) of the Article shall apply as if such 
vehicle was a Light Locomotive constructed for the carriage of goods. 

(2) The vehicle drawn by the Light Locomotive, except where the Light 
Locomotive travels at а rate not exceeding four miles an hour, shall have a brake 
in good working order of such efficiency that its application to the vehicle shall 
cause two of the wheels of the vehicle on the same axle to be so held that the 
wheels shall be effectually prevented from revolving, or shall have the same effect 
in stopping the vehicle as if such wheels were so held. . 

(3) The vehicle drawn by the Light Locomotive shall, when under the last 
preceding Regulation a brake is required to be attached thereto, carry upon the 
vehicle a person competent to apply efficiently the brake: Provided that it shall 
not be necessary to comply with this Regulation if the brakes upon the Light 
Locomotive by which the vehicle is drawn are so constructed and arranged that 
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neither of such brakes can be used without bringing into action simu.taneously the 
qrake attached to the vehicle drawn, or if the brake of the vehicle drawn can be 
applied from the Light Locomotive independently of the brakes of the latter. 


ARTICLE 1V.—Every person driving or in charge of a Light Locomotive 
when used on any highway shall comply with the Regulations hereinafter set forth, 
namely— 

(1) He shall not drive the Light Locomotive at any speed greater than 
is reasonable and proper, having regard to the tratfic on the highway, or so as to 
endanger the life or limb of any person, or to the common danger of passengers. 

(2) He shall not, under any circumstances, drive the Light Locomotive at a 
greater speed than twelve miles an hour. If the weight unladen of the Light 
Locomotive is one ton and a half and does not exceed two tons, he shall not drive 
the same at a greater speed than eight miles an hour, or if such weight exceeds two 
tons at a greater speed than five miles an hour. Provided that whatever may be 
the weight of the Light Locomotive, if it is used on any highway to draw any 
vehicle, he shall not under any circumstances drive it at a greater speed than six 
miles an hour. This Regulation shall only hare effect during siz months from the date 
of this Order, and thereafter until the Bourd otherwise direct. 

(3) He shall not cause the Light Locomotive to travel backwards for a 
greater distance or time than may be requisite for purposes of safety. 

(4) He shall not negligently or wilfully cause any hurt or damage to any 
person, carriage, horse, or cattle, or to any goods conveyed in any carriage on any 
highway, or, when on the Light Locomotive, be in such a position that he cannot 
have control over the same, or quit the Light Locomotive without having taken 
due precautions against its being started in his absence, or allow the Light Loco- 
motive or a vehicle drawn thereby to stand on sich highway so as to cause апу 
unnecessary obstruction thereof. | 

(5) He shall when meeting any carriage, horse, ог cattle keep the Light. 
Locomotive on the left or near side of the road, and when passing any carriage, 
horse, or cattle proceeding in the same direction Кеер the Light Locomotive on the 
right or off side of the same. 

(6) He shall not negligently or wilfully prevent, hinde:, or interrupt the free 
passage of any person, carriage, horse, or cattle on any highway, and shall keep the 
Light Locomotive and any vehicle drawn thereby on the left or near side of thc 
road for the purpose of allowing such passage. 

(7) He shall, whenever necessary by sounding the bell or other instrument 
required by Section 3 of the Act, give audible and sufficient warning of the 
approach or position of the Light Locomotive. 

(8) He shall on the request of any police constable, or of any person having 
charge of a restive horse, or on any such constable or person putting up his hand 
as а signal for that purpose, cause the Light Locomotive to stop and to remain 
stationary so long as may be reasonably necessary. 

ARTICLE V.—If the Light Locomotive is one to which Regulation (6) of 
Article II. applies, and the particulars required by that Regulation are not duly 
painted thereon, or if the Light Locomotive is one to which tha; Regulation does 
not apply, the person driving or in charge thereof shall, on the request of any 
constable, or on the reasonable request of any other person, truly state his name and 
place of abode, and the name of the owner, and the place of his abode or business. 

Of course, any Local Authority can apply to the Local Government Board to 
make Regulations of a local nature as to speed on highways in their districts ; but 
the Board suggests that a sufficient time should be allowed to elapse in order that 
experience may be gained of the working of the Act, and these Regulations. And 
Local Authorities are empowered to make byelaws preventing or restricting the use 
of Light Locomotives upon any bridge within their area, where they are eatisfied that 
such use would be attended with damage to the bridge or danger to the public. 
These byelaws will not require sanction or confirmation by any other authority. 
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сотен RULES AND REGULATIONS. 


By Section 10 of the Locomotives on Highways Act, 1896, it is enacted that 
" [n the application of this Act to Scotland, a reference to the Secretary for Scot- 
land shall be substituted for a reference to the Local Government Doard," and 
Her Majesty's Secretary for Scotland has issued regulations, applicable to Scotland, 
with respect to the use of Light Locomotives on highways, and their construction, 
and the conditions under which they may be used. These regulations are simply 
а repetition of those in operation in England, except that in 5 9 of Article II. it is 
necessary to substitute Section 58 of the Local Government (Scotland) Act, 
1889," and in 5 2 of Article IV., “Чеп miles an hour” for “ twelve miles.” 


Ву the Motor Car Act, 1908, which amends the Locomotives on Highways 
Act, 1896 (вее page 271), reckless or negligent driving, &c., of a motor саг on a 
pablic highway is made an offence, and provision is made for apprehending, under 
certain circumstances and without warrant, the driver of a car who commits such 
зп offence. Бес. 2 provides that every car shall be registered with and number d 
by the council of a county or county borough. A mark indicating the registered 
number of the car, and letters indicating the council with which the car is 
registered, shall be fixed on the car or on a vehicle drawn by the car, or both, in 
such manner as the council may require in conformity with regulations of the 
Local Government Board made under the Act. The fee on registration is 208., 
except for motor cycles, which is 5s. Sub-sec. 4 makes failure to register а car 
used on а public highway, or obscuring, Co, a mark or number on the car, an 
offence. Sec. 3 provides thas all drivers shall be licensed, contraventions of thia рго- 
vision being made offences. The council of the county or county borough is the ` 
licensing au'hority. The fee for a licence, which remains in force for 12 months 
(but is renewable), is 5s. The licensee must produce his licence on demand by а 
police constable under а penalty of £5. Persons under 17 years are disqualified 
from obtaining a licence, except for motor cycles, which may be granted to a person 
over the age of 14 years. 

By вес. 4 a person may, after having been twico convicted of an offence under 
the Act, have his licence suspended and be disqualified from holding any licence, 
but persons disqualified by order of the Court have а right of appeal. Sec. 5 makes 
forgery of any identification mark an offence. By sec. 6 drivers must stop in cases 
of accident to persons on foot, in a carriage, &c., or to any vehicle, &c. 

Sec. 7 enables the Local Government Board (under sec. 6 of the Locomotives 
on Highways Act, 1896) to make regulations: (/) Providing generally for facili. 
tating the identification of motor cars, and for determining and regulating generally 
the cize, shape and character of the identifying marks to be fixed under this Act, 
and the mode in which they are to be fixed and to be rendered easily distinguish- 
able, whether by night ог by day, and with respect to the registration of cars and 
the entry of particulars (including ownership of car) in the register, &o., and (5) 
with respect to the licences to be granted by councils under the Act, and in par- 
ticular with respect to the register to be kept of licences and renewals, and for 
providing special facilities for granting licences to persons not resident in the United 
Kingdom, and for communicating information, &c., to the licensing authorities, &c, 

By sec. 8 the Local Government Board may also prohibit or restrict the 
driving of motor cars on any specified highway not exceeding 166. in width. 

Sec. 9 limitsthe speed of motor cars on а public highway to 20 miles an hour, 
bat within any limits or place referred to in regulations made by the Local 
Government Board with а view to the safety of the public on the application of 
the local authority of the area in which the limits or plase are situate, a 
Person shall not drive a motor car at a speed exceeding 10 miles per hour. Con- 
traventions of this provision are punishable by a fine, but for convictions for 

exceeding the limit of speed of 20 miles there must be two witnesses. 
| E-D 20 
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Sec. 10 provides that local authorities shall give public notice of any regula- 
tion of the Local Government Board, Ee Sec. 11 deals with penalties and legal 
proceedings, any person fined over 20s. having a right of appeal. Ву sec. 12 the 
Local Government Board may issue regulations increasing the maximum weights 
of any class of vehicle mentioned in sec. 1 of the 1896 Act. Other sections make 
- the Act applicable to Scotland and Ireland, &c. 

Tbe Act came into force on Jan. 1, 1904, and remains in force until 
December 31, 1906. — — 


THE LOCAL GOVERNMENT BOARD REGULATIONS. 

On November 19, 1903, а lengthy set of Regulations under the 1903 Motor 
Act were issued, and i$ was announced in January, 1904, that the President of 
the Local Government Board had appointed & Departmental Committee to inquire 
into and report with regard to any regulations which should be made under sec. 6 of 
the Locomotives on Highways Act, 1896, and sec. 12 of the Motor Car Act, 1908, 
respecting any class of vehicle, for the purpose of increasing the maximum weights 
of 8 and 4 tons mentioned in sec. 1 of the former Act, and with regard to 
any conditions as to the use and construction of the vehicles which should be 
made by any such regulations. The members of the Committee are the Right 
Hon. Henry Hobhouse, M.P. (chairman), Sir William Arrol, M.P., Mr. H. C. 
Monro, C.B., Mr. Н. H. Law, M. Inst. C. E., Mr. George Deacon, M. Inst. C. E., 
and Mr. H. Graham Harris, M. Iust. C. E. Mr. R. J. Simpson (Local Government 


INLAND REVENUE LICENCES FOR MOTORS AND DRIVERS. 


— $3» ——— 

On January 1, 1904, some changes came into force in connection with the 
issue of Inland Revenue Licences by postmasters. A general form is now provided 
which includes * Motors and Drivers of Motors," а motor being described as 
“a carriage or vehicle drawn or propelled by mechanical power,” as defined by the 
Locomotives on Highways Act, 1896. А locomotive that weighs З tons or 
upwards unladen is not a light locomotive ’’ under the Act but is subject to the 
liabilities and restrictions attaching by law to the use of locomotive on highways. 
It may be added that the term ** hackney carriage " applies to a motor cab standing 
or plying for hire, and that any person who hires such motor cab or carriage for 
any longer period than 12 months is held to keep the carriage and must take а 
licence in his own name. For the purpose of licence duty, motors have been 
divided into two classcs :— | 

1. Carriages [motors] with four or more wheels: — 
(a) Whose weight unladen exceeds 2 tons and is under A tons; 
(b) Whose weight unladen exceeds 1 ton but does not exceed 2 tons ` 
(с) Whose weight unladen is under 1 ton or is 5 tons or upwards. 
2. Carriages [motors] with less than four wheels (including motor tricyles and motor bicycles). 


МотЕ.— In calculating the weight of a vehicle unladen, the weight of water, fuel or accumu- 
lator shall not be included. 


The combined carriage and light locomotive duties are :—Class 1: (а) £5. 5s., 
(b) £4. 4s., (с) £2. 23. Class 2: 158. 

__ For motors kept and used for the first time on or after October Ist in any year 
the duty is: For motors liable to the £2. 2s, rate, £1. 1s.; for motor bicyles and 
tricycles with less than four wheels, 7s. 6d. 

Mare Servants.—The term “male servant" includes motor-car or carriage 
drivers, and the duty payable on such male servant is 15s. per annum. This 
is, of course, in addition to the charge for the licence granted by the police 
authorities to motor drivers. 

Авмовтат, Beartnes.—If а licence to use armorial bearings is taken out and is 
to include use on a motor vehicle the fee is £2. 2s. It should be borne in mind 
that licences are not transferable to any person except the widow, executor, 
administrator or trustee in bankruptcy of the person to whom they were originally 
granted. 
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LONDON COUNTY COUNCIL REGULATIONS. 


PROTECTION OF THEATRES AND OTHER PLACES OF PUBLIC RESORT 
FROM FIRE. 


By Sec. 12 of the Metropolis Management and Building Acts Amendment 
Act, 1878, and Sec. 40 (8) of the Local Government Act, 1888, the London County 
Council has authority to make and issue regulations for new theatres and publie 
places of amusement, &c., of not less than 500 sq. ft. The latest set of regulations 
issued by the London County Council with respect to the requirements for the 
protection from fire of Thestres, Houses, Rooms and other places of Public Resort 
within the Administrative County of London were issued on 25th March, 1902. 
We abstract below these Regulations so far as their electric lighting clauses are 
eoncerned :— 

Sanetion.— Before the installation of electric light, or any electrical work or 
apparatus, and before any alterations or additions to the electric installation are 
commenced, the sanction of the Council must be obtained, And plans and specifi- 
cations, together with full particulars of the work it is proposed to carry out and 
drawings of proposed switchboards, must be submitted. 


Tests.— Where electric light is permitted, a competent electrical engineer 
shall certify in writing, to the satisfaction of the Council, once in twelve months, 
that the system is in proper working order, and tests shall also be made by the 
officials of the Council from time to time. 


Мат Circuits—All premises lighted by electric light shall have at least 
three separate and distinct main circuits: (А) for the stage (B) and (C) for the 
auditorium, corridors, exits, and all parts of the house open to the public. The 
circuits B and С skall be so arranged that approximately half the lights in each 
division of the auditorium and half those in each corridor, exit, &c., shall be on 
В and the other half on C circuit, апа as far as practicable, the lights on the 
two circuits shall be placed alternately. In no case may the two circuits be 
combined in one fitting, nor shall the wires or leads for one circuit be placed in 
the same box, tube or casing, &c., as those of another circuit. | 


Supply.— When current is supplied by а public lighting undertaking, these 
circuits shall be taken separately {тога the street mains, each circuit being taken 
from а separate box and where practicable from a separate pair of mains. Where 
transfor: ers are installed on the premises, separate transformers, with fuses, 
switches and other apparatus, shall be used for each of the three circuits, and the 
transformers, &c., for circuits B and C shall be placed in separate rooms, or in 
detached strong iron cases placed well apart, and the primary and secondary 
mains properly protected, or shall be divided by а fireproof partition. 

System of Supply.—W here supply is given on the three-wire system, circuits А 
and B or А and С may be supplied from the two sides of that system, but the 
other circuit C or B, shall be taken from a separate connection with the street 
mains. The main leads, &c., for circuit A shall, where possible, be kept entirely 
on the stage side of the prescenium wall, and those for B and C entirely on 
the auditorium side of that wall. If it is desired to control a portion of the 
hghts in the auditorium from the stage board (circuit A), this will be permitted 
if a sufficient number of lights, for safety purposes, be maintained on circuits B 
and C in each portion of the auditorium, entirely independent of the stage The 
number and position of such lights shall be subject to theapproval of the Council. 
The supply for the three main circuits may be taken from the mains of indepen- 
dent companies. but in such case special precautions must be taken to prevent 
accidental connection. Change-over switenes may also be used if approved by 
Council. Мо unlicensed premises or parts of premises not included in a licence 
shall be supplied with electric current from the mains or apparatus used for 
licensed premises, 
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Circuits.—In all circumstances complete metallie circuits shall be employed. 
Gas and water pipes shall never form part of any circuit. The main- circuits 
A, B and C shall be subdivided as may be necessary, The number of lamps 
shali be so subdivided that no sub-circuit shall carry more than 10 amperes 
in the case of the auditorium, corridors, &c., ог 40 amperes in the case of the 
stage; and each sub-circuit shall start from a distributing board. If the supply 
be given at a higher pressure than 100 volts the current in the sub-circuit shall 
be correspondingly reduced. The same sub-circuit shall not be used for are lamps 
and incandescent lamps. 

Lights outside buildings shall Ъз on sub-zircuits eutirelv independent of 
inside lights. These outside sub-circutt may carry any currents not exceeding 
40 amperes if at 100 volts, or correspondingly less at any higher pressure. 

Circuits for power or heating purposes shall be kept distinct and separate 
from lighting circuits. 

Conductors.—All conductors used within buildings shall be of tinned copper, 
of not. less than 98 per cent. conductivity, and shall be so proportioned to the work 
they have to do that the current density in any conductor shall not exceed a ratio 
of 1,000 amperes per square inch if the supply be given at or below a pressure of 
115 volts. For higher voltages the density shall not exceed a ratio of 800 amperes 
per square inch. The conductors shall be insulated with pure and vulcanised 
indiarubber of approved quality. 

Cables and [nsulation.—The insulation resistance shall be not less thau 
600 meghoms per statute mile, at 60 F., after one minute's electr fication, when 
tested with at least 400 volts, and after 48 hours’ immersion in water. If the 

ressure of the supply be above 115 volts the insulation resistance shall be 

‚000 meghoms per statute mile in lieu of the 600 specified above. Certificates of 
test shall be supplied to the Council if required. The insulated conductors shall 
be protected on the outside by stout tape or braiding impregnated with preserva- 
tive compound. 

Flexibles—Flexible conductors (if composed of wires smaller than No. 25 
S.W.G., shall be of untinned copper wire; if composed of larger wire, the wire 
shall be tinned) shall be insulated with pure and vulcanised indiarubber, and 
have an insulation resistance of not less than 600 megolims per statute mile when 
tested as above, and shall be protected on the outside by а stout braiding and 
rubber tube where necessary (for instance in the orchestra). Should any of these 
flexible conductors be damaged they shall at once be replaced. No circuit of this 
nature shall carry more than 10 amperes if the pressure of the supply be not over 
100 volts, if the supply be given at а higher pressure the current shall be corre- 
spondingly reduced, and each circuit shall be protected by a fuse on each pole. 
The restriction to 10 amperes shall;not apply to batten and hanging length 
circuits. In all cases conductors conveying currents of high E. M. F. inside 
buildings shall be specially and exceptionally insulated and cased in, and the 
casing shall be made fireproof and connected to earth. The positive and negative 
terminals connected to such conductors shall not be nearer to each other than 
1210. if the pressure exceeds 480 volts or біп. if the pressure exceeds 240 volts but 
is less than 480 volts, and the terminals shall be efficiently protected from risk of 
contact. | 


Joints.—Joints in conductors should be avoided, but when unavoidable they 
shall be electrically and mechanically perfect. Soldering fluids should not be 
used in making such joints. 

If it is desired to use any other means of insulation than that above specified, 
special permission shall be obtained from the Council, and no material shall be 
used which is not waterproof, or protected by waterproof covering, or which will 
soften at a temperature below 170 F. 

All conductors shall be efficiently protected from mechanical injury. Where 
conductors pass through walls, fireproof floors or ceilings they shall be protected 
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by iron pipes or by glazed stoneware or porcelain tubes, and precautions shall be 
taken to prevent the possibility of fire or water passing along the course of the 
conductors. Split tubing must not be used. In special cases, or where necessary 
for protection from the depredations of rats, mice or other vermin, armoured 
cables may be used. These need receive no furcher mechanical protection, but the 
armouring shall be efficiently earthed. Lead-covered cables shall not be used 
unless protected by external armour of irou or steel or enclosed in substantial iron 
pipes or tubes. Metal fastenings for fixing conductors shall be avoided as far as 
possible. When unavoidable some additional covering shall be used to protect 
the conductor, unless armoured, from mechanical injury at the points of support. 
_ If casing be used, it shall be of hard wood, and each conductor shall be laid 
ш а separate groove, unless previous permission be obtained to vary this 
condition. In no circumstances shall wires of opposite poles be laid in the same 
groove, nor wires of the same polarity belonging to different circuits А, B and C. 
The cover shall be secured with screws at the outer edges. Casings shall, as far 
as possible, be placed in sight, and the conductors shall always be accessible. 
Casing shall not be used where it is liable tojinjury from weather or leakage of 
water, nor shall it be recessed into plaster. | 

No soft or fusible metal tubing shall be used to contain conductors, nor shall 
any tubing which is not water-tight be embedded in walls or plaster or floors. 
Where iron pipe or tube is used as & mechanical protection it shall be bushed 
where necessary, and proper joint boxes shall be ы 

АП external conductors shall be specially insulated and laid in iron pipes 
properly jointed and bushed, and of ample size. Proper joint boxes shall be 
used wherever joints occur in the conductors. In no case shall conductors 
belonging to different circuits (А, B and C) be run in the same barrel ог be 
carried through the same boxes. Such iroa pipes shall be protected where 
necessary, and securely fixed and supported when not underground. 


Stage Lighting—-Where there is a stage, it shall, if possible, be lighted by 
electric light only. [This condition is insisted upon in all Regulations as to 
Theatres and other licensed premises issued by the London County Council —Ep.] 
Special care shall be taken that all works in connection with the lighting of the 
Stage are carried out in as substantial а manner as possible. А switchboard, 
containing all the necessary switches, cutouts, and other fittings for the control 
and regulation of the stage lighting shall be fixed in some convenient position, 
preferably overlooking the stage. This board shall be inaccessible to all but the 
persons employed at such premises to work it. If the connections are made at 


, the back of the board, there shall ba а space of not less than 3ft. between the 


wall and the back of the board, or such larger space as may be necessary to 
ensure the thimbles and connections being at all times easily accessible, or, as an 
alternative, provision shall be made by hinging the board or placing it on 
rollers for rendering the back of the board accessible without breaking the 
Connections or dismounting the board. 

No metal work in connection with the circuits shall be exposed or so fixed 
ог constructed as to be liable to cause а, short circuit. 


Footlights, Battens, £c.—Lamps on battens, footlights, &c., shall be protected 
by stiff wire guards, so arranged that no scenery or other inflammable material 
can come in contact with the lamps. No readily combustible material shall be 
used in connection with any lamps in such a manner that it might come in contact 
with the lamps. No soft or readily inflammable wood shall be used in connection 
With the lamps, and all wood shall bə protected by uninflammable material from 
the possibility of ignition by an arc between any two parts of the two conductors, 
ог by heated particles from any conductor or part of а conductor which may 
connect together the two main conductors. 

The sockets for the stage shall be of hard wood, vulcanite or slate, with 
metal guards, care being taken to avoid risk of ignition, aud they shall be of 
specially substantial construction. 
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Where à number of lights, as in the footlights, battens, &c., are supplied 
under control of one switch, and protected by one single or double pole cutout, 
as the case may be, the conductors shall be maintained throughout of such a 
section that they will be effectually protected by the cutouts against heating. | 

The leads to the battens shall be specially guarded, particularly at the points 
where they join on to the battens, and a sufficient length shall be allowed to 
prevent the leads receiving any injury through any movement of the battens, and 
this part of the leads shall be protected by leather or stout waterproof canvas 
hose, properly fixed. The battens shall be suspeuded by at least three wire ropes 
attached to insulators on the battens. On no account shall the same battens be 
adapted for both gas and electric light. 

Arc Lamps.—Arc lamps shall not be used inside such premises without special 
permission, and when used special precautions shall b2 taken to guard against 
danger from falling glass or incandescent particles of carbon. All parts of the 
lamps, lanterns and fittings which are liable to be handled (except by the persons 
employed to trim them) shall be insulated from the framework. In no case shall 
arc lamps be suspended by the conductors. 

Cutouts, Switches, Сс. — All circuits shall be efficiently protected by cutouts, 
placed in positions easily accessible to the staff, but inaccessible to the public. 
All cutouts shall be of such pattern and be fixed in such a position as to admit of 
quick replacement. All circuits carrying a current of 10 amperes or more shall 
be provided with a cutout ou each conductor, and two cutouts shall not come in 
the same compartment. All cutouts shall be so constructed that fused metal in 
falling cannot cause a short circuit or an ignition. All cutouts shall be so marked 
as to show what circuit or lamps they control. 

All exposed metal work, such as fittings, switch and fuse covers, &c., shall be 
efficiently insulated from the circuits. All switches, cutouts, ceiling roses, wall 
and floor sockets, and lampholders shall have uninflammable bases and covers. 
All switches and cutouts shall have sufficient length of break, and shall be 
constructed so as to prevent the risk of formation of an arc. All lamp holders 
shall be of bayonet-socket form, and shall be fitted with porcelain bridges or some 
equivalent separation between poles. All switches shall be of ample size to 
carry the currents for which they are intended without heating, and shall be 
во constructed that it will be impossible for them to remain in any position 
intermediate between the “оп” and the "off" positions, or to permit of a 
permanent arc or short circuit. 

All fittings shall be suspended in an approved manner, and special care taken 
to avoid risk of suspension failing from any cause. Combined gas and electric 
fittings shall not be used. All switch and fuse-boards which are not fitted with 
front connections shall'be so mounted as to give instant and easy access to the 
connections at the back of the board, and shall be provided with dividing strips 
between poles, both at back and in front, and proper lock-up cases with glass 
fronts, the gluss (unless plate of adequate thickness) shall be protected with & 
wire guard or boxes with lids and slides rendered fireproof by asbestos sheeting, 
or some equivalent method may be used. 

fesistances.—Resistances for regulating the power of the lights or motors or 
for other purposes shall be mounted on incombustible bases, and shall be so 
protected and placed at such a distance from any combustible material that no 
part of the resistance, if broken, can fall on such material, or vice versa. 
Principal metallic resistances shall be placed in a fireproof room reserved for the 
purpose. Liquid resistances shall be provided with proper trays and stands. 

Generating Plant.— Where the supply of current is derived from speeial plant 
on the premises or under the control of the licensee, such plant must in all cases 
be approved by Council. It must be in duplicate. Such duplication may be 
provided either by not fewer than two separate boilers, engines and dynamos, 
each capable of supplying the maximum ordinary load, or, in lieu of one engine 
aud dynamo, a battery of approximately equal capacity for a minimum period 
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of five hours, and such battery shall be fully charged before the commencement 
of every performance, or another alternative may be adopted by obtaining a full 
supply from the mains of а publie company or borough council by means of 
proper change-over switches. The position and the construction of the change- 
over switches shall be subject to theapproval of Council. Where gas engines are 
used, a battery or other duplicate supply shall be provided; gas engines alone 
shall not be accepted as sufficient. No unlicensed building or unlicensed portion 
of & building shall be supplied from any part of the installation of the licensed 
part of the building, unless the installation in such unlicensed portion 18 open to 
inspection and testing by the Council. The switchboard and its fittings must be 
to satisfaction of Council, 

Boilers, steam engines, gas engines and dynamos, when used for the supply 
of electricity to such premises shall be placed in such positions as shall be 
sanctioned by the Council. All necessary provision shall be made for keeping 
the temperature of the engine-rooms within proper limits. 

Gas Engines.—Gas engines shall be placed in rooms so adequately and 
continuously ventilated that no explosive mixture of gas can aceumulate by any 
leakage through the engine, in the event of any of the gas cocks being left turned 
on. А hood connected with а pipe carried into the external air, shall be fixed 
over the ignition tube when this is used. 

Batterves—Primary or secondary batteries į shall be placed in rooms во 
adequately ventilated to the outside air that no fan shall be necessary. These 
rooms shall be of fireproof construction with iron doors. The batteries shall be 
well insulated. 

Transformers.—Transformers used to transform either direct or alternating 
currents, together with the switches and cutouts connected therewith, shall be 
placed in а, fire and moisture-proof structure adequately ventilated to the outside 
air, апа accessible to the management. Where the primary current is of high 
potential, such structure shall be, preferably, outside the building. Мо part of such 
apparatus shall be accessible except to the persons in charge of its maintenance. 

e outer case of all transformers shall be efficiently connected to earth. Proper 
labels indicating the circuit controlled shall be affixed to all transformers, main 
switches, fuses, &c. No transformer which, under normal conditions of load, heats 
above 130°F. shall be used. Transformer circuits shall be so arranged that in no 
circumstances shall a contact between the primary and the secondary coils lead an 
E. M. F. of high pressure into the building. 

High-pressure.—The term “high-pressure” means in all cases throughout 
these regulations pressure'above 240 volts. 

Insulation Resistance.—' The insulation resistance of a system of distribution 
Shall be such that the greatest leakage from any conduetor to earth, when all 
branches ата switched on, shall not exceed zo booth part of the total current 
Intended for the supply of the said lamps and motors, the test being made at the 
usual working E.M.F. Provided that this rule shall not be held to justify а 
lower insulation resistance than 10,000 ohms. 

Supervision.—The generating plant and switching gear shall be in the hands 
of thoroughly competent“ manipulators, and the engine-room (if any) shall be 
inaccessible to the public, and shall, where possible, have an independent entrance. 

Motors, &. Motors or electrical heating apparatus shall, if“ permitted, be 
subject to special conditions, but electric fans and similar motors not taking more 
ies 300 watts may be used if separately wired from fuses on а proper distributing 

ard. 

Plan ој Wiring.—A. plan of the wiring shall be always; kept in a prominent 
position in the office of the manager of such premises. 

Temporary Lighting.—W hen it is desired to instal temporary lighting, as long 
notice as possible before commencing the work must be given to the Clerk of the 
Council in writing. Wires and cables shall be adequately and firmly fixed, and 
shall be similar to the wires already specified in these regulations, and ш all cases 
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where the wires are within reach of the publie they shall be cased. All joints 
shall be војсегед and taped if used for more than one week, and if used less than 
a week the wire shall be soldered if larger than 7 20 S.W.G., ог its equivalent. 
In either case the joints shall be taped. — The circuits shall be sub-divided as 
much as possible, no sub-circuit exceeding 10 amperes. All temporary work shall 
be immediately removed when no longer required for the purpose for which it was 
installed. In the case of temporary work on the stage, all connections to the 
permanent installation shall be removed immediately after each performance in 
which they are used unless permission be obtained to the contrary. Such special 
conditions as may be requisite in each case will be attached to the consent of the 
Couucil to the use of temporary electrical work. 


LONDON COUNTY COUNCIL.—FLASH AND SEARCH 
LIGHT RULES. 


— 


In March, 1900, a resolution was passed by the London Couuty Council in 

virtue of which the following bye-law was issued :— 
Flash and Search Lights. 

No person shall exhibit any flash light or search light so as to be visible from 
any street or other place (whether a thoroughfare or not), and to cause danger to 
the traffic therein, nor shall any owner or occeupier of premises permit or suffer 
any flash light to be so exhibited on such premises. Any offender shall be liable 
for every such offence to a fine not exceeding five pounds. 

The expression “flash lizht" means and includes any light used for the 
purpose of illuminating, lighting, or exhibiting any word, letter, model, sign, 
device or representation in the nature of an advertisement, announcement or 
direction which alters suddenly either in intensity, colour or direction. 

The expression “search light" means and includes any light exceeding 
500 candle power, whether in one lamp or lantern or in a series of lamps or 
lanterns used together and projected as one concentrated light, and which alters 
either in intensity, colour or direction. 

In this bye-law the expression *' street" includes any highway and any road, 
bridge, lane, mews, footway, square, court, alley, passage, whether а thoroughfare 
ог not, and a part of any such highway, road, bridge, lane, mews, footway, square, 
court, alley or passage. 

М.В.—Ап advertisement produced by lamps changing in colour from red to 
white at intervals of about 4sec. was held by a police magistrate to infringe the 
above bye-law (see The Electrician, Feb. 7, 1902, p. 630). 


In a set of Regulations on the protection of theatres, &c., from fire, issued by 
the London County Council on July 30, 1901, the following conditions are included : 


Stage Lighting.—W herever possible electric light shall be the only illuminant 
used for the stage. | 

Limelight Tanks, Boilers and Dynamos.—All limelight tanks, boilers with 
engines and dynamos with engines in connection with such premises shall be 
placed in ventilated chambers or buildings of fireproof construction. Such 
chambers or buildings shall be separated from such premises, and from each 
other, by brick walls and fireproof floors, and shall be enclosed upon one or more 
sides by external walls. All openings between such premises and such chambers 
or buildings shall be fitted with such fire-resisting doors as the Council may 
approve. 

Auxiliary Liyhtinj.—Additional means of lighting for use in the event 
of the gas or the electric light being extinguished shall be provided fer the 
auditorium, corridors, passages, exits and staircases by a suflicient number of oi 
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or candle lamps, of a pattern to be approved by the Council, properly secured to 
an uninflammable base and placed, if possible, out of reach of the public. This 
shall not apply where there is a complete installation of both gas and electric light, 
or two complete systems of electric lighting from separate companies. 

Telephone.—Every theatre and, where considered necessary by the Council, 
all other premises licensed for publie entertainments shall be connected with 
the nearest fire brigade station by telephone alarm. The positions for such 
alarms and the number of points in the house shall be decided upon by the chief 
officer of the fire brigade. The installation and maintenance shall be carried out 
by the General Post Office at the cost of the lessee. 

Electric Lighting and... Heating.-—The electric lighting and heating apparatus 
shall be carried out to the satisfaction of the Council, and no work shall 
be commenced until the sanction of the Council has been obtained to what is 
proposed to be done. | 

Lightning Conductor.—Such premises shall, where considered necessary by 
the Council, be provided with a lightning conductor. 


CINEMATOGRAPH LANTERNS, &с., IN LICENSED PREMISES. 


In the Regulations issued by the London County Council (approved Oct. 16, 
1900), as to the use of cinematograph lanterns, &c., in theatres and premises 
licensed by the Council, the following occur :— 

Кер. 5. — Where possible the electric arc light shall be adopted as an illuminant, 
the usual rules for securing safety in an electric installation being observed. . . . 

Reg. 6.—The space in which the cinematograph stands shall, where possible, 
be illuminated by electric glow lamps; but a miner's safety lamp may be sübsti- 
tuted, if necessary. . . . The lighting of the hydrogen flame in the lantern 
shall be accomplished by means of an electric lighter. 


———M ee ——- — — — 


LONDON COUNTY COUNCIL. 


— — Án ——— 
BYE-LAWS RELATING TO OVERHEAD WIRES.* 


In pursuance of the terms of the London Overhead Wires Act, 1891, the 
following Bye-laws regarding Overhead Wires are made by the London County 
Council. (See page 188.) 

GENERAL.—1. The Company shall deliver to the Council and the local 
authority full particulars of the material and gauge of the wires of the Company, 
and the nature and position of the several supports, and the length of span between 
the several supports. The Company shall also deliver to the Council a plan, on a 
scale of not less than 25 inches to the mile, showing the routes of such wires, and the 
position of the supports, or at their option shall cause the routes of such wires and 
the position of the supports to be marked upon a map to be supplied for the purpose 
at the office of the Council. 

EXISTING WIRES.—2. In the case of wires or supports existing at the date of 
the approval of these Bye-laws the Company shall comply with the requirements of 
Bye-law 1 within six months after that date. 

New WIRES.—3. In the case of new wires or supports placed after the date 
of the approval of these Bye-laws, the Company shall comply with the requirements 
of Bye-law 1 within one month after the placing thereof. 

4. A wire shall not be placed so as at any point to be at а less height above 
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* оце July 29, 1892. No alteratiou has beeu made up to Feb., 1904. 
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the ground than 20 feet, or, where it crosses a street, 35 feet, or at а less height 
above the roof of any building than 6 feet, except where it is brought into any 
building for use in that building, or is attached to a chimney or other part of a 
building in accordance with these Bye-laws. 

9. Every wire shall be supported at intervals not exceeding 115 yarlds, unless 
ermission in writing be obtained from the Council and the local authority fora 
onger span. 

6. Every support for a wire shall be of durable material, and properly stayed 
against forces due to wind pressure, change of direction of the wires, and unequal 
length of span; and all independent conductors and suspending wires shall be 
securely attached to the supports. 

7. The factor of safety for all stresses arising from the weight of conductors 
and suspending wires shall be at least four at a temperature of 22°F. The factor 
of safety for all other parts of the structures shall be at least ten, taking the 
maximum possible wind pressure against a support acting in a horizontal direction 
а" ЗОТЬ. per square foot. No addition need be made for a possible accumulation 
of snow. 

8. Every support for a wire shall be marked in such manner to be approved 
in the case of each Company by the Council as to identify the Company to whom 
it belongs. 

9. Where a support is used for the wires of more than one Company, the 
Company owning the support shall be responsible for the support and the attach- 
ment of the wires thereto. 

10. No cable shall exceed one pound per lineal foot in weight; and every 
cable shall be carried by independent suspending wires and attached to the same 
by efficient slings. 

11. Every iron or steel wire, and every iron or steel support or attachment 
shall be efficiently protected from oxidation. 

12. All poles erected on buildings as supports for wires, unless fixed through 
the roof, shall be carried on shoes or saddles properly protected from oxydation, 
and shall be efficiently stayed, so that in the event of a pole breaking it shall be 
impossible for it to fall into any street. 

13. Every wire attached to a chimney, wall, or other part of а building shall 
be efficiently supported by angle plates of iron or bronze or other device approved 
by the local authority. 

14. Every wire support and attachment shall be duly and efficiently supervised 
and maintained by the Company. 

15. No wire support or attachment shall be in such a condition that danger 
to the public using the streets may be apprehended therefrom, and the Company 
to whom any wire, support, or attachment being in such condition belongs shall be 
guilty of an offence against these Bye-laws. 

16. No wire support or attachment shall remain erected after it has ceased to 
be in use, unless the Company intend within a reasonable time to take it again into 
use, and give notice of such intention to the Council and the local authority. 

17. On reasonable notice being given by the Council or the local authority to 
the Company, access at all reasonable times for the purpose of inspection of the 
Company's wires, supports, and attachments shall be given or secured by the Com- 
pany to the inspectors of the Council and the local authority. | 


PENALTIES.—18. Any Company or person failing to comply with any of these 
Bye-laws, or of the provisions of the London Overhead Wires Act, 1891, or deliver 
ing any particulars which to their or his knowledge are incorrect, shall be guilty d 
an offence against these Bye-laws, and shall be liable to a penalty not exceedin} 
five pounds, and to a further penalty not exceeding forty shillings fot each dal 
during which such offence is continued after conviction thereof. | 
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RULES FOR THE USE OF ELECTRIC LIGHT ON 
BOARD VESSELS. 


(ISSUED BY LLOYD'S REGISTER OF BRITISH AND 
FOREIGN SHIPPING.) 


(No alteration hud been made in these Rules up to December 31st, 1903.) 


The following requirements as to the sizes, positions, and protection of the 
cables, and to the fitting of the cut-outs are now embodied as Rules :— 

Leads or Circuits.—The sectional area of the copper wires in the cables should 
be at least in the proportion of one square inch per 1,000 amperes carried. Мо 
single wire of greater size than 14, or of less than 18 standard wire gauge should 
be used. For portable leads cables composed of stranded wires should be used, 
having sufficient conductivity and flexibility for the purposes intended. The 
copper used in all wires or cables should have а conductivity of at least 98 per 
cent. that of pure copper. The insulation resistance of all wires, including portable 
leads, should be not less than 600 megohms per statute mile, after 24 hours' im- 
mersion in sea water. The insulating material used must not appreciably soften if 
subjected to a temperature of 180°F. 

If india-rubber insulation is used, the wires should be first covered with a 
layer of pure rubber, then with a separator, then with a layer of vulcanising 
india-rubber, and then with a layer of india-rubber coated tape. The whole should 
then be vulcanised together. The cable should afterwards be satisfactorily pro- 
tected, preferably with a braided covering of waterproof fibre. 

Wires which are insulated with any other material than india-rubber should 
fulfil the same conditions as to insulation resistance, and should be of equal dura- 
bility with those above specified. 

Joints.—Joints in branches, ог of branches with leads of small circuits, must be 
made in properly constructed watertight junction boxes, or should have the copper 
wires thoroughly soldered, and the insulation carefully carried out, all the joints 
being made watertight. Joints in flow and return wires should not be made 
opposite one another. 

All joints should be in accessible positions, none being made in bunkers, cargo 
spaces, or spaces which may at any time be used for carrying cargo, stores, or 

e. For soldering wires resin only should be used as a flux. 

__ Where practicable, the leads should be placed where they can always be acces- 
sible ; if thay are laid in wood battens the covers should be screwed on, not nailed, 
and care should be taken that the casings are so arranged that water will not 
lodge in them. Cables which are properly covered with protective metal 
sheathing, or which are protected by galvanised wire armouring, may be unencased. 
They should, however, be secured by screwed clips, not by staples. All sharp 
bends in cables should be avoided. 

All cables which are liable to be exposed to the weather or moisture should 
be lead-covered, or be otherwise specially protected. Where great heat is 
experienced, no wood casing should be used, but the cables should be protected 
by iron casings, or, if they are not exposed to mechanical injury, they may be 
armoured with galvanised wire and fastened to decks or bulkheads with screwed 
clips spaced not more than 12in. apart. | 

If cables are led through cargo spaces, coal bunkers, or spaces which may at 
апу time be used for carrying cargo, stores, or baggage, or which are not at all 
шев accessible, they should be strongly protected against damage, preferably b 
iron casings. И they are led through metal tubes, these must be strongly secured, 
and should be fitted so that water cannot lodge in them. 

Where cables pass through beams, bulkheads, or other iron work, they should 
be led through special fittings of sheet lead, hard wood, or vulcanised fibre, to 


286 1904.—“ THE ELECTRICIAN” 


prevent their being chafed; and where they pass through decks they should be led 
through metal tubes lined with wood, or vulcanised fibre, and securely fastened 
to the decks, standing at such a height above the deck level that water cannot 
stand above them. Where cables pass through watertight bulkheads the fittings 
should be provided with brass watertight screwed glands. 

In vessels having spaces allotted alternately for passengers and cargo, the 
lamp fittings in these spaces should be removable, and the terminals so arranged 
that they can be properly covered up with strong metal covers, or the whole of 
the fittings should be similarly provided with strong metal covera. The main 
switches and cut outs should be outside these spaces, or if placed inside they should 
be in strong iron boxes provided with iron covers, or otherwise securely arranged 
to prevent the fittings being tampered with. 

Distribution.—A main switch-board should be fitted in the dynamo room, to 
which all the main circuits throughout the ship should be brought, a switch and 
cut-out being fitted thereon for each circuit. The auxiliary switch-boards for 
further sub-division of the current should be placed in conveniently accessible 
positions, and each such switch-board should be similarly fitted with a separate 
switch and cut-out for each sub-circuit. Cut-outs should be fitted to each lamp 
circuit where these are made with reduced size of wire. If vessels are wired on 
the double-wire system, cut-outs should be fitted to each cable of these circuits. 

In cases where electric lights are used for the mast-head light and side 
lights, the switches controlling these lights should be placed in a position where 
they can be controlled by the officer of the watch, or other responsible pefson, and 
cannot be tampered with by other members of the crew, or by passengers, &c, 

The switch-boards should be of slate or other incombustible material. The 
switches should be on the quick-break principle, and should be so constructed that 
they must be either full “on” or completely “ой”; that is, they must not be able 
to remain in an intermediate position. They should have ample rubbing surfaces, 
and their conductivity should not be less than that of the wires connected to them. 

Cut-outs should be fitted to each main or auxiliary circuit, on the switch-boards 
as near as possible to the switches of these circuits. If the switch-board is not 
fitted near the dynamo, or if more than one dynamo may be used on any one 
circuit, then cut-outs should also be fitted to the main cable as near as possible to 
each of the dynamo terminais. 

All other cut-outs should also be in easily accessible places, and as near as 
possible to the commencement of the cables or wires they protect. They should . 
be mounted on slate or other incombustible bases, and be arranged so that the fused 
metal may not be a source of danger; and where fitted with covers these should be 
incombustible. 

All fuses should be of easily fusible and non-oxidisable metal, and should be so 
proportioned as to melt with a current 100 per cent. in excess of the normal current ; 
that is, they should melt with a current in the proportion of 2,000 amperes per 
square inch of section of the wires they protect. The fuses for branch wires to 
single lights should, however, if of tin wire, be of not greater size than 22 S.W.G. 

The fuses for each cable should be made of standard dimensions, so that a 
large fuse cannot be used for a small cable by mistake, or, if wire fuses are used, 
permanent instructions should be fitted on or near each switch-board, giving parti- 
culars of the proper size of fuse for each circuit. 

In shaft passages and in damp places, all lamp switches and cut-outs should be 
of a strong watertight pattern, or should be placed in watertight boxes having hinged 
or portable watertight covers. No switches or cut-outs аге to be placed in bunkers. 

There should be no joints in the cables leading from the dynamo to the main 
switchboard, nor in those leading from the main to auxiliary switchboards, nor 
should branches to single lamps be taken off these cables. | 

A voltmeter should be supplied with each installation. If morethan one 
dynamo is fitted, neither being capable of the whole of the output, an ampere-meter 
should be supplied with each dynamo. 
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Joints with Hull.—In vessels fitted on the single-wire system, all the joints with 
the hull should be placed in accessible positions. Those for single lamps or for 
small cables should be made with brass screws not less than three-eighths of an 
inch in diameter, carefully tapped into the iron or steel, having white brass washers 
between the wires and the vessel or the wires should be soldered to brass-faced 
washers. For larger cables and for the pole of dynamo the cable wires should be 
properly sweated into brass or copper shoes, which should be bolted to the vessel. 
The iron or steel where contact із made should be filed bright, and the area of 
contact should not be less than eight times the section of the copper of the cable. 

In Vessels carrying Petroleum.—The single-wire system must not be adopted 
for any part of the installation. Switches and cut-outs must not be fitted in places 
liable to the accumulation of petroleum vapour or gas, and all lamps in places 
where it is possible for gas to accumulate must be made with an outer glass globe 
made air-tight. All wires in such places are to be lead-covered, or the insulation 
of the cables employed is to be of such a nature as not to be affected by petroleum. 
No joints of cables, switches, or cut-outs should be fitted in the pump-room, but 
the wires for each lamp therein should be carried to the lamp from a distributing 
junction box placed outside the pump room or companion. 

The following three paragraphs referring to the effect of the Electric Light 
installations upon the Compasses are issued as SUGGESTIONS, not as RULES. 

Position of Dynamos and of Electric Motors.—The position and type of dynamos 
and electric motors should be such that the compasses will not be affected. Dynamos 
and large motors should be at least 30ft. from the standard compass. 

Cables.—In vessels fitted with continuous-current dynamos, and wired on the 
single-wire system, no single cable should be carried within 15ft. of any compass, 
and cables conveying heavy currents should be fixed at still greater distance. If 
it ie necessary to fix any cable within this distance, then for all parts of the vessel 
lighted from this cable the concentric or double-wire system should be adopted, 
the return wire being carried as near the flow as possible in the vicinity of the 
compasses. 

Adjustment of Compasses.—The compasses should be adjusted with the dynamo 
not working, after which the vessel’s head should be put upon the different courses, 
with the dynamo running at full speed, and on each course the indications of the 
compass should be noted with the dynamo running with open circuit and with all 
possible combinations of the current switched “оп " and “ off,” all circuits passing 
near the compasses. These indications should be compared with those obtained 
with the dynamo stopped, and any serious deflections of the compasses remedied 
before the vessel sails. d 


The requirements in paragraphs referring to the quality of the material used 
or to the workmanship employed, are embodied as rules ; but as the quality of the 
material can only be tested at the cable makers’ works, and as the workmanship of 
the joints cannot be examined or tested after completion, the guarantee of the 
electrical engineers will be required as to these points. 


By order of the Committee, 
26th April, 1900. A. G. DRYHURST, Secretary. 
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[The Fire Risk Rules included in these pages are the basis upon which 
Electric Lighting Risks are accepted in Great Britain and Ireland, India, Canada, 
the Australian Commonwealth, the British Colonies, Germany, Austria, France 
and many other foreign countries, and in the United States of America.] 


BRITISH RULES. 


INSTITUTION OF ELECTRICAL ENGINEERS' RULES. 
(March 17th, 1903.) 


In the 1903 edition of this HANDBOOK were published, for the first time, the 
new Rules and Regulations for Electric Wiring Installations of the Institution of 
Electrical Engineers (London). These Regulations had been under the consideration 
of а Committee of the Institution for several years, and were only issued in their 
final form on March 17th, 1903. These Rules and Regulations have been warmly 
welcomed by the electrical industry as making for uniformity of practice in 
installation work, and they have also been accepted by several municipalities and 
by some of the leading fire insurance companies as the basis upon which installation 
work is to be carried out and upon which fire risks will be accepted respectively. 
The new Rules and Regulations are set out verbatim below :— 


GENERAL RULES FOR WIRING FOR THE UTILISATION OF 
ELECTRICAL ENERGY. 


1. These rules embody the requirements and precautions which the Institution has framed to 
secure satisfactory results with supply at a pressure not exceeding 500 volts if continuous or 250 
volts if alternating. They are intended to include only such requirements and precautions as are 

enerally necessary, but they are neither intended to take the place of a detailed specification nor to 
instruct untrained persons. 

2. Notice of the proposed introduction of wiring should in all cases be given to the Fire 
Offices insuring the risk, and to the suppliera of the electrical energy if such is to be obtained from 


an external source. 
GENERAL ARRANGEMENT. 


5. Conductors must radiate from distributing centres, and in large systems from those centres 
to sub-centres, so that no sub-circuit carries more than 5 amperes up to 125 volts, or more than 
3 ше ea from 125 to 250 volts, for incandescent lighting. 

. When protected from mechanical injury by hard metal tubes or conduits, conductors, even 
of opposite polarity, may be bunched,” and when carrying small currents from sub-centres, as in 
paragraph 5, they may, if without joints, be ''bunched" even when the protecting tubing 
ог E e non-metallic. If the supply is alternating aud the protec:ion metallic, conductors 
must be bunched so that the sum of the currents passing is zero. 

5. When one of the main conductors of а system of supply is earthed, no interruption of the 
current hy any mechanical device is permitted in а conductor connected to the earthed main that 
does not also, and simultaneously, break circuit on the non-earthed conductor. Hence, to insure 
the current being interrupted simultaneously on both the carthed and the non-earthed wires, no 
switch that is not linked to another switch on the non-earthed conductor may be inserted in any 
conductor connected to an earthed main. 

б. No fuse may be placed in the neutral conductor of а ‘‘three-wire” system. This does uot 
pront the use of a disconnecting link in the neutral for testing purposes, but fuses must 

placed on both conductors of two-wire circuits branching therefrom. 

7. Every system must be controlled by linked main switches, which must be placed a: near 
to the entry of supply to a building as circumstances permit, and which must be easily accessible. 
Subject to paragraph 6, the system must also be protected by main fuses. 

8. Every sub- circuit must be protected on both poles by a fuse; and no single-pole switch 
may be inserted in the earthed side of а system. 

8. When the wiring is such that one conductor is uninsulated at all points—such as a bare 
return to a concentric system—no switch or fuse may be placed in that conductor, aud the said 
conductor must be efficiently earthed. 

10. When the supply is from all three conductors of a three-phase system, cach conductor 
must be protected by а fuse and the whole controlled by three linked switches, 
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11. When the pressure between outer conductors of a three-wire main exceeds 250 volts, the 
circuits connected to opposite sides of the neutral conductor must be so disposed that a person 
cannot simultaneously touch two points respectively in contact with the outer conductors. 

12. Conductors conveying currents at pressures exceeding 250 volts must be completely 
enclosed in strong metallic sheathing or tubing efficiently connected to earth, and such sheathing 
or tubing must be electrically continuous throughcut its length. 

15. No switch, cutout, connector, or other electrical appliance may be mounted directly 
upon any surface of a condensing or humid nature, such as ‘masonry, brickwork, cement, or 
plaster—but must, in addition to its own mount, be fixed upon а base block rendered impervious 
to moisture. 

14. Branch fuses must be grouped together in accessible positions in sight, and should be 
symmetrically placed and labelled for each circuit. 

15. Contact between insulated conductors and gas-pipes, or metals in contact therewith, 
must be prevented by non-conducting incombustible distance-pieces. 

16. Gas- pipes must never be used to obtaig an earth connection. 

17. Switches and fuses, not in an engine-room or compartment specially arranged for the 
purpose, must be covered. 


CONDUCTORS—CONDUCTIVITY AND SIZE. 


18. The Sectional Area of Conductors (see Table, p. 294) must be greater than that determined 
by the heating effect of the current required for the maximum number of lamps, or other current- 
using apparatus, that can be used simultaneously on the circuit. 

19. The size of conductors within а building will, subject to paragraph 18, be determined 
by the permissible drop in volts, which should not exceed 2 per cent. on lighting circuits. 

20. Copper conductors should be of soft copper, and should have a conductivity not less than 
100 per cent. as compared with Matthiessen's standard*; and where sulphur compounds аге 
present in any part of the insulation the copper in contact with the insulation must be protected 
therefrom by tinning or otherwise. 

21. The sectional area of a copper conductor must not be less than that of No. 18 S. W.G. 
wire, with the exception of the case of flexible cord conductors and wires for fittings, when the 
sectional area must not be less than that of а No. 20 S.W.G. wire, All insulated copper 
conductors having a greater area than that of a No. 14 S. W. G. wire must be stranded. 

22. The Tahie on pages 294 and 295 shows the sizes of copper conductors which will safely 
carry currents up to 740 amperes, and the length in yards of single conductor iu circuit for each 
volt of fall of potential when the maximum current is in use. 


CONDUCTORS—INSULATION. 


23. Conductors must be specially insulated with material which does not deteriorate at the 
highest temperature to which it will be subjected ; for instance, rubber must not be allowed to 
exceed 130°F., or paper—or fibre—insulation 170°F. In specially hot places the conductors 
should be so large that the electric heating is almost nil. 

24. The insulation on any conductor other than a flexible cord must be throughout either 

(а) A dielectric which is impervious to moisture aud only needs mechanical protection. 
( Dielectric " does not include braiding or taping.) Or 

(b) A dielectric which must be kept perfectly dry, and therefore needs to be encased in a 
waterproof sheath, generally of soft metal, such as lead, drawn closely over the dielectric. 


25. The radial thickness of vulcanised rubber must be not less than 30 mils plus one-tenth of 
the diameter of the conductor (see table, column An, The radial thickness of dielectrics of class 
(b) must be not less than that given in the table, column 4. The dielectric must not soften 
sufficiently to allow decentralisation at a lower temperature than 170^ F. 


* The data for the resistances and weights of copper conductors are based on Matthiessen's 
standard as defined by the Committee on Copper Conductors in 1899, as follows :— 
„Copper weighs 555 Ibs. per cubic foot at 60°F. Its specific gravity = 8:912, 
Weight per mile in lbs. = 20, 350 x area in square inches. 
Weight per yard in 163. = 11, 5625 x area in square inches. 
The temperature coefficient = 0:00238 per degree Fahr., or 000428 per degree Cent. = 0'07664 
between 32°F. aud 60°F. | 
А lay of twenty times the pitch diameter is adopted as a standard, and the resistance in 
parallel of the wires is taken as the resistance of the cable. 
The resistance of anncaled high conductivity commercial copper at 60°F. is :— 
Resistance per cubic inch = 000000066788 standard ohms. 
Resistance per cubic ст. = 0 00000169659 „, T 
Resistance of 100 inches weighing 100 grains = 0'150158 standard ohms. 
The resistance of hard-drawn high conductivity commercial copper is :— 
Resistance per cubic inch = 0:000000681327 standard ohms. 
Resistance per cubic ст. = 0:00000173054 у ge 
Resistance of 100 inches weighing 100 grains = 0-155181 standard ohms. . 
The above formule give the standards, but a variation of 2 per cent. in resistance or weight 
may be allowed for losses in manufacture,” 
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26. The dielectric of class (a) must be thoroughly damp-proof, and that of class (b) must ђе 
enclosed in a sheath of ductile material entirely impervious to moisture, which, if metallic, must 
be electrically continnous throughout and connected to earth. 

21. The dielectric must be such that when a test. piece of the insulated conductor has been 
immersed in water for 24 hours it will, while still immersed, withstand 2,000 volts for 
10 minutes between the conductor and the water. Prior to immersion the test-piece must have 
been bent six times (three times in one direction and three times in the opposite direction) round 
а smooth cylindrical surface not more than 12 times the diameter of the finished cable. 

28. The minimum insulation resistance shouid be that giveu in column 12 of the table for 
vuleanised rubber, and that in column 13 for class (4), the test being made at 60°F. after one 
minute’s electrification at 500 volts, and after the test-piece has been immersed in water for 24 hours. 
This resistance must not fall more than 10 per cent. after seven days’ immersion. 

29. Conductors insulated аз in class (а) may be protected by braid or taping, prepared so 
as to resist moisture. Uniess fixed in sight and out of reach of injury, all conductors must, 
further, be protected by a strong covering ; and this, in damp situations, must consist of water- 
tight, incombustible tubes, which, if of metal, must ће electrically continuous throughout and 
connected to earth. Means must be provided to prevent the accumulation within the tubing 
of water arising fiom condensation or other sources. Sharp bends or elbows must be avoided, 
corners being turned by smooth-bore round bends or suitable boxes. 

50. The exposed ends of conductors, with diclectries of class (0), where they enter the 
terminals of switches, fuses, and other appliances, must be protected from meisture which might 
creep along the insulating material within the waterproof sheath. 

51. Concentric conductors should in all respects conform to the requirements herein laid 
down for single conductors ; the insulation resistance of the dielectric separating the two con- 
' ductors must be that given in the table for single conductors having the same diameter as the 
inner conductor. The insulation resistance of the dielectric on the outer conductor where 
insulated, must be that given in the table for single conductors of the same outside diameter. 

52. When the mains are earthed at one point, the outer conductor of a concentric system is 
the conductor to be connected to the earthed main. 

53. In applying the hending test to concentric conductors, the diameter of the cylinder used 
should be not more than 12 times the diameter of the finished cable. 

54. Flexible conductors, i.e., those made up of a number of wires not larger than No. 35 
S.W.G., which are then insulated, may only be used for attachment to portable appliances or 
pendants or for sub-circuits when visible throughout their length and spaced from walls by 
porcelain insulators, For the wiring of fittings a strand composed of three wires of No. 25 S. W.G. 
may be used. The insulating material used as the dielectric must be either pure rubber or 
vulcanised rubber of the best quality. If pure rubber be used, it should be laid on in two layers, 
care being taken that these break joint. The radial thickness of the dielectric must not be less 
than 16 mils for pressures up to 125 volts, or 20 mils for pressures from 125 to 250 volts. The 
covering must be such that a test.piece not less than lyd. in length cut from the conductor 
will witlistaud а pressure of 1,000 volts alternating at a frequency of from 40 to 100 periods per 
second applied for 10 minutes between the test.piece and a similar test-piece twisted together 
with it, the pieces being subjected during the test to the vapour arising from a pan of boiling 
water placed 10 minutes before the commencement of the test at a distance not exceeding At, 


immediately below it. 
CONDUCTORS —JOINTS. 


55. Joints in conductors are prohibited except on small wires protected by fuses—viz. 
5-ampere fuses on circuits up to 125 volts, and 3-ampere fuses on circuits from 125 to 250 volts. 
Junction-boxes must ће used to connect lengths of larger conductors, and be so constructed that— 
(а) the conductors cannot be readily short-circuited ; 
(0) the insulation between opposite poles will not readily break or chip ; 
(c) the connections do not heat. 

[f used in damp places, special precautions must be adopted to exclude moisture, 

36. Joints must be mechanically and electrically perfect to prevent heat being generated. 
АП joints must be soldered. Soldering fluids containing acid, or other corrosive substances, must 
not be used. The insulation of all joints in insulated conductors must be most сате ћу attended to. 

57. In jointing conductors the braiding, tape or lead, must be carefully removed without 
damage to the dielectric for a sufficient length to insure a thorough union between the dielectric 
and the material used to insulate the joint. If the insulating material is not waterproof, it must 
be covered with an impervious sleeve or box, which must make a water-tight joint on each side of 
the junction. Care must be taken to exclude moisture during the operation. 

58. Joints between flexible conductors and permanent wires under flooring or in wood casing 
are prohibited. Joints constitute.a source of weakness, and they must, therefore, be accessible, 
and it is recommended that their positions be indicated by a conspicuous mark. 


BURIED CONDUCTORS IN BUILDINGS. 


59. Conductors buried in cement or plaster must be provided with protection of sufficient 
strength to resist a nail. 

40. Conductors passing through walls or fire-resisting floors must be provided with additional 
protection, such as a porcelain or other incombustible tube which must be filled up with some 
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chemically inert incombustible material, so аз to prevent the spread of fire through these openings. 
When the end is outside the building it should be bell-mouthed and turned downwards. 


CONDUCTORS--WOOD CASING FOR. 


41. Wood casing must not be— 
(а) buried in plaster or cement, nor exposed to moisture ; 
(5) used in damp places ; 
(c) run immediately below water pipes unless efficiently protected from drip. 


CONDUCTORS.—PRECAUTIONS AT POINTS OF CONNECTION. 


42. Where conductors are connected to switches, fuses, junction-boxes, or other appliances, 
the whole of the separate wires forming the stranded or flexible conductor must make contact 
with the terminal so that no loose wire or strand гап project. The dielectric must not be bared 
back further than to allow the conductor to enter the terminals properly, and the ends of the 
insulation class (5) should be sealed. 

43. The braiding, lead, or other covering to the dielectric must be cut back from the end of 
the insulating material and waterproofed. In damp places the strands of conductors, class (5), 
should be soldered to prevent moisture creeping along the copper beneath the insulation. 

44. Conductors of larger section than 7/18 must be soldered to proper lugs for connection. 
Where there is any possibility of strain on the lugs they must be mechanically attached in 
addition to the soldering. 

| SWITCHES. 


45. Every switch, whether fixed separately or combined with lampholders or fittings, must, 
except as provided in paragraph 17, be encased, and comply with the following requirements :— 

(a) Overheating must not take place at the point of contact or elsewhere when the full 

current flows continuously. 

(ò) When being switched off it must not be possible to form a permanent arc. Switches 
should be tested at pressure ani current 50 per cent. in excess of that which will be 
used on the circuits for which they are intended. 

(с) It must be incapable of remaining in partial contact. 

(d) The base must be of incombustible, non-conducting and moisture-proof material. 

(e) The cover must be of incombustible material, and must be either non-conducting or of 
rigid metal, and clear of all internal mechanism. | 

(f) Where the pressure exceeds 250 volts, covers must ће of metal, and must be earthed. 

(g) Handles must be insulated, and so arranged that the hand cannot touch live metal. 

(4) It must not contain a fuse. 


FUSES. 


46. Every fuse must be encased, except as provided in paragraph 17, and comply with the 
following requirements :—- 
(a) That no overheating can take place in any part when the full current flows continuously. 
(5) That it shall effectually interrupt the current when a short-circuit occurs, and also when 
the current through it exceeds the workiug rate by 100 per cent., the current flowing under the 
normal pressure in both cases. 
(c) The base of the fuse must be of incombustible, non-conducting and moisture-proof material. 
(d) The cover must be of incombustible material, and must either be non-conducting or of 
rigid metal lined with insulating incombustible material. It must be kept clear of all 
the internal mechanism. When the fuses are of the open type and grouped together, 
the case of the distribution board will be a sufficient protection provided the distance 
from cover to fuse exceeds 2in. 
(e) Fuses must not be placed in wall-sockets, ceiling-roses, lampholders or switch covers. 
(7) The fusible metal must be of such size that no conductor protected by it can possibly 
exceed the temperature specified in paragraph 23. 
47. Separate single fuses, aud not ‘‘double-pole” fuses, must be used on circuits on which 
the pressure exceeds 125 volts. 
48. Fuses may be considered too largo if they аге not warm to the touch on full load, and too 
small if they hiss when moistened. 
49. Note.—It is recommended that hard metal be used for fuses ; and that if soft wire is used, 
t should be soldered to hard metal contacts. 


CONNECTORS: WALL AND FLOOR PLUGS, &e. 


50. All connectors should be capable of withstanding a test at a pressure and current 
50 per cent. in excess of that for which they are intended. In damp places special water-tight 
connectors must be used, In cases where the fixed part of the connector is attached to a floor it 
must be so arranged that no dust or water can accumulate in the cavity and that all contacts are 
well below the floor-level or covered to prevent any possibility of danger from contact with carpets. 

51. No connector may contain a fuse. 

52. Connectors must be constructed s» that they cannot be readily short-circuited. Clear- 
ances should be such that an arc cannot be started if the connector is pulled out at the time that 
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the current іч flowing. The insulation used between opposite poles should be such that it will 
not readily break or chip. 

55. Flexible cord conductors for portable fittings must end in a connector. 

54. Every portable current-consuming device must be independently controlled by a switch 


on the live side of the connector. 
CEILING ROSES. 


55. Every ceiling rose must comply with the following requirements :— 

(a) The base must be of incombustible, non-conducting and moisture-proof material. 

(ò) The cover must be of incombustible material, and must be either non-conducting or of 
rigid metal, and clear of all internal mechanism, 

(c) Unless it, or its base, form part of the sheathing, as in paragraph 12, it must not ђе 
attached directly to a plastered surface, but must be mounted on a prepared block. 

(d) Its terminals must be relieved of the direct pull of the attached conductor and fitting, 
and be so arranged tliat no short circuit can take place. 

(e) It must not contain a fuse. 


SWITCH AND DISTRIBUTION BOARDS. 


56. Main and distribution switch and fuse-boards must bs male of incombustible insulating 
material insulated, where hygroscopic, by bushes from the supporting framework, aud fixed in a 
dry situation, and be so placed that a tire thereon cannot spread to combustible material. 

57. Live metal must be fixed at such a distance from all metal not at the same potential, or 
be so separated by insulating partitions, that an arc cannot be formed between the metal surfaces. 

58. Connections at the back of boards must be made accessible, but, unless protected 
from acid fumes, must not project into battery rooms. Circuits should be labelled for 
identification. 

99. The cases of instruments, if metallic, must be insulated from t^e circuits, or, if 
connected to one pole, they should be protected trom the possibility of contact with the other. 

60. Every voltmeter with its connecting wires should be proteete | by а Газе on each pole. 


FITTINGS FOR SUPPORTING LAMPS. 


61. Wherever brackets, electroliers, or standar!s require to have the conductora threaded 
through tubes or channels formed in the metal work, these must be of ample size and have по 
sharp angles or projecting edges, which would be liable to damage the insulating material. 

62. Where possible, the conductors should be carried without joints through the fittings to 
the lamps; but where connections at the fitting are unavoidable, special care must be taken to 
make the joints equal in conductivity and insulation to the rest of the work. 

65. Combined gas and eiectric fittings must not be used. 

64. When disused gas fittings are adapted for electric light, they must be entirely disconnected 


from the gas pipes. 
LAMPHOLDERS. 
65. Lampholders must— 


(а) be entirely incombustible ; 

(b) be insulated from any continuously carthed conduit or sheath not forming part of the 
circuit; 

(c) be specially designed if for currents above 14 amperes ; 

(d) not be hung from ilexible cord conductors where exposed to the weather, but be rigidly 
supported. 


66. Switch lampholders should be controlled in groups of 10, or fewer, by a separate fixed 


wall switch, 
ARC LAMPS. 
67. Arc lamps must — 

(a) be guarded by lanterns or globes, which must be arranged to intercept falling particles 
of carbon ; | 

(b) be insulated from their support ; 

(c) be fixed so that their cases cannot come into contact with any metallic object ; 

(4! have their leading-in wires protected from rain; 

(e) be controlled by linked switches and protected by fuses (see General Arrangements“); 

(7) not be used in places where inflammable vapours or explosive mixtures of dust or gas 
are liable to be present. 


INCANDESCENT LAMPS. 


68. Incandescent lamps and their holders — 

(а) must not be placed in close proximity to inflammable materials: shades made of such 
materials must be kept free from contact with the lamps by suitable guards; ceiluloid and 
other highly inflammable material must not b+ used for shades ; 

b) if placed in positions where they are exposed to inflammable vapour or gas, should be 
enclosed in air-tight fittings of thick glass and have no flexible cord connections, 
69. Incandescent lamps of the Nernst type must comply with the regulations of paragraphs 
67 (а), (6), (с), (9), (7) and 68 (а). 
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DYNAMOS AND MOTORS. 
70. Any dynamo or motor rated at more tban one-third of a horse-power must— 

(а) be protected from damp, dust and mechanical injury ; 

(b) be so placed that no unprotected woodwork or combustible material is within a distance 
of Län, from it me»sufed horizontally, or within Aft. measured vertically above it, 
unless it is of an enclosed type ; 

(c) if supplied at 250 volts or upwards, have its frame efficiently connected to earth ; 

(4) if employed in positions exposed to highly inflammable dust or flyings, or where highly 
inflammable materials are manipulated or stored, be of the enclosed type, without belting 
or gearing penctrating the casing, with ventilating openings, if any, only in the vertical 
portions of their casings, protected by two thicknesses of fine-mesh wire gauze set at least 
a quarter of an inch apart and substantially attached to the casing ; 

(e) be controlled by linked switches and protected by fuses or circuit-breakers on both 
conductors ; 

(7) if a motor, have, in addition to the above, starting gear consisting of a regulating switch 
and series resistance, the regulating switch being fitted with а magnetic release that will 
automatically open the circuit should the current be interrupted. 

Note. —]t is recommended that all shunt circuits of motors be arranged so that the field is 
excited before the armature is connected, these circuits to be disconnected through & non- 
inductive resistance or carbon break after the armature circuit is broken. 


RESISTANCES. 


71. Resistances, whether used in connetion with arc lamps, dynamos, or motors, or for any 
other purpose, must be— . 

(a) carried on frames or supports and enclosed in cases, the frames, supports, and cases to 
be of incombustible material efficiently insulated from the resistances ` 

(b) amply ventilated by means of apertures protected by fine-mesh wire gauze where there is 
danger of inflammable material entering them ; 

(с) so proportioned that they cannot rise in temperature more than 240°F., пог the cases 
containing them more than 130°F., above the temperature of the surrounding air; 

(d) so fixed that no unprotected inflammable material is within біп. of the cases con- 
taining them, or within 2410. measured vertically above them. 


CHOKING COILS. 
72. Choking coils must comply with the rules for Resistances-—71 (а), (b) and (d), and 76. 


ACCUMULATORS AND OTHER BATTERIES. 


75. 'The room in which accumulators or primary batteries are placed must be well ventilated. 

74. Accumulators and batteries must be well insulated from earth, and protected by fuses at 
all points of connection between the circuit and the regulating cells, unless special precautions 
are taken to keep the conductors permanently apart by incombustible and non-conducting 


material. 
TRANSFORMERS. 
75. 1f high-pressure transformers are brought into a building they must— 
(a) together with their switches and fuse-boxes, be contained in fire and water-proof 
structures, and be accessible only to authorised persons ; 
(b) be so protected by suitable apparatus that a leak between the primary and secondary 
coils shall cut the transformer out of circuit ; 
(c) not under normal full-load exceed a temperature of 170" FF. 
76. Low-pressure alternating transformers or choking coils must conform with paragraphs 71 
а), (4) and d), and their temperature must not exceed 170" F. 


ELECTRIC COOKING APPLIANCES, RADIATORS AND HEATERS. 
T1. These appliances must be— 


(a) So constructed and mounted that heat cannot be conveyed to their supports and con- 
nectious, precautions being taken with regard to their surroundings as in the case of 
non-electrical heating appliances ; 

(b) Protected by a fuse and switch in both conductors, subject to Rule 5, connectors being 
so arranged that the live end of the coupling is not exposed to accidental short-circuiting 


or injury. TESTING 


78. The insulation resistance to earth of the whole or any part of the wiring must, if tested 
previously to the erection of fittings aud electroliers, be measured with a pressure not less than 
twice the intended working pressure, and must not be less in megohms than 30 divided by the 
number of points under test. For this purpose tlie points are to be counted as the number 
of pairs of terminal wires from which it is proposed to take the current, either directly or by 
flexibles, to lamps or other appliances. 
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79. Currcnt must not be switched on until the following test has been applied to finished work: — 

The whole of the lamps having been connected to the conductors, and all switches end fuses 
being on, a pressure equal to twice the working pressure must be applied, and the insulation 
resistance of the whole or any part of the installation must not be less in megohms than 25 
divided by the number of 30-watt lamps. When all Jamps and appliances have been removed 
from the circuit, the insulation resistance between conductors müst not be less than 25 megohms 
divided by the number of 30.watt lamps. For the purpose of this test every arc light shall be 


Table showing Maximum Currents, Thickness of Dielectric, and Insulation 


I. 2. 3. 4.5. .. | 8. 
Gauge | Seetion Rubber. Fibre, Lead. Amperes. | Amperes. Volts drop. 
No. of | Nominal Minimum | Minimum | Minimum | Max. amps. Мах. amps. Tot'llength 
dee а | 7 Ge safe safe thick- | safe thick- | for rubber- ` allowable in yards 

егар 15 9 thickness ness of |певз of lead|c'ver'd wires for rubber- lead and 
ewe көй ied Hectore. of dielectric for exposed to covered return for 
inche DS о ea ; vuleanised for conductors | high exter- wires. 1 volt drop 
SEET mehes. | rubber. Class В. | Coumn 4. | nal temps. As in Col. 3. in Col. 6. 
| Mils. Mils. Inch. | 
1/18 0.001810 55 55 0:030 5:2 4:2 | 24 
5/22 0001825 56 55 0:030 55 43 | 25 
1/17 0:002463 56 40 0:030 4:0 5:4 25 
35/20 0:0C3016 38 40 0:030 47 6:4 | 27 
1/16 0:005217 56 40 0:030 4:9 68 . 27 
1/15 0:004072 57 50 0:030 59 82 29 
muss: sim sn 5 p 
$ 0:0 | | 9:8 
5/18 0005564 40 60 0:040 7'5 10:5 30 
7/20 .0'007052 41 70 0:050 9:0 13:0 52 
7/18 001254 44 70 0'050 14:0 21-0 5? 
19/20 0:01912 48 70 0:060 20:0 29:0 40 
7/16 002227 49 80 0:060 22:0 35:0 | 42 
19/18 0:05599 54 80 0:060 51:0 47:0 . 46 
7/14 0°03483 54 80 . 0060 51:0 480 | 46 
7/'095" 0:05 59 80 |: 0060 42:0 64:0 49 
19/-058" 0:05 | 59 80 0:060 42:0 64:0 49 
19/16 0:06039 | 62 80 0:060 480 750 | 52 
19/14 009142 : 70 80 | 0070 68:0 1080 | 58 
19/:082" 01 {1 90 0:070 710 | 1160 58 
37/16 0:1176 75 90 0-070 81:0 1500 | 61 
19 / 092“ 0˙125 76 90 0:070 84:0 1560 | 61 
19/:101” 015 | 81 90 0:080 96:0 158:0 65 
57/07 0˙15 80 90 . 0:080 96:0 158:0 65 
19/12 01595 | 82 90 0:080 . 1020 166:0 65 
37/14 01838 | 86 90 0080 , 1140 187'0 67 
37/082” 0:2 87 90 0`080 1210 | 2000 66 
61/15 0:2455 95 100 (090 1420 2370 72 
57/092“ 0˙25 94 100 0:090 1450 2410 69 
57/101“ 0:5 101 100 0:090 1660 .| 2790 | 75 
61/14 05029 102 100 0:090 168:0 282˙0 75 
57/12 0:5105 105 100 0 090 170:0 287'0 76 
57/'110" 0°35 107 100 0:090 187:0 5170 77 
37/1118" 0:4 115 100 0:100 208:0 3540 79 
61/092“ 0:4 115 100 0100 208:0 4540 | 80 
61/101’ 0:5 121 | 100 | 0100 248:0 4250 | 80 
61/12 0:5120 | 124 100 | 0100 | 32520 4550 84 
61/110" | 06 | 129 110 | 0110 282-0 4950 | 84 
91/092“ 0:6 151 110 0:110 282:0 4950 | 88 
91/098“ 07 138 110 0:110 320:0 5600 | 88 
91/101“ 0715 141 110 0:110 340:0 592:0 88 
91/104“ 0˙8 144 120 0˙120 352˙0 624 ˙0 90 
91/110“ 0˙9 151 120 0120 390:0 688:0 91 
91/11 0-9504 158 120 | 0120 406-0 719.0 97 
91/118“ 10 160 150 0:120 424:0 15070 96 
127/101“ 1-0 161 150 0:120 424-0 750:0 99 


The sizes of the conductors in Column 2 which are expressed in exact decimal parta of a square 
inch, such as 0°05, 0-5, 0'5, &., are not the absolutely correct figures which would be found by 
calculation, but are the sizes adopted by the Cable Makers’ Association as the most suitable for 
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considered as equivalent to 15 lamps, and gt) motor or heater shall be rated at one lamp рег 
ampere, provided that no motor, heater or other appliance may be connected to the supply of 
electrical energy unless the insulation of the parts carrying the current measurel, as above, is 
greater than 500,000 ohms from the frame or case. 

80. The value of systematically inspecting and testing apparatus and circuits cannot be too 
strongly urged as a precaution against fire. Records should be kept of all tests, o that any 
gradual deterioration of the system may be detected. Cleanliness of all parts of the apparatus 


Resistance for Copper Conductors Insulated and Laid in Casing or Tubing. 


9 | w 11. 12 | 13 | 4 16. 
meo | Volts drop. | 5 — 
= Insulation, Min. insula- Conductor eig "uml 
3 Maximum ës E ee tion resis- resistance in of cop- пошао 
кые allowable in yards of | Minimum | tance with BOT per in wires and 
allowed current for leng EN оса thicknessof| standard pounds о ЕЕ 
in Col, 7. | Column 4, it volt агорбог rubber. ‘electricof| ohms per | per 1,000 pig 
Class B. (Col.7 &10) | EE 54 1,000 yards. yards. 
Amperes. Mile-megs. | Mile-megs. 
42 18 1,200 300 15:28 20:93 1/18 
43 | 18 | 1,200 270 1518 21:62 3/22 
5-4 19 1,200 270 9-762 28:48 1/17 
64 19 1.200 250 7:972 | 35°75 3/20 
6'8 | 20 1,200 250 7:478 37:2 1/16 
82 21 800 230 5:904 | 47:09 1/15 
85 21 800 220 5:636 50:36 7/22 
98 | 21 800 ' 220 4-784 58-15 1/14 
10:3 | 22 800 200 4:482 63:52 3/18 
13:0 93 600 180 541 83-3 7/20 
210 205 600 160 1:918 148:0 7/18 
290 27 600 140 1:257 2268 19/20 
53-0 28 600 140 1:080 | 2631 7/16 
47:0 30 450 120 0:7074 402:2 19/18 
48:0 31 450 120 0:6905 4111 7/14 
64:0 52, 450 120 0-490 580-0 7/'095'' 
64-0 32 450 | 120 0:488 5910 19/-058"' 
75-0 33 450 110 0:3981 714-8 19/16 
108-0 36 300 100 0:2547 11170 19/14 
1130 36 500 100 0:244 1182:0 19/082 
1500 38 300 90 0:2045 1393-0 37/16 
136-0 38 300 90 0:194 1488:0 19/092” 
158-0 39 300 90 0:160 1781:0 19/101. 
39 300 90 0:165 1776:0 37/072 
41 500 90 0-1507 1888-0 19,12 
42 300 90 0:1509 2176:0 37/14 
40 300 90 0:125 2303:0 37/082 
42 300 80 0.09795 | 29070 61/15 
40 300 80 0:0997 2900-0 37/092" 
43 300 80 0-0827 3494:0 37/101" 
45 ‚ 300 80 007957 | 3589:0 61/14 
45 500 80 0:07744 | 3678-0 37/12 
45 300 80 | 00697 4145-0 37/110" 
47 300 80 , 00606 4772:0 37/118" 
47 500 80 0:0605 4781'0 61/:092"' 
47 300 80 0:0502 5762:0 61/¼ 101 
49 300 80 0:04697 | 60650 61/12 
48 309 80 0:0423 6836:0 61/110 
50 500 80 0:0405 7134-0 91/092” 
50 500 70 0:0557 8094-0 91/098" 
50 500 70 0:0336 8597-0 91/101” 
51 300 70 0:0317 9115-0 91/-104” 
51 300 70 0:0283 | 102000 91/110 
55 500 70 0:02530 ^ 11256-0 91/ 11 
54 300 70 0:0246 , 117400 91/ 118" 
56 500 10 0:0229 119100 127/'101" 


manufacture in order to avoid the unnecessary expense involved in supplying а multiplicity of odd 
sizes of wire. 
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and fittings is essential. In testing, the negative pole should be connected with the conductor 
under test. 
81. No repairs or alterations may be made when the pressure is“ on. 


EXPLANATION OF TABLE. 


82. Columns 1 «nd 16 give the size of the conductors in common use. Cables are shown thus : 
—19/16, viz, 19 wires of No. 16 standard wire gauge, or 19, 082^, meaning 19 wires cach of 
which is 07082in. in diameter. 

83. Column x gives the section of the conductor in square inches. 

84. Column 3 gives the minimum thickness of dielectri: as defined in paragraph 25 on 
vulcanised rubber cables. 

85. Column 4 gives the minimum thickness of diclectric on fibre-covered cables which require 
to be lead-covered, viz., cables of class %. Special cables, such as twin or 3-core cables, are not 
included in this column. 

86. Column 5 gives the safe radial thickness of lead in decimals of ап inch for cables of 
class (b). This column does not apply to vulcanised rubber cables which may be lead-covered. 

87. Column 6 gives the maximum current for wires insulated with vuleanised indiarubber 
laid in position within the mechanical protections allowed in the Rules, when the external 
temperature is higher than 100 Е. The current for any conductor under these conditions may 
be calculated from the formula 


where C=current in amperes, А =агеа іп 1,000ths of a square inch. The maximum rise ір 
temperature will be about 10 F. on Јагџе sizes. 

88. Column 7 gives the maximum current allowable in any situation for conductors insulated 
with vulcanised rubber when laid in positions within the mechanical protections allowed in the 
Rules when the external temperature is normal. The maximum current for any conductor may 
therefore be calculated from the formula — 

Log C 20:82 log A +0415, 
or C22:6A" 77, 

89. Column 8 gives the total length in yards of lead and return of cach size of conductor, 
causing a drop of 1 volt when transmitting the current shown in colunin 6. 

90. Column ? gives the current density in amperes per square ineh corresponding to column 8. 

91. Column 10 gives the maximum allowable current with lead-covered cables, allowing a rise 
of about 20°F. on large sizes. 

92. Column 11 gives the total length in yards of the conductor (lead and return) for 1 volt 
drop when the current in each conductor is that given iu column 10. 

93. Culumn 12 gives the minimum insulation resistance with vulcanised rubber in mile- 
megohms. These iusulation resistances correspond approximately with those of ''500 megohm 
grade cables having a specific insulation of 174. 

94. Column 13 gives the minimum insulation resistance which is advisable in practice 
for fibre-covered cables lead-covered. The insulation resistance between the members of twin- 
conductors should be not lower than the corresponding insulation resistances in the table. 

95. Column 14 gives the resistance in Board of Trade ohms of the conductor pr 1,000у ах, 

96. Column 15 gives the weizht of copper conductors of the gauge given in lbs. рег 1,000yds. 


DEFINITIONS OF CERTAIN TERMS USED IN ABOVE RULES. 


97. Bunching of Conductors.—Conductors are said to be bunched when more than one is 
contained within a single duct or groove. 

98. Dielectric.—A dielectric is any material which by its nature or the method of its applica- 
tion to a conductor permanently otlers high resistance to the passage of current and of disruptive 
discharge through itself, 

99. Kurthed Conductor.—A conductor is said to be earthed when it is metallically connected 
at one or more points to the general mass of the earth. 

100. Linked Switches.—Linked switches are single-pole switches fixed on conductors of different 
polarity linked together mechanically so as to operate simultaneously. 

101. Neutral Conductor.—The neutral conductor of а three-wire system is the conductor 
which is at a potential intermediate between the potentials of the outer conductors, and is common 
to all consuming devices. 

102. Outer Conductor. — The outer conductors of а three-wire system are those between which 
there is the greatest dillerence of potential. 

ANote.— This specialised use of the word ‘ outer” must not be confused with the non-technical 
use of the word when applied to the conductor of a concentric main which physically surrounds 
the other conductor or conductors of such main. 

105. Single-pole Switches,—Single-pole switches are switches interrupting one conductor only 
of a circuit. 

104. Three-wire System.—A three-wire system is one in which three conductors are maintained 
at ditlerent potentials, the conductor at a potential intermediate between the highest and lowest 
heing common to all lamps or other consuming devices supplied from the system. 

105. Uninsulated Conductor. -A conductor is said to be uninsulated when, although not 
metallically connected to earth, no provision is made by the interposition of a dielectric or 
otherwise fur its insulation from earth, 
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Phoenix Fire Office Rules. 


In natural sequence follows the important Rules issued by the Phenix Fire 
Office, and which we have permission to reproduce. These Rules were the first 
Electric Light Risk Rules ever drawn up, and were prepared by Mr. Musgrave 
Heaphy, C.E., M. Inst. E. E., F.G.S. The first edition of the Rules was published 
in February, 1882, and in March, 1903, the 33rd edition was called for. In this 
latest edition of the Phoenix Rules a number of modifications of an important 
nature have been made compared with the previous issues. Included are rules 
relating to motor driving, electric heating and cooking, &c. 

66 The Electric Light, in the opinion of the Phenix Fire Office, is the 
“© safest of all. Illuminants, and is preferable to any other, when the In- 
*' stallation has been thoroughly well put up to its satisfaction, and the 
“particular system employed has its approval." — Extract. 
| Ап excellent method of arranging ап incandescent electric light installation is 
for the electrical mains, after leaving the main switches and cut-outs, to be brought 
to an incombustible switchboard, split between the poles. The board should have 
bus bars in front, to which the mains should be attached, and 2-wire circuits should 
be taken from these bus bars, each circuit having a switch and a cut-out оп tho 
board for each conductor. If the circuits be large, they should be taken again to 
smaller boards of similar make and design to the above, and from these small 
2-wire circuits, not carrying more than 5 amperes when the electromotive force of 
the current is 100 volts or thereabout, nor more than 2} amperes if the electro 
motive force of the current is 200 volts, should be taken with a single switch“ and 
double cut-outs on the board to each. When the circuits that leave the first main 
board are small, a single switch and double cut-outs for each circuit can be used, 
unless in certain special risks or cases. These rules, except where otherwise 
stated, are for installations using current at not over 250 volts, the supply being 
from two conductors. 

RULE 1. Where practicable, all Conductors in a building should be so placed 
as to be easily accessible, and capable of being thoroughly inspected whenever 
required. Conductors should not be run out of sight, such as between floors and 
ceilings, inside roofs, behind skirting-boards, wainscoting, &c., if it can be avoided. 
No conductor to be run inside the roof of a theatre, or other hazardous risk. No 
conductors to be placed where they or their insulation would be exposed to injury 
of any kind, either mechanical or otherwise, nor where they would be subjected to 
a temperature that might affect the insulation. 

All conductors should be of copper, and their cross-sectional areas must ђе 
such that at least double the maximum current to be carried by them could be 
safely used. By safety is meant that there shall be no perceptible heating of the 
conductors to the touch; and when proportioning their sizes, the possibility of 
their sectional areas getting diminished by corrosion, mechanical injury, &c., as time 
goes on, should never be forgotten ; the importance of this cannot be overrated. 

For internal work, the quantity of current sent down a copper conductor must 
not exceed the ratio of 1,000 amperes per cross-sectional square inch, provided the 
amount passing through the said conductor does not exceed 100 amperes; should 
the amount of current exceed 100 amperes, the ratio must, of course, be leas. 
Should conductors be exposed to an external temperature of over 100° F., then 
the ratio of current per cross-sectional square inch of copper must be below that 
of 1,000 amperes. The ratio depends upon the temperature and the amount of 
current to be carried. In proportioning the sizes of the conductora, incandescent 
lamps must not be considered less than 16 candle-power each, unless special 
permission to the contrary be given. The conductivity of the copper must not be 
below 100 per cent. of that of pure copper (Matthiessen’s standards. All con- 
ductors of a larger sectional area than No. 16 S. W. G. to be composed of strands. 


If the consumer desires still further security, he might have two switches placed up instead of one. 
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No conductor of less size than No. 18 S. W. G. should be used except in fittings, 
and in fittings no conductor should be less than No. 20 S. W. G. Itis as well to 
arrange the work, when it can conveniently be done, so that not more than 100 
amperes pass down any single conductor. The use of copper is not obligatory in 
all cases. When insulated copper is used the copper should be double “tinned,” 
or otherwise protected from the possibility of any injurious action upon it from 
the insulation. 


RULE 2. No naked conductor, or conductors, allowed in a building unless 
special permission is obtained. 


Кие 3. All conductors (except those for certain special risks) must be highly 
insulated with very substantial coats of india-rubber of the highest quality, which 
must be specially prepared to last, and which must be of approved thicknesses 
(or other specially approved equally good material or materials that will not too 
readily become plastic, that are impervious to moisture, and of lasting quality, and 
to use which special permission in writing has been obtained). With regard to 
the coats of india-rubber, the outer ones must be of vulcanising india-rubber, but 
those next the metallic conductor must be pure india-rubber (unless permission 
to the contrary be given), and the whole taped and properly vulcanised together ; 
and the insulation should be further protected by strong and durable coverings, 
such as braided hemp and the like, so treated as to be impervious to moisture. 
The insulation should be as uninflammable as practicable, so long as its efficiency 
or durability is not diminished thereby, and must contain no ingredients that 
would injuriously affect the metallic conductor it insulates, unless efficient safe- 
guards have been taken to protect the metallic conductor from any possibility of 
such injury. The insulation on a conductor must be in the form of a homogeneous 
tube, the india-rubber forming the tube being as thick as possible. No material 
or materials will be allowed to be used under any circumstances for the purpose of 
insulation, except those that are specially approved. With regard to insulation 
resistance, what is really required is an insulation that will last, even though its 
resistance may not have been originally so very high. For installations in which 
the pressure is not above 250 volts, the insulation resistance of conductors before 
being placed up should not be less than 600 megohms per mile in dry places and 
2,000 megohms рег mile in damp places. The tests must be taken with an 
electromotive force of not less than 500 volts after the cables have been immersed 
in water at 60° F. for 24 hours and with опе minute’s electrification. 

RULE 4. Oasings.—In non-hazardous risks, the conductors having been well 
insulated as described should (except flexible twin wires) be enclosed in iron or 
other approved welded metal or fireproof tubes, or in substantial wood casing. 
If wood casing is used the conductors must be kept apart by a continuous fillet 
or width of wood; and the fillet or width of wood should be at least 1 inch in 
breadth in the case of mains and principal branches, and $ inch in breadth in that 
of the smallest branches. The casing should be composed of sound, hard, well- 
seasoned wood. Approval must be obtained for any arrangement of tubes before 
use. Iron or steel tubes should be welded, and their joints screwed. They 
must be bushed where necessary. Where metal tubes are employed they must be 
earthed, except where undesirable. They should also be electrically continuous. 
All metal tubes should be of substantial thickness, be provided with proper 
junction boxes, and contain no open seam. Metal tubes must be so arranged and 
laid, that moisture cannot lodge or get inside them, or be able to injuriously affect 
the conductors they contain. In no instance, unless with special authority, are 
conductors to be run unenclosed. Where the conductors are permitted to remain 
unenclosed the mains should be kept at least from 4 inches, and the small 
branches at least 2 iuches horizontally apart; and no conductor should be less 
than 2 inches from any other conductor or conducting substance unless special 
precautions against contact have been taken. 

When the electromotive force exceeds 250 volts, the distance the conductors 
for the mains and principal branches should be kept apart from each other, and 
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from all other conducting substances, ought to be at least 6 iaches, unless permis- 
sion for a lesser distance is given, and the distance apart of the small wires must 
be to the satisfaction of the Fire Office expert. Where unenclosed conductors are 
permitted, they should be fastened to approved porcelain or earthenware insulatora. 

Where external injury is possible, the conductors must be enclosed in metal 
or other approved fireproof tubes, or in special casings, or other approved mauner, 
to prevent injury to the conductors. There must be no crossing of wires in casing. 
A number of conductors may be placed in a single iron or steel tube. When 
alternating currents are used conductora must not be placed separately in metal 
tubes. 

In hazardous risks, all conductors should be very highly insulated and be 
laid in iron, steel, or other approved metal tubes, or, for surface work only, in 
hard wood casing treated with an approved fire-proof paint or compound. (For 
central stations, theatres and very hazardous risks see Rule 37.) In all risks, if 
the electromotive force of the current used is of 250 volts or upwards special 
precautions may be required. If the pressure is over 250 volts, the conductors 
should be in welded iron pipes screwed at the joints. | 

When the current is of extremely high pressure, then the conductors may 
have to be encased and kept apart as described in Rule 27, for the primary 
conductors carrying alternating currents to secondary generators. 

Great care must be taken with regard to the jointing of metal tubes (or 
pipes). Junction boxes should be of cast iron. No non-fireproof tube will be 
allowed without permission. The inside of metal tubes may be lined with an 
approved insulating compound. The insides of the metal tubes must be perfectly 
smooth. There must be no bunching of positive conductors together or of 
negative conductors together in wood casing in any hazardous risk without 
permission. No bunching will be allowed in any risk that may be deemed 
undesirable by the Fire Office expert. When lamps are in series the minimum 
distance apart of any two conductors (or portions of the circuit) must be 
regulated by the difference of potential between such conductors (or portions 
of the circuit). The small conductors about lamp fittings cannot always comply 
with Rule 4, but the work must be of a thoroughly secure character. АП 
wood casing in non-hazardous risks should be treated with an approved fire-proof 
paint or compound, to render it as non-inflammable as possible. The covers of 
the wood casing should be screwed on—they should be screwed at the sides. The 
covers for large casings should be screwed at the centre, as well as at the sides. 
It is sometimes desirable to putty the joints of wood casings. Conductors should 
never be laid in wet brick-work, concrete, cement, plaster or like materials, or 
while they are drying, when there is danger of the conductors or their insulation 
being injured thereby. Care must be taken that no cement or putty is used 
containing oil or other ingredient injurious to the insulation of the conductors, or 
which would cause the insulation resistance to be lowered. 


RULE 5. Flexible Twin Wires should be used as little as possible, and should 
be kept well away from the vicinity of inflammable materials, and be very care- 
fully protected by cut-outs ; their insulation should be substantial and protected as 
much as possible against abrasion ; flexible twin wire should not be in any position 
where it can make an earth, nor must it be hidden away. Flexible cords must 
not be knotted either inside a ceiling rose or elsewhere. Хоф more than one 
pair of flexible wires should be attached to a ceiling rose, wall plug, &c. Twin 
flexible wires are not allowed in certain risks without permission. Frequent 
examination of all wires should be made. When the pressure of current is above 
250 volts flexible twin wires must not be used without permission, and no flexible 
twin wires or cords may be placed out of sight. 

RULE 6. Hidden Conductors.—It would be far preferable, under normal 
conditions, if conductors passing between floors and ceilings, inside roofs, behind 
wainscoting, or otherwise out of sight, were enclosed in approved metal tubing 
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Хо conductor carrying a current of over 250 volts to be laid out of sight without 
permission. 

RULET. Conductors Exposed to Moisture.— All conductors exposed to moisture 
must have thoroughly waterproof insulation and be protected from possible damp. 
All casings, under similar conditions in or about a building, must also be 
thoroughly waterproof, and be of lasting material and character. When conductors 
are being placed in buildings in process of coustruction, or before the buildings are 
“dry,” the utmost care should be taken to guard against injury to the insulation, 
Joints, fastenings, switches, casings, &c., from the action of any damp material. 
Wood casings should not be used in floors, walls, Xc., where they may be affected 
by the damp or moisture given off by the building. Electric work should not be 
done at all if the building is not sufticiently “dry.” Wood casing inside or under 
roofs should be especially protected against moisture, and if casing be used, it 
should be rendered as waterproof as possible, and all joints puttied. Metal pipes 
would be preferable to wood casing. Electric work should not be placed under- 
neath water pipes, cisterns, pavement gratings, &c., unless special precautions have 
been taken against moisture. 

RULE 8. External Conductors attached to a building must be insulated, and 
the insulation must ve of a waterproof and durable character, calculated to resist 
deterioration from atmospheric influences and should be protected by lightning 
dischargers, where necessary. 

hvLE 9. Conductors must never pass through party walls separating two 
risks without express permission, and when this has been obtained, provision must 
be made, so that the conductors cannot be a means whereby fire can be сош- 
municated from one risk tothe other. No electric work to be carried up wood 
lifts ; when conductors are carried up brick or stone lifts, special precautions may 
in some cases be required. 

Rurek 10. All conductors passing through the exterior walls of buildings must 
be insulated and enclosed in separate earthenware or approved metal tubes (except 
when alternating current is used), or be laid in a suitable cement. The arrangement 
must be such as not only to prevent moisture entering, but also fire penetrating 
from the outside by running along the conductors. Conductors should never 
enter a building by the roof. 

КОЕ 11. There should be as few Joints as possible in an installation, pre- 
ferably none. Joints in wood casings, &c., should not be placed under floors or in 
walls, &c., but should be confined to surface work. All joints must be most care- 
fully made, soldered and insulated. The insulation of joints must be as perfect as 
possible, of lasting character, and waterproof ; special care to be taken to guard 
against moisture in damp places. Joints should be highly insulated with layers of 
rubber strip with rubber solution between, and then layera of prepared binding 
tape with rubber solution between, and, when possible, a vulcanised rubber sleeve 
might be drawn over the whole. Under certain circumstances the insulation of 
joints should be vulcanised. A joint should have a greater carrying capacity than 
similar lengths of either of the conductors it unites. The surface of a joint should 
be smooth after soldering, and have no projecting points that might tend to pierce 
the insulation. Кезіп should be used when soldering. Great care must be used 
when soldering that the solder catches everywhere and that no resin is left in 
the interstices between the wires. Wherever possible, joints should not be 
immediately opposite to each other in wood casing. No joints should be placed 
in situations where they would be liable to moisture. Conductors are run in 
metal tubes, junction boxes should be provided fcr. Conductors carrying over 
5 amperes at 100 volts pressure should be sweated iuto thimbles when connected 
to switches, cut-outs, distributing boards, Ке. Bare connections must be mounted 
and placed so securely that no danger could arise in the event of their heating. 
They must be so mounted that leakage of electricity cannot take place. The 
fastenings of conductors must be composed of a non-conducting material. When 
permission has been given to run conductors unencased, they should be securely 
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fastened to approved porcelain or earthenware insulators. When, however, metal 
staples are allowed to be used, a piece of india- rubber, or other approved insulating 
material, should be inserted between the head of the staple and the insulation of 
the conductor. Metal staples ought never to be used, saddles or cleats of an 
approved insulating material being preferable. In no instance should the supports 
be so far apart that if the conductor broke either end could reach the ftoor below. 
RULE 12. Out-outs.—Wherever a branch is led off any conductor to supply 
current for one or more incandescent lamps, or for any other purpose, a short length 
of lead, tin, or other fusible metal .or substance must be inserted at the junction 
of the branch with the conductor, and the fusible metal or substance must be of 
such section, length, and nature that, if the current passing through it exceeds 
_ the normal current by 50 per cent., then it will fuse and disconnect the branch. 
In those circumstances where it is conveniently practicable to have cut-outs that will 
fuse at a less excess above the normal than 50 per cent., these must be placed in. 
All cut-outs should be proportioned to fuse at as small an excess above the normal 
as 18 compatible with the proper and efficient working of the lights, and be enclosed 
in approved fireproof boxes, when not placed upon incombustible distribution ' 
boards. Porcelain or earthenware boxes are preferable. When the maximum 
amount*of current carried by a branch or small circuit does not exceed 
4 to 5 amperes, and the pressure of current is not above 100 volts, and 
this is provided with a cut-out on. each pole, then no other cut-outs need 
be used between them and the lights unless considered necessary. Cut-out 
boxes must be of an approved type. Cut-outs should not have less than a clear 
inch break for currents up to 100 volts pressure, nor less than 1$ inch for currents 
of from 100 to 200 volts, nor less than 2 inches for currents of from 200 to 
250 volts ; the break must be of such a length or so arranged that an arc could 
not be sustained between the terminals of the cut-out. The quantity of current 
passing, as well as its electromotive force, must be taken into consideration when 
determining the length of break of the cut-out. АП principal branches and 
branches having a considerable number of lights, and all circuits from distribution 
boards, must have cut-outs on both poles. Small branches, taken off conductors 
of much larger size, and the branches supplying current to fittings containing 
several lights, should have cut-outs on both poles. When the pressure of current 
ів 100 volts no branch carrying 4 amperes or upwards should be without cut-outs 
on both poles. Cut-outs and the materials of which they are composed and the 
positions in which they are placed, must meet the express approval of the Fire 
Office expert. Cut-outs should never be placed under floors, inside roofs, or 
behind wainscoting or skirting-boards, or in wood cupboards, &c., unless special 
precautions are taken and special permission obtained. They must be so arranged 
and mounted that no danger could arise in the event of their heating or fusing. 
By branch is meant any conductor issuing from another of greater sectional area. 
Н any conductor, by re-uniting with any other conductor, or by any other 
arrangement, becomes technically part of the main, it will still be considered as 
a branch if its sectional area is less than the conductor it issues from, and must be 
protected as such. The mains themselves, both positive and negative, must be 
protected by cut-outs, which should be placed as near the dynamo (or source of 
electricity) as possible. These, like the other cut-outs, must be proportioned to fuse 
at as small an excess above the normal as is practical and compatible with the 
efficient working of the installation. The excess above the normal must not 
exceed 50 per cent. without permission. When one main of a system is earthed 
it need not have а cut-out unless specially ordered. In a three-wire system по 
cut-out is to be placed on the middle wire. If a branch is already protected by 
cut-outs on the mains, ог on a superior branch, then it may not be necessary to 
again protect it by other cut-outs, unless required. When lights are grouped, as 
upon electroliers, &c., the small wires to each light cannot always have cut-outs; 
care must be taken, however, that the last controlling cut-out carries the smallest 
amount of current practicable, and that it will act before the smallest wire runs any 
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risk of getting unduly heated. When an incandescent installation is arranged with 
distributing switch and cut-out boards, the ultimate distributing circuits should carry 
as small an amount of current as possible—not more than from 4 to 5 amperes 
if the pressure of the current is 100 volts, nor more than 2 amperes if the pressure 
is 250 volts—and be protected by cut-outs on both poles. In arc circuits, or when 
incandescent lamps are arranged in series, the question as to whether fusible cut- 
outs, or what other kind of cut-outs, should or should not be used must be decided 
as each particular case arises. When arc lights are arranged in parallel, the 
conductors must have cut-outs. Should it be desired to use magnetic or other 
kind of cut-outs in lieu of fusible ones, permission must be obtained. 
RULE 13. No Earth Return allowed, unless with special permission. 


RULE 14. Main conductors to have Switches on both poles, and the same 
arrangement should be made on all the principal branches. Тһе arrangement 
should be such that the current can be entirely switched off from the lights and 
electrical work in any portion of the building the occupier may desire. The 
last controlling switch should carry as small а current аз practicable ; not above 
9 amperes if the pressure is 100 volts, nor above 2 amperes if pressure is not over 
250 volts. It should never be forgotten that turning off a single switch, 
although it puts out the lights, does not turn off the electricity, which 
is still on, and which, under certain circumstances, may break out and fire 
the place. All the principal portions of а building should, therefore. be 
controlled by double switches. All switches to be of such construction and 
make that they will not be liable after short use to get out of order or 
heat or fire. Their construction should also be such that it would be impossible 
for them to remain in any intermediate position between “full-on” and 
“off.” All switches must be mounted and placed in such a secure manner 
that no danger can arise in the event of their heating, and ђе зо 
mounted that leakage of electricity is rendered impossible. Their rubbing 
surfaces should be large, and their break quick, the break being of such 
length that ап arc could not be sustained. Switches must always have an 
incombustible base, the insulation of which should be perfect. No metal 
work carrying current should be exposed at the underside of the base. The 
cover should be incombustible, and the switches should be kept perfectly free from 
moisture. The fastening screws should not come into contact with the wall, but 
should be separately fixed into an insulating block. 

RULE 15. Switches contained in lamp sockets (key sockets) will only be allowed 
where permission to use them has been obtained. 

RULE 16. Every conductor must have a switch and a cut-out placed on it at 
the point of entrance into a building when the current is generated externally, 
and be brought into the building in as perfectly secure а manner as possible to 
a suitable place to fix up these cut-outs and switches in secure and accessible 
positions. The switches must be so arranged that they always act together—that 
is, one cannot be turned on or off without the other. When а building is in the 
occupancy of various tenants, each tenant must have a cut-out and a switch on 
each pole of his service conductors, so placed as to enable the current to be entirely 
cut off from the branch that supplies his tenancy. The conductors should be 
brought in in а perfectly secure manner for the safe placing up of these switches 
and cut-outs. A cellar may be considered as a building or part of a building from 
a fire point of view. When the source of supply is internal, a switch and a cut-out 
should be placed in the dynamo room on each conductor from the dynamo or 
dynamos, unless permission is given to dispense with them. | 

Вор 17. Switchboards and Distribution Boards should be composed of a 
non-conducting fireproof material should be in a dry and secure place, be most 
carefully fixed and mounted, and the arrangement of the work in connection with 
them, especially at the back, should be such that if а fire broke out at the board, 
the fire would have a ditficulty in spreading. The walls behind the board should 
be incombustible, and the work at the back easy of access. Boards should never be 
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placed on matchboarding or on wood walls of lifts, or on wood fittings in shops. 
Switchboards should be “split,” i.e., the positive portion separated from the negative 
part. The conductors should be brought to metal 'bus bars upon the switchboards, 
from which the circuits should be taken, each having а cut-out and switch on 
each pole, except with regard to small circuits, which could have a single switch on 
one pole, but а cut-out on both poles. The conductors should be sweated into 
thimbles. The nuts on screw fastenings should be locked. The bus bars, switches, 
cut-outs, resistances, &c., must be on the face of the board, and not behind. The 
conductors at the back should be most carefully arranged and opposite poles kept 
well apart. All boards should have an incombustible frame with glass front. An 
oak, teak or mahogany frame is generally allowable. Main switchboards in certain 
instances will not come under this regulation. In large instalations and in hazardous 
risks, the main switchboard and its surroundings should not only be incombustible, 
but there should be sufficient space at the back of the board to enable а man to 
comfortably get behind it at any time. 

RuLE 18. Resistances, Choking Coils, &c., must be so mounted that no 
danger could arise in the event of their heating, and that leakage of electricity 
from them is impossible. Resistances must be mounted on approved incom- 
bustible material in secure positions, well away from combustible materials, 
and be enclosed in approved metal cases or boxes and fixed to brick or stone walls. 
It is imperative that resistances be fixed in a thoroughly secure position. The 
arrangement should be that, if they get red-hot, no damage from fire would result. 
Dust, &c., should not be able to accumulate about them. Choking coils should be 
treated as resistances. 

RULE 19. Combustible materials must be kept at a perfectly safe distance from 
Incandescent Lamps, which sometimes get exceedingly hot. Incandescent lamps in 
shop windows should be fixed, and must be kept wellaway from combustible goods, 
be so arranged that combustible goods or materials cannot come into contact with 
them, and be fitted with protecting guards. Incandescent lamps and their holders, 
when situated so that inflammable dust or fly can settle on them, or moisture get 
to them, should be securely enclosed again in approved protecting globes. When 
replacing incandescent lamps care should be taken that they make proper contact, 
or heating may arise. Permission should be obtained to use lamps above 50 c.p. in 
hazardous risks. 

RuLE 20. All Lamp-Holders must be incombustible, and of an approved type. 
The ends of flexible wire, when composed of fine strands, should be soldered before 
being attached to holders. All Shades should be incombustible, No combustible 
shades should be in contact with an incandescent lamp. Shades made of celluloid 
or analogous substances are not allowed. All Ceiling Roses must be of an approved 
kind, and should be composed of an approved incombustible material, and be most 
carefully made and fixed. No strain can be allowed on the pendant wires at the 
terminals. They should be fastened to back blocks. Ceiling roses must not contain 
cut-outs without permission when the electromotive force of the current used is 
200 volts or upwards. Хо Wall Sockets with flexible conductors will be allowed in 
any place or in any risk unless by permission. All wall or floor sockets must be of 
an approved kind, and composed of an approved incombustible material, and thc 
greatest care must be exercised in fixing them. The flexible conductors should 
be most substantially insulated, and the insulation well protected against injury. 
Floor Sockets are not allowed without special permission, and should be provided 
with a metal cover to close over the contact orifices when not in use. Portable 
Lamps with flexible cords from wall sockets should carry not over 2} amperes, and 
be provided with double cut-outs and double switches. А cut-out may be required 
for each socket. 

Коље 21.—Imitation Candles must be incombustible and of approved con- 
struction. 

RULE 22. No naked Lights allowed without special permission. If arc lights 
are used they must be furnished with globes, enclosed at the base by a metal plate, 
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and so arranged at the top that no spark or tlame can escape. The globes should 
be substantial, so as not to readily break if а carbon falls or bursts, and must be 
covered round with wire netting, and be at a safe distance from all combustible 
materials. Are lamps must never be supported by their conductors, and must he 
thoroughly insulated from their supports. When are lights are run in series, 
means must be taken for maintaining the constancy of the current, whatever number 
of lamps may be burning. In some risks, when the arc lamps are not of inverted 
type, they must be completely enclosed by two separate globes, and the lamps must 
be of such construction that the arc could not be sustained unless the inner globe 
remained intact. If, however, the are lamps аге of inverted type, then they must 
have unbreakable and irremovable retlectors beneath them, projecting at least 2110. 
beyond the arc at every side horizontally, and baving the arc at all times set below 
the level of the upper edge of the retlector : or if the reflectors do not project as 
above, they must project at least 12in. on every side horizontally, and also have 
the arc completely surrouuded on all sides, either by a glass globe, or by а glass 
dome, extending from the edge of the reflector upwards. In certain risks are 
lights are not allowed. | 

RULE 23. Electroliers should be fastened to an insulating block, which should 
be separately fixed to the wall or ceiling. The wiring should be of a most secure 
and lasting character, and carefully arranged so that it would not be liable to 
mechanical injury. Electroliers and fittings must be composed of incombustible 
materials. 

Rue 24. Electrical work must not ће situated in confined spaces containing 
gas pipes without proper safeguards. Gas fittings and Electric Light Work should 
be kept quite distinct from each other. Gas fittings should never be utilised for 
the electric light, unless permission for their use has been obtained, and they are so 
arranged that it would be impossible for them to be the means of an “earth” being 
set up. The use of these fittings in combination is a likely source of breakdown. 

Кок 25. Where Accumulators or Primary Batteries are used, the mains, both 
positive and negative, must have a switch and a cut-out upon each. The principal 
branches must also be protected in a similar manner. Small conductors taken off 
the mains must have cut-outs on both poles. Accumulators and batteries must be 
kept in approved positions, and where there is thoroughly good ventilation, and 
must be thoroughly insulated from earth: all work in connection with them should 
be carefully and frequently examined. The conductors from the regulating cells of 
the accumulators to the regulating switchboard should be protected by cut-outs. 
All wood casing and conductors, &c., in the accumulator or battery room should 
be coated with an approved compound that will protect thera as much as possible 
from the injurious action of acid fumes or sprays. In any battery or accumulator 
room where the conditions are such that an explosion might occur from the gases 
given off no light or electric lamp is to be used, except those for which special 
permission has been given. The electric work in such rooms must be of special 
approved character. Particulars of any battery proposed to be used must be 
furnished, and certain kinds of primary batteries must not be used without 
permission. It should be possible to turn off the current at the accumulators or 
primary batteries whenever required. The lug connections of accumulators should 
be periodically examined. 

RULE 26. Concentric Conductors may be used under certain circumstances. 
All joints and connections must be so made that freedom from undue heating 18 
absolutely secured ; and the outer conductor must be so securely protected that all 
danger from injury, corrosion or other causes (electrical or otherwise) is effectually 
prevented, while precautions must be taken to prevent the conductors being affected 
by moisture. The insulation resistance between the internal wire and the return ofa 
concentric conductor before being placed up should not be less than 1,000 megohms 
per mile, where the pressure of the current is not more than 250 volts. The 
internal wire should be positive, if possible. The insulation (which must be in 
accordance with Rule 3) must be impervious to moisture, of approved thickness, 
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and have two approved metallic envelopes (the first one forming the return con- 
ductor, the second one forming the guard“); these, except when the system is 
earthed, must be insulated from each other in the same manner as the internal wire 
and the return are insulated from each other. The guard " must be an absolutely 
efficient protection against mechanical injury taking place to the return conductor, 
and be also an efficient protection against any accession of moisture to the insulation, 
especially when the system is earthed. The carrying capacity of the conductors 
must be at least equal to the ratio of that laid down for copper in Rule 2; if, 
however, à metal other than copper bo used, the specific resistance of which is 
greater than that of copper, then the sectional areas of the conductors must be 
proportionally increased. Хо metal will be allowed to be used for the conductors 
on the ‘‘gnard” that does not meet approval, and the thickness of the metallic 
envelopes forming the return and the “guard” must be approved. All switches 
and cut-outs must be enclosed in approved fireproof boxes. Мо earth connection 
wil be allowed to a gas pipe, or to lead or compo pipes. If any part of a con- 
centric system be earthed, then the whole system must be concentric. Switches 
and cut-outs should always act on the internal (or live) wire when the system is 
earthed, but switches and cut-outs may be required on the other wire. The insu- 
lation resistance of the work when placed up must never be below that given in 
Rule 33 for general wiring. When the system is earthed the tests, of course, will 
refer to the pole that is not earthed. 

RuLE 27. When Transformers (or secondary generators) are employed, and the 
alternating primary current is of high electromotive force, neither the transformer 
nor any portion of the primary work in connection therewith should be placed 
inside any building, but in a fireproof chamber apart. If this cannot conve- 
niently be done, then the fireproof chamber may be placed inside the building, 
preferably against an external wall, so that the primary conductors may enter 
direct and not traverse any portion of the building. | 

Primary Conductors must be most heavily insulated with pure and vulcanised 
indiarubber of highest quality, specially prepared to last and of approved thickness (or 
other approved material) and must have a strong external covering and a very 
high insulation resistance. The conductors must be kept at a distance of 6 to 
12 inches from each other, and when entering the transformer chamber ог 
inside any other permitted place they must be enclosed in approved casings, 
waterproof and fireproof ; and the arrangement must be such that no leakage of 
electricity can take place to earth from either of the conductors, or any short 
circuit from one to the other. The primary conductors must be each 
furnished with an interlocked switch and with a cut-out which will act 
at or below 25 per cent. above the normal current. The switches and cut- 
outs should be of such design and make that an are in either of them 
could not be sustained. They should be placed as close as possible to the 
entrance of the primary conductors into the fireproof chamber. When permis- 
sion bas been given for primary conductors to enter a building before reaching 
the fireproof chamber, then the switches and cut-outs must be enclosed in approved 
fireproof boxes and placed in accessible secure positions outside building ; if they 
cannot be placed outside, then they must be situated in approved positions at 
the entry of the primary conductors into the building. Switches must be 

placed as to be readily accessible, in order that the primary current can at once 
be turned off. "The whole of the primary work should be so situated and arranged 
that 16 cannot be tampered or interfered with by unauthorised persons, and the 
arrangement should be such that if any portion heated or fired no damage would ` 
result to the building. This Rule insists that every care must be used as 
to the placing of all portions of the primary work and rendering them safe and 
reliable. А transformer should be so constructed that it would be impossible 
for the primary current to pass into the secondary conductors ; all secondary work 
must be protected by an approved automatic apparatus at or near the trans- 
former, so that, in the event of the difference of potential between either secondary 
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conductor and the earth rising above 600 volts, then the apparatus will instantly act 
and cut off the current, so tbat no rising above 600 volts can take place. The 
ditlerence of 600 volts is mentioned lest there should be a ditliculty in providing an 
apparatus that would be sufficiently sensitive and reliable under a lesser increase of 
voltage. А safety device should act at as low an increase of the voltage as is 
compatible with the proper and efticient working of the lights. Without special 
permission the primary current entering а house transformer must not exceed 
3,000 volts. If, however, the current be generated higher than this, and be 
reduced by means of transformers, then at each transformer intermediate between 
the house transformer and the generating dynamo there must be placed an 
approved automatic apparatus or device whereby the current conveyed by 
conductors leading from each transformer in the direction of the buildings to be 
supplied with current cannot possibly have its electromotive force raised more than 
10 per cent. above the normal—that is, if current is generated at 10,000 volts and 
converted to 3,000 volts, then the 3,000-volt mains cannot be charged higher than 
3,300 volts. 

The Secondary Conductors must be highly insulated as set out in Rule 8, and 
should have switches and cut-outs on both poles, except in the case of small 
circuits, when a single switch and double cut-outs may be used. When trans- 
formers, conductors, primary switches and primary cut-outs are enclosed in metal 
casings, the casing should be connected to earth ; where the primary conductors 
enter and leave the double-pole switch, or enter the transformer, the distance apart 
of this apparatus may be by special permission arranged. Where the secondary 
conductors pass out of the transformer house they should do so separately, in 
approved earthenware or other fireproof tubes or casings, If metal tubes аге 
allowed, and current is alternating, both conductors must be in the same tube. No 
earthing wire of auy safety device may be attached to or be in contact with a gas 
pipe, and when transformers are to be arranged in series permission as to the 
arrangement must be obtained. 

Кот 28. When the Multiple Series system is intended to be used in any 
building special permission has to be obtained. The insulation of the conductors 
should be of the highest possible character, similar to that described in Rule 27 for 
the primary conductors when transformers are used, and all work should be of 
the best description, and on the surface where practicable. Every series must 
have an eflicient automatic * protector“ of such make and design that if the 
difference of potential of that series should rise to 25 per cent. above the normal, 
from any cause whatsoever, then the protector will instantly bring back the 
potential to the normal, or else cut out the series. Means must also be adopted 
in the dynamo room for maintaining the constancy of the current whatever 
number of lamps may be burning. А main switch must be placed in a fireproof 
box in а secure and accessible position outside the buildings when the electricity 
is generated externally ; when the source is internal, then it must be situated 
in the dynamo room (any place wherein the electricity is generated). Efficient 
precaution must be taken to prevent earthing of the conductors either inside or 
outside the premises. 

RULE 29.— Three (or more) wires with a pressure of over 250 volts between 
the outside ones are not allowed in & building, without first obtaining permission 
from the fire office. The same of course applies if the three or more wires are 
brought into the premises in the form of two or more circuits, should there be a 
pressure of over 250 volts between any pair of terminals or wires in а building. 
Dy pair is meant any two terminals or conductors in the premises; they need not 
necessarily belong to the same circuit, and may be far apart. When a building 
is supplied with current upon the Three-Wire System, the electromotive force 
of the current in the building may have to be considered, from a fire risk point 
of view, equivalent to tbat existing between the first and last conductors 
of the series, notwithstanding that only two conductors are brought into the 
building. Thus in a three-wire system with 100 volts pressure between either 
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outer conductor and the central one, the electromotive force inside a building 


may have to be considered as equalling 200 volts from a fire point of view. If 


there be 250 volts between each outer conductor and the central one, the electro- 
motive force may have to be considered as 500 volts. If the system has more 
than three wires the electromotive force of the current may have to be considered 
as depending upon the particular wires of the series brought in, and their relation 
to the outer ones of the series. The main switches on a three-wire system 
should be composed of two pairs of interlocked switches so arranged that the 


· middle wire is cut twice. If more than three wires be used the same principle 


must be followed—the switches always being in interlocked pairs. The three 
main conductors should be taken to two separate incombustible distribution boards 
(the middle conductor dividing for this purpose into two), one for each side of the 
system, at least 10 feet apart, and from these boards the house two-wire circuits 
should be taken. It is far better, however, to bring in two circuits (one from each 
side of the system) and at least 10 feet apart to incombustible distribution boards. 
When permission has been given to use a three-wire system with a pressure of over 
125 volts between the neutral wire and either outer, no single floor should be wired 
from both sides of the system but from one side only. The floors should be wired 
alternately from each side of the system. All conductors must be protected by 
cut-outs with the exception of the neutral main. 


RULE 30. Polyphase System.—There must ђе a switch and cut-out on each 
main conductor, and the switches should be interlocked. 


RU Le 31. When current is obtained from a Central Station, each main or 
conductor must have a switch and cut-out at its entrance into the premises 
supplied, and the mains, &c. must be brought into the building in a secure 
manner to accessible points where the switches and cut-outs may be securely 
and safely placed. The importance is insisted upon of taking all precautions 
with regard to the prevention of fire when placing in the service lines and 
coupling them up to the house wiring. The cut-outs should act at or below 
50 per cent. above the normal current, and both the conductors, cut-outs and 
switches should be effectually protected against moisture. The supply mains 
must be brought into the premises in such a manner that, if a fire arose 
in the ¢'ectrical mains or work outside the premises, it would be prevented 
as far as possible from entering the building. Supply mains entering and also 
inside premises should be in substantial iron barrel (unless the conditions are such 
that it would not be well to use it), and the cut-outs and switches be enclosed in 
substantial iron boxes. Cut-outs may be placed on the service lines in а service 
box outside the premises, instead of at the points of entrance, If one pole of a 
supply system be “earthed,” each conductor must still have a switch and cut-out 
at its point of entrance into the consumer’s premises. The switches must ђе 
interlocked and care taken that they are always in perfect order. Where the 
supply mains are brought into buildings containing inflammable goods or where 
there is any special risk, the service mains, main switches, main cut-outs, and the 
meter should be all enclused in a fireproof chamber, out of which the house mains 
should pass in approved fireproof tubes. The occupier should be able to turn 
off the electricity entirely from his premises whenever he considers it necessary, 
The switches should be of the quick and wide break type, and they must be so 
arranged that they will always act together. 


Коте 32. When currents of 200 volts or over are used from a central station (or 
other place) for Charging Accumulators, and secondary house circuits having a current 
of lower potential than that of the current from the central station are taken from 
the accumulators then the conductors for the house circuits should be provided 
with a device or arrangement by means of which their connection with the 
accumulators during the time these latter are being charged would be prevented. 


ED 22 


308 1904.—" THE ELECTRICIAN” 


a fe te 


RULE 33. Tests.—In any electric light installation in which the current 13 con- 
tinuous and has an electromotive force of 250 volts or under, the insulation resist- 
ance both with regard to earth and between conductors over the whole installation 


should not be below the following :— , 


Installations of 12 Lights eese 1,250,000 Ohms. 
i „ EE 600.000  ,, 
a OO: xus. ³⁰²˙ü . bouton cs 300,000 „ 
i JJ; ͤ ü 150,000 „ 
Tc d 40,000 „ 


When the lights are proportionate between the above numbers, then the 
Insulation resistance should be correspondingly proportionate. The insulation 
resistance of the separate circuits or branches of the installation should also be 
taken, and should not be less than the above table. 

The minimum insulation resistance for currents of greater pressure than 
than 250 volts will be provided for as suits each particular case. For alternating 
currents of similar E.M Е. the minimum insulation resistance must be twice the 
above number of ohms respectively. Under normal conditions the fall of potential 
in the conductors in a building should not exceed two volts at the farthest point of 
any circuit when all the lamps are alight. Particulars of the insulation tests 
should be supplied, and for this purpose al! tests should be regularly entered in a 
special book. An isolated installation should contain an automatic device that 
would give а warning if a leak were set up to earth in any portion of the premises. 
The pressure of the testing current should be at least equal to that at which the 
current Is to be used. 

RuLE 34. Wherever electricity is supplied from a central station, accurate 
insulation tests should be made at least once daily over the whole system and a 
record be kept. This is especially essential where transformers are employed, or 
when the multiple series system is used. 

RULE 35. All conductors from a central station entering, or connected to, or 
traversing any building or buildings, should have an arrangement of Lightning 
Dischargers. Overhead conductors supported by poles on roofs will be considered 
as being connected to those buildings on which the poles are situated. 


RULE 36. Special Precautions may be required to be taken with regard to 
electrical work in special risks. Consultation should be entered into with the 
Fire Office before work is commenced. In warehouses, drapers’ shops, churches, 
and similar risks the utmost care is necessary in the placing of the lamps, the 
positions selected for switchboards, switches, cut-outs, &c., and the substantial 
character of the installation generally. No incandescents on flexible conductors 
may be placed in shop windows or shops containing inflammable goods; and on 
drapers’ premises no arc lamps are allowed without specific permission. The supply 
mains must be brought into a perfectly secure part of the premises (not into a shop 
window or into the shop itself, or in the vicinity of goods) and arrangements made 
that the current can be turned off at any portion of the premises at any time. 
Installations in churches should be most carefully done, No work should be in 
the roof if possible, and any conductors about the organ should be in welded iron 
barrel and the switches and cut-outs in iron boxes. No flexible wire should be used 


at the organ. | 

RULE 37. In Very Hazardous Risks special precautions may have to be taken, 
such precautions necessarily varying according to the peculiarity of the circum- 
stances of the hazard. With regard to Central Stations, the buildings should be 
fireproof, of one storey construction, lofty and dry. They should contain no match 
boarding and not be crowded up. The switchboards should be fireproof, and so 
placed that there be ample room for a man to work securely, safely and comfortably 
behind them at any time. The positive and negative conductors should be on 
separate boards where practicable. The work should be on the front of the board, as 
far as possible and no apparatus of any kind should be placed behind; 
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the surroundings of the switchboards should be fireproof. The conductors should be 
brought to the switchboard through a tunnel or channel in the fireproof floor, 
the tunnel should be fireproof and contain no other apparatus, and where the 
conductors pass through the floor, to or from the tunnel, arrangements should be 
made so that fire would have difficulty in passing along them. "The temperature 
of the station should be kept as low as possible, and all parts of the station should 
be kept scrupulously clean and in thorough repair, and thoroughly impervious to 
moisture. 

With regard to Theatres, the work should be of a special character; the 
work in connection with batten, wing and float lights should be incombustible, the 
switchboard and distribution boards incombustible, and arranged with the view of 
the minimum amount of danger arising if a fire broke ont on them. The work 
in connection with floor plugs, or temporary attachments, should be fireproof 
and special, great care being taken to prevent any liability of heating being 
set up in them from bad contacts or other causes; fixed conductors on the 
stage should be in iron or steel tubes, or in oak or other specially approved 
casings ; any loose conductors should have very strong coverings to their insulation, 
All lights must be at a safe distance from all combustible materials, securely 
enclosed, and special care taken to the safe placing of resistances, which if liquid 
must have thoroughly good ventilation. All work should be “surface” and 
specially protected against liability to injury. All work should be in circuits, as 
small as can conveniently be arranged, with double switches and double cut-outs 60 
each. No work to be inside any roof. In Puper Mills and Bleach Works the 
greatest precautions must be taken against damp and corrosive vapours or gases. 
Very special precautions have to be taken in Sugar Mills to prevent deleterious 
action from the high temperature and (or) corrosion. In some places it may not 
be advisable to put up electrical work. In Saw Mills special precautions have to 
be adopted, especially with regard to keeping all work free from injury, and the 
lamps, holder», roses, cut-outs, resistances, switches, switchboards, &c., free from 
fine dust ; the work should be of the highest class, and in small circuits with double 
switches and double cut-outs to each. Мо flexible wire should ba used in the 
working rooms—all lights should be fixed. Approved metal tubing should be used 
to carry conductors ; special care must ba taken that double switches are provided 
foreach room. The same remarks apply to Cotton Mills and Corn Mills; here the 
materials used and the dust (* fly ") given off is more inflammable. In Printing 
Works, Breweries, &c., special care has to be taken with regard to security. In places 
where naphtha or certain chemicals are used, a solvent action may be set up on 
the insulation, or the chemicals employed may act upon the electrical work and 
slowly or quickly eat it away ; the conditions may, in fact, be such that it would 
not be advisable to instal electrical work. The views of the insuring office should 
be ascertained before electrical work is put in hand. 


RULE 38. Хо dynamo, motor, transformer, or any apparatus for generating or 
altering electricity, either for lighting or power, is to be placed in any room, except 
the engine or other approved room of any cotton, woollen, lace, flax, jute, or corn 
oil or saw mill; or in any mill or factory of a like description; or in any room 
or place where any hazardous process is carried on, or in which any hazardous goods 
are stored, or where there is risk, without certain special precautions, and the 
permission of the fire office. Electromotors and dynamos when in buildings such 
as here described (and not situated in the engine room or other approved room) 
muet be placed in an approved fireproof compartment, so that if the motor were 
on fire, the fire could not spread ; and provision should be made that fine dust or 
"fly," &c., could not get to the motor. Hence the compartment should not 
ventilate into the building but into the outside air, and the only apertures in the 
walls of the compartment into the building should be for the shafting and 
conductors. The door should be of iron or other approved fire-resisting material. 
The pulley should be external, but the resistances, if not in the SECH room, 
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should be inside the above compartment. If, however, it would not be convenient 
to ventilate the above compartment into the open air, permission can be 
given for the compartment to have apertures in the vertical portion, but 
each of such apertures must be properly covered by two layers of steel gauze 
of not less than 1 inch apart. Metal cases should never be employed to 
cover a motor if their use would cause the motor to unduly heat, or to Ъз a source 
of danger through persons being liable to get shocks. Should metal cases be used, 
the arrangements for ventilating must be the same as those described for fireproof 
compartments, and the case must contain no other apertures except those just 
sufficient to allow the shafting and the conductors to pass through; the apertures 
for these latter must be bushed with insulating material. The pulley must be 
external. The resistances must be enclosed in a substantial iron box (or other 
approved fire-proof material) and if ventilation be required it must be on the 
principal described above for fireproof compartments and metal cases; the 
resistances must be efficiently insulated from the metal of the box. The resistance 
box must be on a brick or stone wall, and at a perfectly safe distance from all 
combustible material. The fire risk of buildings varies so greatly that it 18 
impossible to draw up hard, fast rules to apply to all, In some buildings 
it may be necessary to carry out the whole of the above precautions, in others 
not. No motor or dynamo should be on a wood floor in any building unless the 
wood floor under is protected by fireproof material. All woodwork, both vertical 
and horizontal, must be at a safe distance away, unless the same has been efficiently 
covered with a fireproof material. Each motor should be on a separate circuit. 
The arrangements with regard to each motor should be such that the current 
can be entirely disconnected by switches from both poles of the motor, and 
conductors in connection therewith, when the motorisnotin use. Motors should be 
furnished with a starting box fitted with an automatic cut-off of such design that if 
the current failed, the motor circuit would be automatically broken, and the motor 
could not be started again until after the resistance switch had been brought to 
zero. It would be preferable if a motor, where possible, had an automatic 
arrangement of such a nature as to prevent the maximum working current being 
exceeded. When motors are not enclosed in a fireproof compartment, care must 
be exercised that they are placed in thoroughly secure situations, and so arranged 
that if on fire, the fire would be prevented as far as possible from spreading. The 
resistances must be placed in a metal case and all apparatus securely placed. With 
regard to very small motors for fans, &c., the question as to whether these should 
be enclosed or not and the distance of the woodwork from them will depend upon 
the nature of the risk, and the size and kind of the motor, &c. The framework of 
motors should be earthed. Ап electric power installation requires at least the 
same safeguards that apply to an electric light installation in which the conditions 
of supply and the electromotive force of the current are similar. When the pressure 
of current used is between 250 and 500 volts, the conductors must be enclosed 
in approved welded metal pipes, efficiently connected to earth and electrically 
continuous. The switches, cut-outs and resistances must be in approved iron 
boxes, but thoroughly insulated therefrom—-and the boxes themselves connected 
to earth. Where alternating currents are used both conductors must be in one 
pipe. The insulation resistance of the conductors before being placed up should 
not be less than 2,000 megohms рег mile. In an electric power installation 
in which the pressure of the current does not exceed 200 volts, the insulation 
resistance with regard to earth of each motor (including resistances, switches, cut- 
outs, conductors and accessories) must not get below 1,000,000 ohms, and between 
conductors and all fittings and apparatus connected not below 1,506,000 ohms. 


Ru Le 39. When bare conductors are proposed to be used for Electrical Cranes 
a description should be sent of the conductors, their positions, method of fixing, 
insulation, &c., for approval. А description of the motor and general electrical 
arrangements under all circumstances should be sent. 


911 ELECTRICAL TRADES’ DIRECTORY. РНЕМХ FIRE RULES 


RuLE 40. When any building or portion of a building is to be heated by 
electricity, notice must be given to the Fire Office, and no Electric Heating or 
arrangements will be allowed in any building or in any part of a building that does 
not meet with special sanction. The same general electrical safeguards must be 
taken with regard to the installation as are required by the rules for an electric 
light installation, but with the addition of such other safeguards as are stated here, 
or may be considered requisite by the office. The same general safeguards for 
security from fire will be required with regard to electrical radiators, &c. (electric 
stoves), that would be considered necessary if the radiators, instead of being heated 
by electricity, were heated by other means. They will be considered as stoves. 
Arrangements must be made so that the temperature of the radiators will not 
exceed that for which permission is given. АП radiators (stoves) must be fixed at 
a safe distance from woodwork and other combustible substances. No radiator 
to be fixed in roofs, cupboards, or other position or place objected to. Every radiator 
should be protected by its own separate cut-outs, have double switches, and be fixed 
to or stand upon approved fireproof insulators. Sockets and plugs should be incom- 
bustible, to the approval of the Fire Office. Хо socket will be allowed in any place 
nor in any risk that the Office shall consider undesirable. The use of floor-sockets 
not allowed without special permission. When they are allowed, the connections 
must be sweated into thimbles and must be efficiently protected against mechanical 
injury and from damp, &c. Sockets should be constructed so that contacts are 
automatically covered when the plug is removed. Conductors for supplying 
current to radiators must be attached to proper terminals of large carrying 
capacity, and should be brought to the radiators or stoves in approved iron barrel 
or armoured tubing. Main conductors and principal branches must have switch 
апа cut-out on each conductor. Мо conductor to be unencased without permission, 
and the insulation upon any conductor so allowed must be of special character, 
and have very strong coverings. No conductor or any part of the work to be 
во placed that they will be exposed to mechanical injury, or to be exposed to 
undue heat from the radiators. The insulation of the conductors at the radiators 
should be special and of fireproof character if necessary, the conductors should be 
encased in iron at their junction with the radiator or stove. АП work and 
materials to be of the highest character, and the entire installation (including 
insulation resistance of the whole work, both with regard to earth and 
between conductors) to the satisfaction of the Fire Office. The electric heating 
installation should be distinct from any electric light installation that may be on 
the premises. In any electrical heating installation, when the pressure of the 
current does not exceed 250 volts, the insulation resistance, with regard to earth 
of each heater, stove, radiator, &c., with its conductors, switches, cut-outs, plugs, 
&c., and between conductors, with all apparatus and fittings (except stoves, 
radiators, &c.) connected, must not get below 1,000,000 ohms. Any electrical 
apparatus used for giving off or ditfusing heat comes under the head of radiator 
or stove. 


RULE 11. Same general rules apply for Electric Cooking as for electric heating. 
Every oven, stove, or other apparatus should be protected by its own separate 
cut-outs and switches. The greatest care must be exercised in arranging the 
conductors that there is no possibility of any of them becoming unduly heated 
by proximity or contact with any of the apparatus, or otherwise, and spocial care 
must be taken with regard to the insulation, in not only the installation generally, 
but of the cooking apparatus itself. The insulation resistance of the installation 
must be at least the same as for au electric heating installation, ап electric oven 
being considered equivalent to a radiator or stove for this purpose. Safeguards 
must be taken with regard to security from danger of fire as if the apparatus were 
heated to similar temperatures by other means; this applies to the positions of the 
apparatus, methods of fixing, distance from and protection of woodwork or other 
combustible materials, &c. 
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RULE 42. Telephones, — Every telephone wire from an overhead system should 
have an efficient lightning arrester fixed in a secure place as close as possible to 
its point of entrance into the building containing the telephone. When, however, 
the telephone system is a complete underground one, and etticiently protected 
against lightning at the exchange, then no lightning arrester need be placed up 
on the wires entering the building, unless required. Every telephone circuit that 
has not complete metallic return should be securely and efticiently earthed outside 
the building containing the telephone. No circuit to be earthed to a сав-ріре. 
All telephone wires inside buildings should be of copper and etliciently insulated. 
No telephone wire should be of less section than No. 20 S. W.G. The insulation 
resistance of a telephone circuit inside a building should never drop below 
] megohm. 

When the circumstances are such that a telephone wire (or wires) might, 
through accident or other causes, come into contaet with, or into dangerous 
proximity to, another wire (or wires) carrying current (for lighting, power or 
other purpose) of such a pressure that fire or danger might result from such 
contact or dangerous proximity, &c., then each telephone wire must be furnished 
with an automatic apparatus of such design, make and arrangement, that, if the 
pressure of the current in the building is made to exceed 50 per cent. of the 
normal pressure, then the apparatus would instantly act, and cause the current to 
be harmlessly conveyed to earth. А cut-out also must be placed upon each 
telephone wire, in & safe place, as near to its point of entrance into the building 
as possible, and the cut-out must be of such а nature, that if the current should 
reach one-third of an ampere, then the cut-out would instantly fuse and cut the 
current off the building. Outside telephone wires must be efficiently fixed at least 
4 inches from the structure. They should be attached to approved insulators. 
Special precautions may be required when the buildings are of a very hazardous 
nature. The fixing of all telephone works, wires, apparatus, &c., both inside and 
outside a building, must be to the satisfaction of the Fire Office. Telegraph wires 
will come under the above regulations as far as they apply. 


RULE 43. Trolley wires passing under wires carrying current to a building, 
for lighting, power, heating, telephones or other purposes, must be etliciently 
guarded in such a manner that if auy of the wires ahove them broke or sagzed they 
would be prevented from coming into contact with the trolley wires. Each wire 
over a trolley wire must have at its entrance into any building a safety device of 
such a nature that if the pressure of current iu it exceeded at any time 50 per cent. 
above the normal pressure, then the device would instantly act and cut off the 
current from the building. 


RULE 44. All work and materials to be of the best character, and the instal- 
lation accurately tested at the time of erection for insulation, and all installations 
should be periodically examined and tested. 


RULE 45. No departure from any of these Rules is allowed without expres 
permission of the Fire Otlice, and all arrangements, materials, work, fittings, &c. 
must have their approval. 


The Phoenix Rules are followed by a number of useful facts in connection 
with electrical fire risks, concluding with the following :— 

“Tf an electrical fire breaks out, turn off the current from both poles at the 
nearest switches, then use your appliances ; the injudicions use of water without 
these precautions may only increase the extent of the fire." 

[The Phenix Осе Rules, it may be noted, are accepted by several Fire Offices 
as the basis of their arrangements with insurers.—Ev. | 
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The Liverpool and London and Globe Insurance Company. 
The Royal Insurance Company. 


The Liverpool and London and Globe Insurance Company aud the Royal 
Insurance Company, have, since the issue of the new Wiring Rules for Electrical 
Installations by the Institution of Electrical Engineers, abandoned their former 
general Rules and have adopied those of the Institution as set out in full on 
pp. 288 and 296. For special risks Supplementary Rules have been issued by both 
of these Fire Offices. These supplementary rules are identical for both offices, and 
are as follows :— 


Where Cotton and/or other Vegetable Fibre is stored, incandescent lamps should 
be guarded by an outer strong well-glass, and the use of twin flexible pendants 
should be avoided, iron fixtures being preferable. Arc lamps should not be used, 
except for external lighting, when only an enclosed type of lamp should be used. 
(See specification on p. 320.) All resistance coils should be completely enclosed in 
iron cases and should only be fixed in the engine room or other special compartment, 
or be mounted on the outside of the building. Dynamos and motors should be fully 
self-enclosed and conform to the rules of the Fire Offices’ Committee. All detachable 
fittings, and all holders or sockets, for receiving these should be marked. All tele- 
Po &c., having bare outside lines should be protected by suitable cut-outs and by 
ightning arresters. Accumulators should have their own special compartment, 
drained and arranged so as to prevent damage to stored goods from overflowing acid 
in the event of flushing through the use of hose during an outbreak of fire. Апу 
portion of the installation carrying current out of the control of the user should be in 
& special fire-proof compartment. No high tension conductor should be brought 
within the building. Switchboards, switches, and cut-outs generally should either 
be in a special compartment or on a fire-proof staircase, and not in store-rooms. 
Main switches should be available for prompt use in case of fire. Conductors 
should be run in wood casings of substantial section, and the casings should be 
protected by extra timbers or guards where traffic or movement of merchandise 
may injure them, otherwise metal conduits, of a strength at least equal to that of 
wrought iron gas piping, may be used as conduits with -- and — conductors in the 
same tube. Combined gas and electrical fittings should in no case be used. 


Where Salted Produce is stored, or where injury from brine or other chemicals 
may break down the insulation, a system of lead-covered conductors, run entirely 
free from joints except at distribution board terminals, should be used, supported 
in well-painted or varnished wood casings of substantial section, flashed with metal 
for two feet above, through, and one foot below all floors ; or iron conduits may be 
used. Bare return concentric conductors may not be used, unless the outer con- 
ductor is specially protected against corrosion and injury. 


In Warehouses generully it is specially desirable that all lamps be fixed in clear 
positions where goods may not be piled against the lamp bulbs, or the lamps should 
be guarded. All cut-outs should preferably be grouped, and not placed over com- 
bustible goods. Neither switches nor cut-outs should be fixed in stillages or racks 
where goods may be placed against them. Cut-outs should not be under the same 
cover as switches, so that it may not be necessary to uncover the cut-outs to operate 
a switch. Casing: in positions liable to injury should be suitably guarded or be of 
extra strong section. All dynamos and motors not in separate compartments should 
be of self-enclosed type, and resistances should be fixed where, if red hot or with 
resistance wire melting, they could not cause damage. Arc lampa should be of 
approved type. In all cases it should be readily practicable, in case of fire, to 
contro] the whole current so that uninterrupted electrical arcing may not feed a fire. 


In Corn, Textile and Oil Mills it is of importance to avoid the use of china cut- 
outs fixed singly in odd positions throughout the installation. The fire losses 
which have already occurred indicate the great desirability of grouping the cut-outs 
upon proper slate boards in as few positions as is practicable. The + fuses should 
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in all cases be under separate and distinct covers from the — fuses to avoid the 
serious risk of “ flashing” from accidental short circuits when replacing a melted 
fuse. All lights in one large room should not be dependent upon a single branch 
cut-out, so as to avoid any wholesale extinction of light leading to the use of 
matches or other emergency lights. Arc lamps (if allowed) should be of one of the 
“ approved ” types. Resistances should be fixed in the dynamo room or engine 
room on a fire-proof staircase, and should not be placed where considerable fluff 
or dust would accumulate on them unless completely enclosed in a fireproof metal 
case. Twin pendant wires should be substantially covered to resist rough usage 
in “brushing down," and should only be used where unavoidable. They should 
be strongly aupported directly from a ceiling rose or its equivalent, and should 
not be hung from nails or other uninsulated supports. Portable wires should be 
periodically examined, and promptly renewed when damaged by abrasion or the like. 
Casings or weak conduits rising vertically through floors should have strong 
mechanical protection against damage from kicks or the like. Dynamos an 
motors should conform to the rules of the Fire Offices’ Committee. 

In Theatres and Music Hulls electric generating plant and storage plant should 
be fixed in a fireproof compartment, preferably outside the building. Stage switch- 
boards should not only themselves be of slate and iron or the like incombustible 
materials, but should be specially arranged with a view to preventing the spread 
of a small fire originating at a switch-board. It is preferable that the space behind 
the switchboard should be closed in at the top to delay the spread of fire upwards, 
and any unavoidable wood casing in the vicinity of the board should be thoroughly 
painted with fireproof paint or be coated with sheet metal. All unenclosed con- 
ductors at the back of the switch-board should be well spaced apart + from –, 
preferably by bringing all — conductors to a separate panel at the top of the switch- 
board only, and all + conductors to the lower panel. In every case there should 
be complete control of the main current on both poles, so that current can, when- 
ever required, be completely cut off the stage switch-board and its connections. No 
portion of a service line carrying current out of control of the users should be upon 
or under the stage unless in a fireproof compartment. It often (but improperly) 
occurs that gas pipes pass upwards behind the stage switch-board, in which case the 
whole of the electrical conductors should be completely separated from the gas 
pipes, and preferably the gas pipes should be covered with a sheet of stout asbestos 
millboard, in front of which all the conductors are kept. Upon the stage, whether 
upon the switchboard or elsewhere, all fusible cut-outs should be within fireproof ` 
covers, so that no flying fused metal can impinge upon scenery or the like. It 
should not be necessary to uncover any cut-out in order to operate a switch. It is 
preferable that no resistance coils of any description should be fixed on the stage. 
These resistances should be fixed in a special compartment off the stage and against 
brick or stonework, with a fire-proof cover to the whole; if boxed in with wood 
then the woodwork should be thoroughly lined with asbestos millboard. This 
resistance box or compartment should not only contain the “dimmers” (if in non- 
liquid form) and the resistances for the permanent stage arcs (“electric limes”), but 
should also contain additional resistances permanently fixed. The latter should be 
included in circuits run from the stage switch-board to a special set of stage or wall 
contact boxes to which extra arc lamps could be connected for pantomimes or for 
shows using such extra arc lamps or other apparatus requiring the use of resistances. 
In music halls the resistance compartment should have space for receiving further 
temporary resistances for special purposes. If the permanent resistances for 
“electric limes " be on the stage, then they should be against а fire-proof wall in a 
position where scenery or curtain material cannot rest against them, and they should 
have special incombustible covers. The floor and wall contacts named above should 
be in addition to the usual contacts for incandescent lamp battens, &c. Contact 
terminals should be slate or earthenware mounted and in iron boxes, enamelled 
inside, or lined insulation, and covers should in all cases be fitted so that when out 
of use the bare terminals are entirely protected from accidental short circuiting. 
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Sheet iron boxes are preferable as containers of stage arc lamps, and the arrange- 
ment should be such that sparks or broken carbons cannot fall out either at 
front or back, and that the front be completely closed by iron and glass when 
in use. Ordinary suspended arcs with single glass globes are unsuitable {ог 
use on the stage. Incandescent lamps upon the stage should have wire guards 
to prevent scenery resting against them, and to prevent breakage of the lamps, 
especially in the battens. Lamps inside paper lanterns, or other combustible 
ornamentation, should each have a wire guard to keep the paper from touching the 
lamp bulb. Battens, or scenes having lamps mounted upon them, should not be 
moved until the current is switched “off.” Multiple connections of insulated con. 
ductors, as between multi-point switches on the switch-board and the resistances, 
should not be used the connection from the switch-board preferably being 
mechanical only, up to multi-point switches fixed near the “dimmers ” or other 
resistances. It is preferable that no cut-outs should occur on the stage except on 
the properly covered cut-out panels on the switch-board or in the iron boxes of the 
floor or wall contacts, the general rule being specially observed where over 130 volta 
are used. Conductors leading to floor, Ee, contacts should he of ample carrying 
capacity, the current density preferably not exceeding 500 amperes per square inch 
of sectional area at normal load, and every contact box should be permanently and 
legibly marked to show the maximum current in amperes it is designed shall be 
furnished. All apparatus, including the electrical properties of travelling artistes, 
which are to be connected to these floor, &c., contacts should be clearly marked, to 
show the current in amperes which they use, and the voltage at which the current 
so used is to be supplied. All twin wires upon the stage should have additional 
heavy braidings, and those for attachment to floor contacts should also be armoured 
to protect against abrasion and other injury to the insulation. In respect to the 
lamps hung from the ceiling of the auditorium, the disconnecting aud reconpling 
arrangements (used in connection with the lowering of the fittings to replace lamps, 
&c.) should be of a substantial and permanently sound type, and the length of con- 
ductors lowered with the fitting should have extra strong tapings or the like to 
resist abrasion of the insulation. When replaced for working the concealed 
conductors above the ceiling should be spaced apart + from —. 


Drying Stoves or other compartments wherein a temperature exceeding 100°F. 
oceurs should be specially wired free from joints on a true distribution system from 
a board external to the heated compartment. The conductors used should either 
be completely enclosed in metal conduits throughout, or be “armoured,” with the 
metallic armouring soldered to the lampholders and continuous throughout, the 
object being to provide а completely air-tight metallic covering over the whole 
length of combustible insulation within the heated compartment. Bitumen or the 
like is unsuitable for uae as an insulating material in these situations. No twin 
flexibles should be used in drying stoves. The wiring about the ovens and the 
firing holes ої bakehouses, boiler houses, and kilns should be on the above special 
lines if the temperature materially exceeds 100° Fahr. 


In Electricity Supply Works (in addition to fireproof construction of the 
buildings and the switchboards) it should be locally possible to entirely disconnect 
all current at the main switchboard iu the event of a fire starting at the board. 
Current from generators within the station can, of course, be disconnected by stop. 
ping the generators ; current from accumulators or from distant stations should 
first be brought to switches at a separate simple sub-board and thence to the main 

board. In respect to the connections at all switch-boards, the arrangements should 
be simplified as far as possible by the avoidance of multi-contact switches with their 
numerous connecting conductors, the necessary regulation being provided by having 
at the main switch-board a wheel ог handle operating mechanically (by rod and 
bevel gear or the like) to specially placed sliding contacts at a distance from the 
main-board ; for instance, for shunt resistances to sliding contacts on the resistance 
frame itself, and for accumulator regulating cells to sliding contacts fixed nearer the 
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cells, and so avoiding long lengths of multiple conductors. In respect to each and 
every connecting conductor within the station, including the supply mains leaving 
the station, the broad principle of spacing opposite poles beyond arcing distance 
apart, and supporting them, not in wood casing or troughing, but in such manner 
that if on fire the fire could not be increased by arcing across the charred supports 
or through charred insulation, should be adopted throughout. The following 
methods answer this description: Spaced conductors bound to china insulators 
strung on enamelled iron rods; or conductors run in separate earthenware channels 
or spaced metal conduits; or spaced conductors of bare copper, enamelled and 
having at intervals teak supports (with the holes in the teak bushed with mushroom 
headed china tubes) ; or spaced conductors of copper rod or bar, enamelled or tape 
lapped, and bent from point to point on the slate or marble board. Each separate 
pole should have Из own panel and the nearest conducting parts of materially 
differing polarity on the several panels should be spaced beyond arcing distance. 
Small connections, as for voltmeters, should have special cut-out protection. In 
respect to the earthing connection of the middle wire, it should, if not protected 
by a cut-out, have a sufficient sectional area to carry without serious over- 
heating а large current flow for а mains fault. Floor trenches containing 
conductors should have incombustible covers. The worst arrangement ој the 
ter- couneclions. consists in having а пш of heavily insulated conductors, 
with “plenty of spare. length,” all in qeneral contact. in respect to being “bunched,” 
so that a slight fire immediately results in a fierce arcing being set up amongst these coi 
ductors through the charred insulation. It is preferable that each materially differing 
polarity should be indicated by differing.tints or shades, painted on to the connec- 
tions at the back of the switch-board. Only the necessary connections should 
occupy the space at the back of the switch-board. No resistance coils, transformers, 
or the like apparatus should be placed there. Such apparatus should be separately 
fixed in a secure position where their overheating could not injuriously affect their 
surroundings, and they should preferably be fixed in plain sight of the station 
attendant, so that they could be promptly disconnected in the event of derange 
ment occurring. The concealed space at the back of the switchboard must not be 
used as а store. Accumulators should be so arranged, and should be fixed in such 
а situation that the use of fire hose within the accumulator room could not result 
in acid falling on to engines or dynamos or the like. Unless the ventilation is 
entirely reliable, switches and cut-outs should not be fixed within accumulator 
rooms. Printed instructions, of the plainest type, should always be available for 
the attendants as to the use of the devices they have to operate upon the switch- 
boards. Waterproof covers are specially desirable where a non fireproof roof 
extends over the machines. In connection with the lighting of the station, it в 
preferable that at least a portion of it should be of “emergency " type that is to 
say, arranged so that it will still be available in the event of serious accident to, or 
extended stoppage of, the main plant, without recourse to hastily-arranged and 
hazardous temporary lights. If сав is used for “emergency ” lighting, then по 
metal gas pipe shouid be at the back of any switchboard, nor within 1210. of any 
conductor, and no soft metal gas piping should be used within the station. Station 
buildings having a temporary end (awaiting future extension of the building) should 
have such temporary ends eonstructed of corrugated iron or other incombustible 
materials, and not of timber or weather-proof canvas. 

Car Sheds,—In the construction of car sheds special attention should be paid to 
not only isolating by fire-resisting partitions the oil stores, woodworking, painting, 
and repair sections so that a fire therein could not extend to the main risk, but 
also to the dividing-up of large sheds in such а manner that no single fire could at 
once involve the whole stock of cars. It is important to extend these fire-resisting 
or delaying portions to the floor pits where these communicate through an open 
shallow basement and also to any wood-lined roofing. Wood flooring between the 
rows of cars should be avoided. Provisions should be made for non-hazardous 
artificial heating for keeping the stored cars in condition in winter. Fires in open 
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braziers in the floor pits under the cars should not be used. In respect to the 
levels, advantage should be taken of any incline to assist the emptying of the 
shed in the event of any fire occurring. Car sheds should have both power and 
lighting circuits under control by readily accessible main-switches, and the trolley 
wires within the shed should be protected against lightning entering by them, 
Trolleys should be removed from contact with the overhead conductor when cars 
are at rest in the shed. Portable twin flexibles in floor pits should not have more 
than 250 volts between + and —. | 
Engineering Works.—' The bare conductors supplying travelling cranes should 
preferably be slung below the level of the crane, especially if the shop has Belfast 
or wood-lined roofing, and + and — are better run one on each side of the bay. If 
run together on one side of the bay, then they should not be arranged та 
vertical plane one over the other, as sparking «ntracts between the two are then 
more likely to occur. Crane motors should be of enclosed type, especially if 
near the roof; or, if over wood boxes and stiaw packing, as on loading stages. 
Starting switches upon the crane shon'd have sheet-metal shields over to prevent 
any arcing from endangering the roof. if the roof is wholly or partly constructed 
of timber. Trolley wires brought wi hin the buildings for traction purposes 
should be hung from proper insulators and should preferably bave inverted wood 
troughing over. The electric locomotive or other carriage should not have its trolley 
vole left in contact with the trolley wire during the time it is out of use. АП 
collector conductors and trolley wires should have the current therein under com- 
plete control at readily accessible wall switches in addition to being protected by 
proper fuses or circuit breakers, and also by lightning arresters where the bare 
conductors extend to the open. In timber-built shops, resistances should all be of 
specially good type as to fireproof construction and limit of maximum heating, and 
should be supported on iron brackets at least 12in. away from the face of the 
woodwork, and not within 3ft. of any roofing or horizontal woodwork above. All 
the woodwork in the neighbourhood should be protected with asbestos millboard 
or the like. Where arc lamps are slung in a Belfast roof, the roofing in the 
Immediate neighbourhood of the arcs should be painted with asbestos paint. Arc 
lamps in woodworking departments or in the pattern stores should be of 
“approved type." In pattern stores switch lampholders should not be 
used. The connections for portable lamps in these stores should be such that, 
when the lamp is out of use, the twin wire is disconnected on both poles from the 
"live" wiring. These portable twin wires should be insulated with at least double 
pure rubber covering, be specially strongly braided to resist rough usage, and 
frequently examined for defects. In woodworking departments cut-outs should be 
grouped and enclosed in strong boxes, and kept free from accumulations of dirt. 
It should not be necessary to open the cover of а cut out to operate a switch. 
Switches should have strong protecting wood guards where liable to injury. 
otors and resistances should be thoroughly enciosed and kept clean and free 
from wood debris. Arc lamps should be of approved type, with resistances not 
within the lamp case. Tell-tale “ earth ” lamps st the main switch board are 
Strongly recommended. 
Printing and Bookbinding Works.—The power in these risks being advan- 
tageously greatly subdivided, separate compartments for Ше motors are not 
usually practicable, so that enclosed or thoroughly protected types of motors are 
necessary, Neither these motors nor {һе resistances (especially the speed 
regulators) should be situated underneath the machines where waste paper is 
"own, Electrical heaters for glue and pasto kettles should have wire guards 
-ound them, to keep papers or books out of contact with them, in addition to the 
faltet metal protection for the surface of the table. These heaters should stand on 
det, во as to be at least gin. above the table. The connecting conductors for these 
eaters should be specially protected against injury where rising through the table, 
Preferably by а short length of strong piping let into the table, and standing up at 
east lin. It is preferable that cut-outs be grouped upon proper slate distribution 
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boards ; but if odd china cut-outs be used, then they should not be placed where 
the covers are liable to be broken (as so often occurs in these risks). 


Floorcloth Factories.—Special attention is required to the wiring of the drying 
stoves in these risks, as a temperature of 180° Fahr. and over is reached. The 
portable lamps should be connected to wall sockets fixed outside the stove, so that 
the whole of the portable twin wire must be removed from the stoves before the 
doors can be closed. Lead-covered wires are unsuitable for use, as the lead is 
attacked by the materials used, and the wiring is best run entirely enclosed in 
conduits having at least the strength of wrought-iron gas pipiny. Lamp fittings 
should have well glasses in locked frames so that unauthorised persons may not 
have access to the lamps, which should on no account be changed whilst the 
current is “Оп.” No switch, or fuse, or connector should be within the drying 
stove, In these factories generally, ordinary wiring details of a substantial an 
strong character are all that are necessary, but the cut-outs should be specially well 
covered and the twin wires maintained in good order and kept clear of gas pipes 
and other bare metal supports. Special guarding (say good sheet-iron covering) 
of the rising casings about the floor level against oil, dirt, and damage is desirable. 

Soap Worts. The work should be of a substantial character to resist the steam 
and dirt. Over the boilers either а damp-proof conduit system or open wiring 
wellspaced on insulators should be used. In the cask cleaning rooms the steam 
is impregnated with stearic acid, which rapidly breaks down insulation and causes 
dangerous fires to start on twin wires. Stoutly insulated aerial wires run separately 
spaced into damp-tight lamp fittings should be used. Switches and cut-outs should 
be placed in selected positions where least liable to corrosion and mechanical 
injury. 

Breweries and Distilleries.—Conductors are specially liable to deterioration 
about the level of wet floors, and through and immediately above these floors 
special damp-tight strong tubes should be run to enclose and protect the conduc- 
tors In wet places generally, open wiring, run on china insulators, is to be 
recommended, preferably without joints except at the terminals of distribution 
boards. Any woodwork used should be thoroughly painted or varnished before 
fixing. In refrigerating rooms the wiring should be of the special character 
described under '*Cold Stores.” Tell-tale “earth” lamps at the switchboard аге 
strongly to be recommended to give early warning of deterioration and leakages. 

Drapery Warehouses and Shops.—There is a special risk of fire originating from 
lamp bulbs being arranged by window dressers in coatact with flimsy goods. In 
crowded show windows the lamps should be guarded or be arranged externally. 
Cut-outs and switches should not be arranged 1п racks or shelves where goods can 
be stored against them. These fittings, by knocks, become damaged, and heat, and 
so endanger the goods. If the only practicable position for these switches, &c., is 
in racks or shelves, they should be boxed off (if necessary, with an inclined shelf in 
front), so that goods cannot be stored against them. It is specially important to 
maintain the covers of cut-outs in good order, especially where situated over paper 
boxes or light goods. The construction of the arc resistances and their position 
are specially important, as, being somewhat unsightly, users are apt to hang goods 
in front of therc, and the long hours of use leads to serious overheating. They 
should be thoroughly well isolated, and should not be fixed against woodwork. 
They should be specially inspected, and seen to be so arranged that, ¿f red hot, they 
will not endanger their surroundings. 

Electric Lifts. Lift motors and starting gear being often hidden out of sight 
in a loft or compartment in the roof, the surroundings should be made as fireproof 
as possible by incombustible linings to the compartment, and especially by covering 
the oily wood floor with sheet metal, where it is not practicable to build a special 
fireproof compartment. Oily waste should not be left in a roof compartment. 

Temporary Installations.—Portable incandescent lamps should have simple 
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wire guards to prevent the heated lamp bulb from being left resting upon com- 
bustible materials, especially on rubbish in new buildings. Flexible connections 
should be kept in reasonably good order, and repaired or renewed as damaged. 
The whole of the temporary wiring should be completely disconnected on both 
poles during the night, or at other times when not in use and when there is no 
attendance. The principal detail of the wiring, in addition to the use of ordinary 
good insulating coverings, is to run + well spaced apart from —, and for both to be 
so run that neither gas pipes nor other metal work is used as a direct support. 
Wires may be slung from structural iron work, as roof ties, &c., by cords. Long 
twin wires should not be used in place of two separate and stoutly insulated 
conductors. At least ordinary cut-out protection should be provided, and the cut- 
outs, switches, and other fittings should conform to the ordinary requirements as 
to fireproof mounting, &c. Joints and tappings should be made sound and firm, 
and should at least have a simple tape wrapping to exclude dirt and prevent 
accidental contact. Joints should not occur opposite each other in a pair of wires, 
but should be well spaced apart. Disused tapping places should be re-insulated to 
prevent accidental contacts. Where large interests аге at stake the installation 
details, especially as to the number of lamps on particular branches, the fuse 
protection, and the disconnection of the whole during the absence of the workmen, 
&c., should be specially entrusted to one person who can be held responsible, 
preferably the electrical foreman. 


Increase of Declared Pressure of Electric Supply.—Installations originally 
fitted to use current at 100 to 130 volts, when about to be changed over to a 200 
to 260-уо№ supply, should in each case receive a detailed overhaul as to the 
following points of importance :—Switches, especially main switches, should have 
a suitable length of break to prevent permanent arcing at the higher pressures, 
the length of gap being increased proportionately to the current carried. Double- 
pole switches with flimsy fibre separators between + and — parts are unsuitable for 
use with 200 volts. Two switches with + and – on separate bases are preferable. 
Cutouts with less than 11їп. break are unsuitable, and the larger cut-outs 
should have longer distances between the nearest metal parts up to 6 in. fora 
50 ampere cut-out. Double-pole cut-outs (with + and — fuses in the same compart- 
ment) should be exchanged for cut-outs with each pole in a separate compartment. 
No cut-outs should remain in ceiling roses or switches, but care should be taken 
that adequate cut-out protection instead of these is provided elsewhere. Poorly 
insulated flexible wires, cotton covered and sirgle-lapped pure rubber, should be 
exchanged for flexibles with high-class insulation, at least equal to best double- 
lapped pure rubber insulation with stout braiding. Joints may require overhaul 
as to quality of insulation, and the spacing of conductors, + apart from — is of 
greater importance, especially at crossing points in casings. Only a few of the 
best makes of switch lampholders (if any) are suitable for use with 200 volts, and 
poor ones should be renewed. 


Electrical Organs.— Where these receive current from a few dry cells of high 
internal resistance, and so not capable of producing a current having a dangerous 
heating capacity, they do not present any material fire risk, but where the current 
18 supplied from lighting mains or from large accumulator cells, then precautions, 
аз to cut-out protection and insulation of conductors, should be taken as for a 
lighting installation. At least the return conductors should have cut-outs inserted, 
and should be of ordinary good vulcanised І.К. insulated class, not less gauge 
than No. 18 S.W.G., and all the conductors should be well spaced clear of any 
gas pipes. Such precautions are the more necessary because of the amount of 
ignitable dry woodwork within the organ chamber and its concealed position. 
When the bellows are motor driven, then the motor and resistance, together with 
the automatic switch, should be so constructed and placed that their overheating 
or sparking may not cause serious damage, particularly because they are seldom so 
placed as to be under observation whilst in use. 
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Cold Stores.—Installations in cold stores have to be of a special character 
because of the deteriorating influence of the clammy dampness associated with low 
temperature, resulting in rapid breakdown of ordinary insulating materials, and 
because of the rough usage of fittings in the passages, especially by the porters 
when carrying the carcases for the filling or discharging of the chambers. The 
wiring should be specially carried out free from joints on a true distribution 
system. The conductors should either be run in moisture-tight wrought-iron 
piping with the damp-proof lamp fittings screwed directly to the pipes, or 
armoured or lead-sheathed conductors should be used throughout. Lead sheathing 
may itself deteriorate by electrolysis unless compounded or varnished. Tell-tale 
“earth ” lamps should always be fitted at the switchboard unless current is 
obtained from street mains. АП fittings should be strongly guarded, especially 
switches in the passages, by strong woodwork, against knocks from frozen carcases. 
Conductors throuch insulating walls should be in tubing or metal covered casing, 
and should especially not be threaded loose through charcoal. These precautions 
are especially necessary where the refrigerating system adopted results in excessive 
dampness in the chambers апа passages. 

SPECIAL Risks. (Rules of the Fire Oftices’ Committee.) 

Electrical Power Installations,—It should be specially noted that in corn, oil, 
and textile mills, woodworking risks, fibre stores, and certain other special risks, 
the following installation details are a requirement of the Fire Offices’ Committee, 
and as such should be strictly followed as being minimum requirements to avoid 
extra rating. Motors when not in an engine room or in а separate compartment 
expressly set apart for their use and built of or lined with incombustible material 
must be completely enclosed in an efficient metal case forming part of the designed 
construction thereof. Resistances must be similarly situated or enclosed and con- 
structed entirely of incombustible materials. They must not be fixed within біп. of 
any combustible material. (Norr.—lIuspection holes fitted with plate glass аге 
allowed. Motors and resistances must be suitably designed to withstand without 
serious over-heating the effect of the absence of ventilation incidental to the use of 
a metal case. Ventilation, if any, must be on!y by direct communication with the 
outer air, or by openings in the vertical portion of the metal case protected by two 
thicknesses of wire gauze, set at least one-fourth of an inch apart, permanently 
attached tothecase.) Тһе motor pulley (ог other mechanical device for transmitting 
power from the motor) must be external to the metal case enciosing the motor 
Only the shaft and the connecting conductors may be carried through into the 
metal case or through the wall of the compartment. No belts, ropes, or other 
corresponding gear may be so carried. (NorE.—Holes in the case to admit 
connecting conductors must have proper insulating bushings to prevent short 
circuiting.) Dynamos must be treated as motors. Each motor aud each dynamo 
must have a “switch” and a “cut-out” upon each of its connecting conductors. 
Switches, cut outs and all other regulating and controlling devices must be made 
of incombustible materials only. Fusible cut-outs, not on main or distribution 
boards, must have efficient incombustible covers. АП switches when not “оп” 
must automatically turn full * off,” and must work from “оп” to “off” with a 
sharp break. The * break in a switch or other disconnecting device must be of 
such a length that an arc cannot be sustained. Connecting conductors must have 
their sectional areas so proportioned that, if of copper, the maximum working 
current must not exceed the ratio of 1,000 amperes per square inch of such 
sectional area for currents not exceeding 100 amperes. Motors must not be 
supplied with current from dynamos or conductors having an earth return 
Waste oil from motor bearings and from dynamo bearings must be collected in 
suitable metal receptacles. Deep metal cans must be provided for oily waste for 
removal daily. 

Specification of approved Electric Are Lamps for Special Risks.—(a) Are lamps 
having two globes each completely and independently surrounding the are and 
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dependent for proper action upon the maintenance intact of at least one of these 
globes ; and (^) are lamps of inverted type haviug unbreakable and irremovable 
reflectors bencath them, the аге being at all times set below the level of the upper 
edge of the re'lector, and the reflector (1? projecting at least 21in. beyond the аге 
on every side horizontally ; or, (2) if not projecting at least 21in. as above, рго- 
jecting at least 12in. beyond the arc on every side horizontally, and having the are 
completely surrounded on all sides either by a glass globe or by a glass dome 
exterdiug from the face or edge of the reflector upwards. 

Earth Leakage Detector. — Tell tale “earth” lamps.—On every extensive 
private installation it is recommended that at the main switch board two of the 
ordinary 16 c.p. lamps used on the iustallation should be joined in series across 
the + and — mains, with the middle point between the two lamps joined through 
a switch to “earth.” Ordinarily the two lamps will glow merely red, but on 
turning on the earth switch, if any material earth leakage exists, the Jamp on the 
side opposite to that on which the leakage occurs will glow more briyhtly than the 
other, and any non-technical person сап perceive by the comparative brightness of 
the filaments whether the insulation is reasonably sound. Tests should be made 
at least once daily, and faults promptly localised and removed. This arrangement is 
commoniy found to be of considerable practical valueand 15 quite inexpensive to adopt. 


600-rolt Supplies to Motors.—As it is becoming common to supply current for 
motors from the ** outers” of 3-wire systems of street mains, or from special 500- 
volt direct-current mains where alternating current is supplied for lighting, some 
additional precautions are desirable on account of the high pressure of the supply. 
The conductors should bz of at least 1,000 megohms class in respect to quality or 
insulation, and should be concentric and armoured or enclosed in metal conduits 
having a strength at least equal to wrought-iron gas piping, the armouring of 
conduit being fully *earthed." Where not so enclosed or protected they should 
be spaced + at least біп. apart from —, and should not be run within 12in. 
of any gas pipe, and should be rigidly separated from any structural metal work. 
Because of the difficulty of effectively breaking the circuit with these voltages the 
cut-outs and switches should be specially designed for use with the highest voltage 
used, those with magnetic blow-outs being preferred. Differing polarities should 
be widely spaced. 

Trolley Wires.—In cases where trolley wires, or other high-tension and bare 
electrical lines, are supported upon, or from the building, the bracket or span wire 
attachment should not be made within, at least, 12in. of any gas pipe or 
other earthed or grounded metal work about the building, and the rosette or other 
attachment should itself be thoroughly insulated, preferably at two separate points, 
from the wire or line actually carrying the high-pressure current. Current from 
trolley wires or from dynamos or accumulators feeding trolley wires should not 
be directly used for any purpose in any building except the generating stations, 
car sheds, \с., of electrical undertakers owning the trolley wires. 


Telephones, Call Bells, Telegraph Instruments, Fire Alarms, &c.—In towns 
where there are overhead trolley wires (in connection with electric tramways) 
numerous telephone and telegraph wires are frequently also fixed overhead. 
Accidental contact between the two sets of wires is possible, in which event the 
high-pressure trolley current would be introduced to the telephone, &c., lines, with 
the result that the electric instruments connected with the latter would be burnt 
up, and probably a serious fire would follow in the building containing them. 
Accidents of the kind have often occurred, and to prevent the recognised danger, 
from contact, guard wires and similar devices are commonly used. These pre- 
cautions, however, аге not always found to be effective, and the further protective 
messures indicated in the following notes are necessary to ensure reasonable 
security. The inside wiring and the instruments used in these systems require 
pecial protection if they are connected by outside lines which may come into 


ао 


Contact with trolley wires, or other bare conductors conveying high pressure 
currents. The minimum protection should be: (1) The insertion in the telephone 
or other wire (at or near its point of entry and before it reaches the instrument) 
of а fusible cut-out, which will act so as to completely disconnect the line if a 
current exceeding, say, 1 ampere, passes. This cut-out should, of course, be of 
the usual fire-proof construction, and should have a suitable length of break for 
use with the high-pressure current of the trolley wire. (2) The earthing ог 
grounding of the earth wire upon а water pipe, or some “earth” other than a gas 
pipe, and by keeping the wires at all points well clear of gas pipes, so as to avoid 
the possible melting of such pipes, and the lighting of the issuing gas, by the 
straying trolley current. Where larger interests are at stake, and it is desired 
to use every practicable precaution to prevent fire risk, then the following precau- 
tions are recommended ` (v) If the telephone has an “earth” return circuit, the 
earth wire from the telephone must be carried to a water-pipe or other “earth ” 
(other than a gas pipe) outside the building. That is to say, the telephone circuit, 
where inside the building, must be metallic throughout, and must test free of 
* earths " inside the building. (^) All the inside wiring from the point of entry 
to the building, up to the telephone instrument, and from the instrument to the 
outside of the building again, must conform to the ordinary rules as though 16 were 
to be used for lighting ; that is to say, the conductors must be substantially covered 
with vulcanized rubber or equivalent insulating material, must be run spaced well 
apart from gas pipes every where, and, except thev be enclosed in “earthed ” metal 
conduit piping, must also be run spaced apart from water pipes or other earthed 
metal work. "The conductors must not be fastened or supported by metal staples, 
but by saddles, cleats, insulators, casing, or their equivalent, as required for 
lighting wires, and must not be run in or upon casings containing lighting or 
power wires. (е) Each conductor must be separately protected by a fusible cut-oat 
of entirely fireproof construction and with a fireproof cover, the arrangement of 
the cut-out—as to length of gap and prevention of permanent arcing—being such 
as would be suitable for use in protecting a similar small branch conductor 
jointed directly on to the trolley wire. These cut-outs should be placed either 
outside the building, or, if inside, as near the points of entry of the leading-in 
wires as is practicable, and in a position where the action or destruction of the 
cut-out is nct likely to cause serious danger. (d) The lightning arresters and the 
test boards, with respect to mounting and position, should be thoroughly fire-proof, 
and made of incombustible materials only, such as metal, slate, or marble. They 
should not, in any case, be fixed against timber partitions. (e) The telephone 
instruments themselves should preferably be metal-cased, and with the switch- 
boards, should be so arranged that if on fire they could not ignite their surroundings. 
(7) Outside limes attached to the buillings should be strongly supported on 
insulators, at least 216. clear of gutters and down spouts, or other metal-work 
by which dangerous currents might be led into the buiiding, and outside hnes 
passing a building should be, at least, 6ft. clear of any part of the building. 
Generally, it seems desirable to recognise that the circumstances mentioned (гє, 
the existence in a town of trolley wires and overhead telephone, or other wires in 
the same streets), render a telephone exchange or a central telegraph or like office 
whereto numerous lines converge, a serious additional danger to the building contain- 
ing it, the degree of danger depending upon how far the owners have recognised and 
prepared against the effects of straying trolley currents on the lines indicated above. 
To a lesser extent, depending upon the situation and surroundings of the instrument 
and the details of the wiring, every unprotected telephone, or other electric instru- 
ment should also be recognised as adding to the fire hazard where the burning up of 
the instrument might lead to a fire. The like protection of telephones is necessary 
where there are overhead lines (other than trolley wires) which convey high 
pressure currents, if any crosses between the two are possible. Building owners 
are recommended to remove entirely from а building any disused or disowned 
overhead lines. 
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In 1900 the Northern Assurance Company issued an entirely new set of rules, 
and no alteration has since been made in these as they appeared in the 1903 edition 
of this HANDBOOK, pp. 293-294. | 

The London and Lancashire Office has issued a set of Electrical Installation 
Rules for pressures up to 250 volts for lighting and 500 volts for power. These rules, 
which have been prepared by Mr. Thos. L. Miller, of Liverpool, differ somewhat 
from the above sets of rules, and from the rules with regard to the fire risks 
which regulate the policies of the British Fire Offices other than those before- 
mentioned. 

In addition, а number of the leading Fire Offices have adopted the set of rules 
which is given in full on pp. 294 to 297 of our 1903 issue. 

Other offices, including the Guardian, Western, Royal Exchange, Westminster. 
Union, Caledonian, and Fine Art and General, have adopted the new Rules of the 
Institution of Electrical Engineers. The last-named company also accept risks 
under Phoenix Rules. 

А. new set of rules has recently been issued by the Yorkshire Insurance Com- 
pany, prepared by Mr. Bertram Chatterton. 


During 1902 the new rules and regulations of the Norwich Union Fire Office 
were published. The old rules have been considerably amplified, and the 
original conditions modified or extended to bring the rules into line with latest 
practice and with the most recent advances in electric lighting and power work. 
The new rules are sufficiently distinct from other sets of rules to be given below 
practically in extenso so far as they vary from the group of rules regulating fire 
risks adopted by other leading offices. | 

Sources of Electricitj.—Dynamos and generators have to be fixed in a dry 
place not less than 12in. from unprotected woodwork or combustible material, 
measured horizontally, and 4ft. measured vertically. ' 

Main Switchboards.—The base to be constructed of marble, slate, or some 
other non-conducting incombustible material. To be fixed clear of woodwork 
and accessible for inspection from behind. Dynamo, lamp, accumulator and 
power circuits to have a switch and cutout in each conductor, the switches in 
each circuit to be arranged to operate simultaneously. A voltmeter and ammeter, 
and, when accumulators are used, an automatic cutout and regulating switches 
must be provided. When there is a difference of potential exceeding 110 volts, 
the slate base to be in two parts, the connections for one pole on one part, and the 
other pole on the other part, the slates being kept iin. apart. All connections to 
be soldered into lugs. Connections to be led in as direct a manner as possible. 
Loose lengths, forming a twisted mass, are not permitted. Provision to be made 
so that all current may be entirely disconnected in the event of a fire starting at 
the board. 

Accumulators and Primary Batteries. These must be placed in a well-ventilated 
and dry place, free from dust and insulated from earth. The conductors con- 
necting the batteries and switchboard to be served with acid-proof composition 
and carried on porcelain insulators. It is recommended that such conductors be 
formed of bare copper rods, supported and kept well apart by porcelain insulators. 
No opening or communication with the engine room or any other place in which 

a fire, gas, or naked light is used is permitted. No fuses or any apparatus by 
which a spark can or may be made are allowed in the accumulator house ; and the 
ом lighting of such house must be by means of incandescent electric lamps 
only. 

Transformers.—' These must be fixed in а dry place and be provided with an 

outer casing of cast iron. The primary circuits to have a cutout in each pole, 
separately fixed on china base, with outer cast-iron cover to each, fixed at the 
point of entrance into the building, the whole being preferably outside the 
building. Where fixed inside the building a fire and waterproof compartment to 
be provided. An automatic device must be provided to cut the transformer out 
of circuit in the event of a leakage occurring between the primary and secondary 
‘ircnit on the pressure reachiug 400 volts above that of the earth. 28 
E-D 
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Рае Supply Mains. (Buildings in which the Supply of Electrical Enerqy is 
taken from this source.)\—The mains entering the building must be enclosed in iron 
or other fireproof material up to a main fuse fixed in each pole. А switch and cut 
out toeach conductor must be fixed within 3ft. of the main fuses, and the switches 
constructed to operate simultaneously. The switches and cutouts, where ENK 
exceeds 220 volts, should be enclosed in a cast-iron box, with a switch-lever 
arranged to operate externally. Dry and accesible positions must be selected for 
these switches, which should be mouuted on fireproof bases, each with its own 
cover, and protected with a box (lined with asbestos) to guard against breakage. 
Pipes and other channels enclosing supply leads must have their ends permanently 
stopped toeffectually prevent fire, gas or water entering the building by way of same. 

Systems of Wiring.—Wood casing (if used) must consist of best white wood, 
free from knots, and Бахе a continuous central wood rib, in no case less than jin. 
thick across (I. e., between the grooves), and the grooves must be of ample size to 
take the wire or cable easily. All covers to be screwed, not nailed on. No groove 
to carry more than one wire. Joints in the wire to be avoiled, but when a branch 
has to be taken off the branch casing should lap over the main run and the 
branch wire brought up to same; the bottom of the branch casing will then keep 
the wires apart from the mains. In no case are wires to touch one another «hen 
leading off or crossing. 

Joiuts must on no account be made opposite to each other. In passing 
from floor to floor the casing and cover must be continuous. If more convenient. 
two iron tubes (the ends of which are well above and below the floor and ceiling 
levels respectively) may be used ; but in no case may the conductors pass through 
without additional protection. In the case of a fireproof floor, an iron tube must 
be used, in which the cables or wires fit tight, and the ends of the tube should be 

ked with asbestos and so made good that no fire could pass up or down same. 
А wood block, with two holes in same, must be inserted in ceiling for the attach- 
ment of roses and fittings, so that the wires are kept well apart right up to the 

rose terminals. The same applies to switches and wall plugs. 

| Twin Conductors encased in Lead Tubes (other than ('oncentric).—The greatest 
care must be taken in the use of this system, as it has the disadvantage of both 
wires being together in one tube of soft and easily meltable metal, offering but 
slight resistance to damage by nails, Ee, (Special permission must be obtained before 
this system is installed.) 

Conductors Encased in а Continuous System of Iron Tube in Connection with 
Iron Drawing in or Junction Doxes.—In the most perfect form of this system iron 
switch and fitting blocks are used, into which the tubes screw, thus providing а 
complete non-fusible metallic covering right from the entry of current into the 
building to the points of actual use. The tubing must in all cases be kept clear 
of gas-pipes. (This system is recommended.) To prevent fire spreading {гоша 
tube, the ends of same should in every case open into а fireproof box or chamber. 
d Concentric Conductors.—Should this system be used, the following conditions 

must be carried out :—The entire system must be concentric.. If the concentric be 
encased in lead, all joints must, after being well insulated, be covered with lead 
equal in thickness to the original lead covering, and to be left continuous 
throughout. All fittings, including cutouts and switches, to be on the ише! 
conductor. No break of circuit allowed on the outer conductor, and, if the outer 
conductor be uninsulated, it must be sufficiently earthed, which latter rule also 
applies to all fittings in connection with same. If any other system than the above 
is proposed to be used, notice must be given before installation is commenced. 

Distribution.—Conductora from the source of supply to the distributing fuse 
boards, and from the fuse boards to the sub-fuse boards, to be run without joint 
or tapping. Fuses to be in each fuse board, to guard every conductor up to the 
next fuse board. Branch circuits to lamp to be arranged not to carry more than 
5 amperes at 110 volts, or 24 amperes at 220 volts. Fuses to be grouped at 
distributing centres. 

Conductors.—Conductors io all cases to be of highest conductivity, not less 
than 100 per cent. of that of pure copper. If metals with a higher specific 
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resistance than pure copper be used, the sectional area of such metal must be 
proportionately increased. Conductors must be so proportioned to the amount of 
current to be carried by them, that in no case shall the. temperature of the 
conductors exceed 18°F. ог 10°C. above the surrounding air. At no point must 
they be exposed to a temperature exceeding 140°F. No conductor, single or 
stranded, to have a less sectional area than Ко. 18 S. W.G. АП conductors of 
larger area than Мо. 16 S. W. G. to be stranded. Conductors (except as below) to 
be protected throughout with durable coverings, affording: (a) adequate electrical 
insulation ; (5) adequate protection from injury; (с) permanent and complete 
exclusion of moisture. Such coverings must consist respectively of: (4) pure 
rubber next the copper, then vulcanised indiarubber, and rubber taped, and the 
whole vulcanised together, or materials of sufficient insulation resistance, and of 
sufficient thickness, not softening, so as to allow of its being displaced at a 
temperature below 160°F., nor easily inflammable; (е) an overall covering of 
braided cotton or flix, coated with a preservative against moisture; (f) for 
ee work, or fur drawing into tubes, an additional covering of tape should 
given. 

The insulation ‚resistance of the dielectric of all conductors, except the 
uninsulated outer conductor, of & concentric, must in no case be less than 
300 megohms per statute mile. The test to be made with a voltage of at least 
double that for which the conductors will be finally used, after the conductor has 
been immersed for twenty-four hours iu water, at à temperature of 60°F., and the 
electrical pressure has been applied for at least one minute. И the conductor is 
to be used for alternate-current work, the testing E. M.F. must be at least 500 volts. 
Concentric conductors should have at least double the insulation resistance between 
the two conductors than that specified for the insulation resistance of a single 
ordinary conductor. 

All flexible cords must be thickly insulated with the best indiarubber, the 
outer section of which should be vulcanised. This covering should be continuous 
(not simply lapped) ; the whole should then be covered with a cotton or silk outer. 
The use of flexible cord should be as little as possible, and confined to pendant 
and movable lamps. If required for connecting heaters or small motors, the 
cord must have an extra thick insulation and be further protected by asbestos and 
extra strong braiding. In all cases the greatest care snould be exercised in the 
use of flexible, and а local switch should be so fixed that the whole of the flexible 
is cut out of circuit when not in use. Lampholder switches do not affect the 
latter, and a local fixed switch will be required in addition. In all cases the ends 
of flexible nearest the supply should terminate in a fireproof box or chamber, and 
care should be taken to avoid the covering of the flexible being chafed at the 
point of its leaving same. The strands of the flexible when passing under screws 
should be soldered in a loop, so that a firm and secure fixing is obtained ; the hole 
in the loop being made of а size only just sufficient for the screw to fit sama. 
Except in the case of ceiling roses, all flexibles must be protected with a double 
pole cutout where they join the service wires. 

AU conductors must be efficiently encased, except where special written 
permission has been obtained to the contrary, in which case they must be 
supported by or upon porcelain insulators, and in no part allowed to approach 
each other within an air-gap of at least Зш. They must be so supported that 
there shall be no sag, and no possibility of their coming in contact with the wall 
or any other material other than their insulating supports. They must also 
be fixed at such height or position as to be well out of barm's way. Bunching of 
conductors should be avoided, and are only allowed where no material difference 
of potential can exist between the contiguous wires. As far as possible conductors 
and their tubes or casings should be fixed in accessible positions and in sight. 

Conductors passing through party or division walls must, be placed in 
separate tubes or channels of stoneware, or other incombustible material, set 
of cement. Care must be taken to prevent the possibility of fire or water passing 
through the apertures, aud of injurv to the insulation Һу the cement or other 
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substances used. Conductors liable to injury from vapour, water, vermin, or 
other causes, must be provided with additional suitable protection. "The possibility 
in water running along conductors, or between any conductor and any other 
conductor or conducting body whatever, must be effectually guarded against. 
Where conductors pass near other conductors and metallic or other bodies capable 
of conducting electricity, such as pipes, every precaution must be taken to prevent 
contact therewith. Metal staples, unless specially insulated, must not be used for 
fixing conductors. No gas or water pipes must form part of a circuit, and no 
direct earth connection can be permitted, except in concentric wiring or by special 
permission of the Society. 

In wiring electroliers and metal fittings, care must be taken that no connection 
be made between the metal work and the conductors, and such electroliers 
and metal fittings should have no direct connect'on with the earth except in 
concentrie work, or permission for such connection bas been obtained from 
the Society. Subject to special sanction, bare conductors may be used for the outer in a 
concentric system. 

Joints.—Joints in cables or wire should be avoided. Such joints as are 
absolutely necessary should be most carefully made, with a view to bei 
mechanically and electrically perfect, and have a conductivitv equal to that of 
the largest conductor joined, it being most essential that no heating should 
take place through the resistance of а had joint. In jointing, each wire or strand 
of wires should be carefully, cleaned with emery, so that a clear and bright 
surface be obtained. Good mechanical connections should then be made, and 
the joint then well-soldered ; resin, or a substance having no corrosive action on 
the conductors or their covering, being used as a flux. All sharp points, if any, 
should then be filed off. The joint should then be cleaned and the connection 
insulated with fine rubber strip, in combination with rubber solution, in such 
way that a water-tight covering be formed over the joint. It will be found an 
advantage to take off the outer tape from the rubber on each side of the joint, so 
that the rubber strip and solution come into direct contact with the rubber of the 
cable or wire, thus making a more perfect water-tight union of the rubber, The 
whole should then be protected with rubber-covered tape. All joints should be 
made in easily accessible positions, and where water is not likely to penetrate. 
Care should be taken to keep all joints as far from each other as possible. 

No screw or any other form of mechanical joint, other than а well-soldered 
one, will be allowed in any casing or tube, ог any out-of-sight position, nor behind 
switehboards, fuse-boards, switches, fuses, roses, or other fittings. The cables 
should be soldered into proper terminals, or brought to the front, so that all 
connections can be seen. There is a liability of such connections becoming loose 
and dangerous. In all cases where the ends of stranded conductors are held or 
clamped by the screw of a fitting, switch, cutout, ceiling rose, lampholder, &c., 
the said ends must be soldered together, so as to fit the hole of the terminal, or 
soldered in the form of a loop if held under a screw head. 

Fittings.—All fittings for incandescent lamps, except in the case of concentric 
_ wiring, must be insulated, as far as practicable, at their bases, and the conductors 
protected from injury by abrasion. No part об any mounting must be used to 
carry current. Gas fittings must in no case be used to carry electric lights 
without special sanction. АП lamps and their holders must be fitted so that 
they cannot come into contact with any combustible material, and particular care 
must be taken where shades are not used. The use of celluloid is strictly 
forbidden. The internal diameter of all fittings should be as large as possible, to 
allow of ease in wiring, and to prevent damage to the insulated covering of the 
conductor; this also applies to the opening of fitting end of lampholders. All 
fittings must be constructed so that the conductors are held without any strain 
upon the portion in direct connection with the terminals. 

Switches,—Switches must have incombustible mountings. They must have 
rubbing surfaces of ample size, must work from “on” to “off” with a sha 
break, and be incapable of producing & permanent arc. Switch handles and all 
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fittings intended to be handled must be properly insulated. All switch covers 
must be of an incombustible material, and no part of the cover must be able to 
come into contact with any part of the switch that carries current. 

Where no one is left on the premises at night, the main switch should Ъз 
turned off, and in this case an arrangement for actuating the switch should be 
fixed near the exit door. No switch can be allowed in the circuit of an earthed 
conductor. Two single-pole switches, coupied, must be placed in the circuit of all 
motors, radiators, heaters, &c.; also іа the fixed wiring of any circuit which has 
& flexible or movable lead carrying a current of more than than 5 amperes. 

All switch and distribution boards are to have incombustible bases, and all 
cables connecting to same are to be brought to the front, unless soldered into 
sweating terminals, no screw connections being allowed at back or out of sight. 
А. dry place, clear of woodwork, should always be selected for the erection of 
switch and distribution boards, а sheet of insulating material being placed 
between the wall and leads, unless the whole is contained in an iron case. All 
interior woodwork should be rendered fireproof. Care must be taken to keep 
wires of different polarity away from each other, and the base of all boards must 
be so split that only wires of the same polarity are on the same section. АП 
boards must have clear instructions attached for their use, and all circuits must 
be labelled to show what lights each control. 

Cutouts.—Cutouts must be placed iu positions where they are exposed to view 
and easily accessible, and not under floors or behind skirtings. Precautions must 
be taken to prevent their being tampered with or made inoperative. Cutouts 
must have incombustible mountings and be so constructed that the fuse metal 
cannot cause а short cireuit. Fireproof covers must be fitted. И а wood case 
with glass front be used, the inside of woodwork must be rendered fireproof with 
asbestos or other fire-resisting material. The cutout should be so constructed 
that it is impossible to insert a larger fuse than the correct size for the circuit to 
be protected. 

Care should be taken to select а position as central (relative to the circuits 
controlled) as possible for the cutout board—a good dry wall, clear of woodwork, 
in an easy, accessible position being preferred. As many of the circuits as 
possible should be brought to the board, the two poles should be kept well apart, 
the wires should run without joint direct from these boards to the point of use of 
light. The cutout for each circuit should be on its own incombustible base, to 
allow of the circuit being entirely disconnected from the system if necessary. АП 
flexible leads other than those attached to simple pendant fittings must be рго- 
vided with efficient cutouts at their fixed points of connection with the mains. 
Not more than six single-pendant lights are allowed to be protected with one pair 
of cutouts, and these lights should be run on the loop system to avoid joints. 
Flexible cutouts must have the distance between their terminals proportionate to 
the E. M. F., in no case less than lin. In concentric and similar systems cutouts 
only to be placed on the inner or insulated conductor. 

Cutouts must be placed in each case at the junction of a wire of smaller 
section than the main or sub-main, and the fusé-wire in such cutout be so pro- 
portioned as to make it impossible for the wire so controlled to be heated 18?F. 
above the surrounding &ir. Arc lamps must be hung independent of their con- 
ductors, and а porcelain insulator must be inserted between the lamp and its 
support, Where the system employed does not allow of fusible cutouts, effective 
automatic safety cutouts must be substituted. In the case of arc lights in serica, 
cutouts may be dispensed with provided the dimensions and insulation of the 
conductors be adequate, tbe regulating mechanism of the lamps efficient, and 
proper precautions taken in other respecta. 

Resistance and Choking Coils.—Resistance and choking coils must be made of 
incombustible materials and be securely fixed on incombustible mountings, and 
not placed within 12in. of any combustible material unless such material is suffi- 
ciently protected. Each resistance must be protected with a pierced cover. They 
must not be fixed to any combustible material, but may be attached to э brick or 
stone wall. The under side and sides of all frames must be so designed that 
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it is impossible for the coils or resistance wire to fall through if fused. "The 
sectional area of the resistance wire must be of such size that it is impossible 
for it to attain а temperature of over 100'C. without the safety fuse or its 
circuit blowing. No part of the framework must be in contact with the parts 
carrying current, and must show at least 1 megohm insulating resistance between 
same. АП resistances and choking coils must be fixed in such position, and 
во covered, that no material of a combustible nature can come in contact with same. 

Incandescent Lamps.—Incandescent lamps fitted in places containing inflam- 
mable stock, or exposed to dust or flyings, must be enclosed in a strong outer 
glass globe, and in the case of inflammable gas, the lamp and holder must both 
be enclosed in a gas-tight globe. No part of the holder that carries current 
must, by any means, come in contact with the outer shell. Holders on brackets 
and electroliers are best insulated by means of a vulcanite, fibre, or ebonite bushing. 

Are Гатрз.— Ате lamps must be properly guarded by lanterns, netted globes, 
or other means, so as to prevent the escape of hot carbon and sparks. Arc 
lamps in parallel with their choking or resistance coils must each be protected 
with а fusible cutout, arranged so that it will act before the coils become over- 
heated. Arcs must not be used in accumulator rooms, nor in any place where 
gas, dust or flyings are likely to exist. The framework and cover of all arc 
lamps should be well insulated, both from those parts of the lamps carrying 
current and from earth. The insulation resistance to earth and between mains of 
all arc installations must in no case be less than the standard for incandescent 
lighting. 

Electric Motors.— Where an electric motor is employed, the same care must 
be taken as with dynamos. Should the motor aot be of the iron-clad type, it 
must be enclosed in а properly ventilated iron case or box, and danger from 
overheating and sparking carefully guarded against. The use of unenclosed or 
open motors, in certain circumstances, may be allowed if of approved type and 
properly fitted, but only by special permission. If the floor or fixings under the 
motor be of wood or combustible material, the whole of the same within the case 
or cover must be protected with a sheet of metal. It is advisable that this metal 
project a little beyond the base of the case. Each lead is to be protected with a 
safety fuse, set to act at not more than 50 per cent. of the normal current. А 
suitable double-pole switch, fixed in a place easy of access, must be provided for 
each motor. The insulation resistance to earth of all parts of a motor carrying 
current, together with leads, switches, &c., must not be less than 1 megohm, 
The above rules apply to motors attached to fans, the commutators of which 
should be carefully enclosed in a metal case to prevent any chance of sparks escaping. 

Electric Heaters, dc.—Electric heaters and the like must be kept well clear 
of all woodwork, and are to be mounted on incombustible bases, well insulated 

· from earth. А double-pole quick-break switch of substantial make, and two 
single-pole cutouts must be placed on the fixed portion of the main circuit, as 
near the current-consuming apparatus as possible. The heater or apparatus to be 
clearly marked with its normal consumption in amperes and volts. For current 
at 400 vclts and over, a magnetic “ blow out" should be provided. 

High Voltage.—'These rules apply to all pressures up to and including 
220 volts. Additional precautions must be taken with all installations using 
a higher pressure than 220 volts, and the Society must be advised before the 
installation is commenced. Samples of the material and fittings proposed to be 
used should also be submitted for approval. 

_ Tests.— The insulation resistance of the whole installation to earth, with all 
lamps and fuses in and switches on, must not be less in ohms than the figures 
20,000,000, divided by the maximum current in amperes. This shall equallv 
apply to the test between mains with lamps out. The E.M.F. at which the 
test is taken must not be less than the working pressure with a minimum of 
220 volts, and after at least ten minutes' electrification. 

Increase of Pressure.—lt is strongly urged that before an increase of pressure 
of supply be made, the wiring, cutouts, and switches should be examined, and the 
insulation resistance tested, and the fittings arranged in accordance with the rules 
reculating the increased pressure. 
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COMPLETE GROUP OF STATISTICS, &c. 


For Local Authorities, Supply Station Engineers, Consulting and 
Contracting Engineers, Manufacturing and Supply Houses, &c. 


CORRECTED TO FEBRUARY, 1904. 


The Large Sheet Tables of Electricity Supply Works of the United Kingdom 


IN TWO ВНЕЕТВ. 
Table I.—ELECTRICITY SUPPLY WORKS WITHOUT TRACTION LOAD. 


Table IL—ELECTRICITY SUPPLY WORKS WITH BOTH LIGHTING AND 
TRAMWAY LOAD. 


Giving full technical particulars of the equipment of the Electricity Supply Stations of the 
Kingdom, including Date of Commencement of Supply ; Station Equipment (including boilers, 
engines, dynamos. batteries, &c.); Frequency; Station Voltage; Voltage at Consumers’ Ter- 
minals ; System of Distribution ; Type and Make of Cables and Conduite ; Lamp and Motor 
Connections ; ; Number of Consumers and Area of District ; Public Lighting (number of lamps, 


&c.) ; Meters; Tariff System and Price per Unit, &c., &c., can be obtained separately, as follows : 
TABLE I TABLE II. 

(Size of Sheet (Size of Sheet 

b4in. by 40in. di 4011. "d EI A 


In Two Separate Sheets, hard paper . Se Se T .. each 2s. 3d. 

In One Sheet, hard paper, printed both sides e x P .. Ss. 6d. .. 28. 

On Linen, on Rollers, the Tables both sides of Sheet .. E M .. 7s. Od. 45. 0d. 
Ditto Varnished  . e Зе da as Se .. 85. 04. .. 4s. 6d. 
Ditto ор Rollers, Separate Sheets e Sg .. each 4s. 6d. .. 3s. Od. 
Dit tto dit Varnished . .. ee each 58. Od. ee 3s. 6d. 

On Linen, mounted both ides and folded into Cloth cage > .. 115. 64. .. bs. 6d. 
Di te Sheets in one Cloth Case З sa "T . . 135. Od. .. Js. Od. 

MEp-mounte: on Linen, in divisions, complete in Case Se = .. 145. 04. 8s. Od. 


Sheet Table of Electric Power Undertakings of the United Kingdom. 


Giving particulars of the Area of District and the Chief Towns Supplied; Officials; System 
of Generation and Distribution ; Chief Consumers ; Total Connections ; Type and Size of 
Mains ; Number of Generating Stations and Sub-stations, with their Equipments and Tariff 
for Supply. WITH MAPS OF AREAS. 


In Sheet form (two sheets) ... m Gg s и sa ous ss 3$. Od. 
On Rollers (the pair) . CN e ея SEN us Ee ES 5$. Od. 
Ditto Varnished са 5 sa ES 6s Od. 


Size of ‘Sheet, ‘Soin. by зїп, 


Sheet Table of Electric Railways and Tramways of the United Kingdom. 


Giving very complete and accurate particulars of the various Electric and Tramway Under- 
takings, including :— Name of Owners of Line, with Officials, &c. ; Power House Equipment 
(including boilers, engines, dynamos, &c.) ; Track Construction (gauge, length of track, type 
of rail, gradients, curves, &c.); Line Equipment (system, material, gauge and method of 
suspending conductors, type, make, &c., of feedera, feeder conduit, line voltage, &c.) ; Number, 
Type, Seating Capacity, &c., of Cara ; Car Equipment; Method of Controlling Motors ; Type 


and Number of Brakes per Car, &c. : 


In one Sheet, hard paper. printed both sides PE "S cL 04. 
Mounted on Linen, on Kollers .. FE wid = - s ge 2s .. 55. 6d. 
Ditto Varnished . s e ds ки - oe a .. 65. ба. 

On Linen, folded, in Cloth Саве Ge e d Si is n .. 9$. 6d. 
Sa .. 105. 64. 


Map-mounted on Linen, in divisions. in Cloth Case a M 
Size of Sheet, 40in. by goin. 


A Sketch Мар of the Electric Railways and Tramways ој the United Kingdom is included in the above charges. 


Graphic Coloured Map of the Electric porum and Tramways of 
the United Kingdom do Geo Extra copies, per сору 6d. 
This Set of Tables forms the most Complete - Useful Group of Statistics for Central 
Stations, Electrical Engineers’ and Contractors’ Offices, Local Authorities, Manufacturing and 
Supply Houses, &c., ever prepared, and give at a glance all information likely to be required in the 
preparation of Technical Data, Statistical Statements, &с., and are in а form which enables com- 
parison to be readily made. То Manufacturers and Supplies Dealers the Sheets are indispensable. 


LOCAL AUTHORITIES vil! find these Documents of great value for Reference in 
discussions upon questions relating to Electricity Supply for Lighting, Tramways, Power Trans- 


mission, &c. 


"THE ELECTRICIAN” PRINTING & PUBLISHING CO., LTD., SALISBURY CT., FLEET ST., LONDON. 
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AMERICAN ELECTRIC FIRE RISK RULES. 


We give below the Rules and Regulations, 1903, of the National Board of Fire 
Underwriters of America in connection with the installation of wiring and apparatus 
for electric light, heat and power, as recommended by the Underwriters’ Nationa! 
Electric Association, revised to date. These Rules are called the “ National Elec- 
trical Code," and are the result of the united efforts of the various electrical, 
insurance, architectural, and allied interests,“ whose representatives met in con- 
ference in 1897, under the presidency of Mr. W. J. Hammer, with Mr. F. B. 
Crocker (President of the American Institute of Electrical Engineers, 1897-98) 
as Chairman. The address of the National Board of Fire Underwriters is 156, 
Broadway, New York City, of the Underwriters National Electric Association, 55, 
Kilby-street, Boston, and of the Underwriters Laboratories, 67, East 21st-street, 
Chicago. The great value of the new set of Rules is to be found in the fact that they 
аге recognised as the basis of operations, not only by the fire offices of the States, 
but also by various national bodies interested in electric light and power installa- 
tion, including (as will be seen from the list given in the footnote) the American 
Society of Mechanical Engineers. А Supplement to these Rules, revised quar- 
terly, is issued, giving information of value to wiremen. Опе of these Supple- 
ments gives a list of makers of material (such as wires and cables), apparatus 
(switches, cut-outs, arresters, &c.) and sundries (lamp sockets, rosettes, &c.) whose 
goods have passed the laboratory tests of the Association. The following are tbe 
latest revision of the Rules (1903) :— 

General Suggestions.—In all electric work conductors, however well insulated, 
hould always be treated as bare, to the end that under no conditions, existing or 
likely to exist, can а ground or short circuit occur, and во that all leakage from 
conductor to conductor, or between conductor and ground, may be reduced to the 
minimum. In all wiring special attention must be paid to the mechanical execution 
of the work. Careful and neat running, connecting, soldering, taping of conductors 
and securing and attachiug of fittings, are specially conducive to security and 
efficiency, and will be strongly insisted on. In laying out au installation, except 
for constant-current systems, the work should, if possible, be started from a centre 
of distribution, and the switches and cut-outs, controlling and connected with the 
several branches, be grouped together in a safe and easily accessible place, where 
they can be readily got at for attention or repairs. The load should be divided as 
evenly as possible among the branches, and all complicated and unnecessary wiring 
avoided. The use of wire-ways for rendering concealed wiring permanently acces- 
sible is most heartily indorsed and recommended ; and this method of accessible 
concealed construction is advised for general use. Architects are urged, when 
drawing plans and specifications, to make provision for the channelling and pocketing 
of buildings for electric light or power wires. 

[There are, as usual, certain circumstances under which permission may be 
obtained from tbe Inspection Department to modify these rules. — Ep.] 


CLASS A.—STATIONS AND DYNAMO ROOMS. 
(Includes Central Stations, Dynamo, Motor and Storage Battery Rooms, Transformer Sub-Stations, cc.) 


1. Generators.—(a) Must be located in а dry place. (5) Must never be placed 
in à room where any hazardous process is carried on, nor in places where they would 


* The following Associations were represented at the Conference, and have approved the 
National Electrical Code :— American Institute of Architects, American Institute of Electrical 
Engineers, American Society of Mechanical Engineers, American Street Railway Association, 
Factory Mutual Fire Insurance Companies, National Association of Fire Engineers, National Board 
of Fire Underwriters, National Electric Light Association, and Underwriters’ National Electric 
Association. 
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be exposed to inflammable gases or flyings of combustible materials. (с) Must be 
insulated on floors ог base frames, which must be kept filled to prevent absorption 
of moisture, and also kept clean and dry. 

A high-potential machine which, on account of great weight or for other reasons, cannot have 
ite frame insulated from the ground should be surrounded with an insulated platform. This may 
be made of wood, mounted on insulating supports, and во arranged that а man must always stand 
upon it, іп order to touch any part of the machine. In case of a machine having an insulated frame, 
if there is trouble from static electricity due to belt friction, it should be overcome by placing near 
the belt a metallic comb connected with the earth, or by grounding the frame through a very high 
resistance of not leas than 300,000 ohms. 

(d) Every constant-potential generator must be protected from excessive current 
by a safety fuse, or equivalent device, of approved design in each lead wire. These 
devices snould be placed on the machine or as near it as possible. (v) Must each be 
provided with a waterproof cover. (f) Must each be provided with a name-plate, 


giving the maker’s name, the capacity in volts and amperes, and normal speed in 
revolutions per minute. 


2. Oonductors.—From generators to switchboards, rheostats, or other instru- 
ments, and thence to outside lines. (a) Must be in plain sight, or readily accessible. 
(5) Must have an approved insulating covering, as called for by rules in Class C 
for similar work, except that in central stations, on exposed circuits, the wire which 
is used must have а heavy-braided, non-combustible outer covering. Bus-bars may 
be made of bare metal. (c) Must be kept so rigidly in place that they cannot come 
in contact. (d) Must in all other respects be installed under the same precautions 


as required by rules in Class С for wires carrying а current of the same volume 
and potential. 


3. Switchboards.—(a) Must be so placed as to reduce to a minimum the 
danger of communicating fire to adjacent combustible material, 


Special attention is called to the fact that switchboards should not be built down to the floor, 
uor up to the ceiling; but a space of at least 1010. or 12in. should be left between the floor and the 
board, and 36., if possible, between the ceiling and the board, in order to prevent fire from com- 
municating from the switchboard to the floor or ceiling, and alao to prevent the forming of a partially 
concealed space — very liable to be used for storage of rubbish and oily waste. 


(b) Must be made of non-combustible material or of hard wood in skeleton form, 
filled to prevent absorption of moisture. (c) Must be accessible from all sides when 
the connections are on the back, but may be placed against a brick or stone wall 
when the wiring is entirely on the face. (d) Must be kept free from moisture. 
(е) "Bus-bars must be equipped in accordance with rules for placing conductors. 


4. Resistance Boxes and Equalisers (Construction Rules are given in рата. 60).— 
(a) Must be placed on switchboard or if not thereon at a distance of a foot from 


combustible material, or separated therefrom by a non-inflammable, non-absorptive, 
insulating material. 


5. Lightning Arresters (see рата. 63).—(a) Must be attached to each wire of 
every overhead circuit connected with the station. 


It is recommended to all electric light and power companies that arresters be connected at 
intervals over systems in such numbers and so located as to prevent ordinary discharges entering 
(over the wires) buildings connected to the lines. 


(b) Must be located in readily accessible places away from combustible materials, 
And as near as practicable to the point where the wires enter the building. Station 
arresters should generally be placed in plain sight on the switchboard. Avoid 
kinks, coils and sharp bends in the wires between the arresters and the outdoor 
nes as far as possible. (c) Must be connected with a thoroughly good and per- 
manent ground connection by metallic strips or wires having a conductivity not 
688 than that of а No. 6 B and S. copper wire, which must be run as nearly in a 
straight line as possible from the arrestera to the earth connection. Ground wires 
for lightning arresters must not be attached to gas pipes within the building. 


It is often desirable to introduce a choke coil in circuit between the arresters and the dynamo. 


n no case should the ground wire from a lightning arrester be put into iron pipes, as these would 
tend to impede the discharge. 
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6. Саге and Attendance.— (a) A competent man must ђе kept on duty where 
generators are uperatiug. (b) Oily waste must be kept in approved metal cans and 


removed daily. 
Approved waste cans shall be made of metal, with legs raising can three inches from the floor, 
and with self-closing covers. 


7. Testing of Insulation Resistance.—(a) All circuits, except such as are 
permanently grounded in accordance with Rule 13 (а), must be provided with 
reliable ground detectors. Detectors which indicate continuously and give an 
instant and permanent indication of a ground are preferable. Ground wires from 
detectors must not be attached to gas pipes withiu the building. (5) Where con- 
tinuously indicating detectors are not feasible, the circuits should be tested at least 
once per day, and preferably oftener. (c) Data obtained from all tests must be 
preserved for examination by the Inspection Department having jurisdiction. 


8. Motors.—(a) Same as a, para. 1, with notes as to that para. (b) Must be 
wired under the вате precautions as required by rules in Class C, for wires 
carrying a current of the same volume and potential. 

The leads or branch circuits should be designed to carry а current at least 25 per cent. greater 
than that required by the rated capacity of the motor to provide for the inevitable over-loading of 
the motor at times without over-fusing the wires. 

(c) The motor and resistance box must be protected by a cut-out and controlled 
by а switch (see para. 17a), said switch plainly indicating whether “оп” or off.“ 
Where one-quarter horse-power or less is used on low-tension circuits a single-pole 
switch will be accepted. The switch and rheostat must be located within sight of 
the motor, except where special permission is given. (d) Must have their rheostats 
or starting boxes located so as to conform to the requirements of Rule 4. 

In connection with inotors the use of circuit breakers, automatic starting boxes and automatic 
under-load switches is recommended, and they must be used when required. 

(e) Must not be run in series-inultiple ог multiple-series. (f) Must be covered 
with a waterproof cover when not in use, and if deemed necessary by Inspection 
Department, must be enclosed in approved case. | 

From the nature of the question the decision as to what is an approved case must be left t 
the Inspection Department having jurisdiction to determine in each instance. 

(9) Must, when combined with ceiling fans, be hung from insulated hooks, or 
else there must be an insulator interposed between the motor and its support. 
(Л) (Same as 7, para. 1). 

9. Railway Power Plants—(a) Must be equipped in each feed wire before 
leaving station with an approved automatic circuit breaker (see para. 52) or other 
device, which will immediately cut off the current in case of a ground. This 
device must be mounted on a fireproof base, and in full view and reach of the 
attendant. | 

10. Storage or Primary Batteries.—(a) When current for light and power is 
taken from primary or secondary batteries, the same general regulations must be 
observed as applied to similar apparatus fed from dynamo generators developing the 
same difference of potential. (5) Storage battery rooms must be thoroughly 
ventilated. (c) Special attention is directed to the rules for rooms where acid 
fumes exist (see para. 24, ғ and EL (d) All secondary batteries must be mounted 
on non-absorptive, non-combustible insulators, such as glass or thoroughly vitrified 
and glazed porcelain. (e) The use of any metal liable to corrosion must be avoided 
in cell connections of secondary batteries. 

11. Transformers (sce para. 62, also 13, 13a and 36).—(a) In central or 
sub-stations the transformers must be so placed that smoke from the burning out 
of the coils or the boiling over of the oil (where oil-filled cases are used) could do 
no harm. 

CLASS B. —OUTSIDE WORK. 
(AU Systems and Voltages.) 


12. Wires.—(a) Service wires must have approved rubber insulating covering 
(see para. 41.) Line wires, other than services, must have approved weather- 
proof or rubber iusulating covering (see para. 41 and 44.) All tie wires to have 
insulation equal to that of the conductors they confine. (^) Must be so placed that 
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moisture cannot form a cross connection between them, not less than a foot apart, 
апа not in contact with any substance other than their insulating supports. Service 
blocks must be covered over their entire surface with аб least two coats of water- 
proof paint. (c) Must be at least 7ft. above the highest point of flat roofs, and at 
least lft. above the ridge of pitched roofs over which they pass or to which they 
are attached. (d) Must be protected by dead insulated guard iron or wires from 
possibility of contact with other conducting wires or substances to which current 
may leak. Special precautions of this kind must be taken where sharp angles 
occur, or where any wires might possibly come in contact with electric light or 
power wires. (e) Must be provided with petticoat insulators of glass or porcelain. 
Porcelain knobs or cleats and rubber hooks will not be approved. (/) Must be so 
spliced or joined as to be both mechanically and electrically secure without solder. 
The joints must then be soldered to ensure preservation, and covered with an insu- 
lation equal to that on the conductors. 

All joints must be soldered, even if made with some form of patent splicing device. This 
ruling applies to joints and splices in all classes of wiring covered by these rules. 

) Must, where they enter buildings, have drip loops outside, and the holes 
through which the conductors pass must be bushed with non-combustible, non-absorp- 
tive, insulating tubes slanting upward toward the inside. (2) Telegraph, telephone 
and similar wires must not be placed on the same cross-arm with electric light or 
power wires, and when placed on the same pole with such wires the distance between 
the two inside pins of each cross-arm must not be less than 26in. (i) The metallic 
sheaths to cables must be permanently and effectively connected to earth." 


Trolley Wires.—(j) Must not be smaller than No. 0 B. and S. copper or No. 4 
B. and S. silicon bronze, and must readily stand the strain put upon them when in 
use. (k) Must have a double insulation from the ground. In wooden pole con- 
struction, the pole will be considered as one insulation, (1) Must be capable of 
being disconnected at the power plant, ог of being divided into sections, во that, iu 
case of fire on the railway route, the current may be shut off from the particular 
section and not interfere with the work of the firemen. This rule also applies to 
feeders. (m) Must be safely protected against accidental contact where crossed by 
other conductors. Guard wires should be insulated from the ground, and should be 
electrically disconnected in sections of not more than 800ft. in length. 


Ground Return Wires.—(n) For the diminution of electrolytic corrosion of 
underground metal work, ground return wires must be so arranged that the differ- 
ence of potential between the grounded dynamo terminal and any point on the 
return circuit will not exceed 25 volts. 

It is suggested that the positive pole of the dynamo be connected to the trolley line, and that, 

Whenever pipes or other underground metal work are found to be electrically positive to the rails or 
surrounding earth, that they be connected by conductors arranged so as to prevent as far as possible 
current flow from the pipes into the ground. 
13. Transformers (sce para. 62, also II, 13 а and 36).—(a) Must not be placed 
inside of any building, excepting central stations, unless by special permission of 
tho Inspection Department having jurisdiction. (5) Must not be attached to the 
outside walla of buildings unless separated therefrom by substantial supports. 


. 184 Grounding Low Potential Circuits.—The grounding of low potential 
Circuits under the following regulations is only allowed when such circuits are so 
arranged that under normal conditions of service there will be no passage of current 
over the ground wire. 


Direct Current Three- Wire. Systems.—(a) Neutral wire may be grounded, and 
when grounded the following rules must be complied with: (1) Must be grounded 
at the central station on a metal plate buried in coke beneath permanent moisture 
evel, and also through all available underground water and gas-pipe systems. 
(2) In underground systems the neutral wire must also be grounded at each dis- 
tributing box through the box, (3) In overhead systems the neutral wire must be 
grounded every 500ft., as provided in sections c, e, f and g. 
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Inspection departments having jurisdiction may require grounding if they deem it necessary. 
T wo-wire direct-current systema having no accessible neutral point are not to be grounded. 

Alternating Current Secondary Systems.—(l.) The neutral point of transformers 
or the neutral wire of distributing systems may be grounded, and when grounded 
the following rules must be complied with: (1) Grounding must be made at the 
neutral point or wire whenever accessible. (2) Where not accessible one side of 
secondary circuit may be grounded, provided maximum difference of potential 
between grounded point and any other point in the circuit does not exceed 250 
volts. Transformers feeding systems with a neutral wire must have the neutral 
wire grounded as provided in sections 4, «, Г and g, at the transformer and at 
least every 250ft. for overhead systems and every 500ft. for underground systems. 

Inspection departments having jurisdiction may require grounding if they deem it necessary. 

Ground Connections,—({c) The ground wire in direct current three-wire systems 
must not at central stations be smaller than the neutral wire and not smaller than 
Ко. 6 B. and 5. elsewhere. (d) The ground wire in alternate current systems must 
never be less than No. 6 B апа 5., and must always have equal carrying capacity to the 
secondary lead of the transformer, or the combined leads where transformers are 
banked, (е) The ground wire must be kept outside of buildings, but may be directly 
attached to the building or pole. The wire must be carried in as nearly a straight 
line as possible, and kinks, coils and sharp bends must be avoided. (f) The ground 
connection for central stations, transformer sub-stations, and banks of transformers 
must be made through metal plates buried in coke below permanent moisture level, 
and connection should also be made to all available underground piping systems, 
including the lead sheath of underground cables. 

(g) For individual transformers and building services the ground connection 
may be made as in section f, or may be made to water or other piping systems 
running into the buildings. This connection may be made by carrying the ground 
wire into the cellar and connecting on the street side of meters, main cocks, &c., but 
connection must never be made to any lead pipes which form part of gas services. 


In connecting ground wires to piping systems, where possible the wires should be soldered into 
one or more brass plugs and the plugs forcibly screwed into a pipe-fitting, or, where the pipes are 
cast-iron, into a hole tapped to the pipe itself. For large stations, where connecting to underground 
pipes with bell and epigot joints, it is well to connect to several lengths, as the pipe joints may be 
of rather high resistance. Where such plugs cannot be used the surface of the pipe may be filed 
or scraped bright, the wire wound around it, and a strong clamp put over the wire and firmly bolted 
together. 

Where ground plates are used а No. 16 copper plate, about 3ft. by 6ft.in size, with about 266. of 
crushed coke or charcoal about pea size both under and over it, would make a ground of sufficient 
capacity for а moderate-size station and would probably answer for the ordinary sub-station or 
bank of transformers. For a large central station considerable more area might be neceseary, 
depending upon the other underground connections available. The ground wire should be riveted 
to such a plate in а number of places, and soldered for ив whole length. Perhaps even better than 
а copper plate is a cast-iron plate with projecting forks, the idea of the fork being to distribute the 
connection to the ground over a fairly broad area, and to give a large surface contact. The ground 
wire can probably best be connected to such a cast-iron plate by brass plugs screwed into the plate 
to which the wire is soldered. In all cases the joint between the plate and the ground wire should 


be thoroughly protected against corrosion by suitable painting with waterproof paint or some 
equivalent. | 


CLASS C.—INSIDE WORK. 
(AW Systems and Voltages.) 


14. Wires (see also paras. 18, 24, 35, 88 and 39).—(a) Must not be of smaller 
size than No. 14 В. and S., except as allowed under Rules 24 v and 45 b. (b) Tie 
wires must have an insulation equal to that of the conductors they confine. (c) 
Must be so spliced or joined as to be both mechanically and electrically secure with- 
out solder ; they must then be soldered to insure. preservation, and the joint covered 
with an insulation equal to that on the conductors. Stranded wires must be soldered 
before being fastened under clamps or binding screws, and when they have а con- 
ductivity greater than No. 8 B. and S. copper wire, they must be soldered into lugs. 


All joints must be soldered, even if made with some form of patent splicing device. This 
ruling applies to joints and splices in all classes of wiring covered by these rules. 
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(d) Must be separated from contact with walls, floors, timbers or partitions 
through which they may pass, by non-combustible, non-absorptive insulating tubes, 
sucb as glass or porcelain, except as provided in No. 24 u. 

Bushings must be long enough to bush the entire length of the hole in onecontinuous piece, or 
else the hole must firat be bushed by a continuous waterproof tube, which may be a conductor, such 


as an iron pipe ; the tube then is to have а non-conducting bushing pushed in at each end so as to 
keep the wire absolutely out of contact with the conducting pipe. 


(е) Must be kept free from contact with gas, water or other metallic piping, or 
any other conductors or conducting material which they may cross, by some con- 
tinuous and firmly fixed non-conductor, creating a separation of at least lin. 
(f) Must be во placed in wet places that an air-space will be left between conductors 
and pipes in crossing, and the former must be run in such а way that they cannot 
come in contact with the pipe accidentally. Wires should be run over, rather than 
under, pipes upon which moisture is likely to gather or which, by leaking, might 
cause trouble on a circuit. (у) Conductors may be installed in elevator shafts if 
encased in approved metal conduita. 


15. Underground Conductors.—(a) Must be protected, when brought into 4 
building, against moisture and mechanical injury, and all combustible material must 
be kept removed from the immediate vicinity. (5) Must not be so arranged as to 
shunt the current through а building around any catch-box. | 


16. Table of Carrying Capacity of Wires.—Below are tables showing the 
allowable carrying capacity of wires containing 98 per cent. pure copper, which must 
be followed in placing interior conductors. 

For insulated aluminium wire the safe carrying capacity is 84% of that given in the table for 
copper wire. 
Tables of Carrying Capacity of Wires. 


Table A. Table 3. | Table А. | Table В. 

Rubber- covered] Weatherproof —Rubber- covered Weatherproof 
wires, wires, | wires, wires, 

see para. 41. | paras. 42 to 44. | see рага. 41. paras. 42 to 44. 

Е МАР. лс эм ЕА F 

ireular|| Circular 
pec Amperes. Amperes. Go ills. mills. | Amperes. Amperes, 

16 6 8 | 2,585 500,000 270 400 
14 12 16 4,107 | 400,000 | 350 500 
12 17 25 6,550 500,000 590 590 
10 24 52 10,580 | 600000 450 680 
8 35 46 16,510 || 700,000 500 760 
6 46 65 26,250 800,000 550 840 
5 54 77 33,100 | 900,000 | 600 920 
4 65 92 41,740 || 1,000,000 650 1,000 
5 76 110 52,650 || 1,100,000 | 690 1,080 
2 90 131 66,370 | 1,200,000 750 1,150 
1 107 156 85,690 | 1,500.000 770 1,220 
0 127 185 105,500 || 1,400,000 810 1,290 
00 150 220 133,100 || 1,500,000 850 1,360 
000 177 262 167,800 || 1,600,000 890 1,450 
0000 210 512 211,600 || 1,700,000 | 950 1,490 
1,800,000 970 1,550 
1,900 000 | 1,010 | 1,610 
| 2,000,000 | 1,050 | 1,670 


— ._ — 


The lower limit is specified for rubber-covered wires to prevent gradual deterioration of the high 
insulations by the heat of the wires, but not from fear of igniting the insulation. The question of 
drop is not taken into consideration in the above tables. Тһе carrying capacity of 16 and 18-wire 
isgiven but no smaller than 14 is to be used, except as allowed under Rules 24 v and 45 6. 

17. Switches, Cut-outs, Circuit Breakers, etc. (sce also raras. 51, 52 and 53).— 
(a) Must, whenever called for, unless otherwise provided (for exceptions see paras. 
8 c and 22 c), be so arranged that the cut-outs will protect, aud the opening of the 
switch or circuit breaker will disconnect, all of the wires; that is, in a two-wire 
eystem the two-wires, and in a three-wire system the three wires, must be protected 
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by the cut-out and disconnected by the operation of the switch or circuit-breaker. 
(5) Must not be placed in the immediate vicinity of easily ignitible stuff or where 
exposed to inflammable gases or dust or to flyings of combustible material. 

In buildings used for starch and candy factories, woodworkers, grain elevators and flouring 
mills or other purposes where fittings are exposed to dust aud flyings of inflammable material, cut- 
outs and switches should be placed in an approved cabinet outside of the dust rooms, or, if necessary 
to locate same in the dust room, cabinet must be dust proof and arranged with self-closing door. 


(c) Must, when exposed to dampness, either be enclosed in a waterproof box 
or mounted on porcelain knobs. 


ConsTant-CURRENT Systems. (Principally Series Arc Lighting.) 


18. Wires (see also paras. 14, 15 and 16).—(a) Must have an approved rubber 
insulating covering (see рага. 41.) (0) Must be arranged to enter and leave the 
building through an approved double-contact service switch (see para. 51 b), mounted 
in а non-combustible case, kept free from moisture, and easy of access to police or 
firemen. (c) Must always be in plain sight, and never encased, except when required 
by the Inspection Department having jufisdiction. (d) Must be supported on glass 
or porcelain insulators, which separate the wire at least lin. from the surface wired 
over, and must be kept rigidly at least 8in. from each other, except within the 
structure of lamps, on hanger-boards, in cut-out boxes, or like places where a less 
distance is necessary. (c) Must, on side walls, be protected from mechanical injury 
by а substantial boxing, retaining an air-space of lin. arouud the conductors, closed 
at the top (the wires passing through bushed holes), and extending not less than Tft. 
from the floor When crossing floor timbers in cellars or in rooms, where they 
might be exposed to injury, wires must be attached by their insulating supports to 
the under side of à wooden strip not less than Jin. in thickness. 

19. Arc Lamps (see also para. 57).—(a) Must be carefully isolated from 
inflammable material. (5) Must be provided at all times with a glass globe sur- 
rounding the are, securely fastened upon а closed base. Мо broken or cracked 
globes to be used. (c) Must be provided with a wire netting (having a mesh not 
exceeding 1lin.) around the globe, and an approved spark arrester (s'e para. 58), 
when readily inflammable material is in the vicinity of the lamps, to prevent 
escape of sparks, melted copper or carbon. It is recommended that plain carbons, 
not copper-plated, be used for lamps in such places. 

Arc lamps, when used in places where they are exposed to flyings of easily inflammable material, 
should have the carbons enclosed completely in a globe in such manner as to avoid the necessity 
tor крагк arresters. For the present, globes aud spark arresters will not be required on so-called 
*' inverted arc" lamps, but this type of lamp must not be used where exposed to flyings of easily 
inflammable materials. 

(d) Where hanger-bourds (see para. 56) are not used lamps must be hung from 
insulating supports other than their conductors. 

20. Incandescent Lamps in Series Circuits.—(a) Must have the conductors 
installed as required in Rule No. 18, and each lamp must be provided with au 
automatic cut-out. (b) Must have each lamp suspended from а hanger-board by 
meaus of rigid tube. (c) No electromagnetic device for switches and no system of 
multiple-series or series-multiple lighting will be approved. (4) Under no circum- 
stances can they be attached to gas fixtures. 

CoxsrANT-PorENTIAL SYsTEMS (ALL VOLTAGES). 

21. Automatic Cut-outs (Fuses and Circuit. Breakers). (See para. 17, and for 
Construction, paras. 52 and 53).—(a) Must be placed on all service wires, either 
overhead or underground, as near as possible to the point where they enter the 
building, and inside the walls, and be arranged to cut off the entire current from 
the building. Where the switch required by para. 22 is inside the building the 
cut-out required by this section must be placed so as to protect it. (b) Must be 
placed at every point where a change is made in the size of wire [unless the cut-out 
in the larger wire will protect the smaller (see para. 16)]. (с) Must be in plain 
sight, or enclosed in an approved box (see para. 54), and readily accessible. They 
must not be placed in the canopies or shells of fixtures. (а) Must be so placed that 
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no set of incandescent lamps, whether grouped on one fixture or several fixtures or 
pendants, requiring a current of more than 660 watts shall be dependent upon 
one cut-out. Special permission may be given in writing by the Inspection Depart- 
ment having jurisdiction for departure from this rule in case of large chandeliers, 
stage borders, and illuminated signs. (e) Must be provided with fuses, the rated 
capacity of which does not exceed the allowable carrying capacity of the wire, and, 
when circuit breakers are used, they must not be set more than about 30 per cent. 
above the allowable carrying capacity of the wire, unless a fusible cut-out is alse 
installed in the circuit (see para. 16). 

22. Switches (see para. 17, and for Construction, para. 51).—(a) Must be 
placed on all service wires, either overhead or underground, in a readily accessible 
place, as near as possible to the point where the wires enter the building, and 
arranged to cut off the entire current. (5) Must always be placed in dry, accessible 
places, and be grouped as far as possible. Knife switches must be so placed that 
gravity will tend to open rather than close the switch. (с) Must not be single-pole 
when the circuits which they control supply devices which require over 660 watts 
of energy or when the difference of potential is over 300 volts. (d) Where 
flush switches are used, whether with conduit systems or not, the switches must 
be enclosed in boxes constructed of or lined with fire-resisting material. No push 
buttons for bells, gas-lighting circuits, or the like, shall be placed in the same wall 
plate with switches controlling electric light or power wiring. 

This requires an approved box in addition to the porcelain enclosure of the switch. 

(e) Where possible, at all switch or fixture outlets, а iin. block must be 
fastened between studs or floor timbers flush with the back of lathiug to hold 
tubes, and to support switches or fixtures. When this cannot be done wooden 
base blocks not less than łin. in thickness securely screwed to lathing must be 
provided for switches, and also for fixtures which are not attached to gas pipes or 
conduit tubing. 

23. Electric Heaters—(a) Must, if stationary, be placed in a safe situation 
isolated from inflammable materials, and be treated as sources of heat. (5) Must 
each have а cut-out and indicating switch (see рага. 17 а). (c) Must have the 
attachments of feed wires to the heaters in plain sight, easily accessible and рго- 
tected from interference, accidental or otherwise. (d) The flexible conductors for 
portable apparatus, such as irons, &c., must have an approved insulating covering 
(see para. 45 9). (е) Must each be provided with a name plate, giving the maker's 
name and the normal capacity in volts and amperes. 


Low-PorENTIAL БУЗТЕМЗ— 550 Vo ts on Less. 

(Any circuit attached to any machine, or combination of machines, which develops a difference 
vf potential, between any two wires, of over 10 volts and less than 550 volta, shall be considered аз 
а low-potential circuit, and as coming under this class, unless an approved transforming device is 
used, which cuta the difference of potential dawn to 10 volts or less. The primary circuit not to 
exceed & potential of 5,500 volta.) 

Before pressure is raised above 800 volts on any previously existing system of 
wiring the whole must be strictly brought up to all of the requirements of the rules 
at date. 

24. Wires. General [ules (sce also paras. 14, 15 and 16).--(a) Must be во 
arranged that under no circumstances shall there be а ditference of potential of over 
300 volts between any bare metal in any distributing switch or cut-out cabinet, or 
equivalent centre of distribution. (5) Must not be laid in plaster, cement or similar 
finish, and must never be fastened with staples. (c) Must not be fished for any 
great distance, and only in places where the inspector can satisfy himself that the 
rules have been complied with. (d) Twin wires must never be used except in conduits 
or where flexible conductors are necessary. (e) Must be protected on side walls from 
mechanical injury. When crossing floor timbers in cellara or in rooms, where they 
might be exposed to injury, wires must be attached by their insulating supports to 
the under side of a wooden strip not less than zin. in thickness, and not less than 
Jin. in width. 
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Suitable protecticn on side walls may be secured by а substantial boxing, retaining an аіг-врасе 
of lin. around the conductor, closed at the top (the wires passing through bushed holes), and 
extending not less than 5ft. from the floor ` or by an iron-armoured or metal-sheathed insulating 
conduit sufficiently strong to withstand the strain it will be subjected to; and with the ends 
protected by the lining or by special insulating bushings во as to thoroughly prevent the possibility 
of cutting the wire insulation, or by plain metal pipe, lined with approved flexible tubing, which 
inust extend from the insulator next below the pipe to the one next above it. 

If metal conduits or iron pipes are used with alternating currents the two or more wires of s 
circuit must be placed in the same conduit to prevent troublesome induction and heating. "They 
should also be во placed in direct-current wiring if there is any possibility of alternating current 
ever being put on the system. In this case the insulation of each wire must be re-enforced by an 
approwed flexible tubing extending frum the insulator next below the pipe to the one next above it. 


(f) When run immediately under roofs, or in proximity to water tanks or pipes, 
will be considered as exposed to moisture. 


Special Rules for Open Work.—In Dry Places: (у) Must have an approved 
rubber ог **slow-burning" weatherproof insulation (sre paras. 41 aud 42). (A) Must 
he rigidly supported on non-combustible, non-absorptive insulators, which will 
separate the wires from each other and from the surface wired over in accordance 
with the following table :— 


Voltage. Distance from surface. Distance between wires. 
Oto 3000 AM ән 2Àin. 
500 to 550 ......... M  .... патњи Дір. 


Rigid supporting requires, under ordinary conditions, where wiring along flat surfaces, supporte 
at least every 44ft. If the wires are liable to be disturbed the distance between supports should be 
shortened. In buildings of mill construction, mains of No. 8 B. and В. wire or over, where not 
liable to be disturbed, may be separated about 6in., and run from timber to timber, not breaking 
around, and may be supported at each timber опу. This rule will not be interpreted to forbid the 
placing of the neutral of a three-wire system in the centre of a three-wire cleat where the difference 
of potential is not over 300 volts, provided the outside wires are separated 24in. 

In damp places, such as breweries, sugar houses, packing houses, stables, dye 
houses, paper or pulp mills, or buiidings specially liable to moisture or acid or other 
fumes liable to injure the wires or their insulation, except where used for pendants :— 
(i) Wires must have an approved rubber insulating covering (see para. 41). (7) Must 
be rigidly supported on non-combustible, non-absorptive insulators, which separate 
the wire at least lin. from the surface wired over, and they must be kept apart at 
least 2$1п. for voltages up to 300 and 4in. for higher voltages (see note to para. 24 А 
above). | 

Кот Moulding Horx. — (4) Must have approved rubber insulating covering (see 
para. 41). (m) Must never be placed in moulding in concealed or damp places, 
or where the difference of potential between any two wires in the same moulding is 
over 300 volts. 

For Conduit Work.—(n) Must have an approved rubber insulating covering 
(see para. 47). (o) Must not be drawn in until all mechanical work on the building 
has been, as lar as possible, completed. (p) Must, for alternating systems, have the 
two or more wires of a circuit drawn iu the same conduit. 

It is advised that this be done for direct-current systems also, so that they may be changed to 
„ systems at any time, induction troubles preventing such a change unless this construction 
18 TOoilOWCG, 

For Concealed Knob and Tube Work.—(q) Must have an approved rubber insu- 
lating covering (see рага. 41.) (т) Must be rigidly supported on non-combustible, non- 
absorptive insulators which separate the wire at least lin. from the surface wired 
over. Must be kept at least 10in. apart, and when possible should be run singly on 
separate timbers ог studdiugs. Must be separated from contact with the walls, floor 
timbers and partitions through which they may pass by non-combustible, non- 
absorptive insulating tubes, such as glass or porcelain (see note to para. 24 À above). 
(s) When from the nature of the case it is impossible to place concealed wiring on 
non-combustible supports of glass or porcelain, an approved armoured cable with 
single or twin conductors (see para. 48) may be used where the difference of potential 
between conductors is not over 800 volts, provided it is installed without joints 
between outlets, and the cable armour properly enters all fittings and is rigidly 
secured in place ; or, if the difference of potential between wires is not over 300 volta, 


and if the wires are not exposed to moisture, they may be fished on the loop system 
if separately incased throughout in flexible or approved conduits, (t) Conduit used 
for mixed concealed knob and tube and conduit work must be continuous from out- 
let to outlet, and comply with rules covering interior conduits (see 24 n to p, and 25 
а to Л). (и) Must at all outlets, except where conduit is used, be bushed with 
approved flexible insulating tubes, extending in continuous lengths from the last 
porcelain support to lin. beyond the outlet. In combination fixtures the tubes 
must extend at least flush with outer end of gas cap. 

For Fixture Work.—(v) Must have an approved rubber insulating covering 
(see para. 46), and shall not be less in size than No. 18 B. and S. (w) Supply 
conductors, and especially the splices to fixture wires, must be kept clear of the 
grounded part of gas pipes, and, where shells are used, the latter must be con- 
structed in a manner affording sufficient area to allow this requirement. 
(т) Must, when fixtures are wired outside, be so secured as not to be cut or 
abraded by the pressure of the fastenings or motion of the fixture. (y) Under no 
circumstances shall there be a difference of potential of more than 300 volts 
between wires contained in or attached to the same fixture. 


25. Interior Conduits (see also paras. 24 n to p and 49).— 

The object of a tube or conduit is to facilitate the insertion or extraction of the conductors, to 
protect them from mechanical injury, and, as far as possible, from moisture. Tubes or conduits are 
to be considered merely as raceways, and are not to be relied upon for insulation between wire and 
wire, or between the wire and the ground. 


(a) No conduit tube having an internal diameter of less than zin. shall be 
used. Measurements to be taken inside of metal conduit. (5) Must be continuous 
from one junction box to another or to fixtures, and the conduit tube must 
properly enter all fittings. (с) Must be first installed as a complete conduit 
system, without the conductors. (d) Must be equipped at every outlet with an 
approved outlet box or plate. Where practicable, boxes must be used in preference 
to plates ; but where neither can be installed both may be omitted by special per- 
mission of the Inspecting Department having jurisdiction, if the conduit ends are 
bushed and secured. (e) Metal conduits, where they enter junction boxes "and 
at all other outlets, &c., must be supplied with a capping of approved material 
fitted во аз to protect wire from abrasion. (f) Must have the metal of the conduit 
permanently aud effectually grounded. 


26. Fixtures (see also para. 22 e, 24 v tc х.)—(а) Must, when supported from 
the gas piping or any grounded metal work of a building, be insulated from such 
Piping ог metal work by means of apm ored insulating joints (see para. 59) placed 
ав close as possible to the ceiling. 

It is recommended that the gaa outlet pipe be protected above the insulating joint by a 

non-combustible non-absorptive insulating tube, having a flange at the lower end where it comes 
m contact, with the insulating joint; and that, where outlet tubes are used they be of sufficient 
length to extend below the inaulatiug joint, and that they be so secured that they will not be 
pushed back when the canopy is put in place. Where iron ceilings are used care must be taken to 
«e that the canopy is thoroughly and permanently insulated from the ceiling. 
. (b) Must have all burs, or fins, removed before the conductors are drawn 
mto the fixture. (с) Must be tested for “contacts” between conductors and 
Üxtures, for “short circuits,” and for ground connections before it 18 connected to 
its supply conductors. 


27. Sockets (see also para. 55).—(a) In rooms where inflammable gases may 
exist, the incandescent lamp and socket must be enclosed in а vapour-tight globe, 
and supported on a pipe-hanger, wired with approved rubber-covered wire (see para. 
41) soldered directly to the circuit. (5) In damp or wet places, or over specially 
inflammable stuff, waterproof sockets must be used. When waterproof sockets are 
wed, they should be hung by separate stranded rubber-covered wires, not smaller 
than No. 14 B. and S., which should preferably be twisted together when the drop 
18 over ЗН. These wires should be soldered direct to the circuit wires, but supported 
independently of them. 

E-D 24 
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28. Flexible Cord.—(a) Must have an approved insulation and covering (see 
para. 45 с.) (5) Must not be used where the difference of potential between the 
two wires is over 300 volts. (c) Must not be used as а support for clusters. (4) 
Must not be used except for pendants, wiring of fixtures and portable lamps or 
motors. (е) Must not be used in show windows. (/) Must be protected by insula- 
ting bushings where the cord enters the socket. (g) Must be so suspended that 
the entire weight of the socket and lamp will be borne by knots under the bushing 
in the socket, and above the point where the cord comes through the ceiling block 
or rosette, in order that the strain may be taken from the joints and binding screws. 


29. Arc Lights on Constant-Potential Cireuits.— (a) Must have а cut out 
(see para. 17 a) for each lamp or each series of lamps. The branch conductors 
should have a carrying.capacity about 50 per cent. in excess of the normal current 
required by the lamp to provide for heavy current required when lamp is started 
or when carbons become stuck without over-fusing the wires, (b) Must only be 
furnished with such resistances or regulators as are enclosed in non-combustible 
material, such resistances being treated as sources of heat. Incandescent lamps 
must not be used for resistance devices. (c) Must be supplied with globes and 
protected by spark arresters and wire netting around globe, as in the case of arc 
lights on high-potential circuits (see paras. 19 and 58). 

30. Economy Coils. Economy and compensator coils for arc lamps must 
be mounted on non-combustible, non-absorptive insulating supports, such as glass or 
porcelain, allowing an air-space of at least lin. between frame and support, and in 
general to be treated like sources of heat. 

31. Decorative Series Lamps.—Incandescent lamps run in series shall not 
be used for decorative purposes inside of buildings, except by special permission in 
writing from the Inspection Department having jurisdiction. 

32. Oar Wiring.—Must be always run out of reach of the passengers, and 
must have an approved rubber insulating covering (see para. 41). 

33. Car Houses.—(a) Must bave the trolley wires securely supported on insu- 
lating hangers. (5) Must have the trolley hangers placed at such а distance apart 
that, in case of a break in the trolley wire, contact cannot be made with the floor. 
(с) Must have cut-out switch located at a proper place outside of the building, so 
that all trolley circuits in the building can be cut out at one point, and line circuit 
breakers must be installed, so that when this cut-out switch is open the trolley wire 
will be dead at all points within 100ft. of the building. The current must be cut 
out of the building wheuever the same is not in use or the road not in operation. 
(d) Must have all lamps and stationary motors installed in such a way that one 
main switch can control the whole of each installation—lighting or power—inde- 
pendently of main feeder-switch. No portable incandescent lamps or twin wire 
allowed, except that portable incandescent lamps may be used in the pits, connections 
to be made by two approved rubber-covered flexible wires (see para. 41), properly 
protected against mechanical injury ; the circuit to be controlled by a switch placed 
outside of the pit. (е) Must have all wiring and apparatus installed in accordance 
with rules under Class “С” for constant potential systems. (f) Must not have 
any system of feeder distribution centreing in the building. (g) Must have the 
rails bonded at each joint with not less than No. 2 В. and 5, annealed copper wire. 
(А) Must not have cars left with trolley in electrical connection with the trolley 
wire. 

34. Lighting and Power from Railway Wires.—(a) Must not be permitted, 
under any pretence, in the same circuit with trolley wires with a ground return, except 
in electric railway cars, electric car houses, and their power stations, nor shall the same 
dynamo be used for both purposes. 


HIdRH- POTENTIAL Systems—550 To 3,500 Vo tts. 


Any circuit attached to any machine, or combination of machines, which devdlops a difference 
of potential, between any two wires, of over 550 volta and less than 3,500 volts, shell be considered 
as a high potential circuit, and as coming under that class, unless an approved traugforming device 
is used which cuts the difference of potential down to 550 volts or less, 
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35. Wires (see also paras. 14, 16 and 16).—(a) Must have an approved rubber 
insulated covering (see рага. 41). (6) Must be always in plain sight and never 
encased, except where required by the Inspection Department having jurisdiction. 
(c) Must be rigidly supported on glass or porcelain insulators, which raise the wire 
at least lin. from the surface wired over, and must be kept about 8in. apart (see 
note to para. 24 h.) 

In buildings of mill construction, mains of No. 8 B. & S. wire or over, where not liable to be 
disturbed, may be separated about 10, and run from timber to timber, not breaking around, and 
may be supported at each timber only. 

(d) Must be protected on side walls from mechanical injury by a substantial 
boxing, retaining an air-space of lin. around the conductors, closed at the top (the 
wires passing through bushed holes) and extending not less than 7ft. from the floor. 
‘When crossing floor timbers, in cellars or in rooms, where they might be exposed to 


injury, wires must be attached by their insulating supports to the under side of a 


wooden strip not less than Jin. in thickness. 


36. Transformers (when permitted inside buildings, see paras. 13 and 62).— 
(а) Must be located at a point as near as possible to that at which the primary 
wires enter the building. (5) Must be placed in an enclosure constructed of 
fire-resisting material; the enclosure to be used only for this purpose, and 
to be kept securely locked and access to the same allowed only to responsible 
persons. (c) Must be offectually insulated from the ground and the enclosure in 
which they are placed must be practically air-tight, except that it shall be thoroughly 
ventilated to the outdoor air, if possible, through a chimney or flue. There should 
be at least біп. air-space on all sides of the transformer. Transformers must not 
be placed inside of buildings without special permission from the Inspection 
Department having jurisdiction. | 

37. Series Lamps.—(a) No system of multiple-series ог series-multiple for 


lighting will beapproved. (5) Under по circumstances can lamps be attached to gas 
fixtures. 


Extra HIdE- POTENTIAL SysTEMS.—OvEgR 3,500 Vo tts. 


(Any circuit attached to any machine or combination of machines, which develops a difference 
of potential, between any two wires, of over 3,500 volts, shall be considered as an extra high potential 
circuit, and as coming under that class, unless an approved transforming device ia used which cuts 
the difference of potential down to 3, 500 volts or less.) 


38. Primary Wires.— Must not be brought into or over buildings, except power 
and sub-stations. 

39. Secondary Wires.—Must be installed under rules for high-potential 
systems when their immediate primary wires carry a current of over 3,500 volts, 
unless the primary wires are entirely underground, within city and village limits. 


CLASs D.—FITTINGS, MATERIALS AND DETAILS OF CONSTRUCTION. 
(All Systems and Voltages.) 


40. General Rules,—(a) Copper for insulated conductors must never vary in 
diameter so as to be more than two-one-thousandths of an inch less than the 
Specified size. (5) Wires and cables of all kinds designed to meet the following 
specifications must be plainly tagged or marked as follows: 1. The maximum 
Voltage at which the wire is designed to be used. 2. The words “ National 
Electrical Code Standard.” 3. Name of the manufacturing company and, if 
desired, trade name of the wire. 4. Month and year when manufactured. 


41. Rubber-Covered.—(a) Copper for conductors must be thoroughly tinned. 


Insulation for voltages between 0 and 600—(b) Must be of rubber or other approved 


substance, and be of a thickness not less than that given in the following table for 
B. and S. gauge sizes :— 


From 18 to 16, inclusive, 32 From 250,000 to 500,000, C.M., 5 
„ 150 8, h r „ 500,000 to 1,000,000, „„ =" 
» Tto 2, » ps” Larger than 1,000,000, „ à" 
nm 1 to 0000, 3) SU 
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Measurements of insulating wall are to be made at the thinnest portion of the 
dielectric. 

(c) The completed coverings must show an insulation resistance of at least 100 
megohms per mile during 30 days’ immersion in water at 70°F. (а) Each foot of 
the completed covering must show a dielectric strength sufficient to resist 
throughout 5 min. the application of ап E. M. F. of 3,000 volts per jin. thickness of 
insulation under the following conditions: The source of alternating E.M.F. shall 
be a transformer of at least 1 kw. capacity. The application of the E.M.F. shall 
first be made at 4,000 voltas for 5 min. and then the voltage increased by steps of 
not over 3,000 volts, each held for 5 min., until the rupture of the insulation 
occurs. The tests for dielectric strength shall be made on а sample of wire which 
has been immersed for 72 hours in water, 1ft. of which is submerged їп a conducting 
liquid held in а metal trough, one of the transformer terminals being connected to 
the copper of the wire and the other to the metal of the trough. 


Insulations for voltages between 600 and 3,500—(e) The thickness of the 
insulating walls must not be less than those given in the following table for 
В. and S. gauge sizes :— 


From 14 to 1, inclusive, 5" Larger than 500,000, C.M., $" covered by а 
From 0 to 500,000, C.M., 4" covered by а tape or а braid. 
tape or a braid 


(7) The requirements as to insulation and breakdown resistance for wires for 
low-potential systems shall apply, with the exception that an insulation resistance 
of not less than 300 megohms per mile shall be required. 


Insulations for voltages over 3,500—(g) Wire for arc light circuits exceeding 
3,500 volts potential shall have an insulating wall not less than in. in thickness, 
and shall withstand a break down test of at least 80,000 volts and have an insula- 
tion of at least 500 megohms per mile. The tests on this wire to be made under 
the same conditions as for low-potential wires. 

Specifications for insulations for alternating currents exceeding 3,500 volts have been 
considered, but on account of the somewhat complex conditions in such work, it has so far been 
deemed inexpedient to specify general insulations for this use. 

Protecting Bravd—(h) АП of the above insulations must be protected by a 
substantial braided covering properly saturated with а preservative compound aud 
sufficiently strong to withstand all the abrasion likely to be met with in practice, 
and sufficiently elastic to permit all wires smaller than No. 7 B. and S. gauge to be 
bent around a cylinder with twice the diameter of the wire, without injury to the braid. 


42. Slow-burning Weatherproof.—(a) The insulation shall consist of two 
coatings, one to be fireproof in character, the other to be weatherproof. The fire- 
proof coating must comprise at least j"ths of the total thickness of the wall The 
completed covering must be of а thickness not less than that given in the following 
table for B. and S. gauge sizes :— 


From 14 to Z, inclusive, , From 250,000 to 509,000, C.M., JA" 
„ "to 2, 5 1 „ 500, 000 to 1,000,000, „, 5" 
„ 1 to 0000, " d Larger than 1,000,000, „ “ 


Measurements of insulating wall are to be made at the thinnest portion of the 
dielectric. 
Either the fireproof or the weatherproof coating may be on the outside. 

(b) The fireproof coating shall be layers of cotton or other thread, the outer 
one of which must be braided. All the interstices of these layers are to be 
filled with the fireproofing compound. "This is to be material whose solid constituent 
is not susceptible to moisture, and which will not burn even when ground in an 
oxidisable oil, making & compound which, while proof against fire and moisture, at 
the same time has considerable elasticity, and which when dry will suffer no change 
at a temperature of 250 F., and which will not burn at even higher temperature. 
(c) The weatherproof coating shall be а stout braid thoroughly saturated with a 
dense moistureproof compouud thoroughly slicked down, applied in such manner as 
to drive any atmospheric moisture from the cotton braiding, thereby securing a 
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covering to a great degree waterproof and of high insulating power. This compound 
to retain its elasticity at О°Е., and not to drip at 160°F. 

This wire is not as burnable as the old “ weatherproof,” nor as subject to softening under heat, 
but still is able to repel th» ordinary amount of moisture found indoors. It would not usually be 


used for outside work. 
43. Slow-burning.—(a) The insulation shall be the same as the “slow-burning 
weatherproof,” except that the outer braiding shall be impregnated with a fire- 


proofing compound similar to that required for the interior layers, and with the 
outer surface finished smooth and hard. 


This “slow-burning” wire shall only be used with special permission of the Inspection, 
Department. This is practically the old Underwriters’ ” insulation. It is specially useful in hot 
dry places where ordinary insulations would perish, also where wires are bunched, as on the back of 
a large switchboard or in а wire tower, во that the accumulation of rubber ог weatherproof insula- 
tion would result in an objectionably large mass of highly inflammable material. Its use 18 
restricted, as its insulating qualities are not high and are damaged by moisture. 

44. Weatherproof.—(a) The insulating covering shall consist of at least three 
braids thoroughly impregnated with a dense moisture repellent, which will not drip 
at а temperature lower than 160°F. The thickness of insulation shall be not less 


than that of '*slow-burning weatherproof.” The outer surface shall be thoroughly 
slicked down. 


This wire is for outdoor use where moisture is certain and where fireproof qualities are not 
mec 


45. Flexible Cord.—(a) Must be made of stranded copper conductors, each 
strand to be not larger than No. 26 or smaller than No. 30 B. and S. gauge, and 
each stranded conductor must be covered by an approved insulation and protected 
from mechanical injury by a tough, braided outer covering. For Pendant Lamps: 
In this class is to be included all flexible cord which, under usual conditions, hangs 
freely in air, and which is not likely to be moved sufficiently to come in contact with 
surrounding objects. Lamps provided with long cords so that they can be carried 
about or hung over nails or ou machinery, &c., are not included in this class. 

(6) Each stranded conductor must have a carrying capacity equivalent to not 
less than a No. 18 B. and S. gauge wire. (c) The covering of each stranded conductor 
must be made up as follows: 1. A tight, close wind of fine cotton. 2. The 
insulation proper, which shall be waterproof. 3. An outer cover of silk or cotton. 


The wind of cotton tends to prevent a broken strand puncturing the insulation and causing а 
short-circuit. It also keeps the rubber from corroding the copper. 


(d) Waterproof iusulation must be solid, at least „lin. thick, and must show 
an insulation resiatance of 50 шероћшв per mile throughout 2 weeks’ immersion in 
water at 70°F., and stand the tests prescribed for low-tension wires as far as they 
apply. (е) The outer protecting braiding should be so put on and sealed in place 
that when cut it will not fray out, and where cotton is used it should be 
impregnated with a flameproof paint, which will not have an injurious effect on 
the insulation. 

For Portables.—In this class is included all cord used on portable lamps, small 
portable motors, &c. (7) Flexible cord for portable use must have waterproof insulation 
аз required in gection d for pendant cord, and in addition be provided with а reinforcing 
cover especially designed to withstand the abrasion it will be subject to in the uses 
to which it is to be put. 

For Portable Heating Apparatus.—(g) Must be made up as follows: 1. А 
tight, close wind of fine cotton. 2. А thin layer of rubber about топ. thick, or 
Other cementing material. 3. A layer of asbestos insulation at least Ain, thick. 
4. А stout braid of cotton. 5. An outer reinforcing cover especially designed to 
withstand abrasion. 


This cord is in no sense waterproof, the thin layer of rubber being specified in order that it 
Шау serve merely as a seal to help hold in place the fine cotton and asbestos, and it should be во 


Put on as to accomplish thia. 

46. Firture Wire.— Must have a solid insulation, with а slow-burning, tough 
outer covering, the whole to be at least jin. in thickness, and show an insulation 
resistance between conductors, and between either conductor and the ground, of at 


= aL" 
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least one megohm рег mile, after one week's submersion in water at 70?F., and 
after 3 min. electrification, with 550 volts. 


47. Conduit Wire.—(a) Single wire for lined conduits must comply with 
requirements as laid down in Rule 41. For unlined conduits must comply with 
the same requirements, except that tape may be substituted for braid, and, in 
addition, there must be a second outer fibrous covering at least Jin. in thickness, 
and sufficiently tenacious to withstand the abrasion of being hauled through the 
metal conduit. (5) For twin or duplex wires in lined conduit each conductor must 
comply with requirements in Rule 41, except that tape may be substituted for braid, 
and must have a substantial braid covering the whole. For unlined conduit each 
conductor must comply with requirements in Rule 41, except that tape may be 
substituted for braid, and, in addition, must have a braid covering the whole at least. 
dyin. in thickness, and sufficiently tenacious to withstand the abrasion of being 
hauled through the metal conduit. (c) For concentric wire the inner conductor must 
comply with the requirements in Rule 41, except that tape may be substituted for 
braid, and there must be outside of the outer conductor the same insulation as on 
the inner, the whole to be covered with a substantial braid, which for unlined 
conduits must be at least о, in thickness, and sufficiently tenacious to withstand 
the abrasion of being hauled through the metal conduit. 

The braid required around each conductor in duplex, twin and concentric cables is to hold the 
rubber insulation in place and prevent jamming and flattening. 

48. Armoured Cable.—(a) The armour of such cables must be at least of equal 
strength to resist penetration of nails, &c., as the armour of metal coverings and 
metal conduits (see рага. 49 0), and its thickness must not be less than that shown 
by the following table :— | 


Diameter. Thickness. , Diameter. Thickness. 
— -- — —. — —ͤ—ͤ—— —gaf.- — 
| 
Nom. Actual Actual Nom. Actual | Actual 
Internal | External Internal | Inches. Internal | External | Interna] | Inches. 
Inches. Inches. Inches. Inches. ] E | я | 
1 0:40 0:27 0:06 2 237 ^ 206 0:15 
i 0:54 | 0°36 0:08 21 2:87 2:46 0:20 
à 0:67 0:49 0:09 5 5:50 5°06 0:21 
4 0-84 0:62 0:10 3h 400 | 354 0:22 
i 1:05 0 82 011 | 4 4:50 ! 402 0°23 
1 1°31 1:04 015 . 4% 5:00 4:50 024 
1i 1:66 1:38 014 | | 6 5:56 504 0 25 
13 1:90 1:61 014 | 6 6:62 6:06 _ 0:28 


An allowance of ,2,in. for variation in manufacturing and loss of thickness by 
cleaning will be permitted. (5) The conductors in same, single wire or twin 
conductors, must have an insulating covering as required by para. 41, any filler 
used to secure a round exterior must be impregnated with а moisture repellent, 
and the whcle bunch of conductors and fillers must have а separate exterior 
covering. 


49. Interior Conduits (for wiring rules see paras. 24 and 25).—(a) Each 
length of conduit, whether insulated or uninsulated, must have the maker’s name 
or initials stamped in the metal or attached thereto in a satisfactory manner, so 
that the inspectors can readily see the same. 

Metal Conduits, with Lining of Insulating Material.—(b) The metal covering 
or pipe must be equal in strength to the ordinary commercial form of gas pipe 
of same size, and its thickness must be not less than that of standard gas pipe as 
specified in the table given in para. 48. (c) Must not be seriously affected externally 
by burning out a wire inside the tube when the iron pipe is connected to one side 
of the circuit. (а) Must have the insulating lining firmly secured to the pipe. 
(е) The insulating lining must not crack ог break when а length of the conduit 
18 uniformly bent at temperature of 212°F. to an angle of 90deg., with a curve 
having a radius of 15in., for pipes of lin. and less, and 15 times the diameter of pipe 
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for larger sizes. (f) The insulating lining must not soften injuriously at a tem- 
perature below 212°F., and must leave water in which it is boiled practically 
neutral. (g) The insulating lining must be at least jin. in thickness, and the 
materials of which it is composed must be of such a nature as will not have 
a deteriorating effect on the insulation of the conductor, and be sufficiently tough 
and tenacious to withstand the abrasion test of drawing in and out of same long 
lengths of conductors. (A) The insulating lining must not be mechanically weak 
after three days’ submersion in water, and when removed from the pipe entire 
must not absorb more than 10 per cent. of its weight of water during 100 hours of 
submersion. (т) АП elbows or bends must be so made that the conduit or lining of 
same will not be injured. The radius of the curve of the inner edge of any elbow 
not to be less than 31in. 

Unlined Metal Conduits.—(j) Plain tron or steel pipes, of equal thickness and 
strengths as those specified in 49^, may be used as conduits, provided their interior 
surfaces are smooth and free from burs; pipe to be galvanised, or the interior 
surfaces coated or enamelled to prevent oxidation with some substance which will 
not soften so as to become sticky and prevent wire from being withdrawn from the 
pipe. (k) Same аз (i) in Rule 49. 

50. Wooden Mouldings (sve also рата. 24).—(a) Must have, both outside and 
inside, at least two coats of waterproof paint, or be impregnated with a moisture 
repellent. (5) Must be made of two pieces, а backing and capping so constructed 
as to thoroughly encase the wire, and provide a lin. tongue between the con- 
ductors, and а solid backing which, under grooves, shall not be less than zin. in 
thickness, and must afford suitable protection from abrasion. It is recommended 
that only hardwood moulding be used. 

51. Switches (see paras. 17 and 22). — General Rules.—(a) Must, when used 
for service switches, indicate, on inspection, whether the current be “оп” or “ой.” 
(^) Must, for constant current systems, close the main circuit and disconnect the 
branch wires when turned “off”; must be so constructed that they shall be 
automatic in action, not stopping between points when started, and must prevent 
an arc between the points under all circumstances. They must indicate, upon 
inspection, whether the current be “оп” or off.“ Switches must be made 
to comply with the following specifications, except in those few cases where 
peculiar design allows the switch to fulfil the requirements of the general 
rule (No. 51) in some other way. In such cases the switch should be submitted 
for special examination before being used. (e) Must be mounted on non- 
combustible, non-absorptive, insulating bases, such as slate or porcelain, Bases of 
over 25 sq. in. area must have at least four supporting screws. Holes for support- 
lug screws must бе so located or countersunk that there will be at least lin. space 
measured over the surface between the head of the screw or washer and the nearest 
live metal. part, and in all cases when between parts of opposite polarity, must be 
countersunk. (d) Pieces carrying the contact jaws and hinge clips must be secured 
to the base by at least two screws, or else made with a square shoulder or provided 
with dowel-pins, to prevent possible turnings, and the nuts or screw-heads on the 
under side of the base must be countersunk not less than lin. and covered with а 
waterproof compound which will not melt below 150" F. (e) Hinges of knife switches 
must not be used to carry current, unless they are equipped with spring washers 
held by locknuts or pins, so arranged that a firm and secure connection will be 
maintained at all positions of the switch blades. (/) All switches must have 
ample metal for stiffness and to prevent rise in temperature of any part of over 
50°F. at fall load, the contacts being arranged so that а thoroughly good bearing 
at every point is obtained with contact surfaces advised for pure copper blades of 
about | aq. in. for each 75 amperes, the whole device to be mechanically well made 
throughout. (9) АП cross-bars less than 310. in length must be made of insulating 
material. Bars of 3 in. and over, which are made of metal to insure greater 
mechanical strengtb, must be sufficiently separated from the jaws of the switch to 
prevent arcs following from the contacts to the bar on the opening of the switch 
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under any circumstances. Metal bars should preferably be covered with insulating 
material. To prevent possible turning or twisting, the cross bar must be secured 
to each blade by two screws, or the joints made with square shoulders or provided 
with dowel-pins. (Л) Switches for currents of over 25 amperes must be equipped 
with lugs, firmly screwed or bolted to the switch, and into which the conducting 
wires shall be soldered. For the smaller sized switches simple clamps can be 
employed, provided they are heavy enough to stand considerable hard usage. (+) 
Must operate successfully at 50 per cent. overload in amperes, with 25 per cent. 
excess voltage under the most severe conditions they are liable to meet with in 
practice. (Jj) Must be plainly marked where it will be visible, when the switch is 
installed, with the name of the maker and the current aud the voltage for which 
the switch is designed. (k) The following table shows minimum break distance and 
Separation of nearest metal parts of opposite polarity of plain knife switches for 
different voltages and different currents. The values given refer to the marked 
capacities of the switches, aud include the safety factors required by section ($) 
above. The valves given are correct for switches to be used on direct-current 
systems and can, therefore, be safely followed in devices designed for alternating 
currents :— 


Separation of nearest Minimum Separation of nearest Minimum 
metal parta of break metal parts of 
opposite polarity. distance. opposite polarity. distance. 
in. in. in. in. 
125 volts or less for Switch and Panel Boards: | 126 to 250 volts for all Switches : 
10 amperes or less ... 1 2 10 amperes or leas ... 11 11 
11-25 amperes ...... Et ex i 11-55 amperes  ...... 1 LA 
26-50 je. e равна lf o — 1 56-100 p» .... 2l «x 2 
For individual Switches : 101- „ 2b ss 21 
10 amperes ог les... А 501-600 % ...... 222222 21 
11-25 amperes ` 1]  ..... 1 601-1,000 % 5. а 23 
36-100 , .... 111 . Ц 251 to 600 volts for all Switches: 
101-500 , o 22 2 10 amperes or less 5} ..... 3 
501-600 „ ...... 24 quu 2) 11-55 amperes  ...... Д o 54 
601-1,000 , _...... Ó- а 2i 56-100 p ...... ai 2 4 


Auxiliary breaks or equivalent are recommended for switches designed for over 500 volts and 
less than 100 amperes, and will be required on switches designed for use in breaking currente over 
100 amperes, at а pressure of more than 300 volta. 

Snap Switches—Flush, push button, door, fixture and other snap switches 
used on constant potential systems, must be constructed їп accordance with the 
following specifications: (1) Current-carrying parts must be mounted on поп- 
combustible, non-absorptive insulating bases, such as slate or porcelain, and the 
holes for supporting screws should be countersunk not less than in.; and in no 
case must there be less than rin. space between supporting screws and current- 
carrying parts. Sub-bases, which will separate the wires at least lin. from the 
surface wired over, should be furnished for all snap switches used in exposed knob 
ог cleat work. (т) Pieces carrying contact jaws must be secured to the base by at 
least two screws, or else made with а square shoulder, or provided with dowel- 
pins or otherwise arranged to prevent possible turnings; and the nuts or screw 
heads on the under side of the base must be countersunk not less than jin., and 
covered with a waterproof compound which will not melt below 150'F. (n) АП 
switches must have ample metal for stiffness and to prevent rise in temperature 
of any part of over 50'F. at full load, the contacts being arranged so tbat 
a thoroughly good bearing at every point is obtained. The whole device to be 
mechanically well made throughout. 

In order to meet the above requirements on temperature rise without causing excessive 
friction and wear on current-carrying parts, contact surfaces of from 0'1 sq. in. to 0:15 sq. in. for each 
10 amperes will be required, depending upon the metal used and the form of construction adopted, 

(о) Any material used for insulating current-carrying parts must retain its 
insulating and mechanical strength when subject to continued use, and must not 
soften at & temperature of 212'F. (p) Binding posts must be substantially 
made, and the screws must be of such size that the threads will not strip when 
set up tight with a screw-driver. (9) Covers made of conducting material, 
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except face plates for flush switches, must ђе lined on sides and top with 
insulating, tough and tenacious material at least in. in thickness, firmly secured 
so that it will not fall out with ordinary handling. Side lining should 
extend slightly beyond the lower edge of the cover. (r) The handle or button or 
any exposed parts must not be in electrical connection with the circuit. (s) Must 
* make and break" with a quick snap, and not stop when motion has once been 
imparted by the button or handle. Must operate successfully at 50 per cent. over- 
load in amperes and 25 per cent. excess voltage under the most severe conditions 
they are liable to meet with iu practice. When slowly turned “оп and off" at the 
rate of about two or three times per minute must make and break the circuit 
6,000 times before failing, while carrying the rated current. (t) Must be plainly 
marked where it may be readily seen after the device is installed, with the name 
or trade mark of the maker and the current and voltage for which the switch is 
designed. Оп flush switches these markings may be placed on the back of the 
face-plate or on the sub-plate. On other designs they must be placed on the front 
of the cap, cover, or plate. Switches which indicate, upon inspection, whether the 
current be “on” or “off” are recommended. 

52. Cut-outs and Circuit Breakers (sce also paras. 17 and 21).—General Rules. 
—(a) Must be supported on bases of non-combustible, non-absorptive insulating 
material. (b) Cut-outs must be provided with covers, when not arranged in 
approved cabinets, so as to obviate any danger of the melted fuse metal coming in 
contact with апу -substance which might be ignited thereby. (с) Cut-outs must 
operate successfully, under the most severe conditions they are liable to meet with 
in practice, on short circuits with fuses rated at 50 per cent. above and with a 
voltage 25 per cent. above the current and voltage for which they are designed. 
(d) Circuit-breakers same аз (c) above. (е) Must be plainly marked, where it will 
always be visible, with the name of the maker, and current and voltage for which 
the device is designed. 

Switch and Tablet Boards.—The following rules are designed to cover open 
link fuses mounted on slate ог marble bases including switchboards, tablet boards 
and single fuse blocks. They do not apply to fuses mounted on porcelain bases, 
to the ordinary porcelain cut-out blocks, enclosed fuses or any special or covered 
type of fuse. When tablet boards or single fuse blocks with such open links fuses 
on them are used їп general wiring, they must be enclosed in cabinet boxes made 
to meet the requirements of Rule 54. This is necessary because a severe flash 
occurs whenever a fuse melts, so that they would be dangerous if exposed in the 
neighbourhood of any combustible material: (f) Must be mounted on slate or 
marble bases. Bases of over 25 sq. in. area must have at least four supporting 
screws. Ноев for supporting screws must be kept outside of the area included 
by the outside edges of the fuse terminals, and must be so located or countersunk 
that there will be at least Ain. space between the head of the screw or washer and 
the nearest live part. (7) Nuts or screw heads on the underside of the base must 
be countersunk not less than lin. and covered with a waterproof compound which 
will nat melt below 150°Е. (A) All fuse block terminals must have ample metal 
for stiffness and to prevent rise in temperature of any part of over 50°F. at 
full load. Terminals, as far as practicable, should be made of compact form 
instead of being rolled out in thin strips, and sharp edges or thin projecting pieces, 
аз on wing thumb nuts and the like, should be avoided. Thin metal, sharp edges and 
Projecting pieces are much more likely to cause an arc to start than a more solid 
mass of metal. It is a good plan to round all corners of the terminals and to 
chamfer the edges. (i) Clamps for connecting the wires to the fuse block terminals 
must be of solid rugged construction, so as to insure a thoroughly good connection 
and withstand considerable hard usage. For fuses above 50 amperes lugs firmly 
screwed or bolted to the terminals, and into which the conducting wires are soldered, 
Must be used. (j) Must operate successfully when blowing only one fuse at a time 
on short-circuits with fuses rated at 50 per cent. above and with a voltage 25 per 
«ent. above the current and voltage for which the cut-out is designed. (/) Must be 
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plainly marked where it will be visible when the cut-out block is installed with 
the name of the marker and the current and the voltage for which the block is 
designed. (/) The following table shows the minimum break distance and the 
separation of the nearest metal parts of opposite polarity for plain open link fuses 
when mounted on slate or marble bases for different voltages and for different 
currents. The values given refer to the marked capacities of the cut-out blocks 
and include the safety factors required by article ()) above. The values given are 
correct for fuse blocks to be used on direct current systems and can therefore be 
safely followed in devices designed for alternating currents :— 


Separation of nearest Minimum Separation of nearest Minimum 
metal parts of break — | metal parta of break 

opposite polarity. ^ distance. | opposite polarity. distance. 
125 volts or less in. in. | 126 to 250 volte in. in. 
10 amperes ог less... # ...... $ 10 amperes or leas... 1  ..... . 14 
11-100 amperes ...... Е мы 4 11-100 amperes ...... 14 ...... 1+ 
101-500 „bl т ise 1 101-500 yc dew 2 — 1 14 

501-1,000 , ...... Ji — 14 501-1,000 „ „ . 2% uuu б 


For 250 volt systems with the ordinary front connected terminals, except where 
these have a mass of compact form equivalent to the back connected terminals 
usually found їп switchboard work, a substantial barrier of insulating material not 
less than jin. in thickness must be placed in the “ break” gap—this barrier to 
extend out from the base at least lin. further than any bare live part of the fuse 
terminal including binding screws, nuts, and the like. 


93. Puses (see a/so paras. 17 and 21).—(a) Must have contact surfaces or 
tips of harder metal having perfect electrical connection with the fusible part of 
the strip. (b) Must be stamped with about 80 per cent. of the maximum current 
they can carry indefinitely, thus allowing about 25 per cent. overload before fuse 
melts. 

With naked open fuses, of ordinary shapes and not over 500 amperes capacity, the minimum 
current which will melt them in about five minutes may be safely taken aa the melting point, as 
the fuse practically reaches its maximum temperature in this time. With larger fuses а longer 
time is necessary. Enclosed fuses, where the fuse is often in contact with substances having good 
conductivity to heat, and often of considerable volume, require а much longer time to reach а 
maximum temperature on account of the surrounding material which heats up slowly. "These data 
are given to facilitate testing. 

(c) Fuse terminals must be stamped zwith the maker's name, initials, or some 


known trade mark. 


54. Cut-out Cabinets must be so constructed and cut-outs so arranged as to 
obviate any danger of the melted metal coming in contact with any substance which 
might be ignited thereby. The following specitications should be followed ` (a) Boxes 
may be made of marble, slate, or wood. If wood is used the inside of the box must 
be lined with a non-combustible material such as slate or asbestos board. If 
asbestos board is used it must be at least lin. in thickness, must be neatly put on, 
and firmly secured in place by shellac and tacks. (5) The door must close against 
а rabbet so as to be perfectly dust-tight. Strong hinges and a strong hook or catch 
are required. Glass doors must be glazed with heavy plate glass, not less than vin. 
in thickness, and panes not to exceed lft. in width. А space of several inches should 
be allowed between the fuses and the door, especially when glass is used. This is 
necessary to prevent cracking or breaking by the severe blow and intense heat which 
may be produced under some conditions. (с) Bushings through which wires enter 
must tightly fit the holes in the box, and must be of approved construction. Wires 
should tightly fit the bushings (using tape to build up the wire, if necessary, so as 
to keep out the dust). 


55. Sockets (see para. 27).—Sockets of all kinds, including wall receptacles, 
must be constructed in accordance with the following specifications: (а) Standard 
Sizes.— The standard lamp socket shall be suitable for use on any voltage not 
exceeding 250 and with any size lamp up to 50 c.p. For lamps larger than 50 с.р. 
a standard keyless socket may be used, or if a key is required, a special socket 
designed for the current to be used must be made. Апу special sockets must 
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follow the general spirit of these specifications. (0) Markiny.—The standard 
socket must be plainly marked 50 c.p., 250 volts, and with either the manufacturer's 
name ог registered trade mark. Special large sockets must be marked with the 
current and voltage for which they are designed. (с) Shell. — Metal used for shells 
must be moderately hard, but not hard enough to be brittle or so soft as to be easily 
dented or knocked out of place. Brass shells must be at least 0`013іп, in thickness, 
and shells of any other material must be thick enough to give the same stiffness and 
strength of brass. (d) Zining.—The inside of the shells must be lined with insu- 
lating material, which shall absolutely prevent the shell from becoming a part of the 
cireuit even though the wires inside the socket should start from their position 
under binding screws. The material used for lining must be at least Jan. in thick- 
ness, and must be tough and tenacious. It must not be injuriously atfected by the 
heat from the largest lamp permitted in the socket, aud must leave the water in 
which it is boiled practically neutral. It must be во firmly secured to the зЪе that 
it will not fall out with ordinary handling of the socket. It is preferable to have the 
lining in one piece. (е) Cap.—Caps when of sheet brass must be at least 0:013in. 
in thickness, and when cast ог made of other metals must be of equivalent strength. 

The inlet piece, except for special sockets, must be tapped aud threaded for ordinary 

lin. pipe. It must contain sufficient metal for a full, strong thread, and, when not 

of the same piece as the cap, must be joined to it in a way to give the strength of a 

single piece. "There must be sufficient room in the cap to enable the ordinary wire- 

man to easily and quickly make a knot in the cord and push it into place in cap 
without crowding. All parts of the cap upon which the knot is likely to bear must 
be smooth and well insulated. (f) Frame and Screws.—The frame holding moving 
parts must be sufficiently heavy to give ample strength and stiffness. Brass 
pieces containing screw threads must be at least O-UGin. in thickness. 
Binding post screws must not be smaller than No. 5 wire and about 40 
threads per inch. (у) Spacing.—Pvints of opposite polarity must everywhere 
be kept not less than in. apart unless separated by a reliable insulation. 
(Л) Connections.—The connecting points for the flexible cord must be made to very 
securely grip a No. 16 or 18 B. and S. conductor. A turned up lug, arranged во that 
the cord may be gripped between the screw and the lug in such a way that it cannot 
possibly come out, is strongly advised. (i) Lamp Holder.—The socket must firmly 
hold the lamp in place so that it cannot be easily jarred out, and must provide а 
contact good enough to prevent undue heating with maximum current allowed. The 
holding pieces, springs and the like, if a part of the circuit, must not be sufliciently 
exposed to allow them to be brought in contact with anything ou:side of lamp and 
socket. (j) Dase.— The inside parts of the socket, which аге of insulating material, 
except the lining, must be made of porcelain. (/) Acy.—The socket key-handle must 
be of such а material that it will not soften from the heat of а 50 c.p. lamp hanging 
downwards in air at 70°F. from the socket, and must be securely, but not necessarily 
rigidly, attached to the metal spindle it is desizned to turn. (l) Sea/ing.—All screws 
in porcelain pieces, which can be firmly sealed in place, must be во sealed by a 
waterproof compound which will not melt below 200 F. (т) Putting Together. — The 
socket must, as а whole, be во put together that it will not rattle to pieces. Bayonet 
Joints or equivalent are recommended. (п) Test.— The socket, when slowly turned “оп 
and off” at the rate of about two or three times per minure, must * make and break ” 
the circuit 6,000 times before failing, when carrying а load of 1 ampere at 250 volta. 

0) Keyless Sockets.—Keyless sockets of all kinds must comply with requirements 
for key sockets as far 38 they apply. (p) Sockets of Insulating Materials. — Sockets 
ande of porcelain or other insulating material must conform to the above require- 

4 ‘sents as far as they apply, and all parts must be strong enough to withstand a 
moderate amount of hard usage without breaking. (7) Jnlet Bushing.— When the 
socket ig not attached to fixtures, the threaded inlet must be provided with a strong 
nsulating bushing having a smooth hole of at laest .”. in. in diameter. The corners 
of the bushing must be rounded and all inside fins removed, so that in no place will 
the cord be subjected to the cutting or wearing action of a sharp edge. 
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56. Hanger-boards.— (a) Hanger- boards must be so constructed that all wires 
and current-carrying devices thereon shall be exposed to view and thoroughly 
insulated by being mounted on a non-combustible, non-absorptive insulating 
substance. All switches attached to the same must be so constructed that they 
shall be automatic in their action, cutting off both poles to the lamp, not stopping 
between points when started, and preventing an arc between points under 
circumstances. | 

57. Arc Lamps («ее also paras. 19 and 29).—(a) Must be provided with reliabie 
stops to prevent carbons from falling out in case the clamps become loose. (5) Must 
be carefully insulated from the circuit in all their exposed parts. (c) Must, for 
constant-current systems, be provided with an approved hand switch, also an auto- 
matic switch that will shunt the current around the carbons, should they fail to feed 
properly. The hand switch to be approved, if placed anywhere except on the lamp 
itself, must comply with requirements for switches on hanger-boards as laid down in 
para. 56. 

58. Spark Arresters (see paras. 19 c and 29 c).—Spark arresters must во close 
the upper orifice of the globe that it will be impossible for any sparks, thrown off by 
the carbons, to escape. 

59. Insulating Joints (see рата. 26a).—(a) Must be entirely made of 
material that will resist the action of illuminating gases, and will not give way or 
soften under the heat of an ordinary gas flame or leak under а moderate pressure. 
They shall be so arranged that & deposit of moisture will not destroy the insulating 


effect, and shall have an insulating resistance of at least 4,000 volts E.M.F. between 


the gas-pipe attachments, and be sufficiently strong to resist the strain they will 
be liable to be subjected to in being installed. (6) Insulating joints having soft 
rubber in their construction will not be approved. 

60. Resistance Boxes and Equalisers (see also рата. 4).— Must be equipped 
with metal, or with other non-combustible frames. The word “frame” in this 
seotion relates to the entire case and surroundings of the rheostat, and not alone 
to the upholding supporta. 

61. Reactive Coils and Condensers.— (a) Reactive coils must be made of non- 
combustible niaterial, mounted on non-combustible bases, and treated in general 
like sources of heat. (5) Condensers must be treated like apparatus operating with 
equivalent voltage and currents. They must have non-combustible cases and 
supports, and must be isolated from all combustible materials and in general 
treated like sources of heat. 

62. Transformers (see also paras. 11, 13, 13 a and 36).—(a) Must not be placed 
in any but metallic or other non-combustible cases. (J) Must be constructed 
to comply with the following tests: 1. Shall be run for 8 consecutive hours 
at full load in watts under conditions of service, and at the end of that time 
the rise in temperature, as measured by the increase of resistance of the primary 
coil, shall not exceed 135°F. 2. The insulation of transformers when heated shall 
withstand continuously for 5 minutes а difference of potential of 10,000 volta 
(alternating) between primary and secondary coils and between the primary coils 
and core, and a no-load “ run" аб double voltage for 30 minutes. 

63. Lightning Arresters (see also para. 5).—Must be mounted on non- 
combustible bases, and must be so constructed as not to maintain an arc after the 
discharge has passed, and must have no moving parta. 


Crass E.—MISCELLANEOUS. 


64. Signalling Systems (governing wiring for telephone, telegraph, district 
messenger and call-bell circuits, fire and burglar alarms, and all similar systems)— 
(a) Outside wires should be run in underground ducta or strung on poles and, as far as 
possible, kept off of buildings, and must not be placed on the same cross-arm with 
electric light or power wires. ($) When outside wires are run on the ваше pole 
with electric light or power wires, the distance between the two inside pins of each 
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cross-arm must not be less than 26in. (e) All aerial conductors and under- 
ground conductors which are directly connected to aerial wires must be provided 
with some approved protective device, which shall be located as near their point of 
entiance to the building as possible, and not less than біп. from curtains or other 
inflammable material. (d) If the protector is placed inside of building, wires, from 
outside support to binding-posts of protector, shall comply with the following 
requirements: 1. Must be of copper, and not smaller than No. 16 В. & 5. gauge. 
2. Must have an approved rubber insulating covering (see para. 41). 3. Must have 
drip loops in each wire immediately outside the building. 4. Must enter buildings 
through separate holes sloping upward from the outside; when practicable, holes to 
be bushed with nov-absorptive, non-combustible insulating tubes extending through 
their entire length. Where tubing is not practicable, the wires shall be wrapped 
with two layers of insulating tape. 5. Must be supported on porcelain insulators, 
so that they will not come in contact with anything other than their designed 
supports. 6. A separation between wires of at least 24in. must be maintained. 

In case of crosses these wires may become a part of a high-voltage circuit, so that similar care 
to that given high-voltage circuits is needed in placing them. Reliable porcelain bushings at the 
entrance holes are desirable, and are only waived under adverse conditions, because the state of the 
art in this type of wiring makes an absolute requirement inadvisable. 

(е) The ground wire of the protective device shall be run in accordance with the 
гоПо wing requirements: 1. Shall be of copper, and not smaller than No. 18 B. & S. 
2. Must have an approved rubber insulating covering (see para. 41). 3. Shall run 
in as straight a line as possible to a good, permanent ground, to be made by 
connecting to water or gas pipe, preferably water pipe. If gas pipe is used, the 
connection, in all cases, must be made between the meter and service pipes. In the 
absence of other good ground, the connection shall be made by means of а metallic 
plate or bunch of wires buried in permanently moist earth, 

In attaching a ground wire to a pipe, it is often difficult to make a thoroughly reliable solder 
joint. It is better, therefore, where possible, to carefully solder the wire to a brass plug, which 
may then be firmly screwed into a pipe fitting. Where such joints are made under ground, they 
should be thoroughly painted and taped to prevent corrosion. 


(7) The protector to be approved must comply with the following require- 
ments: 1. Must be moun:ed on non-combustible, non-absorptive insulating bases, 
80 designed that when the protector is in place all parts which may be alive will be 
thoroughly insulated from the wall holding the protector. 2. Must have the 
following parts: A lightning arrester which will operate with a difference of 
potential between wires of not over 500 volts, and so arranged that the chance of 
accidental grounding is reduced to а minimum; а fuse designed to open the circuit 
in case the wires become crossed with light or power circuits. "The fuse must be 
able to open the circuit without arcing or serious flashing when crossed with any 
ordinary commercial light or power circuit ; a heat coil, if the sensitiveness of the 
instrument demands it, which will operate before a sneak current cin damage the 
instrument the protector is guarding. (Heat coils are necessary in all circuits 
normally closed through magnet windings which cannot indefinitely carry a current 
of at least five amperes. The heat coil is designed to warm up and melt out with a 
current large enough to endanger the instruments if continued for a long time, 
but so small that it would not blow the fuses ordinarily found necessary for such 
lostruments. These smaller currents are often called“ sneak currents.) 3. The 
fuses must be so placed as to protect the arrester and heat coils, and. the protector 
terminals must be plainly marked “ line," “instrument,” ground.“ 


(9) Wires beyond the protector, except where bunched, must be neatly 
arranged and securely fastened in place in any convenient, workmanlike manner. 
They must not come nearer than Gin. to any electric light or power wire in the 
ane unless encased in approved tubing so secured as to prevent its slipping out 
Or place. 


The wires would ordinarily be insulated, but the kind of insulation is not specified, as the 
Protector is relied upon to stop all dangerous currents, Porcelain tubing or approved flexible 
tubing may be used for incasing wires where required as above. 
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(h) Wires connected with outside circuits, where bunched together within any 
building, or inside wires where laid in conduits or ducta with electric light or power 
wires, must have fire-resisting coverings, or else must be enclosed in an air-tight 
tube or duct. 


65. Electric Gas Lighting.—Electric gas lighting must not be used on the 
same fixture with the electric light. 

66. Insulation Resistance.—The wiring in any building must test free from 
grounds—z.e., the complete installation must have an insulation between conductors 
and between all conductors and the ground (not including attachments, sockets, 
receptacles, &c.) of not less than the following :— 


ohms. ohms, ohma 

Upto S amps 4,000,000 Upto 50 amps 400,000 Up to 400 amps 50,000 
А IO: x weeds 2,000,000 „ 100 , ...... 200,000; , 800 ,000 

yi dU OV Gu 800000. „ 200 , „ 100,000 | „ 1,6000000 ' 12,500 


АП eut-outs and safety devices in place in the above. Where lamp sockets, 
receptacles and electroliers, &c., are connected, one-half of the above will be required. 


67. Soldering Fluid.—(«) The following formula for soldering fluid is 
suggested : Saturated solution of zinc chloride 5 parts, alcohol 4 parts, glycerine 
] part. 

APPROVED MATERIALS. 

[A list of approved Wires, &c., and the names of makers are given in а SUPPLE- 

MENT to the rules, which is issued half-yearly.] 


Crass F.—MARINE WORK. 


68. Generators.—(a) Must be located in a dry place. (b) Must have their 
frames insulated from their bed-plates. (c) Must each be provided with a water. 
proof cover. (d) Must each be provided with a name plate, giving the makers 
name, the capacity in voltage and amperes, and normal speed in revolutions per 
minute, · 


69. Wires.—(a) Must be supported in approved moulding or conduit, except 
at switchboards and portables. 

Special permission may be given for deviation from this rule in dynamo-rooma. 

(5) Must have no single wire larger than No. 12 B. and S. Wires to be 
stranded when greater carrying capacity is required. No single solid wire smaller 
than No. 14 B. and S., except in fixture wiring, to be used. 

Stranded wires must be soldered before being fastened under clamps or binding screws, and 


` when they have a conductivity greater than No. 8 B. and S. copper wire they must be soldered 


into lugs. 

(с) Splices ог taps in conductors must be avoided аз far аз possible. Where it із 
necessary to make them they must be so spliced or joined as to be both mechanically 
and electrically secure without solder. They must then be soldered, to ensure 
preservation, covered with an insulating compound equal to the insulation of the 
wire, and further protected by a waterproof tape. The joint must then be coated or 
painted with a waterproof compound. For moulding work: (d) Must have an 
approved insulating covering. 

The insulation for conductors, to be approved, must be at least yin. in thickness and 
be covered with а substantial waterproof and in flameproof braid. The physical characteristics 
shall not be affected by any change in temperature up to 200°F. After two weeks submersion in 
galt water at 70°F., it must show an insulation resistance of 100 megohms per mile after three 
minutes' electrification with 550 volta. 

(el Must have, when passing through watertight bulkheads and through all 
decks, а metallic stuffing tube lined with hard rubber. In case of deck tubes they 
shall be boxed near deck to prevent mechanical injury. (/) Must be bushed with 
hard rubber tubing jin. in thickness when passing through beams and non-water- 
tight bulkheads. For conduit work: (ol Must have an approved insulating 
covering. 

The insulation for conductors, for use in lined conduits, to be approved, must be at least 
zin. in thickness, and be covered with a substantial waterproof and flameproof braid. The 
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physical characteristics shall not be affected by any change in temperature up to 200" F. After 
two weeks’ submersion in salt water at 70°F., it must show an insulation resistance of 100 megohms 
per mile after three minutes' electrification with 550 volts. 

For unlined metal conduits, conductors must conform to the specifications given for lined 
conduita, and in addition have a second outer fibrous covering at least ein, in thickness, and 
sufficiently tenacious to withstand the abrasion of being hauled through the metal conduit. 


(h) Must not be drawn in until the mechanical work on the conduit is com- 
pleted and same is in, place. (i) Where run through coal bunkers, boiler rooms, 


and where they are exposed to severe mechanical injury, must be encased in 
approved conduit. 


70. Portable Conductors.—Must be made of two-stranded conductors, each 
having a carrying capacity equivalent to not less than No. 14 В. and S. wire, and 
each covered with an approved insulation and covering. 

Where not exposed to moisture or severe mechanical injury, each stranded conductor must 
have a solid insulation at least „ìu. in thickness, and must show an insulation resistance 
between conductors, and between either conductor and the ground, of at least 50 megohms per mile 
after two weeks’ submersion in water at 70°F. and be protected by a slow-burning, tough-braided 
outer covering. Where exposed to moisture and mechanical injury—as for use on decks, holds 
and fire-rooms—each stranded conductor shall have a solid insulation, to be approved, of at 
least „yin. iu thickness, and protected by a tough braid. The two conductors shall then be 
stranded together, using a jute filling. The whole shall then be covered with a layer of flax 
either woven or braided, at least pin. in thickness, and treated with a non-inflammable, water- 
proof compound. After one week's submersion ir water at 70°F. it must show an insulation 
between the two conductors, or between either conductor and the ground, of 50 megohms per mile. 


71. Bell or Other Wires.—Shall never be run in same duct with lighting 
or power wires. 


72. Table of Capacity of Wires— 


| Size of | Size of 
Area. А | Area + 
В. & S. | No. of | strands. B. & S. dac No. of | strands. 
gauge. SN strands. В. & В. Amperes | gauge. P5 strands. B. & S. Ашрегев, 
: | gauge | р gauge 
19 1.288 E ids ккө Ма 58,912 19 17 60 
18 1644 . Г... 5 E. ` eg 49,077 19 16 70 
17 2,048 Kë SS 5) le bg 60,088 57 18 85 
16 2,883 m sux 6 tos 75,776 57 17 100 
15 3257 | .. |» .. e e 99,064 61 18 120 
14 4107 70 / . 12 | .. 1124928 61 17 145 
12 6530  ... | 17 157,565 61 16 170 
BS 9,016 7 19 21 | 198,677 61 15 200 
11,568 7 , 18 25 1 250,527 61 14 235 
14,356 7 | 17 50 296,587 91 15 270 
18,081 : 7 16 35 573,737 91 14 520 
22.799 7 1.5 40 | 415639 127 15 | 340 
30,856 19 18 50 | 


wee | ^ 
When greater couducting area than that of 12 B. aud S. gauge is required, the conductor shall 

be stranded in a series of 7, 19, 37, 61, 91 or 127 wires, as may be required ; the strand consisting of" 

one central wire, the remainder laid around it concentrically, each layer to be twisted in the opposite 


direction from the preceding. 

. 73. Switchboards.— (a) Must be made of non-combustible, non-absorptive, 
insulating material such as marble or slate. (b) Must be kept free from moisture, 
and must be located so as to be accessible from all sides. (c) Must have а main 
switch, main cutout and ammeter for each generator. Must also have a voltmeter 


and ground detector. (d) Must have a cutout and switch for each side of each 
circuit leading from board. | 


74. Resistance Boxes (see para. 60).—Must be located on switchboard or 
away from combustible material. When not placed on switchboard they must be 
mounted on non-inflammable, non-absorptive insulating material. 


T5. Switches (see para. 61).—(а) Must be double-pole when circuits which 
they control supply devices which require over 660 walks of energy. (5) When 
exposed to dampness they must be enclosed in a watertight case. (c) Must be 


9E 
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of the knife pattern when located on switchboard. (d) Must be provided so that 
each freight compartment may be separately controlled. 


76. Cutouts (see para. 22). —(а) Must be placed at every point where a change 
is made in the size of the wire (unless the cutout in the larger wire will protect 
the smaller). (5) In places such as upper decks, holds, cargo spaces, and fire-rooms 
a watertight and fireproof cutout may be used, connecting directly to mains 
when such cutout supplies circuits requiring not more than 660 watts energy. 
(c) When placed anywhere except on switchboards and certain places, as cargo 
spaces, holds, fire-rooms, &c., where it is impossible to run from centre of distri- 
bution, they shall be in a cabinet lined with fire-resisting material. (d) Except 
for motors, search-lights and diving lamps shall be so placed that no group of 
lamps requiring a current of more than 660 watts shall ultimately be dependent 
upon one cutout. 


77. Fixtures.—(a) Shall be mounted on blocks made from well-seasoned 
lumber treated with two coats of whitelead or shellac. (b) Where exposed to 
dampness the lamp must be surrounded by а vapour-proof globe. (с) Where 
exposed to mechanical injury the lamp must be surrounded by a globe protected by 
a stout wire guard. (d) Shall be wired with same grade of insulation as portable 
conductors which are not exposed to moisture or mechanical injury. (е) Ceiling 
fixtures over 2ft. in length must be provided with stay chains. 


78. Sockets (sce para. 55). 
79. Wooden Mouldings (see para. 50).—(a) Where moulding is run over 


rivets, beams, &c., a backing strip must first be put up and the moulding secured 
to this. (5) Capping must be secured by brass screws. 


80. Interior Conduits (see paras, 22 and 49). 


81. Signal Lights.—Must be provided with approved tell-tale board, located 
preferably ın pilot house, which will immediately indicate a burned-out lamp. 


82. Motors.—(a) Must be wired under the same precautions as with a current 
of same volume and potential for lighting. The motor and resistance box must be 
protected by adouple-pole cutout, and controlled by a douple-pole switch, except 
in cases where 1 н.р. or less is used. 

The leads or branch circuits should be designed to carry a current at least 25 per cent. greater 
than that required by the rated capacity of the motor to provide for the inevitable overloading of 
the motor at times. 

(b) Must be thoroughly insulated. Where possible, should be set on base 
frames made from filled, hard, dry wood, and raised above surrounding deck. On 
hoists and winches they shall be insulated trom bed-plates by hard rubber, fibre or 
similar insulating material. (c) Shall be covered with a waterproof cover when not 
in use. (d) Must each be provided with а name plate, giving maker's name, the 
capacity in volts and amperes, and the norma! speed in revolutions per minute. 


83. Insulation Resistance.—The wiring in any vessel must test free from 
grounds; i.e., the complete installation must have an insulation between con luctors 
and between all conductors and the ground (not including attachments, sockets, 
receptacles, &c.) of not less than the following :— 


Upto 25 amperes ....... . 800,000 ohms. Up to 400 amperes ......... 50,000 ohms. 
» 50 TETTETETT , n » 800 / , 77 
i» A00 чу аи 200, 000 „ i 100 0 ů ена 12,500 „ 
„% O ve s ausente 100,000 „ | 


All cutouts and safety devices in place in the above. Where lamp sockets, 
receptacles and electroliers, &c., are connected, one-half ef the above will be 
required. 
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CANADIAN ELECTRIC LIGHT AND METER INSPECTION 
RULES. 


AN ‘Electric Light Inspection Act” was passed by the Canadian Parliament, 
and came into effect on the 1st May, 1895. "There has been no modification (Mr. 
Ormond Higman, Chief Electrical Engineer to the Inland Revenue Department, 
Canada, informs us) up to 31st December, 1903. Canadian legislation does not go so 
far as the Board of Trade Regulations in England, as it does not in any way regulate 
the action or supervise the work of contractors except in so far as such work is 
related to the question of correct measures and standards. The following is a 
summary of the principal provisions of the Act :— 

The commercial unit of supply of electrical energy shall be one thousand 
watt-hours, or the equivalent thereof in ampere-hours. 

Before supplying electrical energy for illuminating purposes to any purchaser, 
the contractors (electric light companies) shall declare the constant pressure at which 
they propose to supply energy at his terminals. The variation from the declared 
pressure shall not exceed at any time 3 per cent., except when due to accident to 
the generating plant or apparatus, or to the uncontrollable condition of the elements. 

The contractors shall be responsible for the maintenance in a proper condition 
of all electric lines and apparatus belonging to them or under their control, they 
shall not be responsible for any damages arising therefrom. 

If the contractors are reasonably satisfied that grounds exist on the system, they 
may inspect the wires and fittingson a purchaser's premises upon giving him onehour's 
notice, and if а ground be discovered having a resistance of 5,000 ohms or less 
the contractors shall forthwith discontinue the supply of energy to the purchaser. 

If the purchaser is dissatisfied with the action or tests of the contractors, he 
may have his wires and fittings tested by an electric light inspector, on application 
to the Department of Inland Revenue, which has charge of the inspection under 
the Act. The purchaser may also have the pressure of the electricity measured 
by an inspector. 

If the contractors make default in complying with the foregoing requirements, 
De shall be liable to a penalty not exceeding $20 (£4. 4s.) for every day of such 

efault. 

Any person who maliciously or fraudulently abstracts, causes to be wasted or 
diverted, consumes or uses any electricity, shall be deemed guilty of theft and be 
punishable accordingly. 

The amount of electrical energy supplied to any purchaser for lighting 
purposes, shall, if he so desirea, be ascertained by a meter. 

Meters must have direct-reading dials. Electrolytic meters now in use may 
be continued unless objected to by the purchaser, but renewals shall be made with 

` direct-reading types. 

Meters shall be verified and stamped by inspectors appointed under the Act, 
but no meter shall be stamped which varies in its readings at full capacity more 
than 3 per cent. from the legal standard. They are to be verified every five 
years, but the purchaser or contractors may at any time within the five years 
require the verification of the meter used, at the cost of the party in fault. 

Other provisions of the Act relate to inspection fees, appointment of inspectors, 

; penalties for tampering with meters, granting of certificates, registration of electric 

t light companies, Zo 

b The Governor in Council may also establish rules and regulations for testing 

{ the illuminating power of lamps; for instituting tests to determine what style ог 
make of meter shall be used; and such other regulations as are necessary for 
giving effect to the provisions of the Act. 

Standard apparatus have been placed in position in the Department, in accord 
ance with the provisions of the Act. The whole Dominion has been divided into 
districts and inspectors appointed. Lord Kelvin’s electrostatic multicellular 
Voltmeters and ampere balances are used as primary departmental standards. 
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CAPE COLONY. 


Bath Room Electric Switches and Fittings.— Ап official memorandum on 
the subject of the electric fittings (including switches) for use in bath rooms, signed 
by Mr. John Denham, acting Government Electrician for Cape Colony, was published 
in the Cape Government Gazette during 1903, as follows :— 

The attention of the public is drawn to the danger tbat exists in connection with the use of 
electric light in bath rooms, either public or private. The electric light switches most usually 
employed have brass covers and brass knobs, and it is quite possible that this metal work may bein 
unsuspected contact with the electric supply wires. In such a case, a person standing on a dry 
wooden floor, and using the switch, would not notice any defect, but anyone in the act of taking 
а bath, or standing with bare fcet on а wet or me allic floor, and attempting to turn on the light, 
would receive a very severe shock which would probably prove fatal even at the comparatively 
low pressure of 220 volts employed in Cape Town. The same danger existe in connection with 
other parts of the electric fittings, such as lampholders, key-switches, metal tubing through which 
wires are sometimes run, and the flexible suspension cords, any of which may become 
electrically in a similar manner to the brass switch covers. The precautions to be adopted to 
secure perfect safety are to have all metallic tubing that may be employed, and the electric fittings 
themselves, placed in such а position that they cannot possibly be touched by a person standing in, 
or on the edge of а bath, and are out of reach from the floor ; and to have none but switche 
with porcelain covers and handles inside bath rooms, or better still have them placed outside the 
room altogether. Under no circumstances should combined switches and lampholders (known as 
“  key-holders ") be employed in bath rooms. 


JAMAICA REGULATIONS. 


These regulations are undergoing revision and, therefore, we omit them on 
this occasion. We hope to be able to give in the next edition an abstract of 
the new rules, as well as of the Trinidad rules, which are in course of preparation 
by the consulting electrical engineer to the Government, Mr. C. C. F. Monckton. 


VICTORIA (COMMONWEALTH OF AUSTRALIA). 


The Fire Underwriters’ Association of Victoria have issued, since 1900, a set of 
rules for electrical installations, and copies can be obtained from Mr. Alex. H. Young, 
secretary, 60, Market-street, Melbourne. The rules have recently undergone slight 
revision, and a further more extensive revision is in progress. This revision was not 
completed in time for our 1904 issue. 


CALCUTTA (INDIA) FIRE OFFICE RULES. 


The rules for electric light and power installations, issued by the Calcutta Fire 
Insurance Agents’ Association, do not differ to any great extent from those issued 
by the British fire offices. A current density of 1,000 amperes per square inch is 
laid down as a superior limit (750 for high-tension currents), and a maximum actual 
temperature of 130°F. The insulation resistance of conductors is to be 750 
megohms per mile—considerably higher than is usually exacted in this country— 
and 1,000 megohms per mile in damp places. No particular insulating material is 
prescribed, so long as it is “ of the best quality and thoroughly durable and efficient." 
T win flexible may only be used for pendants and portable fittings, and on 220 volt 
circuits must have a vadial thickness of insulation of at least 20 mils. Wood casing 
is to be of teak, and varnished inside and out. Conductors passing through walls 
must be run in porcelain or other “ approved " tubes, filled with dry sand or other 
suitable incombustible substance. Under certain conditions conductors may be run 
uncased on insulators and supported by “approved” cleats. Fuses must be 
calculated to melt at 50 per cent. above their normal current, and should not be 
placed in ceiling roses. Lampholders must be of an“ approved type; at pressures 
over 200 volts they must have а partition of porcelain “ or other approved material ” 
between the terminals, and switch lamp-holders, unless of special make, are not 
allowed at such pressures. Permission of the Association must be obtained before 
using floor-sockets. Lamps, it is stated, should be renewed when appreciably 
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blackened—it is hard to see why blackened lamps occasion greater fire risk than 
new ones—and high candle-power lamps are forbidden where fluff, dust, or explosive 
gas is liable to accumulate. Arc lamps must have a cut-out on each pole, and 
motors and heating apparatus а switch and cut-out on each pole. The limit of 
pressure is fixed at 250 volts for continuous, and 125 volts for alternating, current. 
The number representing the minimum allowable insulation resistance in megohms 
is obtained by dividing 10 by the maximum number of amperes required. If the 
supply is alternating, this number must be doubled. 16 is pointed out that in 
India there is great difficulty in getting native workmen to do good work unless 
they are constantly watched. 


GERMAN WIRING RULES. 


'The principal sets of rules and regulations for the wiring of electric light, 
power and traction installations in Germany are those issued by the Verband 
Deutscher Elektrotechniker (the German Society of Electricians). These are :— 

(i.) Regulations for electrical heavy-current installations of low tension up 
to 250 volts. | 

(ii.) Safety regulations for electrical heavy-currsnt installations of medium 

tension from 250 to 1,900 volts. | 

(iii.) Safety regulations for electric heavy-current installations of high tension 

above 1,000 volts. | 

(iv.) Safety regulations for electric tramway installations by overhead traction 

with accumulators in the cars, and working under a pressure of from 
250 to 1,000 volts. 

With regard to (i). А new set of these rules has recently been issued, 
replacing those hitherto in force in all cases where the installation is completed 
after 186 January, 1903. The rules are not retrospective. This set of rules was 
unanimously adopted by the Commission of the V.D.E. appointed to prepare 
them in accordance with a resolution passed by the Verband on June 27, 1901. 
The subjects covered by these rules are shown by the following index to the 
Regulations :— 


А. General. | Installations in Structures. 


m . Structures generally. 
nsulation 
2 8 • | * * . ы 4 A "S a. 
Definitions. | iiie o Generatora, Motors and Trans 
. . oriners. 
В. Quality of Material to h. Used, | 


Laying of Conductors. 
Connections through Walls and Ceilings. 
Bare Conductors in Structures. 

Insulated Wires and Flexible Conductors, 
Laying with Insulator Bells, Rollers, Rims and 


Switehboards and Distribution Boards. 
Couductora. 


Quality aud Loading of Copper Couductore, 
Kinds of Conductors. 
Wire Conductors. 


Cl S 
Cords (Flexible Wires). | Laying in Tubes. 
Cables. Cable Laying. 
Apparatus. 


Fitting of Fuses. 
General, Fitting of Cutouts, 
Cutouts and Switches. Fitting of Apparatus, specially of Resistances 
Plugs, &с. and Heating Apparatus. 
panes and Heating Apparatus. | Ele:troliera 
uses, 


Insulation Materials and Materials for Fixing. Electrical Plants, with the Exception of Avcu- 
Wooden Casing and Cramps. 


| mulator Rooms. 
Rollers and Rims. '  Accumulator Rooms. 
Clamps. Dry Rooms containing no readily inflammalhle 
Tubes. material. 
| General Plants where fire risk exists. 
Areas where Risk of Explosion exista, with the 
| exception of Fire-damp Pits. 
! Moist Areas, with the exception of Mines. 
С. Regulations for LN. | Areas with Corrosive Vapours. 


^ Treatment of Various Areas. 


Lamps and Accessories. 
Glo» Lamps and Holders. 
Are Lampa 
Electroliers and Suspension Cords, 


Earthing of Neutral Wires. Saturated Areas. 
i Conductors. Shop Windo мн, Storehouses, &с. 
ing-in of Aerial Conductors into Structures. APPENDIX: З'апјаг з of the V. D. E. 
E-D 25* 
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The set of rules (ii.) deal with heavy current installations of medium tension, 
and apply to installations where the effective pressure between any two conductors, 
or one conductor and earth, is more than 250 but less than 1,000 volts, with the 
exception of electric tramway installations. The following list of subjects 
indicates the range of this set of regulations :— 


Definitions. Apparatus. 
Passage of Higher Pressures. ; General. 
Karthiog and Connecting of adjacent Metal Fuses. 
Parts. Cutouts апа Switches. 
Prevention of Risks of Explosions and Fire. Resistances. 
Generators, Motors and Trausforiners. | Lamps and Accessories. 
Accumulators, | General. 
Switchboards, Lamp Supports. 
Glow Lamps. 
Conductors. Are Lampe. 
Sectional Area. Insulation of Installations. 
Aerial Conductors. | Superintendents. 
Bare Conductors in Structures. | Insulation Resistance. 
Insulated Conductors. | Tests. 
Lead-covered Cables. . Regulations for Safety during Working. 
Laying of Conductors. | Plans. 
Insulation and Fixing of Conductors. Final Regulations. 


The Draft " high-tension rules (iii.) appeared in abstract in the 1902 edition 
of this Намрвоок. These have now received formal assent, and we give below 
an amplified abstract :— 


These rules apply to installations in which the effective pressure between any two conductors is 
1,000 volts or more. 

$1. Definitions, а. Jnsulution.—By insulating material is meant a fibrous or porous insulating 
material impregnated with suitable insulating compound, or a solid non-hygroscopic insulating 
material four times as thick as is actually necessary to withstand the pressure used at working 
temperatures Materials such as slate, wood or fibre may be used for constructional purposes, but 
not as insulation. There must be no perceptible surface leakage. 

d. Insulated Conductors.—After 24 hours’ immersion in water, insulated conductors must with- 
stand double pressure if they are to be used for pressures under 5,000 volts, and if intended 
for higher pressure they must withstand 3,000 volts excess. The test to last for an hour. 

f. Non-iuflammable Obiects.—Those which, after ignition, do not continue to burn by themselves, 


GENERAL. 

82. Danger Signals. А red zig-zag arrow is to be visible on the supports and coverings of 
high-pressure conductors. Where such conductors are hidden in walls, under floors, &c., this sign 
must be used to mark the eourse of the conductor. А notice, setting forth the meaning of the 
danger signal, is to be put up in a suitable place. 

$5. Passage of High Pressure into Low Pressure Circuits.— This must be prevented or ren- 
dered harmless, e.g., by the use of earthing or short-circuiting safety-devices or by permanently 
earthing a suitable point. 

84. Earthing Adtacent Metal Parts.—4All metallic protecting coverings of parte carrying 
current, and all guard-wires and guard-nets must be earthed. 

$5. Prevention of Explosions and Fire.—In rooms where explosive gases, dust or fibre are 
about, machines and apparatus must be enclosed in fire-proof boxes. Generally, the installation 
must be arranged so that the sparking in the electrical appliances cannot ignite any inflammable 
material. 

MACHINES AND TRANSFORMERS, 

8 6. Generators and Motors. а. With Insulated Frainc.— These must be surrounded by an 
insulated pathway for the attendant, and the arrangements must be sucb that it is impossible to 
touch simultaneously a charged part of the machine and the frame or an insulated body. 

b. With Earthed Frauw.—All charged parts which are accessible during working must be pro- 
tected by earthed metal covers. 

$7. Exciter Circuits.—It the high-pressure machines are not earthed, $ 6 а isapplbleica вјао 
to the exciters and their circuits. 

$8. Transformers.—a. $ 6 applies to transformers in accessible positions, but not to trans- 
formers in special chambers only accessible to authorised persons (“ iustruirtem Personal") if an 
arrangement is provided by means of which the frame can be earthed before handling. 

b. In the case of series connection, the transformer must be so constructed, or an automatic 
arrangement must be provided, to prevent dangerous heating from occurring in the transformer 
if the secondary circuit is interrupted. 

с. The transformer must withstand the pressures specified in rule $14 between the high- 
pressure winding and earth, frame and low-pressure winding respectively for one hour. 
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ACCUMULATORS FOR HIGH PRESSURE. 


§ 9. Accumulator rooms must be lit only with incandescent lamps, must be well ventilated, and 
no glowing or burning objects are allowed duriog charging. Each cell is to be insulated from the 
frame, and the latter from earth by glass, porcelain or similar non-hygroscopie supports. Arrange- 
ments must be made to prevent danger to the building if acid leaks out. The high-pressure 
batteries must be surrounded with an insulated pathway for the attendant, so arranged that it is 
m possible to touch points between which a higher pressure than 250 volts exists. Batteries for 
exciting high-pressure machines must be in accordance with these regulations if the frames of the 
machines are insulated. 

HIGH-PRESSURE APPARATUS. 


€ 10. Switchboards. Switchboards must be built of non-inflammible material, with the 
exception of the supporta and framing. 

a. Pront.—]f the floor in front of the board is insulated, all current-carrying portions must be 
inaccessible, and all other metallic parts which are accessible must be connected together and 
insulated from the earth. If there is no insulated floor, current-carrying parts, if not earthed, 
must be inaccessible, and accessible metal parts not carrying current must be earthed. 

b. Buck. —1 the back of the switchboard is not locked зо as to be inaccessible to all but 
epecially-authorised persons, the same rule applies as for the front. If the back has to be accessible 
during working, the distance between unprotected current-carrying parts and the opposite wal 
must be atleast 1 metre. Ш the latter also carries charged metal parts at an accessible height 
the horizontal distance to these inust be at least 2 metres, and the space must be divided by а railing. 

$ 11. Apparatus.—All apparatus must be arranged so that no person can be injured by 
splinters, sparks, or melted inaterial. Tue bases must be of non-inflammable insulating material, and 
covers must be provided as far as necessary to separate them from inflammable objects. All parts of 
apparatus that can acquire а high pressure must, И within reach, be provided with covers. Apparatus 
fitted in the open air to poles, at the height prescribed for aerial conductors in $ 16, can dispense 
with protective covera. All contacts must ђе so constructed that the strongest current they are 
used for will not cause a higher rise of temperature than 50°C. 

$ 12. Fuses.— All distribution conductors leading from the switchboard must be protected by 
melting fuses or other self-actiug current interrupters, (Neutral conductors, in tlie case of multiple 
conductor or polyphase systems, as well as all earthed conductors, are excepted, аз these must not 


contain any fuses.) The heaviest permissible melting current is to be in accordance with the 


following table ;— 


of Conductor. о" Fuse, of Fuse. | of Conductor. of Fuse. | of l'use. 
sq. mnm. am peres. | amperes. | ву. пип. aniperes. ainperes. 

1:5 | 6 | 12 | 50 100 200 

2:5 10 | 20 | 70 150 260 

4 | 15 | 50 | 95 165 550 

6 2) | 40 120 200 400 

10 | 30 |; 60 d 150 255 470 

16 | 40 | 80 | 185 275 550 

25 | 60 120 2240 350 660 


55 | 80 1.060 


Fuses must be fitted on all points where the sectional area of the conductor is reduced. The 
connecting wire between the main and the fuse may be of à smaller sectional area than the main 
conductor; but in this case it must be isolated. from inflammable objects, aad во fixed that short 
aud earth circuits cannot be formed on the conductor between the fuse and the branchiny-otf point. 
The fuses must ђе во constructed that when they melt or are at short circuit а permanent are 
cannot be formed behind the fuse. Ou fuses soft, plastic metals and alloys must not directly mike 
contact, but the fuse wires or strips must ђе soldered into contact pieces of copper or other equally 
suitable metal, Fuses must be so constructed and fitted that they can be handled without fear of 
danger, even when under pressure. 

$13. Lightning Protectors.-- All machines and apparatus connected to overhead conductors 
must be provided with lightning couductors, which remain etfective after repeated discharges. 

$14. Switches. — Besides tlie usual rules, it is specified that earthed conductors are not to be 
provided with switches, and that neutral wires must only be capable of being switched off simul- 
taneously with the outer wires, Also that, if the floor in front of the switchboard is not insulated, 
the switch must earth the outside circuit after it is switched otf. 


CONDUCTORS. 

‚ $15. General.—The distance of current-carrying conductors from one anther and from other 
objects muat be such as to exclude the possibility of touch or passage of curreat. Jointa must be 
soldered. Corrosive soldering tluids must not be used. The insulation of joints must be as good as 
that of the conductora jointed. Jointa in suspended wires must be relieved from atrain. The 


euds of cables connected to switehboards and apparatus are to be sweated, and conductors over 
АЧ. tam, in section must be sweated into sockets. 


860 1904.—* THE ELECTRICIAN” 


$16. Overhead Conductors.— These must ђе of bare wires. "They must be at least 6 metres from 
the surface of the ground and 7 metres when over roads or paths. They must not be within reach 
from buildings, in the ordinary course. Their section must be at least 10 sq. mm. The 
length of span and the sag must be so calculated that wooden poles have a factor of safety of 10, 
iron poles 5, and conductors 5, at —25°С. Wind-pressure is to be taken account of as amounting 
to 125kg. per 1 square metre. 

$17. Precautions for Overhead Conductors.— Overhead conductors along public thoroughfares 
must be arranged so that, if the conductor or an insulator breaks, the conductor is prevented from 
falling or is discharged. Guard wires are to be used in towns, near buildings and where the iine 
crosses public thoroughfares. Overhead wires in towns must be capable of being switched off in 
sections. Where conductors cross other conductors, guard-wires or guard-nets аге to be 
unleas the poles are arranged so that contact between the wires is impossible. If telephone 
wires are fixed on the same poles as high-pressure wires, provision must be made at the telephone 
station for preventing danger to those using the telephone.* When high and low tension con- 
ductors are fixed on the same poles, arrangements must be made to prevent contact between 
them in the event of one breaking, or in any other possible event. 

818. Conductors in and on Buildings.— Bare wires are only allowed in fire-proof rooms with 
non-inflammable contents. They must be fixed on upright insulators, as must also insulated wires 
unless they are enclosed in earthed metal or metal-encased tubes. АП high-pressure wires must ђе 
surrounded by protective coverings (earthed where accessible) in such away that the conductors 
cannot be touched. In particularly inaccessible places а guard-net of at least 15cm. mesh may 
be substituted for this covering. Conductors, whether bare or insulated, must be kept at a 
distance of 10cm. from the wall, except in passing through walls and ceilings when бсш. distance 
suffices. Or in the latter case they may be passed through an insulating tube which projects 50m. 
through the wallat the end. These rules do not apply to armoured cable. A separate tube must 
be provided for each conductor apart from multiple conductors. 

819. Tubes Гог Wires.— These must be of strong metal at least Imm. thick. Joints in the tube 
itself must be electrically continuous, and there must be no conductor jointe within the tube. The 
go and return wires may be laid in the same tube, in the case of continuous current, and must, in 
the case of alternating currents. 

$20. Section of Conductors.—The maximum currents allowed in conductors of various sections 
are set forth in the following table :— 


—— 


Sectional Area of Working Sectional Area of Working Sectional Area of Working 


Conductor. Current. | Conductor. Current. Conductor. | Current. 
——— RES oir oak то — * . —— Y ; — 
\ | | 
sq. шш. amperes. га. mm. amperes. sq. mm. ‹ amperes. 
1:5 6 | у 16 | 40 95 160 
25 10 25 00 120 200 
4 15 l 55 | 80 150 | 255 
6 | 20 | 50 100 185 215 
10 50 70 150 | 240 | 350 


§ 22. Cables.—Lead-covered cable, unless armoured, must be protected from mechanical injury, 
and may not be hung on pipe-hooks. The ends of lead-covered cable must be sealed so as to 
prevent the absorption of moisture. Where armoured cables are used, go and return conductors for 
alternating currents must all be contained in the same cable. "The conductors of vulcanised 
rubber cables must be tinned. 


Lamps ON HIGH-PRESSURE CIRCUITS. 

§ 23. General.— Easily accessible lamps must be protected by an earthed covering. Lamps must 
be provided with switches. Lampholders must be protected from the touch or earthed. Insulated 
wire must be used for lamps. In series of lamps each lamp must be provided with an arrange- 
ment to short-circuit it or close a shunt-circuit if connection within the lamp is broken. 

§ 24. Glow Lamps.—In rooms referred to in § 5 glow lamps are to be provided with strong 
air-tight glass globes covering the holder, and not removable without some appliance. These 
globes must again be surrounded by earthed metal cages. When lamps can come into contact with 
inflammable material such globes or cages must also be used. 

$ 25. Arc Lamps.—Arc lamps may not be used in rooms referred to in 85. All arc lampe 
must be provided with ash-guards. 

SUPERINTENDENCE. 

§ 26. Installations to be tested for insulation with at least 100 volts’ pressure before putting 

into operation; the same applies to extensions. Arrangements are to be made by means of 


Sec. 12 of the German Telegraph and Telephone Law of 1892 reads as follows :—“ If a dis- 
turbance in the working of a line is caused or feared by another line, electrical installations must, 
as far as possible. be so carried out that they do not interfere with one another. The cost is to be 
borne by the party who cause the disturbance or the anticipated disturbance by their later 
installation or by a later alteration to their exieting installation." 
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which the condition of theinsulation of the whole installation can be continuously observed, апа а 
record is to be kept. At least once a year a thorough inspection of the poles, conductors, safety 
devices (including cut-outs) and earth connectiong must be made, and all overhead wires must be 
visited at least once а quarter. Records of these inspections are also to be made. 


REGULATIONS FOR SAFETY DURING WORKING. 


§ 27. Work on the high-pressure network and current-consuming devices, including attendance 
to lamps, is only to be allowed when the pressure is switched off and the current-carrying parts are 
earthed and short-circuited in close proximity to where the work is being done. In cases where it 
is indispensable, work may be done on parts carrying high-pressure current in central stations and 
sub-stations, but such work is only to be done upou the instructions and in presence of the foreman 
cr his representative, No man may undertake such work unaccompanied. Instructions as to the 
treatment of persons rendered insensibie by electric shock are to be posted up in a prominent 
position, The manipulation of switches and changing of fuses do not come under this rule. 


DRAWINGS, 


828. There are to be diagrams and scale drawings of the switchboards in generating stations 
and detailed plans of transmission lines, conductor networks and consumers’ premises. 
A long list of conventional symbols to be used in these drawings is added. 


With reference to (iv.). This is the second (revised) edition of these rules 
and regulations, and these have just come into force. Further regulations for 
other systems of electric traction are reserved by the V.D.E. for future publica- 
tion. It may be noted that those portions of tramway installations which are 
worked under a pressure exceeding 1,000 volts are subject to the high-tension 
regulations (iii.) of the V.D.E. set out above. 

Following are the subjects dealt with in the various sections of the 
Rules (iv.) 


Central and Power Definitions. Apparatus. Switches. 

Stations. Accumulators. | Controlling Арра- Resistances. 
Lines. Switchboards. ratus. Lampsand Accessories, 
Vehicles. Conductors, Fuses, 


It may be added that power stations forming part of an electric tramway 
plant are subject to the safety regulations for electric “ medium ” tension installa- 
tions (ii ), and car depots are also classed as working areas within the meaning of 
the * medium ” tension regulations. These “ medium " tension rules are largely 
applicable to electric tramway installations, the exceptions being set out in the set 
of rules under review. 


In addition to the above sets of regulations, there is a special set of rules 
issued by the Berlin Electricity Works, which, being brief, may be given in extenso :— 


HIGH-PRESSURE SUPPLY REGULATIONS OF THE B.E.W. 


Following are the special high-pressure safety regulations adopted for the 
guidance of persons employed in the working of the electrical part of the central 
stations and distribution network of the Berlin Electricity Works :— 


І. General, —The rooms marked “High Pressure: Danger to Life” and with a red zig-zag 
arrow, and transformer stations containing bare metal parts wbich carry the high-pressure currents, 
must always be kept locked and must be entered by at least two persons, who have to be specially 
instructed and experienced employés. On account of the danger to life which arises from doing so, 
it is prohibited to touch a conductor carrying high-pressure current. The safety regulations of the 
Verein Deutscher Elektroechniker (German Society of Electricians) for high-tension installations 
and the regulations of the Berufsgenossenschaft fiir Feinmechanie (Trade's Union for Fine Mechanics) 
are distributed through all plant rooms, and every workmen is oblige to take note of them and to 


с" out his work in accordance with these regulations and with the} special instructions of his 
man. 


II. Regulations for Working on Parts which оте Switched Off.—Working on parts of the net- 
Work and of the current-consuming apparatus which are intended for carrying high-pressure currents, 
аз well as attendance to the lamps is only allowable after the current has been cut out and the parts 
which are used for sending the current have been earthed and short-circuited on the spot where the 
work is to be done. This rule must also be strictly followed when the dynamo and apparatus are 

g cleaned. If the earthing and short.circuiting cannot possibly be effected on the spot where 
the work is to be done, as, for instance, ou the diemounting of cable sleeves, the person who is 
charged with the work! must personally satisfy himself in the proper quarter, such as station, switch 


362 1904.—* THE ELECTRICIAN " 


room, column, &c., that the switching-off, earthing and short-circuiting has been properly effected. 
Should there be any doubt as to whether the cable on which the work is to be carried out is 
identical with the one which has been switched off and short-circuited, which might be the case if 
the position of the part carrying high-pressure currents which is to be examine1 could not be satis- 
factorily proved by the existing plans, marks aud lables, the nearest foreman must be asked tor his 
advice first, and he has to decide what is to be done in the case in question. ' 


Purpose and Effect of Short-circuiting and Earthing.—The purpose of short-circuiting and 
earthing is to make it possible for the employés to touch the coaductor parts in question withoat 
running any risk. The short-circuiting shall, in case the conductor parts on which work is being 
done are switched on by mistake, cause the fuses belonging to them to melt, and so render the 
conductor dead. As, however, the fuse of a conductor (a pole) may remain intact, and, therefore, 
the conductor can still be under the high-pressure against earth, the latter must be earthed besides. 
Through this earth connection a current may flow which is strong enough to cause also the last fuse 
of the earthed conductor to melt ; therefore, the earth connection must be so made that a current 
of the strength of the melting current of the fuse does not meet with such great resistance as will 
cause dangerous differences of pressure between the earth conductor and the place where the work- 
man is standing, or between any two points of the earth and the part upon which work is being 
carried out, that can be simultaneously reached by a person, ог between any two points of the earth 
itself respectively. 


ПІ. Regulations for Working on Live Parts.—In central stations and in switch rooms and 
transformer stations, manipulations—other than those necessary for the working of the plant —on 
parts carrying high-pressure currents, and working in the immediate vicinity of such parts, is allow- 
able in unavoidable cases only. In such cases, the necessary measures to prevent accidental touching 
of high-pressure carrying, bare metal parts must be taken under any circumstances. Such work 
may only be done on the special instruction and in the presence of the foreman or his representative. 
A single unaccompanied person must never do such work. The withdrawal and insertion of fuses 
and interrupters under pressure ha: to be done with earthed pliers and indiarubber gloves, unless they 
are so arranged that they can be completely separated from the circuit. The interruptera in the 
central stations and switch rooms may only be withdrawn when the conductors belonging to them are 
dead. Such work must be limited to absolutely necessary cases, апа may only be done whilst all 
safety regulations are strictly observed, the foremost of which is that two persons have previously 
satistied themselves that the conductor or the apparatus really is dead and can be manipulated 
without danger. In order to be able to put the switch rooms and transformer station and the high- 
tension cables out of working and thereby reuder working on them with safety possible, a book 
called “ Revision Book " is deposited in each such station which contains a diagram showing what 
parts it is necessary to cut out and the succession in which the work is to be done. The book serves 
also as a complete guide to the installation. 

Every official or workman who is charged with the switching-off of the network or other parts 
of the plant is obliged to convince himself, by referring to this book, that the measures he intends 
to take are correct. 
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IV. Regulations for Unforescen Work.—lf during disturbances in the working, or for the pur- 
pose of working, on apparatus or parts of the high-pressure network, one or several conductors, 
apparatus, pairs of collector rails, machines, &с., or the whole central station have been switched 
off, they must not be switched on again unti! the foreman or his representative has perfectly satis- 
fied himself that none of the employés are still at work on the parts of the network which are to 
be put in work again, or in the cable cellar, switch room, transformer station and other high ргез- 
sure areas, and that every one who is concerned has been warned in good time of the intended 
re-switching. It is not allowed to settle the time beforehand. Besides, the foreman or bis repre- 
seutative must satisfy himself that all connections and joints have been re-made in the correct and 
proper manner, and that there are no joiuts which may cause a passage of high-pressure current 
into parts which remain out of work. This also applies to new conductors and apparatus which are 
to commence working ; but in this case, the foreman is further obliged to satisfy himself by personal 
inspection of all accessible places and suitable tests that no human lives are endangered by the 
starting. 

Whenever anything out of the ordinary or any disturbance occurs, suitable measures to prevent 
danger to the employés and the working must be taken, and the nearest foreman is to be imme- 
diately informed and asked for his advice. i 

Every employé who is engaged in the electrical department must read these regulations before 
entering on his duties and certify by bis signature that he has done so. 
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AUSTRIAN WIRING RULES. 


A set of rules was issued in 1900 by the Elektrotechnischer Verein, of Vienna 
А. revised edition of these rules, which differ in some respects from the regulations in 
force in Germany, but not sufficiently to require setting out ш this Нахрвоок, was 
published in 1903. 
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ELECTRIC LIGHT INSTALLATION RULES OF PRIVATE 
FIRE INSURANCE COMPANIES OF GERMANY. 


During the past year Dr. Oscar May, of Frankfort-on-Main, revised, for the 
Union of Private Fire Insurance Companies in Germany, the regulations drawn 
up by him and issued in January, 1896. The old rules were given in full in the 
1908 issue of this DIRECTronY anb Нахрвоок, and we set out below the special 
points of interest in the new edition which came into force on January 1, 1904. 
The new rules are less elaborate and exacting than those of the Institution of 
Electrical Engineers in this country. 

No mention is made of tbe maximum pressures allowable in supply circuits. 
Bare conductors are only prohibited in living rooms and iu places where highly 
inflammable materials are manufactured or stored. Twin flexible cable is totally 
debarred from rooms where explosive mixtures may form or accumulate. No 
electrical machinery or instruments are permitted in such rooms unless they are 
hermetically enclosed. In all installations the normal voltage and current have 
to be marked on every switch. Wood casing is forbidden. Conductors may be 
connected to one another either by soldering or by any other equivalent mechanical 
method. Portable electrical apparatus must be connected to the supply by means 
of plug-contacts, Мо given current densities are insisted upon, but the heating 
of the conductors must be kept so low that on touching with the hand no consider- 
able rise in temperature is detected. In three wire continuous-current systems the 
middle wire is to be earthed, aud no fuse must be connected init. Several circuits 
may be protected by one fuse, provided the latter is designed for а normal current 
not exceeding 6 amperes, The fuses are to be dimensioned so аз to blow аб double 
the normal current, and means have to be adopted so that fuses designed for larger 
currents cannot be inserted in place of low capacity ones, No definite figures as to 
the permissible maximum of leakage or the minimum of insulation for a finished 
installation are given, but after coinpletion the plant is to be examined by experts, 
and periodic inspections—at least once а year—are to be made. "The above par- 
ticulars apply to electrical installations with ordinary fire risks, bui special cases 
(theatres, shop window lighting, «е.), are considered separately and according to 
their nature. 


SWISS WIRING RULES. 


In the year 1900 the Association Suisse des Electriciens issued new rules 
regarding the erection and exploitation of high tension electricity works. The 
rules, which have also been otlicialiy adopted by the Government, are divided into 
two parts. The first deals with the installation of machinery, transformers, 
accumulators, cables, conductors, &c., (1) continuous current installations with a 
vultage not exceeding 1,000, and alternating-current installations of 1,000 volts 
effective; (4) high-tension installations with a pressure higaet than those specified 
above. The second part deals entirely with rules regarding wiring and internal 
installations. These rules are based upon and ага similar to those of the Verband 
Deutscher Elektrotechniker. (See pp. 357 to 361.) 

During the pa-t year a new Federal Law was passed, and came into force in 
October. The law places high and low-tension electricity supply works under 
State control, and provides for their inspection and registration, е. Plans of 
high-tension works must be subinitte.t to specially appointed inspectors, and no 
new high-tensiun line can be constructed without first obtaining the permission 
of the Post and Railways Administration. A special commission of seven members 
has been appointed to deal with eteetri :al matters. 
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FRENCH ELECTRIC INSTALLATION RULES. 


THE rules published by the Chambre Syndicale des Industries Électriques, 
Paris, have been issued for the guidance of contractors. These, revised to date, are 
given below :— 

I.—QUALITY OF MATERIAL. 


l. All wires and cables to be of copper, having a conductivity of at least 
90 per cent. of that of pure copper. That is to say, having a specific resistance 
of not more than 1:800 microhm-centimetre at 20°С. 

2, Their section must be determined by the condition that the fall of volts 
between the service box and the most distant lamp is not to exceed 3 per cent. of 
the voltage at the service box. They are, moreover, to be of such a size that the 
accidental passage of double the normal current shall not warm them up more than 
4 This result will in general be obtained if the current density does not 
ехсев 

3 amperes рег sq. mm. for wires of 1 to 5 sq. mm. 
2 » d » 77 5 to 50 » 
1 „ ^» » » over 50 „, 


Finally, no conductor is to be employed of which the core consists of a single wire 
having a diameter less than 0‘9mm. [То convert amperes per square millimetre 
into amperes per square inch, multiply by 645. Wire of 0‘9mm. diameter is 
approximately No. 20 S. W. G. Ep. Elec. Dir.] 

3. The use of naked wires, forbidden as a rule, may be allowed in special cases 
Whatever the nature of the location may be, either the insulating coating of the 
wire or the mechanical protecting sheath must be waterproof. 

4. Insulation must be obtained by one or more layers of non-conducting 
materials placed directly upon the copper core. If the vulcanised rubber is in 
actual contact with the copper wire, the latter must be tinned. This covering 
idee sufficiently strong to stand deterioration due to the handling when being 
installed. 

5. Mechanical Protection.—As a general rule wires are always to be provided 
with mechanical protection independent of their insulating covering. If conductors 
are laid along walls in damp places, the mechanical protection must be waterproof. 
Wood casing may be used in dry places. The casing must be of dry wood, and 
provided with covers. When wires are allowed to remain open to view in dry 
places, which must as much as possible only be the case when they are beyond 
reach, they must be provided with a covering constituting а mechanical protection 
in addition to the insulating material. | 

6. Cutouts and Fuses.—Cutouts must be arranged so that the fusing of a 
plug will not give rise to a short circuit. Double-pole cutouts must have an 
insulating and incombustible partition separating the two fuses. Fuses must be 
easy to replace, and not give rise to any spluttering of molten metal or bad contacts. 
Cutouts must be clearly marked with a number representing the normal current 
in amperes for which they are intended. "They should fuse for a current equal at 
the most to three times the normal. Metal covers are forbidden. 

7. Switches.—The material composing the bases of switches must be appropriate 
to the nature of the locality. Switches must make good contact, and must not 
heat when the current is passing. When the breaking of the circuit may give rise 
to an arc, for instance, above 2 amperes at 100 volts, it must not be possible for 
the apparatus to remain in an intermediate position, and its base must be of 
incombustible and unbendable material. Metal covers are forbidden. 

8. Arc Lampe, Are lamps are always to be provided with a cover and an 
ash-pan. Lamps exposed to the weather are to have their terminals well 
protected from the rain and from blows. The cover, point of suspension, and 
suspending cables must be insulated from the lamp itself. It is necessary to 
rheostats on incombustible and non-hygroscopic bases. Their wires are to be such 
as not to exceed a temperature of 200°C. under normal conditions of working. 
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IL —CONDITIONS FOR LAYING DOWN INSTALLATIONS. 


9. Conductors.—Casings which serve as a mechanical protection to the con- 
ductors should not exhibit any discontinuity at joints or sharp angles. Conductors 
are only to be kept in them by means of the cover. When crossing gas pipes 
there must be additional insulation and mechanical protection. When passing 
through walls and ceilings, the mechanical protection should be preferably a hard 
and incombustible tube with rounded edges. If this tube is metallic a supple- 
mentary insulating sheath should surround the wire and project beyond the ends 
of the tube. Brass tubes must be tinned. 

10. Double Wires.—Double conductors hiving within one and the same 
braiding or taping two separately insulated wires may be used ; but the electrical 
insulation of the two cores must be perfectly obtained. This rule is equally 
applicable to conductors of the same polarity. 


11. Flexible Wires.—Flexible wires are to be joined up to the apparatus in 
such a manner that the insulation of the wires cannot be torn off. A double-pole 
cutout is to be placed at the point of connection between a flexible wire and the 
two main or branch conductors. 

12. Soldered Joints.—Soldered joints are to be done without the use of 
corrosive liquid substances. They should not form weak points, either mechani- 
cally or electrically, and the electrical insulation must be restored with insulating 
materials equivalent to those which form the covering of the cables or wires. 


13. Switchbvards and Auxiliary Apparatus.—It is always desirable that circuits 
should branch off from switchboards, sub-divided as far аз possible. These switch- 
boards are to be kept well away from the walls, and the wires and cables are as far 
as possible to be joined up on the front. Necessary precautions must be taken to 
avoid short circuits due to contact with some metallic object. 

14. Cutouts.—Each circuit is to be provided at its starting point with a ` 
double-pole cutout. Each branch circuit is to be similarly fitted, and also each 
sub-branch carrying 5 amperes. The cutouts must be easy of access and shieided 
from inflammable materials. 

15. Apparatus.—Lustres, brackets, &c., used exclusively for electricity, are to 
be electrically insulated at their point of support, and the body of the apparatus 
is not to form part of the circuit. Their sockets are to be fixed so as not to turn. 
When apparatus are used both for gas and electricity they must fulfil the following 
conditions :— 

(i.) The frame of the apparatus must be electrically insulated from the gas 
mains by at least 500,000 ohms. 

(ii.) Incandescent lamp sockets and the framework of arc lamps must be 
electrically insulated from the frame of the apparatus. 

(iii.) Finally, the wires, well insulated and protected, are to be fixed so as to 
follow the shape of the apparatus, and so as not to be injured by the heat of the gas. 
These wires must not be attached with metallic devices. 

It is recommended that combination gas and electric fittings be not employed. 

16. Arc Lamps.—Each arc light circuit is to include a switch and а double-pole 
cutout. If resistances are used they must be fixed at а distance from any 
inflammable material and the wall or ceiling, in order that there is no danger of the 
latter being heated, and that the circulation of the air is assured. 

17. Insulation.—On any part of a conductor which can be separated from the 
remainder by the turning of a switch or the removal of a fuse, the insulation 
resistance expressed in ohms, either between the conductor and earth or between 
the two conductors of opposite polarity, must never be less than 5E?, E being the 
difference of potential in volts between the terminals of the generators or trans- 
formers. In measuring the insulation, the difference of potehtial employed must 
be at least equal to the maximum voltage of the installation, without, however, in 
in any case, exceeding 500 volts, or being less than 100 volte. 
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The following regulations have been adopted by the French Associations of 
owners of electrical plants and by the Association des Industriels du Nord. They 
where drawn up in 1900, and are chiefly employed in the North and East of 
France. The regulations apply to all installations (except underground networks 
and electro-chemical works) where the voltage does not exceed 250. Woere there 
are unusual risksin carrying on any business the regulations have to be supplemented 
by special precautions according to circumstances. 


A.— Generators and Switchboards. 

l. Electric generators should be placed in as dry а place as possible, where, 
under normal conditions, explosions cannot arise from ignition of gas, &c. 

2. The installation should be carried out во that an electric spark cannot 
ignite combustible matter. Alternating-current generators and motors must be 
protected by a case so that unauthorised persons cannot touch them. The cases 
of alternating-current generators and motors as well as continuous-current machines 
in very damp places should be well insulated and surrounded by dry wood, or other 
insulating base, or be well earthed. 

3. Switchboards must be constructed of incoinbustible material, or all 
conducting parts should be mounted on insulating and incombustible supports. 
Fuses, switches, and all current interrupters should be so placed that on a 
Short circuit occurring inflammable material in the neighbourhood cannot be 
ignited, and are moreover subject to rule 1. 

4. There should be a clear space of at least бОст. at the back of switchboards, 
in order that connections may be accessible, but when it is impossible to have £his 
Space special arrangements must be made to admit of easy access to the connections. 

5. When the connection of the generators with the switchboard is underground, 
the cables must be efficiently protected from moisture and deterioration, lead 
covered cables either laid in asphalte or armoured cables being preferred. 

6. Conducting parts and switehboard connections should be of such dimen- 
sions that their temperature should never exceed 20 C. (above the temperature 
of surrounding objects), except rheostats whose temperature may attain 200deg., 
on condition that these apparatus are fixed in a frame of incombustible material 
and that no neighbouring part can be heated above 40 C. 

7. The metallic contacts of circuit breakers and commutators should have a 
rubbing contact and the formation of a permanent arc should be impossible. 
Circuit breakers and switches should be capable of being locked in their extreme 
positions of closed and open circuit, and should be of such area that their maximum 
temperature cannot rise more than 20deg. above that of surrounding objects. 

8. All distribution conductors leading from the switehboard should ђе 
protected by fuses proportioned to the dimensions of the conductors to be protected. 
Circuit-breakers should be so constructed as to avoid, on fusion, the projection of 
molten metal and the formation of & short circuit. | 

9. Lightning conductors erected in the interior of stations are subject to 
article 1. 

10. When switchboard connections are not absolutely in sight а clear diagram 
of all connections, etc., must be affixed near the board. 


B. Accumulators. 
11. Each cell must be insulated from the frame and the latter from earth by 
glass, porcelain or similar non-hygroscopie substances. Any subsidence of the 
ground or buckling of the frame should be impossible, and precautions must be 
taken against damage to buildings, etc., by the spilling of acid. 

12. Accumulator rooms must alwaya be well ventilated, and only incandescent 
electric lighting is permitted During charging no incandescent or burning objects 
may be introduced into the room. 

C.—Conductors. 

13. The strength of current for various sizes of conductors as mentioned 

below has been fixed on the basis of a normal copper having а resistance of 
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1.70 miorohm-centimetres at 15°C. Conductors of greater resistance than 1:80 
microhm-centimetres at 15deg. are not treated as copper, and generally the co- 
efficient of tempersture of copper ia to be taken to be 0:004 per degree cent. 

14. The maximum currents which are to be allowed for insulated copper 
conductors and cables are :— 


——- — 


| Sectional Area. | Working Current. 


t 


Sectional Area. | Working Current. | Sectional Aren, | Working Current. 


За. Mm. | Amperes. | | Sq. Mm. Amperes. 84. Mm, Amperes, 
064 | $ 25 60 200 290 
078 | 4 30 10 250 340 
115 | 5 40 85 | 800 400 
177 7 50 100 | 850 450 
514 12 60 115 400 500 
4:91 17 : 15 135 500 600 
7:07 225 100 175 500 600 

1000 | | 125 200 750 800 
15000 40 150 235 . 1800 1000 
20-00 | 50 | 175 260 | 


Bare conductors up to 50 sq. mm. section are subject to preceding rule, but 
above this cross-section '2 amperes are allowed рег sq. mm. When conductors 
other than copper are used the cross-sections must be proportionately increased. 
The smallest permissible cross-section is 0:64 sq. mm. The lowest diameter of 
bare conductors allowed in the interior of buildings is 2mm. and of bare ог 
insulated (insulation not included) conductors in open air of copper or other 
metals (being at least an equal mechanical strength) 2:5 sq. mm. 

15. Bare conductors should be protected against all damage or accident by 
contact, and they can only be employed (save in exceptional cases) where there are 
no inflammable materials, in the open air and in machine shops, &c., which are 
only accessible to the engineering staff. Exceptionally, bare conductors may be 
employed even if the places are not fireproof and when corrosive vapours are 
generated there, provided the metallic paris are covered with а coating to prevent 
oxidation. Bare conductors must be affixed to bell-shape insulators. If, how- 
ever, they run parallel to each other and form uninterrupted circuits their minimum 
distance should be :— 

30cm. when the range exceeds 6 metres. 

20cm. s 18 from 4 to 6 metres. 

150m. a does not exceed 4 metres. 
Their distance from the wall should be 10 c.m. at least. In accumulator rooms 
and for conductors connecting accumulators with the switchboard insulating 
rollers and less distances are allowed. In the open air bare conductors must be 
placed at a height of at least 4 metres above the ground when no other regulations 
are applicable. Aerial conductors must be protected by at least one lightning 
conductor on each post, commencing with that next to the generating station. 
These lightning conductors must continue effective even after repeated discharges. 
Conductors should be of copper of at least 25 sq. mm., and special precautions 
should be taken to make effective connection with earth. Conductors intentionally 
connected to earth are not included under the above rules. 

16. Insulated Conductors.—(a) Conductors protected by a double covering 
formed of an appropriate impregnated filamentous, non-breakable mass and applied 
solid to the wire may be employed as long as corrosive vapours are not to be feared 
and they may be mounted on bell-shaped insulators, but if, on the contrary, they 
are placed on insulating rollers or rings or fixed by any other equivalent means 
they are only to be employed in perfectly dry places. The conductors should be 
placed at distances of 2:5cm. apart. (b) Conductors which, in addition to the 
above-mentioned double filamentous covering, have underneath a strip of caoutchoux 

y applied may be employed as long as corrosive vapours are not to be 
feared and they are mounted on bell-shaped insulators; if they are placed on 
ollers, rings, hooks or tubes they are to be only employed in places which in 
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their normal state are dry. (v) Conductors which are protected by a continuous 
insulating covering of caoutchouc, without soldering and perfectly air-tight, can 
also be employed in damp places where corrosive vapours аге not to be feared. 

(d) Unarmoured lead cables, composed of a copper core, a strong insulating 
layer and of one or two layers of lead forming a sheath without soldering are never to 
be put in immediate contact with fixtures which are good conductors nor with 
bodies which attack lead (pure plaster does not attack it). and they should not be 
embedded in the masonry. Lead-covered cables, of which the copper conductor 
has less than 6 sq. mm. cross-section, may only be employed if the insulation is of 
vulcanised caoutchouc or of equivalent materials. 

(e) Asphaltie lead cable may be employed in dry places and in dry earth, but 
should not be embedded in the masonry or allowed to touch materials which attack 
lead. When laying, the sheath should not be crushed or cut, and hooks are 
forbidden as means of fixing. 

(f) Asphaltic and armoured lead cables may be laid directly in earth, even in 
humid place3, and the use of hooks is permitted. 

(g) Lead cables are only to be employed if water-tight terminal pieces, 
junction boxes or analogous arrangements are employed to effectively exclude 
moisture, at the same time good electrical contact being assured. 

(^) When the insulation is of caoutchouc the conductor should be tinned. 

17. Multiple Conductors.—(a) Flexible conductors, cables conveying current 
to lamps and movable apparatus may be employed in dry places, when each con- 
ductor complies with the following :—The copper core, consisting of wire of less 
than 0:5mm. in diameter, is covered with cotton enveloped in a water-tight 
caoutchouc layer to prevent intrusion of moisture, then a second cotton layer, and 
finally а plaited layer of resisting material not more inflammable than silk or frosted 
threads. The smallest aggregate section of copper allowed for flexible conductors 
is 0-78 ва. mm. 

(b) Flexible conductors may not be used in dwellings, except in perfectly dry 
places, and at а minimum distance of 5mm. at least from wall and ceilings, and 
they should never touch very inflammable materials. 

(c) When fixing flexible cables to terminal screws, &c., the extremities of the 
copper strands should be soldered. The points of junction should not be subject 
to any pull or other strain. 

(d) Multiple flexible conductors may be employed аз connection to lamps and 
apparatus even in humid places in the open air when each conductor complies with 
the conditions (c) and (A) of Article 16, and each conductor is protected by a cover of 
an insulating.and resisting material. When there is risk of the multiple flexible 
conductors getting soaked (as in dyeworks, breweries, &c.), they should be encased 
in & tube lined with caoutchouc and hermetically sealed at both extremities. 
Wires (up to 6 sq. mm. section) the composition of which corresponds at least to 


. (b) and (h) of Article 16 can be used as a cable or twisted together, or placed ша 


common sheath, апа then used in dwelling places as single wires, conformably to 
Article 16 (b). | 

18. Placing of Conductors.—All conductors and apparatus should, even after 
being placed in position, be easily accessible throughout, in order that they can be 
inspected and replaced at any time. 

(b) Jointing must only be effected by soldering or some similar mode. The 
joining of wires together by twisting is prohibited. In soldering, substances 
must not be used which attack the metal at joints, the wires should be carefully 
insulated, according to the nature of the insulating material used. Branch wires 
must not be subjected to strain. Connection with switchboards and apparatus 
when the conductors are more than 25 sq. mm. cross-section should be effected by 
sweating into sockets. The ends of cables of less than 25 sq. mm. cross-section 
should be soldered where they are not sweated into sockets. 

9 Where conductors cross one another or other metallic pieces care should 
be taken to avoid contaot, and where it is impossible to keep them sufficiently 
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apart, insulating tubes or slabs should be used to prevent contact. The tubes and 
slabs should be carefully fixed so that they cannot be disarranged. 

(d) When it is necessary to pass the conductors through walls and ceilings 
an opening sufficiently wide should be prepared so as to permit them to pass 
through freely. If this is not possible, solid tubes of insulating material (wood 
excepted) must be employed so as to permit the conductors to pass through easily. 
The tubes should pass completely through the walls and ceilings. When, in 
crossing floors, it is impossible to arrange openings or passages, tubes must be 
likewise employed, but these should extend beyond the section of the floor for at 
least 10cm., and be protected from all injury. 

(е) Protecting covers should be used throughout when the conductors are 
liable to injury ; and so made that air can get to them freely, Conductors can also 
be protected by tubes, which, if they are metallic, should be provided with an 
interior lining of insulating material extending beyond the metallic tube. 

(f) Wires and their supports should never be coated with substances which 
attack the insulating coating of the conductor. 


D.—Insulation and Fixing of Conductors. 

19. The following rules should be observed in regard to all wires. 

(а) Bell-shaped insulators must be fixed in а vertical position outside 
buildings ; and in buildings they should be so placed as not to permit moisture to 
collect in the bell of the insulator. 

(6) Insulating rollers and rings should be so constructed and mounted that 
they are at least 10mm. from the wall in damp places and 5mm. in dry places. 
When conductors pass along the walls they must be affixed to the walls so that the 
points of suspension are not more than 1 metre apart. Where conductors are fixed 
to the ceiling this distance may be exceeded in exceptional cases where the form of 
the ceiling requires it. 

(c) The hooks or cleats for fixing should be composed of insulating material, 
or, if they are of metal, should be protected by an insulating covering. When 
hooks or cleats are used it is also necessary that the wires should be 5mm. from 
the wall. The supports of hooks should be of such a form that they cannot 
damage the insulating material. 

(d) Multiple conductors must not be fixed in such a manner that one 
condactor presses upon another. The use of metallic fasteners is forbidden. 

(е) Conductors in tubes may be embedded in plaster, walls, ceilings and under 
floors, provided the wires are insulated conformably to Article (5) ог (с), and that 
access of humidity is guarded against. The positive and negative wires may be 
placed in the same tube; one tube should not contain more than three conductors. 
When armoured metallic tubing is used for alternating-current conductors, both 
positive and negative wires should be placed in the same tube. The branchings of 
wires should not be made in the tubes, but in junction boxes, which can be 
easily opencd at all times. The internal diameter of tubes, the number of angles 
and their radius, as well as the number of junction boxes, should be chosen in 
such а manner as to permit of conductors being drawn in or out at any time. 
Tubes should be so constructed that the insulation of the conductors cannot be cut 
by the inequalities of the internal surface, &c., and joints should ba hermetically 
sealed. The tubes should be so laid that no water can accumulate in them, and 
after placing in position the upper end of the canal in which the tubes are laid 
should be sealed hermetically. 

(f) The use of metallic cramps, even when insulated, is prohibited for fixing 
conduotors. | 

(g) The use of wood casing or moulding is also prohibited.* 

(h) Conduits or Pipes.—For passing through walls, from the interior to the 
exterior, wire conduits of insulating and incombustible material should be used, 
the outside extremity being bent downwards. 


1 Exceptionally, and in perfectly dry places, wood moulding may be authorised. 
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(i) For penetrating partitions and wood distribution switchboards the orifices 
should be furnished with conduits of insulating and incombustible materials. 


E.— Apparatus. 

20. Conducting parts of all apparatus inserted in conduits should be fixed to 
incombustible sockets, and, if the place be damp, carefully insulated. They should 
be surrounded by protecting covers, во as to prevent unauthorised persons from 
touching them or mixing them up with inflammable materials. In the case of 
alternating current the protecting covers should be of insulating material, or else 
specially connected to earth. The conducting parts of all apparatus must be 
insulated from earth as carefully and by materials as good as the conductors in 
the places where they are used. In regard to conduit orifices, the distance from 
walls prescribed for conduits should be observed. Contacts should be of such 
dimensions that the maximum current which can pass cannot produce an elevation 
of temperature of more than 20deg. above surrounding temperature. 

21. Fuses and Current Interrupters.—(a) All distribution conductors leading 
from the switchboard must be protected by fuses or other self-acting curreat 
interrupters. 

(b) The fuse should be proportioned to the wire of smallest cross-section 
which it protects. The normal current of a fuse necessary for protecting a con- 
ductor of given cross-section is equal to the maximum current allowed in the 
conductor as determined by the table of Article 14 (a). The heaviest permissible 
fusing current ia to be exactly double of the normal current, as follows :— 


| 


Diameter Section | | Normal | Melting | Diameter |. . Normal Melting 
of wire | Section in current of | current of | of wire “ection in current of | current of 
m milli. | 89: milli- kuse in fuse in in milli- | #1 milli- fuse in | fuse in 
metres, | metres. | amperes, amperes, | metres | metres. amperes. | amperes. 
! і 
9/10 0:64 5 | 6 | 3010 7-07 225 | 45 
10/10 0-78 4 | 8 || эло | 1000 | 30 60 
12/10 113 5 | 10 | ло | 1500 40 80 
15/10 1-71 7 14 | 2010 | 2000 | 5 100 
25/10 | 491 17 54 ke, Ee ke, 


| 


It is allowable, however, to select a fuse which acts more readily than 
indicated in above table. 

(c) At each point where the section of the conductors changes a fuse must be 
placed at each pole and at a distance of 250m. at most from the branchipg-of 
point. The connecting wire between the main and the fuse can be of smaller 
sectional area than the principal conductor, but in this case it must be insulated 
from surrounding combustible materials and it must not be composed of multiple 
conductors. When it is not possible to employ a fuse at more than 25cm. 
from the branching-off point, the branch conductor must have the same section as 
the main conductor. Neutral or balancing conductors in the case of multiple- 
conductor or polyphase systems, as well as bare conductors connected to earth 
intentionally, should not have fuses. 

(4) Fuses should be so constructed that, at fusing, a permanent arc cannot 
be formed; fuses for conductors up to 7 sq. mm. cross-section (fusing current 
45 amperes) should be so constructed as to obviate the erroneous employment of 
too strong fuses. When lead fuses are employed the lead should not itself таке 
contact, but the fuse wires or strips must be soldered into contact pieces of copper 
op brass, except where the fuses are for currents of less than 2 amperes. 

(e) Metallic covers are forbidden, except in the case of stoppered fuses of the 
Edison pattern. | 

(f) Cutouts should be centralised as much as possible and fixed at such а 
height that they are easily accessible. 

(7) The maximum tension of the current should be indicated on the fixed part 
of the fuse; the section of the protected conductor and the normal current should 
bs marked upon the fuse itself. 
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(Л) Several branch circuits may have a single cutout when the total current 
flowing through them does not exceed 6 amperes, the common fuse being deter- 
mined by the conductor of smallest cross-section. | 

(i) Flexible conductors connected to portable lampholdera aud other 
apparatus should take current from a conductor supplied with a fuse exactly 
proportioned to the current strength. 

(k) Fuses should be placed in such a manner that on fusion the ignition of 
dust or gas cannot take place. 


22. Switches.—(a) Switches should be so cosntructed that they can only 
remain open or closed, and not in an intermediate position. In all cases the 
formation of a permanent arc should be impossible. 

(b) The normal strength of current and tension should be indicated on them. 

(c) АЦ metallic contacts should have a rubbing contact. 

(d) All principal branch conductors should have switches if possible on each 
pole whether or not special switches are provided at the different places. In the 
case of alternating current, and also in very damp places, whatever may be the 
nature of the current, switches on each pole are indispensable in the principal 
branch conductors as well as in the circuit to all apparatus consuming normally 
lkw. and more. Іа three-wire systems the switch on the neutral wire should 
act simultaneously with those on the outers. 

(e) The use of switches is not allowed in places where there are inflammable 
substances or explosives unless they are protected by covers so as to ensure 
absolute security. 

(7) Apparatus with metallic covers is forbidden. 

(y) The handles of switches should be made of insulating material. 


98. Rheostats.—Rheostats and heating apparatus whose temperature can 
exceed 40deg. should be so fixed that the hot portions cannot touch inflammable _ 
materials ; the heating of neighbouring articles should not exceed 40deg. The 
materials employed in the constraction, the protection and fixing of rheostats 
should be incombustible, aud rheosbat must not be placed where there is explosive 
dust or gas. | 

F.—Lamps and Lampholders. 


24. Incandescent Lamps.—In cases where an explosion of gas, dust, &c., can 
occur, only incandescent lamps, with hermetically-sealed globes which cover the 
socket also, shouldbe employed, When incandescent lamps may touch inflammable 
materials they should be provided with capsules, globes, or net protectors rendering 
such contact impossible. Та very damp places, as well as in places where vapours 
can be generated, the sockets of incandescent lamps should be of porcelain or 
similar non-hygroscopic matter and protected by hermetically-sealed globes. 

(5) In sockets the parts conducting current should ba mounted on incom- 
bustible supports and protected externally from contact by covers equally 
incombustible, but non-conducting. Hardened caoutchouc and other materials 
which undergo transformation of shape by heat, as well as compressed wood, are 
not to be employed in the interior of socksts. 

(c) Lamps hanging by a flexible conductor are not permitted anless the 
weight of the lamp and shade is supported by auother special wire, which may, 
however, be plaited and twisted with the flexible conductor. The latter should be 
longer than the supporting wire, so that there is no strain upon it, Generally, 
conductors shold not be used for suspension purposes; this should be obviated by 
special methods of suspension which can be tested at any time. 

(4) All lighting apparatus should be insulated, more particularly combined gas 
and eleotrio lighting fittings. In the latter case the positive conductor should not 
make contact with an uninsulated gas pipe. Apparatus should be so placed that 
the conductors cannot be injured by usage. 

(e) Conductors for lighting apparatus should be made by means of caoutchouc-: 


insulated wire (conforming to Article 16 (5), at least) or flexible cord. е the 
E-D 


(oae OF omm 


6 "no рам у ge^ 


wae „ 


"wu а ERI 


872 1904 —* THE ELECTRICIAN" 


wire is fixed externally it should be so placed as not to be liable to displacement 
or to injury to the insulation by the method of fixing. 

25. Arc Lamps.—(a) Arc lamps should not be employed without apparatus 
for preventing particles of incandescent carbon from falling from the globe. It is 
highly desirable that globes should be provided with wirework covering aud ashpans. 

(b) When the lamp is in position it should be insulated from earth. 

(c) The openings for giving access to conductora should be so made that the 
п of the wires is not damaged and that moisture cannot penetrate inside 
the globe. 

(d) When the positive conductor also acts as suspender the pointa of junction 
should not be subject to any strain and the wires should not be twisted. 

(e) The use of arc lamps is prohibited in places where explosions can occur 
by the ignition of gas, dust, &c. Inverted arc lamps are not to be employed in 
places containing inflammable dust. Enclosed arc lamps can be used everywhere 
where there is no explosive gas. 


G.—Insulation of Installation. 


26. (a) The installation resistance between the earth and the entire or any 


branch of the network should be at least 10,000 + — = ohms, where n represents 


the number of incandescent lamps connected to the circuit, 10 incandescent 
lamps being considered equivalent to an arc lamp, electric motor or other current 
consuming device. 

(b) In regard to new installations the insulation resistance, both with regard 
to the earth and between the different conductors, must be measured, after all 
incandescent and arc lamps, motors or other apparatus have been detached from 
the network, the lampholders fixed and the fuses in position and the switches 
closed. Under these conditions the insulation resistance should satisfy the above 
formula. 

(c) In testing the insulation the following conditions should be observed :— 
In measuring the insulation resistance to earth by continuous current, the negative 
pole of the source of current should, as far as possible, be connected to the 
conductor to be tested and the resistance should not be measured until the conductor 
has been subjected to the tension for & minute. All insulation tests should be 
made preferably at the working pressure. In the case of multiple conduits, by 
working pressure must be understood the simple tension of the lamps. 

(d) Installations in damp places (e.g., breweries and dyeworks) need not satisfy 
condition (a) of this article, but the conductors should be formed exclusively of 
incombustible materials, be capable of resisting the influence of moisture and fixed 
во as to avoid all risk of fire by short-circuiting. 


H.—Plans and Diagrams. 

27. After the installation has been completed a plan of the connections should 
be provided 80 as to show :— 

(a) The various parts and the destination of the conductors; moist places 
and localities which may contain corrosive and easily inflammable substances and 
explosive gases should be specially mentioned. 

(b) Site, section and mode of insulation of conductors. 

(c) Method of fixing (bell-shaped insulators, rollers, rings, tubes, &o.). 

(d) Site of apparatus and current interrupters. 

(e) Site and consumption in amperes of lamps, electric motors, &6., sections 
of conductors being indicated in sq. mm. by the side of the lines. The plan should 
indicate the section of the principal conductors and branch circuits from 
distribution switchboards, with the load. Particulars of places should be annexed 
to the plan with an indication of the position of lamps, apparatus, motors, &c. 
These rules also apply to alterations and extensions of the installation, and the 
plan should be kept by the owner. 
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28. In all alternating-current installations tablets (in bold characters) should 
be affixed to appropriate places so as to warn persons that it is dangerous to touch 
the conductors and electrical apparatus. Also instructions for treating persons 
suffering from electric shock should be displayed. 


REGULATIONS FOR THE INSTALLATION OF ELECTRICAL 
WORKING IN MINES AND METALLURGICAL WORKS 
IN SPAIN. __ 


The Madrid Gazette of February 1, 1903, published а Royal Decree approving 
provisional regulations with regard to electrical installations in mines and metal- 
lurgical works. These regulations are subject to any modifications which may be 
found to be necessary, after due experience of their operation. The following is a 
summary of the regulations :— 

| I.—GENERAL CONDITIONS. 


1. Applications for installations of lines for the transmission of electric power 
must be made to the Ministry of Agriculture, Industry and Public Works, when 
they affect, directly or indirectly, any Government works or public lands, or when 
they extend to more than one province. In all other cases the application to be 
addressed to the Civil Governor of the Province. 

2 to 11. Conditions as to deposit of specifications and plaus, procedure to be 
observed by the Direction-General of Industry and Commerce, or by the Civil 
Governor in dealing with such applications, inspection of the installations before and 
after their being worked, and circumstances under which the concessions may be 
cancelled. 

II.—A.—TRANSMISSION AND APPLICATION OF ELECTRIC POWER. 


12 to 14. Aerial lines are divided into those of low tension, not exceeding 
600 volts for continuous current or 150 volts alternating on each conductor, and 
high tension exceeding those numbers. Both classes of lines must be fitted with a 
fuse on each pole where they leave the generating station. These fuses must act 
when a current of double the normal power is passing over the lines. The lines must 
also be fitted with efficient lightning. conductors. 

15 to 19. If the posts are wood, and supported by struts fixed to adjoining 
buildings, such supports must be fixed in the masonry. If this cannot be done, the 
struts must be insulated. Wood posts must not be lengthened by joining one to 
another. All posts for high-tension currents must be painted red, for half a metre 
in height, and bear a notice as to the danger of touching them. The posts must 
bear a number, and the date of erection. The maximum distances between the 
posta to be 50 metres if the total section of the copper wire equals or is less than 
100 sq. millimetres; 45 metres if between 100 and 200 sq. millimetres, and 
40 metres if above. 

20 to 24. Regulatlous as to stability of posts, efficiency of insulators, strength 
of wire, &c. 

B.— Parallel Lines and Crossings. 

25 to 29. Regulations as to separate posts being used for high and low-tension 
lines; but if this be not practicable, distance between such lines, and protection against 
contact, and at crossings with other lines. 

C.- Apparatus for Security. 

30 to 34. Guard wires and arms to be erected to prevent lines falling. 
D.—Crossing Highways, Roads and Railways. 

35 to 38. Werever practicable, the lines must cross above the road,- &c., and 
additional precautions taken for safety. In other cases, the conductors must be 
Covered and laid in iron pipes, at a sufficient depth. 
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E.— Earthing and Insulation. 
39 to 42. Regulations for iron posts, supports, lightning conductors, &c., being 
efficiently earthed. 


F.— Generating Stations for Electric Power. Transformers. Stations for using 
Electric Power. 

43 and 44. Dynamos, transformers and supports for electrical apparatus must 
be carefully earthed, but if insulated must be protected by fencing. Transformers 
must be inaccessible to the public, and precautions taken for ventilation and 
prevention of fire. 

44 to 46. Regulations for protection of workmen where electric power is used 
for machinery. 

47 and 48. Regulations as to over-heating of circuits, «с. 

49. In buildings containing the machines, no conductor shall be uncovered, or 
be in a position where it can be touched by hand. When crossing walls, open 
spaces or partition walls, the conductors shall be protected by pipes of porcelain, 
glass, ebonite, or similar substance. Conductors must not be placed on top of each 
other in bundles, but must always be separated from each other. The insulating 
material of rial conductors shall have another covering besides that which protects 
it mechanically. The insulating material of conductors must not soften nor melt at 
а temperature below 65'C., and shall be incombustible even at а temperature 
of 120deg. 

90. The electromotors, as well as electric generators, shall be placed in 
dry positions, well ventilated and free from dust, especially metallic. The flooring 
around shall be wood, asphalt or stone. They shall have the necessary apparatus 
во that they can be insulated from the system, either at will or automatically, 
in case of accident. | 

51. The accumulators and batteries shall be installed in a separate place to 
that containing the generators or electromotors. It shall be well ventilated and 
not contain inflammable materials. Batteries of high tension must be well insu- 
lated, surrounded by а wooden flooring, also insulated, and arranged so that по two 
points, whose difference of tension amounts to 250 volts, can be touched at the 
same time. Batteries of low tension used for actuating the high tension machines 
shall be subject to this rule when the frame of the connecting machine is not 
earthed. These batteries shall be separated from the circuit automatically or at 
will, and have their own ampere-meter and voltmeter. 

92. Places containing accumulators and batteries shall only be lighted by 
electric safety lamps. 

93. The voltage for locomotive electromotors used in factories and mines shall 
not exceed 800 volts for continuous current or 150 effective volta for alternating. 

54. Electromotors for traction shall be electrically insulated from the body of 
the vehicle. 

55. For electric lines installed in the interior of mines, the conductors вћа be 
securely fastened to the sides or roof of the excavations, but at a distance from 
them of not less than 2cm., and they shall be insulated and protected as described in 
Article 49. 

56. It is strictly prohibited to employ in the interior of mines the return earth 
circuit. 

57. In mines where there are inflammable gases, the conductors shall be 
arranged so that sparks cannot occur in case of accidental breakage. Due pre- 
cautions shall be taken for the connections of these conductors to be hermetically 
closed within themselves. 

58. In this class of mines, the electromotors shall not have a collector; but if 
they do have one, it shall be enclosed in such а manner that it is completely 
separated from the exterior atmosphere, so that sparks cannot pass outside. 

59. The commutators, interrupters, resistances, and, in general, all apparatus 
that may produce sparks, shall be enclosed in the manner stated in the preceding 
article. 
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60. The distribution switchboards shall be constructed of incombustible 
materials, or of such which, after taking fire, do not continue burning by themselves. 
If the flooring near the switchboard is insulated, arrangements must be made во 
that none of the parts, through which the current circulates in the different appa- 
ratus, can be touched, and the metallic parts of the apparatus and switchboard, 
through which the current does not circulate but are accessible, must all be metalli- 
cally connected between themselves, and insulated from the earth. If the flooring 
is not insulated, the parts through which the current circulates must be arranged 
80 that they cannot be reached, except when they are in contact with the earth, and 
the accessible metallic parts of the apparatus and switchboard through which the 
current does not circulate must be in contact with the earth. 

61. The same precautions shall be observed for the back of the switchboard, 
unless it is reserved for the technical staff of the installation. If persons can walk 
behind the switchboard, the road or pathway for such purpose must be at least 
1 metre in width; and, even in this case, if unprotected bars can be reached with the 
hand, the width must be increased to more than 2 metres, and а balustrade must 
prevent access to the switchboard. 

62. All apparatus in the distribution switchboards must be constructed and 
fitted in such a manner as not to injure the staff by sparks, discharges or fusions. 
Apparatus through which currents of high tension circulate must be arranged so 
that they cannot be touched. All contacts must be made во that abnormal heatings 
annot be produced. 

G. Distribution Lines. | 

68 and 64. The lines to secondary centres to be fitted with fuses, and such 

centres to be connected by telephone with the generating station. 


H.—Subterranean Lines. 
65 to 67. Underground conductors to be sheathed or laid in iron pipes. 


I. Lines Through Towns and Villages. 
68 to 71. Regulations to as to distances from walls and roofs of houses. 


J.— Working on Lines and in Stations. 

72 and 78. No working allowed on lines or in stations during transmission of 
current. 
K.—Plans, Regulations, Accidents. 

74 to 78. Notices to be posted at generating and secondary stations as to 
general rules for working, plans and directions for aid in case of accidents. 


III.— PENALTIES. 


79 to 82. Liability of concessionaires and others in the event of personal 
injuries, &c. 

IV.—TransiTORY REGULATIONS. 

83. Installations already existing, or which have been authorised prior to this 
Royal decree, shall be subject to the inspection stipulated in Article 10. |МотЕ.— 
Article 10 is as follows: The chief office of mines of the district is entrusted with 
the periodical inspection of these installations, and shall, for this purpose, carry out 
by its engineers one visit or inspection at least yearly, in order to test the continu- 
ance of their being in good condition and working order, or to compel, if necessary, 
their being re-established in accordance with the concession and these regulations. | 

84, Six months allowed for existing installations to conform with and obtain 
authority for working under the new regulations. 

85. If the conditions of any existing concession do not agree with the new 
regulations, the holder must state the differences, and apply for the necessary 
revision. 
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ELECTRIC POWER REGULATIONS FORMULATED BY THE 
GOVERNMENT OF THE FRENCH REPUBLIC.* 


On Feb. 16, 1903, the French Ministers of Commerce, of Industry, and of Posts and 
Telegraphs, issued a circular to all Prefects and to all Post and Telegraph Engineers, con- 
taining the Regulations which, in accordance with the terms of Circular No. 43, of Sept. 5, 
1898, have to be revised annually. The Regulations were, therefore, modified by the 
Electricity Committee at their p: on Feb. 2, 1903, in accordance with the conditions of 
a law passed on June 25,1895. In the Regulations referred to, hizh-pressure (haute tension) 
installations are defined as those with continuous current of over 600 volts or with 
alternating currents equal to or under 190 volta Low-pressure (basse tension) installations 
are those using alternating currente over multiple wires, wherein the permanent earth 
connection of one of the wires ensures at 120 volts the maximum pressure between the other 
wires and earth. 

SECTION I.—OveRHEAD WIREs. 


1. Supports.—Supports must be sufficiently strong, and wooden ones must be protected from 
weather above and from decay in the ground. Metallic posts on public ways must, in case of 
high pressure, be in good connection with earth. Should such posts be provided with lightning 
conductors, these must be protected for a height of at least 3 metres from any interference. 


2. Insulators.—The maximum distance between two insulators is to be 100 metres, unless 
otherwise authorised. Oil or simple bell insulutors are not considered sufficient for high pressure. 


8. Overhead Wires.—1. The wires must be strong enough to resist any strain to which they 
are likely to be subjected. 2. (a) The wires must be beyond reach of the public, and at such а 
height as the road authorities may decide. (b) In the case of continuous currents exceeding 
600 volts, and of alternating currents, guards must be fixed 50cm. long, beginning at а height of 
two metres, sufficient to prevent public access to the wires. Further, at angle supports, means 
must be provided to prevent the wires from dropping to the ground should the supporting 
insulator give way. On every support a notice board must be fixed with Danger in big letters 
on it, and а warning not to touch the wires on any account, even should they be on the ground. 
8. Guards must be placed under all wires conveying continuous currents over 600 volts, or 
alternating, wherever they cross public thoroughfares or navigable rivers and canals, unless other 
approved means are adopted, or unless the current is interrupted when a wire breaks. Similar 
precautions are to be used wherever the fall of а wire might interfere with the safety of the 
traffic. 4. Further, in inhabited places wires must be at least а metre from the face of houses, 
апа in all cases out of reach of the inmates. The clearance over a roof must be at least two 
metres. 5. Private branch wires must be protected wherever they are within reach. 


4. State Telegraph and Telephone Lines.—1. Power wires must ђе at least 1 metre from 
telegraph and telephone wires. 2. They must be fixed so as to prevent any possibility of contact. 
Where the power wires are supported along their whole length a separation of 1 metre (as above) 
is sufficient; in all other cases the distance must be 2 metres. These distances are subject to 
Article 7 of the Actof June 25, 1895, regarding the fixing of all electric wires, so as not to interfere 
in any way, by induction or otherwise, with the working of pre-existing telegraph and telephone 
wires. 3. At the crossings of these latter with high-pressure wires special guard appliances 
are to be used, or where this is not practicable the direction of the State lines must be modified. 
4. The authorities „„ „ may. if they consider it necessary, fix special contact breakers 
(coupe · circuits) on their telegraph or telephone wires, at the cost of the undertaker (permission- 
naire). 5. Should the authorities subsequently put up wires near the power lines, any necessary 
works &s above indicated would be carried out at their eost, but the undertakers would be bound 
$0 execute them. 

5. Insulation.— The overhead wires must be so arranged as to give a minimum insulation 
per kilometre in the case of high pressure of 5 megohms, and in that of low pressure of 
1 тероћт. In estimating the insulation, inspectors must have regard to periodical measures 
taken by those working the power line. 

6. When а central high-pressure station serves certain sub-centres, each such centre must 
have direct and independent communication with the head central station. Wherever the 
current enters such smaller centres, circuit-breakers must be provided in case of accidents. 


Secrion II.—UNpERGROUND WIRES. 


7. General Conditions.—1. Underground wires must be protected from damage by reason of 
the weight of earth heaped up on them or by blows from tools, etc. 2. If they are placed in 


* From the Oficial Circular of the Tramways and Light Railways Association. 
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metal pipes they must be insulated as carefully as if placed in the ground. 3. The conduits 
must be as water-tight as possible; anyhow care must be taken that all leakage or drainage 
waters can be dealt with promptly. 4. When cables are placed on or across metal work, circuit 


breakers may be demanded of the undertakers on either side to test whether the conditions 
prescribed in section 12 hereafter are maintained. 


8. Gas Pipes.—When cables are laid near gas pipes, and otherwise than in the bare ground 
the conduits must be effectively ventilated. 


9. Conduits for Telegraph or Telephone Wires.—1. When telegraph or telephone wires run 
parallel to the power wires, there must ђе а horizontal distance of at least 1 metre between— 
subject to the conditions of the Act of June 25, 1895, as quoted above. 2. At crossing places 
the respective wires must be 50cm. apart, unless the cables are so laid аз to be as safe from 
induction and from injuries to the public as if they were in lead coverings and properly protected. 


10. Manholes.—No water, gas, compressed air or other pipes, nor electrical conducteurs 
belonging to other parties, are to be allowed in the manholes which must ђе well ventilated. 
The metal plates in them must be properly insulated in respect to power wires. 


ll. Branches.—The electrical wires of private branch lines must be thoroughly well protected 
and insulated. 


12. Electrical Insulation of the Installation. — The network of wires must be so designed 
that any private branch may be cut off at any time, and main lines must be divided into lengths 
that can be isolated. The absolute insulating resistance of each such length from the earth, 
expressed in ohms, must never be numerically less than five times the square of the greatest 
differences of the effective potential between the wires, expressed in volts. 


Section III.—Tnawuwaxs. 


13. Tracks.—The conductivity of the rails must be аз perfect as possible. The loss of 
current per kilometre along the track must never exceed 4 volts. Nevertheless, in certain cases, 
a greater leakage loss may be allowed. In every case special precautions may be required to 
protect all sorts of metallic bodies from the action of return currents. When the line passes over 
any metal work, it should be as far as possible insulated from the earth during such passage. 
Connections will have to be во made that the potential drop between the two ends of such work 
shall not exceed, in normal conditions, 25 volts. Special means may be prescribed, whenever it 
is considered necessary, in order to minimise the difference of potential between the masses of 


metal and earth. The limits mentioned above apply solely to average losses of current during 
the effective working of the system. 


14. Overhead Wires.—All crossings of power wires or State wires must be effectively guarded. 


16. The suspension wires of the trolley wires must be effectively insulated both from them 
and from;earth. ; 


16. Two trolley wires having а maximum potential difference of 1,200 volts and on the same 
support will be allowed, if the system includes а return as on а neutral wire. 


17. Subject to the above regulations all those in' Chapters I. and II. will be applicable. 


Section, 1V.—Generab. 
18. The earth must not be used as part of the circuit. 


_ 19. Transformers.—All accessible parts of transformers are to be carefully earthed. The 
insulation between each of their circuita as well as between the primary and earth must never 
be under 100 megohms cold (about 15?C.) or 10 megohms hot (about 70°С.). The places in 


which transformers are fixed must be kept shut. A conspicuous notice must be displayed warning 
the public of the danger of entering therein. 


20. Powder Factories and Magazines.—Overhead electric wires must be 20 metres from such 
places, and underground wires 10 metres. The distance to be measured from the enclosure, or if 
there be none: (1) From the foot of the slope of the earth covering, if they are buried. (2) From 
the entrance of the corridors leading to them, if they are underground. 


21. Exceptions.—Any application for installations with pressure equal to or above 10,000 volts, 
and not provided for in the present regulations, or any proposed deviation from them, must be 
submitted to the examination and decision of the superior authority. 


22. Responsibility of the Undertakers.—Notwithstandiny any auth. иза оп or the observance 


of the above regulations, the undertakers will be responsible for any accident to third parties 
resulting from their works or their working. 
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MUNICIPAL ELECTRICITY SUPPLY RULES AND 
| REGULATIONS 


Issued for the Efficient Wiring of Electric Installations. 


We give below the Rules and Regulations issued by the Electricity Departments 
of the Manchester Corporation, the St. Pancras (London) Borough Council, Bristol 
Corporation, and the Stretfor | District Council, in connection with the wiring and 
fittings for the supply of current for lighting, heating and cooking, and power pur- 
poses. "These Rules and Regulations may be taken as typical up-to-date specimens 
of the provisions deemed necessary in view of the extended use of high-voltage lamps. 

MANCHESTER. 

The following is a full abstract of the Rules and Regulations issued by the Electricity 
Department of the Manchester Corporation in Nov., 1903 :— 

Preliminary.—Consumers are strongly recommended to make application for a supply of 
electrical energy before finally concluding the contract for wiring their premises, and before 
ordering motors, fittings, &c. ; also to require the contractors to submit their proposals to the City 
Electrical Engineer for his approval, or there may be a delay in connection consequent on alterations 
being required. Consumers should give notice to their respective fire offices that their buildings 
are being wired, in order that the companies may send their inspector to watch the work while it 
is in progress, in order to secure its being done to his satisfaction. In cases where fire insurance 
companies do not issue rules of their own, the recommendations issued by the Institution of 
Electrical Engineers should ђе strictly enforced. Contractors are notified that the Regulations 
which follow are only such as are absolutely necessary to secure a safe and satisfactory supply, and 
will be strictly enforced. They are additional to, and are not in substitution of, the ordinary wiring 
rules. The recommendations issued by the Institution of Electrical Engineers should be closely 
followed. The inspection and tests made by the Corporation are made in the interests of con- 
sumers generally, and the passing of an installation for connection to the mains by no means 
implies that the work has been done in the best possible manner. The Corporation will take no 
responsibility whatever in respect of testing а consumer's installation on his own behalf. The 
Corporation does not supply or fix any internal fittings except the meter and main fuse on the 
consumer's premises, and at the main fuse their responsibility ends. The responsibility for all 
wiring, fittings and apparatus on the consumer's side of the Corporation main fuse resta solely 
with him. The work should be carefully inspected on the consuwer's behalf by а 
independent of the contractor. In accordance with the powers conferred by the Manchester 
Corporation Act, 1897, вес. 40, the Corporation notify that no in-tallation which dues not conform 
to these Regulations will be connected to the mains or supplie.i with electric energy, and that the 
supply will be discontinued in the event of any installation which may be connected ceasing to 
conform to them. 
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REGULATIONS. 

Pressurc of Suppl y.—Continuous current is supplied at a pressure of 200 or 400 volts. 

Lamps, de, For all purposes except motors a demand up to 21 kilowatts is supplied from one 
pair of terminals ; above 24 kilowatts the consuming devices must be divided into two approxi- 
mately equal circuits. 'The following the requirements for installations of various sizes. Опе 
50 c.p. lamp may be taken as equivalent to two 25 c.p., or three 16 c.p., or to віх 8 c. p., and one 
ordinarv arc lamp (500 watts) to fifteen 8 v.p. lamps :— 

Up to 80 lamps of 8 c.p. to be on one circuit not exceeding 123 amperes at 200 volts each. 
Above 80 lamps of 8 c.p. to be on two equal circuits at 200 volts each. 

Motors.—Current is supplied at 200 volts for motors absorbing not more than 24 kilowatts — 
i.c., 34 E.H.P. ; above 23 kilowatts at 400 volta. 

Stand-by Supply.—In those cases where the Corporation supply is used as a stand-by to the 
consumer's own generating plant, the lamps must be divided up into circuits not exceeding 23 
kilowatts, and each circuit must be provided with a separate throw-over switch, so that it shall be 
impossible for more than 2% kilowatts to be thrown over to the Corporation mains at one instant.» 

Service Lines.—The Corporation's service conductors terminate each in a fuse supplied and 
fixed by the Corporation. This fuse is placed as near as practicable to the outer wall of the 
building ; but in cases where & garden or yard intervenes between the building and the street, 
the main fuse and meter is fixed in a suitable receptacle within ЗЫ. of the street, and the conductors 
connecting the meter to the circuits within the house are provided by the consumer. If desired, 
these conductors are laid by the Corporation at cost price, provided the consumer gives an under- 
taking in writing that he will по hold the Corporation responsible for any damage that may be 
done to shrubs, plants, or garden paths. The main so laid at the consumer's cost becomes his 
property, and the entire responsibility for its maintenance resta with him. 

In cases where a large building occupied by several tenants is wired, опе of the following three 
courses may be adopted at the option of tue consumer :— 

(a) The conductors may be run from the premises of each tenant to some convenient point in 
the building to be approved by the city electrical engineer. In this case & separate main fuse for 
each tenant and a separate meter is provided and fixed by the Corporation, (no meter rent is 
tharged qt Manchester). and the tenants are regarded as separate consumers dealing direct with 
the Corporation, and each fills up an application form for his own lamps. А double-pole main 
switch and main fuses must be provided and fixed by each tenant, аз in the case of ordinary 


consumers. 
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(b) Main wires may be run by the landlord of the building from the entrance of the Cor- 
poration service main to various convenient points in the building. Wires to be run in screwed 
iron pipes, weldless or brazed steel tube. At the termination of these main wires the Corporation 
fix distribution boxes, aud the. conductors from the preinises of each consumer may be run to 
these, the supply being then given on the same terms and under the same conditions as previously 
enumerated. Where this course is adopted, the landlord must give an undertaking that the main 
wires will not be tapped at any point, other than where the Corpora'ion distributing boxes are 
Gxed. 

(с) The building as a whole may be wired, and the conauctors of the several consumers tapped 
off wherever desired. In this case a double-pole switch and main fuses must be provided and fixed 
by each consumer where his conductors branch off from the main wiring of the building, and the 
meter is provided and fixed on the consumer's premises by the Corporation ; a master meter is also 
fixed for the whole building. The Corporation charge rent for all sub-meters fixed, and send their 
meter-reader to read them, but the account is rendered on the reading of the master meter only, the 
tenants not being recognised as separate consumers. In this case the proprietor of the building 
must apply for the whole number of the lamps required by the consumers. He is furnished with the 
readings of the meters, and he must himself recover from the tevants the various amounts for the 
quantity consumed by them, the Corporation accepting no responsibility in the matter whatever. 

The hole in the wall for the admission of the service pipe has tu be cut by the consumer. 
In cases where permission has to be obtained from owners of property to allow the service lines to 
be carried through such property, it rests with the consumer to obtain this permission ; and the 
owner of the premises is required to sign an agreement indemnifying the Corporation for any 
damage that may arise from such portion of the service conductors being fixed within the building. 

Meters,—The Corporation provide a suitable meter, and fix this meter free of expense in a 
convenient position, not more than 3ft. from the main fuse. If, on account of special circum- 
stances, a consumer desires the meter to be fixed at a greater distance than this from the main 
fuse, the conductors connecting the meter to the main fuse must be cased throughout their length 
either with an iron pipe or with steel armouring, the conductor and casing being provided by the 
consumer, and the main switch must be so constructed that the whole of the parts carrying current 
can be officially sealed by the Corporation. The consumer must provide conductora long enough to 
reach to the meter, and must etliciently protect them from mechanical injury, but they must be 
affixed to the meter by the Corporation officials. Meters, fuse boxes, and main distribution boxes 
are sealed by the Corporation, and these seals must not on any account be broken except by the 
Corporation officials. 

Applications for Supply.—Applications for a supply of electrical energy must be made оп the 
official form. The application must state the period during which the supply is required, the date 
of the application, the rate of charge to be adopted, and full particulars as to the lamps, motors, 
and other consuming devices for which a supply is required. No application for a less period than 
one year is accepted unless there be special circumstances, in which case cost of connection to the 
mains is charged. Before current can be turned on, the internal fittings must be completed, and 
the regulations of the Corporation complied with. 

« Alterations in Consuming Devices. — When it is desired to alter the number of existing consuming 
devices, notice in writing must be sent to the Corporation of the consumer's intention to do so 
and new or altered work must on no acoount be connected to the supply until it has been inspected 
and passed by the city electrical engineer or his representative. When a portion of an installation 
is no longer used and the wires are cut, the ends of the wires which remain attached to the 
installation must be thoroughly insulated. 

Temporary Work.—Work of a temporary nature will not be connected to the mains except 
opi ко circumstances. Where such temporary work is allowed, written permission must be 
obtained. 

Incomplete Work.—No installation will be connected until it is fully completed, except under 
very special circumstances. 

Alteration in Position of Lamps—When, without altering the number of lamps fixed, it is 
desired to alter the position of a lamp, such alteration may be made and the supply be again 
turned on by the consumer, provided that notice is given to the Corporation at the time the order 
13 given to the contractor to make the alteration, and provided also that notice is further given 
that the alteration has been effected, во that the work may be inspected. 

Additional Consuming Devices.—When it is desired to add to the number of lamps or other 
consuming devices, the new work must be connected to one side of fuses, one for each pole, the 

other side of each fuse being connected to the existing installation or to a cable long enough to 
reach to the Corporation meter, When this attachment is made the main switch must be put off. 
No work of any kind may be done on live wires. The fuse wires must be left out of the fuses, and 
these will be inserted by an official of the Corporation if the work is approved. New work must 
оп no account be connected, even momentarily, by the contractor before it has been inspected. 
Consumers are particularly cautioned against increasing the number or candle-power of their 


amps without competent advice, as by so dolng they may cause their wires to become dangerously 
werloaded. 


Wiring and Pittinꝗs. — The system of registering fittings, &c., is abolished, bat in its разе the 
following regulations will be rigidly enforced :—All wiring, electrical fittings and appliances of 
every description, situate on any premises intended to be used in connection with the supply of 
electricity from ahe Corporation, must be approved by the chief engineer before the installation is 
connected to the Corporation mains who may require вашріез of ticuuga or аррИвос эз for testing. 

Con ductors.— All conductora must be of tinned copper, and of such a sectional area that 
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the current in no case exceeds 1,000 amperes per square inch. When determining the апе 
of conductors each lamp to be taken at no less than 16 c.p, taking 64 жаса. The ares 
«f conductors muet be во proportioned that the fall of pressure at the farthest lamp, when 
all consuming devices are in ure, shall not exceed one volt. Conductors must be covered, 
first with a layer of pure rubber, then with а layer of vulcanised rubber of approved thickness, 
and the whole must be protected with a layer of waterproof tape, and braided. In по case 
must the insulation resietance be less than 600 megohn.s per mile when tested after one minute's 
electrification, the coil being immersed in water at the time of test and for 24 hours immediately 
preceding. Under special circumstances, i.e., continuous runs of mains, paper insulated cable encased 
in а lead sheath may be used ; this sheath must be electrically continuous and connected to earth. 
The ends of conductors to be protected from moisture by sealing in a suitable box filled with 
compound. Согігасіогв may be required to submit samples of wire for testing. Concentric con- 
ductors may be employed, but where used the insulation resistance between either conductor and 
earth must be the same as set forth above, and neither conductor may be connected to eartb. 
Exterior Wiring. —In cases where the main fuse and meter are fixed in a receptacle not within 
& building, the wires connecting the meter with the interior of the building must be laid under- 
ground, or when it is necessary to carry wires underground to connect. other part of an installation. 
The conductors must be insulated with vulcanised bitumen laid on the Callender solid system, in 
hard wood troughs, thorougbly bitumenised, and the troughs covered by a board. The insa- 
lation reeistance when tested under the conditions set forth above must be not less than 250 meg- 
ohms per mile. All conductors, must have an outside serving of at least two layers of 
strong braiding or taping so prepared as to resist moiature, and it is preferable that in additio 
there should be two tapes of steel. In all cases this board must be not less than 12in. from the 
с of the ground. Consumers are strongly advised to have such conductors laid by the 
rporation. 

Flexible Conductors.— When flexible wire is used it must consist of at least 70 strands of 
40 S.W.G. pure copper, insulated either first with a layer of pure rubber and then a layer of 
vulcanised rubber, or wholly with pure rubber, in which case the pure rubber must be not lese 
than 0°02in. in thickness, and must be laid on in two lape, care being taken that these laps joint. 
No flexible wire insulated with vulcanised rubber, silk, or cotton only will be passed. The use of 
flexible conductore, except for wiring flexible pendante, movable standards and hand lampe must ђе 
m Fittings to be wired with stranded electrolier wire insulated with pure and vulcanised 
rubber. 

Joints.—' The sectional area of all conductors radiatiog from the distribution blocks must be 
maintained to the end of each circuit: end to end joints for lengthening conductors, or for 
reducing their sectional area will not be allowed. The only joints allowed are when a branch is 
required off а circuit after it has left the distribution board ; the area of wire for the branch circuit 
must be the same as the circuit from which it is taken. Joints are to be carefully made, using only 
resin as flux, and to be thoroughly sweated together. The outer tape shall then be taken back 
for at least 2in. and the dam+ged rubber tapered off, and then the conductor must be 
covered by at least several layers of pure rubber tape, with a covering of waterproof tape over all. 
Joints must not be made in wet basements, or in any other damp situations, Joints between flexible 
conductors and permanent wires under floors or in wood casing азе not allowed. All cor ductors having 
а greater sectional area than a No. 16 S. W. G must be stranded. No conductor having a smaller 
sectional area than that of a No. 18 S. W.G. may be used. All conductors where connected to a 
fitting must have the outer braiding or taping removed from the rubber for a distance of at least 
110. from the end of the rubber. | 

Casing.—All conductors must be efficiently protected either by incombustible tubes, stecl armour- 
ing, or by hard-wood casing. When tubes are used, no elbows may be employed, but corners must be 
turned either by means of slow bends or by the fixing or a suitable box. When armouring is used, 
either round wires or steel tapes may be employed : if tapes, they must be in two laps. care being 
taken that these lape join. It is not recommended that conductors should be buried in the plaster 
of walls, but when so buried the casing must be of non-absorbent waterproof material without seams 
or other openings. Where the casing is merely sunk into a chase in the wall, it may be of wood, but 
it must then be painted all over on the outside with at least one coat of oil paint, and such paint 
shall be allowed to thoroughly dry before the casing is fixed in position. No conductors 
used for purposes other than lighting, beating or motive power may be enclosed in the same 
casing as these conductors. When conductors have to be carried on damp walls they should be 
lead covered, and the casing must be blocked out from the wall to the extent of at least фр. 
The minimum size of casing allowed to be used is ljin. and the capping of all casing must 
on no account be secured by nails, but by means of brass screws on the outer edges. In cases 
where the fillet between the conductor exceeds làin. in width, screws may be used in the 
centre in addition to the sides. Where one piece of casing crosses another the casing must be fixed 
by means of screws and not nails. Conductors of opposite polarity must be kept entirely separate 
from one another, unless they are enclosed in metallic casing. Under certain circumstances, where 
buildings are of а fire-proof nature and the conductors can be fixed out of reach, casing may be 
dispensed with, the conductors being insulated and supported on porcelain insulators. Staples 
must not be used under any circumstances, nor any flexible wire be supported by metallic eyes or 
hooks unless а porcelain or ebonite insulating ring is inserted between the insulation of the 
conductor and the hook. Where conductora cross one another provision must be made to efficiently 
insulate them and they must be separated by at least $in. 

Fuses.—Al] conductors must be protected by fuses on both poles, which must be competent 
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to cut off the current if this exceeds the normal current by 50 per cent. All the wiring to be done 
on the distributing board system, and no isolated fuses, except at the service, will be allowed. 
Fuses of the same polarity must be fixed on a board distinct from that supporting those of the 
opposite polarity, but both may be enclosed under one cover. Lamps, &c. to be so grouped on 
circuits so that the. current will not exceed 24 amperes, at 200 volts. No lamps to be reckoned 
at lees than 16 с. р. All fuses must be approved by the Chief Engineer, and they must be во 
constructed that they will break the circuit when two conductors, between which the pressure to 
be used on the circuit on which they are to be fixed is maintained, are short circuited through them, 
a fuse wire corresponding to the current for which they are rated being placed in the fuses, 


Switehes.—S witches must be so constructed that they do not heat when the full current is 
left on continuously; so that it is impossible for them to remain in a position between full “on” 
and full “off” ; and that they will break the circuit when a current 50 per cent. in excess of that 
for which they are rated is broken at a pressure 50 per cent. in excess of that for which they are 
intended to be used. 

Main Switch and Ризе. — The contractor or the consumer must in all cases provide and connect 
up within 3ft. of the Corporation’s service а double-pole switch for each meter, во arranged as to 
control the whole of the consuming devices connected to that, meter, and also a main fuse on each 
conductor controled by the said main switch. In no case may a switch or fuse be fixed on the 
Corporation side of the meter. In all cases the mechanical connection between the two members 
of the switch must be thoroughly insulated from the switches. When the supply is given from 
more than one pair of terminals separate double-pole switches must be provided ; one 3 pole awitch 
breaking all poles simultaneously will not be allowed ; but if desired, two double-pole switches 
may be mechanically coupled together so as to be operated simultaneously. The consumer is 
recommended to insist upon the contractor making the carrying capacity of his main fuses leas 
than those of the Corporation, as when a Corp ration servant is called out to remedy any failure 
of light, &c., on & consumer's installation, and when such failure is found to be due to any cause 
than а fault of the Corporation, a fee of 2з. 6d. will be charged against the consumer. 

Insulation of Fuse and Switch Covers. —The covers of all fuses, switches and plugs should be of 
porcelain, or other non-conducting material, or of rigid metal lined with vitreous enamel, or similar 
insulating incombustible material. The use of asbestos for this purpose is allowed, but is not 
recommended. If used, the asbestos must not be less than Pgin. thick. Any metal parts whatever 
liable to be touched by the hand must be effectually insulated from the electrical circuit. In the 
case of large switchboards, the covers for the individual switches may be dispen ed with if the 
whole switchboard is contained within an incombustible casing, or is placed in a chamber accessible 
only to some responsible person. If the cover of a fuse or switch be 1086 or broken, in must be 
immediately replaced. 

Ceiling Roses.—Ceiling roses must be so arranged that the conductors depending from them 
are securely carried independently of the terminals. No fuses may be placed within ceiling roees. 
A separate ceiling rose must be provided for each twin flexible conductor. 

Lampholders.—These must be of approved design and B.C. type, and there must be a 
porcelain bridge between the terminals or such other means must be taken as to secure efficient 
insulation between them. In cases where lampholders are liable to be handled by a person making 
good contact with earth, the lampbolders must be provided with porcelain or other non-conducting 
covers, Where lampholders are combined with switches of the form Киото as key sockets, the 
switch portion must couform in all respects to the ordinary rules for switches, and the lampholders 
must be provided with purcelain or other non-conducting covers. 

Plug Connections.—All plug connectors must be of approved design, and they must be fixed 
in such a manner that they are controlled by а switch if the consuming devices which they control 
take a current exceeding one ampere. They should not be fixed in the floor unless absolutely 
necessary, and when so fixed they must be so arranged that the socket shall be automatically 
covered when the plug is withdrawn. No fuses may be placed within plug fittings. 

Gas Fittings.—No gas fittings may on any account be adapted to electric lamps, except with 
the Chief Engineer's approval; the insulation resistance between a fitting so insulated and the 
gas-pipe must be not less than 1 megohm, and their use, even when so insulated, should be 
avoided as far as possible. 

Insulation —Before connecting the premises of any consumer, 48 hours’ notice must be given 
to the Electricity Department, Town Hall, by the wiring contractor or consumer, that the 
Wiring is complete. The Corporation will send their inspector, who shall examine and test 
the installation, and connect it to the Corporation mains if satisfactory. Prior to the teat, all 
lamps or other consuming devices and fuses must be inserted and all switches turned on. The 

orporation make one test free of charge, but if the installation does not pass the test, or the 
wiring should be incomplete, thus causing additional journeys for the Corporation inspector, a fee 
of 10s. 64. must be paid at the Electricity Department, Town Hall, either by the contractor or 
consumer, before another test or inspection is made. The cootractor or his representative should 
meet the inepector at the appointed time, so that he could explain anything about the work which 
theinspector should desire to know. If the contractor or his representative faiis to keep the appoint- 
ment, the Corporation inspector will make the test and act accordingly. The insulation resistance 
between the entire system and earth shall not be less than the amount found by dividing the 
Maximum current taken into 20 megohms. The pressure at all times to be reckoned at 200 volts. 

Firing Arc Lamps.—All arc lamps must be insulated аз a whole from earth, and must be so 
fixed that it is impossible for them to swing into contact with any metal work connected to earth. 
When fixed in positions exposed to the weather the terminals must be effectually protected 

m rain or snow, and the conductors joined to them must be provided) with specially 
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thick insulation, which must be further protected with two extra braidings ог tapings, so 
prepared as to witbstand moisture ; and the surface of the outer covering must be thoroughly 
coated with anti-sulphuric enamel and finally covered with red rubber tubing. Every саге mus: 
be taken to avoid abrasion of the insulation. All are lamps and globes must ђе so guarded as to prevent 
pieces of ignited carbon or broken glass falling from them. If a globe is broken it must be at once 
replaced. Arc lamps used in any street for private lighting must be fixed so as not to be in any 
part at a less height than 8ft. from the ground, and must be so screened as to prevent r sk of 
contact with persons. They must further conform to such rules as may be made from time to 
time by the Highway committee of the Corporation. 

Dangerous Positions. Where arc lamps are required in situations where there is danger of the 
presence of explosive dust or gas, they must be completely enclosed by means of an air-tight globe. 

Arc Lamp liesistances,—'The resistances for the regulation of arc lamps must be of such 
size as to safely carry the maximum current which can pass through them for the time during which 
it normally flows and their temperatures must not rise more than 150 F. above that of the surround- 
ing air. They must be mounted on incombustible bases, and so fixed that they cannot by conducted 
or radiant heat set fire to any material in their vicinity. Conductors to resistances should pass 
upward and be connected to terminals at the lower end of the frame. They must further be com- 
pletely enclosed by an incombustible ventilated casing placed at such a distance from the 
resistance that it cannot become dangerously hot, and so arranged as to entirely preclude the 
possibility of accidental contact with the resistance, 

Starting of Arc Lamps.—Arc lamps must be во constructed that the current flowing at the 
instant they are switched on does not exceed a current 80 per cent. in excess of the normal working 
current. Each arc lamp circuit must be provided with a switch and fuse on each pole. 

Large Arc Lamps. — Where an arc lamp when burning under normal conditions takes more 
than 15 amperes, and in the case of all hand-regulated arc lamps, a starting resistance must be 
provided so arranged that the current cannot exceed 15 amperes at start ing, nor increase by greater 
steps than 10 amperes at а time as the resistance is cut out. The resistance must ђе so arran 
that it can only be cut out gradually, and it is preferable that it should be continuously reduced 
and not by sudden steps. 

Motors.—'l'he magnets, frame and shaft must be permanently connected to earth by a copper 
conductor having a sectional area equal to that of either of the two main conductors leading to the 
motor. Where these conductors exceed 10 square millimetres in sectional area, the area of the earth 
conductor shall be not less than 10 square millimetres, but need not be more. It is preferable 
that the earth connections should be made by means of soldering to a water-pipe or copper plate 
buried in coke and moist earth. Gas or hydraulic pipes must on no ficcount be used for the purpose. 

Wirding of Motors.—Particular attention is called to the regulation dealing with the pressure 
of Supply (p. 378). 

Starting of Motors.—All motors in which the current passing through can momentarily exceed 
10 amperes. when the motor is connected directly with the mains, must be provided -with an 
approved switch and starting resistance, and, in no case may the current through the motor, when 
the switch is on the first contact, exceed 10 amperes, or increase by greater steps than 10 amperes 
at a time, as the starting resistance is cut out. This starting switch must be so arranged that the 
current can only be increased gradually. It is preferable that the resistance should be cut out 
continuously, and not by abrupt steps; but where steps are used the gradual increasing curreat 
may be provided for either by arranging the switch so that it is physically impossible to move it 
Ge on by providiug that the circuit shall be opened automatically, if rhe switch is moved fast. 

the case of very large motors, where the above Regulation would not apply, special arrangements 
must be made with the Chief Engineer, but it will in all cases be required that the current will 
increase gradually. А 

Interruption of Supyly.—ln case there is any interruption in the supply, starting switches 
should he rrovided with an arrangement for automatically disconnecting the motor. 

Cut-off Switch.—The supply to every motor must be controlled by means of an efficient double- 
pole cut-off switch, placed in such a position as to be easily handled by the person in charge of the 
motor, and connected so that by its means all pressure can be cut off from the motor itself and 
from any regulating switch, resistance, or other device, in connection therewith, and it must be so 
arranged that it interlocks with the starting resistance in such a manner that the double-pole switch 
can be taken off when the starting-switch is in any position, but cannot be put on again until the 
starting switch is in the position which leaves all resistance in circuit. The switch here referred to 
is in addition to the main switch previously referred to, except in cases where the motor is fixed 
within 156. of the entrance of the Corporation service, in which case the switch here mentioned 
may take the place of the main switch. 

Cut-outs.—An efficient fuse or other automatic cut-out must be provided on each pole, so as 
to efficiently protect the branch circuit to every motor from excess of current. Two separate 
single-pole cut-outs must, in all cases, be used, and it is preferable in the case of 400-volt motors 
that a magnetic blow-out, or some equivalent device for extinguishing the arc, should be provided. 


Resistances.— All resistances for starting and regulation of motors must be of sufficient size to 
safely carry the maximum current which can pass through them for the time during which it 
normally flows, and they must be mounted on incombustible bases, and so fixed that they cannot 
by conducted or radiant heat set fire to any material in their vicinity. They must further be 
completely enclosed by incombustible material, placed at such a distance from the resistance that 
it cannot become dangerously hut, «ud so arranged аз to entirely preclude the possibility of 
accidental contact with the resistauce In the case of 400-volt motors the casing must be гіа]! 
and must be connected to earth. Conductors to resistánces, should pass upwar and be connected 
to terminals at the lower end of the frame, ^^ ^ ^ 7 ~ 
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Brush Rockers.—The brush rockers on motors must be so arranged that they cannot be moved 
во ав to bring either conductor into contact with the framework of the motor. 

Terminals of Motors.—'l'he terminals of motors must be so guarded that it is impossible for 
them to be accidentally touched, and provision must be made to avoid the possibility of their being 
accidentally short-circuited. | 

Enclosed Моюгз.— п situations where motors are fixed in the presence of explosive dust or 
gas the motor should be completely enclosed in metallic casing, and arrangements should be made 
for efficient ventilation of such casing by means of air drawn from the outside of the building. 

Conductors for 400-volt Motors.—In the case of motors supplied at я pressure of 400 volts, the 
conductors must be enclosed in strong metal casing, screwed iron pipe, weldleas ог brazed steel tube, 
which must be efficiently connected with earth, throughout its entire length. The conductors must 
be insulated in the manner previously described except that they must have an insulation resistance 
of not less than 2,500 megohms per mile when tested in the manner described. 

Radiators.—The term radiator iucludes electric stoves, ovens, hot plates, and cooking apparatus 
generally. The framework of each radiator must be permanently connected to earth by a copper 
conductor having a sectional area equal to that of either of the main conductors leading to the 
radiator. Where these conductors exceed 10 square millimetres in sectional area, the area of the 
earth conductor shall be not lesa than 10 square millimetres, but need not be more. It is preferable 
that the earth connection should be made by means of а water-pipe or copper-plate buried in moist 
earth, Gas-pipes must on no account be used for the purpose. The terminals and portions 
carrying current must be so protected that they cannot be accidentally touched. А separate 
double-pole switch must be fixed for each radiator, and a ruse on each pole. Radiators must be 
provided with a stand of stone or other incombustible material, and must not be fixed within 
20in. of any woodwork or combustible substances. [f portable, they must be provided with an 
incombustible stand, and must be so supported that a clear space of not less than біп. is left 
between; the bottom of the radiator and the stand. 


These Regulations are followed by Rules setting out the conditions upon which 
supply is made and those will be found partly set out on page 389. 


GLASGOW, 

The set of wiring rules issued in May, 1902, by the Glasgow Corporation electricity depart- 
ment are still in force and set out the terms and conditions upon which supply is furnished. 
These rules, a new edition of which is in contemplation, are more or less similar to those published 
in this HANDBOOK, except that a clause dealing with insulation requires that “a length of 12in. 
of rubber insulation must be capable of stretching to twice its length without breaking, and, 
although kept stretched for 24 hours, must return to its original length within 15 per cent. after 
24 hours release." A clause also provides that the amount of ash left after burning a length of 
the rubber must not exceed 40 per cent. of the original weight of rubber. 


ST. PANCRAS. 
The Wiring Regulations of the Electricity Department of the St. Pancras 
Borough Council are as follows :— 
Current IS SUPPLIED at 220 Vors. 
Spezi d. attention аз callet to Kulcs Nos. A 4, 5, 6, 10, 11, 12, 13, 14, 17, 18,22, 55, 39 and 40. 


1. Conductors.—All conductors must be of tinned copper, of not less than 98 per cent. of cor- 
ductivity (by Matthiessen’s standard). They must be во proportioned that the current density in 
по case exceeds the rate of 1,000 amperes per square inch of sectional area. 

2. Limit of Conductors.—No conductor to be smaller than No. 18 S. W. G. Conductors larger 
than No. 16 S. W. G. must be stranded. 

5. Insulation Conductors.— The insulation resistance of every cable or lead must not be less 
than at the rate of 2,500 megohms per statute mile, after one minute’s electrification. All 
rubber-covered conductors must have a coating of pure rubber, and one of vulcanising rubber, and 
the whole properly vulcanieed and braided, or otherwise suitably protected against mechanical injury. 

4. Conductors under Plaster.—Conductors buried under plaster must be protected by iron 
piping (where practicable) г porcelain ducts ; they must be watertight throughout. 


Б. Conductors in Wet Positions.—Conductora in wet situations should be, by preference, in 
porcelain ducts. if in wood casing, саге must be taken to leave an air space of Bin. between the 
casing and the wall and the vulcanised rubber-covered conductor must be further protected by 
& covering of lead. 

6. Casing Corners, Rounded. —Where casing is used all corners must be well cut away and 
rounded to avoid damaginy the insulation of the conductor. 

7. Conductors Outside Premises.—Conductors outside buildings should be supported on 
porcelain insulators at frequent intervals, and kept about Sin. or 10in. apart. 

B. Naked Conductors.—Nov naked conductors allowed. 

& €. Staples forbidden.—No staples to be driven over conductors. 

10. Joints Soldered—Resin only to be used.—All joints must be soldered and thoroughly 
sweated together. nothing but resin as a flux permitted. Soldering- irons are to be tinned ek 
resin, and поз ammoniac used. 
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11. Insulation of Joints—Joints Vulcanised in Wet Positions. — After soldering, each end for 
not less than 2in. oa either side of the joiut must have all tape, cotton, ог braiding removed, 
laying bare a clean rubber surface, which is to be carefully tapered down. The whole of the joint 
and bared rubber must be covered with at least five lappings of pure rubber tape, and two ur 
more of prepared vulcanising rubber tape; the whole to be tightly bound with prepared water 
proof tape, and in damp positions, or covered by plaster, to be properly vulcanised or otherwise 
rendered permanently watertight. If the vulcanising be found impracticable in certain positions, 
the finished joint should be coated with shellac varnish. Rubber joints will not permanently resist 
moisture unless vulcanised. 

12. Joints kept apart.—Every joint or branch tapping must be kept at least 8in. from those 
. о pposite polarity. | 

13. Preparation of Ends of Conductor.—All ends of cables or conductors, before being 
connected with fittinzs, must have the tape or braiding removed, leaving a clean rubber surface 
for at least 1310. = 

14. Main Circuits.—Should the current demanded exceed 25 amperes, two separate and distinct 
main circuits must be run in two casings to the terminals of the Council’s supply. These circuits 
should supply alternate floors of the building, in order to keep them as far as possible distinct. 

15. Loop left for Meter.—In every main circuit a loop having five feet of slack cable must be 
left at the proper position for the insertion of the meter. 

16. Main Fuses—Positions.—The contractor must fix а main single pole fuse on every main 
conductor, at the point immediately after leaving the meters to the house. The fuses for the 
mains completing the circuits are to be inserted between the Council’s main switches and the house 
side of the circuit. 

77717. Tin Fuse-Bridges Stamped.—The fuse bridges for these main fuses must be adjusted to 
carry less than those fixed by the Council. They must be of flat tin, stamped, indicating the 
working current, and have at least Ig in. of clear break. Main fuses for 440 volt circuits must have 
at least three clear inches of break, and be fitted in separate metal cases with ample clearance to 
prevent arcing on to the case. 

18. Branches—Two Fuses for.—Every branch circuit shall be efficiently protected by two 
distinct fuses, one on each pole, at the point of juncture. These fuses must have at least 41. 
between the bases. No branch circuit intended to feed any incandescent lighting shall carry more 
vhan 5 amperes. Installations demanding less than 5 amperes for incandescent lighting must have 
ut least two branch circuits. Should any departure from this rule be desired, the written approval 
cf the Engineer must be obtained before commencing the work. 


19. Fuse-Boards.—lf distributing fuse-boards are employed there must be two distinct boards 
—the one negative, the other positive—under separate covers, kept at least din. apart. 

20. Double-Pole Fuses prohibited.—Double-pole safety fuses will not be permitted on any 
&ccount. 

21. Area of Fuse Bridges.—All fuse bridges must ђе of tin, and must not, under any con- 
ditions, exceed the sectional area of the circuit they are intended to protect. 

22. Design of Safety Fuses.—All safety fuses must be mounted on porcelain or у те bases, 
with covers of similar material. The break must be not less than ĝin., nor may the distance between 
any portion of the metal or conductor be less. 

25. № Fuses under Fvoors.—No fuses allowed under floors. 

24. Switches.—Switches in close proximity must be all of the same polarity. All switches must 
be quick break, mounted on an insulated base of porcelain, vitrite, or slate boiled in paraffin war 
They must be so designed that the action is certain, either “on” ог “ off,” and cannot possibly 
remain in an intermediate position, The handles and covers must be well insulated from the circuit. 
Switches of opposite polarity must have a clear space of 6in. between the nearest part of each. 

25. Switches for Arc Lamps— Мат Switches.—Switches controlling either arc lamps or main 
circuits should have at least one inch of clear break. 

26. Switches on Fittings, —Switches forming part of fittings must be well insulated. The 
handles must also be insulated from the circuit. No combination fuse and switch allowed. 

27. Limit of Lamps for Switch.— Not more than 10 16-c.p. lamps, o their equivalent, to be 
controled by each switch, except by special permission in writing from the engineer. Lamps 
consuming more than the equivalent stated must be provided with a switch to each. 

28. Arc Lamps and Brackets Insulated. - Arc lamps must be suspended by porcelain insulators. 
Four ordinary arc lamps are required in series for the 220-volt supply. If two only are required 
they must be of suitable design. Brackets carrying arc lamps must be properly bushed with 
suitable insulating bushes where the conductors enter and leave the bracket. 

29. Fix Incandescent Lamps in a Vertical position.—Incandescent lamps should be fixed 
with the bulb in a vertical position. For other positions lamps must be used in which the filaments 
are specially supported. 

50. Resistances.—All resistances should be mounted on iron frames kept 18in clear of all 
woodwork or inflammable material. They must be protected by a metal guard, and supported оп 
insulators. The conductors leading thereto should pass upwards, and be connected with terminals 
at the lower portion of the frame, so as to avoid contact with any heated part. Resistances should 
be fixed on brick walls, or by preference hung outside of the building. 

51. No Exposed Parts allowed.—No portion of the electric circuit, or of metallic fittings or 
parts in connection with the circuit, more especially with switches and cutoute, to be left exposed. 
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52. Earth Conneotions.— No metal frame work of any fittings shall be used as part of the elec- 
tric circuit, or be in contact therewith, and no connection with gas, water pipes, or “earth " allowed, 
55. Combination Fittings.—Combination gas and electricity fittings must not be employed, except 
by special consent of the engineer, and under such precautions and conditions as he may direct. 

54. Wall Plugs, Фе. —Wall plugs, ceiling roses, and other fittings of the kind not specially 
mentioned, must be mounted on porcelain or vitrite, with covers of similar material All slate 
bases to fittings must be soaked in wax. All porcelain must be vitreous throughout. 

35. Removal of Fittings Ends Sealed.—Should any fittings or apparatus need removal, the 
ends of the conductors leading thereto must be properly insulated and securely sealed up, and, if 
practicable, both branch fuses removed. All terminal ends of wires and cables must be thoroughly 
insulated and sealed up. 

56. Insulation of Complete [nstallation.— The insulation resistance in ohms between earth " 
and the complete installation, measured at the Vestry's main terminal fuses, with every lamp 
fitting, or other apparatus connected, must not be less than the number found by dividing 
0,000,000 by the total amperes required to feed the installation. 

37. Inspection Fees.—On receiving due notice ia writing of the completion of the wiring, the 
work will be inspected free of charge. If the first inspection fails to comply with the requirements 
herein specified, a second aud all subsequent inspections will be made on payment of 108. at the 
offices of the Department for every such inspection. 

38. Low Insulation.—Should the insulation at any time fall below the standard specified herein, 
the Council may, after due notice, discontinue the supply of electricity to the premises. 

39. Examination of Work.—The Council shall have the right to require the contractor to open 
any joint, or to removeany casing, wires, or fittings, for the purpose of ascertaining if the work has 
been thoroughly executed. 

The contractor must reinstate, at his own expense, any work the Council may have examined 
in the manner set forth. 

40. Additions to Lighting. —No addition shall be made to any installation that has been tested 
by the Council's officials until due notice has been given оп а form to be obtained at the offices of 
the Department; and the said additions have been duly inspected and passed by the Council's 
inspector ; failing this, the supply 18 likely to be stopped. 

41. Cut-of Current during Repairs.—Before commencing any extensions, alterations, or repairs 
to the installation, the main switches must be turned off to avert accidents, and remain so until the 
work is completed. 

42. Rules to be observed. Work on consumers’ premises must be strictly in accordance with 
the rules of the fire insurance companies, the Institution of Electrical Engineers, and those of the 
Board of Trade ; in the case of 440 volt circuits, the Board of Trade issues special requirements. 

45. Motors—Starting Resistance. —Every motor must be wound to work at 220 ог 440 volts as 
may be required, and enquiry must be made as to voltage before ordering the motora, It must be 
provided with a suitable starting resistance, во arranged that it is not possible to disturb the neigh- 
bouring lighting when stopping and starting. 

44. Protection of Motor and Switch Terminals. All terminals must be protected by covers of 
ebonite or other suitable material. 

45. All motors must be protected with an automatic minimum cut off, which must be main- 
tained in working order. Also a double-pole switch having a clear break on each pole of 
1j inches, and there must be at least 6 inches clear between the nearest portion of every switch of 
opposite polarity. | 

46. Fly- Wheel to Motor. — Motors driving lifts, cranes or circular saws must provided with a 
suitable fly-wheel. | 

47. Furnish Details as to Motors.—Before commencing to fix any motor the following details 
must be sent to the Engineer :—(a) a descriptive drawing of the starting apparatus, giving full 
details of its action ; (5) state horse-power ; (c) purpose for which the motor is required ; (d) state 
revolutions per minute ; (с) diameter of fly-wheel proposed—thickness and radial depth of rim; 
(f) details of automatic minimum cut off. 

48. Current for Storage Batteries and other purposes.—If current is required for storage 
batteries or special purposes, the general arrangement of the installation must be submitted to the 
Engineer for approva!. 

49. Non-Liability.—The Council do not take any responsibility for the proper execution of any 
work on consumers’ premises, nor for any loss or damage which may ђе occasioned by fire or any 
accident arising from the wires, fittings, or other apparatus within the buildings. | 

90. Amendments,—The Council reserve to themselves the right, without notice, of altering 
these rules and regulations from time to time as they may deem necessary. 

Previous rules cancelled. 


October, 19)1. SYDNEY W. BAYNES, Chief Electrical Engineer, 
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BRISTOL CONTINUOUS CURRENT SUPPLY (250 or 500 VOLTS) 
INSTALLATION RULES. 


_ At Bristol, in addition to the ordinary rules in connection with the Corpora- 
tion's electricity supply, the following rules are required to be observed before 
connection is made to the 250 and 500 volt mains :— 


(1) Motors shall be either of the enclosed type or be enclosed in strong metal cases. 

(2) The frame, shaft, and metal case of every motor, also the casings of switches, resistances, 
fuses, cables and wires, shall be efficiently earthed by a wire capable of carrying ten times the fusing 
current of the main fuse without overheating. | 

(5) Each motor shall be provided with :— 

(a) A starting switch and resistance, which shall have a sufficient number of contacts to 
prevent the current from increasing more than 10 amperes at a step ; 

(b) A double-pole quick-break emergency switch, placed in such a position as to be easily 
handled by the person in charge of the motor, and connected so that, by its means, all pressure 
can be cut off from the motor it«elf and from ару regulating switch, resistance, or other device in 
connection therewith ; 

(c) Efficient fuses or other automatie cutouts, 50 аз to protect the conductors on each pole 
of the motor from excess of current ; 

(d) A minimum current cutout, which shall automatically disconnect the motor in the event 
of the current being at any time cut off, either at the emergency switch or elsewhere. These 
switches and cutouts shall be enclosed in metal cases, and so protected that there shall be no 
danger of any shock being obtained in the ordinary handling thereof or any fire being caused һу 
their normal or abnormal action. 

(4) А quick-break double-pole main switch and fuses (each capable of efficiently breaking twice 
the maximum current the installation would normally require) shall be placed within 1ft. of the 
Corporation meter. 

(5) Both conductors to be run in one efficiently earthed tube or pipe. Where the joints in 
such pipes are not screwed, an earth wire of the size specified in Rule 2 shall be run inside the tube 
with the conductors. 

(6) 250 volts will be supplied to motors up to 5 в.н.р. only. Larger sizes must be designed to 
run on 500-volt circuits, unless special permission in writing be obtained from the city electrical 
engineer. When an installation of two or more 250-volt motors has a total capacity above 10 B. P. N. 
it is required («) that two circuits be run to the Corporation main fuses, in which case the total 
break horse-power on each circuit should be as nearly as possible equal; or (b) the installation shall 
be carried out on the three-wire system, every precaution being taken to maintain a “ balance." 

(7) А notice shall be fixed in а conspicuous position at every motor and switehboard in 
connection with this supply forbidding unauthorised persons to touch the motors or apparatus. 


No wood is to be used for mounting switches, fuses or any other apparatus unless 
the whole be enclosed in an irou case (both sides, back and front). 

In the event of any fuse or switch being used which is not thus totally 
enclosed in an iron case (whether fixed on fireproof wall or not), it shall be mounted 
on a base made of some incombustible material. 

In connection with the wiring for lighting, it is insisted that a double-pole 
main switch shall be put in in every case, and every installation is now wired on 
the 5-ampere system. | 

Тће whole of the work in Bristol is to be carried out in accordance with the 
latest edition of the I.E.E. Wiring Rules. 


STRETFORD DISTRICT COUNCIL. 


One of the latest sets of Rules regulating the supply of electrical energy has 
been prepared by Mr. C. H. Wordingham for the Stretford Urban Distriet Council, 
for which body he is acting as consulting electrical engineer. The rules rely 
solely for their enforeement upon the powers given under the Electric Lighting 
Acts and Provisional Orders. They are reproduced here as embodying the latest 
practice :— 

After dealing with the “ Conditions of Supply ” (Regulations 1 to 5), the Regulations proceed. 

6. Charges for Electrical Energy.—The charges made by the Council for the supply of electrical 
energy are (a) £2 per quarter per kilowatt capacity of consuming devices installed irrespective of 
the quantity of energy consumed, and, in addition, a charge of 134. per unit of electrical energy 
supplied as shown by the meter or meters. (b) At the end of every four complete quarters the 
average price paid will be ascertained, and if this exceeds 6d. per unit for lighting, or ód. per unit 
for motive power, heating, or charging of accumulators, the difference between the amount actually 
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paid during the period over which the average is taken and the amount that would have Безо 

id at 64. per unit for lighting, and 54. per unit for motive power, heating, or charging accumu- 
ators, will be credited to the consumer in the ensuing quarter's account. (с) When electrica! 
energy is used for motive power under such conditions that the motor or motors must be kept 
running for not less than 48 hours per week the fixed charge is remitted and only 14d. per unit of 
electrical energy is charged. 


8. Non-Payment of Accounts.—In case of non-payment of accounts the supply will be cut off 
without notice. 


9. Nature of Supply. - Continuous current at constant pressure is supplied for all purposes. 

10. Pressure of Supply.—The pressure of supply for lighting and heating is 220 volts ; for 
motors not absorbing more than 24kw. each 220 volts ; for motors above this capacity 440 volts. 

11. Service Muins.—(a) Service mains are provided and laid free by the Council when the 
building in which the supply is to be taken abuts on a public street and is not more than 50 yards 
from the main, but the Council reserve the right to determine the point of entry of the main to 
the premises, due regard being had to the rea«onable convenience of the consumer. (b) Where a 
building does not abut оп а public street, but a garden, yard, or other private property intervenes, 
the consumer must pay the cost price of so much of the main as is laid on his premises, includin 
the cost of layiog. On his ceasing to take the supply the portion of main for which he has pai 
becomes his property. (c) The hole through the wall necessary to admit the service main must be 
cut by the consumer. (d) The service main for all installations, whether for lighting or power, in 
which the demand does not exceed 24kw., will consist of two conductors. Where the demand is 
greater than 23kw. the main will consist of three conductors. In the latter case the installation 
must be wired with two independent circuits, kept separated from one another throughout the 
building, and the consuming devices must be divided between the two circuits approximately 
equally. When 440 volt motors are included in the demand they will be supplied from the outer 
conductors of the 3-wire main, and a distinct circuit must be run for them. (е) Where permission 
has to be obtained from owners of property to allow a service main to be carried throngh such 
property it rests with the consumer to obtain this permission. (J) When a building occupied by 
several tenants is supplied one service main only will be run consisting of two or three conductors, 
according to the demand. The supply to tne individual consumers in the building may then be 
taken to them in one of three ways at the option of the landlord and at his or the consumer's 
expense, viz. :—(i) Each tenant's installation may be independently connected to the service- 
main, (ii) Main wires may be run by the landlord from the service main to convenient points in 
the building, and at their termination distribution boxes must be fixed, which will be sealed by 
the Council (iii.) The building may be wired as if for one tenant, in which ca-e the individual 
tenants will not be recogni a as consumers, the landlord being responsible to the Council for the 
whole consumption in the building and recovering from the individual tenants himself. 

12. Main Ризез. —The Council will provide and fix, free of charge, main fuses at the termina- 
tion of their service conductors. These fuses will be placed as near as practicable to the point of 
entry of the service main to the building. 

15. Мат Switches. —The Council will provide and fix, free of charge, one main switch in close 
proximity to their main fuses for each pair of service terminals. (Vote. — This position is not 
always that most convenient to the consumer, but it is imperative that the main switches should 

во placed as in case of need to cnt off the supply from the whole of the wiring in the installation; 
if, therefore, main switches are required by the consumer at some other point they must be 
provided by himself.) i 

14, Meters —(а) The Council will provide and fix, free of charge, one meter for each pair of 
service terminals use for lighting, and one for each pair used for motive power, and the meter 
will be fixed in close proximity to the main switch. The consumer must provide wires for each 
circuit of sufficient length to reach one to the meter, the other to the main switch, and must case 
them in efficiently after connection has been made by the official of the Council. (5) In the case 
of a building with several tenants one meter wiil be supplied free for each consumer if the wiring 
be done iu accordance with Regulation 11 (7) (i.), or Regulation 11 (f) (ii.), but if it be done in 
accordance with Regulation 11 (J) (iii.) only one meter for each pair of service terminals will be 
provided free. (с) И consumers require additional meters beyond those suppliel free, the Council 
will supply them on hire at a fixed rental, which will include the services of their meter reader 

for taking their indications at the same time as he reads the crdinary meters. 

(Subsequent Regulations, 15 to 17, provide for inspection. ] 


18. Prevention of Disturbance of Supply by Leakaye.—(a) Installations will be tested before 
connection, and afterwards from time to time, to ascertain their insulation resistance from earth, 
and at all times it must be not less than the following: 

li.) Circuits of Incandescent Lamps, 50 megohms divided by the number of lamps fixed 
irrespective of their power up to 50 candles, that 1s to say, for installations of 

25 lamps the insulation resistance must be 2,000,000 ohms. 
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when lamps of higher candle-power are fixed their equivalent in 50 с.р. lamps will be taken as the 
number of lamps for the purposes of this test. 

(iL) Circuits of Arc Lamps, 5 megohms divided by the number of lamps fixed for lamps taking 
current up to 15 amperes ; for larger sizes their equivalent in 15 ampere lamps will be taken“ 
the purposes of this test. 

(iii.) Mixed Circuits of Incandescent and Arc Lamps.—One arc lamp will be reckonea 
equivalent to 10 incandescent lamps. 

(iv.) Motors.—One megohm between earth and any part carrying current, together with 
leads, sliding contac's and metal work connected to the circuit of the motor, when the magnets, 
framework and shaft of the motor are connected to earth. 

(5) All arc lamps must ђе iosulated as a whole from earth, and must be so fixed that it is 
impossible for them to swing into contact with any metal work connected to earth. When fixed 
in positions exposed to the weather, the terminals must be effectually protected from rain and 
suow, (c) The bru-h rockers on motors must be arranged in such a manner that they cannot be 
moved so as to bring either conductor into contact with {Һе framework of the motor. (d) The 
terminals of all motors must be so guarded that it is impossible for them to be accidentally 
touched or short.circuited. (e) Gas fittings adapted to electric lamps, if the gas connection is 
retained, must be insulited at the point of suspension from the gas pipe, and the fitting as a 
whole must have an insulation resistance from the gas pipe of not less than one megohm. 


19. Prevention of Disturbance by Sudden Changes of Load.—(a) Motors in which the current 
passing through them can momentarily exceed 124 ашрегез when the motor is connected directly 
with the mains must be provided with a switch and starting resistance to be approved by the 
Council, and to be such that in no case can the current through the motor when the switch is on 
the firat contact exceed 124 amperes, or increase by greater steps than 12} amperes at а time as 
the starting resistauce is cut out. This starting switch must be so arranged that the current can 
ouly be increased gradually. (5) In the case of very large motors where the above regulation 
would not apply, special arrangements will be made, but it will in all cases be required that tbe 
current shall increase gradually. (с) The supply to every motor must be controlled by means of 
an efficient double pole cut-off switch, placed in such a position as to be easily handled by the 
person ip charge of the motor, and connected во that by its meaus all pressure can be cu: off from 
the motor itself and from any regulating switch, resistauce, or other device in connection there- 
with, and it must be so arranged that it interlocks with the starting switch in such a manner that 
the double-pole switch can be taken off when the starting switch is in any ү but cannot ђе 
put on again until the starting switch is in the position which leaves all resistance in circuit. 
(d) Are lamps, normally taking 15 amperes or less, must be so constructed that the current 
flowing at the instant they are switched on does not exceed a current 80 per cent. in excess of 
the normal working current. (e) Where an arc lamp, when gm. under normal conditions, 
takes more than 15 amperes, and in the case of all hand regulated arc lamps, а starting resistance 
must be provided so arranged that the current cannot exceed 15 amperes at starting, nor increase 
by greater steps than 124 amperes at a time as the resistance is cut out. The resistance must be 
so arranged that it can only be cut out gradually. (f) In those cases in which the Council's 
supply is used as a stand-by to the consumer's own pa rang plant, the lamps must be divided 
up into circuits not exceeding 24kw. capacity each, and each circuit must be provided with a 
separate throw-over switch, so that it shall be impossible for more than 24kw. to be thrown over 
to the Council's mains at one instant. 


20. Prevention of Shock.—(a) No work of any kind may be done to any portion of an 
installation while the pressure is on it. (b) The covers of all fuses, switches and plugs must be 
of porcelain or other non-conducting material or of rigid metal lined with vitreous enamel or 
similar insulating incombustible material. The use of asbestos for this purpose is allowed, but 
is not recommended. It it be used, the asbestos must be not less than dein, thick. All metal 
parts whatever liable to be touched by the hand must be effectually insulated from the electrical 
circuit. In the case of large switchboards, the covers of the individual switches may be dispensed 
with if the whole switchboard is contained within an incombustible casing, or is placed in a 
chamber accessible only to some responsible person. If the cover of a fuse or switch be lost or 
broken it must be immediately replaced. (c) The magnets, frame, and shaft of every motor 
must be permanently connected to earth by а copper conductor having а sectionai area equal to 
that of either of the two main conductors leading to the motor. Where these conductors 
exceed 10 square millimetres in sectional area, the area of the earth conductor shall be not less 
than 10 square millimetres, but need not be more. The earth connection must be strongly and 
efficiently made. Gas pipes must on no account be used as an earth connection. 

21. Wiring Regulations —Al installations must be wired strictly in accordance with the 
recommendations of the Institution of Electrical Engineers (see рр. 304 to 312), which so far as 
they apply to installations supplied from an outside source, shall be read as forming part of these 
regulations. 


22 Consumer's Main Fuses.—Each installation must be provided with a main fuse on each 
conductor of every circuit so constructed and proportioned that it will effectually and safely break 
the circuit when the steady current maintained through it із 50 per cent. in excess of the normal 
maximum proper to the circuit, and also when the terminals from which the circuit is supplied 
are instanteously short-circuited through the fuse. These fuses must be provided by the consumer 
in addition to the main fuses provided by the Council. (Note.—All circuits must be wired on 
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the 2-wire system and balanced at the service as provided in Regulation 11 (d), по 3-wire wiring 
of the installation itself being allowed.) 


23. Special Regulations for 440-volt Motors.—The following requirements in the case of motor s 
supplied at a pressure of 440 volts are in addition to those relating to ordinary motors :—(a) All 
wiring in connection with 440. volt motors must be completely enclosed in strong metal casing 
efficiently connected with earth. Such casing shall be electrically continuous throughout ita 
ee ee (b) АП resistances for starting and regulation of 440-volt motors must be completely 
enclosed by metallic casing efficiently Сере | to earth, and the insulation resistance between 
the material forming the resistance and the casing must be not less than one megohm. (с) The 
fuses or other automatic cut-outs employed to protect the branch circuit of each motor must be so 
constructed that they will break the circuit when two conductors, between which a pressure of 
440 volts is maintained, are short.circuited through them, the fuse wire or setting corresponding 
to the current for which the cut-outs are rated being employed. It is recommended that a 
magnetic blow-out or some equivalent device for extinguishing the arc be provided. (4) A plate 
supplied by the Council displaying the notice required by the Board of Trade must be fixed by 
the consumer to every 440-volt motor and cut-off switch connected with it in such a position as 
to be conspicuous. C. H. WORDINGHAM. 


EXTRA HIGH-PRESSURE REGULATIONS. 


In August, 1901, a number of suggestions were made by а committee of the 
Electrical Trades’ Section of the London Chamber of Commerce to Mr. А. P. 
Trotter, electrical adviser to the Board of Trade, on the subject of the special 
Extra High-Pressure Regulations issued under Reg. 3 of the Board of Trade 
Regulations for each ease in which electrical pressures of over 8,000 volts are {о 
be employed. The committee were in error in supposing that there was any 
stereotyped code of regulations for extra high pressure, as the Board of Trade 
takes each scheme on its merits, and frames for it such regulations аз it deems 
necessary to protect the public. The full reply made by Mr. Trotter to the 
suggestions referred to was published in February, 1902, and appeared in our 
last issue, p. 358. 
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MANCHESTER. 


Considerable attention has been directed of late to the employment, for large 
schemes in this country, of high-pressure current, coming under the category of 
“ extra high-pressure ” (over 8,000 volts) in the Board of Trade regulations. The 
Manchester electricity department only permits “extra high-pressure” to be 
employed under certain conditions which it prescribes for each special case. This 
is laid down in Rule 8 as follows :— 

An extra high-pressure supply shall not be given except to distributing stations or other 
premises in the sole occupation of the undertakers, and with the written consent of the Board of 
Trade, and subject to such regulations and conditions as the Board may prescribe. 

As many of our readers will be interested to know the nature of these extra 
regulations and conditions, we publish below those issued in connection with the 
recent extension scheme of the Manchester Corporation electricity supply, The 
following is the official description of the system adopted under the Manchester 
Electric Lighting Orders, 1890 and 1896, the Levenshulme Electric Lighting 
Order, 1897, the Moss Side Electric Lighting Order, 1897, and the Withington 
Electric Lighting Order, 1897 :— 

An extra high-pressure supply to distributing stations from which a low-pressure direct 
continuous-current supply at constant pressure will be given to consumers by means of distributing 
mains, consisting of three separate conductors differing from each other in electrical potential, one 


of these conductors being maintained by suitable means at or near the potential of the earth, one 
being positive to the earth and one negative, the steps of potential being slightly above 200 volta 


The distributing mains will be in part bare conductors, supported on insulators in a concrete 

conduit, and in part separately insulated cables laid in а wooden trough filled up solid with bitumen. 

The system of transmission to the distributing stations from the generating stetion will be an 

extra high-pressure three-phase alternating-current supply at constant pressure, GH main 
E-D 
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consisting of three separate conductors, differing from опе another in electrical potential by 6,500 
volts. The pressure of transmission will be lowered at the distributing stations by mears of 
Btatic transformers, which will give out three-phase alternating current to three conductors, 
differing from one another in electrical potential by about 260 volts when used for supplying the 
lighting and general power network, and by about 325 volts when used for supplying the traction 
system. This current will be supolied to rotatory converters, which will transform it into low- 
pressure continuous ourrent at a pressure of about 400 volts for supply to the low-pressure 
distributing network for lighting and general power, and at а pressure of about 500 volts for supply 
to the traction network. 

The extra high-pressure mains will be entirely contained within a strong metal casing, 
efficiently connected with earth, and electrically continuous throughout; each main will comprise 
three conductors suitably insulated, twisted together, and completely surrounded with Trinidad 
bitumen. The armouring and the troughing will be permanently connected to earth, and the 
middle point of both three-phase windings on each static transformer may be connected with 
earth. 

The distributing stations will be suitable buildings erected on private property. 


The extra regulations and conditions are :— 


1. The extra high pressure shall not exceed a pressure of 6,500 volts by more than 10 per cent, 
under any conditions of working, and the supply at that pressure shall not be given except 
through the trunk mains—that is to say, the mains laid between a generating station and а 
distributing station. 

2. At least two trunk mains shall be laid to each distributing station. 

5. Each trunk may be used for the transmission of electrical power not exceeding 1,000kw., 
provided that efficient means are adopted to prevent this limit being at any time exceeded, and 
that at all times when the load is sufliciently reduced the main is protected at the generating 
station by means of cutouts set to act at а current corresponding to an output of 500kw. 

4. The trunk mains throughout such portions of their length as are laid outside the generating 
and distributing stations of the undertakers shall be formed of three conductors, separately insulated, 
and twisted together to form one cable, which will be further protected by braiding. and by an 
armour of steel wire. This cable will be laid in a cast-iron trough with a wrought-iron cover, and 
the trough will then be filled up entirely with Trinidad bitumen. 

The whole will then be sealed with a layer of bitumen to preserve the wrought iron. The 
trough will be supported and protected by concrete where necessary. 

The armouring of the cable will be electrically connected to each length of the trough. 

5. The extra high pressure will be transformed to a pressure not exceeding 500 volta for 
lighting and general power, or 550 volts for traction, by means of stationary three-phase 
transformers in each distributing station; and the middle or neutral point of both windings on 
each transformer in the case of those used for transforming current for lighting and general 
power purposes, and of the high-pressure winding in the case of current used for traction purposes, 
will be connected with earth, such earth connection being made by a connection to the cast-iron 
trough containing the ехега high-pressure trunk mains entering the distributing station by means 
of а conductor possessing а mechanical strength and offering а passage to electrical discharges equal 
to that of а strand of 19 No. 12 copper wires. 

6. The efficiency of all earth connections made аз described in the preceding regulation shall 
be tested at least once in every week, and a record shall be kept of the results of such tests. 

7. All conductors and apparatus within the distributing stations will be во constructed, 
protected, and placed as to avoid danger of fire or of electrical shock ; the handles of the awitch- 
gear will be formed of metal efficiently connected with earth and covered with insulating material. 

8. The metallic portions, other than the conductors of every transformer used in connection 
with the extra high-pressure supply and the casing thereof, shall be efficiently connected with earth. 

9. All teat and joint-boxes used in connection with the extra high-pressure trunk mains shall 
be formed of strong metal, which shall be in good electrical connection with the armouring of the 
mains on each side, and every such test box shall be placed in such a position that persons 
cannot be brought into accidental contact with it. 

10. Each distributing station shall be under the sole charge of the undertakers, and » 
properly qualified electrician employed by them shall be in constant attendance at each such 
station to regulate and control tbe extra high pressure supply of energy. 

11. Each distributing station shall be in direct telegraphic or telephonic connection with 
every generating station from which it is supplied. 

12. The officers of the Board of Trade shall at all times have the right of entry into any of 
the generating or distributing stations of the undertakers, and they shall be permitted to make 
any examination or tests of the mains, dynamos, transformers, and other apparatus in use in such 
stations a8 may appear to them necessary, and the undertakers shall afford all due facilities for any 
such examination and tests. 

13. The undertakers shall bring to the notice of the Board of Trade any failure or abnormal 
action in any part of their supply system, or any accidental injury to persons or property 
caused thereby. 

14. Nothing herein shall exempt the undertakers from the provisions of the General Regulations 
(see рр. 221 to 228) save in so far as the same are modified by these Regulations. 
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METROPOLITAN ELECTRIO SUPPLY OO. 


In connection with the polyphase system of distribution adopted by the 
Metropolitan Electric Supply Co., the following extra high-pressure Rules have 
been issued :— | 

Ап extra high-pressure two-phase alternating-current transmission at а frequency of 60, 75 or 
100 complete periods per second and at a pressure not exceeding 10,000 volte by more than 10 per 
cent. to distributing stations from which 

1. A high-pressure alternating- current supply at а frequency of not less than 60 complete 

i per second, and at a pressure not exceeding 1,200 volts, will be given to transformers 
situated in some cases on consumers’ premises, but mainly in sub-stations constructed, as а rule, 
above ground. Sub-stations, where necessarily underground, will be constructed in accordance with 
plans submitted to the Board of Trade, and the maximum power transmitted to any such sub-station 
will not exceed 75kw. without the written consent of the Board of Trade. From these transformers 
an alternating current supply at а frequency of not less than 60 periods per second and at a 
constant pressure not exceeding 450 volts across the outer conductors of & three-wire system will 
be given to consumers, the intermediate conductor being, with the approval of the Board of 
Trade, connected to earth at the sub-stations but insulated at all other parts. 

2. А continuous-current supply at constant pressure not exceeding 450 volts асговв the outer 
conductors of а three-wire system, from rotary transformers, motor generators, rectifiers or 
batteries, the intermediate conductor being, with the approval of the Board of Trade, connected 
to earth at the sub- stations, but insulated at all other parts. This transmission will be assisted by 
the direct supply from the low-pressure generating works of the company. 


REGULATIONS UNDER WHICH THE CONSENT OF THE BoaRD ок TRADE IS GIVEN. 

1. The extra high pressure shall not exceed а pressure of 10,000 volts by more than 10 per 
cent. under any conditions of working, and the supply at that pressure shall not be given except 
through the trunk mains, that is to вау, the mains laid between a generating station and a 
distributing station. 

2. At least two separate and distinct trunk mains shall be laid to each distributing station, 
and these mains shall, where practicable, be laid by different routes. 

5. Each trunk main may be used for the trausmission of electrical power not exceeding 
1,000kw., provided that efficient means are adopted to prevent thie limit being at any time 
exceeded, and that at all times when the load is sufficiently reduced the main is protected by 
means of a magnetic cutout set to act at a current corresponding to an output of 500k w. 

4. The trunk mains throughout such portions of their length as are laid outside the generating 
and distributing stations of the undertakers shall be formed of concentric conductors, of which 
the outer conductor shall be continuous throughout, without appreciable openings (except euch as 
may be necessary at test boxes) so as to completely enclose the inner conductor, and the outer 
conductor shall be itself throughout completely enclosed in strong metal casing. 

5. All шр mains and service lines supplied by transformation from extra high - 
pressure mains shall be formed of concentric conductors of similar construction to the extra high- 
pressure trunk mains, and the outer conductor shall, in like manner, be throughout completely 
enclosed in strong metal casing. 

Provided that the undertakers may continue the use of their existing separately-insulated 
high-pressure mains enclosed in strong metal casing, and may supply them by transformation 
from the extra high-pressure supply in accordance with these regulations and conditions. 

6. The metal casing specified in the preceding regulations shall be either continuously in 
electrical connection with the soil, or shall be efficiently connected with earth at intervals not 
exceeding 200yds. throughout its leugth, and these earth connections shall be so arranged and 
constructed that they can be easily examined. 

7. The outer conductor of every extra high-pressure trunk main shall be connected with earth 
at the generating station, and the outer conductor of every concentric high-pressure main (and the 
middle point of the secondary winding of every transformer supplying separately insulated high- 

ure mains) shall be connected with earth at each distributing station, such earth connections 

ing made by a connection to the outer metallic casing of every extra high-pressure trunk 
main entering the generating or distributing station by means of a conductor possessing & 
mechanical strength and offering a passage to electrical discharges equal to that of a strand of 
19 No. 12 copper wires. 

8. The efficiency of all earth connections, made as described in the preceding regulation, 
shall be tested at least once in every week by means of tests made at every distributing station 
between the ends of the outer conductors of each trunk main and the metal casing thereof, and 
the resistance found by such tests shall not exceed the resistance of the outer conductor of the 
trunk main forming part of the circuit tested by more than 1 ohm, and a record shall be kept 
of the resulta of such tests. 

9. The existing separately -insulated high-pressure mains shall not in any case be connected in 
the same electric circuit with the concentric high-pressure mains. 

10. The transforming apparatus at the distributing stations shall be so arranged that there 
shall be no danger of the high-pressure distributing mains being charged to any pressure beyond the 
limita of ordinary high pressure as defined in the general regulations. . 

11. The metallic portions, other than the conductors of every transformer, used in connection 
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wuël the extra high-pressure supply, and the casing thereof, shall be efficiently connected with 
earth. 

12. All test boxes used in connection with the extra high-pressure trunk mains shall be formed 
of strong metal, which shall be in good electrical connection with the metallic casing of the mains 
on each side, and every such test box shall be plaoed in such а poeition that persons cannot be 
brought into accidental contact with it. 

13. Each distributing station shall be under the sole charge of the undertakers, and а properly 
qualified electrician employed by them shall be in constant attendance at each such station to 
regulate and control the supply of energy. 

14. Each distributing station shall be in direct telegraphic or telephonic connection with 
every generating station from which it is supplied. 

15. The officers of the Board of Trade shall at all times have the right of entry into any of 
the generating or distributing stations of the undertakers, and they shall be permitted to make any 
examination or tests of the mains, dynamos, transformers and other apparatus in use in 
stations as may appear to them necessary, and the undertakers shall afford all due facilities for 
any such examination and teste. 

16. The undertakers shall bring to the notice of the Board of Trade the failure or abnormal 
Men in any part of their supply system, or any accidental injury to persons or property caused 
thereby. 

17. Nothing herein shall exempt the undertakers from the provisions of the general regulations, 
save in so far as the same are modified by these regulations. 

The Board of Trade, with the concurrence of the Postmaster-General, have provisionally 
approved of the Compeny connecting the following parta of their circuits with earth, viz. :— 

1. The outer conductors of the extra high-pressure trunk mains at the generating station. 

2. The outer conductors of all concentric high-pressure mains supplied by transformation 
from the generating station at each distributing station. 

Provided that the electrical circuits on which these earth connections are used are made to 
comply with the following conditions: — 

(a) That the extra high-pressure and high-preesure mains, and any service lines or branches in 
connection therewith, be concentric throughout. 

(b) That the outer conductor in all cases forms a complete metal sheathing round the inner 
conductor. 

(c) That the connection with earth of each electrical circuit be made at one place only, and 
that its insulation be efficiently maintained at all other points. 

(4) That the connection be such that the outer conductor of every extra high-pressure 
and high-pressure main shall be connected with earth. 

(е) That the inner conductor of every extra high-preasure and high-pressure main, and all 
conductors in connection therewith, be properly protected and guarded at the generating station, 
and at every distributing station and transformer. 

3. The intermediate conductor of the three-wire system of mains at the generating station, 
this conductor being thoroughly insulated at all other points, subject to the following conditions :— 

(a) No fuses will be used on the branch connections from the intermediate conductor. 

(b) All branch connections from the outer conductors will be protected by suitable fuses, 
which will be so arranged as to be easily irspected, and so as to be completely free from all risk 
of causing fire by defective action, arcing, &c. 

(c) The current from the intermediate conductor to earth will be continuously recorded 
at the generating station, and if it аб any time exceeds one-thousandth pert of the maximum 
supply current, steps will be immediately taken to improve the insulation of the system. 

This approval is given subject to the observance by the undertakers of the regulations for 
securing the safety of the public made by the of Trade ипдег the provisions of the 
Flectric Lighting Acts, 1882 and 1888, and of the above-named act and orders, and of the further 
regulations for extra high-pressure supply made by the Board of Trade under regulation 5 of the 
said regulations, and may be revoked or varied at any time by the Board of Trade. 

The concurrence of the Postmaster-General in this approval may be withdrawn at any time as 
to either the whole or any one or more of the earth connections to which this approval relates. 


„SYSTEMS“ OF CHARGING FOR ELECTRIC SUPPLY. 


— eo 

In an address to the Junior Engineering Society, on November 4, 1892, the 
late Dr. John Hopkinson laid down the principle that “the charge for a service 
rendered should bear some relation to the cost of rendering it." This is the 
principle of Mr. Arthur Wright's system of charging for electric supply, which 
was initiated at Brighton, and has been adopted on a large number of supply 
systems ; as well as of numerous otber methods of charging for electric current, 
among which those of Manchester, Hastings, Norwich (now discontinued), Stepney, 
and Smithfield Markets, London (also now discontinued), may be mentioned. 


ELECTRICAL TRADES’ DIRECTORY.—1904. 393 


Hos discontinued systems of Norwich and Smithfield Markets appeared in the 1898 
and book.] (For a list of the very considerable number of supply undertakings 
adopting these “systems” of charging see the large sheet Table, issued with this 


Edition). 
THE “WRIGHT” SYSTEM. 


The cost of each separate unit of electrical energy supplied from a station 18 


determined by a number of items of expenditure, which may be subdivided as 
follows :— | 


| А. Preparation costs. В. Production costs. 
(1) Annual capital charges. (1) Greater part of fuel costs. 
(2) Salaries, wages, mains repairs, (2) Other variable working costs, such 


stores, office expenses, &c. as Some repairs of plant, water. 
Costs under Class A are independent of the units generated by the station 
of а yiven capacity ; costs under Class B are directly proportional to the 
production of electricity. Accordingly, the price which should be charged 
for а unit of electrical energy, if the principle of the Wright" system is 
adopted, must cover two items: (1) the consumer's proportionate share of the 
preparation costs of the station, &c, ; and (2) the costs of fuel, and other working 
expenses directly due to the generation and supply of the unit. The first of these 
items will vary directly with the maximum demand for power made by the con- 
sumer, Le, the maximum current entering his premises; therefore, the consumer 
must be discouraged from making a large transient “ maximum demand," and must 
be encouraged to spread his use of power over a large number of hours per annum. 
To effect this, Mr.. Wright introduces а “ maximum demand indicator” into the con- 
sumer's main circuit, and makes the following charges for energy supplied. For the 
first hour (or more) use on the average of maximum demand per diem a charge of 8d. 
per unit is made ; and for any energy consumed beyond this amount the charge is 
only ld.perunit. Thus if the quarterly (say 90 days) consumption is 1,800 units, 
and the indicator shows а maximum demand of 15 kilowatts, there will be. 
15 x 90 = 1,350 units to be charged for at 8d. per unit, and only 1,800 – 1,350 = 450 
units to be charged for at 14. The bill will be £46 178. 6d., or at an average rate 
of 61d. per unit. Whereas, if the same amount of energy had been consumed at a 
perfectly steady rate for four hours a day during the whole of the quarter, the 
maximum demand would not have exceeded 5 kilowatts. In that case only 
5 x 90—450 units would have been priced at 8d., and the remaining 1,350 units 
at 14. The bill would have been only #20. 128. 6d., ог at ап average rate of 234. 
r unit. 
ul А glance at the big Sheet Table, published with thia issue, shows that what 18 
known as the Wright system of charging is becoming increasingly general. Of the 
stations in progress a large number will, when ready, adopt this system. In the 
stations in operation in some cases a system of discounts is wisely combined with 
the Wright system, as, with an equitable rate of charge per unit, the larger the 
total annual consumption the more profitable the consumer must obviously be, 
Perhaps the most remarkable thing in connection with this question of tariffs, 
where many municipal electricity undertakers have adopted this method of 
encouraging the profitable long-hour consumer, has been the ten-lency to offer the 
unprofitable early-closing consumers the option of obtaining electricity at a flat 
rate much lower than their load-factor would warrant, and in many cases much 
below cost price, in order to retain their custom. These well-intentioned electricity 
traders do not see that by so doing the whole object of the Wright system of 
charging is nullified. It should be obvious to everybody that no consumer will 
elect to pay for his electricity on the Wright system if he can obtain a lower 
rate by means of a flat rate system. Thus the municipal committees are actually 
discouraging the long-hour profitable consumer in making him pay a much higher 
price than he need be charged in order that the unprofitable short-hour consumer 
may be retained, and be made actually still more unprofitable. 
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*MANCHESTER " SYSTEM. 


At Manchester, the late Dr. John Hopkinson introduced a system in which the 
price charged was made to depend on a fixed rental, plus а proportional charge for 
energy. The fixed rental was determined by the number of 8 c.p. lamps, or the 
equivalent thereof, wired, and covered the standing charges. A simple sliding scale, 
however, bas taken the place of Dr. Hopkinson's system. 


After M«rch 25, 1903, the following scale of charges for electric energy 
supplied by the Manchester Electricity Department comes into force :— 


For Lighting.—(a) 534. per unit ав measured by meter, with а minimum 
charge of 9s. 2d. per quarter; or (b) а fixed charge of £7 per annum per kilowatt 
of maximum demand, and 134. per unit as measured by meter.. 


For Motors.—The price of electric energy supplied to motors is based upon 
the number of units consumed per k. P. H. of the consumers’ maximum load, accord- 
ing to the following scale :—In any quarter when the units consumed are less than 
150 per H.P., 154. per unit; between 150 and 200 units per H.P., 12d. ; 200 and 
250, 184. ; 250 and 800, 14d.; 300 and 350, 134. ; 350 and 400, 114. ; 400 and 
450, 13d. ; 450 and upwards, 1d. 

In no case is supply for lighting allowed to be obtained through a dynamo or 
motor generator driven from the Corporation mains, except at lighting rates. 

The second method of charging for current for lighting works out to a sliding 
scale, as is shown by the two following tables :— 


еее = — 


TABLE A. | TABLE "t А 
: No. of hours Hours of 2 ours о 
nem "а of burning || burning diste а | burning Aue ад 
“=> рег annum. |! perannum. ре | per annum pe 
570. aas 44s 5504. 1 180 ...... 2:804 
See. 517 | 500 ..... 5:114. 2000 ...... 2:594. 
PT UN 611 | 600. соба 4:554. 5,000 nrn 2°31d. 
а 747 | TOO «e 4-15а4. S000 с... 2:17d. 
Өй, Gains 960 | 900 син 5:854. 6900 ....... 2:034. 
Ah. Go 1,544 S00 ` ` e 5614. 
> ies 2,240 LO00 ` ett 5:454. 
M а 6,720 | L200 ` iu 5:154. 
1400. — 2:95d 


Table À shows the number of hours which a consumer must burn his lamps in 
order to obtain energy at а certain rate, and Table B shows the average price per 
unit when certain hours of burning are reached. 

From the foregoing tables it will be seen that if the lamps and other con- 
suming devices аге used to such an extent that their total use amounts to less than 
448 hours per annum of the whole of the lamps and other consuming devices, it ia 
more economical to adopt the charge of 54d. per unit ; if, on the other hand, the 
total use amounts to more than 448 hours рег annum, the charge of £1. 15s. per 
quarter and 134. per unit will be less. 

The Corporation provide free of charge one meter for measuring the current 
eupplied from each pair of service lines to which & consumer's installation is 
connected, but where the lamps or other consuming devices are charged for partly 
at one rate and partly at the other rates in operation, as many meters аз there are 
rates will be supplied for the several pairs of service lines. If a consumer desires 
additional meters, whether for sub-meters or for any other purpose, such meters 
are supplied by the Corporation on hire. 

When additional meters for which а rent is charged are fixed, and there is a 
change of tenant, each party is charged a proportionate part of the hireage of the 
meter. Meters are kept in repair by and at the expense of the Corporation. 
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BOROUGH OF STEPNEY. 


The table set out below has been prepared by Mr. Arthur Wright, the consulting 
engineer of the electric supply undertaking of the Borough of Stepney to 
show the effect of the optional use of the Wright system (B), or a pure 
Hopkinson (with demand indicator) system (A) in conjunction with a simple 
charge of 14. per unit. It applies ia Stepney either to small or large consumers. 
It will be seen that an important modification in the arrangement for charging 
under Scale A has been effected since our last issue, owing, we understand, to the 
existence in the district of a large number of improvident foreign consumers who 
objected to pay the greater proportion of their accounts in the winter months. The 
effect of the new scale will be to spread the charges evenly over the year. The 
tariff is as follows :— 

Scale А. At the rate of 14. per unit for all electricity consumed, and a monthly 
rental of 7d. for each demanded 8 c.p. lamp (or its equivalent), as shown 
by the maximum demand indicator, each such lamp consuming one unit 
in 80 hours. 

Scale B. At the rate of 8d. per unit for all electricity consumed up to the 
quantity required for a 30 hours’ use of the demanded number of 8 c.p. 
lamps (or their equivalent), as shown by the maximum demand indicator, 
each such lamp consuming one unit in 30 hours. All electricity con. 
sumed in excess of this quantity will be charged at the rate of 14. per unit. 

The demand indicator readings will be taken during the six winter 
months only. During the six summer months the demanded number of 
8 c.p. lamps (or their equivalent), will be taken to be the mean of the 
demand indicator readings obtained during the previous March quarter. 

The average price paid at present in Stepney, under the above tariff, by 
private consumers is 2:83d., aud for public lighting 1:644. 


————— 


Table showing Cost of Electricity according to the number of hours tt is regularly 
used, irrespective of size of Installation. 


Comparative cost ‘Annual 
| | per annum of an ege 
Average ' Eauiv electric lamp and ion вас 

Usual | No. of | Approxi- ^]UIVÀ an ordinary gas | 8 с.р. 


lent cost 


| time of | hours mate cost of gas burner, each giving lamp 7 
А ехип- | рег дау of 8 c.p. use o 
„ r guishing lamps current Beie tc) electri- 
у lamps |аге used | per unit b SE Ordinary city, ex- 
| lighted |through-| during 11 000 Electric | gas ` |clusiveof 
at dusk. out year. ge t lamp, | burner | ainount 
year. 99^ including with gas saved in 
renewals.. at 2/6* | гедесо- 
per 1,000. rat ns, &c 
Current for lighting, motors, в. d. | з. d. s. d. s. d. s. d. 
cooking, and heating appara- ' | 
tus used only in daytime ... Ps DE 0 1 es d ove 
Lighting of — | 
Outside lampe used regularly | | | 
throughout the night Dawn 12 O 11 0101,20 8 |44 2 23 
Clubs, billiard rooma, and | 12 
public houses midnight 6 0 2 12 |13 4 |22 1 8 9 
Hotels and restaurants 11 pm. 5 0 23 1 51 12 1 |184 3 
Sitting- rooms, halls, kitchens, ' 
basements, and late closing | 
„ тонике 10 рт. | · 4 0 23; 1 74 10 11 |14 8 3 9 
Interiors of shops 9 p.m. 5 0 3} 1 107 98 11 0 1 4 
Shop windows .................. 8 p.m. 2 0 41| 2 74, 8 5 7 4 Si 
Early closing shops, offices, 
and occasionally used rooms | 7 p.m. 1 0 8 4 8 7 5 5 5 | 


K при 


* Gas is now (Jan. 31, 1904) 2a. 8d. per 1,000 feet in the Stepney Borough District. 
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The consumer has the option of changing from one scale to the other at 
any time. Ву this arrangement the charge is аб the full rate of 8d. per 
unit for all electricity consumed until the end of the month in which 
application is made. No allowance is made to any consumer in respect 
of electricity used by his predecessor on the same premises or by himself 
on any other premises similarly supplied by the Council. 

In the case of motors the maximum horse-power developed by them during the 
month, and not the rated capacity of same, govern the charges. With 
efficient motors a horse-power may be taken as the equivalent of 30 nominal 
8 c;p. lamps. 

From the table on page 393 can be determined approximately the yearly coat of 
any one lamp used in the various classes of rooms and premises, also the saving 
that can be effected by replacing gas lighting by electricity. 


HASTINGS. 


The system of charging devised by Mr. L. Andrews, the late borough electrical 
engineer at Hastings, for electric supply bears close resemblance to that devised by 
Dr. J. Hopkinson. А rental of 10s. per lamp is charged for each 8 c.p. lamp per 
annum that the supply company is expected to hold itself in readiness to light, and 
in addition the whole of the energy consumed is priced at 14d, per unit. Consumers 
have the option of paying an all-round price of 6d. per unit or of becoming sub- 
scribers (for which they pay 10s. per annum per lamp demanded) and getting their 
cnrrent at lid. per unit. This charge is equivalent to a charge under the Wright 
system of 6d. per unit for the first two hours and 134. a unit for all above. Wright 
demand indicators are used. 


— ——— —— — -— — – а ——— - — m — 


DISCOUNTS. 


With reference to the charges for electrical energy, we give on previous 
particulars of the Wright and other systems of charging. It should be observed, 
however, that in connection with many of the electricity undertakings of the king- 
dom discounts varying from 50 per cent. down to 23 per cent. are allowed. Full 
particulars of the systems of charging and the rates of discounts will be found on 
the large sheet tables published with this edition of the Нахрвоок. 


* EASY " WIRING SYSTEMS. 


— — 


The number of towns which are adopting easy payment systems for wiring, 
fittings, lamps, mo.ors, &c., continues to increase. A glance at the Remarks 
column of the huge sheet table of Electricity Supply Works which accompanies 
this edition of the ПОтвестову AND Нахрвоок shows this special feature in a 
graphic manner. In the 1903 session nearly 20 acts were passed, which conferred 
upon local authorities powers, not only to introduce easy payment arrangements, 
but in a few cases (е.7., Woolwich Borough Council) to do the wiring work them- 
selves. However, most local authorities adopt the practice of borrowing the money 
and then letting the wiring work, &c., to local contractors. In order to engure good 
workmansbip, some authorities (е g., Bradford) go further, and keep a list of firms 
authorised by them to execute wiring and installation work on private premises. 

At first the system was based upon a fixed charge being made per unit of current 
used through the wires and fittings installed. "This charge, varying according to the 
arrangement entered into with the consumer, was collected by the electricity supply 
undertakers of the district, who were, however, under no liability in the event of the 
premises becoming untenanted or should the undertaking fail to obtain payment 
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for current supplied. It is to this cause the comparative failure of the pioneering 
“free” wiring companies may be mainly attributed. In all systems each consumer 
has the option of purchasing his installation at any time, and the electricity supply 
undertakers usually have a similar option to purchase the whole of the installations 
in their district; but the legality of the latter depends upon special statutory 
powers having been obtained by local authorities where these are the undertakers. 
The consumer who has his premises so wired has to enter into an agreement 
with the supply undertakers as to the wiring, and, if he be only а lease- 
holder, the landlord's signature is required to а memorandum which practically 
acknowledges the wiring and fittings to belong to the supply undertakers, and then 
the whole installation is deemed to be the property of the undertakers until paid 
lor The consumer is liable for any repairs to or maintenance of the installation, 
but defects in material or workmanship are made good during а period of six 
months from the date of the commencement of supply to the premises wired on 
this system. The consumer then agrees to pay quarterly to the undertakers the 
amount agreed per unit for all electric energy supplied, this sum being over and above 
the regular charge for electric energy ın the district, and this amount was handed 
over to the wiring contractors by the supply undertaking. If a consumer gave up 
the electric light, the wiring contracters reserved the right to remove the wires and 
fittings, but if any damage was caused by such removal, the contractors had to make 
such damage good. 

In recent agreements, however, the principle has been adopted of charging by 
way of rental, a fixed charge per lamp per quarter, irrespective of candle-power. 
This change is due to а desire to meet the complaints of long-hour consumers. 

Many supply companies aud local authorities (Bristol, Maidstone, Sheffield 
and Worcester Corporations, Woolwich Borough Council, &c.) have themselves 
prepared and are carryjng out schemes under which purchases of installations put 
in on the free wiring system can be effected, differing according to the circum- 
stances in each district. At the outset the Local Government Board sanctioned, 
in a few instances, loans by local authorities for the purchase and supply of fittings, 
lamps, motors, &., on hire-purchase or otherwise, but the present practice of the 
Board is to refuse all applications by local authorities for borrowing powers for 
"free" wiring, &c., unless they possess distinct statutory powers to under- 
take this class of work, it being agreed that the Electric Lighting Acts, 1882 and 
1888, do not enable this class of work to be done by local authorities. 

In а great many towns in England there are stations that have been in 

ration for six or eight years, and are now getting into that condition in 
which their lamp connection or their motor load does not increase so quickly 
as it did in the first two or three years of their existence, and some inducement is 
necessary to get the smaller shopkeepers and occupiers of the smaller houses to 
use electricity. The chief obstacle to its use by this class of consumer is the 
money which must be spent to cover the first cost of wiring and fitting up their 
premises, of which, in many cases, they hold only quarterly or even shorter 
tenancies. In the following pages we give a few typical examples of the methods 
adopted to increase the demand for eleotrical energy : 


WORCESTER. 


At Worcester an arrangement with a company had been in existence from 
1898 till the spring of 1900, but Mr. E. E. Hoadley, the then city electrical 
engineer (pro tem.) at Worcester (now of Maidstone), induced his committee to 
go in for а seheme of free wiring for themselves. A scheme was prepared, approved 
by the Council, and the Local Government Board gave their sanction to а loan of 
£1,000, to be repaid in ten years. In preparing the scheme the chief points kept 
Ih view were: (1) To make it as cheap and attractive as possible to the consumer ; 
(2) To allow the consumer to pay for the installation in almost any way that 
suited him best; (3) Not to interfere in any way with the trade of the local con- 
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tractors, but to further the putting in of good work and well-designed accessories ; 
(4) In cases where the consumer only hires the installation, to charge him a rent 
calculated at a certain sum per lamp installed, and not to add a certain aum to his 
electricity bill for every unit of electricity consumed. 

Though only one loan has been granted by the Local Government Board, it 
has enabled the Electricity Department to connect up 28 customers who, it is 
claimed, would not have become electricity consumers without some system of 
t free " wiring. 

The following are the details of the scheme 


А form of application must be filled up, signed, and forwarded to the electrical engineer. 
The premises are then inspected, and the applicant's views ascertained, a specification is prepared 
of the work and an estimate of its cost. For this service the applicant is charged a fee at the rate of 
5 per cent. on the coat of the installation, with a minimum of 10s. The electrical engineer super- 
intends the execution of the work by the contractor whose tender is accepted, but the Council makes 
no charge for this supervision. The Counci!'s installation only includes plain fittings, but the applicant 
can substitute any more expensive fittinga he likes at his own expense ; or, by special arrangement, 
the extra cost can be liquidated by а small increase in the instalments of purchase money or rent. 
The epecification having been prepared, the Council proceeda to obtain tenders from local wiring 
contractors to carry out the work. These tenders are submitted for the applicant's consideration. 
He may, at this stage, abandon the proposal if the lowest tender is much in excess of the electrical 
engineer's estimate. Assuming, however, that he decides to proceed, the Council accepts one of the 
tenders, and the applicant must decide whether he will purchase or rent the installation. 


— — — — —M ——— — — — — — ——— Mm — 


SCHEDULE A TO CIRCULAR, 


А statement which accompanied the preliminary circular sent out by Mr. Hoadley gave the 
approximate coat of an installation of 25 16 c.p. lamps, to be repaid by 20 equal quarterly payments, 
with interest at 4 per cent. on balance :— 


£ s. d. Quarter Interest, Payments 
Average cost. 20 0 0 KE s. d. s. d. E s. d. 
Specification, & 1 0 0 ord ycar.— Ist ... 0 18 11 .. 2 5 „ 1 1 2 
Total ......... 21 0 0 10 7 9 
10% on comple- 24...01811...2 1.‚1 1 0 
tion О Interest Payments 
gs. d. 2 s. d. 9 810 \ 
Quarter 18 18 0 220 Ird .. O 18 11 .. 1 11 .. 1 010 
Ist year.— Ist ... 0 18 11 .. 3 9...1 2 8 
— — s 8 911 
17 191 4th ...01811...1 8..1 0 
2nd ...01811...5 7...1 2 6 
———- 711 O0 
17 0 2 4th year.—let ...01811...1 6..1 0 
ord .. 0 18 11... 3 5 1 24 
————— 612 1 
16 1 3 2nd ...018 11...1 4 1 0 
4th ...01811...3 3..1 22 
————— 5135 2 
15 2 4 órd . . 01811,. 1 2..1 0 
end year.—1st .. 018 11... 5 0..1 111 
— — . 414 5 
14 5 5 4th ... 0 18 11... 011... 0 19 10 
2nd ... O 18 11... 210...1 1 9 
— 3 15 4 
15 4 6 óth year.— Ist . . 0 18 10... 0 9... 0 19 
Ird . . 0 18 11... 2 8..1 1 
— — 2 16 6 
12 5 7 2nd ... 0 18 10 .. 0 7... 0 19 
4th .. 0 18 11 .. 2 6...1 1 5 
—— 1 17 8 . 
11 6 8 ord ...018 10... 0 5... 0 19 
0 18 10 
4th ...018 10...0 2... 019 
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1. Purchasing the Instullation.— The purchase may be on either of the following methods: 
(а) By one payment in cash, including the sum to be certified by the electrical engineer as 
payable to the wiring contractor, and the Council's fee for the specification. This method avoids 
all complications and needs no consent on the part of the owner of the property if the applicant is 
only a tenant. (5) By deferred payments. The applicant is required to pay down one-tenth of 
the cost of the installation, i. e., the amount certified to be due to the wiring contractor and the 
Council's fee for the specification, as soon as the electrical engineer gives his certificate of 
completion of the installation, and the balance can, at the applicant's option, ђе spread over 
three, five or seven years, and be paid by 12, 20 or 28 quarterly instalments, including interest at 
4 per cent. on the amount for the time being remaining unpaid. Until payment of all the 
instalments the installation remains the Council's property, and the consent of the owner of the 
premises is essential to this arrangement. 

2. Renting the Installation, — Under this method, the applicant must pay to the Council the 
annual sum of ls. 54. for every lamp installed in his premises, but where two or more lamps аге 
fitted to one point the annual charge for one is ls. 54. and for each of the others 6d. per year. 
The applicant in addition, of course, pays the charge for the electricity he consumes ; and the 
installation remains the property of the Council. The consent of the owner is essential to this 
arrangement also. An applicant who commences to pay for an installation on the rental basis is 
permitted to purchase the installation at the end of any year, on specially arranged terma. 

Whether the applicant decides to pay for the installation by deferred payments, or to rent it, 
the following conditions apply :— 

(1) The Corporation guarantee the efficient working of the installation (except in case of 
accident, wilful damage, ог the occurrence of fire, storm, or tempest) for 12 months from the 
electrical engineer's certificate of its due completion ; but the Council is not liable to replace any 
worn-out or defective lamps. 

(2) The owner of the property must be a party to the arrangement, and sign the Council's form 
of agreement. 

(3) The Council render to the applicant quarterly a statement of the amount due from him up 
the preceding quarter day. 

(4) The applicant must sign the Council’s form of agreement providing for the observance of 
the terms herein mentioned, and such other terms as the Council has found necessary. 

A form of agreement embodying these terms has been prepared, which provides for the due 
completion of the contract under the supervision and control of the Corporation e Electrical 
Engineering Department, the upkeep of the installation, for due care on the part of the consumer 
that no damage is caused to the property of the Corporation, etc. This agreement, with the 
achedule annexed, is signed by the consumer, the landlord, and the electrical engineer. The 
schedule following the agreement sets out the charges per lamp to be made for certain accessories 
of the installation :— Ceiling rose, 1s. ; Flexible cord, 3d. ; Nin. opal shade, 6d. ; Lampholder, 18. 

All these items are allowed where the consumer elects to adopt more expensive fittings, of 


course at his own expense, 
MAIDSTONE. 

The Corporation of Maidstone (Kent) undertakes the wiring of private 
houses and the installation of the electric light therein, but the actual work is 
entrusted to local wiring contractors after inspection of the premises by Corpora- 
tion’s officials, who take the consumer's instructions, and prepare a specification, and 
estimate the cost at а fee of 5 per cent. on the cost of the installation, with a. 
minimum charge of 10s. If more expensive fittings than those supplied ordinarily 
by the Corporation are required, these can be substituted by consumers, or the 
extra cost can be liquidated by increases in the purchase instalments or rent. 
The work is put up to tender, and the offers are submitted to the consumer. At 
this stage he may abandon the proposal if he considers the cost is too much in 
excess of the Corporation electrical engineer's estimate. If the consumer decides 
to proceed, the Corporation accepts one of the tenders, and calls upon the 
consumer to deeide whether he will purchase outright or rent. Purchase may be 
made by one payment, including the Corporation charges, or by deferred payments 
of one-tenth down, and the balance spread over three, five or seven years, in 
quarterly instalments, including interest at 24 per cent. on the amount. If the 
rental system 13 decided upon, the applicant pays 18. 6d. per annum for each lamp 
installed, exoept where two or more lamps are fitted to one point, when the charge 
is 18. 64. per annum for the first and 6d. each for the remainder. The consumer, 
of course, pays, in addition, for the electric current consumed. The installation 
remains the property of the Corporation. The Corporation’s electrical engineer 
superintends the execution of the work by the contractor, but makes no charge for 
this supervision. If the more expensive fittings are supplied by the consumer, а 
schedule of allowances has been compiled by the electrical engineer to meet the case. 
If the consumer decides to pay on a rental, ће is permitted at the end of any year 
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to purchase outright on terms. Whatever system of payment for the installation 
is arranged, the following conditions apply :— 

(1) The Corporation guarantees the efficient working of the installation 
(except in case of accident, wilful damage, or the occurrence of fire, storm or 
tempest) for twelve months from the electrical engineer’s certificate of its due 
completion; but the Corporation is not to be liable to replace any worn-out or 
defective lamps. 

(2) The owner of the property must be a party to the arrangement, and sign 
the Corporation's form of agreement. 

Mr. E. E. Hoadley is borough electrical engineer at Maidstone, and a 
statement showing the approximate cost of an installation of 25 16 c.p. lamps, to 
be repaid by 20 equal quarterly payments (similar to that set out on page 398), 
with interest at 5 per cent. on balance is issued for the benefit of intending 
consumers. 

The electricity department at Maidstone is also prepared to hire out motors. 

Under the agreement which the consumer at Maidstone enters into with the 
Corporation, it is set out that the consumer and landlord are desirous of having 
the house installed with the electric light and have applied to the Corporation to 
wire the house. This the Corporation agrees to do in accordance with the terms 
of the specification deposited at the electricity department, The consumer is 
charged the cost of the installation as certified by the electrical engineer, who 
includes his fee for preparing the specification and supervising the execution of 
the work. The consumer agrees to abide by the regulations made from time to 
time by the Corporation, and also by such as are made by the Board of Trade or 
other competent authority. The consumer undertakes to keep and maintain all the 
fittings—whether provided by the Corporation or by the consumer—and the whole 
installation in good order and condition. The Corporation has power, on giving 
24 hours' notice, to enter and view the state of repair of the fittings, &c., and 
all defects and wants of reparation then and there found have to be repaired and 
made good within three weeks from a notice to that effect from the Corporation. 
[n the event of default the Corporation may repair at the consumer's expense, 
the amount being a recoverable debt. The consumer may transfer his rights and 
liabilities to a succeeding tenant, with the landlord's consent, by a stamped agree- 
ment. In the event of the consumer going into bankruptcy, or compounding 
with his creditors, or executing an assignment of his effects, or if any of the wires 
or fittings of the Corporation shall be taken in execution under process of any 
court, then the whole of the balance due for rent shall forthwith become payable 
to the Corporation. 'The Corporation may, if the rent is 14 days in аттевг, enter 
the premises and remove the installation and fittings without liability for unavoid- 
able damage caused thereby. If the occupier of the premises for the time being 
18 not а consumer of current supplied by the Corporation, the latter may enter 
the premises and remove the installation, making good any damage. The land- 
lord agrees not to disturb or distrain upon the installation or fittings without the 
leave of the Corporation in writing. 


WOOLWICH. 


Woolwich Borough Council, which obtained in 1903 Parliamentary authority to 
undertake wiring and electrical and installation work of all kinds, proposes (January, 
1904) to take advantage of this power. The old scheme of free wiring not having 
proved a success, has been abandoned, and arrangements have now been made by 
which consumers can have their premises wired, and repayment of the cost may be 
made by equal quarterly payments in from one to eight years, according to the size 
of the installation and the standing of the consumer. The limits of the scale are 
as follow :— 

For purchase of installations, motors, arc lamps, &c., costing up to £20: For 
а number of years not exceeding six. £20 to £25: seven years. £25 to £30: 
eight years. А! other installations on their individual merits, on terms to № 
decided by the Electricity Committee. 
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Motors and arc lamps are also let out on hire at а rental of about 10 per cent. 
of total cost of installation. 

The above applies equally to the Woolwich, Eltham and Plumstead under- 
takings of the Council. The price of electric current for lighting is 4d. per unit, 


less 5 per cent. 
SURBITON. 


In 1903 the Urban District Council entered into an agreement with Callender's 
Cable and Construction Co. (who are contractors for the undertaking) to supply 
consumers with all necessary wires and fittings for the supply of electricity upon 
their premises at certain rates set out in the schedule to the agreement. The 
charge for hiring cemplete installations is 434. per lamp per quarter, or, if pre- 
ferred, consumers may take a supply through a slot meter, in which case 14. per 
unit is charged for the hire of the installation. In such а case a consumer must 
enter into an agreement with the Company. If fittings other than those kept by 
the Company are to be provided, the same must be paid for in cash and become the 
consumer’s own property. Every consumer has the option at any time of pur- 
chasing the wires and fittings at the original cost, plus a sum not exceeding 20 per 
cent., and less 14 per cent. per annum for depreciation. The Company are respon- 
sible for all proper and legal claims for damage or injury done by them or their 
workmen to premises wired and fitted by them. The Council are entitled at their 
option, when they take over the control of the undertaking, either to purchase the 
whole of the wiring work fitted up under this agreement, or shall use reasonable 
efforts to collect the quarterly rentals for the company with their account for 
current, the company to pay all costs of such collection. 


BRISTOL. 


Bristol Corporation have drawn up, but have not yet put into operation, a 
scheme of assisted wiring, hiring electric motors, &c. Sanction to в loan of 
£10,000 for these purposes was obtained in January, 1904. All wiring work is to 
be done through local electrical contractors and no direct labour will be employed. 
It is intended to issue а specification and; draw up schedule rates, showing prices 
which will be paid for work, and upon these prices any local contractor will be 
allowed to carry out work for which he can secure instructions from prospective 
consumers, provided the work is carried out in accordance with the specification. 

In regard to motors and switching apparatus, terms will be made to enable 
consumers to purchase outright either motors or wiring installatioas at any date 
after installation, but the details of this scheme had not been published at the 
time of our going to press. | 


ELECTRIC LIGHTING IN BLOCKS OF MODEL DWELLINGS. 


— eo 


` А development of municipal enterprise takes the form of the erection of blocks of 
* model? dwellings for the better housing of the working classes, and where the local 
authority is the owner of the electricity works of the district, electric lighting of these 
blocks is being effected. Battersea, Shoreditch, St. Pancras and West Ham Borough 
Councils have drawn up schemes for the electric lighting of this class of buildings. 
In Bhoreditch the following Regulations for the supply of electric current to tenants' 
rooms in the model buildings erected by the Council in Moira-place and Plumber's-place, 
Hoxton, were drawn up in 1900 :— 


The main switches for regulating the supply are under the control of the Superintendent, 
Current is turned on each day at dusk, and turned off at midnight. From Oct. 1 to March 31 
current, is turned on at 5 a.m., and turned off at daylight. Tenants are charged for the supply of 
electricity by an increase of the rent to the extent of 8d. per week for a two-room set and 104. 
per week for а three- room set, and such increased rent, with any sums due for breakages, 
damages, or the like, under these Regulations are recoverable as and form part of the rent as 
and when the same becomes payable. 

One 16 c.p. lamp is fitted in the living room, and one 8 c.p. lamp in each of the bedrooms. 
The Council pay the cost of supplying and fixing wires and lamps and of renewing such lamps 
and wires, except when broken or damaged by the Tenant or other peraon not a servant of the 
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Council,in which case the cost is to be borne by the Tenant, but the Tenant is not entitled 
to make any connection with the Council's electric wires or use electricity therefrom, whether for 
additional lamps or for heating or motive power, without the previous consent in writing of the 
Council, and the Council reserves its right to prosecute any Tenant using any electricity supplied 
by the Council except in the lamps supplied by the Council. 

In case of non-payment for light, the Council reserves the right to disconnect the service from 
the Tenants’ rooms upon written notice signed by the Town Clerk. The rent is reduced upon 
disconnection by the amount added to cover the cost of lighting. 

The Council's agents or workmen are at liberty to enter any tenement to put up, inspect, 
or repair or take down lamps and fittings at all reasonable hours of the day. ‘Tenants 
immediately report to the Superintendent any defect in or accident to any of the electric light 
fittings in any of their rooms. 

The Council may determine the agreement by giving one week's notice in writing signed by the 
Town Clerk. In case of breach, by the Tenant, of any of these Regulations, the Town Clerk may 
determine the agreement summarily at any time. Any Tenant wishing to discontinue the use of 
electric light gives one week's previous notice in writing to the Council, through the Superinten- 
dent, such notice expires on a Saturday. 


In four new blocks of dwellings put completed (January, 1904) by the Shoreditch 


Council, meters have been fixed and the tenants charged for the amount of current used 
at 54. per unit, in lieu of the above-mentioned fixed charges. 


At West Ham a scheme for the electric lighting of artisans’ dwellings was drawn пр 
in 1900. Atthe Bethell-avenue houses a charge of 6d. per week is made for current. In 
order to gain an idea as to the actual consumption of electric current in the dwellings 
a meter and demand indicator were installed to register the total current used in each 
block юг lighting. Ву treating each block as one consumer it is possible to show the 
difference between the actual price obtained and the price which would have been obtained 
if current had been sold by meter. If current is sold by meter a deduction of 14d. per 
week from the income from each dwelling is necessary to provide interest and sinking fund 
on additional capital expenditure for meters. The annual saving in cost of cleaning, &c., 
must also be considered, and as the Corporation, as owner, benefited by that, the borough 
electrical engineer (Mr. Bock) thinks it is justifiable to charge a portion of the cost oí 
the electric light to repairs and maintenance. The following are the figures for the 


1 ср. eg 


| i quarters stated :— 
|? Block 1 Block 2 | Block 3 
| 9 Quarter ended September, 1900. (20 tenements) (16 tenements) (18 tenements) 
| 14 weeks. 14 weeks. II weeks. 
Д А насаа а ^t | i Ss у ХЕ 
b Units registered by meter....... AA LED REM Cid d ES " m ll wë ч | 8 we ba 
tà % С . | £8 10s. 10d. | £6, 178. 11d. £6, 6s. 2d. 
Average price per tenement per week by meter...... 74d. 73а. 734. 
enn ⅛ AA.. »• њена а NT 6d. ба. | ба. 
Block 1 Block 2 Block 3 
Quarter ended January 4, 1901. (20 tenements) (16 tenements) (18 tenements) 
14 weeks. 14 weeks. 18 weeks. 
D : — — —  — "f| 192 at та. | 160 at 7d. 246 at 7d 
Units registered by / ² A OT { 1,404 at да, 1185 at 2d 1,259 at 24. 
Р tie ai ꝛ˖' VN вена 17. 6s. Od. | £14. 118. Od, | #17. 38. 4d. 
Average price per tenement per week by meter...... ls. 234. | 15. 534 18. 14. 
Average price obtained .................................. = | ба ба 


Average price рег tenement per week for half-year if sold by meter (deducting 144. for 
fecerant а ду E . . ГТ 
Average price per tenement per week received for half-year (deducting 134. cost af 
0 А РИ РИ ee a 
In order to place artisans’ dwellings on the same basis as ordinary consumers, it was therefore 
necessary either to increase the charge per week, to instal ordinary meters and demand indicators, 
or to instal prepayment meters. If the latter were adopted it would be necessary to arrange a 
fixed price per unit at which current would be supplied. The whole question of cost depends 
on the probable period during which the maximum number of lights are used, but Mr, Bock finally 
recommended :— e 
(1) That prepayment meters be installed in all artisans’ dwellings. 
(2) That any consumer may have a prepayment meter installed for a private dwelling if the 
installation does not exceed 3 amperes (five 16 c.p. lamps at 100 volts, or ten 16 c.p. lamps at 200 volts). 
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(5) That the charge per unit, if prepayment meters are used, should be 44d. per unit (at this 
rate one 8 c.p. lamp would cost 14. for seven houra). 

(4) The prepayment meters should only be installed at this rate in private dwellings. By 
adopting this course all dwelling houses are offered the same terms as the artisans' dwellings. 


On March 13, 1903, Mr. Bock presented the following report to the Lighting and 
Tramways Committee at West Ham :— 


With reference to the question of the supply of electricity to sinall houses, the great difficulty 
is the fact that, except in cases where а large number of these houses can be obtained together, 
the capital maintenance and collection costs are greater than the amount charged for current. 
Where, however, as many ав 50 to 100 houses can be obtained within a radius of about 50 yards, 
as in the case of the Corporation-street and Bethell-avenue houses, it is possible to profitably 
supply electricity through slot meters. The number of tenements being supplied in Corporation- 
street is 84, and in Bethell-avenue 54, the charge being 44d. per unit (as above stated]. The 
average amount per week per tenement collected from May, 1902, to March, 1903, is just under 
6d., the cost of supplying being 5d, approximately. 

To induce owners to wire their houses I suggest the following arrangements :— 

That the Corporation supply electricity to owners of property at 4d. per unit on the following 
conditions: The Corporation to fix slot meters adjusted to 434. per unit in each tenement, lay the 
services and fix one main meter to each block of houses. The owners to wire the houses and 
maintain the installations, to collect all money from slot meters, and to pay the Corporation 
4d. per unit supplied through thc slot meter. The Corporation to keep all meters in repair. In 
the event of the owners selling the whole ог а portion of the houses in one block, the Corporation 


may collect money direct from the slot meters, the tenants then being treated as ordinary con- 
sumers. 


This report was adopted on March 24, 1903. 


Battersea Electricity Department supplies current to some 300 odd artisans’ dwellings 
erected by the Borough Council The system of charge is as follows:—The department 
bring: a service into each block of dwellings through a large meter, and charges energy 
supplied through that meter against the Housing Committee of the Council at 34d. per unit. 
Тће committee hire pre-payment meters from the Electricity Department at 6s. per annum 
and fix them in the different tenemente. These prepayment meters are set at the price of 
4d. per unit. The difference between the price at which the energy is supplied by the 


department and the price which the committee get for it goes to assist the working of the 
housing scheme. e 


Arrangements have been made (in connection with the Totterdown Fields Estate, 
Tooting) between the London County Council and the County of London апа Brush 
Provincial Electric Lighting Co. for wiring and fitting 276 cottages and snpplying electric 
current for lighting on the prepayment system at ld. per six hours per 8 c.p. lamp. 
Details of this scheme are not at present available. 
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HIRE OF MOTORS. 


A feature of municipal enterprise, in which Bradford has taken a foremost 
part, bas been the hiring of motors and starting switches for manufacturing and 
other purposes. This class of trading has been in force at Bradford for the past 
eight years, and the number and brake horse-power of the motors on hire at the 
end of each year is ав under :— 


Year. Number. H.P. Year. Number. Н.Р, 

1896 ......... y сна 19 1900 ......... S 1,608 
1897 ......... 48_......... 155 1901 ......... 55858 2,502 
1898 ......... 198 ...... 408 1902 ......... 641 ......... 2,996 
1899 ......... 2589. 972 1905 . TOS аса 5,259 


The conditions of hire are as follows :—The rent for the apparatus is due in 
advance, and an agreement has to be entered into before the motor is installed. 
A charge is made for the conveyance of the motor and for fixing. This varies 
according to the position of the motor in the building. The consumer has to 
provide suitable foundations, and all special gear that is required has to be paid for 
by him. All wiring to connect the motor to the Corporation cut-out boxes has to 
be carried out by the consumer, and is subject to the same conditions and tests 
as apply to wiring for the electric light. А card of instructions for running the 
motor is supplied, and each motor is inspected about once a month. Any repairs 
that are necessitated through negligence in carrying out these instructions are 
charged to consumer. 
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At present all motors up to 4} н.р. are wound for 280 volts, and connected 
on to either side of the network, Motors above this power are wound for 460 volts 
&nd connected across the outers. 

The charge for electricity supplied for motive power to private consumers 
using 


600 unite or over per electrical horse · power of : 
maximum demand per half-year e Se 134. per unit net. 


Between 450 апа 599 do. do. 14а. 4о. 
Between 550 апа 499 до. Чо. Izd. do. 
Between 250 and 549 do. do. 14d. do. 
Below 250 do. do. 2d. do. 


The following directions are issued by the Bradford Corporation :— 


1. The motor must never be started with the load on. 

2. The main switch must always be closed before the starting switch is closed, and should be 
opened after the starting switch is opened. 

5. The motor must always be started aud stopped by the starting switch, which must be moved 
slowly over the contacts whilst the motor is attaining full speed ; this will take about 50 seconds. 
The stariing switch must never be left in an intermediate position. 

4. Тће motor must not be loaded until full speed has been attained. 

5. If the motor appears to start up too rapidly, or if sparking be observed at the brushes 
(3.e., the carbon contacts оп the commutator, which should be examined every day) when the load 
is on, notice should be at once sent to the electricity works, Bolton-road, as the motor may ђе 
damaged if the defect be not remedied. — 

6. The brushes must be examined daily to see if they are wearing away, and if this be во, 
notice should be given at once to the electricity works, Bolton-road, so that an inspector may be 
sent to replace them before the brush-holder touches the commutator. This would cauee serious 
damage to the motor, and the cost of repairs will be chargeable to the hirer. 

7. The brushes must not be lifted under any circumstances. 

8. 1f the motor starts up too rapidly or with the load on, the main fuse will probably be blown. 
If this fuse be in the consumer’s cutout it can bereplaced by him ; but if it be in the Corporation's 
cutout, the Corporation inspector must be sent for to replace it. Consumers fuses wil] only be 
replaced on payment of 2s. 6d. for each one renewed, this amount to be paid in advauce at the 
electricity offices. 

9. When starting, see that the oiling arrangements are satisfactory ; an oiling ring is provided 
in each bearifig, and the oil tank must be kept full of oil. 

10. Suitable oil must be obtained at the stores, Bolton-road electricity works, price 2a. per 
gallon, payable in advance. 

11. The hirer must keep the exterior of his motor free from dust, dirt, sawdust, &c., and the 
motor should be wiped down at least twice а week, unless in a very dirty position, when it should 
be wiped down daily. 

12. The motor must not on any account be overloaded. The rated horse-power is the maximum 
power at which the motor must be used. 

15. An inspector, who will be in uniform, will examine the motor periodically, and you are 
requested to allow him to start aud stop the motor, and to make what examination he thinks 
necessary. ; 

14. The motor should not be left running when not in use ; observance of this will tend towards 
considerable economy. 

15. Arrangements can be made with the Corporation by which motors which are not Corpora- 
tion property can be inapected from time to time and advice given as to the most satisfactory 
methods of working them. 

16. Irresponsible persons, or those unacquainted with electric motors, are not permitted to do 
anything in the nature of a repair or adjustment under any circumstances. Attention will always 
be given to irregularities on notification at the offices, at the electricity works, Bolton-road, 


or in writing. 


Manchester Corporation also let out motors, &c., on hire, to encourage the 
use of electricity for power, and already current is supplied from the Corporation 
mains to electric motors for the following trades :— 

Drilling, engraving, brush making, cabinet making, basket making, beer bottling, cycle making, 
chain making, wire drawing, printing, ventilating, organ blowing, chaff cutting, sausage machine 
working, coffee grinding, packing and pressing, hoists, lifts, cranes, pumping, rope making, laundry 
machines, sewing machines, saw mill machinery, &c. 


Electric motors of $ н.р. and upwards are let on hire on the following condi- 
tions :— 

The hirer must agree to take the motor for at least twelve months, but the rent is due 
quarterly. In the event of the accounts for hire, current or for any repairs becoming overdue, 
the supply of current can be discontinued. 

A small charge per motor is made for fixing, and this amount must be paid at the time of 
signing the agreement and before the motor is delivered, as follows: 1, 1 and 2 B. H. F., 4s. 6d. : 
3 to 7 h. R. P., 7s. 64., 10 to 15 B. H. P., 12а. 6d. and 20 to 50 B. H. ., 20s. per motor. 


+t 
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RENT AND PARTICULARS OF MOTORS. 


Size of Motor ist S Approx. Rent per Size of Motor ао Approx. Rent per 
апа Voltage. de т Speed. Annum. and Voltage. in 15 > Speed Annum. 
à B. H. P. (200v.)...... 47 ... 850... £1 10 7 B. H. P. (400v.’...... 9 .. 1000 . . £6 0 
l „ (200v.)...... 4j . . 1380... 2 0 10 „ (400v.)...... 10 .. 900... 8 0 
2 „ (200%.)...... 51 ... 1250... 210 15 „ (400v.)...... 11 ... 1000 ... 10 0 
à „ (200v.)...... 5; ... 1220... 5 0 20 „ (400v.)...... 11 .. 800... 14 0 
4 „ (400v.)...... 5: ... 1250... 4 0 


Larger motors can be supplied. Rent includes starting switch and resistance, but all other 
accessories, such as oil, spare parts, carbon tips, special pulleys, &c., must be paid for in advance. 
Each motor and the supply of the current thereto are subject to the Board of Trade regulations 
relating to electricity supply, and also to the rules and regulations of the Corporation electricity 
department. The hirer provides suitable foundations (usually of timber) and holding down bolts 
where necessary. If lide rails are required extra rent is charged. Carbon brushes are supplied by 
the Corporation at fixed prices. The Corporation provide main cutout and meter, but the hirer 
provides wiring from the Corporation cutouts to the motors, main switches, &c., as also wiring from 
the meterto the motor. The motors are examined periodically free of charge to hirer, only 
authorised officials of the electricity department being allowed to make such inspection. 

If other speeds than those set out above are required, pulleys to obtain the speed required are 
supplied by the Corporation at cost price. 

No other oil than that supplied by the electricity department must be used on the bearings. 
The Corporation holds the birer responsible for damage resulting from the use of any other oil, ' 
aod the hirer is required to pay for any damage to a motor due to negligence or overloading. The 
charge for current for power at Manchester varies from 19. to 114. per unit. 


Hackney (London) Borough Council are fully alive to the advantage of a 
large motor load, and have recently prepared for distribution an illustrated 
pamphlet on the subject of motor driving generally and dealing very fully with 
the advantages of driving motors electrically for all classes of work. An arrange- 
ment has been come to between the Council and a firm of motor manufacturers, 
and the following agreement has been arranged :— 


HIRE-PURCHASE AGREEMENT FOR ELECTRIC MOTORS. 

An AGREEMENT made the day of ‚ 190 between the Council of 
the Metropolitan Borough of Hackney (hereinafter called the Council) of the first part, the 
Company (hereinafter called the owner ”) of the second part, and 

the occupier of the premises (hereinafter called 
" the hirer ") of the third part. | 

WHEREBY it is agreed as follows :— 

l. The owner agrees to let and the hirer agrees to hire the motor or motors with starting 
resistances, switches and fittings and all necessary wiring for the same between the motor and 
starting switch (hereinafter called the motor installation ") as specified in the schedule hereto, 
subject to the terms and conditions following. 

. 2 The hirer shall prepare the necessary foundation for the motor in accordance with plans pro- 
vided by the owner, whereupon the owner shall, as eoon as practicable, and in a proper manner, and 
ш accordance with the general conditions under which electricity will be supplied by the Council and 
with the regulations of the fire insurance companies, and free of cost to the hirer (except the rent 
hereinafter mentioned), furnish and fit up the motor installation on the said premiaes of the hirer. 

The owner shall place the motor or motors wherever desired by the hirer unless in the opinion 
of the owner the positions selected are unreasonable, in which case an appeal may be made to the 
Council's electrical engineer whose decision on the question of unreasonable positions shall be final. 

5. During one year, dating from the completion of the motor installation, the owner will repair 

and maintain the same (except such repairs as may be necessary through damage by fire or damage 
caused by the hirer or any person other than the Council or the owner). 
‚ 4. The hirer will pay to the Council on behalf of the owner for the hire of the said motor 
installation the rent of 8 : : per quarter for the period of quarters of а year, amounting 
to the total sum of : : . The first of such payments to be made on the date hereof, and the 
subsequent, paymente to be made in advance, at intervals of three calendar months, reckoned from 
the date hereof, so long as the hiring continues. All payments to be made punctually on or before 
the dates named. 

5. The hirer will keep the motor installation in good order and repair, damage by fire included, 
but fair wear and tear excepted. 

6. The hirer will keep the motor installation in the hirer's own custody and possession at the 
above address, and will not remove, or suffer the same to be removed, without the previous written 
consent of the owner and the Council, and will allow the owner and the Council and their respective 
servants or agents to inspect the same at all reasonable times. 

1. The hirer will keep the motor installation free and exempt from legal process, and will 
punctually pay all rent, mortgage interest, rates and taxes for the premises on which the machine 
may be placed, and will produce on demand to the Council or to the owner or their agents the last 
iie (ог any such payment. 

De The hirer will keep visible upon the motor the label thereon stating that it is the property 

6 owner, | 
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9. In case any of the said rent shall be in arrear, ог in case the hirer commit, or suffer to be 
committed, any breach of this agreement, or in case the motor installation or any part thereof shall 
be seized or taken by any person other than the hirer or under colour or in pursuance of law, or in 
case the hirer shall cease to take a supply of electrical energy to the said premises from the Council, 
the owner, or the Council on the owner's behalf, shall thereupon, without any previous demand 
being necessary, be entitled to take and resume possession of the said motor installation (without 
prejudice to the owner's right to recover rent and damages for breach of this agreement). And the 
Council or the owner and their respective servants or agents may for that purpose enter into any 
building or premises of which the hirer may be or appear to be owner, tenant or occupier, and there 
search for and take the motor installation. 

10. The hirer may at any time during the hire, provided that no rent is in arrear, terminate 
the hire by returning at the hirer's own risk and cost the motor installation to the owner, and by 
payment to the owner of 10 per cent. of the total of the unpaid rent. 

11. The owner will thereupon allow to the hirer the unexpired proportion of the current 
quarterly rent, calculated from the date on which the owner receives the motor to the end of the 
current quarter. 

Upon such return and payment as aforesaid, the hirer shall be exempt from further liability 
under this agreement (except in respect of any breach of this agreement previously committed). 

12. If and when the hirer shall have paid the said total sum of rent not later than the time 
above limited for payment of the last of such quarterly payments (and in this respect time shall be 
of the essence of the contract) the motor installation shall thereupon become the hirer's property. In 
the meantime the hirer shall be merely hirer and not owner of the motor installation, which sball 
remain the property of the owner unless and until paid for as above provided. 

13. The hirer may at any time during the hire, provided that no rent is in arrear, pay the total 
of the said quarterly sums of rent not then due, and the owner will allow discount thereon at 
10 per cent. per annum, reckoned from the end of the current quarter to the respective dates at 
which the said quarterly sums of rent would have become due, and will also allow the same rate of 
discount on the unexpired proportion of the current rent. 

14. Should the Council or the owner take possession of the motor installation, the hirer shall, 
on payment within 14 days thereafter of all rent then due, and of the expenses of and incidental to 
such taking possession and removal, and the expenses of reinstatement of the motor installation, have 
the right to have the same reinstated and the hire continued in accordance with all the terms hereof. 

15. Any relaxation or indulgence which the Council or the owner may show to the hirer shall 
not in any way prejudice their respective strict rights under this agreement. 


Bury (Lancs.) Electricity committee let small electric motors under the 
following conditions :— 


$ в.н.г motor. . . 81 15 0 per annum. 74 B. H. . motor. . 27 0 O per annum. 
$5, "pm 200, ~ 10 „ er 7 8 in. tM 

1 » Ур tte 210 0 , » 15 a 3g» 9999. 10 0 0 "n ') 

2 "n jg * 510 0 » » 20 9 yy tems 12 10 0 73 1, 

5 „ "ms 410 0 , „, 30 „ sl аа: 1710 0 „ „, 

4 „ EEN 5110, „, 40 „ "es 20 0 0 „ „, 
„ 6:0 0 уез _ Пе Об ON. sex 00, 


employé. The internal wiring, with main switches and fuses, must be provided 
by the hirer, subject to the same rules and regulations as apply to wiring for 
electric lighting. The charge for current for power is 3d. per unit for the first 
hour's maximum demand and 1d. per unit after. 


Sheffield Corporation have a system of letting electric motors, &., on hire, and 
the conditions are the same as those at Bradford, but the electric supply depart- 
ment do not issue any cards or instructions, as they state that “the extreme 
simplicity of polyphase motors renders such instructions practically superfluous.” 
The system of supply is single and two-phase at 50 periods ; distribution at 200 
or 400 volts. The charge for energy used in motors, driving hoists, cranes, 
passenger lifts, Ae, is 24. per unit and for other motors 12d. Consumers satisfy- 
ing the general manager us to the continuous running of their motors through 
the whole of the working hours of each day are supplied at 118. per unit, and con- 
sumers whose motors run continuously day and night at 14. per unit. The 
growth of the motor-load on the Corporation network is shown as under :— 


Year to January. Number of motors. Н.Р. Year to January. Number of motors. H. P. 
18992. A en 1900. 4 ol 109 ............ DÉI 


CONNECTIONS TO ELECTRICITY SUPPLY WORKS. 


О 


Below will be found statistics and diagrams relating to the connections to 
the various supply undertakings of the United Kingdom. These figures apply 
to the aggregate connections to electricity supply stations (including power and 
tramway loads), but do not include the energy supplied from exclusively tramway 
power houses. Once again it is shown that the increase in connections for the 
Provinces is much in excess of that for London, and this annual increment continues 
to grow year by year. The total number of kilowatts connected at 31st December, 
1903, in London is 167,640, and in the Provinces 488,127, making a total of 655,767. 
This shows an increase of 152,196kw. over and above the corresponding figure for 
December 31, 1902; and the rate of increase for the past year is no less than 
50 per cent. greater than that for the previous year. This must be attributed, т 
large measure, to the number of new combined lighting and tramway stations which 
have been opened and to the increase in the tramway load of those already 
running. 

The equivalent of 8 c.p. lamps connected in the United Kingdom to date 
is nearly 22 millions. From diagram 3 it will be seen that the connections to 
stations under municipal control in both London and the Provinces have increased 
out of all proportion to those under company control, and for the first time the 
former are more than double the latter. Оп the whole, it must be conceded that 
the general progress of the electric lighting and tramway industries is very satis- 
factory, and is graphically shown by the accompanying diagrams. The figures 
given in tabular form below are those from which the diagrams were drawn. 


Table I. — Details of Connections in London and Provinces. 


NM -— (S їзїш Seel: ez 
NDON ; " (2 6,820kw. PROVINCES | "LG 139285kw. 
(167,640kw.) o * | (a8812Tkw.) = в 
— 57, 300kw. = 40, 673k w. 

Companies f 20400kw Companies | л 6. 448k 
(130, 700k w.) | — ^7 : (76,926kw.) | — ee 

Lu 55, 0OOOk w. & 29, 80k w. 


Table II.— Connections to Alternating and Continuous-current Stations, 


— A Totals. 
London ens] — 756170kw. 34,150kw. 59,820kw. 167,640kw. 
Provinces .................. 245 237kw. 73 800kw. 169.090k w. 488 127kw. 
Totals ............... 318,907k w. 107,950kw. | 228910К=. 655, 707k w. 


Table III. Municipal and Supply Company. 


| Municipal. Company. | Totals. 
London iius ПАН ИН НЕ EET 130,700kw. | 167,640kw. 
Provinces ......,.......................... 411,20lkw. 76,926kw. 488 127kw. 
Pot! ве: | 448,141kw. 207,626kw. 655,767kw. 


The diagram of connections herewith represents the progress made by various 
supply undertakings in London during 1903. By connections is meant the equiva- 
lent of all connections, motors included, in 8 c.p. lamps, and the total number con- 
nected in London up to December 31, 1903, was over 53 millions. It will be observed 
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that the Metropolitan Electric Supply Co. still heads the list with 818,000 8 с.р. 
lamps connected, this being an increase of nearly 100,000 over the corresponding 
ſigure for last year. In 1902 this undertaking connected to its mains the equivalent 
of 83,000 lamps, which was considerably greater than the number connected in 
1901. The Westminster Electric Supply Corporation still keeps above the City of 
London Company, but the curves are now practically parallel, the bend-down of 
the latter having only been temporary ; this shows that the engineer-in-chief of the 
City Company was well advised in pursuing his policy of adopting continuous- 
current generation and direct distribution. The increase is largely due to motor 
load, which has been obtained by energetic canvassing. Once more the Charing 
Cross Company is to be congratulated on having had more connections to its mains 
during 1903 than any other undertaking in London. In 1902, its increment was 
130,000 8 c.p. lamps, but last year it reached the extraordinary figure of 146,000. 
This company's total connections now stand at the equivalent of 576,000 8 c.p. 
lamps. | 

Up to last year, no station т London under municipal control generated and 
distributed both alternating and continuous current; but St. Pancras now does this, 
and has a load of 225,667 8 с.р. lamps. Аз in former years, the connections to 
metropolitan stations owned by companies far outnumber those to stations owned 
by municipalities, and there is, apparently, no likelihood of any change occurring 
in this order, although the purchase of part of the Metropolitan Electric Supply 
Co.’s undertaking by the St. Marylebone Borough Council, when it is completed, 
will make some slight difference. 

The following table gives details of connections in 8 с.р. lamps in London :— 


MUNICIPAL. = 
540,018 РЕТИ 454,277 wh dar See E 225,667 

СомрАХУ. Е 
1,894,448 CC E 673,748 — M 1,749,257 
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WIREMAN’S POCKET BOOK. 


A Manual fer the Wiring Contractor, the Mains Superintendent, and the Wireman. 


Edited by F. CHARLES RAPHAEL. 


Price 56. net, post free 58. За. 


EDITOR'S МОЕ. — When the preparation of this Pocket Book was commenced, the original 
intention of its Editor was to collect in a handy and useful form such Tables, Instructions and Memoranda as 
would be useful to the Electric Light Wireman in bis work. This haa been carried out ín section A of the 
Pocket Book iu its present form. During the past few years, however many enquiries have been recetved for a 

d book of refereuce with regsrd to the laying of underground mains, aud with matters conuected with 
insulated conductors generally. It was decided, therefore, to exte: d greatly the area covered by the book, and 
to treat the whole subject of erecting and laying electi ical conductiag вувбе:ив in euch a manner that the tables, 
diagrams and letterpress might be useful to engineers in charge of such work, аз well as to the wireman, join ter, 
and foreman, In fact, the section on Underground work has been compiled largely with a view to m-eting the 
requirements of Mains Superintendents, Central Station Engineers, and those occupied in designing networks. 

In addition to the tables, iustructions, and other detailed information as to cables, ducts, junction boxes, 
&c., contained in the section on Underground Mains, it has been deemed advisable to add a chapter briefly 
describing the various systems employed for public distributing networks. ln this, the essential practical 
information 18 alone given ; two- and three.phase systems are dealt with, as well as continuous current and 
single phase, and the method of calculating the size of the conductors and the fall of pressure from the number 
of шр or horse-power of motors is made clear without the elaboration of clock-face. diagrams ог algebraical 
exercises. 

Diagrams for the connections of telephones are given in Section D, including those for subscribers 
instruments on the new Pest Office exchange system in London; and it is believed that neither these diagrams 
nor those for bell connections have hitherto been published together in convenient pocket-book form. The 
various conversion factors in the Miscellaneous Section and the arrangement of the wages table are those 
which the Editor has himself found the most useful in practice, 
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FREE SUPPLY OF INCANDESCENT LAMPS. 


— bd. 


Mr. A. H. Gibbings, when City Electrical Engineer at Bradford (Yorks.), was 
the first to introduce a scheme for the free supply of incandescent lamps, and he 
formulated a set of rules upon which Bradford Corporation still supply lamps free 
to consumers. At the time the system was introduced at Bradford the works there 
were changing over from a supply pressure of 115 to 230 volts, and at that 
time there were not more than one or two reliable makes of high voltage lamps on 
the market, although a great many so-called high voltage lamps were being intro- 
duced into this country by foreign makers, and from tests which were made, it was 
ascertained the use of these would only cause disappointment and trouble both to 
consumers and to the supply department. It was therefore decided to adopt the 
system of supplying free lamps on the following conditions :— 

; BASIS OF SUPPLY. 
Every incandescent lamp, if properly made, consumes a definite amount of electricity, a 
16 c.p. lamp requiring 60 watts, а 32 c.p. lamp requiring 120 watts, and so on in proportion. The 
Board of Trade unit being 1,000 watts for one hour or its equivalent, it follows that a 16 c.p. 
lamp must be in use for 163 hours before a unit of electricity is consumed. If, therefore. we 
know how many units have been used by any given consumer, we can ascertain at once 
how many hours а 16 c.p. lamp would be burning in order to consume that number of units. 
The number of hours which represents the average life of a lamp із 1,000. А good lamp will fre- 
quently last 2,000 or 5,000 hours before it actually breaks down ; but it is not advisable to use them 
longer than 1,000 hours, as they rapidly get coated on the inside of the glass with a sooty deposit, and 
the candle-power rapidly diminishes. The correct time for the renewal of a lamp is therefore once 
in every 1,000 hours of consumption. Ш, therefore, а 16 c.p. lamp consumes one unit in 162 hours it 
will consume 60 units in 1,000 hours. Hence we obtain thefollowing basis for the renewal of lamps :— 
16 c. p. lamp burning 1,000 hrs. consumes 60units | 100c.p.lamp burning 1, COO hrs. consumes376 unite 
25 97 » » a LE] 200 97 97 79 » 152 99 
32 99 » ” 93 120 29 500 MI „э 97 79 1,128 35 
50 » 55 э з 188 „ and so on. 
CONDITIONS OF :8UPPLY —On Foregoing Basis. 
1. Every consumer of electricity from the | anylamps ће would have been entitled to under 


Corporation mains will be entitled to one 8 or | that account. 
16c.p. incandescent lamp, supplied free of charge 
by the Bradford Corporation, for every 60 units 
of electricity consumed by the use of incan- 
descent lamps only. If other and higher c.p. 
lamps are desired instead of 16 c.p.,the number of 
lamps to which the consumer 18 entitled will be 
in inveree ratio to such e.p. Thus :— 


60 units entitles to 1—8 or 16 c.p lamp. 
120 2—8 or 10 c. p., or 1—32c.p. 
4—8 or 16 c. p., or 23g c. p. 
8—8 or 16 c. p., or 4 -g c. p. 
ог 2—50 с.р. 


(The balance of units consumed in excess, viz., 
105 in this last instance, being held over until 
the following six months' supply, or made up by 
lampe of a lesser candle-power as may be de- 
sired by the consumer.) 

2. The consumer may choose the class of lamp 
terminal he prefers—i.c., either screw or brass 
collar up to 50 c.p.; and may also have the 
lamps entirely frosted, half-frosted, or plain ; 
but no exchange of lamp will be made. 

5. The lamps will be delivered to the con- 
sumer direct at the Corporation Stores, and he 
must provide for their removal. 

4. At the time of delivery of the lamps the 
consumer must sign an official receipt. 

5. Upon making application for Jamps, the 
consumer must produce his receipted account 
for electricity from the City Collector's Office, 
ара if the account is not paid on or before the 
last day of the second month from the expira- 
tion of the half-year in which the elec'ricity is 
consumed, the consumer will forfeit his right to 


97 


240 77 
480 1 


6. No lamps will be given under any circum- 
stances unless the receipted account is produced. 

7. The lamps will only be obtainable during 
the five months ending June and Dec. respec- 
tively, notwithstanding any arrangement for the 
payment of accounts quarterly or otherwise. 

8. After the lamps have been handed to the 
consumer or his representative, the Corporation 
will uot recognise any breakage, defects, or 


‘accident to the lamps. 


9, Lamps must be removed, carried, and 
handled with greatest possible care, in order to 
prevent straining or fracturing the filament. 

10. Ali lamps will be marked with their 
respective voltage, c.p., and maker's name. 

11. Each lamp will have been carefully tested 
and examined before delivery to the consumer, 
with a view of eliminating all defects and of 
providing a lamp perfectly satisfactory as regards 
standard candle-power, probable life, class of fila- 
ment, mechanical construction and efficiency. 

12. In the event of the consumer cancelling 
his application or giving up the electric light, or 
leaving the premises for which he has required 
the supply of electricity, he shall not be entitled 
to any lampe for his consumption of electricity 
for the then current half-year, unless he removes 
to other premises adjacent to existing electricity 
mains, and continues to be а сопзишег, 

15. The lamps supplied may be safely used 
in апу position, i.e. vertically downwards, verti- 
cally upwards, horizontally, or at any angle. Њ 
must be pointed out, however, that а lamp is 
likely to last longer when hanging in a perfectly 
vertical position than in any other poaition. 
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BOARD OF TRADE ELECTRICAL STANDARDISING 
LABORATORY. 


Arrangements have been made for the supply of small engraved plates to be affixed to instru- 
ments which have been tested at the Board of Trade Electrical Standards Laboratory. Specimens 
may be obtained on application. The plates cannot be fixed on instruments forming part of a 
manufacturer's stock, but will be fixed when desired on any instrument belonging to or intended 
for a purchaser. | 

The following Scale of Fees for Testing Electrical Instruments was originally 
issued by the Board of Trade in October, 1897. It has been revised to January, 
1904. The battery power at the Laboratory has now been increased sufficiently 
to raise the maximum current that can be dealt with to 7,000 amperes :— 


ELECTRICAL INSTRUMENT TESTING, 

(1) The Board of Trade are now prepared to receive electrical instruments for examination 
or testing at their Electrical Standardising Laboratory at 8, Richmond-terrace, Whitehall. 

2) The only classes of electrical instruments which can be received at present for examination 
or testing are such as are intended for the measuremeut of electrical pressure, current, power, 
quantity, energy, or resistance. 

(5) Meters for the measurement of quantity or energy cannot be received with а view to 
certification for use in connection with the supply given by undertakers under Electric Lighting 
Orders. 

(4) Instruments may be personally delivered at the Laboratory for testing between the hours 
of 10 a.m. and 2 p.m., or may be forwarded by post or other delivery. In every case instruments 
must be accompanied by а form of application which may be obtained from the Laboratory. 

(5) The Board of Trade, or the otlicers of the Board, will not be responsible for any damage to 
any instrument, either in transport or while at the Laboratory, nor for any loss sustained in 
consequence of the time that may elapse before the instrument is returned. 

(6) Instruments will not be received which are not plainly marked with the name of the 
manufacturer and an identification number. Л 

(7) Instruments will not be returned until all money due for fees or other charges incurred 
bas been paid. 

(8) Every instrument submitted must be provided with suitable terminals or leads, so that 
it can be readily connected to the testing circuit without soldering. 

(9) All indicating instruments must have their dials plainly marked with a suitable scale, 
which may be of equal or of unequal divisions. 

(10) The pointe of testing required must be specified in electrical units (volts, атрегев, &c.), 
stating whether alternating or continuous or both, and not in numbers referring to the scale on the 
instrument. 

(11) The laboratory charges on any instrument may be paid by Post Office order or postal 
order if the instrument is to be forwarded by post or other delivery, or in cash by the person 
authorised to remove the instrument. АП payments should be made to the Assistant Secretary, 
Finance Department, Board of Trade, Whitehall-gardens, S.W. 

(12) A certificate of test will be forwarded by post after the instrument has been removed. 

(15) The attached scale of fees for examination or testing о ‘electrical instruments for the 
measurement of resistance, current, or electrical pressure, has been approved by the Treasury 
under Section 8 of the Weights and Measures Act, 1889. 

T. Н. W. PELHAM, Assistant Secretary Board of Trade. 


Table of Fees. 
1. For an instrument intended to be used as a sub-standard and submitted for 
special examination and testing zs Ge Gë ais - ded ijs X 
If required to be kept under observation for a period longer than one month ; 
for each additional month or part of a month А Se Sen 
2. For ordinary direct-reading instruments; for testing at three points: 
Voltmeter for continuous pressure ouly : 
Not exceeding 200 volts Se Pis s 
Exceeding 200 and not exceeding 500 volts 
Exceeding 500 and not exceeding 2,000 volts 
Voltmeter for alternating pressure only :— 
Exceeding 20 and not exceeding 2,000 volte T Je 
Exceeding 2,000 and not exceeding 10,000 volta ... eis К Sg 
Extra fee if tests аге to be made at one stated frequency of alternation ; 
Voltmeter for both continuous and alternatiug pressures, or for alternating at 
two frequencies :— . 


о 
e 


— 
e 
e 


~ seg eee 


ооо соо 


Exceeding 20 and not exceeding 2,000 volts T ss i X .. 010 0 
Ammeter for continuous current only :— | 

Not exceeding 200 amperes ... SN s im but * 0 50 

Exceediug 200 and not exceeding 500 amperes ET kis » 0766 

Exceeding 500 and not exceeding 1,000 amperes ... 010 0 


Exceeding 1,000 and not exceeding 7,000 amperes » ое d application 
E-D 80* 
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Ammeter for alternating current SE :— 


Not exceeding 500 amperes . " ... £0 7 6 

Extra fee if tests areto be made at one stated frquency of alternation.. . 020 
Ammeter for both continuous and alternating currents :— 

Not exceeding 500 amperes ... iai 8 .. 010 0 
Watt-meter—continuous current— for testing at three points = 

Not exceeding 200 volts or 200 amperes... m -Á .. 012 O 

Exceeding these limits up to 2,000 volta or 7, 000. amperes ve ds on application 
Watt-meter—alternating current—for testing at three points :— 

Not exceeding 10,000 volts or 1,000 amperes №. m .. 100 


For each point tested beyond three points in any direct- -reading instrument an 
addition of 20 per cent. will be made to the amount of fee. 
In the case of any direct-reading instrument, if arranged to record, and if the 
accuracy of such record ів required to be veritied :— 
Extra fee fur every record verified. E 02 6 
5. For instrumenta reading by ап adjustment to zero, an increase of 50 per cent. 
on the fees for similar direct-reading instruments will be charged. 
4. For determinivg the constants of integrating meters“ at three rates within their 
range of measurement :— 
Quantity meter, continuous current only :— 


Up to a maximum rate of 25 amperes ; ET e 0100 
Up to а maximum rate exceeding 25 and not exceeding 100 amperes jas .. 0500 
Up to а maximum rate exceeding 100 and not exceeding 500 атрегев... .. 100 
Up to а maximum rate exceeding 500 and not exceeding 7,000 amperes on application 


Quantity meter, alternating current :— 
Up to а maximum rate of 25 amperes :— 


If to be tested at one frequency of alternation — ... . 000 
If to be tested at two frequencies, or at one frequency of alternation, and with 
continuous current.. Séi : 015 0 
Up to a maximum rate exceeding 25 and not exceeding 100 amperes : — 
If to be tested at one frequency — . . 015 0 
If to be tested at two frequencies, or at one frequency of alternation, and 
with continuous current ... ds . 126 
Up to à maximum rate exceeding 100 and not ‘exceeding 500 amperes : — 
If to be tested at one frequency — ... 10 0 
If to be tested at two frequencies, or at one e frequency of alternation, and with = 
continuous current f Ма SE eg pu ie 110 0 
Energy meter, continuous current only :— 
Up to a maximum rate of 10,000 watts .. 0150 
Up to a maximum rate exceeding 10,000 and not ‘exceeding 50, 000 watts. 1 0 0 
Up to a maximum rate exceeding 50, 000 and not exceeding 200, 000 watts ... 1100 
Energy meter, alternating current :— 
Up to а maximum rate of 20,000 watta :— 
If to be tested at one frequency ` ues Se an on 22 .. 100 
If to be tested at two frequencies; or at one frequency of alternation, and 
with continuous current . 1 10 
Ор to a maximum rate хес 20, 000 watts and not exceeding 100, 000 
watts :— 
If to be tested at one frequency ` oe 1 10 0 
If to be tested at two frequencies, or at one frequency of alternation, and 
with continuous current ... 250 
For each rate tested beyond three rates in any meter an addition of 20 per cent. 
will be made to the amount of fee. 
5. For testing resistances and standard cells :— 
For & resiatance coil of not less than 1 ohm resistance to an iiid of 0°1 per 
cent. 0 5 0 
For a resistance coil of resistance betwe een 1 ohm and 1055 ‘ohm to | ап accuracy of 
01 рег cent. 05 0 
For a box of resistance coils with Wheatatone bridge, Post, Office or dial pattern, 
to an accuracy of O'l per cent. per coil tested ... - А 0 O 6 
With a minimum fee of | se .. 026 
For а coil of standard form to highest accuracy obtainable at one temperature .. 010 0 
050 


For determining the E.M.F. of a ‘Clark's standard cell at one temperature 
For testing resistances and standard cells at two different and determined 
temperatures the fee to be charged will be twice that specified above, with an 
additional charge of 5s. for each instrument. 
In the case of all the above-mentioned tests, except tests of standard instruments, integrating 
meters and resistances, the fees charged will be reduced by one-third if from six to twelve 
similar instruments are submitted at the ваше time and by one-half if the number exceeds twelve. 


* These instruments will only be accepted for testing if intended to be used as sub-standards 
or for scientific purposes, 
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LONDON COUNTY COUNCIL METER-TESTING RULES, 


At a meeting of the London County Council on Tuesday, February 2, 1897, Rules and 
a revised Scale of Fees relating to the testing of electricity meters were adopted. The rules and 


ees were agreed to by the Council on March 29, 1898, and approved by the Board of Trade 
on June 17th following :— 


RULES as TO TESTING METERS IN USE UPON A CONSUMER'S PREMISES. 


(1) Upon any application being received by the Council in connection with any difference arising 
between any consumer and the undertakers [the company ог authority supplying current in the district] 
ав to the accuracy of any meter, an appointment will be made with the consumer and the undertakers for 
an Inspector to attend at the premises of the consumer. The Inspector will take charge of the meter 
which is not to be disconnected from the circuit except in his presence, and then ouly by the undertakers. 

(2) The Inspector will, ав far as possible, ascertain before such disconnection takes place whether the 
meter is properly fixed and connected with the circuit, and whether it appears to be in good working order. 

(3) If the meter be not one requiring to be tested for synchronism, it will then be removed under the 
supervision of theInspector to the Council's office, 42, Cranbourne-street, W.C., to be there tested for accuracy. 

(4) If the meter be of a type requiring to be tested for synchronism, it will, if necessary, after dis- 
connection from the circuit and before removal from its position, be sealed up by the Inspector and run 
for at least 24 hours without current being allowed to pass through the main coils, and at the end of that 
time or of such longer time as may be convenient, the result will be ascertained by the Inspector and the 
meter then removed in the manner before indicated. 

(5) Before removing the meter, the Inspector will asvsrtain as accurately as possible the total 
current which may be taken if all the current-consuming devices connected with the installation are 
put on to the circuit, and also the average and the maximum normal current. 

(6) If the Inspector considers it desirable, he will also, with the concurrence of the applicant and upon 
payment of the prescribed fee, test the insulation resistance of the meter as fixed, and of the house 
installation connected therewith. 

(7) In the case of meters which can, under certain circumstances, register without current passing 
through the main coils, the Inspector will make a careful examination to ascertain whether such registra- 
tion is effected. | 

(8) The testa for accuracy will be made at the Council's meter-testing station as above. 

(9) In the case of meters which before being fixed shall have been tested by the Council and passed as 
correct meters, the meters will be tested for starting current and at one or more quarter loads, and if 
the results be approximately the same as those obtained in the previous tests the meters will be considered 
correct, (A meter shall be considered to be correct when the registration shown by the dials is within 
24 per cent. of absolute accuracy at all points above one-twentieth load.) 

(10) In the case of meters which have not been tested and sealed by the Council before fixing, the 
tests will be made at the average load used by the consumer, if this can be ascertained. Wéi 

(11) In cases where the meter Ваз been removed from the consumer's premises before any application 
for testing is made to the Council, it may, nevertheless, be tested for accuracy ; but a note will be attached 
to the report stating that the meter was removed from the consumer's premises before it was tested, 
and that the Council has no means of ascertaining whether its condition is the same as № was when 

во fixed, 


(12) At least one test will be made of every meter by a dial reading, and the dial works will be further 
examined to ascertain that the gearing is properly proportioned. 

(13) The report of the Inspector, or a copy thereof, will be sent both to the consumer and to the 
undertakers by the engineer in charge of the Council's meter-testing station. . 

(14) All fees for testing aball, unless the Council otherwise order, be paid in advance by the applicant 
to the cashier of the Council at its office in Spring Gardens. 

(15) Within one week after the completion of the test the meter will be handed at Cranbourne-street to 
the representative of the owner, unless circumstances shall have arisen which render a further test desirable. 


(16) For all meters of a pattern approved by the Board of Trade, any recommendations made by that 
with regard to testing will be followed во far as circumstances admit. 


SCALE OF FEES FOR TESTING ELECTRICITY METERS, &c. 
Single or Disputed Meters 
used, or to be used, in any district for which the Council is the statutory authority. 


For testing a single meter of any description up to 50 amperes capacity 10 0 
Ditto ditto of capacity from 50 to 100 Gitte 20 0 
Ditto ditto ditto 100 to 200 ditto — . ssas 25 0 
Ditto ditto ditto 200 to 400 ditto  . «e 30 0 


For testing each disputed ” meter the charge shall be as above, and no reduction shall be made if 4 
number of disputed metera be sent in together 


PEE — S 
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Batches of Meters. 
For testing meters, delivered at and removed from the testing station free of cost to the Council, 
any work necessary for adjusting inaccurate or defective meters being charged for extra— 
Class 1.—Meters without shunt coils, and not requiring to be fixed for testing, up to 50 s. d. 


amperes capacity, if sent in in batches of not fewer than 10 of the ваше size and make, each... 6 6 
Ditto from 50 to 100 amperes capacity, each. . ео tie BH 09 
Ditto from 100 to 200 Hur LE Lt 12 0 

Class 2.— Meters with shunt coils or requiring to be fixed in testing, up to 50 amperea 
capacity, if sent in in batches of not less than 10 of the ваше size and make, each ........ guess 0 
Ditto from 50 to 100 amperes capacity, encli— V ⁊24.-ù 4 10 0 
Ditto from 100 to 200 H/ ð⅛iV ;) ³ĩ ee 15 0 

Class 8.— Meters requir ing fixing and synchronising, or adjusting. after fixing, up to 50 amperes 
capacity, if sent in in batches of not less than 10 of the same size and make, each .. ............ 0 
Ditto from 50 to 100 amperes capacity, each Vgl UPIi 4 . 12 0 
Ditto ° from 100 to 200 E ОРТО Z тан 17 6 


Class 4.—Meters for multiple circuits will be charged for according to the number of circuits. 
Class 5.—Meters which require to be tested on à cireuit absorbing considerable power will be charged 
for at special rates. 

A reduction of 10 per cent. from these prices to be allowed when 20, and of 25 per cent. when 50 
meters of the same make and capacity are sent in at the same time. Partial re-tests made on any 
meter after adjustment will be charged, according to amount of work involved, at one-fourth to one-half of 
the fee charged for single or disputed meters of the same capacity. 


Inspection in Situ. | 
For examining in position after fixing, and certifying, if found correct, any single meter which в. d. 
has already been tested for accuracy at the Council’s testing station, within a radius of 
three miles froin Cranbourne- street. Бана неона РР 2 6 
Ditto any distance from three to six miles 4 ue. ð 6 
For examining in position after fixing, where a number of meters in the saine district and within а 
reasonable distance of each other can be inspected on the same day, £1 for the services of the Inspector 
for the entire day, ог 15s. for half a day; a further charge of 6d. will be made for each certificate. 


Electric Pressure. 
For taking a record of pressure“ at any consumer's house within three miles of the testing s. d. 


station, such record extending over 24 hours ...... SE 10 
Ц such record extends over two or more consecutive periods of 24 hours, for each succeeding 
!!!!!! p ß e ñ 5 0 
Service Lines 
For testing a single pair of service ies k gate sa us 10 
In difficult cases (in addition to the fee of 105.), for every hour or part of an hour occupied after 
the first two hours Mer ð yd yd y 5 


For testing any installation for insulation resistance to E where the time occupied i 18 less than 
two hours .. ....... CC ; 
Ког еуегу һоиг ог part of an n hour after the tirat ‘two hours. а она ideis nies e 5 
Norz.— The above fees are to include omnibus fare for the inspector and assistant, but all other 
travelling expenses and cost of carriage of meters, «с. (if any), to be charged in addition. 


оо o o 


АП communications with reference to the above should be addressed to the Engineer, London 
County Council Testing Station, 42, Cranbourne-street, London, W.C. 


CITY OF LONDON ELECTRICITY METER-TESTING FEES. 


— o — 


A scale of fees for testing and for examining meters for certification has been adopted 
by the Corporation of the City of London as follows :— 


For testing single meters, any type, up to 6 kilowatts .............. see ee £0 10 0 
Ditto ditto above 6 kilowatts, but not over 12 kilowatts ......... 015 O0 
Ditto ditto above 12 kilowatts, but not over 50 kilowatta......... 100 
Ditto ditto above SO kilowatts ео оао .. 110 0 

For testing batches of not less than six meters of the same capacity and type, up to 
6 kilowatts, per meter EN КОНТ 5 0 
Ditto above 6 kilowatts, but not over 12 kilowatts, per meter ............ 0 7 6 
Ditto above 12 kilowatts, but not over JO kilowatts, per meter............ 010 0 
Ditto above 50 kilowatts, per metern ANERER enn 015 O0 
Variation of pressure at consumer's term nals |... нение линии duco. WS Le 0 
Test of apparatus and works of the undertakers upon а consumer's premises ...... ... 010 0 
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NATIONAL PHYSICAL LABORATORY. 


BUSHY HOUSE, TEDDINGTON, MIDDLESEX. 
TELEGRAMS : Рнүзїсз TEDDINGTON. 


The National Physical Laboratory has been es*ablished for standardising and 
verifying instruments, for testing materials and for the determination of physical 
constants. In the issues of this Нахрвоок for 1900—1903 we gave particulars 
of the steps taken to establish, and the progress made in the creation of, the 
National Physical Laboratory as а public institution. 

The Laboratory is controlled by а Board (called the General Board) appointed 
by the Royal Society, and contains two representatives nominated by the Institutions 
of Civil, Mechanical and Electrical Engineers, the Iron aud Steel Institute, the 
Institution of Naval Architects and the Society of Chemical Industry. 

The main work of the Laboratory is :— 

(a) The carrying out of such experimental investigations in Physics апа 
Engineering as in the opinion of the Executive Committee may be useful to the 
advancement of Trade and Industry, and 


(b) All such tests op machines, instruments and materials as its equipment 


will permit. 


Bushy House has been fitted as а Physical Laboratory, and an Engineering 
Laboratory with workshop, power-house, &c., has been erected. The equipment is, 
however, by no means complete at present, and the Committee trust that those who 


will profit by the work of the Laboratory will assist in its completion. 


of special apparatus will be welcomed. 


Donaticns 


Wherever possible a certificate is issued with any instrument which passes the 


prescribed test. 


This certificate bears the official stamp of the Laboratory, and is 


signed by the Director (Dr. R. T. Glazebrook). 
GENERAL BOARD OF CONTROL. 


x Sir Wm.Huggins, O.M., К.С.В., President R.S. 
x Right Hon. Lord Rayleigh, O.M., F.R.S. 
X Mr. А. B. Kempe, Treasurer R.S. 
X Prof. J. Larmor, Secretary R.S. 
Sir А. Geikie, Sec. Е.8. 
xSir F. J. S. Hopwood, K.C.B., C.M.G., Per- 
manent Secretary Board of Trade. 
Prof. W. G. Adama, F.R.S. 
* Sir John Wolte- Barry, K.C.B., F.R.S., Repre- 
sentative of Institution of Civil Engineers. 
Mr. С. Beilby, Representative of Iron and 
Steel Institute. 
Mr. С. V. Boys, F. R S. 
зе Prof. Hugh L. Callendar, F. R. S. 
* Sir Edward Carbutt, Bart., Representative of 
Institution of Mechauical Engineers. 
XMr. R. Forbes Carpenter, Representative of 
Society of Chemical Industry. 
ж Col. Crompton, В.Е. 
Mr, H. F. Donaldson 
X Dr. Е. Elgar, F.R.S., Representative of Insti- 
tution of Naval Architects. 
Prof. J. А. Ewing, F.R.S. 
Prof. J. A. Fleming. F.R.S. 
* Principal G. Carey Foster, F.R.S. 
Prof. A. Gray, F.R.S. 
Mr, В. К. Gray, Representative of Institution 
of Electrical Enyineers. 
Мг. R. A. Надће!д, Representative of the 
Iron and Steel Institute. 


Prof. W. M. Hicks, F.R.S. 
Capt. Н. B. Jack-on, R.N., F.R.S. 
Prof. J. Joly, F.R.S. 
Right Hon. Lord Kelvin, O. M., G. C. V. O., F.R.S. 
Mr. W. H. Maw, Representative of Institution 
of Mechanical Engineers. 
Dr. L. Moud, F.R.S. 
x Sir Andrew Noble, Bart, K.C.B., F.R.S. 
ж Prof. J. Perry, F.R.S. 
Sir W. Н. Preece, K.C.B., F.R.S., Representa- 
tive of Institution of Civil Engineers. 
Mr. Walter F. Reid, Representative of Society 
of Chemical Iudustry. 
x Sir Arthur W. Rücker, F.R.S. 
x Right Hon. Sir B. Samuelson, Bart., F.R.S., 
Representative of Iron aud Steel Institute, 
Prof. А. Schuster, F.R.S. 
x Dr. W. №. Shaw, F.R.S. 
x Mr. Alex. Siemens, Representative of Institu- 
tion of Electrical Engineers. 
Mr. C. E. Stromeyer. 
Mr. J. W. Swan, F.R S. 
Prof. J. J. Thomson, F.R.S. 
х Dr. T. E. Thorpe, C.B., F.R.S. 
Prof. W. C. Unwin, F.R.S. 
Admiral Sir W. J. L. Wharton, K.C.B., F.R.S. 
Mr. А. Е. Yarrow, Representative of Institue 
tion of Naval Architects. 


x Members of Executive Committee. 
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Sub-committees have been organised by the Executive Committee in connection. 
with the following branches of science and industry :— 


Mechanics and Engineering. Meteorology. 
Electricity. Terrestrial Magnetism. 
Optics. Thermometry. 
Chemistry. Legal Standards. 

Members have been appointed to serve on these sub-Committees, including 
Mr. E. D. Archibald. Mr. В. E. Froude. | Capt. Н. В. Sankey. 
Mr. С. Vernon Boys. Mr. E. Н. Griffiths. | Мг. James Swinburne, 
Prof. H. L. Callendar. Mr. J. Mansergh. Mr. C. J. Sy mons. 
Mr. Forbes Carpenter. Mr. T. Matthews, | Mr. H. A. Taylor. 

Mr. W. H. M. Christie, Mr. W. Н. Мам. Prof. S. P. Thompson. 
Mr. J. H. Dallmeyer. Dr. L. Mond. Sir J. I. Thornycroft. 
Prof. J. А. Ewing. Hon. C. A. Parsons, Mr. С. Н. Wordingham. 
Mr. 5. Z. de Ferranti. Prof. А. W. Reinold. Mr. A. F. Yarrow. 
Prof. J. А. Fleming. | 
STAFF OF LABORATORY. 
Directoeorõr . . 1 e R. T. Glazebrook, D. Sc., F. R. S. 
Observatory Department. 
Superintendent C. Chree, LL. D., F. R. S. 
Chief Assistant crisi eerte ee Mr. T. W. Baker. 
Mr. E. G. Constable, 
у M. Mr. J. Foster 
Senior Assistants ...................... Regu ee Mr. T. Gunter. 


Mr. W. J. Boxall. 
Mr. E. Boxall. 
| Мт. С. Badderly. 
Junior Assistant . 8 Mr. A. C. Cooper. 
| Мг, B. Francis. 
Mr. A. G. Williams. 
(With five other assistants.) 


Physics Department. 
J. A. Harker, D.Sc. 
| Мг. А. Campbell, В.А. 
Н. С. Н. Carpenter, M.A., Ph.D. 
| Мг. У. Hugo. 
Ahhh 8 4 Mr. F. J. Selby, МА. 
Mr. C. C. Paterson. 
Mr. В. Е. E. Keeling, B. A. 
| Мг. F. E. Smith, А.Е.С.8. 
У. А. Caspari, B.Sc., Ph.D. 
(With an instrument makerand carpenter). 


Student Assistant e Mr. L. F. Richardson, В.А. 

Computer........... HE . Mr. W. H. H. Brookes. 
Engineering Department. 

Superintendent 1 жазала ... Т. E. Stanton, D. Sc. 

C! ²˙ A рака арка века 5 Mr. C. Jakeman. 

Junior Aseistant.............. VVV . Mr. S. W. Melsom. 

Student Assistant ..... ———M—M ÀÀ Мг. У. С. Duffido, B.A., B.Sc. 


(With five mechanics and engineers.) 


Clerk and Accountant ............. T — Мг. Ө, Е. Dailey. 
(With а boy clerk). 


PARTICULARS OF TESTS UNDERTAKEN, FEES, Se, 


ELECTRICITY AND MAGNETISM. 

The legal standards * of resistance, current, and electromotive force are in the custody of the 
Board of Trade at Westminster, and the units in terms of which the certificates are given are 
the legal units of the Board of Trade, together with the necessary derived units based on these. 
Certificates of electrical quantities issued by the Laboratory will be given in terms of the 
Laboratory standards. 

Resistance. —Тће original standards of the British Association are in the custody of the 1 
Director, and a series of mercury standards are now being constructed. For the present the В.А. 
units form the ultimate standard of reference, and for work of the highest accuracy standard 


» For particulars of these standards, see page 95 of this DIRECTORY AND HANDBOOK. 
t 1 ohm = 1°0135s B. A. U. 
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resistance coils will be compared with these, ог with standard coils which are from time to time 
compared with these. Ordinary commercial resistance coils will be compared with a standard 
box, which is itself calibrated from time to time against standard coils. 

Electromotive Force.—The standard will be the Clark cell. In practice a Weston cell may 
be employed for convenience. Wherever possible for work of the highest accuracy, instrumenta 
for measuring E.M.F. will be calibrated against a Clark cell or series of Clark cells by the 
potentiometer, or in some equivalent method. The standard voltmeters of the Laboratory, 
whether moving coil or electrostatic instruments, will be calibrated in this way. Commercial 
voltmeters and other instruments for measurement of E.M.F. will be tested against Laboratory 
standards. 

Current. —For this a Clark cell and a standard resistance will, at present, form the standard. 
For work of highest accuracy, instruments for measurement of current will be calibrated against 
а Clark cell by the potentiometer, or in some equivalent way. In this manner the Laboratory 
standard amuieters, whether moving-coil iustruments or Kelvin balances, will be tested. Com- 
mercial instruments will ordinarily be tested against Laboratory standards. In all cases in 
which a considerable number of specimens of the same apparatus are sent for test at one time, 
а reduction will usually be made in fees charged, and special quotations will be given for testing 
а number of instruments of a definite class sent at regular intervals. 


MEASUREMENT OF RESISTANCE. 
(1.) а. Resistance Boxes— x 
Coils of 1 ohm and over. 
For an accuracy of 0:1 per cent. at the ordinary temperature of the Labora- 
tory, which will be noted in the certificate .. minimum fee 28. 6d. ; per coil Os. 4d. 
For ап accuracyt of 0'035 per cent. in cases where this is possible and under 
the above conditions as to temperature .. minimum fee 58, Od. ; per coil Os. 84. 
For the highest accuracy attainable with the instrument. mimimum 
fee 108. ; per coil 1s. 64. 
Coils below 1 ohm. 


For an accuracy of 0-1 per cent .. minimum fee 5s. Od. ; per coil 2s. Od. 
For a higher accuracy jx es e Minimum fee 78. 6d.; рег coil 2s. 64. 
(1.) b. Resistance Coils— 
Coils above 1 ойт. 
Ordinary resistance coils from 1 ohm to 10,000 ohms. to an arcuracy of 
'1 per cent. CORN S iss Е - г; Se Ges .. 2s. 64. 
Ordinary resistance coils from 1 ohm to 10,000 ohms. to an accuracy of 
0'01 per cent. M bed m" us er .. 5s. Od. 


Сома below 1 ohm. Е Я 
То 1 рег cent, То 0-1 per cent. о 0:01 per cent. 
. Od. ... 6-. Od. 78. Od 


Below 1 ohm to 0:01 ohm ... 825 ... 1з 
‚ 0:01 ohm to 0`001 ohm ... 18. 6d. .. 68. Od. 8з. ба. 
„ 0:001 ohm to 0:0001 ohm ... .. 28. Od. 78. 6d. ... 103. Od. 


These, when below 1 ohm and not less than 0°01 ohm, will usually be tested when dissipating 
0-5 watt; lower resistances when dissipating 1 watt. 

Resistances tested when carrying a specified current—fee on aplication. 

Resistances tested at two or more temperatures—50 per cent. on the above fees for each 
additional point. 

Standard resistance coils compared with the fundamental standards of the British Association 
а: one temperature to the highest. accuracy cbtainable. The resistance of such coils in ohms 
must be approximately equal to some power of 10—e.7., 0°01, 0-1, 1, 10, 100, Ee, 


For unit coils "e Séi № е . san 7 10s. Od. 
For coils other than units, from d TN "€ i E ... 153. Od. 
For temperature curves, from ... Ки saa Ge ... 20s. Od. 


For the exact comparison of coils of other values, fee on application. 

А resistance having а nominal value will not ordinarily receive a certificate, unless it be within 
about 0:1 per cent. of its nominal value at 15°C., but a statement of its value will be supplied. | / 

The full fee will be charged for a test on any resistance which fails to receive a certificate, but 
if the same resistance is again sent for test, a reduction of 25 per cent. will be made in the fee for 
the second or further test. | 


Ohmmeters— 
For a test on actual wire resistances up to at least 1 megohm К... .. "s. Od. 
А , Я А To highest 
For calibrating & bridge wire :— To 0:1 per cent. B rdc) мынабу 
Рет point tested ... or oe bd ni bes 18. 25s 2s. Od. 
Minimum fee Sek ag n. "m e S 5з. Od. ... 10s. Od. 


—— — — .- mal EE — — — ———— — — — — 


These fees apply to resistance boxes of ordinary pattern. For boxes for special purposes, e.g.. platinum 
thermometry, a special schedule of fees applies. VE 
This is intended to admit of a temperature uncertainty of 19C. in a platinoid or German silver coil. 

For coils with а low temperature coefficient a proportionately higher accuracy will be attained for the same fee, 
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(U.) Resistance of Copper or otner good Conductors— (4) Linear resistance 
of wire ог cable, expressed in ohms per unit length at some definite 
temperature ... ës Р Ke T gen Se = же 
(b; Resistivity, or, if desired, percentage conductivity. This will be 
given to 0-1 per cent. when the specimens are of suitable form... from 15s. 04. 

Similar testa will be made on other conducting materials—e.g., aluminium, iron, phosphor 

bronze. The fees will be the same so long as the specimens are sent in suitable form. 


(ii) Special Resistance Materials.—These, if in suitable form, will be examined for resistivity 
and temperature coetlicient. For the latter a considerable range of temperature is available. 
Tests of current-carrying capacity, and of power of enduring high temperatures, can also be made— 

For measurement of resistivity at one temperature ... "T «s . 15s. Od. 
For a temperature coetlicient over a normal rauge | ... ye m" ... 20s. Od. 

For a temperature coetticicnt over an extreme range of temperature, or for examination of 

current-carrying capacity, or of etfect of high temperatures, the fee depends on information required. 


Whenever it is possible, the samples should be in the form of uniform cylindrical wires or 
rods at least 130cm. (50in.) long, the diameter being not more than 10mm. (gin.), or, if 
possible, 5mm. ‘Tests can be made on shorter lengths or other shapes (e.g., sheets), but to obtain 
i most accurate results, the above form is desirable ; for other forms, an extra fee may be 
charged. 


(iv.) Insulating Materials, Cables, &c.— Tests will be made of insulation resistance and other 
electrical properties of cables, insulating materials, telegraph, lighting, or traction insulators: 
fittings, indiarubber gloves, Ae, In case of insulated cables, lengths of at least 100yds. should 
be sent. Insulating material should, where possible, be iu the form of thin sheet, at least 6in. 
square. Arrangements will shortly be made for subjecting insulators to a high temperature and 
for testing under very high voltages. 

Cables—For testing insulation resistance of a cablo at а definite 
temperature ae bo m аа id des . . 10& Od. 
For testing linear insulation -megohms to the mile se . . 15s Od. 
For testing insulators, fee depends on information required. 


(v.) Carbons Are carbous will be tested for linear resistance (resistivity ifdesired), rate of burning 
at normal current, aud ash. Carbons for electrolysis will be tested for resistivity and also for rate 
of disintegration, the latter test being made with current density and electrolyte specified by sender. 


os. Od. 


Ате lamp carbons—Linear resistance ... 2s vi dis per pair 5. . 
Resistivity at ordinary temperature E ve P5 . . 10s. Od. 
Rate ot burning ЖЕ ids ET 85 m . 15s. Od. 
Electrolytic carbons—Resistivity — ... 925 TA ...  persample 103. Od. 
Disintegration Se pos = ei es . . from 20r. Od. 


Instruments for Measurement of Current and Electromotive Force. — For ordinary direct 
reading instruments observed at four or five points. 
А тте та. —Contiuuous-current instruments up to 250 amperes ... .. Bs. Od. 
Voltucters.—Continuous-current instruments up to 250 volts ... .. 9s. Od. 
Arrangements are being made for testing instruments having a higher range than above, and 
of alternating current instruments. ; 
Watticters,—Continuous current of range below GSK WW. ... 108. Od. 
Maximum demand indicators. ... vee ES $us ... from 203. Od. 


Scales for above instruments can be marked at five points for similar fees. For testing or 
marking at more than five points an extra charge will be made.. 
Supply Mcters.—W hen these are of a type which can be tested by short runs of, say, five 


minutes each, observations are usually made at full load and at 1, 1° 4 and ть load; the starting 
currentis also observed. If longer runs are needed the fee will be increased. 


Ampere-hour instruments.—Up to 100 amperes T Se . ee . 10s. Od. 
Up to 250 amperes ... dés sis ies = ats . 15s Od. 
Watt-hour instruments. —Up to 100 amperes and 200 volts ide ... 155. Od. 
Up to 250 amperes and 200 volts... А e ... 20s. Od. 


Special experiments can also be made on supply meters, such as determination of temperature 
coefficients, power losses, ete. Fees on application. 
Frequency Tulers, —Tested at from 30 cycles to 300 cycles per second ... 5s. Od. 
Primary Batteries.— These will be tested for E.M.F., internal resistance, polarization and 
recovery on short runs, and for life capacity in ampere-hours or watt-hours. 


E.M.F. and internal resistance ... n Se VE Sex Sen .. s. Od. 
Polarization and recovery ges 248 ade ge ... ДЕР ... 10s. Od. 
Life test, 30 days «s $us ‘es Sg rg ep e ... 403. 04, 


Accumulators.—Test for specific capacity (watt-hours per kilog.), discharge 
rate being specified by sender, aud discharge beiug considered complete 
at 1:8 volts on open circuit: with curve... у 50s. Od. 


Tests of efficiency and endurance will be made, and fees will depend on exact nature of 
information required. 
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Standard Cells (Clark, Же and other 2: GRAP): —E.M.F. at some standard 
temperature... $ со s da? .. 2s. 6d. 
Temperature coefficient. ec TA ii ges ... 108. 04. 


| Condensers.—'The Laboratory has үрө of the Fafe air condensers belonging to the 
British Association, of capacity about 0 02 microfarad each. Condensers sent for standardization 
&re ordinarily compared against one of these, or against standard mica condensers, which are 
periodically compared with these. If required, the capacity of а condenser will also be measured 
&bsolutely for either а rapid or а slow rate of charge, and tests for leakage, absorption or 
temperature variation will be made. 


Ordinary capacity test . bu ou 7 we 7s. 64. 
Standard determination at two rates of charge ; we . . 15s. Od. 
For each additional point tested on а sub-divided condenser... .. . 9s Od. 
Temperature coefficient "T ins hs iss "m 85 .. 108. Od. 
Leakage and absorption tests бе: ás es К ... from 5s. Od. 


Inductance.— Standards of self and mutual inductance will be set up, their coefficients 
being determined either absolutelv by measurement and calculation, or by comparison with the 
condensers. Standards of inductance sent for comparison will be tested against these, or in a 
similar manner against standards of capacity. Fees depend on magnitude of inductance to be 
measured, and degree of accuracy required, and will range from 103. 


Magnetic Properties of Iron and Steel. —The ordiuary method of testing specimens of iron and 
steel for permeability and hysteresis will be, when specimens permit of it, the ballistic method. 
For specimens so tested (a) the permeability curve is drawn up to a maximum # = 50, and 
(5) a complete cycle is obtained for any desired maximum of В, the usual maxima being 2, 500 
and 16,000. From this curve the hysteresis loss will be determined and the hysteresis constant 7 
calculated; 7 is given by the equation A = у 515. For tests (a) and (b) the material should be 
sent either in the form of a turned ring, or of a number, not less than 20, of centre-hole stampings. 
The ring shouid be of rectangular section and should have approximately following dimensions :— 
Inner dia. 12cm. (4311.), outer dia, 13cm. (51in.), and depth 2em. i27in.). Centre-hole stampings 
from sheet should be of following dimensions :—Inner dia. 12cm. (4%j ), outer dia. 17cm. 
(6fin.). If the centre hole stampings of sheet cannot be sent, strips of about 2cm. (+3in.) broad 
and at least 80cm. (5211. ) long should be supplied. Of these about 10 are required. The centre-hole 
stampings can be cut at the Laboratory from sheet at an extra cost of 5s. Tests can also be made 
of magnetic ageing of iron by continued exposure to a suitable temperature, These will usually 
occupy about a month. The centre-hole stampings used for the hysteresis tests are suitable. 
The fees will be :— 


Permeability curve Pn 855 sith i Ge M ^+ .. £1 10s, 
Hysteresis curve ... Bai Sos К vie an "T TE .. £1 103. 
Both curves combined са iba € ... £2 108. 
Ageing test in addition to the hysteresis curve T А ... £3 Os. 


The permeability can also be tested by Ewing's permeability meter. In this 

case the material should be supplied in the form of a rod 20cm. (8in.) long, 

and 10-5mm. (32 in.) in diameter. As it is necessary in this instrument 

that the diameter of the test-piece should be exact, the final eut will be 

in the Laboratory ; the diameter must on no account be less than that 

given. Fee: with curve deg See ... £l 102. 
Arrangements are under consideration for testing the loss бош 195 Seis and eddy currents 

by some method involving rapid periodic changes in the current used. 


Permanent Magnets.—Deterinination of magnetic moment of a bar . Da, Od. 
For investigation of the ellects of temperature, ageing, temper of steel, &c., 
fee depends on information wanted. The bismuth spirals used for the 
measurement of a magnetic field will also be tested. Fee... sia ... 5. O!. 


Direct Current Motors of Moderate Capacity. Tests for efficiency under 

various loads to be specified by sender. Fee depends on size of inotor and 

number of loads . is ... from 20s. 04. 
Tests of heating of various parts after running at specified loads for specified 

periods. Fee depends on the number of observations required ... from 203. Od. 


Arc Lamps.—Tesis on steadiness of running, heating of coils, power lost 
in coils, suitable carbons being provided. Fee depends on the observa- 
tions required... i e Sex io ТЯ ini .. from 30s. Od. 


PHOTOMETRY. 


The Laboratory is prepared to undertake photometric work of all kinds. The results of 
vhe tests will be given in terms of the English standard candle. A 10 c.p. Harcourt pentane 
lamp forms the standard. This has been verified by the gas referees, and every etfort will he made 
to maintain the standard in accordance with that of the referees. Investigations are now in 

rogress as to the effect of variations of pressure, moisture, carbon dioxide, &c., on this lamp, and 
its relations to other standards. 
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H ae following is a statement of the Standard Teste on lamps at present undertaken, with 

e fees. 

Incandescence lamps up to 500 volts, mean horizontal candle-power*, or if 
preferred candle-power in one definite direction, and wats taken per 


candle : 
Single lamps ... ës p m iss ës M i .. 6s Od. 
Two or more lamps of the same voltage up to five de ... each 4s. Od. 
Above five ee т Los on ius ds geg ‚ 3s. 64. 
Measurement of voltage corresponding to a given candle- power .. 58. Od. 
Variation of candle-power with voltage: 
For two voltages 28 ЭЕ En TY is T ... 78. 64. 
For each additional voltage... bes ЖЕ - sec те .. 28. 6d. 
Curve of distribution of candle-power in a horizontal or in a vertical plane... 15s. Od. 
Life tests at any desired voltage. Charge for current per unit .. Os. 64. 
Candle-power measurement, at stated intervals, per time. А . ds. 6d. 


Special attention is given to lamps intended for standard photometric work. 
If desired, these can be run for 50 hours, and standardised at a given 
voltage, a curve of the variation of candle-power, with direction, being 
given id i T SE 5 us dee n .. £1 108. Od. 
Special terme, at a greatly reduced rate, will be arranged for dealing with large consignments 
of lamps for commercial purposes. 
ARC LAMPS. 
Arrangements are in progress for tests on atc lamps. Lamps will be tested with either direct 
or alternating current. 


Candle.power ір a given direction and efficiency  ... -— ën .. £1 Os 
Curve of distribution of candle-power in a vertical plane ... уз .. £2 Os. 
Mean spherical candle-power ... А £2 Os. 


Carbons must accompany all lamps sent for test. 


* Lamps are ordinarily run for one hour at normal! voltage before being tested. 


BOOKS FOR ELECTRICAL ENGINEERS. 


A HANDBOOK FOR THE ELECTRICAL LABORATORY AND TEST- 
глос ву Dr. J. A. Fleming, M.A., F.R.S. Vol. I., 128. 6d. nett, post free 158. 


ELECTRICAL LABORATORY NOTES AND FORMS. Arranged and 
prepared by Dr. J. A. Fleming, M.A., F.R.S. 

Each Form is supplied either singly at 4d. nett, or at 58. 6d. per dozen nett (assorted or other- 
wise as required); in sets of any three аб ls. nett; or the set of (about) twenty Elementary (or 
Advanced) Exercises can be obtained, price 58. 6d. nett, The complete set of Elementary and 
Advanced Exercises are price 108. 6d. nett, or in а handy Portfolio, 128, nett, or bound in strong 
cloth case, price 12s. 6d. nett. Spare Tabulated Sheets for Observations, price ld. each nett. 
Strong Portfolios, price 18. 6d. each. 

А cheaper edition of “ Electrical Laboratory Notes and Forms” has been prepared for the use 
of students and teachers at the Polytechnic and other science classes throughout the country and is 
supplied at half price of above set. Bound in strong case, 78. 6d. 


THE LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. 
Ву Е. Charles Raphael. New Edition. 7s, 6d. nett. 


THE POTENTIOMETER AND ITS ADJUNCTS. By W. Clark Fisher. 
. post free. 


ELECTRICAL MEASUREMENTS. By Prof. H. S. Carhart and G. W, 


Patterson, junr. 88. 6d. 


PHYSICAL UNITS. By Magnus Maclean, M.A., D. Sc., F.R.S.E. 28. 6d. 
PHYSICAL ARITHMETIC. By Alexander Macfarlane. 7s. 6d. 


INTRODUCTION TO PHYSICAL MEASUREMENTS. Ly Dr.F. Kohlrausch. 
Translated by T. Н. Waller and Н. R. Procter. Third English Edition. 168. 


“THE ELECTRICIAN" PRINTING & PUBLISHING СО. LTD., 
1, 2 & 3, SALISBURY COURT, FLEET STREET, LONDON, Е.С. 
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PROVISIONAL ORDERS AND LICENCES GRANTED BY THE BOARD 
OF TRADE, 1888 TO 1903. 


— — 


Table showing the number of Orders and Licences gianted by the Board of 
Trade prior to the Session of 1903, and the number of those Orders which have 
been Revoked or Repealed (the 1903 orders granted are set out on the next 


page) — 


Eo — 


ORDERS. LICENCES. 


va. | | | 

Appli ed Мае а Deen " Appli Mado by к 

ог. e or. 
of Trade. | Parliament. Repealed. of Trade. or Expired. 

1883 ......... 106 69 69 62 10 *1 1 
1884 ......... 4 4 4 4 Bag ge ТЕ 
1885 ......... 1 rg МА 2 2 2 
1886 ........ 2 1 1 з 1 1 1 
1887 ......... TEN MENS 1 1 
1888 ......... 1 +1 T Sc 5 $ 5 
1889 ......... 17 $13 12 2 7 14 4 
189 . 161 75 74 20 5 ‚ 4 4 
1891 ......... 70 59 59 16 Ss ge 
1892 ......... 25 25 5 3 **2 2 
1893 ......... 18 15 15 1 3 3 8 
1894 ......... 26 24 -24 6 4 3 3 
1895 ......... 29 23 1128 xd Ба: "T iss 
1896 ......... 38 31 31 4 4 3 3 
1897 ......... ! 65 50 50 2 1 1 1 
1898 ......... | 84 1167 65 3 Gg Ба ge 
1899 ......... 109 90 89 4 2 2 1 
1900 ......... 108 || |99 98. 5 m т ... 
1901 ......... 108 || [97 з | 
1902 ......... 07 64 1 | 1 YA 
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• Granted in 1884. 

+ This Order was not confirmed by Parliament in consequence of the late period of the Session 
at which the Bill to confirm it was introduced. 

+ Two of these Licences were granted in 1889. 

5 One Order was struck out of the Confirmation Bill at the request of the promoters. 

|| Three of these Licences were granted in 1890. 

ЧТ One Order was struck out of the Confirmation Bill at the request of the promoters. 

** One of these Licences was granted in1893. Опе expired, and was renewed for a period of 
one year from September 16, 1839, 

tt One Order did not come into force. 

tt One Order was rejected by the House of Commons, and another was not confirmed in 
consequence of the late period of the Session at, which the Bill to confirm it reached the House of 


Lords. 
One Order was rejected by the House of Commons. 
|| One Order was struck out of the Confirmation Bill at the request of the promoters. 
zer Two Orders did not come into force. 


414 The progress made with the works authorised under the Provisional Orders 
and Licences is graphically shown in the huge Sheet Table of Electricity Supply 
Statistics which will be found in the pocket at the end of this Павестовт and 


HANDBOOK. 
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Batches of Meters. 
For testing meters, delivered at and removed from the testing station free of cost to the Council, 
any work necessary for adjusting inaccurate or defective meters being charged for extra 
Class 1.—Meters without shunt coils, and not requiring to be fixed for testing, up to 50 s. d. 


amperes capacity, if sent in in batches of not fewer than 10 of the same size and make, each... 6 6 
Ditto from 50 to 100 amperes capacity, eachdtIß UP UU UUUU . S. 9 0 
Ditto from 100 to 200 А NO 8 Vias en 12 O 

Class 2.— Meters with shunt coils or requiring to be fixed for P eue up to 50 amperes 
capacity, if sent in in batches of not less than 10 of the заше size and make, each ....... —— 0 
Ditto from 50 to 100 amperes capacity, each ⁊::22ãy E —— ски LO © 
Ditto from 100 to 200 Att c6 лана quedo a КК ee 15 0 

Class 3.— Meters requiring fixing and synchronising, or adjusting. after fixing, up to 50 amperes 
capacity, if sent in in batches of not less than 10 of the «ame size and make, each .. ............ Q 
Ditto from 50 to 100 amperes capacity, each EN 12 0 
Ditto ° from 100 to 200 7; 8 17 6 


Class 4.— Meters for multiple circuits will be charged for according to the number of circuits. 
Class 5.—Meters which require to be tested on a circuit absorbing considerable power will be charged 
for at special rates. 

A reduction of 10 per cent. from these prices to be allowed when 20, and of 25 per cent. when 50 
meters of the same make and capacity are sent in at the same time. Partial re-tests made on any 
meter after adjustment will be charged, according to amount of work involved, at one-fourth to one-half of 
the fee charged for single or disputed meters of the same capacity. 


Inspection in Situ. 
For examining in position after fixing, and certifying, И found correct, any single meter which s. а. 
has already been tested for accuracy at the Council's testing station, within a radius of 
three miles from Cranbourne-street п.п... . E о . 2 6 
Ditto any distance from three KE EE 5 6 
For examining in position after fixing, where a number of meters in the same district and within a 
reasonable distance of each other can be inspected on the same day, £1 for the вегтісев of the Inspector 
for the entire day, or 158. for half a day ; а further charge of 6d. will be made for each certificate. 


Electric Pressure. 
For taking a record of “pressure” at any consumer's house within three miles of the testing s. d. 


station, such record extending over 24 hours --- ͥͤ U—U7UA e . . 10 
If such record extends over two or more consecutive periods of 24 hours, for each succeeding 

77% TCC... tal ⁵ PD 5 O 

Service Lines. 

For testing d ingle pair of service ineasaseaess⏑ee . 10 0 
In difficult cases (in addition to the fee of 10s.), for every hour or part of an hour occupied after 

thefirst two HOUTA MN 50 
For testing any installation for insulation resistance to ear v where the time occupied i 18 less than 

two hours ——— —  —— M— ДОО 
For every hour or part of an n hour after the first ‘two hours. uiv Beis wed oa ава aad ор ОЛ Т du) 50 


Nore.—The above fees are to include omnibus fare for the inspector and assistant, but all other 
travelling expeuses and cost of carriage of meters, &c. (if any), to be charged in addition. 


All communications with reference to the above should be addressed to the Engineer, London 
County Council Testing Station, 42, Cranbourne-street, London, W.C. 


CITY OF LONDON ELECTRICITY METER-TESTING FEES. 


— — 


A scale of fees for testing and for examining meters for certification has been adopted 
by the Corporation of the City of London as follows :— 


For testing single meters, any type, up to 6 kilowatts .............. eee He £0 10 0 
Ditto ditto above 6 kilowatts, but not over 12 kilowatts ......... 015 0 
Ditto ditto above 12 kilowatts, but not over 50 kilowatta......... 100 
Ditto ditto above 30 kilowatts . . 110 0 

For testing batches of not less than six meters of the same capacity and type, up to 
6 kilowatts; рег erre‚e 5 0 
Ditto above 6 kilowatts, but not over 12 kilowatte, per meter 07 6 
Ditto above 12 kilowatts, but not over 30 kilowatts, per meter............ 010 0 
Ditto above 30 kilowatts, per metern eme 015 0 
Variation of pressure at consumer's terminals oo... ини eet Shes 110 0 
Test of apparatus and works of the undertakers upon a consumer's premises e. 0100 
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NATIONAL PHYSICAL LABORATORY. 


BUSHY HOUSE, TEDDINGTON, MIDDLESEX. 
TELEGRAMS : Рнүзїсз TEDDINGTON. 


The National Physical Laboratory has been es:ablished for standardising and 
verifying instruments, for testing materials and for the determination of physical 
constants. In the issues of this HaNpBook for 1900—1903 we gave particulars 
of the steps taken to establish, and the progress made in the creation of, the 
National Physical Laboratory as & public institution. 

The Laboratory is controlled by a Board (called the General Board) appointed 
by the Royal Society, and contains two representatives nominated by the Institutions 
of Civil, Mechanical and Electrical Engineers, the Iron aud Steel Institute, the 
Institution of Naval Architects and the Society of Chemical Industry. 

The main work of the Laboratory is :— 

(а) The carrying out of such experimental investigations in Physics and 
Engineering as in the opinion of the Executive Committee may be useful to the 
advancement of Trade and Industry, and 

(b) All such tests on machines, instruments and materials as its equipment 
will permit. 

Bushy House has been fitted as а Physical Laboratory, and an Engineering 
Laboratory with workshop, power-house, &c., has been erected. The equipment is, 
however, by no means complete at present, and the Committee trust that those who 
will profit by the work of the Laboratory will assist in its completion. Donaticns 
of special apparatus will be welcomed. 

Wherever possible a certificate is issued with any instrument which passes the 
prescribed test. This certificate bears the official stamp of the Laboratory, and is 
signed by the Director (Dr. R. T. Glazebrook). 


GENERAL BOARD OF CONTROL. 


x Sir Wm. Huggins, O.M., K.C.B., President R.S. 
x Right Hon. Lord Rayleigh, O.M., F.R.S. 
3x Mr. А. B. Кере, Treasurer R.S. 
зе Prof. J. Larmor, Secretary R.S. 
Sir А. Geikie, Sec. R.S. 
& Sir Е. J. S. Hopwood, K C. B., C.M.G., Per- 
manent Secretary Board of Trade. 
Prof. W. G. Adams, F. R. S. 
* Sir John Wolfe- Barry, K C. B., F. R. S., Repre- 
sentative of Institution of Civil Engineers. 
Mr. С. Beilby, Representative of Iron and 
Steel Institute. 
Mr. C. V. Boys, F.R S. 
зе Prof. Hugh L. Callendar, F.R.S. 
& Sir Edward Carbutt, Bart., Representative of 
Institution of Mechanical Engineers. 
х Мг. В. Forbes Carpenter, Representative of 
Society of Chemical Industry. 
* Col. Crompton, В.Е. 
Mr. H. F. Donaldson 
* Dr. F. Elgar, F.R.S., Representative of Insti- 
tution of Naval Architects, 
Prof, J. A. Ewing, F.R.S. 
Prof. J. A. Fleming, F.R.S. 
* Principal G. Carey Foster, F.R.S. 
Prof. A. Gray, F.R.S. 
Мг. В. К. Gray, Representative of Institution 
of Electrical Engineers. 
Мг. R. A. Hadfield, Representative of the 
Iron and Steel Institute. 


Prof. W. M. Hicks, F.R.S. 
Capt. Н. В. Jack-ou, R.N., F.R.S. 
Prof. J. Joly, F.R.S. 
Right Hon. Lord Kelvin, O. M., G. C. V. O., F.R.S. 
Mr. W. H. Maw, Representative of Institution 
of Mechanical Engineers. 
Dr. L. Mond, F.R.S. 
x Sir Andrew Noble, Bart, K.C.B., F.R.S. 
x Prof, J. Perry, F.R.S. 
Sir W. H. Preece, K.C.B., F.R.S., Representa- 
tive of Institution of Civil Engineers. 
Mr. Walter К. Reid. Representative of Society 
of Chemical Industry. 
x Sir Arthur W. Riicker, F.R.S. 
x Right Hon. Sir B. Samuelson, Bart., F.R.S., 
Representative of [ron and Steel Institute, 
Prof. A. Schuster, F.R.S. 
x Dr. W. N. Shaw, F.R.S. 
x Mr. Alex. Siemens, Representative of Institu- 
tion of Electrical Engineers. 
Mr. C. E. Stromeyer. 
Mr. J. W. Swan, F.R S. 
Prof. J. J. Thomson, F.R.S. 
* Dr. T. E. Thorpe, C.B., F.R.S. 
Prof. У. C. Unwin, F.R.S. 
Admiral Sir W. J. L. Wharton, K.C.B., F.R.S. 
Mr. A. Е. Yarrow, Representative of Institue 
tion of Naval Architects. 


x Members of Executive Committee. 
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PARLIAMENTARY RECORD FOR 1903. 


We give below our usual list of the various Acts of Parliament affecting 
electric lighting and power distribution, traction, &с., which were passed in the 


T908 session :— 
Public Acts. 


Expiring Laws Continuance Act. 
Motor Cars Act. 

Patent Office Extension Act. 
Railways (Electrical Power) Act. 


Provisional Order Confirmatory Acts. 
Electric Lighting. 

Electric Lighting Provisional Order (No. 1) Act (Mitchelstown). 

Electric Lighting Provisional Orders (No. 2) Act (Brixham, Brumby and Frodingham, 
Dawlish, Horbury, Hucknall-under-Huthwaite, Newton-in-Makerficld, Orrell, Scunthorpe, 
Sidmouth and Yeovil). 

Electric Lighting Provisional Orders (No. 3) Act (Auckland (Rural), Carisbrooke and North- 
wood, Drayton-in-Hales, Illogan, Ingleton, Port Dinorwic, Sevenoaks, South Shields (Rural), 
Stafford (Rural) and Wilmslow). 

Electric Lighting Provisional Orders (No. 4) Act (Borrowstouness, Cambuslang, Irvine, 
Kilmalcolm and Kirkintilloch). 

Electric Lighting Provisional Orders (No. 5) Act (Abersychan, Calverley, Falmouth, Horsforth, 
Launceston, Mesteg, Walton-upon-Thames, Warmley, Whickham and Wigan (Rural) ). 

Electric Lighting Provisional Orders (No. 6) Act (Bexley (Extension), Bridgwater and District, 
Bromley (Rural), Hendon (Amendment), Huddersfield (Extension), Leatherhead and District 
(Extension), Prestwich (Amendment), Stroud, and Whitchurch and Pangbourne). 

Electric Lighting Provisional Orders (No. 7) Act (Cambridge and District, Isle of Sheppey 
and District, Sandwich, Deal, Walmer and District, Sittingbourne and Milton, Strood and 
Dartford (Rural Districts), Tadcaster and District (Extension), Uxbridge and District (Extension) 
and Wimbledon (Extension). 

Tramways. 

Tramways Orders Confirmation (No. 1) Act (Burton-upon-Trent, Bury, Cardiff (Extension), 
Huddersfield, Leeds, Newcastle-upon-Tyne and Portobello and Musselburgh). 

Tramways Orders Confirmation (No. 2) Act (Barrow-in-Furness, Horsforth Urban District 
Council, Keighley Corporation and Ramsbottom Urban District Council). 


Confirmatory Acts under the Private Legislation Procedure (Scotland) Act, 1899. 
Aberdeen Corporation (Tramways) Order Confirmation. 
Airdrie and Coatbridge Tramways Order Confirmation. 
Glasgow Corporation Tramways Order Confirmation. 
Lanarkshire Electricity and Refuse Destruction Order Confirmation. 
Lanarkshire Tramways Order Confirmation. 
Perth Corporation (Tramways) Order Confirmation. 


Private Bill Legislation. 
(In many cases only опе or two clauses in a general Power Act deal with electrical matters.) 


Baker Street and Waterloo Railway (Extension 
of Time). 

Baker Street and Waterloo Railway (Transfer). 

Beckenham Urban District Council. 

Birmingham Corporation. 

Birmingham District Tramways. 

Blackheath and Greenwich District Electric 
Light. 

Bournemouth Corporation Tramways. 

Bradford Corporation. 

Brighton Corporation. 

Carmarthenshire Electric Power. 

Charing Cross, Euston and Hampstead Railway. 

Chatham and District Light Railways. 

City and South London Railway. 

Cleveland and Durham County Electric Power. 

Coventry Electric Tramways. 

Croydon and District Electric Tramways. 


Dewsbury, Batley and Birstal Tramways. 

Dover Corporation. 

Dudley, Stourbridge and District Tramways. 

Erith Tramways and Improvement. 

Exeter Corporation. 

Fifeshire Electric Power Co. 

Gosport and Fareham Tramways. 

Great Eastern Railway. 

Great Northern and City Railway. 

Great Northern, Piccadilly and Brompton Rail- 
way (Various Powers). 

Harrow-road and Paddington Tramways. 

Hastings Tramways (Extensions), 

Hove, Worthing and District Tramways. 

India Rubber, Gutta Percha and Telegraph 
Works Co. 

Leigh Corporation. 

London, Brighton and South Coast Railway. 
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London County Council (Tramways and Im- | Shropshire and Worcestershire Electric Power. 


provements). Somerset and District Electric Power. 
London, Tilbury and Southend Railway. South-Eastern and London, Chatham and Dover 
London United Tramways. Railways. 
Manchester Southern Tramways. South Lancashire Tramways. 
Metropolitan District Railway (Various Powers). | South Shields Corporation. 
Mid-Yorkshire Tramways. South Staffordshire Tramways. 
Nantwich Urban District Council. Stoke Newington Borough Council. 
Newcastle-on-Tyne Electric Supply. Strabane, Raphoe and Convoy Railway. 
North Metropolitan Electric Power Supply. Stroud and District Tramways. 
North-Western Electricity and Power Gas. Sutton Coldtield Corporation. 
Nottinghamshire and Derbyshire Tramways. Taff Vale Railway. 
Pontypridd Urban District Council. Tynemouth and District Tramways. 
Poole and District Electric Traction. Walker and Wallsend Union Gas. 


Watford and Edgware Railway. 


Pres con, Chorley and Horwich Tramways. 
West Cumberland Electric Tramways. 


Rochester Corporation Tramways and Improve- 


ments. Wigan Corporation Tramways. 
Romford and District Tramways. Willesden Urban District Council. 
Salford Corporation. Wood Green Urban District Council. 
Scottish Central Electric Power. Woolwich Borough Council. 
Seaforth and Sefton Junction Railway. | Worthing Corporation Tramways. 
Sheffield Corporation. | 


Of the public acts, that of most importance to electrical engineers is the Railway 
(Electrical Power) Act, which will facilitate the introduction of electric traction on steam 
railways, as the railway companies can now apply to the Board of Trade for provisional 
orders, instead of adopting the more expensive procedure by private bill, to enable them 
to employ electricity as the motive power on their lines. 

The Expiring Laws Continuance Act continues the Light Railways Act, 1896, for 
another year, as time did not permit of the passing of the bill introduced to continue and 
amend the 1896 Act. Parliament may find time in the next session to deal with this 
important subject as well as with the Supply of Electricity and the London Electric 
Lighting and Electricity Supply Bills, which were also withdrawn for a similar reason. 
At present, municipal electricity undertakers complain that they are put to the expense of 
promoting bills for powers which are necessary for carryiny on their undertakings to the 
best advantage—e.g, the granting of discounts, making a special charge for “staud-by ’ 
supply, «ес. The Electricity Supply Bill affected to confer these and other powers upon 
electricity undertakers. 

The Motor Cars Act regulates the speed of motor cars, &c., and the Patent Office 
Extension Act provides for increased accommodation at the Patent Office. 

In regard to private legislation the most important features were :—The number of 
railway companies which sought and obtained powers to employ electric traction—the 
London, Brighton and South Coast, the South Eastern and Chatham, the Great Eastern, 
the London, Tilbury and Southend and the Taff Vale Railway Companies all being in this 
category. 

92 to the appointment of the Royal Commission on London Traffic most of the 
tube railway schemes were abandoned, only the extension of the City and South London 
Railway from the Angel to Euston having been authorised. The only other scheme which 
was allowed to proceed (the City and North-East Suburban Railway) was rejected in 
committee on financial grounds. 

In regard to the Electric Power Acta, it is to be noted that for the first time towns of 
considerable size and owning municipal electricity works were included in the area of supply 
of two of the companies—e.g., Bath and Bristol in the Somerset aud District Electric Power 
Co.'s Bill and Birkenhead in the North-Western Electricity and Power Gas Оов Bill. 
The Cleveland and Durham, the Fife, and the Carnarvon Power Companies all obtained 
powers to pay interest out of capital during construction period. Saeffield Corporation 
was empowered to postpone the payment of sinking fund during the construction period 
in regard to the Neepsend power station. 

In many of the bills promoted by Corporations, the clauses for powers to undertake 
wiring and fitting and to let motors, &:., on hire, were either struck out or modified on 
the opposition of the Electrical Contractors’ Associations.. On this question there seems a 
tendency to comprorniee by permitting the Corporation to obtain authority to let motors 
and fittings on hire, the wiring work being done by local contracting firms. Bristol 
Corporation is one of the latest local authorities to adopt this method. 

A matter of even greater interest to the electrical industry was the number of cases in 
which gas companies opposed electric lighting bills aud provisional orders with a view to 
getting what is known as the “ Bermondsey " clause inserted. In the Willesden and South 
Shields Bills the clause was inserted, though in each case electricity works had e Ce 
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and in operation for some time, and additional powers were sought to carry on the electricity 
supply undertaking on а sound basia Inthe case of the Walton and Warmley Provisional 
Orders the Committee before whom the confirmatory bill came inserted three yeara, ins 

of one, as the period of adjustment. Prior to the 1903 session the clause had been inserted 
in the Bermondsey, Woolwich and Stoke Newington orders, 

The gas companies, not being satistied with the Board of Trade standard clause, also 
revived the controversy on electrolysis. In the Brighton bill an agreed clause was inserted, 
while in the Beckenham case a special clause inserted in committee was thrown out by the 
House of Lords. The controversy has not, however, been settled, as the Crystal Palace Gas 
Со, is promoting a bill in order to enforce a special clause upon electric lighting undertakers 
in their area of supply. 

In the Beckenham bill power was also conferred upon the District Council to 
construct a short length of line in the County of London, in face of the strenuous opposition 
of the London County Council, but the latter will possess running powers over the section 
(which will be leased to the British Electric Traction Co.) and may purchase at the end of 
21 years. In another case, а company was authorised to construct a system of trolley 
omnibuses in Stroud and district. This experiment in the use of electric traction (if 
proceeded with) will be watched with interest, especially as it is proposed to confine the 
system to the less populous districts of an area in which it is proposed to construct electric 
tramways. 

The North Metropolitan Electrical Power Distribution Co. scored a dual success, for 
while their bill to purchase the electricity undertaking of the Willesden District Counci 
(which was introduced at a late period of the session) was passed, they were successful (in 
the House of Lords) in their opposition to the Wood Green Urban District Council Bull, 
which proposed to allow the neighbouring Councils of Hornsey, Edmonton and Tottenham 
to give a supply of electricity in Wood Green. 

As to capital powers of the various private undertakings we are only able to give 
figures in some cases. In the City and South London, Great Northern and City, Great 
Northern, Piccadilly and Brompton and Metropolitan District Railway Acts, these powers 
aggregated £2,200,000, while two new companies (Watford and Edgware Railway Co. and 
Seaforth and Sefton Junction Railway Co.) scheduled £300,000 and £270,000 as their 
capital respectively. There were 54 tramway bills, including 23 by local authorities. In 
many cases no capital powers were inserted, but 11 tramway companies took powers to 
raise £2,668,000 capital. There were eight electric power acts, in only one of which 
(Cleveland and Durham) fresh borrowing powers were sought, but in the six new schemes 
the capital scheduled was £4,500,000 

Some particulars of the пойсев of the various bills and provisional orders were given in 
our 1903 edition, and in order to complete our record of the Parliamentary session, we set 
out below a list of the principal schemes dropped, withdrawn or rejected: 


Ровыс Вил. 
Electric Lighting (London) (withdrawn). 
Light Railways (withdrawn). 
Supply of Electricity (withdrawn). 
РЕГАТЕ BILL. 
Antrim, Down, Armagh and Belfast Electric Power (dropped). 
Clapham Junction and Marble Arch Railway (No. 1) (withdrawn). 
Central London Railway (withdrawn). 
Chard Corporation Gas and Electricity (electrical clauses rejected). 
City and North-East Suburban Electric Railway (rejected). 
Coventry and Arley Railway (rejected). | | 
Great Northern, Piccadilly and Brompton Railway (New Lines and Extensions) (withdrawn). 
Hamilton, Motherwell and Wishaw Tramways (Part Ш.) (dropped). 
London County Council (Electric Supply) (withdrawn). 
London County Council Gee Powers) E clauses expunged). 
Macclesfield and District Electric Tramways (dropped). 
Metropolitan District Railway (Works) (withdrawn). 
North Cheshire Tramways (dropped). 
North-West London Railway (withdrawn). 
Oldham Corporation (dropped). 
Plymouth Corporation (passed, but withdrawn by Corporation on account of audit conditions 
inserted in bill). 
South Shields, Sunderland and District Tramways (rejected). 
Wakefield and District Tramways (dropped). 
Wellingborough and District Tramroads (dropped). 
West Ham Corporation (withdrawn). 
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ELECTRIC TRAMWAY AND RAILWAY EQUIPMENTS. 


In the volumes of "THE ELECTRICIAN " set out below, particulars are 
given (in most cases fully illustrated) of the Electrical Equipments ‘of the Tramway 
and Railway Undertakings of which data and statistics are given in the Sheet 
Tables issued with this Edition. The volumes of “THE ELECTRICIAN "contain 


all available information regarding these Stations : 


VOL. PAGE. |, VOL. | PAGE. 
Aber des we | 51 320 | Lancashire & Yorkshire Ву | 52 401 
Barking оъой 52 238 Lancaster _.................... 50 ‚ 172 
Bessbrook-Newry ............ 15 545 | 27 721 
Bexley авна 51 977 Leeds eseageg 40 76 
Birkenhead .......... „„ 46 712 50 51 
Birmingham . . . . . . .. 5 | Ge 29 555 
Birmingham Corporation ... 1 bie 40 786 
Blackburn ...... „ 42 | 155 | Liver pool ИЕР 42 99 
| 14 8 | 45 955 
Blackpool. | 45 EU | 32 489, 502 
Be gs аа А У 55 492, 520 
Bournemouth . 50 | 462 а | | 552 
9 62 37 766 
Bradford... m 41 609 | 51 |9,112,159 
Brighton (Magnus Volk) ...| 11 568 London Co. Council ...... 52 478, 498 
Brighton Corporation ...... 48 254 | 517 
Brighton - Rottingdean Sea- | 56 55 41 786 
shore | ; 46 8 
Bristol — 55 818 London United ............ 47 971 
Burton-on-Trent ............ 52 298 48 4 
/ 49 295 51 14,85 
Carlisle 42 294 Lowestoft ....... .. | 51 586 
45 210,276 |; Manchester Corporation ...| 50 672, 715 
356, 451 | Mersey Railway ..... ......... 51 ' | 154, 200 
Central London Railway ae du cu: District (exp. | 45 165 
line 
46 538, 952 | Metropolitan District Rail. 
Саа (ise enr m 49 427 way 51 | 5, 64, 294 
26 9 Middlesbrough - Stockton - 
29 5,227 || Тћогпађу 41 455 
Ciy & South London, | “° | 357529 Lasel. 48 | 122,167 
e 564 | 49 721 
52 525, 565 | North-Eastern Railway... | Б1 257 
555 | 52 475, 519 
Cleckheaton ` en b 50 172 Mahr, eins 51 440 
‘ork { 40 284 Oldham, Ashton and Hy de| 43 489 
Gores sees © 42 289 Plymouth ...... E NS 45 851 
Coventry. a 15 Рофегїев........................ | 5 591 
Croydon e 4 | 1 
Diuslas Southern ed 58 FJ { 51 114 
56 oe Rothesay  .............. ТОЯ | 50 774 
Е А 40 | Ryde Per | 16 545 
Dublin United . . .. ... | 47 | 587, 667 || Sheffield lw 45 656 
747 44 815 
EE 47 515 о а cere eris { 46 | 421, 496 
Farnwortn . . 47 | 749 Southend Corporation ...... 47 513 
Giants Causeway ............ 10 525, 545 | Southend Pier 25 437 
GlasgoW . . 42 104 | South Lancashire ............ 50 | 973, 1015 
Gt. Northern & City Railway | 52 490, 558 South Staffordshire. 34 9 
Halifax e 41 549 | Southport . | 45 | 510, 546 
Huddersfield .................. 46 815 612 
Ни ET 45 482 St. Helens ..................... 45 476 
Ipswich... — 52 196 Sunderland ..................... 45 659 
52 291 Swansea ... .. .... 555 45 455 
Isle of Man | дд 449 Tyneside i: 0 peru нано 49 985 
2 Ge Waterloo and City ...... ( d = 
Isle of Thanet ............... 46 968 West Bromwich... 50 57? 
Kidderminster & Stourport | 41 121 VC 47 246 
Kirkcaldy о лесе... 50 415 Wolverhampton 49 215 
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In the volumes of 


“THE ELECTRICIAN” 


PPLY STATION 


— 1904. 


EQUIPMENTS. 


cases fully illustrated) of the Electrical Equipments 
data and statistics are given in the Sheet Tables issued 
of THE ELECTRICIAN ” contain all available infor 
| 
STATION. VOL. PAGE. STATION, VOL.| PAGE. STATION. vol. PAGE. 
Aberdeen 51 | 320 Falkirk. 50 | 795 | Middleton . еде, мај 
Accrington ............ 46 723 Farnworth ............ 47 749 Midland Electric Cor- 
Alderley & Wilmslow | 43 867 Folkestone 42 68 poration for Power 
Aldershot Camps ...| 51 152 Fulham ............... 46 612 Distribution 
Allo 48 | 619 (| 52| 727 Motherwell ............ 
Alnwick ............. | 49 777 Glasgow 9 2 Morecambe (Gas 
ме | QS, Glasgow.. 4 Engines) 
Banbury and District | 50 738 | 45 165,805 Morley. 
3 6 47 КЕ Gloucester ............ 45 627 Newcastle and Dig. 
Шато п ја 45 518 Govan ................. 44 498 trict Со, 
Bu ges 25 204 аас бо 51 | 1,031 үе | 
37 ectrie Supply Co. ne Elec. Supply 
Battersea............... ch 812 | Great Grimsly =. E 
Belfast.. { 42 31 35 — 2 2 2 т б Newington (London) 
uerns ed eW port 
. a 17 Hackney ............... 48 | 45 | Northallerton . . .. 
Birkenhead ............ 46 | 775 | Hammersmith .. d 810 Oldham . ese 
44 809 849 t | Oxford 5653535 6 4 0 
Bolton | 50 | 299 20 | 386 | Рагыск ZUTU 
Bootle | 45 8 Hastings. | 58 87 Рег IUN 
Bournemouth Ut 50 | 462 50 | 579 Peterborough ......... 
29 | 894 | Hereford ............... 44 | 254 Plymouth ............ 
Bradford (New Sta.) | 47 817 Hornsey EV E d En e | Portsmouth T 9*˙ 
50 215 H ll 42 34 Rathmines ТТ 
FF 41 | 653 VVV 
Bri hton ES 53 125 Ilfracombe 52 195 Rochdale ТУТТА 
а 36 | 615 | Ingleton ............... 44 | 578 Ryde м 
Bristol. 48 | 645 Ipswich... 2 196 Salisbury... 
ја. Keighley ............... 4 518 Saltburn. 
"Go and Chisle- | 44 | 462 Kendal..... ........ „ 49 | 777 | Sheffield 7 
Brompton and Ken- 22 | 367, 396 E n&Notting | 47 758, 779, Shoreditch ......... 
sington Со. Hill Co. s' (joint sta) 818 
Kilmalcolm 52 | 429 Southampton 
King's Lynn 45 | 722 Southport ............ 
irkealdy ............ 50 415 S. E. & C. Rly. Co. 
RE 50 51 (Slades Green) 
Leicester... Go.) 35 | 14 | Stamford... 
Leicester (Mid. Rly.|40| 266 St. Helens. 
Leit. 45 | 555 Stirling... 
Lincoln ............... 42 656 St. James’ aud Pall 
84, 146, Liverpool. 45 955 Mall Co. 
Llandudno 42 | 11 Stockport 
London County Coun- 46 | 689 Stretford T 
cil (Victoria Emb.) Sunderland. 
London Elec. Supply 22 10, 71 Torquay. 
Corp. (Grosvenor G. ) Taunton 
Longton Hi Se Trafford Feck 
Lowestoft ......... 51 | 586 | Tunbr 
unbridge Wells... .. | 
Luton 47 | 435 entnor .............. 
Maidenhead..... ..... 50 | 340 | Wakefield „ 
idstone ........... 48 | 331 Walker. 
| $l 615 | Walthamstow... 
40 194 Watford 
920, 958, Manchester.... | 46 | 926 | West Ham... 
996 50 672, 715 | Westminster Со....... 
Mansfield .............. 51 I gan 47 
Melbourne 48 37 


Metropolitan Elec- 


81 
trie Supply Co. 541 Wyeombe.....; УРЕ 42 
22 452 Yorkshire )© Electric 52 

Ромег Сб; 


| 44 | 691, 733 
FC 


26 9 Seet Wolverhampton ( 
25 | 703, 737 | Worcester 
50 
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contracting and manufacturing firms in order that this grant-in-aid from the 

— Government may be as large аз possible, to enable the Committee to carry on its 
important work. To enable intending donators to gauge the value of the work 
is being carried on by the Committee, a statement was also published detailing 

ects of the Engineering Standards Committee, and giving a brief account 


tie can be obtained of the secretary, Mr. Leslie S. Robertson, M.Inst.C.E., at 
time offices of the Committee, 28 Victoria-street, London, S. W. (Some further 
particulars will be found in this Нахрвоок, pp. 699 to 702.) 


Е 
MARYLEBONE ELECTRICITY SUPPLY. 


nv On p. 189 we stated that our record of the proceedings at Marylebone would be 
 tontinued on a subsequent page. On Janu 19th, as stated, the meeting called to 
nable the ratepayers to express their views regarding the promotion of the proposed 


Borough Council met and the following resolution was passed (after 
tion that the £60,000 ordered by Мг, Justice Buckley to be paid to the 
paid) :— 


"hat the consideration 'of the payment of the £60,000 be adjourned till January 28, 1904, and 
Mayor in the meantime approach the company on the question of the postponement 
| gé 


d ll was deferred to February 11th. 
It was then decided by the stipe that a poll of the ratepayers should be taken. (The date 
У th). 


у 


NEN Ln" 
~ | 


KM Е. Debenham then moved as an urgent motion : ‘‘ That the Electric Supply committee 
> red to enter intoa provisional agreement "With the General Electric Qo. 

Vith any other firm of standing, and that proper legal advisers be employed." The object of this 

_ Motion was to enable the Council to take advantage of an offer made by the General Electric Со,, 


aeons 


over from the M etropolitan Company. By the postponement of the sinking 
tunc r a period of three years, a profit was shown in this statement after the 
hag complete year's working, and this profit was tabulated from year to year. This statement 
bad be Submitted by the Electric Supply committee to the General Electric Co, and to the 
Britis. Westinghouse Co., and offers had been made to the committee by both companies, That 
ide Westinghouse 17 DAR was in the form of a guarantee that if the company was awarded 
posent lve an undertaking to the Council that current 
Nala. be produced at the price set out in Mr. Wright's statement ; but the British Westinghouse 
у Sid not undertake fo manage the concern throughout, The General Eleetric Co., on the other 
mund, gave а specific undertaking that, if the Council obtained their bill from Parliament and the 
“ont pply of plant and apparatus, &c., is given to the General Electric Jo., they would 
neil a ainst loss, and undertake to manage the entire concern for six years after 


KL ee cw \ 
* e ч 

=o 2 = — 
усни — . — „2 


ПП Hered to commute his commission under his agreement with the Council to an 
та ment of a profit-sharing character. The Electric Supply committee su ested that if the 
e Werte given to the committee to negotiate a provisional agreement with the 32 Electric 
WK, "e" E-D a 


work already accomplished. Copies of this Statement and all further par-. 
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Co., or with some other firm of standing, the proposed arrangement should be submitted to the 
Electrical Company, Messrs. Siemens Drothers & Co. and Messrs. Dick, Kerr & Co. for their con- 
sideration and offer. On the motion of Sir Edwin Galsworthy, the further consideration of this 
proposal was adjourned. At a special meeting held on January 25th, the abovo motion was 
approved. 

A further meeting was held on January 28th at which a motion was carried that 
£60,000 be paid to the Metropolitan Electric Supply Co., Ltd., in accordance with 
the judgment of Mr. Justice Buckley, together with a small sum to Messrs. Barlow and 
Barlow as interest on the amo unt of their costs in the arbitration proceedings, &c. 


A special meeting was held on February 186 to receive a report from the delegates 
appointed by the Council to interview the Metropolitan Company as to the arrangement 
of a modus vivendi. The delegates reported that, after two meetings, ' 


The company expressed willingness to take bonds bearing interest at 34 per cent. in payment 
of the award of £1,212,000, and on the new capital expenditure to the end of this year, roughly 
estimated at £150,000. This includes the £60,000 cheque paid by order of the Court on account 
of capital expenditure incurred since the date of purchase, but not any of the legal expenses, 
amounting to nearly another £60,000. The company was prepared to pay as rent interest at 
33 per cent. on these bonds, and to pay the whole expense of their issue and to contribute, as 
additional rent, £7,000 per annum, which would go as a contribution towards the Council's 
sinking fund, and, further, from January,1913, the company would give the Borough Council 
10 per cent. of their total net profits, after deducting 44 per cent. on their total capital employed, 
and 14 per cent. for depreciation. The lease to the company would ђе for 27 years, or а shorter 
time if competition were allowed by Parliament and the company required the Council to release 
them. They would continue for two years from the date of their notice to determine, and, on 
such determination, the borough set be obliged to take current in bulk from the company op 
to 1931 to supplement any deficiency which could not be made by our own generating stations. 
The price would be the same as is now agreed, namely, “ by agreement, if possible, and, if 
not, by arbitration of the Board of Trade." In the event of the determination of the lease, or 
at the expiration of the lease, the borough would not be liable to re-imburse the company for 
capital expenditure outside the borough area, but only for the capital expenditure within the area. 
This capital expenditure within the area would be paid by the borough, either at the valuation 
or at a fixed depreciation of 1} per cent. per annum. 

At the same meeting the Electric Supply committee reported that they had con- 
sidered the position of the Marylebone Electric Lighting Bill, 1904, and the offers of the 
Metropolitan Electric Supply Co. and of the General Electric Co., Ltd., and reported as 
under; — 

We recommend that the Council resolve to undertake that, if the poll of electors with 
reference to the promotion of the St. Marylebone Electric Lighting Bill shall decide in favour 
of the promotion of that bill, the Council will, before attempting to work the undertaking 
themselves, take all necessary steps and use their best endeavours 

(a) To make some satisfactory arrangement with the Metropolitan Electric Supply Co., Ltd., ог 

(b) To enter into an agreement with a company of sufficient financial ability to tem- 
porarily or permanently work the undertaking on behalf of the Council, in accordance with the 
principles of the letter from the General Electrie Co., Ltd., to the Council of January 19th, 1904. 

The above meeting preceded the poll of the ratepayers of Marylebone on the 
question as to whether the Borough should proceed with the promotion of the Council's 
bill “for conferring further powers upon the Council with regard to the supply of 
electricity." This poll was taken on Monday, February 8th, with the result following :— 


For the promotion ........... понео ET E антена та: 3,779 
ro n ооа VVV . 2,603 
Majority in favour of promotion of the bill ................ пење 1,176 


which numbers represent less than one-third of the parochial eleetors. 


A special meeting of the Council was held on the evening of February 1l, 1904, 
in accordance with the provisions of the Borough Funds Act, for the purpose of cón- 
firming or otherwise the promotion of the bil. Аб this meeting it was agreed that 
the consideration of the clauses was а subsequent matter for the Council, so long as any 
amendments did not interfere with the spirit of the measure. After certain explanations 
had been given by Mr. E. В. Debenham, as to the bearing of certain clauses, a formal 
motion confirming the promotion of the bil was put to the meeting and earried by 
41 votes to 4. 
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= ROYAL COMMISSION ON LONDON TRAFFIC. 


continuation of the report which appears on p. 151, on January 22nd Capt. J. W. Nott 
ower, Commissioner of Police for the City of London, complained that much obstruction was 
zused to traffic in the City by the breaking up of the streets by electrical companies. It was 
rue the police received notice from the Post Office authorities of their intention to open manholes, 
but this notice was often received after workmen had actually been employed for some hours at 
ће wo К; butin regard to Electricity Supply Companies no such notice was given. Не asked 

d t the police authorities should be empowered to regulate such matters. Не considered the 

g ge stion to run a tramway along the Victoria Embankment and over Blackfriars Bridge a most 
hadvisable and injudicious one, as it offered no advantages as a north and east route. It might 
ead toa tramway being sanctioned north to south, along New Bridge-street, Ludgate Circus and 
arringdon-street, and this would cause a complete dislocation of traffic. Не entirely disagreed 
vith Mr. Sellon’s evidence regarding the introduction of electric tramways into Liverpool, and 
said D | own experience in that city, where he was previously chief constable, was entirely different 
у that of Mr. Sellon. The Liverpool Tramway committee, in fact, offered to provide 25 extra 
mstables to manage the traffic. These extra police cost £2,000 per annum in Liverpool. ` 

M n W. G. Shadrake, chairman of Leyton District Council, complained of the want of inter- 
mmunication between the east and east central districts of the metropolis, and joined with other 
itnesses in warmly ми у ја the promotion of the City and North-East Suburban Electric Tube 

lway (twice rejected by Parliament). 

Mr. R. Н. Scotter, who followed, dwelt upon the national spirit shown on the Continent in 
aling with locomotion matters, and referred specially to the action of the Prussian Minister of 
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silways in extending the franchise of the Berlin Tramways Co. from 1922 to 1944. On the 

| itinent (stated Mr. Scotter) it was the universal practice to grant the greatest possible facilities 
ў tramway and railway companies for bringing passengers and goods from the rural into the urban 
ње tricts. He recommended the introduction of local inquiries by a body similar to the Light Rail- 
＋ y Cor missioners in connection with the construction of all secondary lines in London, including 


mways, light railways, tubes and subways. In no country on the Continent was the objection 
'the local authority absolutely a veto upon a tramway or railway scheme being pushed forward. 
ucessions were granted for various periods from 99 to 50 and sometimes 40 years. In some cases 

system reverted to the Government without compensation to the company, in others at a 
Mr. H. L. Cripps (Messrs. Dyson & Co., Parliamentary agents) agreed that the question of 
locomotion in London was a complicated one, but did not think that, so far as railways and tram- 
| ys У те concerned, there was now any greater complication than existed 20 or 30 years ago. He 
А agreed with the proposal to establish a special tribunal'to deal with London locomotion, on the 
_ ground that Parliament was the proper body to deal with such matters. He recommended that 
| ‘Order No. 22 should be abolished, or, failing this, some easy method should be intro- 
ы deal with the qvestion of local consent. 


| М: 0. 8. Meik (the next witness) said he had, in conjunction with Mr. W. Beer, devised a 
М theme for facilitating London traffic, consisting of the construction of two broad avenues running 
Ў rth to south and east to west, the first commencing at Enfield aud terminating between Croydon 
t | 
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i Wallington, crossing the Thames between Blackfriars and Waterloo bridges ; the secon com- 
cing near Hounslow and terminating to the east of Barking, Essex. Each of these avenues 
mld be 24 miles long, 160ft. wide, and consist of two decks or stories—one at the ordinary level 
] the other on an elevated road. Above the latter he would construct a suspended railway 
lar to the Elberfeld-Barmen Railway. Оп the elevated road pice tramways could be con- 
| eted, and there would ђе footways for ФЕНЫ on both decks and subways for pipes below 
lower deck. A special fast motor road could also be provided. He also proposed that the 
ss-roads intersecting the main avenues should have double-deck construction, but without the 
жау communication. These two main avenues would cross each other between King's Cross and 
ebery-avenue. Their proposal was, further, that a new embankment should be constructed 
ween Blackfriars and Waterloo Bridges, on the south side of the river, also with double decks, 
lower for wharves арӣ the N for vehicular traffic, and also providing a terminus for the 
| за | aterloo Bridge-roads. He regarded the suspended railway, from 
| oint of view of safety, as an improvement either upon shallow tramways or tubes. If the 
m Lh 3 : à 
ded railway method were adopted, the total cost of the two great avenues would be 
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s „ UI: | 
£36,107,000, with subway tramways £44,507,000, with tube railways £49,207,000 ; and after 15 
years’ working he estimated the financial results would be a profit of £365,544 on the suspended 
railway project, a deficit of £130,000 on the subway tramways, ог a deficit of £1,900,000 on the 
tube railways ; but none of his estimates took into account rents from the pipe subways constructed 
on both sides of the proposed avenues. | + EN 1 
Sir Ralph Littler was opposed to the establishment of any tribunal which would take away d 
the powers that Parliament at present possessed. MS л e 
Mr. J. E. Waller (Kincaid, Waller, Manville and Dawson) urged that tramways would p ya 
considerable part in solving the London traffic problem. Underground railways could not serve 
the travelling population in the same way as tramways, especially for short distances, but in 
crowded thoroughfares the tramways should. be carried in subways. So extensive a scheme, how- — 
ever, as was required to comprehensively deal with the subject of London locomotion was too large 
for one company or one authority. It would, consequently, be better to allow anyone to promote 
lines of communication, but due regard should Те paid as to their suitability for forming part of 4 
general scheme. He suggested that relief should be given to both company and municipal pro- 
moters to assist them in prosecuting tbeir schemes ; frontagers should have no right to veto, =] 
ratepayers should have no veto against municipal schemes, and there should be no local veto 
against company schemes. The right to promote tramway undertakings and to be the tram 
way authority should be extended to all county councils. He urged the necessity for the creation ` 
of a special tramway or street traffic Board, preferably forming a Government department. 
This Board should have power to investigate and sanction, with or without modification, schemes 
prote before it, and should have power to call upon the promoters to carry out widenings, Ee ` 
f regulations framed by this Board were based upon the. ways Act, 1870, there were many 
matters that would require the gravest consideration, The question of purchase was one of these. 
Also the obligations of tramway authorities to the existing gas and water companies Аз to 
whether the decisions of such a Board should be absolute or Краја require Parliamentary sanction, ` 
was a question for Parliament аз a preliminary matter to decide. For his own part, Mr. Waller 
preferred that the Board should have absolute legislative powers, subject to a ri ht of appeal 
to Parliament (with the sanction of the Board), such sanction being given where the magnitude 
of the proposals or the interests of the opponents were such as to justify such a reference. Не ` 
wonld give such a Board of Locomotion powers to deal with questions arising from time to time 
in connection with the construction and working of such authorised undertakings, and these powers 
should be absolute, and should include the appointment of arbitrators for valuing, &с. The ` 
inspection and certification of tramways for traffic should be in the hands of this Board, and also. ` 
the question of the arrangement of through bookings on the various lines of railway. In cases 
where municipal tramways were running at а loss which necessitated the levy of a rate, he would 
provide that an application by 20 or more ratepayers should result in an inquiry being held whether 
such loss was due to mismanagement, to the fares being fixed at too low a rate, to the hours 
of labour of employés being too short or the wages paid too high. All questions of borrowing. | 
powers for tramway purposes should be left to such a Board, | 3 
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Mr. A. E. Gathorne Hardy, chairman of the East London Railway Co., appealed to the C 


mission to fully consider the possibilities of the East London line in connection with any new 
scheme of locomotion of London. sel 2 + + =. а 


Mr. С. 6. Mott, chairman of the City and South London Railway, said һе п 1897 
that the Board of Trade should exercise a controlling influence over future Metropolitan railway 
undertakings, but this recommendation had not been supported. The idea of the City and South 
London Railway had been to link up as many underground railways as possible. and they had 
carried out this policy as far as could be done. The company had suffered from the competition of 
the very low fares adopted on the London County Council tramways in the south of London, and, 
further, it was difficult to borrow money at the present time on reasonable terms. But his com- 
pany was making arrangements to proceed with the extension of its line to King’s Cross and Euston, ` 
and they would ultimately also proceed with the City and Brixton line. The extension to Euston ` 
would connect them with the three great northern railways, and traffic would thus be diverted to 


Government and Board of Trade representatives, who should sit frequently and report to Parlia 
ment at the commencement of each session on all bills affecting railways and tramways ii 


EL 
metropolitan area. | ДЕ: га М: 
This brought the proceedings оѓ the Commission down to February 12, 1904. rs ad 
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pi As intimated on p. 118, we give below an abstract of the report of the 


r 


ittee appointed by the Home Secretary in October, 1902, to enquire into 

T Use ot "Electricity in Mines and the Dangers attending it." This report was 

ON qui lished at the end of January, 1904. Our abstract embodies the main points of 

ie Committees review of the evidence submitted. (For a report of the proceedings 

e Committee see The Electrician, Vol. L., рр. 652, 819 and 937, and Vol. Ш. 
T bes and 168.) 


K I -six witnesses were examined—viz., 13 scientific experts, electrical engineers and manu- 

of ^at өнө apparatus; 19 colliery proprietors and managers; 17 miners' agents and 
сад ; seven. safety and electrical fuse makers, &c., and representatives from an insurance 
| The Committee paid visits to several collieries for the purpose of seeing existing 
il installations. They selected one in the South Wales district, two in the Midlands and 
in the SE of England. Оп March 4th they inspected the installation of the Tredegar Iron 
Co. (Ltd.), near Tredegar ; on March 12th the installations at the Florence and Sneyd 
collieries, near Stoke-on-Trent; on March 20th that at Messrs. Pease and Partner’s Eldon 
'0 ш d у, ‚ пеаг Bishop Auckland; and on November 20th that at Messrs. Pope and Pearson's 
collier; near Altofts. On the latter day they also witnessed a repetition of some of the experiments 

detail lin Mr. Garforth's evidence given before the Committee. 


Use o f Electricity.—During the hearing of the evidence one point in particular impressed 
In. 1ely, the very large part that electricity is likely to play in mines in the future. It is no 
Ke business to decide whether continuous or alternating-current is the best for use in 
es. The alternating system, in spite of its greater complications, especially when three-phase 
пі is employed, seems well adapted for long-distance transmission, and we also had evidence 
successful working of heavy winding and pumping machinery by it in Germany. The 
1 tendency in American mines is, however, to the use of continuous-current plant. 
. is influenced by the large use of locomotives on this system. It seems very probable, 
that the solution, at any rate for large schemes, will be alternating current for gener - 
ad, transmission. As regards the kind of current likely to be used for motors, up to the 
з which have to be frequently started and stopped have been most successful on the 
mtinuous-current system, but we hope that the progress now being made in the improvement 
а = nating-current motors will lead to the development of a thoroughly reliable motor with- 
vitm ommutator or rubbing contacts, which can be started and run without causing a disturbance 
system or necessitating elaborate starting gear. Itis evident that for use in fiery mines 
E bout pe liable to sparking is, preferable to one with such parts, no matter how 
wel! TE elt gned the ng-in may be. On a visit to Messrs. Pope and Pearson's Altofts colliery, 
nei A Normanton, we saw a coal-cutter which daily cut 250 tons of coal, holing under the face to 
A distance of 66. The machine is driven by a three-phase induction-type motor, and has worked 

well for some years. The use of the three-phase system has been somewhat restricted in this 
; but it seems probable that in the near future its employment will be largely extended, 
о the advantages it Lr emp for transmitting power from a central generating station to 
ieries, and its adaptability for obtaining varying voltages by means of transformers. 
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E- In our op op nion, this system deserves the careful attention of all who intend to instal electricity 
EC od 
Мет, Jange s of Electricity. — Electricity, when properly installed, presents, we think, no features of 


кы, быр ge аз would justify its prohibition. Explosives in mines may not only cause accidents 
* ek Ze 0 in using them, but might cause explosions of fire-damp unless properly handled, 
ye it is not too much to say that they present features of danger greater than any that are 
у tc found in electricity if pr gr employed. When we reflect upon the mitigation of 
'e anc бацио labour, and the far greater efficiency that the use of electricity is likely {о 

се ch which ought to result in benefit to the miner, the consumer, and the coal owner 
me Joa no hesitation in saying that this new agent ought to be weleomed. The repre- 
ы ЖА owners and of the miners fully appreciate these views, and of the numerous 
the least obj before us there was not one, whether owner, engineer, manager or miner 
he least objection to the use of electricity when proper precautions were taken. But 

are prepared to advise that the fullest latitude should be given to the great develop- 
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ment of electrical machinery in mining which we believe is "S take place, we les ге. 
record our emphatic opinion that those who are to use it, and to be exposed to any dangers. 

that may arise from it, have a right to demand that every precaution should be taken | hat is 
reasonably possible to secure their safety. ^. 


Necessity for Regulations, —While, therefore, we anticipate great advantages NR the OCH of > 
electricity, and believe that it will lessen the severity of the toil of the miners and the labour 8 
getting coal, we are convinced of the necessity of taking precautions against avoidable accident s Е 
апа о laying down rules for the use of electricity in mines, The practice and opinions of 
engineers differ considerably, and it is, therefore, by no means easy or desirable to prescribe too · 
rigidly the systems that ought to be employed. Bad work, even in the first instance, does not 
save 20 per cent. of prime cost, and always ends in occasioning far more loss than the initial ` 
saving. In the тоні of accidents which have occurred, the cause can almost always be bed 
to bad plant or arrangements. The reason of the unsatisfactory condition of the plant in mi ay : 


mines is, we think, to be found in the fact that the electricity was introduced by instalments and 
upon a small scale, This timidity has led in too many instances to insufficient power being 
supplied, and to the work being done in a temporary manner. But when once it has been intro- - 
duced it has almost invariably proved so successful that its auxiliary and temporary charac er 
has passed away, and it has become not only а permanent necessity, but а prime factor, with de 
consequence that the capacity of the plant as first introduced has been strained to the utmost, ғ T 1 
has not unfrequently broken down under these adverse conditions, and ultimately had to be rep we 4 
entirely by larger and more perfect appliances. Admitting that the pioneers in the adoption of 
any new scientific application must necessarily suffer for being the first to carry out progres 
ideas, some of the accidents in the past must be eelere as having arisen through lack ol 
experience, and happily this class of accident is diminishing in number. We think that one of ` 
the chief causes of this is due to the fact that the use of high voltages has been n S 
dangerous, and low voltages as quite safe. The consequence has been that while high volte 
have been altogether proscribed, low voltages have been used recklessly. In adopting a pres e 
of 500 volts as a maximum, the fact has too often been lost sight of that, though generally a shook AE 
at this pressure would not be fatal, yet under the peculiar conditions of mining work, а shock ` 
at а very much lower pressure might easily cause death. To such an extent did the idea prevail. 
that safety had been secured by the use of low voltages, that men and boys were in the habit of . 
frequently giving each other shocks from the power plant, and in one pit we visited we were told. ` 
that & particular pony was sometimes got to move by the application of an electric shock. In 
fact, the electric installation has often been treated as a plaything, and the imagined ау a has 
proved one of the chief dangers. On the Continent, on the other hand, it has ою BCO aC 
that danger may arise from electricity at as low a pressure as 100 volts, and сибе j 
whole eleetric installation has been treated as being а source of potential danger, and is so 
protected as to make it difficult, except in the case of a wilful act, for anyone to peque | 
injury. It becomes therefore, of great importance to consider what restrictions should be pu T 
the pressure at which electricity should be used. At the face we consider that а гена Ле ати | 
would be medium pressure, not in any case to exceed 650 volts. But in the rest of the mine, di | 


General Principles Governing Installations.—Though we do not wish to imply that the 
attendant on the use of electricity, where an installation is properly put in in the first place an 
maintained in good order, are comparable to the dangers which are and must be attendant on the 
use of explosives, at the same time we cannot shut our eyes to the fact that if an installation is 
not of thoroughly good quality and also maintained in a state of efficiency, it must add one more 
to the several dangers which it is the lot of the miner to face in his daily occupation. We think - 
ES the general principles whieh should govern the employment of electricity in capes А 

OLLOWS :— 


1. The electric plant should always be treated as a source of potential danger. + m 
2, The plant, in the first instance, should be of thoroughly good quality, and so design 
to insure immunity from danger by shock or fire; and periodical tests should be made to see 


this dere of efficiency is being maintained. „ * ae 


All electrical apparatus should be under the charge of competent persons. 

‚ All electrical apparatus which may be used when there љ a possibility of danger 
from Co presence of gas should be so enclosed as to prevent such gas being fired by sparking of 
the apparatus; when any machine is working every precaution should be taken to deteot the 


d 
t 


ELECTRICAL TRADES DIRECTORY.—1904, 4420 


existence of danger, and on the presence of gas being noticed such machines should be 
immediately stopped. 


Application of Electricity.—We will now pass on to make a few observations on the various 
applications of electricity to mining work, and formulate the general principles which should be 
followed. For this purpose we will divide our subject into nine groups, viz. :—(1) Generating 
stations; (2) cables, switches, fuses, &c.; (3) stationary motors; (4) portable motors for coal. 
cutters, drills, &с.; (5) electric locomotives; (6) electric lighting; (7) shot-firing ; (8) signalling; 
(9) electric re-lighting of safety lamps. 


Generating Stations.—As the effective working of any plant must depend on efficient super- 
vision at the source of power, it is of great importance that the generating station should at 
all times be in charge of a competent person. Familiarity with the dangers of electric shocks 
does not prevent accidents from occurring to skilled men at generating stations, and past experi 
ence shows that, unless suitable precautions are taken in protecting the live parts of electric 
apparatus, such accidents are bound to recur. The two defects most commonly met with are : — 

1. Insufficient room at the back of switchboards to enable a man to carry out an alteration 
or repair without risk of contact with a live part. 

2. Absence of protection from contact with live metal work charged at any pressure above 
the limits of low pressure. 

Many modern switchhoards are so arranged that there is no live metal work on the front 
of the board, and there appears to be no valid reason why this practice should not be uni 
versal where contact with live metal might be dangerous. We may add, that in all places where 
conductors аб а high voltage exist, it is very desirable to paint them some distinctive and eon 
spicuous colour. As the majority of breakdowns arise from a leakage of current to earth we 
consider that all eurrents should be, as far as practicable, insulated from earth. Each generating 
station should be provided with an instrument to indicate leakage to earth, and а record 
should be kept detailing its readings periodically. 


Cables, &c.—'The risks to be guarded against, so far as the installation of cables is concerned, 
are three—namely, liability of shock to;workmen, liability of setting fire to woodwork or other in 
flammable material, and the possibility of originating & gas explosion. The conditions met with in 
mining work are generally more unfavourable than those experienced elsewhere. The atmosphere 
is generally warm and sometimes damp, and frequently the presence of acidulated water adds to 
the difficulty of maintaining an effective insulation. The insulation, moreover, is liable to 
abrasion from such external causes as a fall of roof or the derailment of trams. All witnesses 
agreed that, while the greatest care should be taken that the cables are of sufficient size for 
their work, the selection of any particular method of laying them must be entirely governed by 
the conditions of the pafticular mine concerned. We feel, therefore, it is not possible for us to 
advocate any particular system of wiring as being the best under all circumstances, but we have 
arrived at the conclusion that the following general principles should be observed : 

1. To secure immunity from shock and fire, and to obtain security against explosion, bare 
cables are undesirable, and their use ought to be restricted to special cases. Cables should be 
properly and substantially insulated, all contacts covered, and in places where danger from gas is 
ко be feared all parts of the system at which sparking is probable should be enclosed in flame- 
tight covers, which, if metallic, should be efficiently earthed. 

2. Cables should be placed so as to be as little liable as possible to be touched by any 
Se ог passing traffic, and when carrying a current at a pressure exceeding the limits of 

wW" pressure, they should be well armoured with a strong earthed metallic sheathing or casing, 
unless they are fixed at such a distance apart ог in such a manner that there shall be no danger 


of shock. 


8. The system of cables and junction boxes should be so arranged as to afford facilities for 
examination or repair. 

4. Cables when suspended from the roof or sides of roads should be allowed sufficient sag 
to yield when struck, and should be suspended by means of suitable materials, so arranged аз to 
Bye way before the cable can be seriously damaged in the event of a fall. 

б. Cables should in all cases, whether at terminals or junction boxes be зо secured mechani 
cally that any outside strain coming upon them may not be taken by the contact which carries 
the current. 

6, When junction boxes are used to connect cables with metallic covering, special саге 
sould be taken to ensure the continuity of the covering by bonding it to the box on each side. 


— — ——— ——— —— — 


* We have adopted in our report and code of rules the division of pressures 
understand has been recently settled by the Board of Trade, viz. :— 
Low, under 250 volts. 
Medium, from 251 to 650 volts. 
High, from 651 to 3,000 volta. 
Extra high, anything above 3,000 volts. 


which we 
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7. Except where electrie locomotives are employed, or under other very special ci eirer m 16 аг 
an earthed-return is inadmissible. * 

8. Evidence has been given that cables ought to be taken down the doen cast S 
as а rule, is preferable. But there may be cases where it is better to take them down the up-cast,- 
as, for instance, where the down-cast is much encumbered with ане It seems Zen * | 
impossible to make а hard-and-fast rule on this subject. tue 

9. Subsidiary cables, froin the nature of their employment and йрй; аге ot nee 
more subject to damage than main cables. The restricted size of subsidiary roads, the cons tan * 
need of alterations and extensions, and the greater liability to damage from talls, all tend ti 
greater wear and tear, and call for even more care to ensure their being kept in good order th id d 
is the case with main cables. А frequent cause of the failure of subsidiary cables is the multip 
cation of motors in special parts of the mine until finally the cables become over worked. It по 
рои of a mine is this more likely to occur than near the coal face, when а subsidiary cable- 
originally installed to convey power to one or two machines may have its insulation badly й. ed 
by too аР а current. These causes—namely, the risk of damage by abrasion and aud 
overloading which are specially incidental to subsidiary cables—render it desirable that, in order 
to reduce to some extent the risk of shock, the voltage allowed in subsidiary cables should 1 e 
limited. We think that this maximum voltage might reasonably be fixed at a pressure not Gros 
ing the limit of medium pressure. > 

10. One of the many difficult problems that the application of electricity to mining pu | 
brought to light is the provision of efficient trailing cables. They must be extremely flexible, 
and at the same time of sufficient sectional area to carry the abnormally heavy current which 
will arise under certain working conditions—e.g., when a coal-cutter jams; and, moreover, as the 

cable is used trailing on the ground and sometimes trodden under foot, the insulation mu 5 уђе 
protected from abrasion with special care. Though we cannot recommend any particular form 
of covering, we feel that some such covering should be employed, and thát frequent inspection 
should be made to detect the commencement of any serious damage, and that when such 
abrasion has been discovered, the faulty cable should be disconnected. We recommend that 
spare cable should be kept near for replacing a damaged one in order to minimise the temptation 
to continue working with a cable so damaged as to be а source of danger. - < а кё ЛАЙ АШ 

11. Though cables may be thoroughly good when first installed, it is of the utmost imp ort npe 
that their efficiency should be maintained, and that any defect of insulation should be spe dily 
discovered and repaired. To secure this end we think that periodical insulation tests should ре 
made, and that a proper record should be kept of the results. We must point out, however, hi T t 
with unarmoured cables suspended in a roadway the insulation may become perished or damaged 
at some place between the points of suspension. In this case no leakage would occur until: 
* earth" was made at that particular place, and, consequently, the insulation test might prove 
misleading, while on a similar test with а continuously-armoured cable such a defect wou St 

immediately discovered. We think, therefore, that in addition to the insulation test, it is impo! m * 
that periodical inspections of all exposed cables, more particularly those not armoured, chan d- 
made. > 


A 


12. In addition to the switches at the motors it is advisable that facilities should. be. afforder 
by which a branch Jine can be cut out when that section of the wiring is under repair, or not being 
used for the conveyance of a current. Without the employment of such switches the risk of А 
accident {о men engaged in overhauling motors or repairing sections of the line is increase 
The switches themselves, however, may prove а source of danger unless properly protec ed, aud 
special precautions should be taken that the switch handle or lever is so arranged that it са 
be accidentally moved from the off“ to the оп” position, and so turn оп the current w 
alterations or repairs are in progress, : + 

13. Switches, fuses and automatic circuit-breakers should be secured from beine 
with, and should only be accessible to authorised persons. Their covers should be of 
flammable material, and if of metal should be efficiently earthed when used with апу pre 
from which а shock might be dangerous. The following precautions should also be Ke 
When there is а possibility of the presence of gas their enclosure should be flame-tight. ed 
from risk of firing gas by the spark which occurs on breaking a circuit can be secured by arrar 
that the break takes place in oil. АП fuses should be clearly marked to indicate their curt iic - 
carrying capacity, and if of plain wire they should be provided with proper lugs to go unde "dh he 
clamping screws. Spare fuses should be kept at the fuse boxes, but should only be replaced b 
authorised person, who should always cut off the current by the switch before inserting the new 
fuse. On circuits carrying heavy currents automatic circuit-breakers are preferable to fuses, dos ' 
the same conditions as to their breaking under oil or being enclosed in flame-tight boxes в Youlé 
obtain. The use of such devices as fuses or circuit-breakers is of great importance, not onl; 
protect the cables but the motors. For instance, in coal-cutting machines, in the event o | the 
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cutter meeting а hard substance or becoming retarded or jammed an increased current will p 

through the coils of the motor to enable it to overcome the extra resistance, and if some limi 

be not placed on the amount of current a point will be reached at wbich the insulation of а 
у 
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will give way, and they will be burnt out. When раз is likely to be present it is obvious that the 
burning out of a coil must constitute a great danger. 


- 


_ Stationary Моютз.— Though it is not necessary that motor attendants should be skilled 
mechanics or electricians, they should, at any rate, undergo sufficient instruction to render them 
competent to detect any irregularity in the working or condition of their machines. As regard 
the motors themselves, these should be placed in specially-constructed enclosures, accessible only 
| to authorised persons, and ventilated where practicable with intake air. It is far more difficult 
to maintain a motor in a state of efficiency in a return airway on account of the conditions 
ere prevailing. Where the presence of gas is to be feared, the motor should be enclosed in 
а flame-tight casing; such a casing, however, is likely to cause a large rise in the temperature 
of the motor winding, as it renders a free circulation of air difficult. For this reason it is 
advisable to so place the motor rooms that they can be thoroughly ventilated with a current of 
intake air, and thus obviate the necessity for the employment of the flame-tight covering. The 
same points, with respect to the screening of live parts, apply, if possible, in a greater degree 
below ground than above ground. In mines the motor rooms are generally cramped in size, the 
lighting is of necessity not so good, and water may often be present. As far as practicable, 
unii able material should be employed in the construction of motor rooms. 


Portable Motors for Coal-cutters, Drills, &c.—At the commencement of the past year there 
were 488 coal-cutters in use, of which 149 were driven by electric power. It has been strongly 

npressed upon us that many of the thinner seams of coal ean only be worked economically 
with the aid of these machines. The continuous advance as the coal is won does not permit of 
the same precautions as сап be employed in the more permanent parts of the mine; and, 
moreover, if gas be given off anywhere, it is most likely to be found at the coal face itself. The 
dangers to be anticipated are four:—(1) Falls at the face. (2) Shock to workmen. (3) Setting 
| to inflammable material. (4) Ignition of fire-damp. 


` Fus AT THE Face.—Falls may unfortunately be expected to occur whether coal-cutting 
machines are employed or not, but the noise caused by а machine when working renders it more 
. difficult to hear the signs of movement in the strata. The machines should be stopped from time 
to time to enable the man in charge to make a careful examination of the state of the roof, and 
it is advisable that mine managers should specify in writing the intervals of time at which they 
consider these examinations should be made. Several witnesses stated that the noise arising 
from an electrically-driven coal-cutter is considerably less than that from a compressed air 

chine, and this is especially the case if worm gearing, running in a bath of oil, be employed. 

| Brock TO WonkMEN.— The damp, warm atmosphere, the dirt and dust always present, the 
eontinual vibration, and the risk of overloading the motor, all tend to render it difficult to 
üntain а high standard of insulation, while the confined space in which these machines 
ually work make it all the more important that this standard should be maintained. To attain 
is end, the motor should be sufticiently large and of thoroughly good quality in the first 
stance. Great care should be exercised to exclude dust and dirt from its interior as far as’ 
јаз је, and it should periodically be thoroughly overhauled and cleaned. The method of 
ttachment of the trailing cables to the machines does not always seem to have had sufficient 
ideration on the part of manufacturers. The terminals on the motor should be enclosed in 
such а manner as to render it impossible for a man to come in contact with them accidentally. 

portable machines the trailing cables should first be attached to the terminals of the machine, 
а d last of all to the terminals in the gate-end switch boxes. 


тл, 
ча Тул Fre то ĪNFLAMMABLE MATERIAL.—Apart from the trailing cables} there appears to 
be е likelihood of a coal- cutting machine originating a fire except when the armature is 


. burnt out, and even in this eventuality the machine attendants should be perfectly capable of 
_ dealing with it before it reached dangerous proportions. 


_ .- lemrrtoN or FrinE-DAMP.— Where there is a possibility of igniting fire-damp, the employment 

ol electrically-driven coal-cutting machines assumes an entirely different aspect. It was a 
_ somewhat startling fact to leagn that out of all the armatures of coal.cutting motors insured by 
А one insurance company rather more than 40 per cent. were annually put out of action, and this 
has caused us seriously to reflect whether we ought to recommend that electrically-driven 
machines should be permitted to work in mines where there is a possibility of gas being present. 
Me have come to the conclusion, however, that if reasonable precautions are taken the employment 
of these machines will not appreciably add to the dangers which it is the lot of those who work 


. 
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in mines to face. One ingenious device which was specially brought to our notice relied on the 
complete boxing in of the commutator. But the enclosure of the commutator would not afford 
any security against the ignition of fire-damp if the armature were burnt out or a wire broken. 
ців evident that the effectual enclosure in flame-tight cases of motors, switches and other sparking 
| electrical appliances will be naturally affected by the form and nature of the joints of the 
__ Coverings, more especially with coal-cutting and drilling machines, where the whole apparatus is 
subject to prolonged and violent vibration. A machine over loaded causes continual loss of time 


` Нахрвоок ], practically renders it unnecessary for us to touch on this branch of our subject, excep! 
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and annoyance due to breakdowns, and may even result in a system being abandoned as ad, 


as to render haulage by ropes difficult or impossible, the most feasible method of drawing te | 
coal or mineral to the shaft bottom will be by the aid of electric locomotives. The inevitable 
sparking at the trolley-wire renders the use of this system impossible in mines where there is 
danger to ђе apprehended from the ignition of gas; its employment in mines free from fire-damp - 
need, therefore, only be considered, and it remains to be seen what precautions should be taken 
to prevent accidents from fire or shock. So far as danger from fire is concerned, the chief- 
precaution necessary is the exclusion of inflammable material from the immediate vicinity of the 
wires and electrical appliances. The question of shock presents a much more serious difficulty, 
and this danger, at first sight, appears to render the use of locomotives below ground practically _ 
inadmissible. On further consideration, however, it will be seen that by keeping the trolley wires 
at least 7ft. above the track or by totally prohibiting travelling on foot along the roads during the 
time haulage is taking place along them, the risk of accidental shock is very largely eliminated; - 
special precautions should be taken, by means of conspicuous notices or otherwise, to preve 
unauthorised persons from being present on these roads when the current is on. The locomotives, 
and trams if men travel in them, should be so constructed as to afford reasonable security 
against accidental shock. A separate generator and system of wiring should be used, and in no 
case should the voltage exceed the limits of medium pressure. и а 

of 


Electric Lighting.—The very valuable set of rules recently published by the Council 
Institution of Electrical Engineers as a result of three years’ labour [see pp. 288-296 of 


in so far as the ignition of fite-damp is concerned. Where this danger is not present, 

installation based on the above-mentioned rules, so far as they apply, ought amply to ins 
immunity from accident by fire. In a mine the degree of precautions taken must have regard 
whether the apparatus is in places frequented by boys and horses, or whether it is only e 
by a limited number of more skilled operatives. On the other hand, in mines, the possible 
presence of fire-damp necessitates certain precautions which are not always necessary above 
ground. None but vacuum lamps are admissible. Experiments have shown that if one of these. 
be broken in an explosive mixture of air and gas, the gas will generally be fired: all electri i 
lamps should, therefore, be enclosed in stout glass covers. But if electric lamps are protected 
by strong glass globes, there is no reason to apprehend danger from them, even in fiery mines. 
For if the glass of a safety lamp be broken, the gas will be ignited with even more certainty ` 
than in the case of an electric lamp. In fact, the ease with which electric lamps can be 
extinguished and their freedom from danger should rushes of gas occur, render them in some 
respects safer than safety lamps, and it is for kindred reasons that they are considered the safest _ 
method of lighting in explosive factories. They require to be supplemented, as they have the 
disadvantage of not being capable of use аз gas indicators, and for this reason they are not 
suitable as portable lamps in gassy mines for officials, although they give an excellent light, thus 
tending to diminish accidents. The cables should ђе run in continuous strong metal piping or 
casing, which should be well earthed; and in no case should the wires be subject to me anical 
strain or used to support a lamp. The switches and fuses should be placed in flame-tighf ` 
cases, as previously mentioned. | к ће 


Shot Firing.—The tenor of the evidence given before the Committee is in favour of requiring 
all shots to be fired by electricity in those pits to which the Explosives in Coal Mines Orders apply, 
and we have reason to believe that in the majority of such pits this system has already bed 
adopted. The orders regulating the use of permitted“ explosives state that the method of 
firing to be adopted must be by means of an efficient electrical apparatus, or other means equally 
secure against the ignition of inflammable gas or coal dust. It remains, therefore, to be seen how 
the various methods of electrical firing fulfil these conditions. Two systems are ordinarily used: 

1. High-tension magneto machines. A small alternating dynamo being employed to generate | 
a current which will pass between the two terminals in the fuse head, and through the priming - 
composition ; motion is imparted to the dynamo by means of a handle. redii 


> 
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2. Low- tension magneto machines or batteries. This system depends on the fusing of a 
small metallic bridge e to the two terminals in the fuse-head, and, therefore, either a 
continuous- current magneto machine or а battery of cells can be used. This method presents 
one great advantage over the high-tension system, in that each fuse can be tested for continuity 
of circuit before being taken into the mine for use. 

There are two dangers to be apprehended from electrical firing :—(1) The ignition of 
fire-damp from a spark, either in the magneto machine or between the bare leads, when in close 
proximity. То guard against this danger, high-tension magneto machines should be enclosed in 
а flame-tight case, and the fuse or detonator leads should be connected up in such a way that 
1 is no possibility of a spark passing from one lead to the other. (2) Premature firing of the 
shot 


Almost all the accidents due to electric firing have arisen from this latter cause. If the firing 
cablé be first connected to the fuse leads, and not attached to the firing apparatus till the shot-firer 
is ready to fire, it is difficult to see how an accident of this nature can occur. As an additional 

recaution, however, all magneto machines and cell batteries should be provided with removable 

andles, keys or safety plugs, which should always remain in the custody of the shot-firer. The 
rapid deterioration of primary and secondary batteries, unless carefully looked after, renders their 
use а doubtful advantage for shot-firing, even though their original cost is but a fraction of that 
of magneto-generators, as the cost of maintaining them in efficient working order is greater. Two 
witnesses urged that the Bickford Smith system was as safe as the electrical method of shot-firing. 
Though this may be the case where every direction in the application of the system is implicitly 
followed, we feel that there are зо many ways in which the system can be misused ‘that the time 
has come when its employment should be prohibited in those parts of а mine in which permitted 
explosives can alone be used. The use of electricity partly eliminates the risk of accidents from 
hang.fires, a danger always present where safety-fuse is employed. 


Signalling.—With one exception only, all the witnesses spoke in favour of electric signalling 
in the shaft. The objection raised was that cases had occurred of signals being prematurely given, 
but this rather points to faulty design than to inherent defects in the system, as electric signals 
have been successfully used for a number of years in passenger lifts. It is true that in a mine greater 
difficulties have to be encountered ; for instance, the proximity of power cables and the presence 
of moisture necessitate additional precautions to prevent leakage of current to the signal wires. As 
ready communication between motor stations below ground and the power house is often а matter 
of great importance, we consider it would be advantageous that telephones should be erected in 
all permanently-installed motor rooms, so that the attendant could at once inform the electrician 
in charge of the power house of any breakdown of the machinery and speedily obtain assistance if 
required. Bare wires have been in use many years for transmitting signals in engine planes, as 
far as we can gather, without causing a single accident ; and undoubtedly the ease with which 
signals сап be transmitted by this system has frequently been instrumental in preventing the 
occurrence of accidents. We think that in those parts of a mine in which gas is to be feared, it is 
unnecessary to exceed a pressure of 10 volts for this purpose, as by the employment of relays any 
difficulty that might be entailed by great length of line, or other causes, can be easily overcome. 


Electric Re-lighting of Safety 5 witness raised а very pertinent question during 
his evidence as to the safety of the indiscriminate re-lighting of safety lamps by means of an 
electrical apparatus. The great objection to such a practice lies in the danger of a damaged lamp, 
being re-lit and taken back to the coal face. We think, therefore, that if such lapparatus is used 
below ground it should be in charge of а competent person who could examine each lamp, brought 
for re-lighting, before re-issuing it. 


Classification of Mines.—The fact that an electric spark can ignite fire-damp renders it 
necessary, when framing rules to govern the installation and use of electricity in mines, to divide 
them into two distinct classes—namely, those in which fire-damp does not exist and those in 
which its possible presence necessitates additional precaütions being taken to prevent the ignition 
of gas. At present coal mines are placed in two categories. One classification, depending on the 
necessity for using safety lamps, is governed by General Rule No. 8 of the Coal Mines Regulation 
Act, 1887. The other, relating to the use of permitted explosives, is regulated by the Explosives 
in Coal Mines Orders. We have carefully considered the question as to whether we should adopt 
one of these standards, or whether it would be advisable for us to frame a new classification to 
meet the conditions of electrical installations. We have, however, come to the conclusion that 
the first standard is particularly applicable to the use of electricity, and we have therefore indicated 
in our rules that certain additional precautions should be taken in those parts of a mine which 
are required to be worked with safety lamps. There may be parts of mines in which so much 
fire-damp is emitted that the introduction of electricity might be improper, notwithstanding the 
fact that by law these places may be worked with safety lamps. We wish, therefore, to impress 


emphatically on both colliery owners and managers that the ultimate responsibility of piene Zi 
using electricity in such places should and must rest with them. Such is the case regarding 
the use of permitted explosives, and there are many mines in which shots are never fired in the 
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coal, and comparatively seldom in the roads. АП that rules can do is to Lr ie pe 
conditions and circumstances. To meet exceptional and pde dangers is beyond the Ge 
any code. But these exceptional dangers have been provided for in the Coal 

Act, which contains a section granting special powers to meet exceptional cases, ху опг us 
the provisions contained in this section (No. 42) afford sufficient facilities for 3 wi 

such special dangers as are not expressly guarded against in the rules we have framed 

cautions we have indicated in the rules to guard against the possible ignition of fzo damp m pa 
summarised, generally speaking, as enforcing the covering of all live parts with a SCH 
casing. Coverings for such parts are also necessary to prevent accidents from shock, 
persons having access to the parts, and to exclude dust and dirt. We think, therefore, that 

as in many mines, safety lamps are introduced as an extra precaution rather than to 

the actual ignition of fire-damp, owners would be well advised to adopt the analogous course аз 
regards their electric installations, at any rate in the vicinity of the coal face. The extra cost of 
making a cover flame-tight is trifling, and such covers would undoubtedly afford a better 

from dust and dirt. It may be argued that the flame-tight enclosure of a coal-cutter motor 
presents disadvantages in respect to undue heating, but it appears questionable to us 


the actual difference as regards this point between a flame-tight and an ordinary cover 
very material. , 


Existing Installations.—With regard to existing installations, although they may not in al 
ow деде conform to the standard and regulations we have suggested, we feel that it к be fair 
eave them whenever this can be done without danger to the workmen. We think, ae 
that the case will be best met by giving the inspectors power to require such parts of the rH 
installations as they think necessary to be brought into conformity with the new rules. In 


differences, which we do not think would often arise, the matter had best be settled in the usual ` 
way, by arbitration. ~ 


Conelusion.—In order to assist the Department, and also to put our views into а ite 
shape, we have drawn up a set of rules“ which we think might, with advantage, be in 1 
into all mines. They are rather lengthy, and, from their multiplicity, may create alarm, but we > 
do not see our way to deal with the subject effectively except by some code such as we | 
We think, however, that if this code, or one like it, is established, а considerable 1 
been made towards securing the safety of miners, and that it will be emm 
provisions, that many casualities will occur. Numerically, as the use of electri — 
bare number of accidents may be expected even to increase. But, on the other ee 


we have given, we shall hope that accidents from falls at the face will more than 
diminish. 


In the House of Commons on February 8th, Mr. Akers-Douglas (Home peje 
that he was considering the best steps to take for establishing rules in accordance 
suggestions of the Committee. 


[* The Rules may be modified before being finally issued, and we, ee es 
from this issue of the Нахрвоок. The suggested Rules will be found in 
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INTERNATIONAL TELEGRAPHS. 


The basis upon which all matters relating to International Telegraphs are 
arranged by the various Contracting Parties," is the I:t:rnational Telegraph 
Convention of St. Petersburg, 1875, a translation of which is set out below: 


INTERNATIONAL TELEGRAPH CONVENTION OF $T. PETERSBURG. 


Arlicle 1.—The High Contracting Parties recognise the right of all persons to 
correspond by means of the international telegraphs. 

Article 2.—They undertake to adopt all necessary measures to ensure the secrecy 
and prompt despatch of messages. 

Article 3.—They, however, declare that they accept no responsibility on account of 
the service of international telegraphy. 

Article 4, —Each Government undertakes to devote to the international telegraph 
service special wires, sufficiently numerous to ensure the rapid transmission of telegrams. 

These wires shall be established and worked in the most efficient manner indicated 
by experience of the service. | 

Article 5.—Telegrams are classed in three categories :— 

Ist. Government Telegrams : those which emanate from the Chief of the State, 
Ministers, Commanders-in- Chief of land and sea forces, and Diplomatic or Consular Agents 
of the Contracting Governments ; as well as the replies to such telegrams. 

204. Service Telegrams : those which emanate from the Telegraph Administrations 
^ of the Contracting States, and which relate either to the international telegraph service. 
or to objects of public interest agreed upon between the said Administrations. 

3rd. Private Telegrams. 

In transmission, Government telegrams take precedence of other telegrams. 

Article 6.— Government and service telegrams may be sent between all countries in- 
secret language. 

Private telegrams may be exchanged in secret language between two States which. 
* admit that class of correspondence. 

States which do not admit private telegrams in secret language originating in, or 
destined for, their territory, must allow them to pass in transit, unless the service be 
suspended as defined in Article 8. 

Artide 7.—The High Contracting Parties reserve to themselves the right to stop the 
transmission of any private telegram which may appear dangerous to the security of the 

State, or which шау be contrary to the laws of the country, to public order, or decency. 
z Article 8.— Each Government also reserves to itself the right to suspend the 
з international telegraph service for an indefinite period, if it deem necessary; either 
generally or only upon certain lines and for certain classes of correspondence, upon 
=. condition that it immediately advises each of the other Contracting Governments. 

Article 9.-—The High Contracting Parties undertake to enable every sender to profit 
age different arrangements agreed upon between the Telegraph Administrations of tha 

E ing States, for the purpose of giving additional guarantees and facilities for the 
> Y transmission and delivery or messages. 

They also undertake to enable him to profit by the arrangements made and notified: 
by any one of the other States, for the employment of special means of transmission or 


very. 

Article 10.—The High Contracting Parties declare their adoption of the following 
= bases for the formation of International Tariffs :— 

i The charge for all messages exchanged, by the same route, between the offices of any- 
two of the Contracting States, shall be uniform. For the purpose, however, of applying 
the uniform charge, any State in Europe may be sub-divided into not more than two 

. Jarge territorial divisions. 

The amount of the charge is made up from State to State, under agreement between 
z the terminal and intermediate Governments. 

The charges composing the tariffs applicable to messages exchanged between 

'** Contracting States may, at any time, be modified by mutual agreement. 

Ф The franc is the monetary unit used as the basis of international tariffs. 

Article 11.—Telegrams relating to the international telegraph service of the Con. 
tracting States are transmitted free over the entire system of the aaid States. 
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Article 12 —The High Contracting Parties shall reciprocally account for the charges 
which they respectively collect. À 

Article 13 —The stipulations of the present С nvention are completed by Service 
Regulations, the provisions of which may be, at any time, modifi:d by mutual agreement 
between the Administrations of the Contrac iag States. t 

Article 14 —А central office, placed under the superior authority of the chief 
Administration of one of the Contracting Governments, designated for that purpose in 
the Service R»gulations, is appointed to collect, arrange, and publish information of all 
kinds relating to international telegraphy, to consider requests for modification of tariffs 
and service regulations, to notify the changes а4ор*ед, and, generally, to study all subjects, 
and execute all work entrusted to it in the interest of international telegraphy. 1 

The expenses incurred in working this оћ ге are supported by all the Administrations 
of the Contracting States. 

Article 15.— The Tariffs and Service Regulations provided for by Articles 10 and 13 
are annexed to the present Convention. "They possess the same authority, and come 
into oper. tion at the same time as the Convention. 3 

They will ђе su! ject to revisions, at which all States adhering will have the right to 
be represen' ed. 

With this object, Administrative Coi ferences will take place periodically, each 
Conference fixing the time and place of the next meetirg. "А 

Article 16 —These Conferences are composed of delegates representing the Adminis- 
trations of the Contracting States. 

In the deliberations each Administration has a right to one vote, subjectto the 
provision that in the case of different Adminis'rations of the same Government, a claim 
shall have been made through the diplomatie channel to the Government of the country in 
which the Conte ence is to take place before the date fixed for its opening, and that each 
of the different А 1minist'ations shall have a special and dis inet representation. 

The revisions resulti g from the de lib erations of the Conferences can only come into 
operation after they have been арргоу. d by all the Governments of the Contracting States. 

Article 17.—The High Contracting Parties г. вегуе to themselves respectively the 
right to make separately, among themselves, special arrangements of any kind in matters 
of service which do not interest the Contracting States generally. 

Article 18 —States which have not taken part in the present Convention will be 
permitted to adtere to it on their request. 

This adhesion will be notified through the diplomatic channel to the Contracting 
State in which the last Conference was held, and by that State to all the others. 

Adhesion will, in itself, convey with it acceptance of all the clauses and admission to 
all the advantages conferred by the present Convention. 

Article 19.— Telegraphic relations with non-adhering States or private enterpriscs 
are regulated, in the general interest of the progressive development of communication, 
by the Бегу, се Regulations provided for in Article 13 of the present Convention. ; 

Article 20.—The present Convention shall take effect from the lst January, 1876, new 
style, and shall remain in force for an indefinite pericd, or until the lapse of one year 
from the date of its denunciation. | 

А denunciation made by any State only affects that State ; the Cunvention remaining 
in force as regards the other Contracting Parties. 

Article 21 and Last. —The present-Convention shall be ratified, and the ratifications 
exchanged at St. Petersburg, with as little delay as possible. 


Done at St. Petersburg the 10/22 July, 1875. 


(This Convention has undergone no change whatever up to the present year 
(1 90+) —Ер.]. 


— — — — 


THE INTERNATIONAL BUREAU OF THE TELEGRAPH 
ADMINISTRATIONS. 


Notwithstanding that the Bureau of International Telegraphs has been for 35 
years past centralised at Berne, inquiries in various directions show that 
acquaintance with the Bureau, its composition and powers, is by no means 
general or accurate. From early in the fifties Conferences of representatives 
of many Government Telegraph Departments were held from time to time until, in 
1865, at the Conference of Paris, these gatherings were placed on a more systematic 
foo' ng. The first International Telegraph Conference was held at Paris in 1365, 
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followed by others at Vienna in 1868, Rome 1871-72 (when the Cable Companies 
were first represented), St. Petersburg 1875, London 1879, Berling 1885, Paris 
1890, Budapest 1896, and London 1903. This last-named Conference was to have 
been held in London, in May, 1901, but owing to the death of Queen Victoria, and 
in the following year, in view of the Corcnation of the King, the proceedings 
were postponed until May 26th, 1903, when the delegates met at the Examination 
Hall of the Royal Colleges of Physicians and Surgeons, Victoria Embankment, 
London, W.C. More tban ordinary interest attached to the gathering, as it 
practically represented the half-century jubilee of the establishment of Inter- 
national Telegraphs by the laying of the first submarine cable from England to 
France. It is proposed to hold the next Conference in Lisbon (Portugal) in 1909. 


The following particulars relating to the Central Bureau, Berne, and its 
constitution and work have been prepared from official and other sources :— 

The International Bureau of the Telegraph Administrations (Bureau Inter 
national des Administrations Télégraphiques) is the title of an establishment 
created in 1868 to deal systematically with the whole business of International 
Telegraphs. The International Telegraph Conference held at Vienna in July, 
1868, formulated a Convention, and this Convention was final approved in its 
present form at the Conference held at St. Petersburg in 1875. (The CONVENTION 
is set out in full on pp. 441 and 442 of this HANDBOOK). By Article 14 of the 
Convention “А central office, placed under the superior authority of the chief 
Administration of one of the Contracting Governments to the Convention designated 
for that purpose in the Service Regulations [referred to below], is appointed to 
collect, arrange, and publish information of all kinds relating to international tele- 
grapby, to study requests for modification of Tariffs and service regulations, to 
notify the changes adopted, and, generally, to study all subjects and execute all 
work entrusted to it in the interest of international telegraphy." It may be 
added that the subject of International Telephonic Communication comes within 
the purview of the Bureau's operations. 

The expenses incurred in working this office are contributed by the Adminis- 
trations whose telegraphic systems are conducted under the terms of the Convention, 
and who are described as ‘‘the Contracting States.” The Convention itself 
prescribes, amongst other things, for 


The priority of Government and service telegrams, 
The strict secrecy of messages, their prompt despatch and delivery, and 
The regulation of accounts between the Contracting Parties. 


But the States adhering to the Convention do not accept any responsibility on 
account of the service of internatiopal telegraphy, and reserve the right "to stop 
the transmission of any private telegram which may appear dangerous to the 
security of the State, or which may be contrary to the lawa of the country, or to 
public order ог 4есепсу.” Each adhering Government also has the power to 
suspend its telegraphic service “ for an indefinite period, if it deem necessary ; 
either generally or only upon certain lines and for certain classes of correspondence," 
the only condition being that notice shall be given to the other Contracting States 
in order to facilitate the proper working of the Convention. Any State can 
adhere to the Convention on request, or may renounce its adhesion. The 
Convention remains in force indefinitely, ог for а period of one year after its 
denunciation, but remains in force as regards the other Contracting States. 


"INTERNATIONAL SERVICE REGULATIONS" 


have been annexed to the Convention, and it is decreed that these Regulations 
shall possess the same authority as the Convention itself. While the Convention 
remains the document under the terms of which international telegraphy is соп- 
ducted, the Tariffs and Service Regulations are subject to revision by successiva 
Conferences, which take place about every five years ; each Conference fixing the 
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time and place of the next meeting. Delegates are appointed by the Contracting 
States to attend these Conferences, each Administration having a right to one vote. 
The revisions resulting from the deliberations of the Conferences only come into 
operation after they have been formally ratified by all the Governments of the 
Contracting States. There is nothing to prevent the States making separate 
arrangements among themselves, so long as these have no general application. 

After specifying for the electrical condition of the wires and cables, and certain 
arrangements for testing, &c., the SERVICE REGULATIONS (as last revised by the 
London Conference in 1903) prescribe :— 

(а) the manner in which telegrame must be written—as to clearness of 
writing, in plain as well as secret language; letters, figures, signs of 
punctuation, forms of address, and similar details. 

(6) the method to be adopted in counting words. 

(c) tariffs for international telegraphic traffic. 

(d) the signals which are to be used in telegraphing letters, figures, 
signs of punctuation, official instructions, Wc. 

(е) the regulation of traffic in the event of interruption to the normal 
means of telegraphic communication. 

(f) the delivery of telegrams by the office of destination. 

(а) the regulation of inter-State and international telegraphic communi- 
cation. 

(h) the preservation for a given period of all originals of telegrams and 
documents relating to telegrams. 

The order in which telegrams are transmitted are (1) Government, (2) service, 
(3) urgent private, (4) non-urgent private, (5) press messages ; and it is decreed 
that the originals of telegrams and dccuments relating thereto are to be preserved 
for at least eight months. For certain purposes the International Telegraph 
System of the World is divided into two regimes. The European regime comprises 
all the countries of Europe, as well as Algiers, Tunisia, Tripoli, Russia in 
Caucasus, Turkey in Asia, Azores, Senegal, the coast of Morocco, and other 
countries situated outside Europe which are declared by the respective Adminis- 
trations to belong to this regime. The extra-European regime comprises all the 
countrics not included in the preceding cnumeration. 
On the subject of the Telephone Service, it is provided that the Con- 
relepnone tracting States may, as requirements arise, provide international 
elephone e : У к ие н : | 
Service, telephonic communication, either by establishing special wires or appro- 
priating existing wires to that service. The unit adopted by them for 
the collection of the charges and the duration of the connectiuns is the “ three 
minutes’ service," which in this country regulates our telephone trunk line service. 
We may conclude this reference to the International Telegraph Convention, and 
the Service Regulations worked in conjunction therewith, by pointing out to 
extensive users of the telegraph service the advisability of their possessing an 
acquaintance with what may be termed “the law relating to International Tele- 
graphy.” Such important subjects as refunds, the order of transmissiun of messages, 
the authorised method of word counting, the payment of charges, general procedure. 
in transmission, reply-paid messages, International telegraphic money orders, the 
method of writing out telegrams for transmission, and other important matters are 
dealt with in the 83 Articles of which the Regulations consist. 


CONSTITUTION AND DUTIES OF THE BUREAU. 


We have consulted, for the purpose of this article, the recently. published trans- 
lation of the London revision of the Convention and Regulations for the following 
particulars, * 


SE, 

The International Telegraph Convention of St. Petersburg, and the International 
Service Regulations, London Revision, 1903," in the original French text, with English 
translation, in parallel columns. Ву C. E. J. Twisaday and С. В. Neilson. Officially accepted by 
Н.М. Postinas er General. (London: “The Electrician” Printing and Publishing Co., Lid 
SalisLury-court, Fleet-street.) Price 68, net. (See also Advt. on р. 486.) 
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The International Bureau, which was formally established by Article 16 of the 
Vienna Convention, as previously mentioned, was organised by the chief Administra- 
tion of the Swiss Confederation, and it is expressly stipulatedthat the expenses of this 
office must not exceed the sum of 100,000 franes (say, £4,000) per annum. This 
amount does not include special expenses caused by the extra services rendered 
by the Bureau to the International Conferences, and the sum named may be 
increased by consent of the Contracting States. The Swiss Telegraph Adminis- 
tration supervises the expenses, makes the necessary advances, and prepares the 
annual accounts, which are communicated to all the Administrations interested, these 
being, for the purposes of account, divided into 1st, 2nd, 3rd, 4th, 5th and 6th classes. 
Administrations of the Ist class bear 25 parts of the total expense; 2nd class, 20; 
3rd class, 15; 4th class, 10; 5th class, 5; and 6th class, 3 parts. The coefficients 
referred to are multiplied by the number of States of each class, and the sum of the 
products thus obtained shows the number of parts by which the total expense of 
administration is to be divided, the quotient representing the value of a part. The 
Telegraph and Cable Companies (whose “enterprises,” by the way, by Article 
LXXXVII, form an integral portion of the International Telegraph System) are 
(by courtesy, but not by right) invited to the Conferences, and representatives 
of the Companies are present at the deliberation of the delegates, but do not vote. 
The contributing classes are now (1904) made up as follows :— 


Ist class: Germany, Argentine Republic, Commonwealth of Australia, Austria, 
Brazil, France, Great Britain (including Gibraltar, Malta, and the Protectorate 
of East Africa and Uganda), Hungary, British India, Italy, Japan, Russia, Turkey ; 

2nd class: Spain; 

Srd class: Belgium, Dutch East Indies, Norway, Holland, Roumania, 
Sweden ; 

. <th class: Cape of Good Hope, Denmark, Egypt, French Indo-China, New 
Zealand, Switzerland, Uruguay ; TP 

51А class: Bosnia-Herzegovina, Bulgaria, Portuguese Colonies, Greece, Mada- 
gascar, Portugal, Senegal, Servia, Siam, Tunis ; 

6th class: Ceylon, Crete, Luxemburg, Montenegro, Natal, New Caledonia, 
Persia. 

It is required of all adhering Administrations that they shall forward to each 
other reciprocally all documents relating to their internal telegraphic service, 
and, further, shall communicate to each other every improvement which they 
may introduce, the International Bureau serving generally as the medium: for 
` these communications. All alterations of tariffs, both internal and international, 
the opening of new lines and the closing of old lines (so far as they affect inter- - 
national tratfic), the opening and closing of offices, the interruption and restoration 
of telegraphic communication, &c., are notified to the International Bareau either by 
printed or written documents or by telegrams. In a similar manner any reports or 
communications affecting international traffic, statistical tables showing growth of 
traffic, the situation of lines, the number of offices, instruments, &c., and informa- 
tion respecting all experiments instituted in the different branches of the service 
by the contracting Administrations are forwarded to the International Bureau. 

The International Bureau arranges and publishes the Tariffa and notifies to the 
Administrations all particulars relating to them —by telegraph, if the matter is 
urgent.“ In addition, the International Bureau edits, by the aid of the documents 

laced at its disposal by the adhering Administrations, a journal printed in the 

rench language. This organ is the Journal Télégraphique, published monthly at 
Berne. The office also prepares, periodically revises, and publishes an official map, 
showing the cables and landlines of the world, and generally keeps at the disposal 
ef the contracting parties such special information affecting international tele- 
graphy as may be at any time required. 


* From time to time the Berne Bureau publishes these revised tariffs ani other modifica- 
tions and a'terationg deemed necessary for the perfect working of the international service. 
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French is the official language in which all the work of the International Bureau 
is conducted, and in which all official documents relating to international 
telegraphy are issued. | 

No unimportant portion of the duties of the Bureau is the preparation 
of material for the (usually) quinquennial Conferences, which includes the 
editing, printing and distribution of amendments to and modifications of the 
Service Regulations and Tariffs proposed to be submitted to the Conference by 
the Contracting States; the preparation and publication of minutes of the proceed- 
ings at the Conferences, and other important documents. The proposals to be 
submitted are published in the French language, and are forwarded to the various 
Administrations and Companies, and when the Conference meets suggestions and 
objections are submitted. Those emanating from the companies must, however, 
find a proposer and seconder, who must, of course, be representatives of the Con- 
traeting States. The views thus presented on behalf of the Companies are 
always received with the weight attaching to the opinions of experts through 
whose hands so very large a proportion of the international telegraphic traffic passes. 

The Director of the International Bureau assists at all sittings of the 
Conference, and takes part in the discussions, but is without a vote. The manage- 
ment and details of the Bureau are submitted for examination and approval Se 
Conferences from time to time. Finally, the International Bureau makes an annual. 
report upon its management, which is communicated to all parties concerned. It 
is usual for the Minister responsible for the Telegraph Service of the country 
in which a Conference is held to preside over its deliberations. At the 1903 
Conference in London the duty was undertaken by Mr. J. С. Lamb, C.B., C.M.G., 
Secretary (for Telegraphs) to His Britannic Majesty's Post Office. 

In connection with the very important subject of tariff charges for Inter- 
national messages, the “franc effective” is the monetary unit upon which all 
tariffs are regulated. The Regulations set out the present equivalent of the gold 
franc in the various countries adherent to the Convention ; but it is stipulated that 
in countries where the value of the money varies, owing to fluctuations of 
exchange, the equivalent of the franc given in the Regulations is, in case of 
considerable change, modified by taking as a base (be mean equivalent of а franc 
during the preceding three months. The country affected modifies the equivalent 
according to this stipulation, fixes the date from which charges shall be collected 
according to the new equivalent, and notifies the other adherent Administrations 
through the International Bureau. 

The Bureau also compiles and keeps up to date the ** Nomenclature," a bulky 
volume giving the location of all the offices in the world where pub'ie messages are 
transmitted and received. Fo 


CODE VOCABULARIES, «С. 


Plain and secret language for telegraphing purposes (the latter of which has 
now come into almost universal use) is defined in the above-mentioned “Service 
Regulations," and it is decreed that по word of more than ten characters, of the 
Morse alphabet can be employed in code (or secret) messages. Cipher messages 
(formed of groups of figures) have to be made up exclusively of Arabic figures. 
Article VIII. of the Budapest revision (1896) of the Regulations decreed that 
From a date to be fixed by a future Conference, all the words employed in private 
telegrams written in code language shall be taken from a duly-augmented otticial 
Vocabulary prepared by the International Bureau of the Telegraph Administrations." 

Therefore, amongst the multifarious duties which have of late fallen upon the 
International Office has been the compilation of this “Oficial Code Vocabulary," 
the first edition of which was published in 1895. This Vocabalary was compiled 
under instructions from the Conference held in Paris in 1890; but its method of 
compilation met with much opposition from the leading merchants, Chambers of 
Commerce, and other commercial bodies throughout the world. The Conference 
held at Budapest in 1896 was t» hive fixed the dite at which thi: Vocabulary 
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was to b:come compulsory for extra-European telegrams. For European messages 
the Vocabulary was to have applied three years after publication. Owing, 
however, to the strong opposition to the compulsory use of the Vocabulary, the 
Budapest Conference deferred its decision, at the same time ordering that a 
“second edition” of the Vocabulary should be prepared. This was subsequently 
completed and published in four volumes, price £8. 3s. 6d. (80fr.) In the 
Preparation of the first edition it was decided to have regard in the selection of 
the words to telegraphic, caligraphic, orthographic, and phonetic accuracy, and it 
was in these respects that that edition failed. The Budapest Conference, т 
regard to the second edition, decided that it shoull consist of all words from the 
eight authorised languages (English, German, French, Italian, Dutch, Spanish, 
Portuguese and Latin) which contain not more than ten letters. This left to 
experts, and code and code vocabulary compilers, the selection of words best 
suited to secret language telegraphy, but provided the only list from which such 
words could be selected. бо far а well meant attempt was made to méet the 
somewhat exacting requirements of users of codes. But there still remained а 
great deal of dissatisfaction, and the Conference in London in June, 1903, having 
given the matter farther consideration, approved the Regulations following :— 

The text of private telegrams may be in plain or secret language, the latter 
eing sub divided into code and cipher language. Each of these languages may 
be employed alone or conjointly with the others in the same telegram. Plain 
language is that which offers an intelligible sense in one or more of the languages 
‘authorised for international telegraphic correspondence. Commercial marks, 
letters representing signals of the universal commercial code used in semaphoric 
‘telegrams, abbreviated expressions currently used in ordinary or commercial 
correspondence (as fob, cif, caf, svp or any other analogous expression), the 
acceptance of which rests with the country of origin, does not alter the character 
of a telegram in plain language. 

Code language is that which is composed of words not formiog intelligible 
hrases in one or more of the languages authorised for telegraphic correspondence 
in plain language. The words, whether genuine or artificial, must be formed of 
syllables capable of pronounciation aecording to the usage of one of the following 
anguages : —German, English, Spanish, French, Dutch, Italian, Portuguese or Latin. 
ombinations not fulfilling these conditions are regarded as language in letters 
aving a secret meaning and are so taxed. Nevertheless, those which may be 
formed by the union of two or more words in plain language contrary to the usage 
of the language are not admitted. 

Cipher language is that which is formed: (1) Either of Arabic figures, of 
group; or series of Arabic figures having a secret meaning, or of letters, groups or 
series of letters having a secret meaning. (2) Of words, names, expressions or 
ombinations of letters n t fulfilling the conditions of plain language or of code 
language. The mixture in the text of the same telegram of figures and of letters 
having a secret meaning is not admitted. | 

Thus it follows that all words at present allowed to be used in code telegraphy 
are confirmed and an immensely extended range of words capable of use in 
elegraphic Codes is authorised. 

The new Regulations as to Code Vocabularies comes into force on July 1st, 1904. 


The permanent staff of the establishment at Berne inc'udes: M. le Colonel 
E. Frey, Director of the Bureau ; M. Emile Eschbaecher (formerly in the Frenck 
service, and S cretary of French Posts and Telegraphs under M. Curchod), Assistant- 
Director; and MM. Fr. Louis Gascard and J. Chr. Homberger, Secretaries. 
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French is the official language in which all the work of the International Bureau 
is conducted, and in which all official documents relating to iaternational 
telegraphy are issued. | 

· Мо unimportant portion of the duties of the Dureau is the preparation 
of material for the (usually) quinquennial Conferences, which includes the 
editing, printing and distribution of amendments to and modifications of the 
Service Regulations and Tariffs proposed to be submitted to the Conference by 
the Contracting States ; the preparation and publication of minutes of the proceed- 
ings at the Conferences, and other important documents. The proposals to be 
submitted are published in the French language, and are forwarded to the various 
Administrations and Companies, and when the Conference meets suggestions and 
objections are submitted. Those emanating from the companies must, however, 
find à proposer and seconder, who must, of course, be representatives of the Con- 
tracting States. The views thus presented on behalf of the Companies are 
always received with the weight attaching to the opinions of experts through 
whose hands so very large a proportion of the international telegraphic traffic passes. 

The Director of the International Bureau assists at all sittings of the 
Conference, and takes part in the discussions, but is without a vote. The manage- 
ment and details of the Bureau are submitted for examination and approval of the 
Conferences from time to time. Finally, the International Bureau makes an annual 
report upon its management, which is communicated to all parties concerned. It 
is usual for the Minister responsible for the Telegraph Service of the country 
in which a Conference is held to preside over its deliberatione. At the 1903 
Conference in. London the duty was undertaken by Mr. J. C. Lamb, C.B., C.M.G., 
Secretary (for Telegraphs) to His Britannic Majesty's Post Office. 

In connection with the very important subject of tariff charges for Inter- 
national messages, the “franc effective” is the monetary unit upon which all 
tariffs are regulated. The Regulations set out the present equivalent of the gold 
franc in the various countries adherent to the Convention ; but it is stipulated that 
in countries where the value of the money varies, owing to fluctuations of 
exchange, the equivalent of the franc given in the Regulations is, in case of 
considerable change, modified by taking as a base /Ae mean equivalent of a franc 
during the preceding three months. The country affected modifies the equivalent 
according to this stipulation, fixes the date from which charges shall be collected 
according to the new equivalent, and notifies the other adherent Administrations 
through the International Bureau. 

The Bureau also compiles and keeps up to date the Nomenclature," a bulky 
volume giving the location of all the offices in the world where pub'ic messages are 
transmitted and received. 


СорЕ VOCABULARIES, «С. 


Plain and secret language for telegraphing purposes (the latter of which has 
now come into almost universal use) is defined in the above-mentioned “ Service 
Regulations," and it is decreed that no word of more than ten characters,of the 
Morse alphabet can be employed in code (or secret) messages. Сїрһег messages 
(formed of groups of figures) have to be made up exclusively of Arabic figures. 
Article VIII. of the Budapest revision (1896) of the Regulations decreed that— 
“ From a date to be fixed by a future Conference, all the words employed in private 
telegrams written in code language shall be taken from a duly-augmented official 
Vocabulary prepared by the International Bureau of the Telegraph Administrations." 

Therefore, amongst the multifarious duties which have of late fallen upon the 
International Office has been the compilation of this “Oficial Code Vocabulary,” 
the first edition of which was published in 1895. This Vocabulary was compiled 
under instructions from the Conference held in Paris in 1890; but its method of 
compilation met with much opposition from the leading merchants, Chambers of 
Commerce, and other commercial bodies throughout the world. The Conference 
held at Budapest in 1896 was t» hive fixed the dite at which this Vocabulary 
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was to b:come compulsory for extra-European telegrams. For European messages 
the Vocabulary was to have applied three years after publication. Owing, 
however, to the strong opposition to the compulsory use of the Vocabulary, the 
Budapest Conference deferred ita decision, at the same time ordering that a 
“ second edition” of the Vocabulary should be prepared. This was subsequently 
completed and published in four volumes, price £8. 3s. 6d. (80fr. In the 
preparation of the firat edition it was decided to have regard in the selection of 
the words to telegraphic, caligraphic, orthographic, and phonetic accuracy, and it 
was in these respects that that edition failed. The Budapest Conference, in 
regard to the second edition, decided that it shoull consist of all words from the 
eight authorised languages (English, German, French, Italian, Dutch, Spanish, 
Portuguese and Latin) which contain not more than ten letters. This left to 
experts, and code and code vocabulary compilers, the selection of words best 
suited to secret language telegraphy, but provided the only list from which such 
words could be selected. So far a well meant attempt was made to meet the 
somewhat exacting requirements of users of codes. But there still remained a 
great deal of dissatisfaction, and the Conference in London in June, 1903, having 
given the matter further consideration, approved the Regnlations following :— 

The text of private telegrams may be in plain or secret language, the latter 
being sub divided into code and cipher language. · Each of these languages may 
be employed alone or conjointly with the others in the same telegram. Plain 
language is that which offers an intelligible sense in one or more of the languages 
authorised for international telegraphic correspondence. Commercial marks, 
letters representing signals of the universal commercial code used in semaphoric 
telegrams, abbreviated expressions currently used in ordinary or commercial 
correspondence (as fob, cif, caf, svp or any other analogous expression), the 
acceptance of which rests with the country of origin, does not alter the character 
of a telegram in plain language. 

Code language is that which is composed of words not formiog intelligible 
phrases in one or more of the languages authorised for telegraphic correspondence 
in plain language. The words, whether genuine or artificial, must be [e of 
syllables capable of pronounciation aecording to the usage of one of the following 
languages : —German, English, Spanish, French, Dutch, Italian, Portuguese or Latin. 
Combinations not fulfilling these conditions are regarded as language in letters 
having a secret meaning and аге so taxed. Nevertheless, those which may be 
formed by the union of two or more words in plain language contrary to the usage 
of the language are not admitted. 

Cipher language is that which is formed: (1) Either of Arabic figures, of 
groups or series of Arabic figures having a secret meaning, ог of letters, groups or 
series of letters having a secret meaning. (2) Of words, names, expressions or 
combinations of letters n t fulfilling the conditions of plain laoguage or of eode 
language. The mixture in the text of the same telegram of figures and of letters 
having a secret meaning is not admitted. 

Thus it follows that all words at present allowed to be used in code telegraphy 
are confirmed and an immensely extended range of words capable of use in 
Telegraphic Codes is authorised. 

The new Regulations as to Code Vocabularies comes into force on July Ist, 1904. 


The permanent staff of the establishment at Berne inc'udes: M. le Colonel 
E. Frey, Director of the Bureau ; M. Emile Eschbaecher (formerly in the Frenck 
service, and S cretary of French Posts and Telegraphs under M. Curchod), Assistant- 
Director; and MM. Fr. Louis Gascard and J. Chr. Homberger, Secretaries. 
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LAND LINES OF THE WORLD. 


Below are given such particulars as we have been able to ob‘ain of the land 
lines of к CES) the world, corrected up to December 31, 1903 :— 


— 


Length of Lines in Miles. Length of Conductors ii Miles. Pneumatio 


d 


COUNTRIES. 


Under. | | Under. | iu газ. 
| паег- 
Aerial. | gro ind. Total. Aerial. ground. | Total | (Yards.) 


y — — 


Africsn Transcont'nt']. Tel. Co.“ 1,595 — 1,595 1,595 — 1,595 — 
Austria 21,523 104 21,627 69,404 1,879 70,983 83,406 
Bahamas ANN 6 — | 6 | т Geen pus 
Belgium | 4,041) 9 4,050 21,318] 253, 2L571| 3,352 
Bonn! 8 1,795 — | 1,795 — -- — — 
Bosnia-Herzegovina ......... .. 1,762 — 1,702! 3,807 -— 3,807 ; — 
Brazil! орао тата о „.ͥ; 14,677 | — 14,677 27,670 —- 27, 670 — 
British East Africa ............ 120 — 120 126 — 126 — 
British Guiana... 312 — | 312 1,234 | — 1,234 = 
British India (India Office) . 55,055 — . 55,055| 181,833 — 181,883 — 
British North Borneo ......... 599 -— 599 — — — 
British South Africa . 4,765 — | 4,765 4 765 | — 4,765 — 
Bulgaria ... 3,263 1' 3,964] 6835. — 6,835 s 
Canada—Gt. N.-West. Tel. Co 18,286 — 18,286 34. 794 — 34,794 — 

Canadian Pacific Telegraphs| 9, 900 2 9,902 44,685 57 44,742 — 

Western Union Те]. Co ..... 2,756 28. 2,781 13,025 44 13,069 — 

Government Tel. Service.. 5,481 — 5,481 : 5,481 — | 5,481 — 
Cape Colony ..................... 8,018 11! 8,029 | 28,763 2,190 30,953 
Ceylon E m 1,519 — 1,519 2,721 — 2,721 — 
il | 1173 ы | 7,473 | 13,344 => | 13,344 ~ 
China ............................. 14,000 — 14,000 — — — — 
Corea q E 19001 — | 1200 18350 — | 1,350 — 
Costa Rica ....... С 835 | . — 835 is - = же 
Denmark... eene 3,811 7 3,818 12,538 472 13,010 — 
Dutch Indies 5,459 15 5,474 8,070 41 8,111 — 
Ecuador. . 2.070 | — | 2.070 ud RECS: — би 
Egypt eene 2.538 = 2,538 | 10,755 ы 10755; — 
France, Continent and Coraica, 55,157 3,997 59,154, 196,657, 13,853 210,515 288,828 

„ Algeria 4,445 16 4,461] 10,417 166 10,5888 — 
French Guiana (Cayenne) ... 171 — | 171 171 — 171 — 
French Indo-China (Cochin. | 

China, Cambodgia, Annan, | | 

Tonkin, and Laos).., TN 7,587 39 7,626 13,422 68 13,490 — 
Germany. %% 77,828 3,953 | 81,781 | 276,684 | 27,116 303,800 | 180,204 
Great Britain and Ireland ... 43,023 1,768 44,791 305,366 | 104, E 409,378 114,400 
Grese 5,717 1 5,718 | 8,590 1| 8,591 | — 
Holland .......................... 3,779 290 | 4,008 15,397 761! 16,158. 1,004 
Hungary 23,036 33 23,069 117,154 2,498! 119,652|  — 
Indo-European Persian Gulf | 

System (Mekran Coast) ... 698 — 698 1,392 =i 1,392 — 
Indo-European Teheran, | 

Bushire Line 693 — | 693] 2.079 — 9,079 | — 
НИЯ 24,370 — ; 24,870! 94,225 Em 91,225 = 
„ souvent gots 16,374 7 16,381! 78,261 680 78,944 РЕ 
Luxemburg.. 259 — | 259 508 — 508 — 
Malay States (Federated) 969 — 969 460 — 1, 316 | — 
Mauritius `... 141 — i| 141 316 ME 316 , == 
Tt MOXICO: nde denn eio ар, 20,258 — 20,258' 31,454 — 31,454 — 
Natal . seal d» == | 1,722 4,678] — 4. 678 — 
Netherlauds East ludia 8 12,441 — 12,441 | — — i — 
New South Ха'ез............... 14,430 : 95 14, 525, 53,671 3,946 58,617 — 
New Zealand. 7,749 REL M: ^ 7,749 22.6722 — 22.672 — 

Carried forward. тов | 513,706. 10.315 524,021 1,727,740 | 158,742 1,887,451 671,194 


* Exclusive of 20:148 nautical miles of river cables and 39:031 miles of conductors, t Inclusive of 535 miles of 
lines апа 569 miles of conductors belonging to the Peruvian Corporation. 
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LAND LINES OF THE WORLD - continued. 


| Length of Lines in ines in Miles. | Length of Conductors in Miles. HM 
COUNTRIES. С ата ИАА Spe pe Tubes: 
« Aerial. Con Total. с Aerial, | Kennt? Total. | (Yards). | 

Brought forward ........ 518, 5 10,315 | 524,021 1,727,740 | 158, 742 1,887,451 671,191 
Nienngss 8 | 1,691 — 1, 694 2,326 — 2,326 — 
North American Tel. Co. . 1,074 ge 1,074 2306 — 2, 306 — 

Norway q ̃ 5,479 us 5,4791 11,402 - 11,402 41 
Nerd ' 2716 = 2,716 2,820 = 2,820 — 
Рогїида1.......................... 5, 298 — 5,298! 11,669 = 11,669 — 
Queensland ..................... 10,269 — 10,269 20,306 — 20, 806 — 
Rou mania ͥ 3,439 9| 3,448: 7,388 41 7,429 — 
Вона TE" c 76,434 192 76, 676 177,148 427 177,575 — 
Senegal ͥ ͥ 1,501 l| 1,512 2.038 11| 2,019 == 
Servia нн 8 1,689 НА 1,689 3,863; — 3,863 — 
South Australia . 5,783 — 5,7838 18,467 — 18,467 — 
Southern Кћодема ............ ' 9,233 | — 2,233 4,496 — 4,196 — 
SPRID и И 24,481! 366 24,847 48,749 323 | 49,072 — 
Sudan Provinces ............... 3,052 | = 3,052 3,451 | — 3,451 — 
Sweden 5.699 5 5, 704 17,609 60| 17.669 — 
Switzerland ...................... 3,907 58| 3,935 12,919 1,745 14,657 — 
Tasmania и 1,778 — 1,778 | 2,803 | 6 2,809 — 
Tunis Ma 1,398 5 1,403 , 2,537 5 2,542 — 
Turkey ле. 24,331! — | 24831! 39519 = 39,519 — 
Uganda Protectorate ......... 246 | — 246 246 — 246 — 
„ State Rly Telegraphs 950 — 590 1.762 | —- 1,762 — 


United States of America— 
Commercial Cable Co......| 97,344 


153 27,497 192,566: 7,829 | 200,395 | 4,900 


Western Union Company...| 184,636 252 | 184,888 1,050,186 15,211 1,065,397 — 
Victoria —Postal Department| 4,001 1 4,002 9,894 38| . 9,932 3,097 

Rly. Department... 2,588 — 2,588 | 3.795 — 3,195 — 

W estern Australia.. .. ......| 6,066 — 6, 066 9,118 — 9,118 — 


922,342 11,367 | 933,349 3,387,716 184.135 3,573,223 679,835 


3 Exclusive of 811 miles of miscellaneous subaqueous cables апа 2,320 miles of conductors. + Exclusive 
of 404:6 nautical miles of cable in Gulf of Mexico. 
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TELEGRAPHIC COMMUNICATION 


BETWEEN 


GREAT BRITAIN AND FOREIGN COUNTRIES AND COLONIES. 


EUROPE. 


THE Continent of Europe is connected with Great Britain by the cables of the 
following Governments and Companies :— 

Eastern Company.—Triplicate cables to Portugal and Gibraltar—one touching 
at Vigo and Cadiz, in Spain, with a triplicate continuation to the Island of Malta, 
from whence a line extends to Zante. There is also a direct cable between Great 
Britain and Gibraltar, another connects Vigo and Gibraltar direct. From Zante.á 
network of cables belonging to the same company connects Trieste (Austria) 
Otranto (Italy), Greece, Turkey, and almost all the Greek and Turkish islands. 

Lines from Marseilles to Bona and Malta, and from Modica (Sicily) to Malta, 
afford alternative routes between Malta and Great Britain. | 

From Portugal, the cable of the Europe and Azores Company extends to 
San Miguel and Fayal in the Azores. Other Islands in the Azores are connected 
_ by cables belonging to the Portuguese Government. 

Direct Spanish Company.— This Company possesses a cable between the 
Lizard and Bilbao, in Spain, also a short cable from Marseilles to Darcelona. 

Government Cables.—Eight cables to France, two to Belgium, three to 
Holland, and six to Germany are owned and worked by the British, French, 
Belgian, Dutch, and German Governments. These cables form the chief means of 
telegraphic communication between Great Britain and Western and Central Europe. 

Great Northern Company.—This Company by its five cables from England, 
one to Sweden, two to Norway, and two to Denmark, with continuations to 
Sweden and Russia, connects Great Britain with Northern Europe. Telegraphic 
communication between France and the North of Europe is kept up by two cables 
from Calais to Fanoe (Denmark), belonging to this Company. 

Indo-European Company.—This Company accepts messages for Southern 
Russia along its leased lines to Odessa, from which place telegrams are carried 
forward to Turkey by the cable of the Black Sea Company. 

Germany and Spain are connected by the cable of the Deutsche See- 
Telegraphen-Gesellschaft (an Anglo-German Company) from Borkum to Vigo. 


AMERICA AND WEST INDIES. 


The North Atlantic is crossed by fourteen cables, belonging to the Anglo- 
American (4), Commercial (4, one via the Azores), Direct United States (1), 
Compagnie Française (2), Deutsch-Atlantische ig: o свео ene 
(1) and American Telegraph and Cable (2) Companies. The cables of the latter 
company are worked by the Western Union Company. 

The Bahama Islands are connected with Florida by а Bahaman Government 
cable from Jupiter Inlet (Florida) to Nassau. 

Hayti is connected with New York by the cables of the United States 
and Hayti Company. 

Telegrams for the West Indies may be forwarded by two routes, viz, :—(1) By 
the lines of the International Ocean Telegraph Company (worked by the Western 
Union Company) from Florida to Havana, thence by land-lines across Cuba and 
by the Cuba Submarine Company along the shores of the island of Cuba, to 
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Santiago, and thence to Jamaica ; (2) Via Halifax and Bermuda to Jamaica in one 
transmission by the lines of the Halifax and Bermudas and Direct West 
India Cable Companies. The West India and Panama Company's system 
thence embraces almost all the West Indian Islands, and extends to Demerara in 
British Guiana and to Colon and Isthmus of Panama. 

The rome nie Frangaise des Cables Télégraphiques owns cables from 
the island of Cuba to Hayti and on to Puerto Plata, with a land line across the 
island to San Domingo, and thence by cable to Curacao (Dutch) and on to La 
Guayra, in Venezuela. From Puerto Plata a second system runs to Martinique, 
Paramaribo in Dutch Guiana, Cayenne in French Guiana, and Pinheiros in Brazil. 

For Central America and the West Coast of South America messages are 
carried by the cables of the Mexican Company, from Galveston (Texas) to 
Tampico and Vera Cruz in Mexico. At this place the lines of the Central and 
South American Company commence, and carry telegrams on to Goatzacoalcos 
(Mexico), whence a land line connects Salina Cruz on the Pacific. There is also a 
direct cable from Galveston to Goatzacoalcos, belonging to the Mexican Telegraph 
Company. From Salina Cruz the Central and South American Company's cables 
extend to Valparaiso (Chili), calling at 5. Jose (Guatemala), Libertad (Salvador) 
San Juan del Sur (Nicaragua), Panama, Buenaventura (Colombia), St. Elena 
(Ecuador) and Payta (Peru), Lima, Iquique, and on to Valparaiso. The same 
Company has a duplicate cable from Salina Cruz to Chorillos, calling at San Juan 
del Sur and St. Elena. 

From Lima the lines of the West Coast of America Company also extend 
along the coast to Concepcion, calling at Callao and Mollendo (Peru) and Arica, 
Pisagua, Iquique, Antofagasta, Coquimbo», Valparaiso and Santiago in Chili. 

The East Coast of South America is connected by the lines of the Eastern 
Company to Lisbon, and by the lines of the Western Company from thence 
to Pernambuco. From Pernambuco the lines of the Western Company extend 
northward to Para, calling at Ceara and Maranham, and southward there are 
duplicate cables to Rio Grande do Sul, calling at Bahia, Riojaneiro, Santos, 
and Santa Catarina ; iu addition there is а system of direct cables connecting 
Para with Pernambuco, Pernambuco with Riojaneiro, and Riojaneiro with Monte- 
video. The cables of the River Plate Company and Compania-Telegrafico- 
"Telefonica connect Montevideo and Buenos Ayres. 

The Pacific and European Company, acting in conjunction with the Western 
Company and the West Coast of America Company, has established a line of 
telegraphs between the Argentine Republic and Chili (Valparaiso), thus bringing the 
whole of the West Coast of America into direct communication with Great Britain 
and Europe. 

The land lines of the Argentine Government and the Central and 
South American Company also connect the cab!es on the East Coast with 
those on tho West Coast of South America, viá Buenos Ayres to Valparaiso. 

The Amazon Company connects—by cable laid in the River Amazon—the ` 
City of Manaos, the capital of the State of Amazonas, with the City of Para at the 
mouth of theriver; with intermediate stations or branch lines at Pinheiro, Mosqueiro, 
Soure, Cametá, Breves, Gurupá, Chaves, Macapá, Alemquer, Monte Alegre, Santarem 
and Obidos, in the State of Para, and Parentins and Itacoatiara in the State of 
Amazonas. At Para the cable joins the land lines of the Brazilian Government 
and the cables of the Western Telegraph Company. 


AFRICA. | 
Northern Africa is connected by the cables of the Eastern Company from 
Gibraltar to Tangier, Malta to Tripoli, Malta to Egypt (3), and Trieste (Austria) 
and Otranto (Italy) to Egypt through Zante and Crete. The Spanish Govern- 
ment also work cables to Alboran, Melilla, Ceuta, Chaforinas, Alhucemas, Penon 
de la Gomera, and Tangier, and the latter place is connected with Oran (Algiers) 
by a cable belonging to the French Government. 
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TELEGRAPHIC COMMUNICATION 


BETWEEN 


GREAT BRITAIN AND FOREIGN COUNTRIES AND COLONIES. 


EUROPE. 


THE Continent of Europe is connected with Great Britain by the cables of the 
following Governments and Companies :— 

Eastern Company.—Triplicate cables to Portugal and Gibraltar—one touching 
at Vigo and Cadiz, in Spain, with a triplicate continuation to the Island of Malta, 
from whence a line extends to Zante. There is also a direct cable between Great 
Britain and Gibraltar, another connects Vigo and Gibraltar direct. From Zante.á 
network of cables belonging to the same company connects Trieste (Austria) 
Otranto (Italy), Greece, ‘Turkey, and almost all the Greek and Turkish islands. 

Lines from Marseilles to Bona and Malta, and from Modica (Sicily) to Malta, 
afford alternative routes between Malta and Great Britain. 

From Portugal, the cable of the Europe and Azores Company extends to 
San Miguel and Fayal in the Azores. Other Islands in the Azores are connected 
by cables belonging to the Portuguese Government. 

Direct Spanish Company.— This Company possesses a cable between the 
Lizard and Bilbao, in Spain, also а short cable from Marseilles to Barcelona. 

Government Cables.—Eight cables to France, two to Belgium, three to 
Holland, and six to Germany are owned and worked by the British, French, 
Belgian, Dutch, and German Governments. These cables form the chief means of 
telegraphic communication between Great Britain and Western and Central Europe. 

Great Northern Company.— This Company by its five cables from England, 
one to Sweden, two to Norway, and two to Denmark, with continuations to 
Sweden and Russia, connects Great Britain with Northern Europe.  Telegraphic 
communication between France and the North of Europe is kept up by two cables 
from Calais to Fanoe (Denmark), belonging to this Company. 

Indo-European Company.—This Company accepts messages for Southern 
Russia along its leased lines to Odessa, from which place telegrams are carried 
forward to Turkey by the cable of the Black Sea Company. 

Germany and Spain are connected by the cable of the Deutsche See- 
Telegraphen-Gesellschaft (an Anglo-German Company) from Borkum to Vigo. 


AMERICA AND WEST INDIES. 


The North Atlantic is crossed by fourteen cables, belonging to the Anglo- 
American (4), Commercial (4, one via the Azores), Direct United States (1), 
Compagnie Francaise (2), Deutsch-Atlantische ee ВЕШТ 
(1) and American Telegraph and Cable (2) Companies. The cables of the latter 
company are worked by the Western Union Company. 

The Bahama Islands are connected with Florida by à Bahaman Government 
cable from Jupiter Inlet (Florida) to Nassau. 

Hayti is connected with New York by the cables of the United States 
&nd Hayti Company. 

Telegrams for the West Indies may be forwarded by two routes, viz, :—(1) By 
the lines of the International Ocean Telegraph Company (worked by the Western 
Union Company) from Florida to Havana, thence by land-lines across Cuba and 
by the Cuba Submarine Company along the shores of the island of Cuba, to 
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Santiago, and thence to Jamaica; (2) Via Halifax and Bermuda to Jamaica in one 
transmission by the lines of the Halifax and Bermudas and Direct West 
India Cable Companies. The West India and Panama Company’s system 
thence embraces almost all the West Indian Islands, and extends to Damerara in 
British Guiana and to Colon and Isthmus of Panama. 

The Compagnie Frangaise des Cables Télégraphiques owns cables from 
the island of Cuba to Hayti and on to Puerto Plata, with a land line across the 
island to San Domingo, and thence by cable to Curacao (Dutch) and on to La 
Guayra, in Venezuela. From Puerto Plata a second system runs to Martinique, 
Paramaribo in Dutch Guiana, Cayenne in French Guiana, and Pinheiros in Brazil. 

For Central America and the West Coast of South America messages are 
carried by the cables of the Mexican Company, from Galveston (Texas) to 
Tampico and Vera Cruz in Mexico. At this place the lines of the Central and 
South American Company commence, and carry telegrams on to Goatzacoalcos 
(Mexico), whence a land line connects Salina Cruz on the Pacific. There is also & 
direct cable from Galveston to Goatzacoalcos, belonging to the Mexican Telegraph 
Company. From Salina Cruz the Central and South American Company's cables 
extend to Valparaiso (Chili), calling at 5. Jose (Guatemala), Libertad (Salvador) 
San Juan del Sur (Nicaragna), Panama, Buenaventura (Colombia), St. Elena 
(Ecuador) and Payta (Peru), Lima, Iquique, and on to Valparaiso. The same 
Company has a duplicate cable from Salina Cruz to Chorillos, calling at San Juan 
del Sur and St. Elena. 

From Lima the lines of the West Coast of America Company also extend 
along the coast to Concepcion, calling at Callao and Mollendo (Peru) and Arica, 
Pisagua, Iquique, Antofagasta, Coquimbo», Valparaiso and Santiago in Chili. 

The East Coast of South America is connected by the lines of the Eastern 
Company to Lisbon, and by the lines of the Western Company from thence 
to Pernambuco. From Pernambuco the lines of the Western Company extend 
northward to Para, calling at Ceara and Maranham, and southward there are 
duplicate cables to Rio Grande do Sul, calling at Bahia, Riojaneiro, Santos, 
and Santa Catarina; iu addition there is a system of direct cables connecting 
Para with Pernambuco, Pernambuco with Riojaneiro, and Riojaneiro with Monte- 
video. The cables of the River Plate Company and Compania-Telegrafico- 
Telefonica connect Montevideo and Buenos Ayres. 

The Pacific and European Company, acting in conjunction with the Western 
Company and the West Coast of America Company, has established a line of 
telegraphs between the Argentine Republic and Chili (Valparaiso), thus bringing the 
whole of the West Coast of America into direct communication with Great Britain 
and Europe. 

The land lines of the Argentine Government and the Central and 
South American Company also connect the сађјез on the East Coast with 
those оп the West Coast of South America, vidi Buenos Ayres to Valparaiso. | 

The Amazon Company connects—by cable laid in the River Amazon—the ` 
City of Manaos, the capital of the State of Amazonas, with the City of Para at the 
mouth of the river; with intermediate stations or branch lines at Pinheiro, Mosqueiro, 
Soure, Cametá, Breves, Gurupá, Chaves, Macapá, Alemquer, Monte Alegre, Santarem 
and Obidos, in the State of Para, and Parentins and Itacoatiara in the State of 
Amazonas. At Para the cable joins the land lines of the Brazilian Government 
and the cables of the Western Telegraph Company. 


AFRICA. | 
Northern Africa is connected by the cables of the Eastern Company from 
Gibraltar to Tangier, Malta to Tripoli, Malta to Egypt (3), and Trieste (Austria) 
and Otranto (Italy) to Egypt through Zante and Crete. The Spanish Govern- 
ment also work cables to Alboran, Melilla, Ceuta, Chaforinas, Alhucemas, Penon 
de la Gomera, and Tangier, and the latter place is connected with Oran (Algiers) 
by a cable belonging to the French Government. 
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The Eastern Company has land lines through Egypt from Alexandria and 
Port Said to Suez, from which place it has four cables to Aden, one of the latter 
calling at Suakim and three at Perim. From Perim the cables of the Italian Govern- 
ment extend to Assab and Massowah, the Eastern Company also work cables to the 
French settlement of Obock, and to the Turkish Station of Sheik Seyd in the 
province of Yemen. From Obock the French Government has laid a cable to 
Djibouti on the same coast. The Turkish Government owns a cable from Suakim 
to 1 авина whence land lines extend to various towns in the provinces of Hedjaz 
and Yemen. 


The Eastern and South African Company's cables commence at Aden and 
are laid along the East Coast of Africa to Durban, calling at Zanzibar, Mozambique, 
&nd Delagoa Bay. From Zanzibar branch cables extend to the Seychelles ard 
Mauritius, also to Mombasa (where connection is mado with land lines extending 
into British East Africa as far as Port Florence, on Lake Victoria-Nyanza), 
Bagamayo and Dar-es-Salaam ; the cables to the two latter places are the property 
of the German Government. The communication is continued by land lines 
to Makindani. "There is also а cable from Mozambique to Majunga in Madagascar 
belonging to the French Government, connecting with а lend line a number of 
inland offices in that island. From Lourenço Marques there is a land line to 
Pretoria and to several stations in Portuguese territory as far north as Inhambane. 
The Eastern and South Africa Company also owns cables from Cape Town to 
Mossamedes, Benguela, and Loanda, where a junction is effected with the cables 
of the West African Company, thus affording a triplicate route, via the West 
Coast, with the South African Colonies. The cable between Mossamedes and 
Cape Town also connects Swakopmund at Walfisch Bay. The land lines of the 
Portuguese Government in Angola are connected with the cable system at 
Mossamedes, a telegraph line connecting Capangombe, Humpata, and Lubango. 
At Benguela a land line connects the inland town of Catumbella, and at Loanda 
the line is extended inland to Dondo and Malange. 

The Eastern Company has connected South Africa with Great Britain by 
a direct cable route touching at Madeira, St. Vincent (Cape Verd), Ascension 
and St. Helena; and in conjunction with the Eastern Extension, Australasia and 
China Company has extended the cable from Durban to Perth (Western Australia) 
and Adelaide (South Australia), connecting by special wire from thence to Sydney 
(New South Wales), via Mauritius, Rodrigues, and Cocos-Keeling Islands, forming 
an all-British direct cable route between South Africa and Australasia. 

From Durban the Government land lines extend to all parts of Natal, the 
Transvaal and Orange River Colonies. From Cape Town the Government lines 
reach to all parts of Cape Colony as far north as Mafeking. The British South 
Africa Company's lines continue the communication via Buluwayo and Salisbury 
to Umtali, in Southern Rhodesia; from thence the African Transcontinental 
Company's line extends, via Tete (Portuguese territory), through the British 
Central Africa Protectordte—following the western shore of Lake Nyassa—to а point 
a considerable distance along the eastern shore of Lake Tanganyika, touching en 
route at Bismarckburg (German East African territory), and is being constructed 
in the direction of the British East African Protectorate. From Umtali the Beira 
Railway Company takes the line to Macequece, Chimoio, Fontesvilla, and Beira, 
at the mouth of the Pungwe River. There are also lines, owned by the Portuguese 
from Tete to Sena, Pinda, Chiromo, Quilimane, and Chinde. | 

The ports along the West Coast of Africa are connected by the cables of the 
African Direct, Spanish National and West African Companies. St. Vincent, 
the starting place of the African Direct Company, is connected with Europe by 
means of the Eastern Company's cables to Lisbon, and the line of the Western 
Company from Lisbon via Madeira. From St. Vincent the cables extend to 
Bonny calling at St. Iago (Cape de Verd Islands), Bathurst, Sierra Leone, Sekondi 
Accra, Lagos, and Brass, with a branch line from Lagos to Kotonou. 
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The Spanish Government own and work the cable between Cadiz and the 
Canary Islands. 

The Spanish National Company work the cable between the Canary Islands 
and Saint Louis in Senegal, which is jointly owned by that Company and the 
French Government. Saint Louis and Dakar are connected by a cable belonging 
to the India Rubber Company. From St. Louis the South Americam 
Company's cables extend to Pernambuco, calling at Fernando de Noronha. 

e West African Company's line is divided into two sections. The first starts 
at Bathurst, and connects Bissao and Bolama, and between Conakry and Sierra Leone. 
The second section commences at Bonny, calling at Principe and St. Thomé, and ter- 
minating at Loanda. The French Government have cables connecting Dakar with 
Konakry in Senegal and Grand Bassam with Gaboon (Libreville) via Kotonou. From 
Grand Bassam, the French Government lines serve the stations on the Ivory Coast, 
viz., Assinee, Jacqueville, Lahou, Взгеђу and Blieron. Numerous stations on the Gold 
Coast are connected by Government land lines from Accra extending to Lomé and 
Little Popo in German territory.  Togoland is also reached by land line from 
Kotonou, which is now the normal route for that country. From St. Thomé a 
cable is laid to Gaboon and Loanda. An aerial line runs south from Libreville 
(French Congo) to the frontier at Loango and Massabe, and inland from Loango to 
Brazzaville on the frontier of the Congo Free State. From Bonny a cable subsidised 
by the German Government connects the Cameroons, and from Kotonou the 
French Government have a line to Whydah ; and lines extending inland to numerous. 
stations in French Soudan, connecting with the coast at Dakar and St. Louis, 
and with the French Guinea coast at Konakry. 

Cadiz, the starting place of the Canary Islands cable, is connected with 
Great Britain by the cables of the Eastern Company via Vigo, via Lisbon, or via 
Gibraltar ; and by the cable of the Direct Spanish Company via Bilbao. 


ASIA AND OCEANIA. 


There are two main routes between Great Britain and India, viz.: those of 
tho Eastern and Indo-European Companies. 

The Eastern Company's route passes through Malta, which is reached by 
quadruplicate and triplicate cables through Lisbon or Gibraltar and Malta, 
from Malta by triplicate cables to Alexandria, land lines through Egypt, 
quadruplicate cables down the Red Sea to Aden, and triplicate cables to Bombay. 

The Indo-European Company's duplicate lines cross the North Sea, traverse 
Germany and Russia, to Teheran in Persia. From this place the land lines are 
maintained by the Indian Government as far as Bushire, whence the Government 
cables are laid along the Persian Gulf to Jask, and Kurrachee. There is a cable 
also from Bushire to Fao in Turkey, and another from Jask to Muscat (Arabia). 

The land lines of the Indian Government connect Bombay and Kurrachee 
with Madras, the starting point of the Eastern Extension Company's cables. 

The duplicate cables from Madras to Penang, Malacca, Singapore, Sumatra, 
Java, and Port Darwin in Australia belong to the Eastern Extension Company. 
From Port Darwin the land lines of the South Australian Government cross the 
continent to Adelaide, whence land lines extend to all parts of Australia. А third 
cable has been laid between Java and Australia, landing at Roebuck Bay in Western 
Australia, which place is connected by land lines with Sydney by direct wire to 
Adelaide (South Australia), thence by cable to Perth (Western Australia), which 
‘is connected by cable with Durban (Natal) via the islands of Cocos-Keeling, 
Rodrigues, and Mauritius, and also with Zanzibar vía Seychelles, giving an 
additional alternative route from Australasia to Europe via South Africa or via 
the Red Sea. From Penang the native State of Perak is connected, and from 
Malacca land lines extend to the States of Selangor, Sunjie Ujong, and Jelebu. 
From Penang there is also a cable connecting Medan, and Sumatra (in the Dutch 
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Indies). There are three cables betwcen Penang and Singapore, one touching at 
Malacca. 

The duplicate cables between New South Wales and New Zealand and 
Victoria and Tasmania belong to the Eastern Extension Company. 

From Queensland (Southport) a series of cables owned by the British Pacific 
Cable Board connect New Zealand via Norfolk Island and Canada via Fiji and 
Fanning Islande, thus affording an additional route between Australasia and Europe 
via Canada and North Atlantic cables. The cable of the Société Frangaise 
des Télégraphes Sous Marins also connects New Caledonia. 

The Eastern Extension Company also possess cables from Singapore to Cochin 
China, Tonquin, Hong Kong, Manila (Philippine Islands), Macao, Foochow, and 
Shanghai. From Cochin China land lines extend to the Kingdom of Siam. The 
Visayas Islands in the Philippine group are also connected by this Company's 
cable from Manila. The Island of Labuan, off British Borneo, is also connected 
by this Company with а cable to Singapore on the one side and to Hong Kong 
on the other, thus making a Juplicate route between Singapore and Hong Kong. 
А cable joins Labuan with Mempakol, on the main land of the British North 
Borneo Company's territory, from whence a land line extends to Sandakan, the 
capital. 

E Another route to China is by the Great Northern Company's lines to Libau 
in Russia, thence by land lines across Russia via Siberia to прапу в ен оп {һе 
Pacific. The Chinese and Russian Governments' telegraph systems are connected 
at the Helampo-Blagowestchensk and the Kiakhta-Maimachin frontiers. China is 
also reached by а line from Bhamo in Upper Burmah ria Tingyueh in the province 
of Yunnan. 

From Wladiwostock the Great Northern Company has duplicate cables to 
Nagasaki (Japan) and Shanghai; also single cables from Shanghai to Amoy and 
Hong Kong, and from N agaeaki to the Island of Tsushima and Fusan in Corea. 

The land lines of the Chinese Government connect the interior of China and 
Corea with the cables of the Eastern Extension and Great, Northern Companies at 
Taku, Chefoo, Shanghai, Amoy, Foochow, and Hong Kong. A Chinese cable 
connects the mainland with the Island of Hainan, & Japanese cable Foochow with 
the Island of Formosa, and а French cable Amoy with Tourane, in Aunam. 

Cables have recently been laid between Shanghai and Taku, touching at 
Chefoo, and the latter place has been connected by cables with Wei-hai- Wei, Port 
Arthur and Kiauchau. А further cable has been laid between Shanghai and 
Kiauchau, and the section between Chefoo and Taku has been duplicated, thus 
completing а system of duplicate cables be cables between the North and South of China. 


BOOKS FOR. TELEPHONE ENGINEERS. 
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| PRACTICAL INFORMATION FOR TELEPHONISTS. By T. D. Lockwood. 
TELEPHONE RINGS AP AND METHODS ОР CONSTRUCTING THEM 
TELEPHONE LINES AND “THEIR “PROPERTIES. By W. J. Hopkins. 


New Ed. 6 


MANUAL OF THE TELEPHONE. Ву Sir W. H. Preece and A. J. Stubbs. 


ver 500 pages and 334 illustrations. 


THE ‘TELEPHONE SYSTEMS OF THE CONTINENT OF EUROPE. By 


А. R. Bennett, M. I. M. R. 169 illustrations. 153. 


AMERICAN TELEPHONE PRACTICE. Ву Kempster В МШег. Third 


Revised and Enlwrged. 13:., post free 133. 64 


COMMERCIAL TELEPHONY. Ву Dane Sinclair and F. C. Raphael. Fully 


illustrated. (łn preparation. ) 


"THE ELECTRICIAN” PRINTIN G& PUBLISHING co. Ltd., 
1, 2 & 5, SALISBURY COURT, LONDON, 
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TELEGRAPH TARIFFS PER WORD FROM THE UNITED 
KINGDOM TO ALL PARTS OF THE WORLD. 


CORRECTED TO JANUARY, 1904. 
The following Companies Collect and Deliver Messages at the Addresses given :— 

Name of Co. and Indication 
of Route for use on Messages Гохрох STATIONs. PROVINCIAL STATIONS, 
handed 10 at Postal Offices. 

11, Old Broad-st, E.C. 

8, Leadenhall.st. E C. 

3, Great Tower-st, Е.С. 

37, Holborn-via, E.C. LIVERPOOL: K13, Exchange-bldzs. 


4, Electra House, E.C. MANCHESTER : 20, Brown-street. 
EAS TERN pom dE Baltic, St Mary Axe, E C. || Grasaow : 5, Royal Bank-place. 
“Via Eastern. 42, Parliament-st, S.W. PORTHCURNOW, Treen R. S. O., 
Foreign Auction Hall, Cornwall. 
Covent Garden, W. C. 


449. West Strand, W. C. 
| 18, Old Broad.st, E С. | | 


INDO-EUROPEAN .. 


6 & 8, Lime-st-sq, E.C. LivEkroor : 6, Water-street. 


“Via Indo.” . — |'10&11, Mincing-In, E.C. J | M^cnesreR: Duchy Chambers. — 
GREAT NORTHERN 3, St. Helen's-pl, E С. f NEWCASTLE. 
“Via Northern." J || ABERDEEN. 


: В 74, Gracechurch.st, Е.С.) | Катмостн : Post Ottice- buildings. 
DIRECT SPANISH | Foreign Auction Hall. LIVERPOOL: K13, Exchange-bldgs. 
^ Via |, Via Spanish." | © Covent Covent Garden, W.C W.C Ji MANCHESTER : 20, Droen. street. 


LIVERPOOL: Al, The Exchange. 


71, Old Broad-st, Е.С. || GLASdOW: 29, Gordon- street. 
109, Fenchurch- st, Е.С. || BRISTOL: Back Hall Chm, Bald win-st. 


“Via Commercial.” | | 1, Northumberland av. EDINBURGH : 34c, Frederick. street. 
[W. O.] Leen: 5, Bernard street, 

Baltic, St Mary Axe, Е С. |: DoNDEE: 37, Albert-square. 

55 & 56, Негева  SWANSEA : Agency. (mond st, 


Within, Е С. ‚ WESTON - SUPER - MARE: 12, Rich- 
39, Mark Lane, Е.С. ~ 
34 "Throgmorton- st. E. C. 
Winchester House, E. C. 


24. Throgmorton-st. and || MANCHESTER : 7, Royal Ex, Bank-at, 
Se H 46, Mark. lane, E. C. BRADFORD : 10, Forster-square. 
FOE 2, Northumberland- av., || DUNDEE: 1, Panmure-street. 
Charing-cross, W.C. || Ерімвокон : 50, Frederick.street. 
Tooley-st. (Hay's wf. 2 Гети : Exchange- buildings. 
S. E. NEwcASTLE-ON-TYNE: 1, Side. 
„23, Royal Exchange., LIVERPOOL: F7, Exchange-bldgs, & 
| ЕС. Cotton Exchange, Brown's-bldgs. 
6, Throgmorton-st., E. C. Grascow : 67, St. Vincent-street. 
16, Mark-lane, Е.С. BRL: Carlton Chm, Bald win-st. 
East India- -avenue, MANCHESTER: 18, Moult-st, Cross-st. 
COMMERCIAL Leadenhall-st., Е.С. | BRADFORD: 8, Forster-square. 
CABLE ............ BN 11, Duke-street, S. E. ^, NEWCASTLE-ON-TvNE : 29, Sandhill. 


LivERroor: D6, Exchange-bldgs. 
Bristo.: Back Hall Chambers, 


DIRECT ЧАГЫ; 


“Via P. O.“ The Ad St. Mary 


#121, Royal Exchange,E.C. _ 
109, Fenchurch-st, E. C. 
40, "Mark-lane, E.C. | 


+ Ебћорћаш House, Arun- 
WESTERN UN ION. . del. at, Strand, W. C. 


STATES............ East India-avenue, E.C. | Baldwin-street. 
“Via Direct Cable." Commercial Sale Rooms, Gr ASGOW ; 4, Waterloo-street. 
Mincing-ln,E.C. [E. C. 
4, Bishopsgate-st Wow 
24, Royal Exchange, E. C. 
FRENCH 2, Mincing Lane, E.C. 
ATLANTIC CABLE || 5, New Bridge-at, EC. 


. 4, Waterloo- street, and 
29, Gordan- street 

| ]AVERPOOL : 8, Rumford-street, and 
Cotton Exchange. 


„a Western Union.“ 2, Northumberland. -av, ‚ MANCHESTER : 31, Brown-street 
[S.E. | Other Stations same as Anglo- 
ии Hay's Wharf), || American Company. 


Baltic, St. Mary Axe, K. C. 
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TELEGRAPH TARIFF PER WORD FROM THE UNITED KINGDOM TO ALL PARTS De THE WORLD. 
— —$9————- 
EUROPE, &c. 


NAME OF COMPANY. 


DESTINATION OF MESSAGE. ` INDO: PE 
EASTERN. | EUROPEAN. NORTHERN. | Ge 9 
S. d. 8. d. s. d з. d з. 4. 
Ic A 0 9 T dei 0 2% 
AUSTRIA-HUNGARY ....................... 0 10 d 0 3 
A/ ð ван 88 © 9 К 0 9 
, sët г 0 2 
BosxiA- HERZEGOVINA a.. a set a 0 4 
BULGARIA оосо анон 0 7 Ge we 0 4 
RT S roseo x 1 7 usi Е 17 
DZNMARK EE sf E 0 3 З 0 4 
ERANCE аи ни EX RR BE 0 10 a xe bs 0 2 
GERMANY ое ek 868 0 4 p 0 2 
GIBRALTAR: хеее ананна 0 34 - T 0 33 0 3% 
GREECE AND ISLANxDPS . . 0 64 ... | ds T 0 64 
Hell ðͤ uir seres m | T" se T 0 9 
ITALY. ³o 8 | 0 7 as iss "m 0 3 
Lux BOuſ—ͤ—ꝛ . | и | ‚= em ТУ 0 25 
Hir 8 ДЕ 8 Ei Gen Se O 
MoxrEN Eno ͥ . KEE 2 - | ei oc М 0 4 
NORWAY ее soe cosi rece » * 03 "n 0 3 
PORTUGAL Il LU [k H 0 33 T ve 0 34 0 34 
RoUMA NIA ·U OOHOtL neon 0 7 T T T 0 34 
Russia IN EUROPE  ................ в 1 0 0 54 0 53 25 0 54 
RUSSIA IN ASIA (IST REGION)......... * gë 10 — 10 
RussiA IN ASIA (2ND REGION)......... ge? (3 1 8 ups ] 3 
SERVIA .......... /—— 9 0 7 ses as К 0 3% 
SPAIN x. . н . в . . . . . 0 33 m 0 84 0 34 
Spain (vid Marseilles and Barcelona). Sep - T 0 54 0 54 
SWEDEN wi ee exists xeu ан ES o 0 34 dk O 34 
SWITZERLAND ........ — é Seis e uM m T 5 0 3 
Iii ⁵³ð rri a 0 5 0 5 0 5 
TRIPOLI (AFRICA) e 0 83 gus 0 85 
TUNIS преко тека 9ͤö8 0 10 0 24 
TURKEY IN EUROPE AND ASIA AND 
ISLANDS (except Cyprus) . 0 64 0 11 0 11 | 0 63 


In no case may a less sum than 10d. be accepted for a telegram or reply. 


AMERICA. 
NAME OF СОМ. | NAME OF СОМ. 
| PAN | NY. 


DESTINATION ОР MESSAGE. DESTINATION OF MESSAGE. 


| Eastern. ATLANTIC. EASTERN. ATLANTIC. 
| s. d в. d в. d. | s. d 
COSTA: RICA ао а T 4 2 |AMAZON TELEGRAPH Co. 's 
GUATEMALA— | STATIONS—- 
San Jose 3 1 Pinheiros ..................... 
Other places 34 Souré, Mosqueiro, Салпеја | 
NICARAGUA— Breves, Спгора u LA 10 4 10 
San Juan del Sur............ 3 11 Chaves, Macapá, Monté | 
All other places 4 2 Alegre, Santarem ......... ) 
Нохрџваз (Republic) 3 9 Alemquer, Obidos ......... 
SALVADOR— Parintins ............... ве... v1 7 5 7 
Libertad |... oret д з 3 6 Itacoatiara .................. EE ND 
All other places ............ T 3 9 Maddoas | 
ARGENTINE REPUBLIC Га 2 4 2 © BRITISH GUIANA kk 14 2 7 D 
BOLIVIA анаа 8 5 9 r a ва 5 9 5 8 
BnAziL—Pernambuco ......... 3 0 8 0  Согомвід, UNITEDSTATESOF | 
Para: uec 09 4 0 Buenaventura ........ ...... 7 10 5 6 
All other places, except Isthmus of Panama.. ...... 7 10 5 0 
AMAZON Со'в Stations | 4 0 4 0 All other places ............ | 210, 6 9 
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TELEGRAPH TARIFF PER WORD FROM THE NITED KINGDOM Tu ALL PARTS OF THE WORLD. 


AMERICA —(continucd.). 
im | ARE 
DESTINATION OF MESSAGE. DESTINATICN OF MESSAGE 
EASTERN. ATLANTIC. ATLANTIC, 
s. d. 4. || Canada and U.9.—(continued). & d. 
Юстсн Guiana—Surina .. б 2. 9. Arkansas, Colorado, Dakota, Indian 
merengue ud оа 7 ib 9 Territory, Iowa, Kansas, Louis- | 
FnrsCH С Ди 1 9 9 {апа (except New Orleans), | 
B ШАХА............... о 9 Minnesota (except Duluth, Min- | | 
p. n —— мен E 2 neapolis S. Paul, & Winona), 
ied CCC И 2 9 Missouri (except St. Louis), d 5 
с uie bus Ko 2 Montana, Nebraska, New Mexico, 
EN С. о. Oklahoma Territory, Texas, 
aripanc, Cumana, : Wyoming, Florida (except Pensa- 

Higuerote, — Maracaibo, E d соја and Key West; 

E Mar and Puerto |]. Arizons, California, British Colum- ) 

All. th d A bia (except Clinton, One Hundred 
M с A Meu Bana: ge 2 and Fifteen Mile House, Alexan- | 
pce ar, Arizpe, Dana- dria, Barkcrville, Lillooet, One 

Gas 5 Hundred and Fifty Mile House, 

MIL ne Т ој о, Di 6 Pavilion, Quesnelle, Soda Creek, 

MOLD xe Ux Blackwater, Fraser Lake Aber- 

5 , Sabinas, Sal- deen Canne y. Hazelton, Maurice- 

01:0, Запл........ 5 town, Port Simpson, Skeena Сап- 
Coatzacoalcos, Mexico City) 6 von, Telegraph Creek, Atlin, 
м. eraCruz(City) Bennett, Frasier, Log Cabin, Pen- 

other places — T 7 nington, Summit and White 
Canada and United 8tates— Pass), Flo:ida (Key West), Idaho, 16 

Se . Manitoba, Nevada, North-Wes 

Cape Breton (Nova Scotia), Connecti- Territories of Canada (except 

cut, Maine, Massachusetts, New Big Salmon, Cariboo Crossing, 

Brunswick, Newfoundland, Кет Dawson City, Five Fingers, 

Hampshire, Hoboken, Jersey SC Fort Selkirk, Forty Mile, Hoota- 

(New Jersey), New York (New Yor linqua, Lower Labarge, Northern 

City), Brooklyn, Ray Ridge, Flat- International Boundary, Ogilvie, 

bush, Fert Hamilton, Governor's Selwyn, Stewait River, Tagish, 

Island, Green Ridge, Long Island 0 White Horse and Cowley), Oregon, 

City, New Brighton, New Dorp, Utah, Vancouver Island, Wash- 

Port Richmond, Quarantine, St. Stn 8 Г 


George, Stapleton, Tompkinsville, 
West New Brighton, Yonkers, 
Nova Scotias, Ontario, Prince Edward 


BRITISH CoLU MIA 
Clinton, One Hundred and Fifteen 


Island, Quebec, Rhode Island, St. Mile House . 
Pane миш. е VE Alexandria, Barkerville, Lillooet, | )- 
И i ee One Hundred and Fifty Mile 19 
District of Columbia, Delaware, House, Pavilion, Quesnclle, Soda 
Maryland, New Jersey (except E 
Hoboken and Jersey ity), New Blackwater, Fraser Lake. ...... . 1 11 
York Geer New York City, Hazelton, Mauricetown, Port Simp- 
Brooklyn, Bay Ridge, Flatbush, son, Skeena Canyon, Tslegraph|$2 4 
Fort Hamilton, Governor's Island, 2 Creek, Aberdeen Cannery ......... 
Green Ridge, Long Island City, Atlin ... ..... ee ЕО .| 2 9 
New Brighton, New Dorp, Port Bennett, Frasier, Log Cabin, Pen- 
Richmond, Quarantiae, St. George, nington, Summit, White Pass ... E 1 
Stapleton, Tompkinsville, West New Мовти - West TERRITORIES OF 
Brighton, Yonkers’, Pennsylvania. САМАРА | 
Alabama, Georgia, Iilinois, Indiana, Dig Salmon, Cariboo Crossing, Five 
Kentucky, Louisiana ( NewOrleans), Fingers, Fort Selkirk, Hootalin- 2 9 
Michigan, Minnesota (Duluth, ua, Lower Labarge, Selwyn, 
Minneapolis, St. Paul, Wiuoua), agisb, White Horse 
Mississippi, Missouri (St. Louis), 3 Cowley ен E omes 3 1 
North Carolina, Ohio, South Caro- Dawson City, Fortv Mile, Northern 
Jina, Tenuessee, Virgnia, West International Doundary, Ogilvie, ls 2 
Virginia, Wisconsin, Flo:ida(Pea- | Stewart Rirenn I J 
касэ1а).............. РИЧИ "E Ais АНИ ees 8 3 10 
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WEST INDIES: 
| 


NAME ОР NAME ^F 
COMPANY. | CUMPANY. 
DESTINATION OF MESSAGE. 3 | DEST NATION OF MESSAGE. See 
ATLANTIC Se ATLANTIO. 
| 
/// AA ¾ . не 4 4 T. CROIX са ea Ан ae 53 
ВАНАМАЗ— Nassau (New Providence) 2 5 È нь 43 
BARBADOS ........... TE . 4 9 rr / ваја 4 6 
BERMUDA  ......... CC 2 6 T. THOMAS  .......... WR is аса 5 0 
CUBA—Havana ........................... 18 Ve Т. VINCENT EE 4 7 
All other places ........................ 1 10 | | a Dominco—Hayti, Republic of— 

CURACAO ..... CCC 6 9 | Сар Haitien, Port-au-Priuce and ls 4 
DOMINICA | со ð а 4 2 Mole St. Nicholas „ j 
GRENADA: ан: 4 8 АП other places . 7 5 
GUADELOUPE ............................. 5 9 © SAINTES (The) ............... — Ó 5 2 
JAMAICA: анна 3 0 SAN Dominoo, REPUBLIC OF-All officce 6 6 
MARIE GALANTE _........................ 5 2 | TRINIDAD сина ов он виа 5 1 
MARTINIQUE oo. k . 5 2 | Turx’s ISLAND .. ... Se 3 0 
PORTO. diess нео 4 2 


| 
| 


AFRICA AND ADJACENT ISLANDS 


i NAME OF COMPANY. 
DESTINATION OF MESSAGE. |--- — pirer 
EASTERN. SPANISH. 


DESTINATION OF MESSAGE. : 


EAST COAST- - в. d. s. d. WEST = 
British East Africa Protec- COAST s. d. 
torate Mombasa 2 6 Ascension Island .... ...... 2 6 
Ditto other places... | 2 10 Bathurst .......... eere 3 6 
Ger.E. A'rica-Bismarckb'rg 3 1 Benguella ..................... 9 9 
D tto other pct 2 8 Ditto Govt. Stations...| 9 10 
Madagascar— Majunga .. 3 2 Bissao and Bolama ........ ‚| 4 6 
Mauritius, Seychelles, - Donny eines vod se adit 6 3 
Zanzibar and Rodriguez. 2 6 Se „CCC 6 6 3 
PORTUGUESE E. AFRICA Cameroons ............ ........ e 5 
Lovrenco Marques, Mozam- | nn 0 9 

lique, Ressano Garcia, | Ditto rid St. Vincent 4 11 

(hibuto & Inhambane. 2 7 | Dahomey— Kotonou, &с. ...| 6 3 
Beira Ry. Co.’sStations...; 2 9 ; French Congo—Gaboon aren 6 9 
Dist ict of Zambesi 3 0 French Guinea— 

NOR1H—Egypt—Alexandria | Conakry ................ . |. 4 6 
Egypt—Cairo, Suez, Port; 1 7 Other places 4 7 

Said, & other Stations in | German S. W. Africa— 

Ist Region.............. ... 1 10 ; Swakopmund 2 8 
Do. ell Stations, 2nd Region 2 0 | Gold Coast — Accra&Sekondi| 5 7 
Do.all Stations. 3rd Region 2 3 4 | Ditto Other stations.] 5 9 

RED SEA PORTS— Aden ...... 2 6 Ivory Coast — Grand Ваззат. | 5 0 
Djibouti... . . 2 9 .. | Ditto Other stations. 5 2 
Italian E. Afri а— Assab, | Esse... 8 6 3 

Massowah and other Ditto Gov. stations.. 6 5 

stat ions 2 8 | Loanda ... ..... . . . . . 8 6 
Jeddah, and other stations | Ditto Govt. stations .. 8 7 

in Hedjaz, vía Једдаћ... | 3 9 Madeira ПНТ 10 
О аера 27 | Ditto та Cadiz .| 411 
Perf!!! он 2 6 || Mossamedes .................... 10 9 
Saakin t 2 6 Ditto Govt stations... | 10 10 
Yemen, vid Sheik Seyd ...| 3 1 s Principe ............... MEO QUK 1 € 

£0UTH— St. Helena ............... “| 2 26 
British Cntrl. African Pro- St. Jago . . . . . . . . . . 3 1 

tectorate (Nyassalenl)..| 2 il .. | Ditto ved Cadiz 4 0 
Brit. S. Africa Co.'sStations St. Vincent ......... Im 2 2 

Southern Rhodesia ...... 2 8 Ditto rid Cadiz 3 6 

Northern Rhodesia ......| 2 11 ... | San Thom 5 о 6 6 
Cape Cole nd 26 к? | Senegal and French Зопдап | 1 5 
Nai! 22 8 „ | Ditto rid St. Vincent. 4 3 
Tranivaal and Orange Sierra Leone .................. 4 6 

Ri zer Colonies ............ ' 2 6 | Togoland ll... . 5 11 


—ꝛ ̃ —„ ̃ ̃ dd ̃ ̃ —̃—¼ —ñ— Н 
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EASTERN. 
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— . bo. INT. TELEGRAPHS — ^^ 
ASIA AND AUSTRALASIA. 


DESTINATION oF | ХАМЕ ОР COMPANY. 7 DESTINATION OF е O 
Ree ate Eae | Мои [Ары 
6 ERN Paper | BEIER | вам, | те. | 
АммАм............... 58153 |Рн!ырртхкв-Тлгоп/ 4 514 5 4 515 8 
ERrrish М. Borngo |. | | Other Isl.(Visayas) 4 10| 4 10/|410/|86 1 
buan ............ 0 5 0 .. (RUSSIA IN AstA— 
Other places 5 3,5 8 E East (f Werne. 
CHINA—Marao .. 47.4 5/4 56 3 Oudinek, vid Sin- 
ther stations. | 4 5 4714 7/61. вроге ............ 6 7 Ж 
COCHIN CHINA. 4 6 4 6 ‘as | est ditto 6 10 5 
Сосэв-КЕЕмкс Is, 26. .. STRAITSS'TTLEM' T”, 
Conza-Seoul, Che. | Penang, Singa- la 63 6 
mulpo & Fusan, | pore, Maiaccaand j 
vii Japan 5 8 5 81410 7 4 Native States J 
Other places 51 5 1105 2|7 8 IAM,via Singapore} 5 05 0 
Durch Вовхво .. 45 4 5 85 Ge viá Moulmein . З 10 3 10 Ж 
Ротсн Ixpigs— | Tonquin m 5 65 6 
Java 4 0 4 0 |  TURKEY-IN-ASIA— 
Other Islands . 45/4 5 tui Bombay ...| 410 
FORMOSA 4... 410 4 10 4 10 6 6 ri El Arich 2 5 
NDIA .... ees 12 6/2 6 о SANDWICH 15АХ х 
Burman ......... 4 2 6 2 6] .. | Honolulu 3 0 
CEYLON .......... Vd 2. 4 5g m rr | +e [| Midway Island... 4 0 
JAN .. [58584 1017 4 | Laprone ISLANDS 
PENINSULA oF | Guam | 5 0 
Kwanotounc— | AUSTRALASIA — | 
PortArthur, Dalny | | Fanning Island ‚ |4 7 — |2 6 
and Talienvan.., | 4 5 454 5 iji (Suva) . ... 3 713 7 4 |8 0 
Persia— New Caledonia. 3 83 8 — |4 2 
Busbire, viá Malta 2 011 9/1 9 NewSouth Wales| 3 0| 3 01 .. 3 0 
Other places ,, 111/1 6/1 6 ew Zealand 3:03 0! . із 0 
Including Bushire Norfolk Island. 3 2 3 2 e 3 0 
rid Bombay... 4 7 Queensland ...... 3 03 0 e 3 о 
PEnsIANGULFSTA. South Australia! 3 03 0| ізо 
TIOXs— | Tasmania. 3 03 0 — |8 0 
vid Malta 2 0 2 3| .. 2i Victoria | 3030 3 0 
vid Bombay 3 7 ., | | Western Australia! 3 0 3 0 3 0 


Price 7s. 6d. net, post free 88. Fully Illustrated, 


Students’ Cuide to Submarine Cable Testing: 


NEW EDITION. 
By H. К. С. FISHER anp J. C. H. DARBY, 


The authors of this book have, for some pa past, been engage1 in the practical work of Submarine 
Cable Testing i. the Eastern Extension Telegraph Com 
Useful Guide for th 


e 
Puch the Cable Companies have recently instituted. То those desirous of entering the Cable Service. Messrs. 


sher and Darby's book ја indispens ble, as it is now necessary for probationers to pass these examinati 008 as 
part of the qualification fo. service 


Second Edition. Cloth Bound, 78. ва, ла / post free, Ва. 


BEGINNER'S MANUAL OF SUBMARINE CABLE 
TESTING AND WORKIN G. 


€ book is divided into 18 chapters, and de a's with: Batteries, Ohm's Law, Joint Resistance 
Wheatstone Bridge, Bridge Measuremen t^, Insulation Test by Direct Deflection, Inductive Capacity, 
Internal Resistance of a Battery, &с., E.M. К. of a Battery, &c., Current Strength in Wh. atstoue 
Bridge, &c., Tests of Broken or Fault y Cables, and Description of Apparatus, Ас. | 


— 


"The Electrician >> Printing and Publishing Co., Ltd., 
1. 2 & 3 SALISBURY COURT, FLEET STREET, LONDON ENGLANLD. 
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THE SUBMARINE CABLES OF THE WORLD. 


Partly Extracted from the Official Documents issued by The International Bureau of Telegraphic 
Administrations, Berne. 


WITH OUR OWN CORRECTIONS TO DATE AND ADDITIONS. 


— о о Di о о 


SUMMARY OF CABLES OWNED BY GOVERNMENT ADMINISTRATIONS. 


(See List of CABLES OWNED BY BRITISH GOVERNMENT ADMINISTRATIONS given on pages 464 to 469.) 


| No. of | Length in Nautical Miles. 


Cables 
COUNTRY. with one бг 
or more 
Ulo Of Cables. 

Argentine Republic .......... ( 13 59:824 138:544 
j| DA eM HE 47 224:250 235.339 
Bahamas WEE ТУРТА 1 211 :000 211-000 
Bi... 8 * 2 54:514 279:856 
Drazil aso tees ) 23 37-719 66:414 
British бшава SSES Rue 5 5 84:000 95:000 

British India, Indo- European elegraph Department E? | 
Government Administration /sce List of Cablos, p. 467) 157 2,168:013 1,711385 
BBI!!!» ĩð s 1 0'538 0-538 
Canada (see List of Cables, p. 468)................. ОРИ | 26 334750 334750 
Ceylon and India (Joint) . . . | 2 66:300 36 300 
C1 ³ꝛ . d ОК ТГ ""— | 1 113 000 113:000 
r . Е Dei eus | * 56 171:100 830:300 
Ой ЕЛИ e URN RI E V tiae 7 891490 891-490 
France and Algerien о... * 56 4,913°824 5,847 '200 
France (West Africa) (see Let of Cables, p. 469)... .......... 3 1,567 '238 1,567:238 
French [ndv-China (Cochin China, Tonquin and Amoy)...... 2 1,697°326 | 1,697'326 
RELIER = = * 89 9,795 695 | 5,654:977 
Great Britain and Ireland (see List of Cables, pp. 464 to 467). | "177 2,265 830 7,551'994 
Gees... ̃j ̃ ⁵ —•àaäů 46 549314 54:931 
111Cö·Ü· мое PM REN 32 241:543 | 780-449 
Inter-Colonial System (see List of Cables, p. 466) ............ 5 7,837 770 . 7,837'779 
(iP 36 1,063:088 . 1,112°458 
DR EE 103 2,154°883 ' 2,851'173 
ĩöêĩê—rL tarde dean ĩ ß e 1 1930 1:930 
Neri 8 1 1'000 1'000 
New South Wales (sce List of Cables, p. 469) .................. 147 51:789 108459 
New Zealand (see List of Cables, p. 469) ..................... m 16 | . 285°682 290-466 
hil tM E 322 291:489 375187 
POPU PM EE 4 | 115'050 115:050 
Queensland (see List of Cables, р. 468) ........................... 19 52:100 67:520 
Russia in Europe, and the Caucasus. .................. . 12 328:282 408 387 
Казаа in iI 1 70:157 - (0:157 
Sener 1 3:000 3-000 
South Australia (sce List of Cables, p. 468) F 3 49:360 49 360 
Зра E 15 | 77133106 1,771:346 
, ³· AAA ive eT * 17 208:488 368:131 
cal vr MC wm 2 | 9827 13:3 
Tasmania (sec List of Cables, р. 469) .............................. 4 4750 19:000 
Turkey in Europe and Asia . E 21 | 346'558 368'734 
Victoria (see List of Cables, р. 469) .............................. 1. 4:500 4 500 
Western Australia MIR eigenen ЛУ l | 3:750 3:750 
1,378  32,609'748 | 44,006 813 


* Including half of Cables owned jointly with other Administrations. 
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weg, ааа 
SUMMARY OF CABLES OWNED BY PRIVATE COMPANIES. 


No. of 
Cables | em gth of 
Page See List of Cables given on pp. 470 to 480. with one in Nautic al 
| cores. Miles. f 
470 | African Direct Telegr aph Company .................................... 10 3,03 1000 
470 Amazon Telegraph Company . не 185 1,326:000 
410  , Anglo-American Telegraph COMPANY: ceder упуте 14 9,507 660 
471 Black Sea Telegraph Company ... . . . | 1 337 147 
471 Canadian Pacific Railroad Compa 2 9 53:940 
471 Central and South American Telegraph Company ......... | 15 7,500-500 
471 i Commercial Cable Company eee 11 13,212:310 
472 Commercial eile | 4 7,846 747 
472 Compegnie Francaise des Cables Télégraphiques ... .............. ‚ 32 12,102:423 
473 Cuba Submarine Telegraph Company . . .. 10 1, 162000 
473 | Deutsch Atlantische 'l'e'egraphen-Gesellschaft ................. ... | 3 6,057:868 
473 | Deutsche-Sce-Telegraphen-Gesellschaft ............................. 1 1,111 979 
473 | Direct Spanish Telegraph Company ................................. 3 723:160 
473 Direct United States Cable Company ................................. 2 3,099 958 
473 Direct West India Cable Company . .. 2 1,265 300 
476 Eastern Telegraph Compi . . . . . . 139 39,749 360 
477 Eastern Extension, Australasia and Chins Telegraph Com- 
pri, qe 34 24,802:240 
477 Europe and Azores Telegraph Сотрапу............................ а 2 1,053 150 
477 Eastern and South African Telegraph Company .. | 14 9,068:052 
478 Great Noithern Telegraph Company ............................ osses 28 /,003:000 
478 | Halifax and Bermudas Cable Com Iny . . f 1 849-960 
478 India Rubber, Gutta Percha and Telegraph Works Company... 2 137:678 
478 Indo-European Telegraph Company. 3 22:000. 
478 Mexican Telegraph Compan e . ask 3 1,529 000 
480 Pacific and European Те:еџгарћ Company Lee page 480) ...... — — 
478 | River Plate E COMPANY зеи SE | 3 138000 
478 | South American Саб:е Company .......................... Ehe | 2 2,065°224 
478  ' Spanish National Submarine Pele aph Company ............... | 1 927:770 
479 nited Statesland Hayti Telegraph and Cable Company ...... ' 1 1,389°000 
479 West African Telegraph бошпу ее — 6 1,470:867 
479 | West Coast of America Telegraph Company ............... M 7 1,975:100 
479 | West India and Panama Telegraph Company ........... —— 24 4,639'000 
480 Western Telegraph Company® .................... ...... een ‚ 27 17,283:000. 
480 Western Union Telegraph Company °....................... ......... | 8 7,351'000 
l она ‚ 437 188,682'69:3 
ae ee - 


• Including London Platino-Brazilian and Montevidean and Brazilian Companies. 
+ For length of conductors seo Schedules рр. 470 to 480. 


GENERAL SUMMARY. 


TU a ee ee 
= No. of 
Cables with Length of Cables in 
one or Nautical Miles. 
more cores. 
Government * FC dap 1,378 32,609:748 
Private Companies...................... FFF 1437 188, 632-693 


Total. 1.815 221,292:441 
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L—CABLES OWNED BY BRITISH GOVERNMENT 


ADMINISTRATIONS. 
LEE 
33 
LANDING PLACES. $55 
355 
SES 
GREAT BRITAIN AND IRELAND. | 
A. Irish 8ea and 8t. George's Channel. | 
Port Mora (Scotland) to Whitehead (Deland) . | 1888 
Port Mora (Scotland) to Dor арћадсс (Ireland) .............. 1870 
Donaghadee to Poit Mora (telephone : 1893 
Kuock Bay (Scotland) to Whitehead (Ireland) 1879 
It. Bees, nr Whitehaven, to Port Согпаћ (Isle of Man) ' 1885 
Trecastle, Anglesey, to Howth, near Dublin. | 1871 
Abermawr,nrHaverfordwest. toBlackwater,nrWexford(Irlnd) 1880 
Fishguard Bay (S. Wales) to Blackwater, nr Wexford (Ireland) 1883 
-Aberg-irch, near Port Nevin (N. Wales), to Newcastle, | 
County Wicklow (Ireland see 1886 
„Abergeirch near Port Nevin (N. Wales), to Newcastle, | 
County Wicklow (Ireland. 1892 
Aberg-irch near Port Nevin (N. Wales), to Newcastle, 
County Wicklow (Irelanan . . ꝗ . 1898 
St. David's to Smalla (P . 1896 
Formby to Formby LightshipU—U I . 1895 
{sle of Man to Calf of Md . не 1897 
Trecastell (Anglesey) to Howth (near Dublin).............. .... | 1902 
В. England —East Coast. 
Aldeburgh to Shipwash Lightship........... sesse oe | 1894 
‘Kingsgate to Kentish Knock Lightship ......................-- | 1893 
Dumpton Gap to Goodwin Lightship ....................... beds 1893 
‘Frinton to Gunfleet Pile Lighthouse ....................... ....... | 1898 
C. Channel and Channel Islands. | 
*Fisherman's Head to Maplin Pile Lightship .................. 1895 
‘Bacton to Haysboro Lightship .................. . 1894 
Com pass Cove, near Dartmouth, to Fort Dayle (Guernsey).. | 1884 
Alderney to Fort Doyle (Guernsey)........ V 1870 
. St. Martin's Point (Guernsey) to Grève au Lancon (Jersey). | 1381 
Hurst Саг е to Sconce Point (Isle of Wight) 1896 
Horst Castle to Yarmouth (Isle of Wight) . 1885 
Porthcurno to St. Mary's (Scilly Isles . . | 1886 
St. Mary's (Scilly) to Isle of Trescow (Scilly)........ .......... 1892 
Bryer to Trescow (#е1Шу).......................... gt 1892 
St. Mary's to St. Agnes (Scilly . «O 1892 
St. Mary's to St. Mar'iu's (Зе у)............... e 1892 
Trescow to St. Martiu's (Scilly) ......... : « eee | 1892 
: Stone Pr. to Gurnard Вау (Isle of Wight)... .................... 1897 
"Croyde Bay to Lundy Island ....................................... 1893 
Mainland «о Caldy Island 4 2Z . BE .. | 1895 
“таегпзеу to Sark. . — M— MM 1903 
D. Orkney and Shetland Isles. 
Sanday (Orkney) to Westray (ОгКпеу)........................... 1891 
Sinclair Bay, Wick, to Sandwick Bay (Shetland).............. 1885 
Dunnet, near Thurso, to Rack wick Bay, Hoy Island (Orkney) | 1876 
Ноу (Orkney) to Houton Head (Mainland) . 873 
Hoy (Orkney) to Houton Head (Mainland)...................... 1898 
Workhead (Mainland) to Isle of Shapinshay (Orkney) . 1894 
‘Rerwick Head (Mainland) to Stronsa (Oikney).. ............... 1885 
Stronsa to Sanday (Orkney . ꝗ . 1884 
Scatha Bay(Orky.)toSand wick Bay(Shetd. ) (loo ped in Fair Isle) 1881 
Mainland (Shetland) to Yell (Shetland Isles) ................. 1890 
Burra (Orkney) to South Ronaldsha (Orkney) )))) . 1887 
Burra (Orkney) to Howequay Head (Orkney) .................. 1884 
Shhe!land (Mainlend) to Bressay (Shetland . 1891 
Shetland (Mainland) to Whalsey (Shetland) .................. 1891 
Orkney (Mainland) to Копвау....................................... 1895 
Sanday (Orkney) to Eday (Orkney) .............................. 1899 
Mainland (Shetland) to East Burra (Shetland) ............... 1889 
Well to Unst (Shetland 2 1897 
Carried forward ............................... | 54 


—— о 


Vi, ke kel Fei ць p d» 


ры ыі р ke 


ku be на ды Fei Fe bd Fi kd kä С SY Со ра CO ka 


22 а на bei bi bi bet бур Fa Fa ta rh Gë м4 а kä Fa 


, | Length in N 


D Vë EOS № ны д ~ 


| Of Cables. 


11 628 
122'666 
20:845 
2:360 
2:303 
2:375 
10:132 
3:000 
12:826 
2:327 
0:726 
2:710 
0:330 


autical Miles, 
Of Conduc- 
tors. 


——Á— dl 


225:896 
247°596 


292-464 
949-590 


228-233 
21-700 
6 867 
0:538 
255764 


7'872 
20:147 
6:163 
5477 


5-006 
9882 
204˙729 
18-079 
49:770 
8-533 
6-996 
27:461 
1-136 
0:314 
2:786 
1:597 
1:032 
8:064 
16:446 
1-168 
6:856 


11:628 
122:666 
20 845 
2-360 
6:009 
2:315 
10:132 
8:c00 
72:826 
6:981 
0:726 
2:710 
0:330 
5:040 
1:116 
2:217 
0:621 
1 282 


1.001:453 | 3,061:120 
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— ome = -r e re 


LANDING PLACES. 


Renard Point (Ireland) to Valentia ............................ = 
Cashla Bav to Isle of Arran .................. FF 
Gigha to Tayinloan . . ⁊ . e 
Harris (I. Lewis) to Scalpay Island ENE 
Iona Island to Mull Island ТОЛИК 


P. Bastern Coast of Scotland. 
Burghead to Helmsdale ............. o 
Anstruther to May Island ....... . . . . 
G. Bays and Estuaries, &c. 
Across the River Dart to Chain Ferry .......................... 
Acrcss the Ri: er Dart to Chain Ferry .. ..... VE es due aE 
Across the Tees at Middlesbrough . ............................. 
Across the Tees at Middlesbrough ................................. 
Across the Tees at Middlesbrough. . —€— 
Aercss the Tees at Middlesbrough. eee 
Across the Tees at Middlesbrough ...... du alone dies eir 
Across the Tees at Middlesbrough ................................. 


Across Loch E ive at Connel Ferry ............................. 
Across Lech Etive at Connel Ferry. ............ e 
Across Loch Eil at Corran Ferry _................................. 
Across Loch Creian at Shian 77308 


Date <. 


of 5 E 
Laying} 25 
and es | 
No. off ee Of Cab' es. 
Cables. 4 | 


1872 | | 34:317 
1886 | 1 11:468 
1884 1 16-596 
1885 | 4 9562 
1890 3 0-759 
1871 1 6:559 
1871 | 1 17-056 
1885 | 3 3-264 
1887 | 1 1-403 
1881 | 4 1:358 
1898 | 4 1:268 
1888 1 9:394 
1888 | 1 2'175 
1872 | 1 0-443 
1893 | 4 0:414 
1893 | 4 0:417 
1892 | 1 9:745 
1892 | 1 2:702 
1894 | 1 0:420 | 
1896 | 1 0:962 
1897 1 6'778 
1897 1 17781 
1895 | 1 1:058 
1899 | 1 0 671 
1899 1 10:644 
1899 | 1 6:355 
1899 1 5:334 
1899 | 1 2:105 
1894 1 5:618 
1901 | 1 0:631 
1902 1 1:360 
1902 | 1 3 909 
1902 | 1 3:166 
1885 | 3 26-190 
1897 | 1 5:935 
1884 3 0:295 
1888 | 4 0:281 
MN 4 0:157 
ER 4 0:157 
== 4 0'157 
Ge 4 0:157 
e 4. 0:157 
== 4 0:157 
ыы 59 0:076 
— 20 0 076 
= 7 0:074 
Se 4 0:078 
A 7 0-143 
Se 7 0:143 
Sé 7 0:143 
1886 | 1 0:275 
1882 | 1 9:276 
1884 | 4 0-280 
1885 | 1 1:120 
1882 | 1 0:611 
1882 | 1 0-631 
1888 | 4 0-658 
1888| 4 0:186 


Length in Nautical Mile». 


Of Conduc- 
to 


тё, 


54 | 111 |1,061'453 | 3,061'120 


34-317 
11:468 
16:596 
38 248 
2 277 
6'559 
17:056 
9:792 
1-403 
57432 
5:072 
9-394 
2-175 
0:443 
1656 
1'668 
9:745 
2:702 
0-420 
0:962 
6:778 
1:781 
7:058 
9 671 
19'644 
6'355 
5:334 
2:105 
5:618 
0:631 
1:360 
3:909 


3166 


(8:570 
5935 


0-885 
1-124 
0:628 
0:628 
0:628 
0:628 
0:628 
0:628 
3 952 
1-520 
0:518 
0 312 
1:001 
1:001 
1:001 
0 275 
0:276 
1:120 
1:120 
0 611 
0:631 
2:632 
07744 


112 | 319 |1,285:558 | 3,400:910 - 
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5 Es Bg | Length in Nautical Miles, 
LANDING PLACES ccc 
Se Ge anc cs Of Conduc- 
à e Er 55 Of Cables. tora. 
Brought forward ẽ . 112 319 1, 285558 3, 4005910 
Across Loch Leven at Ballachulish Ferry ........................ 1882 | 1 0°196 | 0-196 
Across Port of Waterford (Waterford Harbour, Ireland)..... 1.71 4 1:353 ` 5:412 
Across Port of Waterford (Waterford Harbour, Ircland)..... 1871 4 1:130 ; 5:720 
Across Port of Waterford (Waterford Harbour, Ircland)..... 1896 4 1:457 | 5:828 
Across Port of Waterford (Waterford Harbour, Ireland).... | 1893 4 1480 5 920 
Across Port of Waterford (Waterford Harbour, Ireland) ... | 1393 4 1:460 , 5:840 
Across River Suir at Waterford Bridge (Ireland)............... — 4 0:148 0:592 
Across River Suir at Waterford Bridge (Ireland)............... — 4 0:148 | 0:592 
Across River Suir at Waterford Bridge (Ireland). — 4 0:118 0:592 
Across River Suir at Waterford InidgeilIreland)............... — 4 0 148 0:592 
Across River Suir at Waterford Bridge (Ireland) — 4 0 148 0:592 
Acrcss River Suir at Waterford Bridge (Ireland) ........... 1901 4 60 ˙148 0:592 
Across Bannow River (Ireland? .................................... 1894 1 0:307 0:307 
Acro :s River Slaney at Wexford (Ireland) ......... 1880 7 0:340 2-380 
Across River Slaney at Wexford (Ireland)... eee 1888 4 0:343 1:372 
Across River Slaney at Wexforl (Ireland)) . 18$2 4 1 0 352 1:408 
Across Loch Ailsh at Glenelg ....................................... 1894 1 0:818 0:818 
New Holland to Dairycoates, near Hull... q . 1879 7 1'436 10:052 
New Holland to Dairycotes . 1900 | 4 ' 1 760 7 040 
New Holland to Dairycotes . q 1900 4 1720 6:880 
New Holland to Daitrveoteg.. он. enne в eas 1900 | 4 ' 1:730 6 920 
Devonport to Torpoint.............. esee . 1891 3 ~ 0:384 1:152 
Granton (Firth of Forth) to Aberdour ........................... 1882 7 4:693 32:886. 
Cove to Blairmore, Loch Long 1885 7 1:550 10:850 
Cove to Blairmore, Loch Lon 1885 7 1:558 10-906 
Keyhaven to Hurst Castle ................................... vee. | 1887 4 1:280 - 5'120 
Strachur, Loch Fyne, to Kenmure .. .............................. 1870 6 1103 © 6:618 
Strachur, Loch Fyne, to Kenmure e 1881 7 1:054 7.378 
Row to Clachan Gairloch ........................................... 1892 7 0:478 3:346 
Row to Clachan Gairloch ................. EN 1892 7 0:408 2:856 
Row to Clachan Gairloch ............................................. 1887 3 0417 1251 
Whitepoint to Haulbowline (Ireland) . — l | 0:258 : 0 258 
Whitepoint to Haulbowline (Ireland).............................. — 1 0 258 ' 0 258 
Wooleston to Southampton 1901 | 4 0190 0:760 
Wooleston to Southampton . 1901 | 4 0:190 , 0:760 
Wooleston to Southampton _...................................... 1901 4 0:190 ' 0:760 
Cross Haven to West Seamount (Ireland) ........................ — 2 0:184 0:368 
Foyle Road to Waterside, Londonderry . — 7 0 216 1722 
Foyle Road іо Waterside, Londonderry q — 4 0 246 0-984 
Keyhaven to Hurst Cast ll 1887 4 1:230 | 5:120 
Ditto Ditto S ͤͤ ͤͤ⁰( пене 1887 4 1'340 5:360 
Across the River Oil .. 1898 | 1 0170, 0170 
//(/ö;ͥͥͤ ð ͤ uV ĩͤ ⁰ ровова 1893 | 1 0:210! 0:210 
Alum Bay (I. W.) to the Needles SU eed 1898 | 1 1149 1119 
Greenock to Dunoon ...........................«.. eere .. | 1898 4 2:299 | 9:196 
Across entrance to Loch Nevis at Invaiie . . 1898 1 2 535 | 2 535 
Across Loch Broom at О1Пароо!.................................... 1898 | 1 0:650 | 0:650 
Across Milford Haven ............ CFC 1897 4 0-080 . 2 610 
Whitepoint to Ring (Ireland) 1890 1 0779 | 0:779 
Hare Craig to Craig Light (River Tay). . 1893 | 14 ] 043 | 14:602 
Across River Youghal ................................................ 1901 | 4 0 334 , 1'336 
Across the Tyne from North Shields to South Shiel s. 1902 | 16 0:200 | 3:200 
Across the Tyne from North Shields to South Shields ...... | 1902 | 16 07200 | 3 200 
Across the Tyne from Wallsend to Hebburn .................. 1902 6 0172 1:032 
Across the Tees from Port Clarence to Middlesbrough ...... 1902 | 38 0:200 | 7'600 
Ја MM 167 | 601 | 1,880°541 | 3,617-567 
INTER-COLONIAL SYSTEM. ee 
РАС)РІС CABLE. | - | 
Vancouver to Fanning Island _.................................... 1902 1 3157˙76 3457 76 
Far ning Island to Fiji fäeg)... 1902 | 1 2043-10 | 2043-10 
Fiji (Suva) to Norfolk Island U U U Pü̃ . . q 1902 | 1 98148 | 981-48 
Norfolk Island to Queensland (Moreton Bay) ................ 1902 | 1 836:69 | 836-69 
Norfolk Island to New Zealand (Doubtless Ва))............... 1902 1 518˙74 518-74 
Total вене. DEE | 5 | 5 |_7,83777 | 7,837-77 
СЧА ТЕ Ме EE 
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| пае | 5 Е Length In Nautical Miles. 
LANDING PLACES. ran 88 ЕЯ 
No. (f 58 | Of Cables. Of Condue- 
р Cables. Ж ES 
| Se 
INTERNATIONAL. SYSTEM. 
Anglo-French Cables (Belonging to English & French Governments) | | 
Sangatte, near Calais, to Dover (St. Margaret's Bay) 1851 4 22 577 90:308 
Sangatte, nr. Calam, to Dover(St. Margaret's Bay). (Telephone) 1891 4 20:691 | 82-764 
Sangatte, nr. Calais, to Dover (Abbott’s Cliff). (Telephone) | 1897 4 22038 | 88-352 
Cape Gri«nez (near Boulogne) to Dover (Abbott's Cliff) ... | 1859 6 20:669 124°014 
Ditto Ditto (Telephone) | 1897 4 20:755 83 020 
Роуз, near Dieppe, to Beachy Head ....................... ..... у 1861 6 63:700 382-200 
Cape Antifer, near Havre, to Веазћу Head ..................... 1870 6 69:501 417:006 
Pirou, near Coutances, to Flicquet Bay (Jersey) (Channel Isles) 1860 1 16750 16750 
10-Ве Cables (Belonging to English d: Belgian Governments. 3 А 
Middelkerke, near Ostend, to Ramsgate ........... ............ | 1853 6 61:800 | 370-800 
La Panne, near Furnes, to Dover (St. Margaret's By) 1366 4 47:228 188-912 
La Panne, nr.Furnes, to Dover (St.Magaret’s Вау). (Telephone) | 1902 4 47:276 189 104 
Anglo- Dutch Cables ( ога (о ied and МАУ Govts. ) |. 2 
Lowestoft to Zandvoort (Holland 1858 , 4 111'790 | 447:160. 
· Benacre, near Kessingland, to Zandvoort (Holland) ....... .. | 1884 4 108562 331.548 | 
Ditto Ditto Ditto ^ | ' 8 1900 4 111:680 | 446720 
Anglo-German Cables. 
Bacton to Dorkum (Joint property of English and German 
Gvern UM 1391 4 211:145 | 844:580 
Ditto Ditto Ditto ' 1896 | 4 224-299 | 897:196 
Ditto Ditto Ditto E 1901 | 4 235:300 | 941200 
Norderney to Lowestoft (belongs to English Government) ... 1866 4 225-823 | 903-292 
Greetsiel, ur. Emden, to Lowestoft, comprising the sections :— , 
Greetsiel to Borkum (belongs to German Government) 1871 | 
Borkum to Lowestoft em ^: 25 | M 
JUI MERI — Z 1,06117751 | 6, 947-626 
Deduct half of Cables owned bv Great Drita/n in common | Së 
with France, Germany, Belgium and Holland... ........ 9 38 | 706465 , 3,013'199 
International Cables belonging to Great Britain ............... | 10 | 39 935 289 3, 934427 
Add totals of Internal System as above. q · 167 601 1,330: 541 | 3,617:567 
| 610 2,265:830  7,551:994 


BRITISH INDIA. 


A. Indo-European Telegraph Department. менна ге of К Peur ads of 
CABLE CONSERVANCY. ы 
Jask to Karachi ................. mE NS 1864 528335 528:335 
С.Р. Jask to Bushire ....................................... 1885 521'765 521'765 
Bushire to Као ....................................... 1864 153°129 153:129 
Jask to Mis Ob. аан X eye NNN 1901 218:633 | 218:638 
LR Jask to ВизһАїге.......................................... 1869 501-714 — 
Total (5 cables) ............................... 1,923:581 | 1,421'867 
LAND LINES. Miles of Line. Miles of Wire. 
Mekran Cosst —Karachi to Jak . MUTET 701110 1,405'60 
Persia— Teheran to Bushire _...................................... 392.17 25 079 00 
ТО AAA ĩ 1.39327 | 3,484°60 
LANDING PLACES. 
ee a аи Nautical Miles of. | Nautical Miles of 
о = са es o 
Headquarters, Calcutta and Simla, E Cable. Б Conductors. 
INTERNAL SYSTEM. | 
One hundred and fifty-two Cables 152 Cables 245:432 290-018 
Add Indo-European Telegraph Department...... B. 3 1,922:581 1,421:867 
Total EE 157 Cables 2, 168013 1,711 885 


— . — ͤ— .— . 
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of | Bo ` Length in Nantical Mites 
LANDING PLACES Laying) JS 
s : and © | 
No. ot 62 , OfCabies, | Of ,Conduc 
Cables. Ж 
CANADIAN GOVERNMENT TELEGRAPHS. | 
Head Office, Ottawa, Canada. 
Anticosti Island—South-West Point to Gaspé........... TETA 1880 | 1 44:25 |7 44-95 
Mechastie Вау to Mingan .................. 1890 1 2100 21-00 
Magdalen Islands—Old Hairy to Meat Соте (С. B.) ......... 1880 | 1 55 00 55 20 
Grindstone to All Right Islands......... 1880 1 0:50 0-50 
Nova Scotia — Meat Cove (C. B.) to St. Paul's Island ......... 1890 l | 20-00 20-00 
Across Ingonish Harbour (C. B.) . 1889 l | 0:25 0:25 
Across St. Annie Harbour (C. B.) 1887 1 0'25 0-25 
Across Big Bras d'Or Passage .............. ‚... | 1880 1 . 0°50 0:50 
Cape Sable Island to Bear Point 1883 1 1 50 1:50 
Across Channel to Lighthouse, Bear Boint... | 1883 1 0:25 0-25 
New Brunswick—Campo Bello I». to East port (Maine, U.S.) | 1880. 1 1:75 175 
Campo Bello Is. to Grand Manan Island. | 1880 1 7'25 7'25 
Cheney Island to Ross Та]апд............... 1890 1 0:50 9'50 
Ross Istahd to White Head Islaud......... 1890 1 0:75 0:75 
Partridge Island to Fort Dufferin ......... 1900 | 1 | 0:75 0-75 
Prov. of Quebcc— L'Ange Gardien to Orleans Island ......... 1881 1 0:75 0775 
Orleaus Island to Isle aux Reaux ......... 1889 1 2-00 2:00 
Isle aux Reaux to Gros:e Isle 1889 1 2:00 2:00 
Across Saguenay Ri ver . 1883 1 1'25 1'25 
Dersimits to Manicougan ..................... 1883 1 12:00 12 90 
Manicougan to Godbout ..................... 1883 1 26'00 28-00 
Chateau Bay to Belle Isle 1901; 1 22:95 22°26 
Byron Island to Grosse Isle.................. 1902 | 1 11:25 1125. 
Byron Island to Heath Poiut, Anticosti... | 1902 1 92°60 
Ontario —P. int Pelee to Pelee Island (Lake Erie) { po | 1 
Dritish Columbia — Vancouver Island to Salt 
Spring ane ЖЕ Жез 1902 
Об em РОТЕ 26 , | 
QUEBNSLAND (Australian Commonwealth). | 
Cleveland to Dunwich .................... eee 1896 , 
Cleveland to Peel Island ........ ssp ————— PRÉ; 1898 | 
Peel Island to Dunwich | .................. eere ‚| — 
* Amity Point to South Pas:age ................................... — | 
Amity Pont to South Passage (duplicate) ................... 1894 
Lytton to St. Helena (duplicate) ................................. 1896 
“Lytton te St Hees Eege 1879 
Lytton to Fishe man's Island .................................. 1397 
Fisherman's Island to Pile Lighthouse ........................... 1903 
Urangan Point to Woody Island ................................ 1903 
Woody Island to Fraser's Island. . 1903 
Mainland to Curtis Island UU U l . . . | — 
Mackay Filot Station to Flat-Top Island ........................ 1898 
Gera'dtou to Flying Fish Pointe sess. 1897 
Peak Point to Horn 1з1ап4д.......................................... 1894 
Horn Island to Thursday Island .................... ............ 1894 
Horn Island to Thursday Islan i (duplicate . 1894 
Thursday Island to Hammond Island ........................... 1894 
Hammond Island to Goode Island ................................ 1894 
и 8 19 
ae 


SOUTH AUSTRALIA 
(Australian Commonwealth). 


Normanville to Kingscote (Kangaroo Island) 1375 
Edithburg to Lighthouse (Troubridge Island)) 1882 
Cape Spencer to Althorpe Lighthouse . 1885 
Total rotons rend И о Е 3 | 
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"Em | | Date 


| d | Se | Length in Nautical Miles. 
Laying M iuuenes анан 
LANDING PLACES. A8 S8 2 
Na. off 68 | Of Cables. onduc: 
Cable.| X tors. 


— —ÓM —Á—Ó— 


NEW SOUTH WALES 


(Australian Commonwealth). 
Вагтарјоеу to Ettalong Bay ..... —— —— T — 1 4:844 4 344 
Mainland to Gabo Island... e E — 1 1:000 1:000 
Short cables (121) connecting various points with Port Jackson | — 331 34°836 91-500 
Short cables (24) crossing various rivers in the State......... — 29 11:615 11:615 
s Total та неке REH 147 |362 51:789|  108'459 


NEW ZBALAND. 


Lyall Вау (Wellington) to Whites Bay (Cook Straits)...... ch | ) 1 39 991 39 991 
Wanganui to Blind Пау ............................................. 1880 1 109-000| 109-000 
1895 1 31'045 31'045 
Oterangi Bay (Wellington) to White's Bay. q 1896 | 1 31:689 31:689 
1898 1 33:059 33 659 
Auckland to North Sbore ......................................... = 3 759 2:277 
Auckland to North Shore ..................................... Ма 3 759 2°277 
Allan's Point to Ти! Tiri . 1 4°120 4°120 
Petone to Somes Island ............................................. 1 1 000 1:000 
Mason's Beach\(Tamaki Bay) to Motuihi Island.............. ; 1 3°56 9:063 
Motuihi to Waiheke Island. VC utut: I 1:885 1 885 
Mainlend to Limestone Island (Wbangarei)..................... 1 1'320 1'320 
Pahi to Whakapirau EL Ve 1 0'652 0'652 
„Auckland to North Shore O . 3 0˙874 2:622 
Ocean Bay (Bluff) to Stewart's мш и: 19 120, 19:120 
Renga Renga Bay to East Band. ER 3:789 3 789 
* Auckland to North Shore . issu vedi tats 800 8 0 939 0˙939 
Across Lyttelton Harb ou t22z—Eæ 4 им 1:518 1:518 
Totali daten der па dole 285.682 290°466 
— ee | RD 
VICTORIA (Australian Commonwealth). 

Point Nepean to Swan Island.. . . . . . 188 4°50 450 

TASMANIA (Australian Commonwealth). 

Macquarie Heads (Pilot Station) to Strahan Line .. ......... 1'000 1'000 
Hobart to Bellerivoe........... . — — невине aea vica e. { | 2 500 15'000 
Pearson's Point to Ncrth Bruni Tm 1:250 3:000 

ee!!! 8 4:750 19:000 


FRANCE.—(Wzsr ArRicA.) 
Principal International Cables. 


Dakar (Senegal) to Conakr dnn. eerte 1880 1 466°837; 466 837 
Grand Bassam to Kotonou ............................... M 18*6 1 443:150 443:150 
Kotonou to Gaboon ................. o 1886 1 657'251 657'251 

Total ...... —————— — 3 | 8 1 1,567 238 == 1,667:238 


* Two separate cables. | 
— ———— — — . — — 
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II.—CABLES OWNED BY PRIVATE COMPANIES. 
SE | Length in Nantical Miles. 
Gk 
LANDING PLACES. mu 55 | 5 
No.of) c Of C à 8 
Cables =? oe tors: 
AFRICAN DIRECT TELEGRAPH 
COMPANY. 
Head Office, Electra House, Finsbury Pavement, London, Е.С. 
St. Vincent to Santiago (Cape Verde Islands) 1884 1 204 204 
Santiago to Bathurst (British рзоѕвеззіоп)........................ | 1886 1 471 471 
Bathurst to Sierra Leone eese | 1886 1 464 464 
Sierra Leone tO АСга: ное оне 1886 1 1,020 : 1,020 
Accra to rr... · e ag exi 1886 1 | 263 | 263 
Lagos to Brass оао ео Овна 1886 1 270 270 
Brass to DODDy а 8 1886 1 | 68 68 
Bonny to Cameroon 1893 1 182 182 
piece to Sekondi- ор age 8 1901 1 25 25 
Kotonou to gos РТР 1902 1 64 64 
10 10 3,031 3,031 
AMAZON TELEGRAPH COMPANY. SHE EN xc ccc: 
Head Office, 42, Old Broad Street, London, Е.С. 
Para- Bre ves ꝗ eege 1896 1 146 146 
Breves--Gurupa eee o 1896 1 111 111 
Gurupa— Monte Alegre e eee rene 1896 1 | 168 | 168 
Monte Alegre—Santarem.......... y susce Bae 1896 l | 62 62 
Santarem—ODidos eege 4 1896 1 68 68 
Obidos—Parintins ............ нение | 1896 1 91 | 91 
Parintins— ItacoatiarüꝑUʒil UU | 1896 1 140 140 
Itacoatiara— Manao PPꝑP: ii 1896 1 | 106 | 106 
Santarem— Alemquer ........................ FCC 1896 1 44 44 
Опгира=—Масара mE See 1896 1 147 147 
Macapa—Chaves .................................... РИН 1896 1 96 96 
Para—Cameta 2:030 Dos eto невини овна и в езе ж вә 1896 1 98 98 
Para—Pioheiro ель EE e 1896 1 | 10 10 
Pinheiro— Mosqueirttte q . . 1896 1 10 10 
Mosqueiro Sure 8 1896 1 29 29 
ANGLO-AMERICAN TELEGRAPH FF 
COMPANY. 
Head Office, 26, Old Broad-street, London, Е.С. 
18%. Transatlantic System. 
Valentia (Ireland) to Bay Bulls (Newfoundland)............... 1858 1 
Valentia (Ireland) to Heart’s Content (Newfoundland) ...... 1865 1 Aba EE 
Valentia (Ireland) to Heart's Content (Newfoundland) ...... 1866 1 wt сопе; 
Brest France) to St. Pierre -...................................... 1869 | 1 
Valentia (Ireland) to Heart's Content (Newfoundland) ...... | 1873 1 1,881329 | 1,881°29 
Valentia (Ireland) to Heart’s Content (Newfoundland) ...... 1874 1 1,846°13 | 1,846°13 
Valentia (Ireland) to Heart’s Content (Newfoundland) ...... 1880 1 | 1,890°49 | 1,890°49 
Valentia (Ireland) to Heart’s Content (Newfoundland) ...... 1894 1 |1,845'00 |1,845:00 
2nd. European Communication. 
Cuckmere, Sussex (England) to Havre (France) 1900 1 51:28 81:28 
8rd. Communication on American Coasts. | 
Heart's Content to Placentia (Newfoundland) 1873 1 61:80 61:80 
Heart's Content to Placentia (Newfoundland) .................. 1880 | 1 61:26 61:26 
New Brunswick to Prince Edward’s Is lle 1856 1 1200 . 12°00 
Placentia to St. Pierre . m 1880 8 11196 ' 335'88 
St. Pierre to Sydney (Cape Breton 1880 | 3 18711 561:33 
Placentia to Sydney ........................... ———— 1873 1 320-63 320 63 
Fenster tuve ви аи висини 1873 1 283°47 283 °47 
St. Pierre to Duxbury, near Boston (Massachusetts) ......... 1869 1 808°69 > 808-69 
Sydney (Cape Breton) to Canzo (Nova Scotia. q . 1891 1 116°55 | 116°55 
14 8 | 9,507°66 1010580 
PF —— sj EC ке сы А ы r. 3 
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a 5 i Length in Nautical Miles 
Laying | = ©з ион: 8 
LANDING PLACES. and "S Of Conduc 
No. of | ge | Of Cables у 
Cables | Ж Ke 


— — | и | ————ÀM юк -———— 


BLACK SEA TELEGRAPH COMPANY. 
Head Office, Electra House, Finsbury Pavement, London, Е.С. 


Odessa (Russia) to Kilia, near Constantinople. q 1874 E 337-147 37:147 
CANADIAN PACIFIC RAILROAD | 
Head Office, Montreal, Canada. | 
Vancouver (о Departure Bay, Vancouver Island (B.C.)...... | 1896 3 32:00 96:00 
Beecher Bay to Crescent Bay (Washington) . 1903 1 16 [0 16 00 
Frazer River crossings (three cables ::: . 1881 | 3 1:00 1:00 
Vanccuver to Moodyville (British Columbia . 1890 1 1:30 1:30 
Windsor (Ontario) to Detroit (Michigan . 1891 | 3 0:34 1:02 
Brock ville (Ontario) to Morristown (N. v. . 1884 | 2 100 2 00 
Mulgrave to Hastings (Nova Scotia. 1893, 3 100 3 00 
Across Grand Narrows (Cape Breton) ....................... . 1893 8 0 30 9:90 
Quibec to Levis F 5 1902 1 1'00 1:00 
Е . 
CENTRAL AND SOUTH AMERICAN = (|_| _ 


TELEGRAPH COMPANY. 
Head Office, 66, Broadway, New York. 


| 
| 
1st. Atlantic System. 
Vera Cruz (Mexico) to Coatzacoalcos (Mexico 1881 1 129:50 129:50 
2nd. Pacific System. 1893 
Salina Cruz (Mexico) to San Jose (Guatemala) .............. d 1882 1 35900 359 00 
San Jose (Guatemala) to La Libertad (Salvador) ............ d 1 75 1 146 ˙00 146 00 
Libertad to San Juan del Sur (Nicaragua) ..................... 1882 1 269 50 269'50 
San Juan del Sur to Panama (17.8. Columbia).................. 1882 1 721-00 721'09 
Panama to Buenaventura (Colombia) ........................... 1882 1 394°00 | 39400 
Buenaventura to St. Elena (Ecuador . 1882 1 514'00 51400 
St. Elena (о Payta (Peru) ............. eese nenne 1882 1 246°50 246°50 
Payta to Chorillos (Peru) ... e ads 1832 | 1 553:00 553 "00 
Chorillos (Peru) to Callao (Peru). ....................... . 1891 1 20 00 20°00 
Chorillos (Peru) to Iquique (Chili 1891 1 747 '00 747'00 
Iquique to Valparaiso (Chili) . . . . . .. . . . . . . . . . . 1891 1 876'75 876°75 
Salina Cruz (Mexico) to San Juan del Sur (Nicaragua) ...... | 1893 1 690:00 690-00 
San Juan del Sur to St. Elena (Ecuador) ) . 1893 1 1,034'00 1,034 00 
St. Elena to Chorillos a s Ne E bx Sa E rupe eo 1893 1 800 '25 800-25 


(Land lines: Valparaiso to Santiago, Chili, Valparaiso to 
Rosario aud Buenos Ayres, Argentins, St. Elena to 
Guayaquil, Ecuador.) PE 


15 15 |7,500°50 |7,500'50 

COMMERCIAL CABLE COMPANY. | а — 

Head Office, 253, Broawliway, New York ; Gen. Office, London, 
Bishopsgate House, EC. 
18%. Communication in Europe. 

Havre to Waterville (Ireland) 
Waterville (Ireland) to Weston-super-Mare (near Bristol) ... 
Waterville (Ireland) to Weston-super- Mare (near Bristol) ... 


510°75 510°75 
328'83 657-66 
327 64 327.64 


Waterville (Ireland) to Horta (Fayal, Azores Islands)  ...... 1,205 00 | 1,205°00 
2nd. Transatlantic System. 
Waterville (Ireland) to Canso (Nova Scotia), No. ......... 2,948:24 | 2,348°24 
Waterville (Ireland) to Canso (Nova Scotia), No. 2 2 384°83 | 2,384°83 ` 
Waterville (Ireland) to Canso (Nova Scotia), No. ......... 3,101:00 |2,161:00 
Canso (Nova Scotia) to Horta (Fayal, Azores Islands) ...... 1,698'06 | 1,698°06 
8rd. Communication on the American Coast. 
Canso (Nova Scotia) to New ҮогК................................. 340-00 ` 840°00 
Canso (Nova Scotia) to New York.. .............................. 89556 895 56 
Canso to Rockport (near Boston .. 512°40 1, 02480 


13,212°31 | 14, 05354 
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DAS Е в | Length in Nautical Miles. 
" Laying 3 
LANDING PLACES. and | 55 еи 
No. of $35 | Of Cables tors. 
Cables = 
` COMMERCIAL PACIFIC CABLE CO. 
Head Office, 9^5, Broadwy, New York, | 
San Francisco to Honolulu (Sandwich Islands) | 1902 1 2,276°317 | 2,276:317 
Honolulu (Sandwich Islands) to Midway Islands ............ ‚ 1903 1 1,332-04 | 1,332 04 
Midway Islands to Guam . но — | 1903 | 1 | 2,606-78 | 2,606-78 
Guam to Manila (Philippine Islands) ...... (— ‚ 1903 1 1,631:61 | 1,631°61 
4 4 | 7,846747 | 7,846-747 


COMPAGN ІБ FRANCAISE DES CABLES 
TÉLÉGRAPHIQUES. 
Head Office, 38, Avenue de l'Opéra, Paris. 
24, Royal Exchange, Е.С. 


London Office, 


Franco-American System. 
Déolen, near Brest (France), to St. Pierre q 1879 
St. Pierre to Cape Cod (Massachusetts) ........................ 1879 
St. Pierre to Canso (Nova Scotia ...... 1870-80 
Brignogan (France) to Penzance (Cornwall) 1880-98 
Déolin, near Brest (France), to Cape Cod (Massachusetts)... | 1898 
Cape Cod to New York ˙ ̃² . . ẽã4 1899 
South American System. . | 

Castillo де Aguadores, near Santiago (Cuba), to Guantanamo 

(Софа)... ..... . . . . . . . . . . нинен · f ( . . 1888 
Guantanamo (Cuba) to Môle-St. -Nicolas (Hayti . 1888 
Móle-St. Nicolas (Hayti) to Port-au-Prince (Hayti) ) 1890 
Móle.St. -Nicolas (Hayti) to Сар Haiti- n (Hayti ............ 1888-01 
Cap Haitien (Havti) to Puerto- Plata (San Domingo) 18:8-91 
Puerto-Plata to Charlotte А теііе (St. Thomas) 1891-97 
Charlotte- Amélie to Fort de France Зеле а Vë Е 1891-97 
Fort de France (Martinique) to Paramaribo (Dutch Guiana) : 1890 
Paramaribo (Dutch Guiana) to Cayeune (French Guiana) ... | 189] 
Cayenne (French Guiana) to Pinheiro, near Para (Brazil) .. | 1891-95 
Fort de France (Martinique) to St. Pierre (Martinique)...... 1891 
St. Pierre (Anse à Belleville, Martinique) to Pointe-à-Pitre 

(Guadeloupe) ii. ин ен eren пирата ta a DOS rA наиван 9-90 


Pointe à-Pitre (au Gozier, Guadeloupe) to St. Louis (Marie 
Galante) 


Pointe-à-Pftre (Guadeloupe) to Ја Terre d'en Haut (Saintes) i 897 
La Terre d'en Haut (Saintes) to Basse Terre (Guadeloupe)... 1897 
San о ,,,... екы донише ана асаан 1858 
Curacao to La Guaira (Venezuela 1888 
La Guaira (Venezuela) to Puerto-Cabello (Venezuela) 1897 
La Guaira (Venezuela) to Carenero (Venezuela) ............... 1898 
Carenero (Venezuela) to Guanta (Venezuela) .................. 1900 
Guanta (Venezuela) to Cumana (Venezuela)) 1900 
Cumana (Venezuela) to Port-la-Mar (Marguerite) ....... ..... | 1990 
Port-la-Mar (Marguerite Island, Venezuela) to Carnpano 
err k 1900 
Curacao to la Vela de Coro ( Venezuela)........................... 1897 
La Vela de Coro (Venezuela) to Maracaibo (Venezuela) | 1899 
Australian Cable. | 
- Gomen (New Caledonia) to Bundaberg (Queensland) . | 1893 
| 82 


— e Fi ki kal bi bei ed bei bet pd | Kal bei bei bei а kb 
EE 


kal Fi bei Fei а Ei bel bei ыы 


н Fei на 


1 
32 


2 
>, 


361'237 
829'000 
258'000 
108°333 


3, 173967 


324 674 


50-648 
126 781 
112-134 

96:327 
116-049 
403-295 
361-806 
708`620 
270`511 
556 367 

19:888 


103°932 


19:200 
23'325 
13:650 
452:800 
161'242 
76'858 
73'366 
101'479 
30-020 
60:014 


40:939 


54 492 
226 306 


793˙163 


2,361 287 


324-674 


50:618 


126 781 


112134 

96 327 
116-049 
403295 
361-306 
703620 
270511 
556 ˙367 

19:388 


103:932 


19:200 
23:323 
13:650 
452-800 
161:242 
76-858 
(3:366 
101:479 
30-020 
60:014 


40-939 


54-492 
226:306 


793°163 


12,102°423 112 102-423 


— . ... 
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Length in Nautical Miles 


LANDING PLACES. 


Of Cables, | Of Conduc- 


tors. 
CUBA SUBMARINE TELEGRAPH 
COMPANY, LIMITED. 
Head Office, 58, Old Broad-street, London, Е.С. 
Batabano (Cuba) to Cienfuegos (Cuba) )) .. 1 147 
Batabano (Cuba) to Cienfuegos (Cuba/ . . 1 144 
Cienfuegos to Santiago (Cuboa//e . 1 420 
Cienfuegos to Саз lde ã . 1 47 
Casilda to Tunas ......... J 86 1 28 
Tunas to ee. ⁵ 88 1 46 
Jucaro to Sta; Crag иен палке 1 81 
Sta. Cruz to Manzanillllꝛ RENE en 1 59 
Manzanillo to Cape Cru U ose see 1 51 
Cape Cruz to Santiago T —— € 1 189 
1,162 
| 5 ———— 
DEUTSCH-ATLANTISCHE TELEGRAPHEN- 
GESELLSCHAFT (Oologne, Germany). 
Head Office, 8-11, Stolkgassc, Cologne, Germany. 
Borkum, Germany, to Horta, Azores . . 1,833:148 | 1,853-148 
Horta, Azores, to Coney Island, New York .................. 2,290:22 | 2,290'22 
Borkum. Germany, to Ho ta, Azores . 1,914'50 | 1,914'50 
6,057°868 | 6,057'868 
DEUTSCHE SEE-TBLEGRAPHEN-GESELL- 
SCHAFT. 
Head Ойсе, Brabanterstrasse 44, Cologne, Germany. 
London Agency, Electra House, Finsbury Pavement, £.C. ` 
Borkum, Germany, to Vigo, Spain... ...... . . . ... . . III 
DIRECT SPANISH TELEGRAPH CO. 
Head Office, Electra House, Finsbury Pavement, London, Е.С. 
Kennack Cove (Cornwall) to Arrigunaga, near Bilbao, Spain | 1884 | 1 494°668 | 494 668 
Barcelona to Marseilles............. 7 ee нн 1874 | 1 228-299 228-299 
Two Short River Cable нение 1898 | 2 493 493 


723460 


DIRECT UNITED STATES CABLE 
COMPANY. 


Head Office, Winchester House, Old Broad-street, London, Е.С. 


Ballinskellig's Bay (Ireland) to Halifax (Nova Scotia) ...... 74.75 1 
Halifax (Nova Scotia) to Rye Beach (New Hampshire, U.S.) | 1875 | 1 


DIREOT WEST INDIA CABLE CO. 
Head Offce, $3, Old Broad-strcet, Londo. Е.С. 


Bermuda—Turks Island eene . 
Tu rks Island —J ашаса e*01900000909009»590909999 0 0 %% %% „% 6 0 0 %% „„ „„ „ 0 % % Stone 


812˙420 
452 :880 


474 


LANDING PLACES. 


BASTERN TELEGRAPH COMPANY. 
Head Office, Electra House, Finsbury Pavemen!, London, Е.С. 
1st. Anglo-Spanish-Portuguese System. 
. Porthcurno, Land's End, to Carcavellos, ur. Lisbon (Portugal) 
Porthcurno, Land’s End, to Сагсау ellos, ur. Lisbon( Portugal) 


Porthcurno to Vigo (Spain) "E 
Porthcurno to Gibraltar ............ . ... Pm 
Vigo to Caminha (Portugal) ....................................... 
Vigo to Carcavellos, near Lisbon (Portugal). 
Miss ВОЛО ТОГА аг ее EE 
Сагсате св to Gibraltar (No. 1177 ꝙ.:n n 0... 
Carcavellos to Gibraltar (No. 2 ꝙ 
Villa-Real de St. Antonio (Portugal) to Cadiz 
Cadiz to Gin 8 
Cable (across Tagus): Belem (Portugal) (No. 1)............... 

Belem (Portugal) (No. 2))..................... cernere 

2nd. System West of Malta. 
Gibraltar to Tangier она rib ete rin бина аи 
Gibraltar to Malta (No. I)) een ha 
Gibraltar to Malta (No. 2) :e: ENNEN 
Gibraltar to Malta (No. 3) ́ mnmqUUUU˙Uꝛ˙ꝛ• . . 
Marseilles (France) to Bona (Algeria) (No. 1)........ ......... 
Marseilles (France) to Bona (Algeria). (No. 2) .................. 
Bona to Malta (No. , ⁵ è 
Bona to Malta dee ee Zeien 
Malta to Tripoli (Africa) ...................... оон 
Valetta (Malta) to Pozzallo, near Modica (Sicily) )) . 
Maltk to Lante «os нет Une GRE ĩ ü 8 
згд. Italo-Greek System. 

Otranto (Italy) to Zante (Greece) ................................. 
Otranto (Italy) to Corfu (Bay of Sidari) Greece ............... 
4th. Austro-Greek System. 

Trieste (Austria) to CorſrouuUUP A7 ( q 

bth. Greek System. 
Zente to Katacolo (Morea) ........ D 
Kalamaki (Morea) to Piræus (No. 1)............................ 
Kalamaki (Morea) to Pireus(No. 2) .......... FFC 
Kalamaki (Morea) to Piræus (No. 3).............................. 
Corinth (Morea) to Patras (Morea) (No. 117) . 
Corinth (Morea) to Patras (Morea) (No. 2) ..................... 
Corinth (Morea) to Patras (Morea) (No. 3) ..................... 
Tatris (Morea) to Zante (No. 1).................................... 
Patras (Morea) to Zante (No. 2)................................... " 
Patras (Morea) to Zante (No. 3).................................... 
r TE 
Syra to Piræus (No. , y ; 
буга to Piræus t 
Syra to Pireus (No. оао ee pentru зз 
Rio Ante Rio (Patras Narrows) (No. 1)........................... 
Eubæa to ell“... 8 | 
Ithica to Cephalonia is s Eeer es 
Могев to ; вани рова Кыйыры 
Жап а tò Тери» еган нона нанава Гера " 
Sta. Maura to Ithaca `... e eene netta 
Cephalonia to Zane des dep das 
Tinos to Andros...... d eege 
Syra LO TID OS Loses ар ИВ RU TA QUOD ORE OMEN EUR 
Andros to Eubcea (Doro Channel) .. .............................. 
Morea to Hydrraa[OꝛO P Pw ! . aeons rege 
Morse ,,, e 
Euboa to Attica (Petali Gulf) 
Morea. dcs ветру ое ED ината 
ЮГА e d , ð V P CREER e ние sà 


Carried forward ................. PER 


1904.—“ THE ELECTRICIAN” 


No. of 


Cables. 


1870 
1887 
18 


No. of Con- 
ductors 


2 pd pd pd pd bi bei Ed bi Fei Fei а 


bat Ма Ei ki на Ei уш уш ры ра уы 


pub — 


аи и а el oe ol а Fa ta bad kd Fi уа Fa ta bei bei ki bei уы уш а bei bet — 


62 


865 562 
90) :052 
624°884 


1,187:820 


37:062 
266 133 
614 759 
388 930 
336-439 

83:307 

81:841 

1:157 
1:250 


37:537 


1,127469 
1,126022 
1,117 Bon 


446°766 
462°833 
384°031 
385 481 
205'308 

53738 
373800 


187480 
63'475 


503 '022 


24772 
30:512 
31:407 
33:451 
(0:924 
75'696 
69 925 
57200 
57 137 
54:983 
175:801 
81:342 
85 775 
98 296 
1 605 
1:750 
7'048 
2:515 
12:541 
7'000 
20:963 
1:823 
11:852 
9:938 
4:526 
0:152 
15:351 
9'484 
7 311 


12,925'431 


12 932-625 


» 


Length in Nautical Miles. 


865-562 
900-052 
624 884 


1,187 :820 


37 062 
266-133 
614 759 
388 930 
336 439 

83:307 

81844 

4°628 
5000 


37:537 


1,127 `469 
1.126022 
1.117590 


446-766 
462-533 
384-031 
385-481 
205-308 

53:738 
373:800 


187 °430 
63°475 


503-022 


24:772 
30-542 
31:467 
33-451 
70 924 
«5:696 
69:925 
57:260 
57 137 
54°983 
175:801 
81:342 
857775 
98:296 
1:605 
1:750 
7 048 
2 515 
12:541 
7 000 
20 963 
1°823 
11°852 
9:938 
4:526 
0:152 
15:351 
9:484 
(7814 
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Date | à . |Lengthin Nautical Miles 
9 = - 

LANDING PLACES, Lande 55 mun 
i No. off e Of Cables. 

Cables EC | юш. 
Brought forward .............................. 56 62  12,925:434 |12,932:655 
REuboàáto OC. Steere EE 1881 1 3:673 3:673 
Taurum . y 1881 1 16:195 16:195 
Махов to Ni 1884 1 12:504 12:504 
"Тегана 1884 1 11:173 11:173 
Tinos tò ,; ve Es 1884 1 5:776 5776 
Mikon: to Renesse кир ву ораде ах 1884 1 5:190 5:190 
Paros to N,, ³ðV XAR SA титан: 1884 1 4:750 4°750 
Syra tu Paros...... EE FFC 1 23:858 23 858 

io to Santorin Е т. рек аы 1884 1 12:643 12:643 
Атрогро to Ns EEN 1884 1 22:919 22:919 
Siphano to Paros он аа .... | 1884 1 21:608 21:608 
Milo to Siph ano 6. — — 1884 1 19:775 19:775 
Serplio to Siphasgggg. TNNT MG uS 1884 1 11'342 11:342 
Serpho to бота. 2] sn & 1884 1 15:362 15:362 
Poros to Methauao ......................................5 оен. 1884 1 3'975 8:975 
Жапа to Ме . SEENEN dees 1884 1 4:420 4:420 
Daphne to Salami вона она ТТИ 1884 1 3:783 3:783 
ріпа to Piraeus .................... CC 1884 1 12:489 12:489 
Bridge Eubœa to Calcis Boeotia .................................... 1897 1 0:246 0:246 
Skopelo to Skiathos EE 1884 1 7°653 7'658 
e еее сања 1884 1 4:933 |- 4:933 
Corfu to Sta. Maura ß зо 1884 1 43:487 43:487 
Сони to PAXOB EE 1884 1 12:243 12:243 
Salamis to St. George ——— —Á— d 1885 1 0:450 0:450 
Кора to SI sp MER 1885 1 23:896 23:896 
Luxün to Argostoli.... . e Pau op eo ee era deeg 1885 1 2:324 2:324 
Anaphi to Santorin . | 1885 1 16-644 16:644 
Nio t0. d ð« d⁵ она 1885 1 6:809 6:809 
Sikino to Polykandros AANEREN Z . ã . 1885 ] 8:956 8:956 
Rio to Ante Rio (No. 2) (Patras Narrows) €— BÓ 1891 1 1'300 1'300 
Oropos to Eretria ......... ——À—— —— € cies uoce dia 1891 1 4°151 4'151 
Kartal to Ng ³ðVK он ЖОЙ 1891 1 143.221 143221 

вы. Turko-Greek System. 
Zante to Canéa (Candia˖ ʒ ʒ . q :e 1873 1 249686] 249-686 
Syra to Candia .................. — —————— и ан а 1878 1 133°948 133°948 . 
Syra: to Chio (No. ! а нае аа вака > 1873 1 95-975 95'975 
Syra to Chio Мос ее — | 1885 1 90:267 90:267 
7th. Turkish System. 
Canéa to Ко то (Candiaͤ z . 1871 1 34'062 34'062 
Canéa RAN n,, 8 1889 1 67:178 67:178 
Rettimo to dl... 8 1871 1 41:712 41:712 
Candia to Sitia (Candia) ................ . . . . 1871 1 56:201 56:201 
SIUS 8 үкү comprising the sections : 
itia to SCATMANUO о oos аеро скока окриље FRU : ; 

II. Scarpanto to Rhodes JJ) TE ) 1871 1 142/049 | 147849 
Chio to Tchesmé (Turkey in Asia) (No. 1)........................ 1871 1 10:093 10:093 
Chio to Tchesmé (No. 2222 2. 1888 1 8'369 8-369 
NK E 1878 1 96'959 96:959 
Tenedos to Lemos mene . | 1884 1 58:568 58:568 
Lemnos to Salonica .................... eren „ 1884 1 140°074 140'074 
Tenedos to Chanac (Anatolia )))) 1878 1 81:000 31:000 
Rumilie Hissar to Anatolia Hissar (No. 1) ..................... 1878 3 0'672 2:016 
Ваше Hissar to Anatolia Hissar (Bosphorus) (No. 2)...... 1897 3 0:600 1:800 
Rumilie Hissar to Anatolia Hissar (Bosphorus) (No. 3)...... 1897 1 0-610 0-610 
Tenedos . k y гта књ 1878 1 4 890 4-890 

8th. Egypto-European System. | 
Malta to Alexa “dria (Egypt) (No. 1)......... NER 1868 | 1 .921:336 | 921-336 
Malta to Alexandria (Egypt) (No. 2)....................... nds 1870| 1 918:047 | 918'047 
Malta to Alexandria (E pt) (No. 8)................. nm .. | 1899 1 900-130 | 900-130 
Sitia (Candia) to Alexandria.. 1873 1 359:504 359 504 
Larnaca (Cyprus) to Alexandria ................................. 1878 1 .327:832 | 3927 832 
9th. Egyptian System. 
Alexandria to Port Said .................... 35 ĩ 6 D 1882 1 153:174 153:174 
Carried forward ................................. 113 , 128 |18,256'918 18,266'683 
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of 5 E 
LANDING PLACES. Laying 55 
No. of de 
Cables. 2 
| 
Brought forward `... ANNE 118 
10th. Egypto-Indian System. 
No. 1—1870 Red Sea Cable diverted | 
Perim to Aden (No. 1)..... ................. 1884 1 
No. 2—1876 Red Sea Cable diverted 
Suez to Souakim (No. 2) ........ .. q . . 1891 1 
Suakim Perim (No. 2) —— . ‚ 1896 1 
Periit Adern ,., y EE ‚ 1896 1 | 
Ко. 3—Suez to Aden TVT 1883 | 1 
Ко. 4—Red Sea—Suez to Регїт................................ 1890 | 1 
Perim to Aden No ⅛ 1890 1 
Suez to Perim (No. çꝙꝝ . . 1902 1 | 
Perim to Aden (No. Ai... 1902! 1 
Perini to ee 8 1889 1 | 
Aden to Bombay (No. fT!/7 . 1870 1 
Aden to Bombay (No. 2) UPE: «. 1877 | 1 
Aden to Bombay (No. 3) i . 1891 1 
11th. South African System. 
Cape Town to St. Не1епа............................................. 1899 , ] 
St. Helena to Ascension . Ferree ил 1899, 1 a 
Ascension to St. Vincent Sneis 1900 1 
Portheurno to Madeirg ene eee 1901, 1 | 
Madeira to St. Vincent ............................................ 1901 | 1 
Sierra Leone to Ascension 1901 1 
Durban: to. Mauritius ооо неон 1901 1 | 
The following Italian Cables are leascd by the Company to the | 
Italian Government, to belong to the latter after 30 years : 
Milazzo öÜöͤ'⁰O³ð˙³i «˙ . ое ое 1881 ] 
Selina to Бра WEE 1882 1 | 
Faro to Bagnara (No. 1) ............................................. 1884 | 3 
Faro to Bagnara (Nos 2) ossi epit teet otro ES ed di 1886 | 3 | 
Faro to Bagnara (No. 3) ...................................... is 1886 | 3 
Faro to Baguara (No. Bi, 1900 | 1 
BASTERN EXTENSION, AUSTRALASIA AND | 139 | 155 
CHINA TELEGRAPH COMPANY. E = 
Head Office, Electra House, Finsbury-pavement, London, Е.С. 
Madras to Penang (No. 1) / 1870 1 
Madras to Penang (No. 2ms—ꝛ ꝛr . . я 1891 1 
Penang to Singapore сое | 1870 1 | 
Penang to Singapore (No. 2) ....................................... 1892 1 | 
Penang to .. енеда 1891 1 | 
Ponang to mc. ᷑³⅛ 8 1879 1 
Malacca to Singaporrtt e . q SE 1879 1 
Singapore to Saigon (Cochin China. q 1871 ' 1 
Haiphong (Tonkin) to Hong Kong. . 1884 1 
до Kong to Foochow n 550 1884 | 1 
Foochow to Shanghai ................................................ 1888 1 
Saigon to Hong Kong (China) 1871 1 
Saigon (Haiphong) to Doson .................................... ( EE 1 
1881 |j 
Hong Kong to Macao ................................. РЯ - | 1884 1 
Hong Kong to Manila (Island of Luzon) ...-.................... 1880 1 
Singapore to Batavia (Шауа).......................................... 1870 | 1 
Singapore to Banjoewangie (Java) ................................. 1879 I- 4 
Singapore to Labud··᷑ᷣUUF y . . . q . 1894 | 1 | 
Labuan to Hong Kon e | 1894 1 
Banjoewangie to Port Darwin (Australia) (No. 1) ............ 1871 1 
Banjoewangie to Port Darwin (Australia) (No. 2) ............ 1880 1 
Banjoewangie to Roebuck Bay (Australia) 1889 1 
Flinders, near Melbourne (Victoria) to Low Heads (Тав. 
атта ERT eh WEE 1869 1 
Carried forward ........................... 23 23 


Length in Nautical Miles. 


Of Cables. 


108'885 


812'29 
666'28 
146'06 


128 ,18,256:018 
| 


9 


0 
3 
2 


1.403 084 
 1,330-685 


100 °140 
1,309 345 


112:07 


0 


59:142 
1,922:610 


1890 
1.38900 
398˙45 
39902 
159:21 
27445 
117:58 
626:32 
470:14 
473:66 
458:05 
951:60 


771'75 


36°45 
736 75 
543 73 
923-66 
733-31 
1,238 52 
1,141:90 
1,150-73 
895:70 


180:96 


15,566:33 


1.893298 
‚ 1,850-627 


і 


й 


Of Conduc- 
tors. 


18,266:683 


108:885 


812-290 
666-283 
146:062 
1,403 084 
1.330 685 
100-140 
1,309 -345 
112-070 
52-142 
1,922-610 
1,893:298 
1,850:627 


1,892-084 
788-480 


‚ 1,775 090 


1,305 120 
1,125°878 
1,117 130 
1,717 480 


25:215 
4:250 
24:618 
24'027 
25:419 
9:479 


39,749°360 39,808 395 
d зе. 


1,495 39 

E ‚389- 00 
398:45 
399:02 
159:21 
274'45 
11758. 
626:32 
470°14 
473-65 
458*05 
951-60 


77175 


36-45 
73675 
543.73 
923 66 
733 "81 
1,238:52 
1,141:90 
1,150°73 

895-70 


180 '96 


15,566'33 
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~ 


of 5 р 
LANDING PLACES. Laying] «3 
No. of | 53 | Of Cables Mir d 
а pe 
JJ. ee ee 
Brought forward .............................. 23 23 15,566°33 |15,566'38 
Flinders, near Melbourne (Victoria), to Low Heads (Tas- | | 
mania) (No; EE 1885 1 ; 18096 180-96 
Botany Bay, near Sydney (New South Wales), to Blind | 
Bay, near Nelson (New Zealand) (No. 1) .................. 1876 1 1,268°76 |1,268:76 
Sydney to Nelson (New Zealand) (No. 2)................ ...... 1890 1 . 1,8234 | 1,323°14 
Manila to Под . а не арен 18989 1 394˙22 394˙22 
Tloilo to Bacolod ........... T TTE %% ЗАНРО 1898 1 25:14 25:14 
Heils te . 1899 1 187°31 187°31 
Chefoo to Wei-hai-wei .......................... . 1900 1 41:89 41:89 
Mauritius to Rodrigue—— . .. 1901 1 404°31 404:31 
Rodriguez to Cocos `... 1901 1 2,150°76 | 2,150°76 
Cocos to Fremantle — 1901 1 À 1,714335 |1,714:35 
Fremantle to Glenel¶¶n¶[s[sLLdLL[nsnsns . | 1901 1 '1,545:07 | 1,545'07 
EASTERN AND SOUTH AFRICAN ‚ 84 34  24,802:24 24,802˙24 
TELEGRAPH COMPANY. — — ү — 
Head Office, Electra House, Finsbur y-pavement, London, E. C. | | 
Aden to Zanzibas7ꝙU!UU . . . 1879 1 . 1,927'536 1,927˙536 
Zanzibar to Mozambique (No. ))) e . 1879 1 650-636 | 650˙636 
Zanzibar to Mozambique (No. 2) .................. cerne 1885 | 1 | 692396 , 692396 
Zanzibar to Mombaza ................................... rennen 1890 1 149°943 149°943 
Zanzibar to Bagamoyo ............................................у[Д[үЙ | 1890 1 277527 | 27'527 ` 
Варатоуо to Dar es Salaam ........................... Se 1890 1 45:852 45:852 
Mozambique to Lourenco-Marques (Delagoa Bay)) 1879 1 980134 950°134 
Lourengo-Marques to Durban (№аќа]).............................. 1879 | 1 351:202 | 351:202 
Саре Town to Mossamedes .......................................... 11889 1 1,391'064 | 1,391'064 
T -piece, Swakopmund .............. UP!... . . 1899 | 1 132636 132:636 
Mossamedes to Benguela .................. TE ЕЕЕ | 1889 1 235°998 | 235998 
Benguela to Loanda E 1889 1 | 296:198 |  296:198 
Zanzibar Seychelles eee e 1893 1 1.121091 1,:21'091 
Seychelles Manrilin uU U: 1893 1 | 1,065:839 | 1,065:839 
BUROPE AN COMPANY TELEGRAPH 14 | 14 | 9,068:052 | 9,068'052 


Head Office, Electra House, Finsbury-pavement, London, E.C. | 
Carcavellos (Lisbon) to Ponta Delgada (San Miguel, Azores) | 1893 1 872:96 872:96 
Ponta Delgada to Horta (Fayal, Azores) ........................ 1893 | 1 180°19 180°19 
| 
| 


1,053'15 |1,053`15 
— Mf ——̃x̃ —ä—ꝓ 


2 


РЕШЕ 
ЕЯ 


GREAT NORTHERN TELEGRAPH SUM | 
СОМРАМУ. 
Head Office, 26, Kongens Nytorv, Copenhagen. London Office, 
3, St. Helen's- place, Bishopsgate- street Within, Е.С. | | 
1st. Cables in Europe. | | | 
Peterhead (Scotland) to Ekersund (Norway) ................. | 1869 ^ 1 271 271 
Newbiggin (England) to Marstrand (Sweden), comprising ' | 
the sections :— 


| 
i 


I. Newbiggin to Arendal (Могуау)........................... 1880 | l : 495 425 

II. Arendal to Marstrand (Sweden . q , 1880 1 99 99 
Newbiggin to Marstrand (Sweden) direct 1890 1 518 518 
Newbiggin to Hirtshals (Denmark) ...........................-- 1873 | 1 | 422 422 
Newbiggin to Soendervig (Denmark) ‚.... | 1868 1 | 345 345 
Oye, near Calais (France), to Fanoe (Denmark) ............... 1873 1 : 388 388 
Oye (France) to Fanoe (Denmark) . 1891 | 1 | 370 370 
Hirtshals (Denmark) to Arendal (Norway) )) 1867 1 69 69 
Skagen (Denmark) to Marstrand (Sweden 1873 2 34 68 
Moen (Denmark) to Island of Bornholm (Denmark) ......... 1868 2 81 162 
Bornholm (Denmark) to Libau (Russia) ........................ 1869 1 296 226 
Grisslehamn (Sweden) (о Nystad (Russia) ..................... 1869, 1 | 98 98 
Grisslehamn (Sweden) to Nystad (Russia) ..................... 1883 . 1 104 104 
Grisslehamn (Sweden to Island of Aaland (Russia)  ......... 1877 1 29 29 
Aaland (Russia) to Nystad (Russia) .............................. 1376 1 | 58 98 
Carried forward ................................ 16 18 | 3,537 3,652 
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of 8 E Length in Nautical Miles. 
LANDING PLACES. E 58 E E 
No. of S | Of Cables. Ue: 
Brought forward .............................. | 13 | 123 18,256-918 |:8,266-683 
10th. Egypto-Indian System. | 
No. 1—1870 Red Sea Cable diverted | 
| Perim to Aden No ⁵ð 1884 1 108:885 108:885 
No. 2—1876 Red Sea Cable diverted | 
: Suez to Souskim Ne ðV eg | 1891 1 812-290 812-290 
Suakim Perim (No. 2) . .. . . .. . . . . . . . 1896 1 666:283 | 666-253 
Form Aden Nx 3 ен eegen 1896 1 146-062 146-062 
Ко. 3—Suez to Aden np C NER 1883 1 ,1,403 084 | 1,403 084 
No. 4—Red Sea—Suez to Perim— i . 1890 | 1 !1,330:685 | 1,330 655 
Perini to den Ne a 1890 1 ү 100140 100-140 
Suez to. Perim (No. JJ). s орин доира сар: 1902 1 | 1,309 345 | 1,309°345 
Perim to Aden (No. 4).. ...... ........ ЕЕЕ 8 1902 1 112070 112:070 
Perim to Obock оон y y 1839 1 52:142 | 59-142 
Aden to Bombay (No. . 1870 1  1,922-610 | 1,922-610 
Aden to Bombay (Хо, 2. 1877 1 1,893-298 | 1,893-298 
Aden to Bombay (No. 30 . . . . . . . . 1891 1 1,850-627 | 1,850-627 
llth. South African System. | | | 
Cape Town to St. Helena............... нии ‚ 1899 1 .1,892:084 1,892:054 
St. Helena to Ascension sss eru вани | 1899 1 (88:480 788-480 
Ascension to St. Vincent EEN Ee ‚ 1900 1 1,775:090 1 ,715:090 
x Porthcurno to Madeiraͤ U — | 1901 1 1,305 '120 | 1,305:120 
Madeira to St. Vincent lꝓ H 1901 1 1,125:878 | 1, 125.878 
Sierra Leone to Ascension: 4 | 19001 , 1 1,117:130 1,117 130 
Durban to Mauritiuns be e 1901, 1 | 1,717 480 1,717 480 
The Following Italian Cables are leased by the Company to the | | 
Райан Government, to belong to the latter after 30 years : | 
Мало to Lipari ние eee ‚ 1881 1 25:245 25:945 
Selina to Lipari осе eroe de be кои Ee | 1882 1 4250 | 4:950 
Faro to Ragnara (No. 1) œ7(7 ß ꝗ . 1884 3 8:206 | 24-618 
Fare to Baynara ‚Хо, hee eg ET 1856 3 8-009 24°027 
FF,, ³è W | 1888 3 8:470 | 95-41) 
Рале to Raguara ‚Хо, 5) CC . ee Mates Qe usw P Uds 1900 | 1 9:479 | 9 479 
EXTENSION, AUSTRALASIA AND | 138 155 39,749-360 39,808 -195 
$e: x. Ex что House, 3 -pavement, London, E.C. | | | 
ß 1870 1 1,495 · 39 5 29 
Ашта т Ce зах SÉ e Ee ‚ 1891 1 1.38900 и, 
FF МО e DE . 1870 1 398-45 '39845 
за: Зовем QNO, WEE 1892 ] 39902 399-02 
SD h . Е 1891 | 1 | 159-21 159-21 
ев X... MEI E EM 1879 1 | 27445 27445 
1 n np ............ —————M—— 1879 1 117:58 | 11755. 
S р о «uxo bin Chima) .............. eese ' 1871 1 626-32 - 696-39 
Tm— — Ten x Heeg kopp, 1884 1 470-14 470.14 
Ж = T VT 11882. 1 473-66 473-65 
AU + емыж fp нв њиве та наа 1883 1 453-05 | 458:05 
А = == улыс Са‘ .......... ER D ; e 1 951-60 951-60 
— RE ин 1884 1 7435 | 77173 
Cepl, SG 1554 1 36:45 36:45 
"Tinos x Титов" очеве Vers e vete EN eS 1550 1 136725 | 136 75 
Syra to ‚H— M õ—õ › 1870 1 543 73 543-73 
Andros ̃ ẽvetTLI r' * 1879 1 923 88 923 66 
Orea to Cf. 1894 1 733-31 233-3; 
Orea t« = EE 1894 1 1,238 52 1. 238°52 
Eubæa : nn Ne 1}............ 1871 1 1.14190 1.14190 
Morea AnNa ) 1880 1 1,315073 1,150773 
Eut са c ( 1889 1 895 70 j 89570 
^ Lre Heads (Таз- | 
"m 1869 1 150-96 150 96 


— Ще 2 93 1556638 1556633 


LANDING PLACES. 


Brought forward 


Flinders, near Melbourne (Victoria), to Low Heads (Tas. 
mania) N Coa и EE 
Botany Bay, пезг Sydney (New South Wales), to Blind 
Bay, near Nelson (New Zealand) (No. 1) 
Sydney to Nelson (New Zealand) (No. 2) 
anila to Iloilo 


9 „„ „„ 


ооо очно - „ „„ „„ 


„ % % % % % % % % „% „% % „%%% %% „ „%„„%„%%%„%„ „ „ „ „% осо ооо *5908309t10699294098 


Tloilo to Bacolod ......... .. e TUI EROR | 


Поо to Cebu 
Chefoo to Wei-hai-wei 

Mauritius to Rodriguez 
Rodriguez to Cocos 
Cocos to Fremantle 


EASTERN AND SOUTH AFRICAN 
TELEGRAPH COMPANY. 
Head Office, Electra House, Finsbury-pavement, London, E.C. 
Aden to-Zanzibar oV a a ceu bes аса 
Zanzibar to Mozambique (No. 1) 
Zanzibar to Mozambique (No. 2) 
Zanzibar to Mombaza 
Zanzibar to Bagamoyo P „k 
Bagamoyo to Dar es Salaam ....................................... 
Mozambique to Lourenco-Marques (Delagoa Bay) .. ......... 
Lourengo-Marques to Durban (Natal) ease EE 
Cape Town to Mossamedes .......................................... 


T - piece, Swakopmunn ии eese perese 
Mossamedes to Benguela .................. c 


„ 6 %% о % „%%% „ „%%% „„ „ „„ „„ „6 „„ „„ „ 66 а 


6 „ в обе» ос: „„ „% „%% „%% „„ „ „6 99 


. „ „%% %%% „„ „%%% „„ „„ „„ „„ „ „„ „„ „ ee 


Benguela to Loanda U Vtii cesses enne nennen | 
Zanzibar Sey chellee . q « | 


Seychelles Mavritius 


sepso .5..0%...».. €990223955062606000995606220(€0098295067949* 


BUROPE AND AZORES TELEGRAPH 
COMPANY. 


Head Office, Electra House, Finsbury-pavement, London, Е.С. 
Carcavellos (Lisbon) to Ponta Delgada (San Miguel, Azores) 
Ponta Delgada to Horta (Fayal, Azores) 


„66 „„ „ „ „%%% %% %%% „„ оосо о е 


GRBAT NORTHERN TELEGRAPH 
COMPANY 


Head Office, 26, Kongens Nytorv, Copenhagen. London Office, 
8, St. Helew's-place, Bishopsyate-street Within, Е.С. 
1st. Cables in Europe. 

Peterhead (Scotland) to Ekersund (Norway) ` . ͥ 
Newbiggin (England) to Marstrand (Sweden), comprising 

the sections :— 

I. Newbiggin to Arendal (Norway) 
II. Arendal to Marstrand (Sweden) .............. ............ 
Newbiggin to Marstrand (Sweden) direct 
Newbiggin to Hirtshals (Denmark) 
Newbiggin to Soendervig (Denmark) . 
Oye, near Calais (France), to Fanoe (Denmark) 
Oye (France) to Fanoe (Denmark )))) 
Hirtshals (Denmark) to Arendal (Norway) 
Skagen (Denmark) to Marstrand (Sweden 
Moen (Denmark) to Island of Bornholm (Denmark) ......... 

Bornholm (Denmark) to Libau (Russia) 
Grisslehamn (Sweden) to Nystad (Russia) 
Grisslehamn (Sweden) to Nystad (Russia) ..................... 
" ~јећаши (Sweden to Island of Aaland (Russia) 
| (Russia) to Nystad (Russia) 


652% % „% %%% соо ьвое 


хоз оро „% %% „%%% %ſ᷑ů „ в 


% % „„ „%%% %% „„ ово „„ „ з” 


% % % оо ——— T „ 


2 %% %%¼/ůf % %% %%% „„ „„ 


2 2 2 ооо осо фроо + о. 


......... 


ооо оо оо ооо ово юз овьетао = 


объе ооо ооо ово оо бьь соевое + 
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осо K % %,¶,Vjỹ ооо сос ооо „„ „„ „ e , 


INT. TELEGRAPHS 


* 


pu E g | Length in Nautical Miles. 
Lasgo сысы о 
АП 
No.of | dë | of Cables |f содае: 
Cables. 2 | 
J - 
23 | 23 '15,566'33 |15,566'33 
| 
1885 1, 180:96 | 180°96 
| 
| 
1876 1  1,268:76 |1,268:76 
1890 1. 1,323:14 1,323˙14 
1898-9 1 ^ 39492 | 394-22 
1898 1 25°14 25:14 
1899 1 187:31 187'31 
1900, 1 41:89 41-89 
1901 1 404-31 | 40431 
19001: 1  2,15076 |2,150:76 
1901 1 1,7435 1, 714˙35 
| 1901 1 /1,545:07 ue 
| 84 34 24,802:24 24,802˙24 
1879 1 | 1,927536 | 1,927-536 
1879 1 650:636 | .650-636 
1885 1 | 6927396 692396 
1890 1 ' 149943! 149-943 
1890 1 27527 27.527 ` 
1890 1 45852 45'852 
1879 1 930134 | 980°184 
1879 1 351-202 351202 
1889 1 1,391'064 | 1,391:064 
1899 1 ` 132:636 | 132:636 
1889 1 | 985-998 | 235°998 
1889 1 | 296198 | 296-198 
1893 1 | 121091 | 1,:21:091 
1893 1 1,065:839 | 1,065839 
14 14 | 9,068:052 | 9,068052 


—— 


i 


872'96 


1893 | 1 · 872:96 
1893 | 1 180-19 180.19 
2 2 | 1,005315 | 1,053°15 
— 1.058 10 
1869 1 271 271 
1880 1 | 495 495 
1880, 1 99 99 
1890 | 1 ` 518 518 
1873 1 i 422 429 
1868 | 1 | 345 345 
1873 | 1 | 388 388 
1891 | 1 370 370 
1867 1 69 69 
1873 2 34 68 
1363 2 81 162 
1869 1 226 226 
1869 1 98 98 
1883 1 104 104 
1877 1 29 29 
1876 1 58 58 
i ' MORET — 
16 | 18 | 3,537 3.652 
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Date 5 e | Length in Nautical Miles. 
of o 
LANDING PLACES. Laying} 55 
8 o, of 55 Of Cables. | Of Conn 
Brought forward ... „иена 16 18 | 3,587 | 3,652 
2nd. Cables in Asia. 

Hongkong (China) to Amoy (China) . .. 1871 1 330 | 330 

Amoy (China) to Woosung, near Shanghai (China), com- 

prising the sections: | 

I. Amoy to Gutzlaff (China)) . 1871 | 1 591 | 591 
II. Gutzlaff to 1 SEN 1871 1 58 58 

Woosung, near Shanghai (China), to Nagasaki (Japan), 

comprising the sections : | | _ 

I. Woosung to Gutzlafff ... на 3 58 174 
JL Gutzlaff to Naga sat . 1 429 429 
III. Gutzlaff to Nagasaki ii . . I 418 | 418 
Nagasaki (Japan) to Wlediwostock (Russia in Asia) ......... 1 771 771 
Nagasaki (Japan) to Wladiwostock .................... . . ] 754 754 
Fusan (Corea) to Island of Tsushima (Japan) .................. 1 54 54 
Kowloon (China) to Hong Kong . . 1 1 1 
Kowloon (China) to Hong Kong . 1 1 1 
Kowloon (China) to Hong Корџ............................... uh I 1 1 


HALIFAX AND BERMUDAS CABLE OO. 
Head Office, 32, Old Broad-street, London, Е.С. 
Halifax (N. S.) to Hamilton, Bermuda ........................... 349.96 


INDIA, BUBBER GUTTA PERCHA AND 
APH WORKS COMPANY. 
әл URS gu Cannon-strect, London, Е.С. 


Santa Cruz (Teneriffe) to Tejita (Teneriffe) F 32:497 32:497 
St. Louis (Senegal) to Yof (Senegal) ... .......................... 105-181 105`181 
Yof to Dakar (subterranean cable) 7'864 miles . | 


137678 | 137678 


INDO-EUROPEAN TELEGRAPH COO. 
Head Office, 18, Old Broad-strect, London, Е.С. 
Across the Straits of Kertee n [ 


MEXICAN TELEGRAPH COMPANY. 
Head Office, 66, Broadway, New York. 
Galveston (Texas) to Tampico (Mexico) 
Tampico to Vera Cruz (Mexico) ............................ m 
Galveston (Texas) to Coatzacoalcos (Mexico)) . 


RIVER PLATE TELEGRAPH COMPANY. 
Head Office, Electra House, Finsbury-pavement, London, Е.С. 
Montevideo to Colonia ............................................... 
Colonia to Punta Lara (Argentine Republic) | 

Ditto Ditto : 


ооо оао ово офо осо 


5 „ „%%% %% % „% оо „%% 


SOUTH AMERICAN CABLE СО. rim 
Head, Office, 106, Cannon-street, London, E 

St. Louis du Senegal to Fernando Noronha 

Fernando Noronha to Pernambuco 


1892 | 1 |1,718-379 | 1,718:379 
1892 | 1 346:845 | 346 845 


„%%% ооо оо осоосовсвавочовововеова 


2 | 9 |9,065:294`| 2 065-294 


SPANISH NATIONAL SUBMARINE 
TELEGRAPH COMP | 


Head Office, 106, Cannon-street, London, E.C. 
*Tejita (Teneriffe) to Saint Louis (Sénégal) 1885 | 1 927-77 


" | ‚ 2 . — 
One-third interest in this Cable belongs to the French Government. 


% % „% „%%% % оо „%%% „%%% ео 
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LANDING PLACES. 


No. of 
Cables 


UNITED STATES AND HAYTI TELEGRAPH 
AND CABLE COMPANY. 
Head Office, 44, Broad-st., New York. 
Coney Island (New York, U.S.) to Cape Haytien (Hayti) ... | 1896 


WEST AFRICAN TELEGRAPH COMPANY. 
Head Office, Electra House, Finsbury-pavement, London, Е.С. | 


WEST INDIA AND PANAMA TELEGRAPH 


Bolama (Portuguese) to Bissao .................................... 1885 1 43:020 43:020 
Conakry (French) to Sierra Leone (British)) 1886 1 | 19:084 | | 72:984 
San Thoms to Island of Principé (Portuguese) | 1886 | 1 126932 ' 126-232 
San Thomé to Loanda ........... . . . . 1886 | 1 | 818:530 | 818-530 
Principé to Bonne... 1889 | 1 ; 189752| 189752 
Bathurst to Bissau . . . 1902 | 1 | 220-349 | 220°349 
6 | 6 1,470°867 | 1,470°867 
WEST COAST OF AMERICA TELEGRAPH 5 
COMPANY. 
Head Office, Electra House, Finsbury-pavement, London, E.C. 
Chorillos, near Lima (Peru) to Mollendo (Peru) ............... 1875 1 511:36 511°36 
Mollendo to Arica (Chili) 1875 1 146:42 146 '42 
Arica to Iquique (Chili eee rennen neenon 1875 1 128 :85 12835 
Iquique to Antofagasta (Chili) E dëse 1875 1 250.50 250:50 
Antofagasta to Serena, near Coquimbo (Chili)... 1876 1 452-24 452 '24 
Serena to Valparaiso (Chili «. ꝗ . 1876 1 219-03 219:03 
Valparaiso to Talcahuano, near Concepcion (Chili). 1893 1 267 '20 267 '20 
(Land lines: Lima to Chorillos, Lima to Callao, Peru ; 
Serena to Coquimbo, Valparaiso to Santiago, Concepcion 
to Coronel, Concepcion to Talcahuano, Iquique to | 
Pisagua (leased), Chile.) — — 
| 7 | 7 |1,97510 1,975310 
Se 


COMPANY. 

Head Office, Dashwood House, 9, New Broad-st., London, Е.С. 
Santiago (Cuba) to Holland Bay (Jamaica) (Мо. 1)........... 1870 
Santiago (Cuba) to Holland Bay (Jamaica) (No. 2)............ 1878 
Kingston (Jamaica) tó Colon (Isthmus of Panama)............ 1870 
Holland Bay to St. Juan (Porto Rico) ......................... . | 1870 
St. Juan to St. Thomass „3 1871 
Holland Bay to Ponce (Porto Rico) .............................. 1874 
Ponce to SU. r. 8 1875 
St. Croix to St. Thomass nete 1875 
St. Croix to St. Lucia длине 2 Ph Eve oi rac ei 1898 
St. Thomas to St. Kitt q . 1871 
St. Kitts to Antigua ss Niege EA 1871 
Antigua to Basse-Terre (Guadeloupe) . 1871 
Basse-Terre to Dominica www . 2 1871 
Dominica to Martinique e - | 1871 
Martinique to St. Luci .. У 1871 
St. Lucia to St. Vincent 1871 
St. Lucia to Grenada ..-..... NENNEN 1398 
St. Vincent to Barbados (No. 1)............... 2... TTD 1871 
St. Vincent to Barbados (No. 2).................................... 1890 
St. Vincent to Grenada ............................................ 1871 
Grenada to Trinidad (No. 1) ....................................... 1871 
Grenada to Trinidad (No. 2)......................................... 1898 
Trinidad to Demerara (British Guiana) (No. 1).................. 1871. 
Trinidad to Demerara, No. 2222 1891 


Length in Nautical Miles 
Of Conduc- 
Of Cables. tors. 


1 | 1,389 1,389 
1389 — 


= z gu 


= Fal ма — Fa bi bh а Fa Fi Fi Fi Fi ра а Ee —— ра 


| 


160 160 
146 146 
630 630 
683 683 
72 72 
647 647 
135 135 
48 48 
344 344 
161 161 
49 49 
73 73 
51 51 
40 40 
55 55 
58 58 
' 154 154 
99 99 
94 94 
84 84 
89 89 
125 125 
298 298 
344 344 
4,639 | 4,639 
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ee We 
Ме | e | Length tn Nantioal 
LANDING PLACES SCHEIN | 
Е | No. оё) cB Ot cables. Of Conduc- 
Cables. | tors. 
WESTERN TELEGRAPH COMPANY. | 
Head Office, Electra House, Finsbury-pavement, London, Е.С. Aen - 
Carcavellos, near Lisbon ( Portugal), to Madeira 1874 1 63; 637 
Carcavellos, near Lisbon (Portugal), to Madeira 1882 | 1 626 626 
Madeira to St. Vincent (Cape Verde Island)) 1874 1 1,210 1,210 
Madeira to St. Vincent (Cape Verde Island)) 1884 1 1,170 1,170 
St. Vincent to Pernambuco (Brazil) ...........................:.. 1874 1 1,873 1,873 
St. Vincent to Pernambuco (Brazil)) . 1884 | 1 1,862 1,862 
Para to Pernambu co MERO ICE А МИ 1900 1 1,230 1,230 
Para (Brazil) to Maranham (Brazil) ............................. 1873 | 1 392 | 392 
Maranham to Ceara (Brazil) |... 1873 | 1 404 404 
Ceara to Pernambuco (Brazil) jp Aen, НИО A 454 | 454 
Pernambuco to Bahia (No. 1 section) 1873 1 441 441 
Pernambuco to Bahia (No.2 „, )......................... 1891 1 428 | 428 
Pernambuco to Rio . . ee оное Новае за У .. 1900| 1 1,367 | 1,367 
Bahia to Rio de Janeiro (No. 1 section.... 1873 1 835 835 
Bahia to Rio de Janeiro (No. 2 ,, ) ......... DADOS 1891 | 1 761 | 761 
Rio de Janeiro to Santos (No. 1 section) ........................ 1874 | 1 228 | 228 
Rio de Janeiro to Santos (No. 2 „„ . 1891 1 223 | 223 
Rio to Maldonado . . . .. ee e de 1900 | 1 1,091 | 1,091 
Santos to St. Catherina (Brazil)) 8 1874 1 290 290 
Santos to Chuy (No. 2 section . os 1892 1 747 | 747 
St. Catherina to Rio Grande do Sul (Brazil) 1874 1 398 | 398 
Rio Grande do Sul to Chuy My c ET 1875 1 150 150 
Chuy to Maldonado (Uruguay) (No. 1 section). | 18/5 1 122 122 
Chuy to Maldonado (Uruguay) (No. 2, é w Pp. . „1892 | 1 131 131 
Maldonado to Montevideo (Uruguay) (No. 1 section) ......... 1875 1 71 71 
Maldonado to Montevideo (Uruguay) (No. 2 „, | 1892 | 1 78 73 
Maldonado to Montevideo (Uruguay) (No. 3 „, ) 1900 1 69 69 
227 27 17,283  ! 17,283 
WESTERN UNION TELEGRAPH — — — — 
COMPANY. 
Head Office, 195, Broadway, New York. | | 
London Agency, ux Gresham House, Old Broad- street, E. C. | 
. Transatlantic System. Sei | | 
Sennen Соте, Siet Penzance, (о Dover Bay, near Сапво 
(Nova Scotia), Northern C | 1881 1 : 2,531 2,531 
Sennen Cove, near Penzance, to Dover Bay, near Сапзо, | 
Southern. able... ones dero медь аи ан 1882 | 1 2,576 2.576 
Dover Bay, near Canso, to New York ........................... 1889 1 888 888 
Dover Bay, near Canso, to New York ...... Р qe 1889 1 | 888 888 
2nd. Gulf of Mexico System. | eod 
Punta-Rassa (Florida) and Miami to Havana (Cuba), com- 
prising the sections : | 
Punta-Rassa to Key Wett ат 1890 1 120 
Miami to Key Wes. . ͥ 1899 | 3 136 
Key West to Havana . |1886| 1 | 108 
Key West to Havana ....................................... 1899 | 1 104 


— 0 10 5351 7 


THE PACIFIC AND EUROPEAN TELEGRAPH COMPANY. 
Head Office : Electra House, Finsbury-pavement, London, B. C. 


ЊЕ LAND LINES. . Statute Miles. 
Buenos Аугез to Inca (Air EDI Me 741 
Underground Cable—Punta de las Vacas to Rio Blance, Chilli. 54 
Rio Blanco to Valparaiso (Air Lines UU 99 
| | | 894 
Branch Line to Santiago, Chili (Air Lines) AER E EVEN were — 60 
954 


As these lines across the Ardes form аз 1 link between the Cable Systems on the East and 
West Coast of South America (and carry по local АЛИ they are given here. 
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| Date | à . | Length in Nautical Mies 
Laying SE 
LANDING PLACES. and 55 | 
No, of dë | Of Cables. | Of Conduc- 
Cables. 2 | tors. 
WESTERN TELEGRAPH COMPANY. 
Head Office, Electra House, Finsbury-pavement, London, Е.С. 
Carcavellos, near Lisbon (Portugal), to Madeira ............... 1874 1 687 637 
Сагсауе ов, near Lisbon (Portugal), to Madeira 1882 | 1 626 626 
Madeira to St. Vincent (Cape Verde Island).. ........ ......... | 1874 1 1,210 1,210 
Madeira to St. Vincent (Cape Verde Island) | 1884 1 1,170 1,170 
St. Vincent to Pernambuco (Brazil)) . 1874 1 1,878 1,873 
St. Vincent to Pernambuco (Brazil) . | 1884 | 1 1,862 1,862 
Para to Pernambuco . F Sos. 1900 | 1 1,230 1,230 
Para (Brazil) to Maranham (Brazil) ....................... "n 1873 1 392 392 
Maranham to Ceara (Brazil) ....................................... . 1873 1 404 104 
Ceara to Pernambuco (Brazil) . 0... 18281 1 454 454 
Pernambuco to Bahia (No. 1 section) 1873 1 441 441 
Pernambuco to Bahia (No. ,, )......................... , 1891 1 428 428 
Pernambuco to Rio —b . . .. 1900 1 1,367 1,367 
Bahia to Rio de Janeiro (No. 1 section. ... 1873 | 1 835 835 
Bahia to Rio de Janeiro (No. 2 ,, ) ........................ 1891 | 1 761 761 
Rio de Janeiro to Santos (No. 1 section. 1874 1 228 | 228 
Rio de Janeiro to Santos (No.2 ,, )...................... 1891 | 1 223 223 
Rio to Maldonado о ет GE SE 1900 1 | 1,091 | 1,091 
Santos to St. Catherina (Brazil) ны 1874 | 1 290 290 
Santos to Chuy (No. 2 section) ................................... 1892 1 | 747 747 
St. Catherina to Rio Grande do Sul (Brazil)..................... 1874 1 398 | 398 
Rio Grande do Sul to Chuy (Uruguay)... 1875 1 | 150 150 
Chuy to Maldonado (Uruguay) (No. 1 section) ) 1875 1 122 122 
Chuy to Maldonado (Uruguay) (No. 2, . . 1892 1 131 131 
Maldonado to Montevideo (Uruguay) (No. 1 section) 1875 | 1 71 | 71 
Maldonado to Montevideo (Uruguay) (No. 2 „ ). . 1892 | ] 73 | 73 
Maldonado to Montevideo (Uruguay) (No. 3 „ ) 1900 | 1 69 69 
07 A. 27 17,283 17,283 
WESTERN UNION TELEGRAPH — — — — 
OM PAN. | | 
Head Office, 195, Broadway, New York. | 
London Agency, 252, Gresham House, Old Broad-strect, Е.С. | 
ist. Transatlantic System. NUS | 
Sennen Cove, near Penzance, to Dover Bay, near Canso | 
(Nova Scotia), Northern cable .............................. 1881 1 2,531 2,531 
Sennen Cove, near Penzance, to Dover Bay, near Сапзо, | 
Southern cable `... 1882 1 2,576 2,576 
Dover Bay, near Canso, to New York ........................... 1889 1 р 888 | 888 
Dover Вау, near Canso, to New York ...... % аку м ‚ 1889 | 1 > 888 888 
2nd. Gulf of Mexico System. 
Punta-Rassa (Florida) and Miami to Havana (Cuba), com- 
prising the sections : 
Punta-Rassa to Key Wee | 1390 1 120 120 
Miami to Key Wes 1899 | 3 | 136 408 
Key West to Havana .............. Ee | 1886 1 108 108 
Key West to Havana ....................................... 18991 1 104 10 
ê (+ JỌ 7,351 7.623 
THE PACIFIC AND EUROPEAN TELEGRAPH COMPANY. 
Head Office : Electra House, Finsbury-pavement, London, E.C. РИ 
LAND LINES. Statute Miles. 
Buenos Ayres to Inca (Air Line . 741 
Underground Cable—Punta de las Vacas to Rio Blance, Chili. 54 
Rio Blanco to Valparaiso (Air Lines) q . 99 
894 
Branch Line to Santiago, Chili (Air Lines).............. sees "—— Sage 60 
954 


— — си 
As these lines across the Andes form a pul link between the Cable Systems on the East and 


West Coast of South America (and carry по local traffic), they are given here. 
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SUBMARINE TELEGRAPHY, 1903. 


The most notable event in the world of submarine telegraphy during 1908 was 
the holding in London of the deferred tenth quinquennial Conference of delegates 
from the contracting States to the International Telegraph Convention. Owing to 
the illness and subsequent demise of Queen Victoria, and to arrangements in 
connection with the Coronation of King Edward VIL, this Conference, which was 
to have taken place in 1901, was not held until May-June, 1903. 

The delegates met, as we announced in the 1908 edition of this Накрвоок 
would be the case, in the Examination Hall of the Royal College of Physitians and 
Surgeons, Victoria Embankment, London, on May 26th, and the Conference was 
opened by Mr. Austen Chamberlain, M.P., then Postmaster-General, who welcomed 
the delegates in the language of the Conference—French. The subsequent delibe- 
rations were presided over by Mr. J. С. Lamb, С.В., C.M.G., the vice-presidents 
being Mr. John Ardron and Mr. P. Benton. The delegates representing the various 
contracting States and the submarine cable companies were :— 

Names of States and Delegates :—Argentine Republic, Е, P. Hansen; Austria, 
Dr. Neubauer, M. Stibral; Belgium, Е. Delarge, J. Banneux, A. Seghin ; Bosnia- 
Herzegovina, M. Le Colonel Schleyer, Dr. De Hennyey; Brazil, Dr. Francisco 
Bhering ; Bulgaria, Iv. Stoyanovitch, T. Tzontcheff ; Cape of Good Hope, J. C. 
Lamb, John Ardron, P. Benton, R. J. Mackay, F. W. Home; Ceylon, H. A. Kirk, 
5. Н. C. Hutchinson ; Commonwealth of Australia, Sir Henry Copeland ; Crete, 
John Ardron; Denmark, N. Meyer, V. V. E. Falck; Dutch Indies, M. Perk; . 
Egypt, Ernest A. Floyer; France and Algeria, J. Bordelongue, M. Sins, 
C. M. Verlière (Délégué adjoint); Germany, R. Sydow, D. Kohler, H. Bredauer ; 
Great Britain, J. C. Lamb, John Ardron, P. Benton, В. J. Mackay, F. У. Home; 
Greece, D. J. Metaxas ; Holland, C. J. C. A. Pop, M. Kruijt; Hungary, Dr. де 
Неппуеу; India (British), Н.А. Kirk, 5. Н. C. Hutchinson ; Indo-China (French), 
A. Gerdret; Italy, Cardarelli, Rodano; Japan, Shigemasa Machida, Kikuma 
Munesuye ; Luxemburg, Monsieur Mongenast, Kruijt; Madaga-car, L.. Barbotin ; 
Montenegro, Dr. Neubauer; Natal, J. C. Lamb, John Ardron, P. Benton, 
R. J. Mackay, F. W. Home ; New Caledonia, C. Laurent; New Zealand, W. P. 
Reeves, R. J. Mackay; Norway, Rasmussen, J. U. Е. Dügge; Persia, H. A. Kirk; 
Portugal and the Portuguese Colonies, Alfredo Pereira; Roumania, E. Balaban; 
Russia, M. Sévastianoff, M. Ivanof; Senegal, M. Duchéne; Servia, M. D. В. 
Dimitricvitch, S. T. Gvozliteh; Siam, Н. Keuchenius; Spain, Primitivo 
Vigil, Enrique M. Fajardo; Sweden, Sahlin, Sölve Berger; Switzerland, J. К. 
Febr; Tunisia, Emile Daeschner; Turkey, Melcon Yuzbachian, M. Emin; 
Uruguay, А. Saenz de Zumaran. The United S ates, which is not an adherent 
to the Convention, was represented by General Greely. D 

Following were representatives of the Submarine Telegraph Companies :— 

African Transcontinental CO.: Mr. J. Е. Jones. Amazon Co.: Mr. G. Keith, 
Mr. Е. B. Ellice Clark, Mr. В. J. Reidy. Anglo-American Co.: Sir G. Fitzgerald, 
K.C.M G., Mr. Charles Burt, Мг. J. H. Carson, M. Jules Despecher, Мг. F. A. 
Bevan. Commercial Co.: Mr. Geo. G. Ward, Mr. Frederick Ward, M. Leon 
Crozat, Mr. Albert Beck. Compagnie Francaise: M. Villars, M. Lion, M. Pictri, 
М. de Lagotellerie, Mr. W. W. Howell. Cuba Submarine Co.: Mr. С. W. Parish, 
Mr. Alex. G. Low, Mr. James Scott. Deutsch Atlantische Со.: Mr. О. Moll, Mr. 
Max Knorr. Deutsche See Co.: Mr. E. Guilleaume. Direct United States Co.: 
Mr. E. M. Underdown, K.C., Mr. T. Finnis. Eastern, Eastern Extension, Western, 
Eastern and South African, Black Sea, West African, African Direct, Europe and 
Azores, London Platino Brazilian, Pacific and European, West Coast of America, 
Direct Spanish River Plate Companies: Sir John Wolfe Barry, K.C.B., Right Hon. 
Lord Allerton, Mr. W. Andrews, Hon. А. G. Brodrick, Lord Н. Browne. Sir А. 7. 
Геррос Cappel, K.C.I.E., Mr. John Coppen, Sir John Denison-Pender, K. C. M. G., 
Sir Henry C. Fischer, C.M.G., Mr. D. Н. Goodsall, Admiral Sir L. G. Heath, 
K.C.B., Sir Robert G. W. Herbert, G,C.B., Mr. F. Alex. Johnston, Sir Н. C. Mance, 
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C.I.E., Hon. George Peel, Marquess of Tweeddale, K.T., Mr. Е. Walters, Mr. J. 
Cambrook, М. J. Despecher, Мг. W. Dover, Mr. G. Draper, M. J. Gramaccini, 
Mr. F. E. Hesse, Mr. W. Hibberdine, Mr. E. Steer Hodson, Mr. G. R. Neilson, 
Mr. H. E. Plank, Mr. F. T. Preddle, Mr. R. J. Reidy, Mr. F. L. Robinson, Mr. H. 
St. L. Smith. Great Northern Co.: Commodore E. Suenson, Mr. F. C. C. Nielsen, 
Mr. К. Suenson, Mr. Е. Kiaer. Halifax and Bermudas Co. and Direct West Indian 
Co.: Mr. Joseph Rippon. India Rubber, Gutta Percha and Telegraph Works Co.: 
Hon. Henry Marsham, Mr. J. Y. Buchanan, F.R.S., Mr. P. Tourtay. Indo- 
European Co.: Mr. J. H. Tritton, Sir У. К. Brooke, K.C.LE., Mr. Т. У. Stratford- 
Andrews, Mr. C. С. L. Pagenkopf. Pacific Cable Bourd: Sir Spencer Walpole, 
K.C.B., Мг. О. H. Reynolds, C.I.E. South American Co. : Mr. Robert К. Gray, 
Mr. J. Jeffery. Spanish National Co. : Hon. Henry Marsham, Major L. Darwin, Don 
Esteban Marin. Western Union Co.: Мг. D. le Rougetel. West India and Panama 
Co.: Mr. У. B. Kingsford, Mr. В. T. Brown. United States and Haiti Co. : M. Lion, 

The secretarial duties of the Conference were carried out by the Berne Bureau, 
represented by M. le Colonel Frey, director of the Bureau; M. Eschbaecher, vice- 
director; and M. Homberger. Messrs. №. Hautrive, J. I. De Wardt and J. F. 
Lamb were the British secretaries to the Conference. 

The delegates were called together to discuss а very voluminous set of 
„ Propositions,” to which, owing. to the delay, many additions had been made in 
the interregnum. А complete translation into English of the results of the 
labours of the Conference has been issued (February, 1904) in book form, “ and 
makes а bulky volume of great interest to all the Administrations and Companies 
transacting international telegraphic business, as well as to the public who use to 
any large extent the submarine cables in the conduct of their business. With 
regard to tariffs, some more or less material alterations were made, as under :— 

Europe. —Posnia- Herzegovina, from 4d. to 544. ; Crete, 634. to 6d. ; Gibraltar, 534. to 3d. ; 
Greece, 64d. to 6d. ; Malta, 61. to 44d. ; Montenegro, 411. to 544. ; Portugal, 54d. to 5d. ; Russia, 
53d. to 434. ; Spain. 34d. to 3d. ; 

Africa.—Tangier, from 5d. to 44d. ; Tripoli, 84d. to 7d. West Coast: Gold Coast—Accra and 
Sekondi, 5s. 74. to 4s. 84: ; other places, 5з. 91. to 45. 10d. ; Nigeria—Brass, Bonny and Lagos, 
бв. 3d. to 5s. ; other places, Өз. 54. to 63. 2d. ; Sierra Leone, 4s. 64. to ds. 64. 

Asia.—British Borneo: Labuan, from 5». to 3s. 6d. ; other places, 58. 34. to Is. 9d. ; China 
and Hong Kong, 5s. 6d. to 4:. 5d. Corea: Chemulpo. Fusan and Séoul, via Great Northern 
Company, 6s. 2d. to 4s. 10d. ; via Eastern Company and Indo-European Company, 7s. 9d. to 
5s. 8d. ; other places, via Great Northern Company, 6s. ба. to 4s. 10d. : via Eastern Company 
and Indo-European Company, 8s. 1d. to 58. 11d. ; Formosa, бе. 24. to 4s. 10d. ; Japan, via Great 
Northern Company, 6s. 2d. to 43. 10d. : via Eastern Company and Indo-European Company, 
78. 9d. to 5з. 8d. Philippine Islands: Luzon, 5s. 94. to 4s. 54. ; other islands, 6s. 2d. to 4s. 10). 

The reductions to China, Coren, Formosa, Japan and the Philippine Islands came into force 
in July, 1903 ; the others take eflect at July 1, 1904. 

The labours of the delegates were lightened ап@ their sojourn in Great 
Britain made memorable and agreeable by a series of admirably-organised excur- 
sions and other festive events. Apart from the excellent arrangements made by 
the British Government Postal Telegraph Department for the entertainment of 
the delegates, the submarine telegraph and cable companies appointed an Enter- 
tainment Committee, who were successful in arranging mauy interestiog and 
instructive excursions, garden parties, dinners, visits, &с. 

Before departing for their respective countries, the foreign delegates were 
unanimous in their expressions of admiration and appreciation of the efforts made 
to secure their stay in London being as a;«eeable as possible. These efforts were 
not, unfortunately, always seconded by the clerk of the weather, but, this despite, 
the delegates were adequately and very successfully entertained. 

At a dinner given by the delegates at the Hotel Cecil, Mr. J. C. Lamb was 
the recipient of a token of regard and esteem, in the form of an antique silver 


* “The International Telegraph Convention of St. Petereburg, and the International Service 
Regulations, London Revision, 1403,” in the општа! French text, with English translation, in 
parallel columns. By С.Е. J. Twisaday and G. В. Neilson. Officially accepted by H.M. Postmaster- 
General. (London: “The Electrician" Printing and Publishing Co., Ltd., Salisbury-court, 
Fleet-street.) Price 6s. net. (See also Advt. on p. 489.) 
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candelabra and dessert dishes, and it was generally agreed that never has either 
the business or the social side of an International Telegraph Conference been 
more effectively and smoothly carried through. To all concerned the foreign 
delegates accorded a hearty vote of thanks. 

In accordance with ihe conditions of the Convention, the London Conference, 
at the termination of its labours, selected the place of meeting of the next 
Conference, and Lisbon, Portugal, will welcome the delegates to the eleventh 
International Telegraph Conference in 1908. 


The next most important event in submarine telegraph matters during 1903 was 
the completion and working of the ** Commercial Pacific " cable from San Francisco 
to Manila, the various sections of which were made and laid on behalf of the 
Commercial Pacific Co. by the Telegraph Construction and Maintenance Co., and 
the India Rubber, Gutta Percha and Telegraph Works Co. (both of London). 
The cable was completed for traffic between San Francisco and Manila on July 
4th. The total length of this cable is 8,198 nauts. The extension from Manila 
to Shanghai and Hong Kong now only awaits completion. The San Francisco— 
Hawaii section (2,412 nauts) was made and laid by the India Rubber Co., the 
laying of this section having been carried out by the company’s cable steamer 
‘‘ Silvertown.” Traffic was started on this section on January 5th, 1908. The 
sections from Hawaii to Midway, Guam and Manila (nearly 6,000 nauts) were 
made and laid by the Telegraph Construction and Maintenance Co., the work of 
laying being carried out by the Colonia and the Anglia.” The Telegraph 
Construction and Maintenance Co.’s well-known cable steamer ‘‘ Scotia was, at 
the termination-of the expedition, purchased by the Commercial Pacific Company, 
to take its place permanently in Pacific waters for the due repair of the cable 
as necessity arises. | | 

The Netherlands Government during the year placed a contract with the 
Eastern Extension Telegraph Co. to make and lay three sections of cable to 
connect the islands of Banca, Billiton, and Pontianak (in Dutch Borneo) with the 
telegraph system of the Netherlands Indies. This work was successfully carried 
out by the Eastern Extension Co.’s new в.в. ‘‘ Restorer.” 

The French Government have during the year prosecuted their submarine 
cable enterprise, and have definitely let the contract for the cable from Brest to 
Dakar (2,500 nautical miles) to the Société des Telephones; the section from 
Saigon to Pontianak, Borneo (800 nautical miles) and the section from Mauritius 
to Réunion, Madagascar (600 nautical miles), to M. А. Grammont. 

Progress has been made during the year with the making and laying of the 
second Atlantic cable of the Deutsch-Atlantische Telegraphen Gesellschaft by the 
completion of the section from Borkum to Fayal, Azores, and it is anticipated that 
this cable will be completed to the United States in the Spring of 1904. 

The submarine cable fleet of the world (it will be seen by reference to p. 481) 
continues to grow in number, and during the year there has been added to this 
fleet, besides the two new vessels belonging to the Eastern and Associated Тее- 
graph Companies (the Restorer” and the Patrol ") which were referred to in 
the last edition of this Нахрвоок, the Levant,” built for the Eastern Tele- 
graph Co., to be stationed in the Levant as the repairing vessel for cables in these 
seas. This vessel takes the place of one of the same name previously in the same 
service. The West India and Panama Telegraph Co. have launched the Henry 
Holmes," which takes the place of the ill-fated ‘‘ Grappler,” lost in the disaster 
off St. Pierre, Martinique, in 1902. The Great Northern Telegraph Co. are 
building a new vessel, to be called the ‘‘ Pacific,” which will, in due course, take 
its station in the China seas to watch over the safe working of this company's 
extensive system of cables in the Far East. One vessel of the cable fleet has gone 
out of the service—the ** Chiltern,” built in 1866. 

We are unable to record any development of the joint enterprise of the 
German and Netherlands Governments with regard to the establishment of a com- 
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pany to lay and work cables from Menados to Guam on to Shanghai, a project 
which was referred to in the last edition of this Нахрвоок (p. 468). 

In connection with the interruptions which occurred early in 1908 on the then 
newly-opened Pacific Cable, it was announced by Mr. Austen Chamberlain in the 
House of Commons in May that there had occurred in all 147 hours' interruption. 
These had all happened on the landlines between the station at Bamfield and 
Vancouver Island, the western section of which was specially constructed by the 
Canadian Pacific Railway for the Pacific cable traffic. With regard to the state- 
ment of accounts issued showing the total capital expenditure on the Pacific 
cable, it was announced by the Postmaster-General in the House of Commons on 
June 19th that this sum did not include the cost of special surveys taken prior 
io the laying of the cable. The soundings made by the surveying ships of the 
Royal Navy on the route of the cable were (it was stated) ‘incidental to and 
made in the course of their ordinary operations." The special detailed survey 
made for the determination of the exact route to be followed by the cable was 
carried out by the contractors for the making and laying of the cable. 

In June a bill was presented to the French Chamber by the Budget Сот- 
mittee (who approved the bill in principle), authorising an annual charge of the 
Budget for 85 years of over 650,000 in connection with French submarine cable 
enterprise. 

In reply to а question in the House of Commons the Postmaster-General on 
July 28th stated that the rate of 3s. per word for a telegram from London to Sydney 
over the Pacific cable was proportioned as follows:—Atlantic companies 8d., North 
American landlines 4d., Australian Commonwealth Government 5d., Pacific 
Cable Board 1s. 7d. Out of the amount received by the Atlantic companies the 
British Post Office was paid the ordinary inland rate in respect to such telegrams 
as were dealt with at postal telegraph offices. 

Of the total and estimated loss on the Pacific cable up to March 81, 1904, 
(£212,100) the Australian Commonwealth (Victoria, Queensland and New South 
Wales being the Colonies which entered into the agreement) will have to provide 
before June 80th, 1904, £70,738. 15s. The United Kingdom's share of this loss 
ia £58,890. 6s. 8d., Canada £58,890. 6s. 8d. and New Zealand £28,580. 11s. 8d. 
Tbe first instalment of the annuity for repayment of money borrowed for the 
construction of the Pacific cable became payable on December 31, 1903. 

The first German-built submarine cable steamer (the е.в. ‘‘ Stephan) was 
launched on January 1st. 

„The Core-Ratio in Long Submarine Telegraph Cables" was discussed by 
Мг. J. Elton Young in a series of articles in The Electrician in March. 

Lord George Hamilton, Secretary for India, in the House of Commons on 
April7th, stated that some loss of revenae had been occasioned the Indian Govern- 
ment by the opening of the Pacific cable, and the consequent diversion of certain 
traffic from the Indian lines. | 

There was published during 1908 by Stanford, London, “ The All-Red Line," 
being the annals of the laying of the Pacific cable project, edited by Mr. G. Johnson. 
(Bee The Electrician, August 14th, р. 708.) 

A review of Mr. G. M. Baines’ ** Beginner's Manual of Submarine Cable Testing 
and Working (published 1908 by “ The Electrician ” Printing and Publishing Co., 
London), appeared in The Electrician, August 21st, p. 742. 

It was announced in August, 1903, that а convention had been signed between 
the Governments of the French Congo and the Congo Free State for the construc- 
tion of a submarine telegraph cable between Brazzaville, north of Stanley Pool, 
and Kinchassa, on the southern shore of the Pool (54 miles). 

It was reported in November that Germany had laid during the years 1897- 
1903, 7,375 miles of submarine cable at a cost of £1,250,000. The first of these 
cables was laid in 1898 between Sassnitz and Trelleborg, a length of 78 miles. 
In 1900 the first of the German-Atlantic lines was laid and also the first of the 
German-Chinese system. The total of 7,375 miles includes a telephone cable 
from Fehmarn to Leland. 
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The Zlektrotechnische Zeitschrift in November contained a technical description 
of the first section of the new Borkum-Horta Atlantic cable of the Deutsche 
Atlantische Telegraphen Gesellschaft. 

In the territory awarded to the United States by the Alaska Boundary Com- 
mission that Government have since laid military cables from Skagway (Alaska) 
to Sitka, and from St. Michael (Yukon) to Safety Harbour, near Fort Davis. They 
also propose to lay cables from Vancouver (British Columbia) to Queen Charlotte 
Islands, thence to Sitka and on to Valdes, whence a landline exists to Eagle xe 
with a branch to Ramparr, and on to St. Michael. There are, in addition, land- 
lines from Eagle City a ong the frontier between Alaska and British Columbia, 
which also possesses landiines connecting the principal towns in the interior. 

In а valuable contribution toa Financial News Supplement for January 23, 1904, 
Sir J. Denison-Pender, K. C. M. G., gave the following summary of submarine 
telegraph progress during the period 1884-1904 :— 


MILEAGE. 
Jan. 1, 1884. Jan. 1, 1994. Increase. 
Private Enterprise— ү 

Я hisses ict eared ee 58,4312 120.851 ЖО 126+ 

Foreign ......... Së 17,9925 ...... -66,271 ...... 2694 
Goverimnt — 

British and Colonial ......... 1.650 10.72 559 

EOELOIEH^ стена ( ( ((( ( ин m 2.990 12,057 ...... 5043 

Тога Mp 45,945 ...... 209,921 ..... m 1764 
‘CAPITAL. 
Private Enterprise— 

Britin ess. 285, O28, 479 ees E27, 622,658 108 
// GAP edt 6,087,526 9 18,655, 20000 206 
Government — 

British and Colon'al ... .... 24, 500 2,45, 0000 8961 

! E51, 500, 50000 E48, 691, 40 ...... 554 


Analysis of these figures shows that while the mileage worked by British private 
enterprise has increased in 20 years from 58.412 to 120,851, the capital account 
has only increased from £25,028,479 to £27,622,658, and Sir John urges that 
this large increase of 1261 per cent. in the mileage of privately-owned cables has 
been built and equipped mainly out of past profits—that the companies owning 
these cables, instead of dividing their profits in dividends to their shareholders to 
the full have consolidated and strengthened their position by the accumulation of 
substantial reserves. Had the increase of mileage in the past 20 yeara been 
accompanied by а corresponding increase in capital account, there would have 
been now £60,000,000 of submarine cable stock ranking for dividend compared 
with £27,622,658. It has thus been possible for the public to benefit by reductions 
in tariffs, which would not have been possible if past profits had been divided up 
to the hilt. The article gives in small compass a very comprehensive exposition 
of the condition of British cable enterprise in 1904. 


INTERNATIONAL TELEGRAPH CONFERENCE, 1903. 


The tenth Conference of the Representatives of the Telegraph Departments of 
the States subscribing to the St. Petersburg Convention, which was originally 
announced to be held in London, in May, 1901, was, in consequence of the death of 
Queen Victoria, postponed to February, 1902, and was subsequently further post- 
poned to May, 26, 1903, on which date the delegates met in the Examination Hall 
of the Colleges of Physicians and Surgeons, Victoria Embankment, London, W.C. 

The “Propositions” which came before the delegates for discussion and 
decision at this Conference were of а voluminous and varied character, and dealt 
more fully than ever before with the regulation of Telephonic working in the 
countries of the Contracting States." | 
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International Conferences are held in cumera, and it is only after the publication 
of the “Service Regulations and Tariffs” that the results of the labours of the 
Conference can be judged by the public. These Regulations, &c., were officially 
issued by the Berne Bureau in December, 1903, and are now published in the 
original French text with accompanying English translation (made by: Messrs. 
Neilson and Twisaday, and revised on behalf of the British Postal Telegraph 
authorities). This book is published at 6s.,* and is subscribed for by Telegraph 
Administrations and the commercial community all over the world. It is a work which 
should be in the hands of all whose business necessitates the sending and receiving 
of international telegrams, as it sets out the rules governing the writing, acceptance, 
counting, transmission, repetition where necessary, and delivery of telegrams; as 
well as the principles which govern complaints as to errors or non-delivery of 
telegrams and the refund in such cases of the charges paid. The Regulations affect 
also International Telephony. 


CABLES OF THE EMPIRE. 


The Dritish Government appointed in 1901 an Inter-departmental Committee 
on the subject of the Cable Telegraphs of the Empire. The following were 
members of this Committee: Lord Balfour of Burleigh (chairman), Marquis of 
Londonderry, the late Mr. R. W. Hanbury, Earl of Hardwicke, Earl of Onslow, 
Major-Gen. Sir J. C. Ardagh and Rear-Admiral В. N. Custance. The terms of 
reference to the Committee were as follows :— 

To inquire into the present system of telegraphic communication between different parts of 
the Empire, and to consider in what respecta it requires to be supplemented. 

To investigate the relations between private cable companies and the Imperial and Colonial 
Governments (including the Government of India). the amount of control exercised by these 
Governments, and the policy which should be pursued by them in future, especially when new 
concessions are sought. 

To examine existing rates, to report how far they are fair and reasonable, and, if not, how any 
reduction should be effected. 

The Committee met at St. Stephen's House, Westminster, London, S.W., 
from Feb. 19, 1901, to Aug. 8, 1901. The witnesses examined were :— 

Mr. W. 5. Andrews, Sir J. Wolfe Barry, K.C.B., Mr. А. S. Baxendale, Lieut. 
C. Bellairs, R.N., Mr. F А. Bevan, Mr. Charles Bright, Sir W. Brooke, K.C.LE., 
Mr. В. T. Brown, Mr. C. Burt, Mr. J. H. Сагвоп, Mr. В. T. Ећпећ, C.I.E., Mr. T. 
Finnis, Sir S. В. French, K.C.M.G., Mr. С. E. Y. Gleadowe, C.M.G., Мг. В. Kaye 
Gray, Mr. H. Cuthbert Hall, Right Hon. Lord Geo. F. Hamilton, M.P., Mr. J. 
Henniker Heaton, M.P., Mr. E. Helm, Mr. F. E. Hesse, Mr. W. Hibberdine, Col. 
Hozier, C.B., Mr. J. C. Lamb, C.B., C.M.G. Mr. W. H. Mercer, Sir J. Denison 
Pender, K.C.M.G., Mr. B. Plummer, Mr. J. L. Quick, Mr. C. H. Reynolds, СЛ.Е., 
Mr. J. Rippon, Sir E. А. Sassoon, Bart., М.Р., Mr. T. W. Stratford-Andrews, Mr. 
E. M. Underdown, K.C. 

[A full “ Digest " of the voluminous report appeared in the 1903 Edition of 
this Hanpsoox.—Ep. | 


An Appendix (d) to Ње Committee’s report gave the following 
LIST OF BRITISH POSSESSIONS NOT TELEGRAPHICALLY CONNECTED 
WITH GREAT BRITAIN. 


Amirantes Ialande. Соошог Hervey Islands, Penrhyn Island. Suwarrow Island. 
Andaman Islands. Diego Garcia Island. Pitcairn Island. Tristran d'Acunha. 
British Honduras. Falkland Islands. Santa Cruz Islands. West Indies (Anguilla, 
British New Guinea. Laccadive Islands. Socotra Island. Barbuda, Cayman 
Chagos Islands. Labrador. Solomon Islands. Montserrat, Nevis, 
Christmas Island, Maldive Islands, Somaliland. Tobago, Virgin Islands), 


* The publishers are “ Тһе Electrician " Printing and Publishing Co., Ltd., 1, 2, and 5, 
Salisbury Court, Fleet Street. London, from whom copies of the Regulations, &c., can be obtained. 


~ 
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PACIFIC CABLE BOARD. 


Sanctuary House, TOTHILL-STREET, WESTMINSTER, Гохром, S.W. 


Towards the end of 1900 proposals for the construction and laying of a 
submarine cable in the Pacific from Canada to Australia took definite form, and 
in November, 1900, it was announced that the Pacific Cable Committee, which 
had been negotiating, on behalf of the Home Government, with the Colonial 
Governments, had accepted, on behalf of the Imperial Government and the 
Governments of the Dominion of Canada, New South Wales, Victoria, Queensland 
and New Zealand, the tender of the Telegraph Construction and Maintenance 
Co. (Ltd.) for the manufacture and laying of a submarine cable between the 
Island of Vancouver and Queensland and New Zealand for the sum of £1,795,000, 
the work to be completed by December 31, 1902. The two sections of the cable 
from Vancouver to Fanning Island (8,458 miles) and Fanning Island to Fiji 
(2,048:10 miles) cost respectively £1,067.602 and £338,958. The remaining three 
sections, Fiji to Norfolk Island (981:48 miles), Norfolk Island to Moreton Bay, 
Queensland (836:69 miles), and Norfolk Island to New Zealand (518:74 miles), 
cost £339,040. 

The southern sections of the Pacific cable—viz., Southport (Queensland) to 
Norfolk Island Doubtless Bay (New Zealand), to Norfolk Island, and Norfolk 
Island to Suva (Fiji)—were opened for traffic on April 23, 1902. The northern 
sections— Vancouver to Fanning Island and Fanning Island to Suva (Fiji)—on 
December 8, 1902. 

The members of the Pacific Cable Board are as follows :— 


Sir Spencer Walpole, K.C.B. (Chairman) 


Е. S. Parry, С.В. (Teasury), 


| | Representing the Imperial 
W. Н. Mercer (Crown Agent for the Government: 
Colonies). 


Lord Strathcona and Mount Royal, 
G.C.M.G. (High Commissioner for| Representing the Government of 


Canada), the Dominion of Canada. 
Alexander Lang, 
Hon. H. Copeland (Agent-General for) ` 

New South Wales), | Representing the Commonwealth 
Hon. Sir Horace Tozer (Agent-General | of Australia. 

for Queensland). | 


oc ieri (Agent-General SN Representing New Zealand. 


For list of the Officials of the Pacific Cable Board see page 747. 


During the 1900-1 Session of Parliament The Pacific Cable Act, 1901, 
which makes provision for the construction, laying and working of the cable, &c., 
was the result of prolonged negotiations between the Home and Colonial Govern- 
ments and the reports of two special Committees presided over by Lord Selborne 
(1896) and Sir Е. Mowatt (1899) respectively. ‘The Act provided а capital sum 
of £2,000,000, and appointed the Pacific Cable Board, consisting of representa- 
tives of the contributing Governments, to control the construction and working 
of the cable. The interests of the Governments concerned are as follows :— 


United Kingdom... Wetlis, with three representatives (including the Chairman, Sir S. Walpole. 


Canada .............. Y«ths, with two representatives. [K.C.B,) 
Australia. Jha, with two representatives. | 
New Zealand ...... yxths, with one representative. 


The route was surveyed and the cable manufactured by the Telegraph 
Construction and Maintenance Co., under the direction of Messrs. Clark Forde 
and Taylor. Tne contract for making and laying was astually signed on Deo. 31, 
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1900. the work was completed in October, 1902, and the full route of the cable 
opened to the public on Dec. 8, 1902. The route of the cable is from Brisbane 
(Queensland) and Doubtless Bay (New Zealand) to Norfolk Island, and thence, via 
the Islands of Fiji and Fanning, to that of Vancouver (British Columbia) 
Messages are here handed to the Canadian Pacific Railway Co's. telegraph system 
for transfer to the Atlantic Cable Companies. Collection and delivery iu 
Australasia are controlled by the Government Post Offices and in the United ' 
Kingdom by the Post Office and the Atlantic cable companies. 

The annual expenses of the Board include (iu addition to £35,000 for renewals 
ап depreciation) а fixed payment to the National Debt Commissioners of 
£77,544. 183. in discharge of both capital and interest, & provision which, in the 
case of an ordinary trading company, would represent a dividenl of nearly 4 per 
cent. per annum. | 

The full text of the Pacific Cable Act, 1901, was given on pages 470-472 of 
this Hanpsoox for 1908. | 

In November, 1908, а Parliamentary return was published showing the sums 
granted and expended on account of the Pacific Cable enterprise to March 81, 1903, 
and the estimated figures for the period to March 31, 1904. 


e ————————————————————— ——- 


THE 


INTERNATIONAL TELEGRAPH CONVENTION of ST, PETERSBURG 


AND THE 


INTERNATIONAL TELEGRAPH 


AND TELEPHONE 


SERVICE REGULATIONS 


AS REVISED AT LONDON, 1903, with the Complete French Text and 
English Translation in Parallel Columns. 


The TRaNsLATION is by MR. С. E. Г. TWISADAY, of the India Office, London (by permission of 
the Secretary of State for India), and MR. GEO. В. NEILSON, of the Eastern Telegraph Company, 
London; and is OFFICIALLY ACCEPTED BY Н.М. PosrMAsTER- GENERAL. 


АЦ the Alterations, Additions, Deletions, &c., made at the recent International Telegraph 
Conference held in London are clearly shown at а glance, and the work is specially designed to 
enable those who deal with International Telegrams to understand the Regu ations and Conditions 
under which these Messages are transmitted and the Rules as to Charges, Repetitions, Refunds, Ee, 

There is also much matter of technical interest included in these Regulations. 

AN EXHAUSTIVE INDEX PROVIDES READY FACILITY OF REFERENCE, and the . 
method adopted to show the Alterations, Additimns and Deletions effected at the London 
Conference is simple and clear. 

Bound in strong Cloth, price Gs. per copy net. Post free (U.K.), 6s. 6d. ; abroad, 7s. 


Or with Interleaved Ruled Paper, Зв. 64., post free 9a. 6d. (U.K.) ; abroad, 10s. 
Or with Wide Margins, for Notes, 8. 6d., post free, 93. 64. (U. K.); abroad, 103. 


The Book can be obtained of all Booksellers at Home, in the Colonies, and Abroad, or direct from 
"THE ELECTRICIAN" PRINTING & PUBLISHING CO, Ltd., 
SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 
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WIRELESS ТЕГЕСВАРНУ. 


— — или 


The chief interest of the year in connection with Wireless Telegraphy has also 
been centered in a Conference, this time called by the German Government for 
the purpose of “regulating international legislation in respect to wireless telegraphy 
for shipping purposes." This Conference met in Berlin on August 4th, and the 
following countries were represented by delegates, all of whom were present at the 
opening seance :— 

Ссттапу.—Меввгв. Sydow (Under-Secretary of State for the Post Office), Prof. Doctor Strecker 
(Privy Councillor in the Post Office Department), Wachenfeld (Privy Councillor in the Post Office 
Department), Schrader (Privy Councillor in the Post Office Department), Cunsul Fluegel (Councillor 
of Legation), Capt. Rieve (Navy), Lieut.-Capt. Most, Dr. Felisch (Privy Councillor of the Admiralty), 
Dr. Beggerow, Capt. Oschmann, Major Klussmann (chief of the battalion of Military Aerostatics). 
Messrs. Fubrken, Lindow and Pfitzner (Postal Department) and M. Oberlaender (Postal Depart- 
ment) were appointed secretaries to the Convention, and were entrusted with the preparation of the 
official report. 

Austria.—Messrs. Adalbert von Stibral (Ministry of Commerce), Arthur Linninger (Superior 
Commissary of Technical Instruction), Capt. Leopold Sellner (of the Navy, delegate for both Austria 
and Hungary). 

Franec.— Messrs. Bordelongue (Director of Electrical Exploitation at the Ministry of Industry 
and Posts and Telegraphs), Sins (telegraph engineer, Caief of the Office of International Telegraph 
Correspondence), Lieut.-Col. Boulanger, Capt. Arago (Navy), Commander Houdaille, and Magne 
(Inspector of Telegraphs). 

Great Britain.—Messrs. J. C. Lamb, C.B., C.M.G. (Second Secretary of the Post Office), J, 
Gavey, С.В. (Engineer-in-Chief), R. J. Mackay, Col. R. L. Hippisley, R.E., C.B., Capt. Н. L 
Heath, R.N. (Deputy Director of the Naval Intelligence Department), Lieut. С. В. Payne, В.М. 

Aungary.—Messra. Charles Follért (Chief Director of Posts and Telegraphs), André Kolosavary 
(Director of Posts and Telegraphs), Joseph Hollós (Engineer-in-Chief), Capt. Leopold Sellner (of 
the Navy, delegate for both Austria and Hungary). 3 

taly.—Rear-Admiral Charles Grillo, Capt. Quintino Bonomo del Casale (Navy), Marquis Luigi 
Solari (Naval Lieutenant), Commander Fedele Cardarelli (head of a Department at the Post Office). 

Russia, —Capt. Saleweky (Navy), Prof. Озадвећу (Chief of the Technical Section of the General 
Direction of Posts and Telegraphs), Mr. Bilibine (Chief of the Internstional Postal and Telegraphic 
Relations at the General Direction of Posts and Telegraphs), Prof. Popoff (Professor at Electru- 
technical Institute Alexander III.). 

Spain. —Messrs. I. C. y Juana (Chief of the Squadron of Military Aerostatics), А. P. Campomanes 
(Chief Lieutenant in Telegraph Regiment), М. С. de los Reyes (Naval Lieutenant). 

United States of America, — Gen. А. W. Greely (Chief of Military Telegraphic Service), Naval 
Commander F. M. Barber, J. I. Waterbury (special delegate). 


Six sittings in all were held, on the 4th, 5th, 7th, 10th, 12th and 13th August, 
under the presidency of Herr Sydow. А full digest of the Proposals" submitted to 
the Conference, as well as the “Subsidiary Questions,” appeared in The Electrician 
for November 20th and 27th, 1903. In the issue of that Journal of November 
20th the * Final Protocol," and the dissentient * Declarations" of the British and 
Italian representatives appeared. The full report (in French) fills a blue book 
of 81 pages and gives an account of the proceedings at each of the six sittings of 
the Conference, together with the text of the final protocol signed by the delegates 
of the majority of the countries represented. The following abstract of the 
proceedings at the Conference, from The Electrician, will prove interesting :— 

M. SYDOW pointed out that while wireless telegraphy had not yet gained а considerable 
importance for traffic overland, nor a generally recognised success for transmissions between 
distant coasts, its importance and utility were incontestable во far as concerned communications 
between the coast and vessels at sea, as well as between ships themselves. To favour a further 
development of radiographic telegraphy in this direction, and to overcome as much as posaible 
obstacles which were opposed to its employment seemed to be а task to the common interest of 
naval States. The proposal of Article I. before the Conference was for the purpose of preventing 
the creation of à monopoly in favour of a single system in the first instance, and in the second, to 
prevent various systems disturbing one another. By the arrangements which the Marconi Wireless 
Telegraph Co. had concluded with the British Lloyd the latter agreed to employ the Marconi 
system exclusively in its stations, and not to allow them to communicate with vessels provided 
with other systems. It had been ascertained that the Lloyd's stations, in following out this principle, 
had not replied to the signals from ships equipped with other systems. Such an arrangement 
limited in an essential manner the utility of radiographic telegraphy. Neither was it to the interest 
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of the technical development of the subject; wireless telegraphy was still too recent for any 


particular system to be accorded a superiority or preponderance over all others. The German 


Government. was of the opinion that the interests of unification, as well as the interests of technical 
science, imperiously demanded that communication between coast stations and vessels should be 
facilitated without regard to existing systems. For the same reason the German Government 
thought it necessary to seek means to prevent, as far as possible, mutual disburbance between 
the various systems. | | 

Мг. Ј. С. LAMB (Great Britain) said although the Government of Great Britain had accepted 
the courteous invitation of the German Government to take part in this preliminary conference 
concerning wireless telegraphy, he was not ih а position to submit definite proposals, and he even 
thought it would be difficult for him to express definite opinions on the questions which the German 
Government had formulated. Great Britain was in an exceptional position with regard to the 
powers of the State. The exclusive privilege of the Postmaster-General was not applicable to 
communications exchanged by wireless telegraphy with foreign countries nor with vessels outside 
the limits of the territorial waters. It would, consequently, be necessary for the British Govern- 
ment, before impoeing an international control, to ask Parliament for legislative powers, and it 
would be difficult to have а law voted if the control contemplated was. of such a nature as to 
prejudice those who bad established an actual service and who were profiting by the facilities 
accorded them under the existing law. 

M. BORDELONGUE (France) stated that the French Government associated itself from 
the first with the views expressed by the German Government as to the necessity of regulating the 
practical applications of wireless telegraphy, at any rate, so far as the actual state of science per- 
mitted it. He thought that the sooner restrictive legislation were passed the less would be the risk 
of injuring private interests, as the latter would become more important the longer the delay. 

M. Von STIBRAL (Austria) expressed similar viewa. 

Admiral GRILLO (Italy) said that, while accepting the German Government's view as to the 
necessity of regulating the new system of communication, he must make some reserve as to accepting 
the first article as it stood, for this might damage private interests. 

Capt. SALEWSKY (Russia) said that even if all the problems concerning wireless telegraphy 
could not be solved at the present Conference, there were some which seemed within their range. 

Gen. А. W. GREELY (United States) said the delegates from the United States desired to 
express in general terms their opinions as to the scope and extent of international action now 
advisable in formulating regulations for wireless telegraphy. Recognising the inchoate state of the 
science of wireless telegraphy, it was their firm conviction that detailed regulations were impracticable, 
and that the Conference should confine its action to the formulation of general resolutions. "While 
embodying therein such principles as would ensure the greatest advantages to the commerce and 
trade of the world, care should be taken to avoid interference with the development of wirele:s 
telegraphy. А broad distinction existed between shore stations, which were entirely withiu 
national jurisdiction, and ship stations on the high sea, beyond the plenary exercise of such control. 
Inasmuch эв the interchange of ships' signals under the international code was not obligatory, 
though recognised as commercially inportant, it seemed to them (the U.S. delegates) inadvisable, 
for the present at least, to iusist on the interchange of radiograms between ships on the high sea, 
especially in view of the impracticability of efficaciously enforcing any such regulations. They were 
of the decided opinion that shore stations transacting any paid business should be required to accept 
from, and deliver to, suitably-equipped ships and stations all wireless telegrams (radiograms) offered 
for receipt or transmission. 


At the termination of the sittings on August 13th, the following Protocol was 
agreed upon and signed by all the delegates except those of Great Britain and 
Italy. These delegates signed the Declarations appended to the Protocol. 


FINAL PROTOCOL. | 
The following delegates to the preliminary Conference concerning Wireless Telegraphy —viz , 


those representing Germany, Austria, Spain, United States of America, France, Hungary and 


Russia — agree to propose, for examination by their Governments, the following general bases of 
regulations as being capable of forming the object of an International Convention :— 

Article I.—The exchange of correspondence between ships at sea and shore stations for wireless 
telegraphy which are open to general telegraphic service shall be subject to the following 

lations :— 

(aen А coast station is to be defined asany fixed station whose field of action extends over the sea. 
2. Coast stations are bound to receive and transmit telegrams originating from or destined for 
ships at sea without distinction of the systems of wireless telegraphy employed by the latter. 

3. The Contracting States shall make public all the technical information of а nature to. 
facilitate and accelerate communications between coast stations and ships at sea. 

Provided, however, that each of the Contracting Governments may authorise the station 
situated on its territory, on conditions which it shall judge suitable, to utilise several installations 
or special arrangements. | 

4, The Contracting States agree to adopt the following bases for fixing the tariffe applicable 


| to telegraphic traffic exchanged between ships at sea and the international telegraphic network, 


The total rate to be made for this traffic is to be calculated per word. It includes (а) a rate for 
E-D 87 


. — Ss m 


w= aw 


492 1904.—" THE ELECTRICIAN" 


transmission on the lines of the telegraphic network, the amount of wbich is fixed by the inter- 
national telegraphic regulations in force and annexed to the St. Petersburg Convention, and (5) а 
rate for maritime transit. The latter is, as the former, to be fixed according to the number of 
words, this number being counted in conformity with the international telegraphic regulations 
referred to in paragraph (а) above. It includes (i.) a rate called the coast station rate (taxe de la 
station céticre), which shall be received by the said station, (ii.) a rate called the ship rate (taxe du 
bord), which shall be received by the station installed on the ship. The rate for the coast station 
is subordinate to the approval of the State on whose territory this station ia established, and that 
on the ship to the approval of the State whose flag the ship carries. Each of these two rates must 
be fixed on the basis of equitable remuneration for the telegraphic work. | 

Article 11.— Regulations to be annexed to the Convention which ів to take place shall establish 
the rules applicable to the exchange of communications between coast stations and stations placed 
upon ships. Tbe prescriptions of these regulations may be modified at any time by mutual 
agreement between the administrations of the Contracting States. 

Article //1,—The dispositions of the Telegraphic Convention of St. Petersburg are applicable 
to transmissions by wireless telegraphy so far as they are not contrary to those of the Convention 
which is to take place. 

Article 1V.— Wireless telegraph stations must, except in the case of material impossibility, 
accept in priority demands for help which reach them from ships. 

Article V.—'The working of wireless telegraph stations must be organised, so far as possible, in 
such а manner as not to interfere with the service of other stations. 

Article VI.—The Contracting Governments reserve to themselves respectively the right to 
make among themselves particular arrangemente, having for object that of compelling undertakers 
working wireless telegraph stations on their territory to observe in all their other stations the 
prescriptions of the Convention which is to take place. i 

Article VII.—The prescriptions of the Convention which ів to take place shall not be applicable 
to State wireless telegraph stations not open to general telegraphic service, except во far as concerns 
the clauses of Articles IV. and V. 

Article VIII.—Countries which have not adhered to the Convention which is to take place 
will be admitted at their request. 


The British and Italian delegates were unable to subscribe to the Protocol, and 
made the following Declarations :— 


DECLARATION ОР THE BRITISH DELEGATES. 


While undertaking to submit the above bases for the examination of their Government, the 
British delegates declare that, in view of the situation of wireless telegraphy in the United ` 
Kingdom, the delegates must maintain а general reserve. This reserve refers specially to Article I., 
para. 2, and the application of the dispositions of Article V. to the stations referred to in Article VII. 


DECLARATION OF THE ITALIAN DELEGATES. 


The Italian delegates, while agreeing to submit to the examination of their Government the 
propositions contained in the Final Protocol of the Conference, are obliged, in accordance with the 
declarations made by their members at the various sittings, to make the following reserve on 
behalf of their Government. 

Article I., 8 2.—They will accept the text proposed only on condition that the following 
addition is made :—“ Provided that all these systems give а recognised guarantee of good working 
in reciprocal correspondence, so far as range, perfection of organisation and certainty of communi- 
cation is concerned." 

Article J., 5 3.— They cannot accept the first paragraph of this section, as in the agreements 
concluded with Mr. Marconi the Italian Government has agreed to keep secret the details of the 
installations. 

Article УІ — They cannot accept the text of this article and must confine themselves to 
declare, on the part of their Government, that what is possible will be done to introduce the 
modifications in the desired direction in the agreements with Mr. Marconi. | 

The Marquis Lieut, Solari was not present at the last meeting of the Conference, and did not 
sign the above. 


. The discussions which preceded extended over a wide range. On the 
proposed regulation that no preference should be given to any particular 
system of wireless telegraphy (3 2 Article I.) :— 

Lieut. SÓLARI (Italy) read а long statement, pointing out that there would be difficulties— 
technical, administrative, commercial; military and scientific—in carrying out this proposal. The 
Italian Government had not succeeded in their experiments until one single system had been 
adopted throughout—viz., the Marconi system of 1901. Не thought it would not be to the public 
iuterest to adopt the proposal, and that it would be better to choose temporarily one single system 
throughout—Mr. Marconi’s, or a better one, if it could be found. 

The other Italian delegates did not, however, hold these views, but desired the 
alteration shown in their “Declaration.” Commander Carderelli said that he would 
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propose that the “recognised guarantee of good working suggested 
should þe judged by an international commission. The precise terms of the agree- 
ment between the Italian Government and Mr. Marconi were, not disclosed, 
although it was alluded to frequently during the debates. It would appear, how- 
ever, that the Italian Government is bound (by letter dated February 8, 1901, 
and by agreement dated February 16, 1903) not only to employ none but Marconi 
apparatus for wireless telegraphy for a number of years, but to maintain strict 
secrecy in regard to details of the equipment of its stations. The Italian Govern- 
ment reserves the right to modify the contract in some points if these modifications 


are accepted by Mr. Marconi himself. 
Mr. Lamb made the position of the British delegates clearer by the following 


pronouncement :— 

It seems to us that one could reasonably insist tbat every station, as far as possible, from the 
technical point of view, skall exchange communications with ships in distress or with warships of 
every nation without any regard to the system employed ; but, so far as the ordinary service with 
ships of commerce is concerned, it seems to us equitable that, if an obligation is imposed, thia should 
only be done under the condition of safeguarding the legitimate interests of the company in question 
by means of a special indemnity—for instance, a higher charge for all communications exchanged 
with & ship provided with an installation on a different system. 

Gen. GREELY (U.S.) asked if wireless telegraphy was not bound by the same laws relating to 
* common carrier," as the cable companies. 

Mr. LAMB replied that, outside the territorial limits, there is no Government monopoly in 
England. Conditions are imposed on telegraph companies which compel them to accept messages 
from everybody, because these companies are under the necessity of asking permission to land their 
cables. 

M. BORDELONGUE (France) said that Мг. Lamb’s point of view with regard to the existing 
wireless telegraph companies in England had already been raised in that country with regard to 
the cable companies. Nevertheless, these companies had been made to observe the rules of the 
Telegraph Convention. It was even notorious that, in the case of those which had not explicitly 
alhered to the Telegraphic Union, the Post Office merely awaited the expiration of the present 
concessions to impose upon them the obligation of such adhesion. What would justify their giving 
to the wireless telegraph companies—the working of which was at the present moment in such 
an embryonic state that in reality it did not exist as а public service—more favourable treatment 
than that accorded to the cable companies? All that was asked was that the Marconi Company, 
which was the only company to which Mr. Lamb alluded, should be obliged as the cable companies 
were to receive messages from everyone. If this question arose for discussion, it was solely because 
this company had signified its intention of refusing telegrams which were not transmitted by its 
own apparatus. It might be that in this case the Marconi Company feared competition with 

d to the apparatus itself, and that it tried to safeguard, not the telegraph system hardly yet 
constituted, but to compel the use of a single type of apparatus. 

M. SYDOW (Germany) maintained that по indemnity could be expected by a company working 
a system, for its operations would be exteuded if all systems of all nationalities were made free to 
communicate with one another; while, so far as the manufacture and use of particular instruments 
was concerned, the owners of these would be able to make their profit or maintain their superior 
position by their patenta. 

Mr. LAMB (Great Britain), while disclaiming any obligation upon his country to pay an 
indemnity properly во called, considered that a company already at work might possibly be granted 
some compensation in the form of an extra charge to be levied for messages which it received ог 
transmitted. У | | 

Finally $ 4 of Article I. was agreed upon, and the framing of a more definite 


regulation deferred until the next Conference. France, Russia, the United States, 
Spain, Hungary and Germany were of opinion that the maximum charge should 
be fixed at the next Conference, to prevent the imposition of an excessively high 
tariff in any case, Gen. Greely pointing out that, according to the existing law of 
the United States, telegraph tariffs need not be submitted for the approval of the 


Government, | 
Upon a discussion arising as to whether any apparatus existed for measuring 


the length of electric waves, 

Dr.STRECKER (Germany) offered precise descriptions of such apparatus. He also explained 
the difference between ayntony and selective devices, calling the latter “ mechanical syntony." Не 
euggested that the information to be published concerning each station should be the wave-lengtb, 
other elements of syntonisation, if any, the system with which the station is provided, and the 
maximum range. The wave-length should be according to fixed standards—e.g., 100, 200, 500, 400 
metres, or 150, 250, 550, 450 metres. | : 

Mr. JOHN GAVEY (Great Britain) differentiated between non.syntonised, partly syntonised 
and absolutely syntonised stations, the latter, in his opinion, being the stations with ''subtl, 
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&yntonisation." The third category need not be considered. For non-syntonised stations all that 
was required to be known was the fact that they were not syntonised, and the ordinary range (not 
the maximum). Fer partially syntonised stations: the wave length, the ordinary range and the 
technical particulars necessary to syntonise the receivers, In the interest of the inventors, a more 
detailed publication should not be given. 

M. SYDOW associated himself with Mr. Gavey's views. 


The President invited from the delegates statements with regard to the law 
of their respective countries in relation to wireless telegraphy, and 


M. BORDELONGUE (France) said that in France wireless telegraphy was a State monopoly, 
and the Government was in a position to impose such conditions as it might judge useful. 

М. WACHENFELD (Germany) said that in Germany the telegraph monopoly applied equally 
to the establishment of radiographic stations. The telegraph law, however, provided for certain 
exceptions of lesser importance; for instance, in favour of a transport service, and it would possibly 
be necessary to remove these exceptions for radiographic tranamission. With this object a special 
law was in preparation. 

M. von STIBRAL (Austria) said that the Austrian law gave the State a monopoly in wireless 
telegraphy. | 

Мг. WATERBURY (U.S.) said the power of the United States to impose conditions upon 
the operation of any wireless telegraph system which conveyed meseages to or from the United 
States was absolute. Such transmission had been repeatedly held by the Supreme Court of the 
United States to be commerce, and, therefore, within the plenary and paramount authority of the 
Federal Government to regulate, whether such commerce were foreign or inter-state. 

Capt. SALEWSKY (Russia) said that in Russia wireless telegraphy was a State monopoly, and 
the Government would not allow any private company to work such a service, 

Major I. C. y JUANA (Spain) said that the law in Spain secured only to the Administration of 
Telegraphs the working of its telegraphic lines. The Spanish Government was quite at liberty to 
impose on wireless telegraph companies such charges and conditions as it should consider best, 
and it had made no convention on this subject with anybody. 

M. J. HOLLOS (Hungary) said that in his country wireless telegraphy was a State monopoly. 
There was, however, an exception with regard to installations which were not fixtures, but this 
exception was of less importance for wireless telegraphy, as another regulation prescribed generally 
that no installation of this nature could be allowed to di-turb other telegraphic services. 

Mr. J. C. LAMB (Englaud) repeated his former declaration, to the etfect that radio-telegraphy 
is a State monopoly in England, but only so far as the communications do not pass the boundaries 
of the Kingdom. 


The original French (in part) and а complete translation into English of the 
proceedings at the Wireless Telegraphy Preliminary Conference at Berlin will be 
published by “The Electrician" Printing and Publishing Со. Ltd., Salisbury 
Court, Fleet Street, London, early in 1904. 


It was announced on January 20th by Mr. Marconi that, on the completion 
of his large power wireless telegraph station at Cape Cod (U.S.A.) President 
Roosevelt dispatched from this station a message to King Edward in England. 
King Edward's reply was conveyed by submarine telegraph cable. Some excite- 
ment was created by the above intelligence, and it was publicly stated that the 
time had now arrived when the regular commercial transmission of wireless 
messages between Great Britain and North America was to commence, and that 
previous delays had been occasioned by want of sympathetic action on the part 
of British postal authorities. 

On January 24th an “Explanation” was published by the Marconi Wireless 
Telegraph Co. in reference to certain statements made with regard to the messages 
which passed between President Roosevelt and King Edward, as above mentioned. 
This explanation was as follows :— 

Certain statements having appeared in the Press with reference to the message which His 
Majesty King Edward sent in reply to the message sent by President Roosevelt on January 19th 
by the Marconi Wireless Telegraph system, the company requests us to state that they were asked 
by the Central Telegraph Осе, St. Martin’s-le-Grand, if they could accept His Majesty's message 
for transmission by their wireless system to the United States. At the time this inquiry was 
received the telegraph office at Mullion, Cornwall, to which all messages intended for the company's 
long-distance station have to be sent, was closed for the night. А reply was therefore sent to the 
Central Telegraph Office that the company, owing to the absence of facilities in connection with the 


lines controlled by the Post Office, were unable to send the telegram by their system, and suggesting 
that it should be sent by cahle, 
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It was announced on January 28th that the Italian Cabinet had decided to seek 
legislative sanction for the construction of a wireless telegraph station for the 
transmission of messages between Italy and South America. 

It was decided by the McGill University authorities, Montreal, in January, to 
oppose the establishment of a wireless telegraph station on Mount Royal, for the 
reasons following :— E 

The physical laboratories are continuously and extensively used for training men for all 
branches of engineering and practical science. The operation on Mount Royal of a wireless tele- 
graphy station would seriously impair the uaefulness of the physical laboratories and would prevent 
the University from effectively carrying on in them the work for which they were especially designed 
and equipped. In addition, the operation of a wireless telegraph station in Montreal or in its 
vicinity would increase the danger of fires arising from defective icsulation of electric wires of all 
kinds throughout the city, and might, therefore, increase to the University, in common with all 
the citizens of Montreal, the cost of insurance against fire. 

In January the French Wireless Telegraph Co. made the following application 
to the French Government :— | | M. 

We have the honour to ask you to give your authority for the establishment in the Isle of 
St. Pierre, off Newfoundland, of a long-distance wireless telegraph station, which would permit 
of communication with the station established at Cape de la Hogue, for permission to re-open 
which we have already applied to you. It is proposed that this station shall be used exclusively 
for test purpo-es until such time: as its good working shall have been proved to you, and you shall 
consider its employment advantageous both for the navy and for the mercantile and fishing fleets. 

It was announced in February that the United States Naval Academy, Аппа- 
polis, and the Washington Navy Yard had been successfully connected by wireless 
telegraphy on the De 1 system. Distance 36 miles, entirely overland. Masts 
180ft. used in transmitting messages. | | 

In February the Marconi Company submitted proposals to the Governmeht of 
the Australian Commonwealth as to the establishment of а, wireless telegraph station 
between Australia and New Zealand, asking a subsidy of £12,000 per annum. 
Proposed message rates 5d. per word for ordinary messages, 3d. for Government 
and other official business. It was pointed out that the present rates by submarine 
cable between these two countries is 3d. ordinary and 2d. Government, and the 
Marconi Company undertook to moderate their tariff to 4d. and 2d. This offer was, 
however, declined. 

In the High Court of Justice, London, in February, the Marconi Wireless 
Telegraph Co. obtained powers to widely extend the objects of the company's 
Memorandum of Association. 

On January 23rd, the Doston Herald (U.S. A.) contained a pr :ssman's account 
of his initiation into the secrets of wireless telegraphy at the Cape Cod station. 

In the House of Commons on February 19th the Postmaster-General was 
asked whether facilities would be given to the publie through the General Post 
Office for the transmission of messages by wireless telegraphy to the continent of 
America and elsewhere. In reply, the Postmaster General stated that he was 
unable to make any final statement on the subject, but had no doubt it would be 
possible to secure for the British public the use of the wireless telegraph raethod of 
communication when it was sufficiently developed for commercial purposes. 

The Western Electrician of Chicago contained particulars in February of the 
establishment of a wireless telegraph installation between a fast express train on the 
Grand Trunk system and that company's St. Dominique station. Communication was 
kept up for between 8 and 10 miles (see The Electrician, February 27th, p. 753). 
Later, it was stated that arrangements had been made with the De Forest Co. to 
instal apparatus on one of tlie express trains of the New York Central Railroad Co., 
making the journey from New York to Chicago in 24 hours. 

A translation appeared in The Electriciun for February 27th of an article, 
from the Flektrotechnische Zeitschrift, by Herr Arthur Wilke, on Wireless Tele- 
graphy for Military Purposes" (illustrated). Also a translated abstract from the 
same journal of a Paper by Count Arco on “А New Process for Tuning Spark 
Telegraph Stations." | 

The French Minister for Posts and Telegraphs (M. Berard) conducted, in 


496 1904.—" THE ELECTRICIAN" 


February, experiments in wireless telegraphy between Nice and Corsica, the inten- 
tion of the Government being to establish stations at Cape Ferrot and St. Florent. 
In March, Mr. Marconi was reported to have made the following statement :— 
- The maximum speed attainable with our present apparatus is 50 words a minute. We consider 
18 words а good average at present, but with the perfection of the instruments we shall be able to 
maintain a higher average than even 50 words a minute. Estimating the present average is but 10 
words per minute and the average price of transmission but 7 cents per word, the revenue would be 
$42 per hour, or $1,008 per day, or over $565,000 per year for each station. Our contract with the 
Canadian Government binds us to a maximum charge of 10 cents per word for ordinary commercial 
service and 5 cents for Government and Press service 

An electric vehicle equipped with De Forest wireless telegraph apparatus was 
in March employed in New York to send Wall Street market reports into the 
offices of the Vll Street Journal and to subscribing brokers in the neighbourhood. | 
Impulses were sent out by a 2in. spark coil worked from a battery. 

Messrs. Elder, Dempster & Co., owners of a large number of steamship lines, 
were reported in March to be making arrangements to connect the British West 
Indies by wireless telegraph with New Orleans and Central America. | 

Dr. Fleming's Cantor Lectures at the Society of Arts for 1903 were upon the 
subject of wireless telegraphy, and covered a review of all systems. 

A review of “ jp pisces without Wires," by Prof. Righi and Dr. Bernard 
Dessau, appeared in The Electrician for March 13th, p. 857. 

It was announced in March that the Newfoundland Government had entered 
into an agreement with the Marconi Company for the erection of a number of 
wireless stations along the coast of Labrador. 

eThe Electrical World of New York announced in March that the United States 
Government was about to erect “the greatest wireless. telegraph station in the 
world " at Cape Henry, the object being to establish communication between war 
vessels at sea and the navy yards at Tampa, Key West and Dry Tortugas. Poles 
200ft. high were to be put up. 

In March wireless telegraphic communication was established between 
Guadeloupe and Martinique. Masts used 170ft. high. | 

On March 27th the Lodge-Muirhead wireless telegraph system was described 
and the apparatus employed fully illustrated in The Electrician. 

The report of the directors of Marconi's Wireless Telegraph Co. issued in 
March referred in detail to the progress of the company, and the state of its 
relations with the British Post Office authorities. At the shareholders' meetiug 
held on March 31st, the chairman of the company gave a full summáry of the 
operations of the company. | 

On March 30th in the House of Commons, the Postmaster-General announced 
that “if proof were given to his satisfaction that the Marconi Wireless Telegraph 
Co. were in a position to deal satisfactorily with the business handed to them, and 
subject tc their compliance with certain conditions required in the public interest, 
to give the company the necessary facilities for the transmission of telegrams to 
and from their Poldhu station." 

On March 30th there apppeared in ТЛе Типез what was announced to be the 
inaugurating message of a new daily **marconigraph" service. On April 3rd a 
further short marconigram was published in The Times, and on April 4th two 
further messages, aggregating 19 lines of text. On April 18th the following 
notice appeared in The Times :— 

Owing to the breakdown of a subsidiary device employed in connec'ion with one of the tele- 
graph stations established by the Marconi Company for transatlantic wireless telegraphy, the 
service of telegrams to The Times by marconigraph from America is temporarily interrapted. The 
company state that the disablement of the apparatus is purelv of a mechanical nature and that 
the necessary repairs will shortly be completed. 

No further messages have, however, since appeared. 

It was announced that an annual payment of #2,000 for 20 years had been 
granted by the Ic»landic Althing'towards the cost of the establishment of wireless 
telegraph communication on the Marconi system between Iceland and the north of 
Mua E and the establishment of wireless telegraph stations between all towns in 

celand. 
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Ап important correspondence between Mr. Marconi and Profs. А. Righi and 
B. Dessau appeared in The Electrician for April 24th. 

In response to a question from Major Seeley in the House of Commons on 
April 22nd, the President of the Board of Trade, Mr. Gerald Balfour, said the 
whole question of wireless telegraphy was reudered difficult by the fact that the 
British Government had no power over communications made from Great Britain 
outside the 3-mile territorial limit. 1n Germany and France this was not the case, 
and, in consequence, those Governments had been able to deal with the question of 
telegraphic communication between lightships and the shore in a more satisfactory 
manner. He was unable to give any undertaking as to the establishment of com- 
munication between lightships and the shore in this country by means of wireless 
telegraphy. He denied that any Government department was standing in the way 
of this development. | 


In the House of Commons on April 28th it was announced that the expenditure - 


in the Navy on wireless telegraphy was at the rate of £20,000 per annum. 
In the report of the Postmaster-General covering the period to March 31, 1903, 
the-following occurred :— 

Numerous communications with other Government departments concerned (the War Office, 
Admiralty and Board of Trade) have passed with Mr. Marconi and with the two companies which 
own his rights. It is now nearly eight years since Mr. Marconi first came t» England and received 
at the hands of the officers of the Post Office all the assistance which they could give him, and the 
subject of wireless telegraphy has been watched ever since by them with the keenest interest. 
I have provided for the Marconi Company a private wire from Poldhu to Falmouth on the usual 
rental terms, and I have explained to the company the conditions upon which the Post Office can 
become its agent for the collection of messages to be transmitted across the Atlantic by the 
wireless system. I have found it necessary to impose certain conditions intended to safeguard 
other national interests, and I have also pointed out that, before the Post Office can act as agent 
for the company, the company must satisfy me that it is in a position to carry on its business and 
transmit messages from one side of the Atlantic to the other. It is obvious that, until I am 
satisfied upon these points, I should not be justified in accepting messages and collecting charges 
from the public for а service which the company might possibly not be in a position to perform 


efficiently. 
I have also devoted much attention to the question of the establishment of ship--ignalling 


stations on the coasts of the United Kingdom by wireless telegraphy. This question involves the 
relations between the Admiralty, Lloyd's and the Marconi companies, and it has not been possible 
at presont to arrive at a definite decision. 

In the House of Commons on April 30th, Mr. Brodrick, Minister for War, 
stated that in the military operations in Somaliland wireless telegraph instruments 
and apparatus of Admiralty pattern had been tried overland as well as oversea, and 
in one case communication had been established over a distance of 32 miles, in spite 
of very exceptional difficulties. The results, however, of the use of wireless telegraph 
apparatus in these operations had not been sufficiently certain to justify the further 
carriage of the instruments. 

It was announced in the Electrical World of New York in May that tests were 
to be made to determine the true value of wireless telegraphy in naval warfare. 
These tests were to be conducted by the United States Navy Department 
off Montauk Point, from which point a tleet was to attack New York city. Vessels 
were to be equipped with wireless telegraph apparatus with a view to combining 
with land wireless stations to intercept, confuse or interpret the messages passing 
between the warships engaged in the supposed hostile operations. It was subse- 
quently announced that these manceuvres resulted in the capture of the attacking 
squadron. The “Olympia,” of the defending squadron, considered herself captured 
by the superior forces of the attacking squadron, but, before surrendering, sent 
a wireless message summoning the remainder of the defending squadron, which was 
then 25 miles distant. These vessels promptly responded to the message, captured 
the hostile fleet and won. The victory was due, it is claimed, to the wireless 
installation on board the “ Olympia." 

An interesting cammunication to The Electrician from Mr. A. W. Sharman on the 
subject of ** Wireless Telegraphy and the Teaching of Morse,” appeared on May 8th. 

It was reported in May that the two German explorers, Drs. Scholl and 
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Anschutz, engaged in organising а submarine arctic expedition, proposed employing 
wireless telegraphy and to erect a large station on the island of MA e UK the 
expedition being furnished with similar apparatus for the purpose of establishing 
continuous communication. 

The De Forest Wireless Telegraph Co. of America in May secured at Cape 
Flattery, the extreme north western point of the United States, a site for the 
erection of a trans-Pacific wireless telegraph station, where three towers 2258. 
in height were to be erected. The plant at the power station was of 90 H.P., and 
was to operate with similar stations at Dutch Harbour and Nome (Alaska), whence ` 
the service was to be carried westward towards Kamschatka and Japan. It was 
anticipated that the Cape Flattery station would be in operation in September. 
An exact replica of this station, it was stated, was to be erected and exhibited at 
the St. Louis Exhibition, 1904. 

In answer to a question in the House of Commons on May 21st, the Secretary 
for War stated that several systems of wireless telegraphy were tested during the 
German Army manœuvres of 1902, and, judging from the information at his com- 
mand, these did not fail. There had been several systems on trial in Germany, 
Austria and the United States, but his information was that none of these appeared 
to have been adopted by the military authorities. The right hon. gentleman 
declined to state what system of wireless telegraphy was being adopted in the 
British Army. 

The French Government authorities were stated in May to have under con- 
sideration the erection of a wireless telegraph station at Cape Grisnez on the 
Branly system. | | 

Negotiations for the amalgamation of the wireless telegraph interests of the 
Siemens and Halske Actien Gesellschaft and the Allgemeine Elektricitats Gesell- 
schaft, both of Berlin, were entered into in May, resulting in the subsequent 
registration of the Gesellschaft Drahtlose für Telegraphie, which company owns the 
combined Slaby-Arco and Braun patents. 

Interesting and instructive lectures were delivered in May and June by Prof. 
J. A. Fleming at the Royal Institution, London, on“ Electric Resonance and Wire- 
less Telegraphy." At the second of these lectures (on June 4th) wireless com- 
munication was kept up between the lecture room at the Royal Institution and 
University College, London (a distance of 14 miles) and between the lecture room 
and the Marconi station at Chelmsford, which latter was receiving messages from 
Mr. Marconi at Poldhu, Cornwall. One of these messages from Mr. Marconi, in 
response to a question from the lecture room by Prof. Dewar, was as follows :— 
** My best thanks to the President of the Royal Society and yourself for your kind 
message. Communication with Canada was re-established on May 23rd.— 
Marconi.” The wire erected at the Royal Institution was 60ft. high and the 
messages from Poldhu were transmitted direct to Chelmsford and thence to the 
Royal Institution, 25 miles apart. Strong complaint was made by Dr. Fleming 
of one or more of these messages being interrupted. This complaint led to a lengthy 
correspondence in The Electrician and in The Times, mainly on the question of 
possible or impossible synchronisation. The first of these communications was from 
Mr. Nevile Maskelyne to The Electrician of June 19th, p. 357. Мг. Maskelyne 
described the steps taken to intercept the Marconi messages forwarded from Poldhu 
during the progress of Dr. Fleming's lectures. In this issue of The Electrician 
correspondence in The Tims from Dr. Fleming, Mr. Maskelyne, Mr. J. Henniker 
Heaton and Mr. Charles Bright were reproduced. | 

“Some Wireless Telegraph. Patents" were detailed in The Electrician for 
June 12th, p. 330. 

To The Electrician for June 19th, M. Emile Guarini contributed an article 
entitled “ Тһе Real Inventor of the Mercury Coherer,” claiming the merit for this 
invention for Prof. Tommasina, of Geneva. This claim was strongly contested by 
other writers in The Electrician at later dates. | 

Before the Engineering Conferen ce, held at the Institution of Civil Engineers, 
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London, in June, a Paper on “ Wireless Telezraphy" was read by Mr. E. A. N. Pochin. 
A. discussion followed. 

* Dr. Fleming's reply to Mr. Maskelyne's article in The Electrician for June 19th 
appeared in that journal for June 26th, p. 421. Further correspondence on this 
subject appeared in subsequent issues of the same journal. 

It was announced in the House of Commons on June 30th, that it was pro- 
posed to connect the East Goodwin, South Goodwin, Goal, Tongue, Sunk and Cross 
Sand lightships with the shore stations by wireless telegraphy. 

It was announced in The Electrical World of New York, in July, that the 
American Marconi Wireless Telegraph Co. had acquired a patent on wireless tele- 
graphy of Mr. Edison's, dated December 29th, 1891. Particulars of this acquisition 
were given in The Electrician, July 10th, p. 481. 

Interesting particulars of the wireless equipment of the steam yacht ‘ Erin," 
belonging to Sir Thomas Lipton, and employed by him to keep up communication 
with “Shamrock Ш.” during the America Cup Yacht Race, appeared in The 
Electrician for July 10%, p. 482. 

The Prince and Princess of Wales visited the Poldhu station of the Marconi 
Wireless Telegraph Co. on July 18th, when Mr. Marconi explained to their Royal 
Highnesses the working of the apparatus. 

At Golden Mountain, Port Arthur, the Russian military authorities have 
established а wireless telegraph station to effect regular communication between 
the port and the Russian warships in the Gulf of Pechili. 

On July 25th Mr. Arnold Fors:er in the House of Commons stated that а very 
large number of H.M. cruisers were fitted either with the Marconi system or with 
modifications of that system. An agreement was being prepared between the 
Government and the Marconi Company for the use of wireless telegraphy to be 
greatly extended throughout the service in the future. 

In The Times of August 1st а strong protest appeared from Marconi's Wireless 
Telegraph Co. against the avowed objects of the Wireless Telegraph Conference, 
Berlin, then about to be held. It was urged that the object of the Conference was to 
compel the Marconi Company to place their stations at the disposal of imitative or 
infringing competi'ors, thus providing these competitors with an organisation free 
of charge. The company expressed the hope that the representatives of the British 
Government would resist such proposals. 

А report appeared in August in connection with the use of wireless telegraphy 
in the then recent British naval manœuvres in the Channel. Wireless communi- 
cation was established between the Magnificent" and the Europa,” but this 
communication was continually interrupted from the Marconi station at the 
Scillies, and a series of confusing messages resulted (see the Standard, August cde 

It was announced, subsequent to the conclusion of the Wireless Telegrap 


Conference in Berlin, that it was the intention of the German Government to 


shortly invite the European Powers and the United States to take part in another 
conference with a view to bringing about an International Wireless Convention 
similar to the St. Petersburg Convention regalating international telegraphy. 

The arrangements made to report the progress of the America Cup yacht 
race by wireless telegraphy wero entirely upset owing to interruptions by the 
several systems employed for that purpose. All sorts of precautions were taken, 
but very few messages were got through, and some of these were much delayed. 

It was announced in September that the British Postal Telegraph Depart- 
ment had established a temporary station for carrying out wireless telegraph 
experiments at Swanley Junction, Kent, with the object of ascertaining whether 
the hills intervening between the various stations affected the working of the 
apparatus. 

The Japanese authorities are stated to have established wireless telegraph 
stations at Nagasaki and Sharyo Island, off Kalung, Formosa, a distance of 850 
miles. The system adopted is stated to have been developed by a Japanese 
inventcr, and to differ essentially from the Marconi and other known systems. 
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The success of the experiments between Formosa and Kyushu and other places in 
or belonging to Japan, was stated to have induced the Japanese Government to 
make extensive experiments with wireless telegraphy. | 

The Gesellschaft für Drahtlose Telegraphie (Slaby-Arco-Braun system) 
received in September an order to equip 25 ships of the United States Navy, ` 
making a total of 50 ships of that Navy equipped with this company's apparatus. 

Herr Anders Bull contributed an illustrated article on Experiments in 
Selective Wireless Telegraphy " to The Electrician for October 2nd. 

In order to maintain continuous communication between England and France, 
it was announced in October that the Western of France and the London, Brighton 
and South Coast Railways had established wireless telegraph stations at Newhaven 
and Dieppe. The system adopted is that invented by M. Octave Rochefort, a 
French engineer. | | | 

A wireless telegraph station was established by the Admiralty at Felixstowe 
in October. ‚ 

The Lodge Muirhead military wireless telegraph apparatus was described 
and fully illustrated in Zhe Electrician for October 16th. | 

Prof. Fessenden’s new system of wireless telegraphy was described in The 
Electrician for October 16th by Mr. A. Е. Collins, and the Jatest developments were 
illustrated. | 

Wireless telelegraphy between Ре трапа Така, China, was established in October. 

In The Electrician for October 23rd, a list of the pains and penalties atten- 
dant upon establishing wireless telegraphic stations in the British colonies was 
given. Reference was made to the regulations at the Bahamas, Bermuda, British 
Guiana, Cape of Good Hope, Columbia, Gold Coast, Hong Kong, Jamaica, Lagos, 
Malta and the Seychelles. St. Lucia has now to be added to the list. 

It was announced in October that a demonstration of tha De Forest wireless 
system was to be made between Holyhead and Dublin. " 
| The De Forest station at Cleveland, Ohio, was described in the Western Elec- 
trician of Chicago in November. 

Continuation of the series of articles on ** Recent Wireless Telegraph Patents ” 
appeared in The Electrician for November 6th and 20th. | 

Wireless telegraph communication was established in 1908 by the Indian 
Telegraph Department between Sangor Island and the Sandheads. 

In The Times of November 10th an account appeared of Mr. Marconi's voyage 
to Gibraltar on H.M.S. “ Duncan," when a series of interesting experiments were 
carried out on behalf of the Admiralty. | | | 

А Marconistationhas been established at Fraserburgb, on the Aberdeenshire coast. 

Interesting particulars were published in The Electrician for November 13th 
concerning the wireless telegraph stations building and about to be started in 
Italy for various purposes. | 

Dr. Lee De Forest, in The Electrician for November 27th, dealt fully with the 
question of Wireless Telegraph Transmitters.” 

It was reported in December that Col. Marchant (of Fashoda fame) was about 
to undertake a mission to inspect the French possessions in Africa with a view to 
the possibility of establishing wireless telegraphic communie:tion between the 
French Soudan, French West Africa and Algeria. 

The interesting installation of the De Forest wireless telegraph system between 
Holyhead (England) and Howth (Ireland), a straight 65 miles, was fully described 
and illustrated in Th, Electrician for December 4th. 

The Schloemilch detector for Hertzian waves, based on electrolytic principles, 
was described in The Electrician for December 4th, accompanied by a diagram of 
connections. 

Gen. Greely, chief signal officer of the United States Army, reported in Decem- 
ber that commercial concerns having failed to instal a wireless telegraph system 
in Alaska, the Signal Corps had been engaged in an effort to instal a system to 
work from St. Michael to Safety Harbour, near Home, 105 miles. There is 
already in this scattered district a system of submarine cables belonging to the 
United States Navy, and a number of connections have been made since the 
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decision of the Alaskan Boundary Commission with regard to the boundary line 
between the United States and Canada was announced. 

In Italy Prof. A. Artom, of Turin, is stated to be perfecting & uni-directional 
and syntonous system of wireless working, based upon the use of circularly and 
eliptically polarised waves. Experiments have heen carried out over distances of 
100km., and it is stated that communication has been successfully maintained. 
Vessels of the Italian Navy have been placed at Prof, Artom’s disposal to enable 
him to continue these experiments over greater distances. 

A telegram from Berlin in December stated that experiments on the Swedish 
coast off Karlskrona on the Slaby-Arco-Braun с »mbined systems of wireless tele- 
graphy were said to have been successfully inaugurated over a distance of 280 miles. 

The Stone wireless telegraph system was described in the Electrical World of 
New York in December, and was illusirated and described in The Electrician for 
December 18th. 

A communication from the Gesellschaft fiir Drahtlose Telegraphe, Berlin, on 
the subject of the De Fore-t system and the apparatus employed therein, appeared 
in The Electrician for December 18th, p. 888. This was replied to by Dr. Lee 
De Forest in The Electrician for December 25th. Count Arco, in The Electrician for 
February 5, 1904, further described the arrangements embodied in the D- Forest 
wireless system whichhecontended are infringementsof the Slabo-Arco-Braun patents. 

In January, 1904, the authorities at Dover redbived notification thut the Good- 
win Sands lightships were to be put into communication with the shore by mesns of 
wireless telegraphy. Communication was to be established between the four 
lightships and the Admiralty station near Shakespeare’s Cliff, Dover. 

The report of the directors of the Marconi International Marine Communi- 
cation Co. for the year ended June 80, 1908, was issued at the end of January, 
1904, and contained a record of the progress of the company for the preceding 
12 months. Announcement was made that a large number of steam-hips belong- 
ing to the leading shipping companies had been equipped with Marconi apparatus; 
that the increasing business of the company had required the establishment of a 
new training station at Waterloo, near Liverpool; and that an agreement had been 
concluded with the Government of Newfoundland for the installation of a number 
of wireless stations on the coast of Newfoundland and Labrador. Particulars are 
also given of a voyage undertaken by Mr. Marconi on H. M. S. Duncan” to 
Gibraltar in October, 1908, and of a voyage across the Atlantic in August on board 
the Cunarder “ Lucania," with а view to demonstrating the efficacy of the Marconi 
system for long-distance messages at sea. 

The Admiralty are establishing a wireless telegraph station on the Marconi 
system at Port Patrick, Wigtownshire, and tenders were received in February, 1904, 
for the erection of a 150ft mast, instruments and signal rooms, signalling semaphore, 
&c., on the North Cliff, near the harbour. The work is to be completed within four 
months from date of acceptance of tender. The site of the new station commands 
the Irish Channel, and the object is to establish signalling communication in 
connection with naval manceuvres and also for the benefit of merchant vessels 
in these waters. | 

List of Stations owned and controlled by the Marconi Wireless Telegraph Со. 
at Feb. 8, 1904 :— 


Unitep KINGDOM. ABROAD. 
Brow Нела, Liverpool, Babylon, L.I. (U.S.A). 
Caistor, Niton, "A Nantucket Lightship, U.S.A., 
Fraserburgb. North Foreland, Sagaponack, Long Island, U.S.A., 
Frinton-on-Sea, Rosslare, Siasconset, U.S.A. 
Haven (Poole), : The Lizard STATIONS FOR TRANSATLANTIC WIRELESS TELBGRAPHY. 
Holyhead, Withernsea. Cape Cod, Mass., U.S.A., | Cape Breton, Canada, 


Poldhu, Cornwall, England. 

This list does not include Stations owned by the British Admiralty, Lloyd's, 
Canadian, Belgian and Italian Governments, and which are equipped with Marconi 
apparatus for communication only with ships of the mercantile marine equipped 
with the Marconi apparatus. | 
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THE CANADIAN GOVERNMENT AGREEMENT WITH 


MR. MARCONI. 


Тре full text of the agreement between the Government of Canada and 
Mr. Marconi, for the establishment of wireless signal stations in Canada and 
for signalling between the United Kiogdom and the Dominion, was given in this 
Directory AxD Нахрвоок for 1903, pp. 479 480. 


THE LAW RELATING TO TELEGRAPHS 
AND TELEPHONES. 


THE LAW RELATING TO TELEPHONES. 


In the year 1880 it was decided, in the case of the Attorney-General v. Edison 
Telephone Со. (6, Q.B D., 244), that а conversation by telephone is a “ communica- 
tion transmitted by telegrapl$" and therefore comes within the definition of 
“telegram " contained in the Telegraph Act, 1869, which granted a monopoly to 
the Postmaster-General in the transmission of telegrams. In consequence of this ' 
decision, it is only the Postmaster-General and his licenceee who can supply telephonic 
communication for profit. Private wires, in respect of which no payment is made 
for messages, are exempt from this restriotion. "Telephony is therefore subject to 
the Telegraph Acts, which are as follows :— 

The first general Act was the Telegraph Act, 1863, to regulate the powers of 
telegraphic companies authorised by special Act to construct and maintain 
telegraphs. This Act contains the principal clauses under which telegraph companies 
were enabled to lay lines in public streets, &c., and under which the Postmaster- 
General or his licensees now work, subject to amendments contained in the 
subsequent Acts referred to below, and in particular the Act of 1878. The Act 
ot 1863, sec. 9, provides that telegraphs are not to be laid in the streets of towns 
having 30,000 inhabitants without the consent of the bodies having the control of 
the streets; and вес. 13 says that the consent of any landowner or other person“ liable 
to repair a street or public road is also necessary. | 

There was a short amending Act in 1866, and then followed the Act of 1868, 
altered апа amended by the Act of 1869, under which the Postmaster-General was 
empowered to acquire the undertakings of all telegraph companies, the latter 
rendering the sale by the companies compulsory, and granting & monopoly in 
telegraphy to the Postmaster-General or persons holding licences from him, except 
as regards private wires. By the Act of 1878 the powers of the Postmaster-General 
and protection to his lines were extended. Sec. 4 of this Act provides for the 
settlement of disputes! between the Postmaster-General and any body or person 
having control of a street or public road by the police magistrate of the district, or, if 
none, by the County Court judge. The Telegraph Act, 1885, introduced sixpenny 
telegrams. Acts were also passed in 1870 and 1889 extending the Telegarph 
Acts to the Channel Islands and Isle of Man. The Telegraph Act, 1892, 


* It has been held, notwithstanding, that the consent of a tramway company liable to repair 
the road between and by the side of its lines is not necessary under this section (sec Bristol Tram- 
We and Carriage Co. г. National Telephone Co., 1899, 2 Ch. 282, The Electrician June 23 1899 
р. 911). | 

t The provisions of this section cannot be invoked by licensees claiming to act by delegation of 
the Postmaster-General'a powers. National Telephone Co. v. Tunbridge Wells Ccrporation (see The 
Electrician, June 22, 1900, p. 554). As to powers of the Postmaster for himself and his licensees 
as regards laying lines underground when opposed by the local authority see Glasgow and Edinburgh 
cases, The Electrician, March 3, July 14 and 21, and December 8, 1893, pp. 655, 424, 455 and 255. 
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authorised the raising of public funds, not exceeding a million pounds, to enable the 
Postmaster-General to develop the telephonic system, and in particular to purchase 
and procure main lines of telephonic communication. Section 2 provides for cases 
where public convenience is interfered with owing to the refusal by owners or 
occupiers of lands or buildings to consent to the construction or maintenance 
of telegraphic communication. The Railway Commissioners may, upon repre- 
sentation made by the Postmaster-General and after holding a local inquiry, 
make an order authorising him to execute the work required upon such terms as 
the Commissioners think just. The objecting owner or occupier may, within one 
month, petition that the order be laid before Parliament, when a confirmation bill 
becomes necessary, and his objection will then be heard before a Select Committee, 
as in the case of a private bill. By sec. 5 the Postmaster-General may delegate his 
powers to his licensee within any urban sanitary district or area adjoining such 
district as described in the licence, but the licensee* can only exercise such powers 
with the consent in London of the County Council, and in any urban sanitary 
district outside London of the urban sanitary authority, and elsewhere of the County 
Council, and subject in each case to such conditions as these authorities may 
respectively prescribe. By sec. 6 electric lighting undertakers may, with the. 
approval of the Board of Trade and consent of the local authority, and by agree- 
ment with the Postmaster-General, or with his licensee by his authority, lay telegraph. 
lines, &c., in the same trenches, &с., with the electric lighting conductors. The 
Act of 1899 for extending telephone systems is printed in full below. The whole. 
of the above Acte may be cited collectively as the Telegraph Acts, 1863 to 1899.. 
Two other Acts, the Post Office (Land) Act, 1881, and the Post Office (Protection), 
Act, 1884, also contain clauses relating to telegraphs. 

The right claimed by the Postmaster-General to construct a junction box 
under a part of the pavement used by a shopkeeper for deposit of his goods, 
accessible to the public, but not under the jurisdiction of the Local Authority, was 
refused by a police magistrate. (The Electrician, July 19, 1901, р. 499.) 

Damages were given by a County Court judge to a telephone subscriber who 
had failed to obtain satisfactory communication under his telephone contract, 
Graham v. National Telephone Со. (Zhe Electrician, July 5, 1901, p. 420.) 

A defendant was sued by the Company in Marylebone County Court for refusing 
to pay his telephone rent due in January. He was disconnected in March. 
Judgment was given for the defendant and his five year agreement was rescinded, 
the jury finding that the telephone had not worked reasonably well, Nationat 
Telephone Company v. Samuel (The Electrician, July 17, 1903, р. 553). 

At Brompton County Court, it was held that the Company could not recover 
the cost of removing a telephone to new premises. They had put up a new 
instrument the old one not being suited to that circuit, National Telephone 
Company v. Bruges (The Electrician, February 27, 1903, p. 782). 

It appears that the owner of a telephone wire which in consequence of 
fracture becomes charged with a dangerous current from a tramway conductor, and 
thereby causes injury, is liable in damages. It was stated by counsel for the 
National Telephone Company in the proceedings on a private Bill in Parliament 
that a County Court judge had so held. (Zhe Electrician, June 14, 1901, p. 302). 

As to the protection granted to the Telephone Company in the private Acts of 
certain tramways, see under the head of “ Electric Traction.” Apart from special 
legislation telephones are not entitled to protection from interference by induction 
or stray currents. See note to Lord Cross’s Committee clauses under “ Electric 


Traction.” 


The right of the Postmaster-General to store materials in the streets during 
the execution of works has been contested, and not yet decided. See Postmaster- 
General v. Westminster City Council. (The Blectrician, August 8, 1902, p. 645.) 


* As to to the position of the National Telephone Co. in this respect, see the terms of settle- 
ment in the case of Attorney-General v. the Company, The Electrician, July 27, 1900, p. 580, 


501 | ^. 1904—“ТНЕ ELECTRICIAN” 


THE TELEGRAPH АСТ, 1899. 


— . —— 


The following is the complete text of the Act to make further provision for 
the Improvement of Telephonie Communication, and otherwise with respect 
to Telegraphs ” (62 & 68 Vict., c. 88), аз passed by Parliament in Session 1899. 


].— The Treasury may, without prejudice to the exercise of any powers previously given for the 
like purpose, issue out of the Consolidated Fund or the growing produce thereof such sums, not 
exceeding in the whole the sum of two million pounds, as may be required by the Postmaster-General 
for the purpose of the Telegraph Acta, 18635 to 1897, according to estimates approved by the 
Treasury, and sub-sections two and three of section one of the Telegraph Act, 1892 (55 & 56 
Vict. c. 59) (which relate to the mode in which money may be raised), shall apply with respect to 
the sum во authorised to be issued. 

2.—(1) Where the council of a borough or an urban district are licensed by the Postmaster 
General to provide а system of public telephonic communication, they may defray the expenses of 
exercising the powers conferred by the licence in the case of a borough out of the borough fund 
or borough rate, and in the case of an urban district not а borough out of the rate out of which the 
general expenses of the Council in the execution of the Public Health Acta are defrayed, and 
may borrow money for the purpose in accordance with the Public Health Acta; but in the caae 
of & borough any money 80 borrowed shall be borrowed on the security of the borough fund or 
borough rate ; and the Council may, subject to the provisions of the Telegraph Acts, 1863 
to 1897, and of the licence, exercise their powers under the licence throughout the area for which it 
is granted, although part of that area may be outside the borough or urban district. 

(2) In the application of this Act to Scotland a royal or parliamentary burgh shall be 
substituted for а borough, and a police burgh for an urban district, and the town council or 
commissioners thereof, as the case may be, for the council of а borough or urban district, 
and for the borough fund or borough rate, or the rate out of which the general expenses of an 
urban district council in the execution of the Public Health Acts are defrayed, there shall 
be substituted the police or the burgh general assessment, or, where there is no assessment so 
. named, an assessment under any head of the burgh assessments or city rate under any local Act 
payable by occupiers only ; and the town council or commissioners, as the case may be, may, with 
the consent of the Secretary for Scotland, oorrow for the purposes of this Act on the security 
of that assessment or rate, but subject to the conditions for the repayment of loans prescribed 
by the Public Health (Scotland) Act, 1897 (60 & 61 Vict., c. 38). 

(3) In Ireland expenses incurred for the purpose of this section may be defrayed as expenses 
incurred in the execution of the: Public Health (Ireland) Acts, 1878 to 1896, for sanitary purposes, 
and money may be borrowed accordingly. 

5.—(1) Where an existing company have before the passing of this Act, under a licence from 
the Postmaster-General, provided a system of public telephonic communication in any exchange 
area, and it is proposed to grant а new licence toa local authority or to another company Lo provide 
public telephonic communication in the same exchange area, or any part thereof, then, if the 
existing company consent to it being made а condition of their licence— 

(a) that they will not give favour or preference to any person whomsoever within 
the area specified in the new licence, and will not, within that area, as & condition of 
giving а service, require from any person the grant of any facility except for the purpose 
of supplying telephonic communication to that person ; and 

(b) that their charges shall not, within the area specified in the new licence, exceed 
the maximum rates or fall below the minimum rates authorised in that behalf by th 
Postmaster-General within that area, | 

it shall be а condition of the grant of the new licence that where it is proved to the satisfaction 

of the Postmaster-General tbat the existing company have incurred or contracted to incur, in the 

area specified in the new licence, material expenditure in laying down underground wires, and have 

by agreement with any local authority within that area acquired powers for that purpose, those 

powers shall continue for the period specified in the new licence for the duration thereof, but, 

subject as aforesaid, on the terms and conditions specified in the agreement (including any 
visions thereof for determination on breach of covenant), except 80 far as they may be varied 
any subsequent agreement with the local authority. 

(2) Where an existing company is, at the passing of this Act, under a licence from the 
Postmaster-General supplying publio telephonic communication in any exchange area, a licence 
to provide a system of public telephonic communication within the same area, or any part thereof, 
shall not be granted by the Postmaster-General to any person or body other than the council of a 
borough or urban district, unless it is shown to the satisfaction of the Postmaster-General that 
the application for the licence is approved by the council of each borough or urban district within 
which it is proposed by the application to estahlish a telephonic exchange. 
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(5) An existing company shall not, without the consent o the Postmaster-General given 
after the passing of this Act in each case, open an exchange in any exchange area in which they 
had not, before the passing of this Act, esta! lished an effective exchange. 

(4) Where a local authority or а new company, under a licence from the Postmaster-General, 
provides a system of public telephonic communication in the whole or any part of an exchange 
area in competition with an existing company licensed by the Postmaster-General before the 
passing of this Act, then, if the existing company consent to it being made a condition of 
their licence— | 

(а) that they will not give favour or preference to any person whomsoever within 
the whole of the exchange area in question, and will not, within that exchange area 
as а condition of giving а service, require from any person the grant of any facility except 
for the purpose of supplying telephonic communication to that person; and 

(b) that their charges shall not within the whole of the exchange area in question 
exceed the maximum rates and (where the company are empowered by agreement with the 
local authority to lay underground wires} shall not fall below the minimum rates authorised 
in that behalf by the Postmaster-General within the area specified in the new licence, 

the licence of the existing company shall within the whole of the exchange area in question be 
extended, and continue for the period specified in the new licence of the local authority or new 
company for the duration of such new licence, but, except as varied by this Act, the provisions of 
the licence of the existing company (including any provisions thereof for determination on breach 
of covenant) shall remain in force. | 

(5) If the licence of an existing company is, under the provisions of this section, extended in 
respect of any exchange area for a period of not less than eight years beyond the term existing at 
the passing of this Act, the company shall, at the request of any other licensee of the Postmaster- 
General providing public telephonic communication in the whole or any part of that exchange area, 
and under such circumstances and on such terms and conditions as may, within six months from the 
passing of this Act, be prescribed by an order of the Postmaster-General, made with the approval 
of the Treasury, afford all proper facilities for the transmission of telephonic messages between 
persons using the system of the company (either in the whole or in part of the exchange area, as 
the Postmaster-General may prescribe) and persons using the aystem of such other licensee, 
oe that the licensee so requiring inter-communication shall in any such case afford similar 

acilities. 

(6) For the purposes of this section the expression “ exchange area” means an exchange 
area as defined by any agreement made by an existing company with the Postmaster-General before 
the passing of this Act. 

4.—This Act may be cited as the Telegraph Act, 1899, and may be cited with the Telegraph 
Acts 1863 to 1897. 


ORDER UNDER THE TELEGRAPH ACT, 1899. 


In the London Gazette for October 24th, 1899, was set out an Order of the Postmaster-General 
ander Section 5, sub-section (5), of the Telegraph Act, 1899. This sub-section enacts that if 
the licence of an existing Company [referred to in this Order as “the Company "] is extended 
in respect of any exchange area for a period of not less than eight years, the Company shall, 
at the request of any Licensee of the Postmaster-General providing public telephonic communi- 
cation in the whole or any part of the exchange area [called in the Order the new Licensee”), 
and under such circumstances and on such terms and conditions as within six months from the 
passing of this Act may be prescribed by an Order of the Postmaster-General, afford all proper 
facilities for the transmission of telephonic messages between persons using the system of the Com- 
pany (either in the whole or in part of the exchange area, as the Postmaster-General may 
prescribe) and persons using the system of such other Licensee, provided that the Licensee so 
requiring intercommunication shall in any such case afford similar facilities. 

The Postmaster-General therefore orders as follows :— 

1. When the Subscribers of the new Licensee at the date when intercommunicatien is 
requested equal or exceed in number one-fourth of those of the Company at that date, in the area 
specified in the new licence, or number 500, (whichever first happens, but not before, mutual 
intercommunicatiou shall be afforded by the Company and the new Licensee between their respective 
Subscribers and other persons using their respective systems in the area specified in the new. 
licence only. [Such intercommunication is referred to in this Order aa “restricted intercom- 
munication."] | 

2. In any case in which the Company's exchange area, as defined by agreement with the 
Postmaster-General, exceeds in extent the area specified in the new licence, then, when the 
Subscribers of the new Licensee at the date when intercommunication is requested equal or exceed 
in number one-fourth of those of the Company throughout the whole exchange area of the Com- 
pany, at that date, but not before, mutual intercommunication shall be afforded by the Company 
and the new Licensee between their respective Subecribers and other persons using their 

tive systems throughout the whole exchange area of the Company. (Such intercommuni- 
cation as here indicated is referred to in this Order as “© unrestricted intercommunication."] 

5. The fact that restricted intercommunication exists with reference to the system of any new 
Licensee shall not prejudice that Licensee in requesting unrestricted intetcommunication, and the 
two kinds of intercommunication may exist side by side on different terms. 
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4. The Company and the new Licensee may make terminal charges not exceeding the 
following :— 

In the case of restricted intercommunication— Per call. 
(a) When the Subscribera of the new Licensee at the date when intercommuni- 

cation is requested number 500, but are less than one-fourth in number of the 

Company's Subscribers at that date in the area specified in the new licence eee lid. 
(b) When the Subscribers of the new Licensee equal or exceed in number | 

one-fourth (but do not equal in number one-half) of the Company's Subscribers 

for the time being in the area specified in the new licence .................. — 1d. 
(c) When the Subscribers of the new Licensee equal or exceed in number 

one-half of the Company's Subscribers for the Ише being iri the area specified in the 

пет ieee... SEENEN FERE SEEN s — Nu 

Inthe case of unrestricted intercommunication— 
(а) When the Subscribers of the new Licensee at the date when intercommuni- 

cation is requested equal or exceed in number one-fourth (but do not equal in 

number one-half) of those of the Company at that date in the whole of the 

Company's exchange are—in respect of intercommunication with the Subscribers 

of the Company and other persons using the system of the Company in the portion of 

the Company’s exchange area which is not included in the area specified in the new 


cs. КОО ĩ О О ³ . ß О EES ја 
(h^) When the Subscribers of the new Licensee equal or exceed in number 
one-half of those of the Company for the time being in the whole exchange area— 
in respect of such intercommunication as last aforesaid ... ........... кони нони вне EE NiL 
5. Апу new Licensee requesting facilities for intercommunication shall satisfy the Postmaster- 
General that such Licensee possesses the required number of bond fide Subscribers actually working. 


6. When the intercommunication has once been established— 

(a) It shall be maintained, notwithstanding that the number (actual or relative) of the 
Subscribers to one or other of the intercommunicating systems may subsequently fall below 
the number which would entitle a new Licensee to request intercommunication, and 

(b) no terminal charge shall be increased because the number (actual or relative) of the 
Subscribers to one or other of the intercommu nicating systems may fall below the number 


which first justified such charge, and 
(c) if terminal charges have ceased, they shall not under any circumstances be reimposed, 
7. The term " Subscriber" means any person with whom the Company, or the new Licensee 
has entered into an agreement for at least one year, for the purpose of enabling such person to 
. communicate from time to time with other persons through the medium of an exchange, and 
does not include persons using call offices on an exchange. 
8. This Order may be cited as the Telegraph (Telephonic Intercommunication) Order, 1899. 


TELEPHONE REGULATIONS 


Issued by the Department of the Postmaster-General under the powers granted 
by the Telegraph Acts, 1863 to 1897. 


Dated July 31, 1899 (and to be cited as “ The Telephone Regulations, 1899”, 
the following Regulations have been issued by the Post Office :— 

The “ Interpretation clause" defines that the word * telephone" means and 
includes any telegraphic transmitting or receiving instruments used or intended to 
be used at any oftice for the purpose of transmitting or receiving spoken messages 
or communications by means of electricity. 

The word “exchange” means and includes any building telegraphically 
connected or intended to be so connected with two or more offices by telegraph 
wires and used for the purpose of enabling telephonic messages to be transmitted 
direct between such offices by means of or with the aid of such wires and by 
appliances placed in the exchange. 

The expression “ licensed exchange” means an exchange worked by the 
National Telephone Company, or any other person or body of persons, corporate 
or unincorporate, licensed by the P.M.G. to work an exchange. 

The expression "exchange subscriber" means any person with whom the 
P.M.G., the National Telephone Company, or any other person working an 
exchange, has entered into an agreement for the purpose of enabling such 
subscriber to communicate with other persons through the medium of an exchange. 
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Trunk Line Charges.—The following sums shall be charged for the use of 
a trunk line :— 


For a single period.“ For a double period. 
в. d. в. д. 


If the distance between the two Post Offices connected d d 

by the trunk circuit does not exceed 25 miles 3 6 
Exceeding 25, but not exceeding 50 miles W 0 6 10 
Exceeding 50, but not exceeding 75 miles 0 9 1 6 
Exceeding 75, but not exceeding 100 miles 1 0 2 0 
Exceeding 100 miles :— 
For the first 100 miles - ... — T . 10 2 0 
For every additional 40 or less number of miles up to 

40, or some multiple of 40  ... s Gë es os .. 1 0 

Where submarine cables, or other specially expensive means of communication, 


form part of a trunk line, there shall be charged, in lieu of or in addition to the 
above rates, such sums as the P.M.G. may from time to time fix, provided notice 
is given in the London Gazette, and in such other manner as the P.M.G. determines. 


Exchange Charges in Connection with Trunk Lines.—W here a trunk line is used 
between an office on [a licensed exchange system and an office on an exchange 
system of the P.M.G., there shall be charged, unless the P.M.G. otherwise directs, 
in addition to the charge for the use of the trunk line, the following sums :— 

For а single period.* For а double period.t 
When the charge for the use of the trunk line for a в. d. в. а. 
single period does not exceed 18. 64. — bg 0 3 Ge ... 06 


Ditto, exceeding 18. 6d., but not exceeding 3s. к 0 A гы eg 0 8 
Ditto, exceeding 3e. Р 06 - 25 10 


Trunk line shall be prepaid, unless with the P.M.G.’s sanction to the contrary. 
Exchange System Charges.—There shall be prepaid for the use of а Post Office 
exchange system the following sums :— 


For а single period* Ge m ete s 255 ix 54. 
For а double period} : 


Where application has been made for the use of either the trunk line or the 
exchange system for а double period, no part of the charge shall be refunded 
although the system is used for less than such period. 

No one is entitled to use either a trunk line or a P.O. exchange system 
continuously for longer than a double period. 

The use of a trunk line or P.O. exchapge system for a double period may be 
secured either by claiming the double period at the commencement of the conver- 
sation, or by claiming а second single period in the course of or immediately 
upon the termination of the first single period. 


Return or Reduction of Fees.—No fee shall be charged for the use of а trunk 
line or exchange system when it is ascertained that the trunk line or exchange 
system cannot be used on account of some fault in a telegraphic line known to the 
officers working the line or system ; nor when it is ascertained that the trunk line 
13 engaged and the call is thereupon cancelled before it has passed over the trunk 
line or any section thereof ; nor when a caller applies for the use of the exchange 
system and is unable to communicate with the subscriber (а) because the attention 
of the subscriber cannot be gained, (5) because the telegraphic line of the subscriber 
is faulty, ог (c) because the subscriber has previously intimated that his office is to 
be closed. In these cases the payment made is to be returned in full. 

A reduced charge shall be made for the use of a trunk line (а) where the 
person with whom it is desired to communicate has previously intimated that his 
Office is about to be closed, but such intimation has not reached the office at which 
the application is made; or (b) where the exchange subscriber with whom it is 
desired to communicate is engaged in conversation on another trunk line, and the 
person making the payment is unwilling to wait and desires that the call may be 
cancelled ; or (c) where, after occasional calls extending over half a minute, the 
attention of the exchange snhecribear with whom it is desired to communicate 


* Three minutes. + Six minutes. 
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cannot be obtained ; ог (d) where two persona who are not exchange subscribers 
desire to speak to each other over а trunk line between call offices in different 
towns and one of such persons fails to keep the appointment and the person paying 
for the use of the trunk line chooses to abandon the call; or (e) where, although 
not cancelled before the cal] has been passed over the trunk cireuit or any section 
thereof, the application is cancelled before the attention of the person with whom 
it is desired to communicate has been obtained. 
These shall be calculated as follows: 


Where the charge for а single 


Full Charge. Reduced E In the case of any higher charge 

в s. d. the reduced charge shall be 
period does not exceed ч OS ue 1 6d. Where а reduced charge 
sum specified in the first 0 6 .. . 2 only is made, no additional 
column, the reduced charge 1-0 Los 5 charge shall be made for a 
shall be the sum specified in 1 5 See? 4 double aa distinguished from 


the second column, ` \ 16 . a single period. 


In cases not specially Ee for by this Regulation there shall be no 
reduction in the charge made because the attempt to use a trunk line or exchange 
system has been impossible or ineffective. 

Commencement of Conversations.—W here application has been made for the 
use of a trunk line, the period of use shall be calculated (a) from the time when 
the originating subscriber or caller has been informed by the operator that the 
connection between the two offices is complete ; or, (b) where the person with whom 
itis desired to communicate is engaged locally and desires to complete his local 
conversation and asks for a short delay, from the time when the last-named person 
asks for delay. 


Application of Telegraph and Postal Regulations.—A telephonic message received 
at a Post Office can be further transmitted as a telegram, letter, or express letter, 
and the reply to an express letter may be telephoned from any Post Office from 
which a telephonic message can be sent to the addressee of such reply. "Where 
any telephonic message is received at a Post Office and is further transmitted as a 
telegram, letter, or express letter, the regulations made by the P.M.G., or by the 
Treasury, in relation to telegrams, letters, and express letters, and the charges 
payable therefor, shall apply in the same manner as though such telegram, letter, 
or express letter had been handed to an officer of the Post Office or posted. Pro- 
vided that (а) іп the case of an ordinary letter or an express letter such message 
shall not consist of more than 30 words if the telephone is used for a single period 
and 60 words if used for a double period ; (b) in the case of an express letter, each 
30 words of such message (or any less number of words over and above 30 or any 
multiple of 30) shall for purposes of charge (but not for other purposes) be treated 
as а separate express letter. (The provision of sub-clause (6) extends to a reply 
to any express letter telephoned from a Post Office, and all charges imposed by 
these Regulations extend to such a reply as though it had originated with a caller.) 

Indecent, d&c., Messages not to be Transmitted.—No indecent, obscene, or offensive 
message is allowed to be forwarded by telephone, and the P.M.G. may interrupt 
any conversation, or refuse to give means of conversation to any persons offending 
against this Regulation, and shall not be bound to return any sums paid for the 
objectionable message. 

Conduct of Pusiness.—Persons using the trunk line or P.O. exchange system 
must observe all rules made by the P.M.G., and must conform to the directions of 
the officers of the Post Office in charge of 'the telephonic apparatus; but no rule 
of the P. M. G. or direction of any officer of the Post Office shall give any undue 
preference or priority to any person, except the right of priority to messages on 
Her Majesty's service. 

The P. M. G.'s decision in all matters relating to charges, &c., is final. 


Non - Liability of P. M. G. The P. M. G. is not liable for апу loss or damage 
"neurred or sustained by reason of any failure in communication over a trunk line or 
exchange system, whether this arises through the act or default of any officer or 
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not, or for any other loss or damage incurred or sustained in connection with 
telephonic communication, except always where agreements have been made 
between the P. M. G. and others with reference to the transmission of any 
telephonic message over any telegraph supplied by the P.M.G. and subsequent 
transmission of any such telephonic message as а postal telegram or letter. But, 
without prejudice, the P.M.G. may remit any sum made payable under these 
Regulations. 

These Regulations extend to the Isle of Man and the Channel Islands, and 
сатав into operation on August 1, 1899. 


MODEL TELEPHONE LICENCES. 


In January, 1900, two forms of telephone licence were issued by the Postal 
Telegraph Department, Form А being a Local Authority form, and Form Ва 
* Local Company form. Below we give entire the Form A, and show where 
Form B differs from Form А (the forms are brought up to date) :— 


Dated —————-19—. 
TELEPHONE LICENCE. 


Form A.—Local Authority. 
POST OFFICE TELEGRAPHS. 
HIS MAJESTY'S POSTMASTER-GENERAL 


and 


This indenture, made the between 


His Majesty's Postmaster- 
General (who and whose successor in the office of His Majesty’s Postmaster-General for the time 
being are intended to be hereinafter included in the term “ the Postmaster-General "), on behalf 
of His Majesty of the one рагі, and — (who and whose successors for the time being 
are intended to be hereinafter included in the term “ the local authority) of the other part. 

Whereas the local authority are desirous of carrying on the business of constructing, manufac- 
turing, maintaining, working, and using within the area defined in the schedule hereto (which area 
is hereinafter referred to as ‘‘ the licensed area "), telegraphs, the transmitting and receiving instru- 

‚ menta of which consist of telephones, and of letting on hire such telegraphs as aforesaid, for the 
purposes of such working and user as aforesaid (which business is hereinafter referred to as “ tele- 
phonic business ”). 

And whereas, by reason of the provisions of the Telegraph Acts, 1865 to1899 such part of the 
telephonic business as is intended to be hereby licensed cannot be carried on without the licence 
or sanction of the Post-master-General : 

And whereas, at the request of the local authority, and in order to enable them to carry 
on telephonic business in manner hereinafter authorised, the Postmaster-General has agreed to 
grant to the local authority the licences, powers, and authorities hereinafter expressed and 
contained for the period upon the terms and subject to the stipulations and conditions hereinafter 


g: 

Now this indenture witnesseth that, in consideration of the premises and of the matters herein- 
after appearing, it is hereby agreed and declared between and by the parties hereto, and the local 
authority (as to the covenants and agreements hereinafter contained on their part) do hereby 
covenant and agree with the Postmaster-General, and the Postmaster-General (as to the covenants 
and agreements hereinafter contained on his part) in exercise of all powers and authorities enabling 
him in this behalf, doth hereby covenant and agree with the local authority in manner following 
(that is to say) :— 


1. Interpretation Clause.—In these presents the following words and expressions shall have 
the several meanings hereinafter assigned to them, unless there be something either in the subject 
or context repugnant to such construction (that is to say) :— 

The word “ telephone " means and includes any telegraphic transmitting or receiving instrument, 
used or intended to be used at any office for the purpose of transmitting or receiving spoken messages 
or communications by means of electricity. 

The expression “ telephonic message " means a spoken message or communication transmitted 
by telephone. 

The word office means and includes any building or part of a building, or any place which is 
telegraphically counected or intended to be connected, either permanently or temporarily, by a tele- 

ph wire or telegraph wires with some other building, part of а building, or place (whether 

such buildings, parts of buildings, or places respectively be occupied or used by апу person solely ог 

jointly with any other person), and in which telephones are or are intended to be used for the 

purpose of enabling any person to transmit from and receive at such building, part of a building, 
or place such telephonic messages as are hereinafter authorised. 

The word “exchange " means and includes any building telegraphically connected or intended 

to be so connected with two or more offices by telegraph wires, and used or intended to be used for? 
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the purpose of enabling telephonic messages to be transmitted direct between such offices by 
means of or with the aid of such wires and by appliances placed in the exchange. 

ә The expression exchange subscriber means any person with whom the local authority, the 
Postmaster-General, or any other person working an exchange has entered into an agreement for 
the purpose of enabling such person to communicate with other persons through the medium 
of an exchange. 

The expression “exchange system” means an exchange or group of exchanges worked by 
the Postmaster-General or situate within an area within which the Postmaster-General has licensed 
telephonic communication to be carried on by some other person, together with the lines con- 
necting any such exchange with the offices of subscribers or call offices, or in the caae of a group of 
exchanges connecting such exchanges with each other. 

The expression “ exchange area," used in connection with the National Telephone Co. (Ltd.), 
means an exchange area as defined by an indenture dated March 25, 1896, and made between 
the Postmaster-General on behalf of Her Majesty of the one part and the National Telephone 
. Co. (Ltd.) of the other part. 

The expression trunk wire means а telegraph wire used for telephonic communication and 
connecting the exchange system of the local authority with another exchange system no part of 
which is within the licensed area. 

The expression “ trunk line" means and includes a trunk wire and all posta, cables, tubes, or 
ether works supporting or containing such wire. 

The expression ‘‘call office" means an office open to the public for the purpoee of the 
transmission therefrom of telephonic messages over an exchange system or over trunk lines. 

The expression “establish telephonic communication " between two offices means to connect. 
such offices with each other by telegraph wires, and the telephones connected therewith, in such 
manner that telephonic messages may be transmitted from one of such offices to the other, and 
such expression includes the maintenance of such communication where it already exists. 

The expression “оп an exchange” when used in relation to an office means that such office 
is telegraphically connected with such exchange for the purpose of enabling telephonic messages to 
be transmitted direct between such office and other offices similarly connected with such exchange 
or with any other exchange in the same exchange system. 

The word “ plant" includes works, materials, and plant, 

The word “ person” includes the local authority and also any other corporation, and any joint 
stock company and any other association or aggregate of individual persons. 


2. Licence to carry on Telephonio Business.—(1) Subject to the provisions of this indenture, the 
local authority sball, during the term or period commencing on the day of and 
terminating on the day of have licence and permission from the 
Postmaster; General (subject as hereinafter provided) to work and use, within the licensed 
telegraphs of which the transmitting and receiving instruments shall be telephones (but no other 
kind or description of telegraphs) for the purpose of enabling any person to transmit direct and 
receive at any office to and from any other person, at any other office, telephonic messages (but no- 
other description of telegrams) relating to the business or private affairs of such persons respectively 
or one of еш; and the local authority shall (subject to the provisions ¢f this indenture) have 
licence and permission to receive from all such persons, for or in respect or the purchase or hire or 
maintenance or working or use of the said telegraphs, or апу part or parte thereof, for the purpose 
aforesaid, or for or in respect of the right or permission to transmit or receive, or otherwise in 
respect of the transmission or receipt of such telephonic messages as aforesaid by means of the said 
telegraphs, such sums of money or other valuable considerations аз shall be agreed upon between 
the local authority and the said persons respectively. 

(2) The term “business” used in this article shall not be construed or held to mean or include 
the business of collecting, receiving, or delivering messages or other communications transmitted or- 
intended for transmission by telegraph, or any other business of a like kind. ; 

(3) All telegraphs used for the transmission of telephonic messages under this indenture 
consist of complete metallic circuits, and shall be of such character and eo constructed in all respects 
as the Postmaster-General may from time to time direct or approve. 

(4) The local authority may establish telephonic communication between an exchange of the 
local authority within the licensed area, and an exchange subscribers’ office situate outside that area, 
provided that such office is in the opinion of the Postmaster-General situate within a reasonable 
distance of the licensed area. 

(5) The local authority shall not establish any exchange, or, save as provided in the sub-clause 
immediately preceding, transact any other kind of telephonic business outside the licensed area. 


5. No Written Messages to be Conveyed.—(1) Neither any office, whether in the occupation of 
the local authority or of any other person, nor any such telegraphs as aforesaid, nor any part 
thereof, shall be used by the local authority, or by any other person either on their behalf or by 
their permission, for the transmission or receipt of telegrams of any kind, except such telephonic 
messages as are hereinbefore expressly authorised. 

(2) No office, or part of any office, in the occupation of the local authority, either solely or 
jointly with any other person, shall be used by tbe local authority or any other person, ог be 
permitted or suffered by the local authority to be used by any other person, for the purpose of 
making any copy, transcript, memorandum, or note of any telephonic measage, or of the contenta, 
substance, purport, or effect of any such message received at such office by means of the said 
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telegraphs or any part thereof, it being the express intention of these presents, and of the licence 
end permission hereby given, that no written message or communication, or any written copy, 
memorandum, or note of any message or communication, or of the contents, substance, purport, or 
effect of any message or communication transmitted to any such office as aforesaid by means of 
the said telegraphs, shall be made or taken at or conveyed from any such office by any person 
whomeoever for any person whatsoever. 

(3) The local authority shall make due provision and take all necessary and proper precautions 
for the observance of the conditions contained in this article by each and every person who шау be 
from time to time ог at any time entitled or permitted to use any office in the occupation of the 
local authority or any part thereof, ог the said telegraphs or any part thereof. 

(4) Nothing in this article contained shall prevent either the sender or receiver of any 
telephonic meesage from making а note or memorandum of the purport of such message for the 
purposes of the business or private affairs of such sender or receiver. 


4.— No Messages to be Collected or Delivered.—(1) No office, whether in the occupation of the 
local authority or of any other person, shall be used by the local authority or any other person for 
the collection or delivery of telegrams of any kind. 

(2) No written message or communication, or written сору, memorandum, or note of any 
message or communication, ог of the contents, substance, purport, or effect of any message ог 
communication transmitted to any office by means of the said telegraphs shall be delivered from 
euch office or any other office. 

(5) Subject to the provisions of this indenture, no money or other valuable consideration shall 
in respect of the transmission or receipt of any telegram, by means of the said telegraphs or any 
part thereof, be or be promised to be paid or given to any person (other than the local authority) 
entitled or permitted to use the said telegraphs by any other person whomsoever. 

(4) The local authority shall take all necessary and proper precautions for the observance of 
the conditions stated in this article, and shall in entering into every contract or agreement with 
any person or persons in relation to the aforesaid business of the local authority make due provision 
for the summary determination by the local authority of such contract or agreement on breach of 
any of such conditions by any such person or persons, 


6. Public Use of Telephone.—Where the charges for the establishment of telephonic 
communication with the office of any exchange subscriber are made with reference to the number 
of messages transmitted, such subscriber may (notwithstanding anything contained in this 
indenture) allow the telephones supplied to him to be used by any other person, and may charge 
for the use of such telephones. ` 


6. Provisions as to Breach of Conditions.—In case any person or persons with whom the loca 
authority may make any contract or agreement in relation to telephonic business, or who may be 
for the time being permitted by the local authority to use at any office the said telegraphs or any 
part thereof for the purposes hereinbefore authorised, shall at any time during the continuance of 
these presents use any office or the said telegraphs, or any part thereof respectively for any 
purpose or by any means or in any manner other than as hereinbefore expressly authorised and 
according to the conditions hereinbefore declared, the following provisions shall apply :— 

(1) The local authority shall forthwith determine any such contract or agreement with, or 
withdraw such permission from, any and every such person so using such office or the said 
telegraphs, or any part thereof ; 

(2) If such office belong to ог be occupied by such person either solely or jointly with any other 
person or persons, the local authority shall forthwith disconnect such office from any other office 

which is or may be telegraphically connected therewith by means of their &foresaid telegraphs ; 

(5) The local authority shall give notice forthwith to the Postmaster-General of such 
determination of contract or agreement or withdrawal of permission, as the case may be, together 
with full particulars of the reasons for the same ; and 

(4) The local authority shall not without the special licence and authority of the Post- 
master-General re-establish telephonic communication between such office and any other office, 
or enter into any other contract or agreement with such person in reletion to KC Bo business, 
or permit him to use the said telegraphs at any other office. 

7. Unlicensed Telegrapha not to bewsed for Local Authority Business, — (1) The local authority 
hall not at any time use, or permit, or suffer to be used for any of the purposes of these presents 
or any of the licences, powers, or authorities hereby granted, any telegraph of the kind or descrip- 
tion hereby licensed or any pert of any such telegraph. 

(а) which has been supplied to or has come into the possession of any person otherwise than 
by purchase, hire, or loan from the local authority, or 

(b) in respect of which, or of the purchase or hire or maintenance or working or user or right 
of user of or permission to use which, any money or other valuable consideration has been given or 
agreed to be given to the lecal authority, before such telegraph or part of such telegraph as afore- 
said was telegraphically connected with the aforesaid telegraphs of the local authority or has 
been given or agreed to be given to any person other than the local authority, either before or 
after the execution of these presents, 
unless and until the local authority shall have given notice in writing to the Postmaster-General of 
their desire to use such telegraph, or part of such telegraph, as aforesaid, three clear days at least 
before the user thereof. 
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(2) Until such notice has been given, no such telegraph or part of such telegraph shall be 
deemed to be within the licence and permission granted by these presents, and from and after the 
expiration of such notice the local authority may work and use such telegraph, or part of such 
telegrapb, as aforesaid, in the same manner as any other telegraph, or part of any telegraph, 
hereby licensed, subject on the part of the local authority to the payment of the royalty herein- 
after mentioned iu respect thereof, and to the observance and performance of the several covenante 
and conditions herein contained affecting the ваше. 


8. Connection of Post Offices and Exchanges.—(1) Unless unable (after exercising all powers in 
that behalf vested in them) to execute aud maintain the necessary works in that behalf, the local 
authority shall at any time, and from time to time at the request of the Postmaster-General, and 
at the cost and expense of the local authority, establish telephonic communication between an 
exchange of the local authority and any post office (situate within a radius of one mile from su 
exchange (which the Postmaster-General may from time to time specify in that behalf) which 
post office is hereinafter referred to as a “ prescribed post office"), and shall maintain such com- 
munication until otherwise requested by the Postmaster- General. 

(2) The number of telegraph wires апа of telephones necessary to establish telephonic com- 
munication under the preceding sub-clause of this article shall be such and telephonic communication 
shall be established in such manner aa the Postmaster-General may from time to time prescribe. 

(3) The Postmaster-General may at any prescribed post office establish a call office on any 
exchange of the local authority, provided that the use of such call office for communications to 
subecribers to the exchange of the local authority shall be subject to such charges as are for the 
time being made at other call offices of the local authority. 


9. Telephonic Communication through Post Offces.—(1) Where and во long as telephonic com- 
munication is established between an exchange and a prescribed post office, the Postmaster-General 
and the local authority shall respectively do all such acts and things as may be necessary to enable 
telephonic messages to be transmitted— 

(a) between any two offices on such exchange, and | 

(b) by means of the trunk wires of the Postmaster-General between any office on such exchange 
and any office on any other exchange system (whether belonging to the Postmaster-General, to 
the local authority, or to any other licensee of the Postmaster-General). 

(2) Where and so long as telephonie communication is established between an exchange 
and a prescribed post office, the Postmaster-General will receive a telephonic message from any 
office on such exchange— 

(i.) At the prescribed post office, for any of the following purposes (that is to say) :— 

(a) for transmission over the postal telegraphs and delivery as & telegram ; or 

(b) for delivery as an express letter; or 

(c) for conveyance and delivery as an ordinary letter; and 

(ii.) At any post office with which the prescribed post office is telephonically connected for 
delivery as an express letter. 
and the local authority and the Postmaster-General will respectively do all such acta and things as 
may be necessary to enable such telephonic messages to be received at such post offices as 
aforesaid, and to be so transmitted, conveyed, and delivered as aforesaid. 

(5) Where and so long as telephonic communication is established between an exchange and 
а prescribed post office, the Postmaster-General will receive at such post office any message from 
an exchange subscriber calling for the service of a post office express messenger ; and the loca! 
authority and the Postmaster-General will respectively do all such acts and things as may ђе 
necessary to enable such messages to be received and to comply with such requests respectively. 

(4) Where and so long as telephonic communication is established between an exchange 
and a prescribed post office, the local authority shall, if and when required by the Postmaster- 
General, and on such conditions as may from time to time be prescribed by him, do all such acts 
and things as may be necessary to enable telegrams received at the prescribed post office over the 
postal telegraphs, and addressed to an exchange subscriber, to be telephonically transmitted (in lieu 
of delivery by messenger) through the medium of the exchange to the office of such subecriber, 
provided such subscriber desire such transmission, but the Postmaster-General shall not be bound 
to transmit any such telegrams in manner aforesaid. 


10. Post Office Regulations.—The transmission of all telephonic messages over trunk wires or 
exchange systems of the Postmaster-General, or over any other postal telegraphs; the receipt of 
telephonic messages at post offices in accordance wlth the provisions of this indenture for the 
purposes therein specified; the transmission and delivery of telephonic messages, whether as 
telegrams or as letters; and the supply of Post Office expreas messengers in-compliance with 
telephonic messages in that behalf, shall be subject in all respects, both as to charges and otherwise, 
to the regulations made by the Postmaster-General with the consent of the Treasury and in force 
for the time being in respect to the several matters aforesaid, and to such other rules and cou- 
ditions Zoe inconsistent with such regulations as the Postmaster-General may from time to time 
preacri 


ll. Maximum and Minimum Nates.— The prices to be charged by the local authority for the 
wervices hereinafter in this article mentioned shall not exceed the maximum sums or fall below 


` 
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the minimum sums hereinafter mentioned with respect to such services respectively (that fs 


бо sey): | ж 
Maximum Minimum 
SERVICE. charge. charge. 
For the establishment of telephonio communication between any exchange | 
and the office of any exchange subscribeenn”d 


For the transmission of messages of the subscriber to any office on an 
exchange in the exchange system of the local authority— 

For the first messages F пороке 

For every subsequent шевваде.........................................›. 5 

For the transmission of а message from a call office to any other offi 

on an exchange in the exchange system of the local authority ... 

Provided always that the local authority may, with the consent in writing of the Postmaster- 
General, charge other prices than those specified in this article. 

12. Intercommunication with National Telephone Co.—If the local authority at any time 
under the powers conferred by the Telegraph Act, 1899, and the order of the Postmaster-General 
made thereunder with the approval of the Treasury, and dated September 26, 1899,* requests 
the National Telephone Co. (Ltd.) to afford facilities for the transmission of messages between 
pesos using the system of the local authority and persons using the system of the company 

the licensed area, or between persons using the system of the local authority and persons 
using the system of the company in the whole of the company’s exchange area of which the 
i area is part (as the case may be) then 

(a) The local authority shall afford similar facilities for such transmission ; and 

(6) The local authority may make such terminal charges where the message originates on 
an exchange of the company as are prescribed by the aforesaid order of the Postmaster-General, 
but shall not make any higher charges. 


13. Corporation to Afford further Intercommunication in Certain Events.—In case the Postmaster- 
General should hereafter establish an exchange system within any part of the licensed area, and 
the Postmaster-General should request the local authority to afford facilities for the transmission 
of messages between persons using the system of the local authority and persons using the system 
of the Postmaster-General, the local authority shall afford such facilities on such terms and con 
ditions as may in case of difference be settled by arbitration. | 


14. Terminal Charges оп Trunk Wire Messages.—(1) Where а telephonic message is transmitted 
over the trunk wires of the Postmaster-General between an office on an exchange of the local 
authority and an office on an exchange of the National Telephone Co. (Ltd.), such message shall be 
subject to the following charges (hereinafter called terminal charges"), in addition to the Post- 
master-General’s charge for the use of the trunk wires, viz.:— 

(a) Where the message originates on the exchange of the local authority, to such charges (if 
any) as the company may from time to time fix ; and 

(b) Where the message originates on the exchange of the company, to such charges (if any) 
as the local authority may from time to time fix. 
ар с, the charges fixed by the local autbority shall in no case exceed the following charges 

t is to say) :— 

: Where the Postmaster-General’s charge for the use of a trunk wire does not exceed 18. 6d., a 


— of да. 
ere the Postmaster-General’s charge for the use of a trunk wire exceeds 18, 6d. but does 
not exceed 3s., a charge of Ad. 

Where the Postmaster-General’s charge for the use of a trunk wire exceeds 3a., a charge of 6d. 

And provided that if at any time the National Telephone Co. (Ltd.) abstain from making 
terminal charges on messages originating on the exchanges of the local authority, the local 
authority shall, so long as such abstention continues, make no terminal charges on messages 
eriginating on the exchanges of the company. 

(2) Where & telephonic message is transmitted over the trunk wires of the Postmaster-General 
between an office on an exchange of the local authority and an office on ап exchange of the 
Postmaster-General, no terminal charge shall be made by the local authority or by the Postmaster- 
General in respect of such transmission. 

(5) Where a telephonic message is transmitted over the trunk wires of the Postmaster-General 
between an office on an exchange'of the local authority апа an office on an exchange of some 
licensee of the Postmaster-General other than the local authority or the National Telephone Co. 
(Ltd.), no terminal charge shall be made by the local authority in respect of such *ransmission. 

15. Repair and Renewal of Telephones.—(1) Where, in establishing telephonic communication 
between an exchange of the local authority and a prescribed post office, the local authority have 
erected any wires upon or supplied any wires or apparatus for use within such post office, all such 
wires and a tus shall be under the sole care and management of the Postmaster - General; but 
the local authority shall reimburse the Postmaster-General the expense of all such repairs of such 
wires and apparatus as he in his discretion may think necessary from time to time, and the local 
authority shall, at the request of the Postmaster-General, from time to time renew such apparatus. 


* See The Electrician for Oct. 27, 1899, p. 19, and p. 505 of this Handbook. 
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(2) The Postmaster-General shall make no charge to the local authority for working the wires 
and apparatus of the local authority placed in prescribed offices for the purpose of establishing 
telephonic communication with exchanges of the local authority. 


16. Collection of Charges.—{1) Except where such sums as hereinafter mentioned are in the 
first instance paid at a prescribed post office, the local authority shall pay to the Postmaster-General 
all sums due to him in respect of telephonic messages transmitted through an exchange belongng 
to the local authority to a post office, and thence transmitted, conveyed, or delivered as telegrams 
or letters, and in respect of the use of the Postmaster-General's trunk lines and of communications 
with any subscriber on an exchange of the Postmaster-General, and of the services of Post Office 
express messengers rendered in pursuance of any such messages, and shall also pay to the Postmaster- 
General all sums due to any licensee of the Postmaster-General, other than the local authority, 
in Soen of telephonic messages transmitted from an office on an exchange belonging to the local 
authority. 

(2) The Postmaster-General shall collect and account to*the local authority for all charges 
payable at any call office established at а preecribed post office, во far as such charges relate to 
communications with subscribers to the exchange of the local authority, and the Postmaster- 
General shall also collect апа account to the local authority for all sums payable by any subecriber 
on an exchange of the Postmaster-General, or by апу licensee of the Postmaster-General other 
than the local authority, in respect of telephonic iin transmitted from an office on an exchange 
of the Postmaster-General or of such licensee to an offioe on an exchange of the local authority ; 
but the Postmaster-General shall not be responsible fos any such charges or sums as aforesaid which 
he is unable to collect. 

(3) The Postmaster-General shall allow to the local authority and the local authority shall 
allow to the Postmaster-General (as the case may be) a commission of 5 per cent. upon all sums paid 
by the local authority to the Postmaster-General, or collected by the Postmaster-General on behalf 
of the local authority respectively, as provided by this article. 

(4) Any such sum of 5 per cent. may be deducted either by the Postmaster-General or by 
the local authority from any sums payable to the local authority or to the Postmaster-General, as 
the case may be. 

(5) In reckoning the commission payable to the local authority, every telephonic message 
transmitted as а foreign telegram shall be reckoned as though it were an inland telegram not 
exceeding 12 words in length, and the sum upon which commission is allowed to the local autbority 
in the case of a telephonic message transmitted to any place abrbad shall be the sum to which the 
Postmaster-General is entitled in respect of such message in account with any foreign Government. 

(6) All accounts between the Postmaster-General and the local authority relating to the pro- 
visions of this article shall be rendered and settled mouthly, and the first accounts shall be 
rendered at the expiration of the first calendar month after the ————day of———— —— , 
and shall include the whole period which has elapsed from that day until the end of such month. 


17. Royalties.—In addition to all other moneys which may become payable to the Postmaster 
General under these presente, the local authority shall pay to the Postmaster- General the 
following moneys, hereinafter called royalties (that is to say) :— 

(1) The local authority shall pay to the Postmaster-General а royalty equal to 10 per cent. 
of the gross amount of every sum of moer paid or payable by any person to or on of the 
local authority for or in respect of any telegraph of the kind or description hereby licensed, or for 
or in respect of any office occupied by the local authority, or otherwise in reepect of telegraphic 
messages transmitted by means of any such telegraph or otherwise howsoever in relation to any such 
telegraph, and whether such sum of money be à gross sum or be payable periodically or by instal- 
ments ; and every such royalty shall become due so soon as the eum of money in respect of which 
it is payable or by the amount of which it is regulated shall be paíd, or shall by virtue of any 
erpress or implied contract or otherwise be payable, whichever event shall first happen. 

(2)—(a) In case any person should give to or confer upon the local authority any valuable 
consideration or benefit (not being money or a contract solely for the payment of money) for or 
in respect of any such telegraph, or for or in respect of any office occupied by the local authority 
either solely or jointly or otherwise in respect of telegraphic messages transmitted or received 
by means of any such telegraph or otherwise howsoever in relation to any such telegraph, the local 
authority shall pay to the Postmaster-General a royalty equal to 10 per cent. of the value in money 
of such consideration or benefit. i 

(b) For the purpose of estimating the &mount of such last-mentioned royalty, the value in 
money of such consideration or benefit shall be determined by the certificate of such officer of. the 
Post Office as the Postmaster-General shall appoint for that purpose, or in case of dispute by.arbitra- 
tion as hereinafter provided. 

(о) Such royalty shall be payable, and paid at such time or times, and by such instalments 
and generally in such manner as the Postmaster-General shall appoint, and shall be payable in 
addition to such royalty or royalties (if any) as shall be payable in respect of such person under 
the stipulations hereinbefore contained. 

w (5) In case any sum of money be paid or payable to or other valuable consideration or benefit 
be given to or conferred upon the local authority by any person or persons for or in respect of any 
telegraph maintained or used solely for the transmission of telegrams which are by law excepted 
from the exclusive privileges of the Postmaster-General (hereinafter for brevity styled a “ private 
velegraph "), in addition to any eum of money paid or payable, or other valuable consideration 
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given to or conferred upon the local authority by the same person or persons for or in respect of 
anyetelegraph of the kind or description hereby licensed, the Postmaster-General may at. his 
option apportion such sums or other valuable considerations respectively, either in whole or in part, 
between the said private telegraph and such other telegraph as aforesaid, in such manner or in such 
proportions as he may deem fit and proper; and thereupon such sums or other valuable considera- 
tions respectively as he apportion accordingly shall as between the local authority and the 
Postmaster-General for the D anl grin of these presents be deemed to be the sums or valuable con- 
siderations respective] id or given by such persons as aforesaid in relation to such private 
telegraph and such other telegraph as aforesaid respectively, in lieu of the sums or valuable 
considerations actually peid or given by such persons in relation to such telegraphs respectively. 

(4) In case the local authority shall, as hereinbefore provided, use or permit or suffer to be 
used for any of the purposes of these presente, or any of the licences, powers, or authorities 
hereby granted any telegraph of the kind or description hereby licensed or any part of any such 
telegraph. 

(a) which has been supplied to or has come into the possession of any person otherwise than 
by purchase, hire, or loan from the local authority ; or 

(5) in respect of which any money or other valuable consideration has been given or agreed to 
Ъе given to the local authority before such telegraph or part of such telegraph as aforesaid was 
telegraphioally connected with the aforesaid telegraphs of the local authority, or has been given or 
agreed to be given to any person other than the local authority, either before or after the 
execution of these presents————————— —— —— the local authority shall pay to the Postmaster- 
General such a royalty in respect thereof as under all the circumstances of the case shall be fair and 
reasonable, and the amount thereof shall be determined by the certificate of such officer of the 
Post Office as the Postmaster-General shall appoint for that purpose, or in case of dispute by 
arbitration as hereinafter provided, and shall be payable and paid at such time or times and by 
such instalments and generally in such manner as the Postmaster-General shall appoint. 

(5) Nothing herein contained shall entitle the Postmaster-General to receive any royalties 
‘from the local authority on any money or othet valuable consideration received by the local 
authority on the sale of any telegraph which the local authority, after such sale, do not work 
-or use under this indenture, it being the intention of these presents that all royalties payable 
to the Postmaster-General in respect of any such telegraph shall be paid by the person working: 
orusing the seme, provided always that the local authority shall, seven days at least before any 
such sale of any such telegraph as last aforesaid, deliver а notice in writing of such intended sale 
&t the General Post Office in London; апа such notice shall contain the name and address and 
occupation of the intended purchaser or purchasers of such telegraph, and also full perticulars 
of the offices intended to be connected by means thereof. 

(6) In this article payments made or considerations or benefits given “for or in respect of any 
«арп " mean and include payments made or considerations or benefits given for or in respect 
of urchase or hire or maintenance or working or user or right of user of or permission to use 
any ek telegraph or any part thereof, and payments made or considerations or benefits given “in 
respect of an office" mean and include payments made or considerations or benefits given in respect 
-of the user or right of user of or permission to use any such office or any part of such office. 


18. Accounts ој Business to бе Kept by Local Authority.—'The local authority shall at all times 
keep all such books of account as the Postmaster-General may from time to time reasonably require 
of and relating to their telephonic business and their aforesaid telegraphs (including all private 
em ay worked or used by persons respectively entitled or permitted to use any other telegraphs 
of ocal authority, and also all telegraphs sold by the local authority, which the local authority 
after the sale thereof do not work or use as aforesaid), and all moneys and other valuable considera- 
tions received by them in respect thereof, as [aforesaid, and such books of account shall contain all 
such particulars as the Postmaster-General shall from time to time reasonably require, and the local 
Authority shall preserve all vouchers of the said accounts and all contracta and agreements between 
them and all or any such persons as aforesaid respectively, and the local authority shall from time 
to time, and at all reasonable times produce for the i.«c»ection of the Postmaster-General and his 
officers, at the chief office for the time being of the local authority, all or any such books, accounts, 
vouchers, contracts, agreements, and other documents as aforesaid, and all other books, accounta, 
vouchers, contracts, agreements, and other documents in any way relating to any telephonic business 
carried on by them, and the Postmaster-General and his officers may make copies of and extracta 
from all or any of such books, accounts, vouchers, contracts, agreements, and other documents. 


. . 19. Accounts to be furnished to Postmaster-General.—(1) Subject to the provisions of this 
indenture respecting sums received by the local authority for the Postmaster-General, and commission 
allowed by the Postmaster-General to the local authority and by the local authority to the Post- 
master-General, the local authority shall within 28 days after March 51, June 30, Sept. 30, and 
Dec. 31 in every year render to the Postmaster-General a statement or statements of account in 
Writing in sucb form or forms as the Postmaster-General may from time to time require, showing 
the amounts of all sums of money and the nature of all othe: considerations and benefits which 

m the date hereof, or from the date up to which the last statement or stavementa of account (if 
any) shall have been rendered, have been paid or become payable, or been given or conferred by all 
sucl persons as aforesaid, in respect of all the matters aforesaid, or any of them respectively, or 
Which have either before or since the execution of these presents been paid or oecome payable, or 
"been given er conferred in respect of any telephones, telegraphs (including such private telegraphs 


È 


516 THE ELECTRICIAN" 


as lastly hereinbefore mentioned), or other telegraphic apparatus or appliances which from the date 
hereof, or from the date up to which the last statement or statements of acccount (if any) shall have 
been rendered, have been placed at any office or between any two offices, together with all such 

rticulars in each case as the Postmaster-Generai shall or may from time to time require, and the ` 
focal authority shall pay to the Poatmaster-General within six weeks after each of such days of 
account the amount due to the Postmaster-General in respect of the preceding quarter of a year. 

(2) The local authority shall also, on or before the day of in every year, prepare 

and render to the Postmaster-General an annual statement of accounts of the telephone business 
transacted by them, made up to the day of —————- then next preceding, and such statement 
shall be in such form and shall contain such particulars as may be from time to time prescribed by 
the Postmaster-General. 


20. Power to Postmaster-General to Inspect Telegraphs at all Offices.—' The Postmaster-General 
and his engineers and agents may from time to time, and at all reasonable times, enter upon all or 
any office or offices in the possession or occupation of the local authority, either aolely or jointly with 
any other person or persons respectively, for the purpose of inspecting, and may inspect the 
telephones and other telegraphic instruments and appliances fixed or being in such places 
respectively, and the working and user of such telegraphs respectively ; and the local authority shall 
from time to time upon the request of the Postmaster-General procure from any person permitted 
by the local authority to use the said telegraphs at any other office or offices which may be occupied 
by them either solely or jointly with any other person, his consent to such entry and inspection во far 
as regards such office or offices of such person and the telephones and other telegraphic instruments 
and appliances fixed or being in such office or offices. 


21. Local Authority to Supply Telephonic Communication without Favour or Preference. — (1) 
The local authority shall, at the request of any person within the licensed area, supply the means for 
telephonic communication to such person on the same terms on which they supply the like means 
of communication to any other person in such area under similar circumstances—it being the 
intention of these presents that no preference or special advantage of any kind be shown to any 
person by tbe local authority in the transaction of telephonic busineas of any kind. 

(2) The local authority shall not as a condition of supplying the means of telephonic communi- 
cation to any person require from such person the grant of any facility except for the purpose of 
supplying telephonic communication to such person. | 


22. Authority to Exercise Wayleave Powers.—The Postmaster-General will from time to time, 
at the request of the local authority, authorise the local authority to exercise within such parta of 
the licensed area as are within or adjoining to any urban district all such powers of executing 
works (other than works under, in, upon, over, along, or across any railway or canal) as are 
conferred upon the Postmaster-General by the Telegraph Acts, 1865 and 1878, and by section 2 
(but not by any other section) of the Telegraph Act, 1892. 

Provided nevertheless as follows :— 

(1) Any authority given by the Postmaster-General under this article shall have effect only so 
long аз the licences, powers, and authorities granted by this indenture are in force, and within such 
area only as is specified in the instrument giving or evidencing the grant of such authority. 

(2) In exercising such powers and executing such works the local authority shall be subject to 
the several restrictions and provisions in the вм Acte or any of them contained, and particularly 
and without prejudice to the generality of this provision the local authority shall be subject to the 

visions of the following sections of the ваза Acts—that is to вау, sections 42 and 48 to 52 
clusive of the Telegraph Act, 1863, and sections 5 and 7 of the Telegraph Act, 1892. 

(5) The local authority shall not be entitled under the authority hereby conferred to exercise 
any power or enjoy any right, benefit, or advantage conferred upon the Postmaster-General by the 
Telegraph Act, 1865, the Telegraph Act, 1878, or the Telegraph Act, 1892, otherwise than in relation 
to the execution of works. 

(4) Section 4 of the Telegraph Act, 1892, shall not apply to the local authority. 

(5) Nothing in this indenture shall be construed to give the local authority any wayleave or 
right of way under, in, upon, over, along, or across any railway or cana], or any right to execute 
any work under, in, upon, over, along, or across any railway or canal, or to call upon the proprietors 
or lessees of any railway or canal, or the directors or person having the control thereof, to execute 
any such work. ; i 


23. Local Authority's Telegraphs not to Interfere with Postal Telegraphs.—All telegraph posts, 
wires, and telegraphic appliances used, or intended to be used, as part of or in connection with the 
telegraphe of the local authority shall be so erected, fixed, placed, and used as not, either directly 
ог by reason of the working or the user thereof, to interfere with the efficient or convenient 
maintenance, working, or user of any telegraph posts, wires, or telegraphic appliances of the 
Postmaster-General which may from time to time exist, or which it is probable that the Post- 
master-General may have occasion to erect, place, fix, or use, ог to expose any such posts, wires, ог 
appliances to risk of damage or to risk of interference with the efficient or convenient working or 
user thereof. 

24. Removal of Injurious Telegraphs.—In case any telegraph post, wire, or telegraphic 
appliance used, or intended to be used, as part of or in connection with the telegraphs of the local 
authority, or the working or user of any such post wire or appliance, shall in the opinion of the 
engineer-in-chief for the time being of the Post Office, certified by writing under his hand, directly 
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or indirectly damage or interfere with the efficient or convenient maintenance, working, or user of 
any telegraph post, wire, or telegraphic appliance of the Postmaster-General for the time being 
existing, or expose any such post, wire, or appliance to risk of damage or to risk of interference 
with the efficient or convenient working or user thereof. 

(a) The local authority shall, within 24 hours after service on them of notice in writing by 
the Postmaster-General, complaining of such damage or interference or apprehended damage or 
interference, either remove the post or posts, wire or wires, or telegraphic appliance or appliances 
complained of in such notice, or refix, alter, or repair the same to the satisfaction of the engineer- 
in-chief for the time being of the Post Office ; AN ad 

(b) Н the local authority shall make default in so doing within the time aforesaid, it shall be 
lawful for the Postmaster-General to remove, alter, or repair the post or posts, wire or wires. or 
telegraphic appliance or appliances complained. of in such notice ; and the local authority shall on 
demand pay to the Post master - General the cost of any removal, alteration, or repair by the Post- 
master-General of the posta, wires, and telegraphic appliances complained of in such notice or any 
of | 

25. Local Authority to Pay Cost of Repairing Damage done to Postal Telegraphs by their 
Telegraphs.—In case any telegraph post, wire, or telegraphic appliance of the Postmaster-General 
shall be damaged, or the efficient working or user thereof shall be wholly or partially interrupted 
or otherwise interfered with, and the engineer-in-chief for the time being of the Post Осе shall 
certify by writing under his hand that such damage, interruption, or interference has been caused 
directly or indirectly by any telegraph post, wire, or telegraphic appliance used or intended to be 
used viet? of or in connection with the telegraphs of the local authority, or by anything done by 
or on lf of the local authority in relation thereto, the local authority shall on demand pay to 
the Postmaster-General all costs that shall be reasonably incurred by him in repairing such damage, 
and in removing or altering such post, wire, or telegraphic appliance so as to restore the same to 
efficient working order, and in adding thereto, or substituting therefor, either temporarily ог 
permanently, any other posts, wires, or telegraphic appliances if the said engineer shall certify that 
euch addition or substitution is reasonably required. . | | 

26. Licence not to be Assigned.—Except with the consent in writing ot the Postmaster-General, 
the local authority shall not— | 

(1) assign, underlet, or otherwise dispose of the benefit of the covenants herein contained, or of 
any of such covenants, or the licences, powers, or authorities hereby granted, or any of sucb 
licences, powers, or authorities ; or . | 

(2) sell, assign, transfer, or deliver or underlet, to any other licensee of the Postmaster- 
General any plant used by the local authority in supplying the means of telepbonic communication 
under these presents, or allow such licensee in any manner to have the use, benefit, er enjoyment of 
азу such plant in connection with his undertaking ; ог 
| (5) purchase, lease, or acquire any interest in the business or plant of any other licensee of the 

Poetmaster-General, or any part of such business or plant, or enter into any working or other 
agreement with such other licensee. 

27. Further Assurance.—The local authority and the Postmaster-General shall from time to 
time do and execute, or cause to be done and executed, all such acts, deeds, and things whatsoever 
as may be required by the Postmaster-General or the local authority (as the case may be) to give 
effect to the covenants and agreements in this indenture contained. 

28. Provisions for Determination of Licence in Certain Events.—In any of the following cases 
(that is to say) :— 

(a) In case the local authority do not within two years from the date of this indenture 
establish an exchange system, and so long as the licences, powers, and authorities hereby granted 
shall continue maintain such system in effective working to the satisfaction of the Postmaster- 
General ; or 

(b) In case any sum of money which ought to be paid by the local authority to the 
Postmaater-General under or by virtue of these presents shall be in arrear and unpaid for one 
calendar month after the time ab which the same ought to be paid under or by virtue of the 
covenants herein contained, or 

(c) In case of any breach, non-observance, or non performance by or on the part of the local 
authority of any of the covenants (other than a covenant for the payment of money) or conditions 
herein contained and on the part of the local authority to be observed and performed, 
then and in any such case the Postmaster-General may, by writing under his seal, revoke and 
determine these presents and the licences, powers, and authorities hereinbefore granted, and each 
and every of them, and thereupon these presents and the said licences, powers, and authorities, 
and each and every of them, shall absolutely cease, determine, and become void. 

Provided always that no such revocation or determination as aforesaid shall prejudice or affect 
any right of action or remedy which shall have accrued or shall thereafter accrue to either of the 
parties hereto under the covenants herein contained. 

Provided also that in case of any such revocation or determination as aforesaid the local 
authority shall, if во required by the Postmaster-General, sell and convey to the Postmaster- 
General all such plant as was immediately prior to such revocation or determination in use by the 
local authority for the purpose of supplying the means of telephonic communication under these 
presents, and as the Postmaster-General may desire to purchase. 

29. Purchase of Plant by Postmaster-General.—(1) On or so soon as may be after the day of 

—— aforesaid (unless these presents shall have been previously revoked and determined as in 
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this indenture provided) the Postmaster- General shall buy aud the loca! authority shall sell and 
convey all such plant as is at the date aforesaid in use by the local authority for the of 
supplying the means of telephonic communication under these presents, and as is suitable for the 
actual requirements at the date aforesaid of the telephonic service of the Post Office within the 
licensed area. 

(2) No plant shall in any case be considered suitable for the requirements of the telephonic 
service of the Post Office which has been brought into use without the sanction in writing of the 
Postmaster-General, but, subject as aforesaid, if any question arises as to the suitability of any of 
the plant of the local authority for the requirements of the telephonic service of the Post Office 
within the licensed area, such question shall in case of difference be determined by arbitration. 

30. Valuation of Plant.—The value of all plant purchased by the Postmaster-General under the 
foregoing articles shall be deemed to be its fair market value at the time of the purchase, due 
regard being had to the nature and then condition of such plant and to the state of repair thereof, 
and to the circumstance that it is in such a position as to be ready for immediate working, and 
to its suitability to the purposes of a telephonic service, and no addition Shall be made to such 
value in respect of compulsory purchase or of goodwill or of any profits which might have been or 
be made by the local authority from the use of such plant. In case of difference such value as 
aforesaid shall be determined by arbitration. 

51. Arbitration.—All matters which, in pursuance of the provisions herein contained, are to be 
determined by arbitration, shall be referred to arbitration in accordance with the provisions of the 
Arbitration Act, 1889, or any then subsisting statutory re-enactment or modification thereof. 

52. Agreement not to affect Postmaster-General's RigMs.—Nothing in theese presents contained 
ehall prejudice or affect the right of the Postmaster-General from time to time to establish, extend, 
maintain, and work any system or systems of telegraphic communication (whether of a like nature 
to the telephonic bysiness of the local authority or otherwise) in such manner as he shall in his 
discretion think fit; neither shall anything herein contained prejudice or affect the right of the 
Postmaster-General from time to time to enter into agreements for ог to grant licences relative to 
the working and user of telegraphs (whether of a like nature to those worked and used by the local 
authority or otherwise) or the transmission of telegrams in any part of the United Kingdom with 
or to any person or persons whomsoever, upon such terme as he shall in his discretion think fit. 
Aud (save аз in this indenture provided) nothing herein contained shall be deemed to authorise the 
local authority to exercise any of the powers or authorities conferred on or acquired' by the Post- 
master-General by or under the Telegraph Acta or any of them. 

55. Notices, &c.—Any notice, request, or consent (whether expressed to be in writing or not) 
to be given by the Postmaster-General under these presents may be under the hand of any one of 
the secretaries or assistant-secretaries for the time being of the Post Office, and may be served by 
sending the same by registered post letter to the local authority; and any notice to be given by the 
local authority under these presents may be served by sending the same by registered post letter 
addressed to the Secretary of the Post Office, at the General Post Office, London. e 

In witness whereof the above-named Postmaster-General hath hereunto set his hand and 
sea! and the 
have caused their common seal to be hereunto affixed, the day and year first above written. 

Signed, sealed, and delivered by 
the above-named | 

Her Majesty's Postmaster- 
General, in the presence of 

The common вез] of the local | 
authority was hereunto affixed in 
the presence of 


THE SCHEDULE · 
(Description of licensed area.] 


Form B.—Local Company. | 

The first 27 clauses of the model licence for companies are in every respect 
similar to the above, except that the word ** company " is substituted for the words 
„local authority." Тһе 28th clause is the same, with the omission of the last 
paragraph. Clause 29 (1) is as follows :— | | 

29. Purchase of Plant by Postmaster-General in Certain Events.-—(1) In case of any such 
revocation or determination as in the last preceding article mentioned, or upon the expiration by 
effluxion of time of the licence granted by these presents, the company shall, if so required by 
the Postmaster-General, sell and convey to the Postmaster-General all such plant as was immedi- 
ately prior to such revocation, determination, or expiration in use by the company for the purpose 
of supplying the means of telephonic communication under these presents, and as the Postmaster- 
General may desire to purchase. 

Clause 29 (2) is the same as clause 80 of Form A, and clauses 80, 81, and 
82 of Form В are the same as clauses 81, 82, and 88 respectively of Form А, 
except that in all cases the word company is substituted for the words local 
authority.“ | 
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POST OFFICE SPECIFICATION FOR MUNICIPAL EXCHANGES. 


The following “ Specification issued by the Postmaster-General under Clause 2 Sub-clause (5: 


of the Form of Licence to Local Authorities to transact Telephonic Business,” in 1902, is in sub- 
stitution of that previously appearing in this Рловзт, and differs from the Specification (Scheduled 
attached to the agreement between the Post Office and the National Telephone Со. :— 

1. In this Specification the term exchange subscriber's cireuit means the wires and apparatu- 
connecting a subscriber's office or offices or a call office with a telephone exchange, and the tern 
junction circuit" means the wires and apparatus which connect any two separate exchanges or 
an exchange and a prescribed post office in the same telephone area. The term “exchange 
subecriber " includes а person using a call office. 

2. АП circuits, whether exchange subscribers’ or junction circuits, shall be metallic. Any 

earth connections shall either be made at the centre of balanced resistances of be, 
inductance bridged across the circuit, or by means of appropriate electrical devices, so that speaking 
circuits when in use shall be free from inductive or other disturbances. All circuits shall be во 
arranged that exchange subscribers shall be unable to overhear what passes on any other than 
their own circuits or those with which they are connected. 

5. The use of iron conductors in any portion of a speaking circuit shall not be permitted. 

4. (1) With the undermentioned exceptions, the main lines of wire in towns shall be laid 
underground, but the distributing wires from selected points to exchange subscribers’ offices may be 
either open and above ground or underground as may be considered desirable. (2) Open wires other 
than distributing wires may, however, be erected above ground :—(a) where power to execute under- 
ground work is unobtainable ; (5) where the number of wirea required is insufficient to justify the 
cost of underground work, regard being had to the subsequent cost of maintenance. (3) Where 
underground wayleaves can be obtained the Postmaster-General will not consider wires above ground 
justifiable in cases where a line of poles carries or is intended to carry upwards of 25 circuits, or 
50 wires ; and he will regard underground wires in towns as being more suitable for acquisition 
by the Post Office than wires above ground. (4) A line of poles extending le-s than а quarter of 
a mile from a distributing point will be considered as a distributing line. A line of poles in excess 
of this length will not be considered a distributing line. 

5. Where wires are placed underground —(a) Огу-соге cables of low electrostatic capacity shall 
be used and the conductors shall fulfil the following conditions :—The copper to be used shall have 
а conductivity of not less than 98 per cent. according to Matthiessen's standard of pure annealed 
copper ` that is to say, the resistance at 60°F. of a bar of the material 1 sq. in. in cross sectional 
area shall not exceed 004318 of the standard ohm per mile. For exchange subecrioers' circuits 
within half a mile of an exchange the conductors shall be not less than No. 22 standard wire gauge 
weighing 1241. per mile. Exchange subscribers’ circuits extending beyond the half-mile limit and 
junction circuits less than 5 miles in length shall have conductors of a minimum size of No. 20 
standard wire gauge weighing 20-71. per mile. Junction circuits of more than 5 miles iu length 
shall have conductors not less than No. 18 standard wire gauge weighing 30 8lb. to the mile 
(5) All underground cables other than those in subways or tunnels shall be efficiently protected 
by pipes or ducts of approved materials or by such other means as the Postmaster-General may 
have approved before the cables are laid. Cables in subways or tunnels shall be supported in such 
a manner аз to prevent fracture of the lead covering. 

6. Open wires erected above ground shall comply with the following conditions :— They shall 
not be less than No. 18 standard wire gauge weighing 36:8lb. to the mile for exchange subscribers’ 
circuits and for junction circuits less than 5 miles in length. For junction circuits exceeding 
5 miles in length the wires shall not weigh less than 10015. per mile. 

7. А thoroughly efficient method of calling the exchange ага of signalling the close of a 
conversation shall in all cases be provided on every exchange subecriber's circuit, and the calling and 
clearing signals shall be effective in all conditions and upon the longest circuits in use in an area 
when connected together. | 

8. Switch jacks on multiple panels of local subecribers' sections shall be connected on the 
branching system unless otherwise authorised by the Postmaster-General, 

9. Junction circuits connecting exchanges with prescribed post offices shall be provided with 
automatic signalling arrangements of a character approved by the Postmaster- General and suitable 
for working in connection with his trunk circuits, and shall be worked in accordance with such 
regulations as he may from time to time prescribe. | 

10. The apparatus fitted at exchange subscribers’ offices shall be efficient for trunk circuit 
communication, and where separate batteries are provided at each exchange subscriber's office for 
speaking purposes the electromotive force shall not at any time fall below 2 volts, and such 
Apparatus sball be so fitted as to admit of a clearing signal being transmitted by the exchange 
subscriber to the Post Office trunk centre to indicate the close of а trunk conversation. 

. Ц. With a view to avoid difficulty under the last two preceding clauses the licensee shall, at least 
six months before the opening of an exchange, furnish the Postmaster-General with diagrams illus- 
trating both the exchange subscriber’s circuit connections and the method by which it is proposed to 
actuate the indicators or signalling apparatus on the junction circuits at the Post Office trunk centre. 

12. Where an electric light or electric traction system constructed above ground co-exists in a 
town with а telephone system, and where such telephone system is partly or wholly above ground, 
Suitable safety devices, including fuses and heat coils, shall be provided in all circuits likely to 
be affected both at the exchange and at the subscribers’ offices. 

13, Efficient lightning protectors shall be provided on all circuits. 

. 16, for the modification of the foregoing Specification brought about by the progres» 
of invention will be favourably considered by the Postmaster-General. 
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From the table which is given on p. 522 it will be seen that the number of 
telegrams sent over the wires of the British Postal Telegraph Department during 
the year to March 31, 1908, was 92,471,000, an increase over the previous year of 
2,039,041, equal to 2:03 per cent., the receipts being £2,838,429, compared with 
£2,821,866 in the previous year, an increase of £16,568. The estimated value of 
railway free telegrams was £57,616 and of Government free telegrams £46,622, 
total £104,238. The average value of an inland telegram was 7:41d., as against 
7'454. in the previous year. Every class of telegram showed an increase over the 
preceding year, and the numbers both of ordinary inland telegrams and of foreign 
telegrams were the highest ever recorded. The number of ordinary inland telegrams 
in the month of June exceeded those sent in June, 1901, by more than half a 
million, this increase being due, no doubt, to the illness of the King and the post. 
ponement of the Coronation. On June 23, 201,559 telegrams passed through the 
Central Telegraph Office, on June 24, 311,039, and on June 25, 314,126 telegrams. 
The largest number previously recorded was 199,155 on the day before the funeral 
of Queen Victoria. 

The number of new telegraph offices opened at post offices during the year was 
347, against 259 in 1901-2. Of the 347 offices, 256 are guaranteed —138 by local 
authorities and 118 by private persons. The total number of telegraph offices in 
the United Kingdom is 9,777 at post offices and 2,352 at railway stations and other 
* agency " offices. 

Аб the temporary telegraph offices established at Westminster Abbey for the 
acceptance and forwarding of press reports of the Coronation ceremony, the 
messages were lowered from the north triforlum to the ground by а specially 
devised method, and were then taken to the House of Commons Telegraph Offioe 
to be forwarded by pneumatic tube to the Central Telegraph Office. 

The telegraph lines suffered to some extent from storms during the year 1902-3, 
notably in February, 1902, but advantage was gained in such emergencies from the 
underground cable laid northwards from London. The London and Birmingham 
underground line had already been carried to Stafford, апа during 1902-3, to 
Warrington, where it joins existing underground lines between Manchester, Liver- 
pool and Chester. In addition pipes for underground cables have been laid between 
Preston and Preston Richard (973 miles) and from Kendal to Shap (about 
16 miles). During the present financial year it is hoped the line of pipes to 
Carlisle (67 miles of new pipes) will bs completed and a line laid from Manchester 
to Leeds (45 miles) and a line (20 miles) across the Beattock incline. Wires, 
permanent or temporary, will be placed in the pipes as far north as Kendal and 
between Manchester and Leeds. 

А new cable to Ireland was laid during the year under review between 
Trecastell and Howth, making provision for various additional circuits between 
London, Edinburgh and Birmingham on one side of the Channel, and Belfast and 
Cork on the other. Many new overhead circuits were provided for Improving com- 
munication, notably between London and Margate, London and Lynn, Birmingham 
and Bristol, Bournemouth and Bristol, Birmingham and Grimsby, and with Abery- 
stwyth. Reserve wires for use in emergencies, carried as far as possible by alterna- 
tive routes, have now been provided in many parts of the Kingdom. 

The construction of telegraphs both underground and overhead is becoming far 
more difficult than in former years. Not only by the growth of telegraph and telephone 
systems is the space available for overhead wires along the roads and streets getting 
filled up, but а new class of difficulties has arisen from the extension of electric light 
and power services. In his report for 1902-3 the Postmaster-General states that, 
on this account, itis well that his statutory powers enable him to insist on the pro- 
vision of safeguards wherever light or power installations are established near the 
telegraphs. 

The Post Office telegraph factories have gradually attained to а position of much 
importance, and during 1902.3 were disconnected from the telegraph stores and 
constituted & separate department of the Post Office. 
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A great improvement in the metropolitan telegraph service will, it is anticipated, 
be brought about by an inter-communication switch which bas been specially 
designed and installed in the Central Telegraph Office. By this means the various 
London telegraph offices are enabled to communicate with each other direct, tele- 
grams по longer having to be re-transmitted at the Central office. А very large 
number of offices are now connected with the switch. 

Direct telegraphiccommunication between Liverpool and Bremen was opened on 
Jan. 1, and between London and Milan on March 1, 1903. 

In March notification was made by the Postmaster-General of a cónsiderable 
extension of the Post Office system of underground telegraph cables in Great 
Britain, and it was further announced in December, with regard to the extension of 
underground telegraphs to the north of England and Scotland, that the temporary 
wires in the pipes between Birmingham and Warrington were being replaced by 
а permanent cable, and that the time was near at hand when а permanent 
underground system between London, Birmingham, Manchester and Liverpool 
would be completed, The laying of pipes north of Warrington to Carlisle is now 
completed, and one section of the Scottish line is also in hand. Pipes are also 
being laid from Manchester to Leeds. 

A fully illustrated description of a new type printing telegraph instrument, 
designed by Mr. К. H. W. Higgins, and used by the Exchange Telegraph Со., 
appeared in The Electriciun for June 5. 

In the House of Commons on June 8, on the vote of £4,549,430 for salaries 
and working expenses of the Postal Telegraph Service, Mr. Henniker Heaton 
called attention to the estimated loss of £1,000,000 upon the previous year’s 
working of the service and advocated various alterations in tariffs, &c. Mr. Austen 
Chamberlain (Postmaster-General) was unable to entertain the suggestions made 
for the improvement of the service.” 

Recent improvements in the Polläk-Viräg writing telegraph were illustrated 
and described in The Electrician for July 8, pp. 451-453. 
| * A Differential Diplex Telegraph System," by Mr. H. W. Jenbey, of the 
Australian Telegraph Administration, was described and illustrated in The Electrician 
for Jan. 1, 1904. | 


POST OFFICE TELEGRAPHS —REVENUE & EXPENDITURE. 


RETURN PRESENTED TO PARLIAMENT SHOWING, rok THE YEARS FROM 1892-98 то 1900- 
1908, THE REVENUE AND EXPENDITURE оғ THE Post Orrick TELEGRAPHS. 


1 
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REVENUE. 2 . 8 м © 
- -— $3 3858. | 53 
| Es 3 255.5 Е 
8 Тота; 8 5 $9253 £u af 
| 8 * 2 Net Ф z а = 
— Tele- БА EXPENDI- м Ва 88 . 
| | graph (SE E Total. TURE P2 „ = = $3 8 E Я 
| receipts. | 3 8 8 ная 5 8 5 3 SE 
3..8 9 В.р ZS па Saz 
2 чм 2 HD 8.8 2 8 So- 
& mo FEES 25583 доо 
— чагыр m arene a Я — 5 — 
"REX. | E | £ £ £ 
1892.93 2,486,791 39,521 2,526,312 9,692,994 [106-59 | 166,682* 18,997 298,888 
1893.94 — 2,534,204 | 44,942 2,579,206 2,757,645 106-91 | 178,439*! — 27.770* 298,888 
1894.95 — 2,598,985 |47,429 2,646,414 2,788,052 105'35 | 141,638 — 10,000* 298,888 
1895-96 2, 835,749 | 44,045 2,879,794 12,990,341 |101:40 | 40,547*| 129,284 998,888 
1896-97 — 2,922,449 | 44,905 2,967,354 ;3,111,810 104 86 | 144,456* 135,628 298,888 
1897-98 3,030,352 | 41,371 2,071,723 |3,378,841 109-99 307,118“ 48,935 298, 888 
1898-99 3,204,396 55,749 3,260,145 3,482,014 [106-80 | 221,869*| 87,571 298,888 
1899-1900 3,389,746 | 70,747 3, 460, 492 3,749,084 |108-34 | 288,599+ 66,159 | 298,860 
1900-1 [3,380,589 | 78,764 3,409,353 |3,796,994 109-76 | 337,641 6.861* 298.860 
1901-2 3,490,598 79,449 3,570,047 |4,221,927 |118-26 | 651,884*| 169,772% 298,860 
1902.3 3,631,745 92,121 3,723 866 4,317,971 1115 94 593,505 103,350 | 298,860 
(Estimated) | | | | | 


— 


1 Deficits. 
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1870.71... 5,299,882 ... 
6.594,590 ... 
. 8,099,151... 
9,233,854 ... 
10,124,661 .... 
. 10,883,282 ... 
11,232,704 .. 
11,392,098 ... 
11,592,899 ... 
12,392.996 ... 
13,456,555 ... 
14.204,479 ... 
14,554,015 . 
14,920,413 ... 
15,195,618 ... 
18,029,008 ... 
24.044.077 
26,052,717 ... 
28,269,130 ... 
30,873 953 ... 
32,827,055 
34,854,867 ... 
35,382,090 ... 
36,199,876 ... 
36.098,807 .. 
.. 39,411,356 ... 
40,305,002 .. 
49.549.109 ... 
44,781,460 ... 
46,144,875 ... 
.. 46,029,133 ... 
46.857.847 
47 673 000 ... 


1871-72... 


1872-73 .. 


1873-74 ... 
1874-75 ... 


1875-76 .. 


1876-77 ... 
1877-78 ... 
1878-79 ... 
1879.80 ... 
1880.81 ... 
1881-82 ... 
1882-83 ... 
1883-84 ... 
1884-85 ... 
1885-86 ... 
1886-87 ... 
1887-88 ... 
1888-89 ... 
1889-90 ... 
1890-91 ... 
1891-92 ... 
1892-93 ... 
1893-94 ... 
1894-95 ... 


1895-96 . 


1896-97 ... 
1897-98 ... 
1898-99 ... 


1899-1900... 
1900-1 


1901-2 ... 
1902-3 ... 


TOTAL NUMBER OF TELEGRAMS 


FORWARDED FROM TELEGRAPH Orricks IN ENGLAND AND WALES, SCOTLAND, AND 


England and Wales. 


Provinces. 


London. 


2,863,821 ... 
3,612,772 ... 
4,577,015 ... 
5,254,547 . 
5.652.033 
6,350,714 ... 
6,561,930 ... 
6,700,504 ... 
8,830,019 ... 
9,854,566 ... 
11,176,459 ... 
12,071.034 ... 
12,374 707 ... 
12,6806. 433 ... 
12,930,376 ... 
15,081,434 ... 
18 276 108 ... 
18 872,553 ... 
20,263,539 ... 
21,562,826 ... 
22,831,033 ... 
23,911,238 ... 
23,554,094 ... 
23 501,876 ... 
. 24,117,901 .. 
27 025,193 ... 
. 26 645.407 
27.419 241 ... 
28 468,242 ... 
29.971.334 ... 
29,355,734 ... 
28,024.151 ... 
30,103.000 ... 


Total. 


8,163,703 ... 
10,207,362 ... 
12,099,166 ... 
.. 14,488,401 ... 
15,776,694 ... 
17,233,996 ... 
17,794,634 ... 
18,092,602 ... 
20,422.918 ... 
22, 247,562 
24,633,014 ... 
26,275,513 ... 
26,928,722 ... 
27,606, 84 
28 125.994 ... 
33, 110.441 
42,320,186 ... 
44,925,270 ... : 
48,532,669 ... 5 
52,436,779 ... 6 
55,658 088 ... 
58.766 105 .. 
58,936,184 ... 
59,631,702 ... 
. 60.216 708 ... 
66,436,549 ... 
66 950,409 ... 
69,961 350 ... 
73,249 702 ... 
76,116,209 ... 
15,384 867 ... 
75,781 998 ... 
77 777.000 


2,490,776 ... 
2 477,002 ... 
2,704,574 ... 
3.042.991 ... 
3,207,994 ... 
3,944,902 .. 
3,299,428 ... 


9,729,594 . 


9 566 000 


Ireland. 


606,285 ... 

... 878,000... 
... 1,175,316 ... 
SH 1,328,236 РЕ 
. 1,343,639 ... 

... 1,452,180... 
.. 1,599,169... 

1,588 489... 
1,559,854 ... 
1.595.001 
1,736,677 ... 
1,862,354 ... 
. 1,919,102... 
1,936 846 ... 
... 1.894,919 ... 
.. 2,223,669 ... 

.. 2,816,680... 

.. 9,047,531 ... 

. . 9,241,455 ... 
. . 3, 420.966 
... 3.673, 735 ... 
... 3, 764, 195 
.. 3.871, 150 

... 3,987,852... 
... 4,038,262 
... 4,307,480 ... 7 
... 4,378 787 ... 
... 4,605,256 ... 
.. 4, 729,321 

.. 4,910,939 ... 
.. 4,903,095 ... 
94.920.449 — 
...5 128 000 ... 
reduced froin 


* On the lst October, 1885, the minimum charge for an inland telegram was 
эпе shilling to sixpence. 


IRELAND, SINCE THE TRANSFER OF THE TELEGRAPHS TO THE STATE IN 1870. 


Total. 


9,850,177 
12,473,796 
15,535,780 
17,821,530 
19,953,190 
20,973,535 
21,726,143. 
22,171,867 
24,459,775 
26,547,137 
29,411,982 
31,245 861 


90,432,041 
92,471,000 


GROWTH OF THE TELEPHONE REVENUE OF THE STATE. 


Royal ies Royalties 
Year to from Revenue from Year to from Revenue from 
March 31 licensed trunk lines. March 31. licensed trunk lines. 

companies. companies, 
1881............... £205 1893............... $56,501 £10,138 
1882............... 6,905 1894............... 63,395 11,342 
1883............... 11,301 1895............... 70,990 14,575 
1884............ .. 16.063 1896............... 79,676 24,207 
1885............... 18,813 1899 „˙uè 85. 289 113,294 
1886............... 22.430 1898............... 95,237 145,325 
1887............... 26.170 1899............... 110,195 182,525 
1888............... 28,245 1900............... 130,272 207,417 
1889............... 34,099 1901............... 140,448 211,209 
1890............... 39.935 1909............... 151,626 240,656 
1891............... 43.495 1903............... 167,125 274,835 
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TELEPHONIC FACILITIES BETWEEN GREAT BRITAIN 
AND THE CONTINENT. 


— ees 


LONDON-PARIS TELEPHONE. 

THE first cable for providing telephonic communication between London and 
Paris was laid across the Straits of Dover frofn St. Margaret's Bay to Sangatte, early 
in April, 1891, and was at once connected to the land wires which had been 
specially erected for the purpose in both countries. These overhead wires on both 
sides are of copper. Їп France they weigh 600lb. and in England 4005. 
per mile. The actual lengths, resistances, and capacities of the sections of the 
line are as follows :— 


5 Resistance of Capacity of 
Distance wi 
иза беш sac wiz in 
London to St. Margaret'a Bay ..... ............ 845 — ... 188% 1:32 
St. Margaret's Bay to Sangatte (cable) q 250 ...... 145 ...... 5-52 
Sangatte to Paris ................................. 1990 0 2984 ‚ 944 
Paris (underground . 4938 ТО. абл AA 
511°3 . 690 · 10°60 


— — 


This makes the total KR of the loop 7,314 (K 5:3 x В 1380), and the line 
is well within the range of good speaking. 

Each of the four conductors of the cable, as shown in the diagram, consists of 
seven strands of 35 mils. copper wire, having a total weight of 160lb. per nautical 
mile. The covering consists of tbree layers 
of gutta-percha, alternating with Chatterton's 
compound, which brings the total weight of 
each core (conductor and dielectric) up to 
4601. per nautical mile, and the diameter 
to 390 mils. The four cores are twisted, 
and the diagonal pairs are used for each 
circuit. The sheathing consists of 16 galva- ` 
nised iron wires, 280 mils. in diameter. 

Since the above cable was laid two more . 
have been submerged across the channel to 
meet the increase in telephonic traffic ; these 
cables are of the same type as the foregoing. 


À wor 
C ае, x 75 у 


i5 ` i 5 
КР N SZ . 
Kaes Se X “5 The telephones used in London аге of 
EE EIU the usual pattern supplied by the Post Office 


to its subscribers. In Paris telephones 

SECTION OF ANGLO-BELGIAN CABLE. of various types аге used, subject to the 
approval of the French Administration. The circuits are always open to the public. 

Communication with Paris can be obtained by any of the subscribers or 
from any call office on the Post Office telephone system in London. The question 
of extending the communication to include certain provincial towns in England 
and France is still under consideration, and it is expected that the necessary 
arrangements for the extended service will shortly be completed. 

The charge is eight shillings for three minutes, reckoned from the Ише. 
conversation commences. Two consecutive periods of three minutes may be 
arranged for, but їп no case can more than six consecutive minutes be allowed, 
except during slack portions of the day, and then only by arrangement at the time 
of application for a conversation, and on the understanding that if the line is 
required at any time after the expiry of six minutes it will be taken. The 
line cannot be pre-engaged, It-is customary for users to either write or tele- 
graph to their correspondents to be in attendance at a certain time, and then 
await their turn. 

Many persons have a special connection from their offices to the trunk 
exchange in order to avoid the inconvenience of waiting turn at one of the call 
offices, in such cases they are called up a minute or two in advance, and requested 


to be ready for the connection. 
z-D 38 А 
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LONDON-BRUSSELS TELEPHONE. 


The first cable for providing telephonic communication between London and 
Brussels was brought into use at the beginning of June, 1908. "The conductors 
on both the English and Belgian sides are of copper, and weigh in each сазе 800lbs. 
per mile in the land sections. The actual lengths, resistances and capacities of the 
sections of the line are asfollow:— > 


Resistance Capacity of 
Distances 
11 їп ire to wire 1 
in miles, Б Sëch "microfarads.- 
London to St. Margaret’s ..................... 84:5 ...... 240 ...... 1-051 
St. Margarete to La Panne (cable) ......... 545 5 . 665 ..... 6'308 
Le Panne, Brussels TU г. 882 184 ...... 0'846 
2212 1,087 8:185 


This makes the total K.R. of the loop 8,897, and the line is well within the range 
of good speaking. 

[The further technical details of construction of the London Brussels cable are 
exactly the same as for the London-Paris cable. This similarity applies, too, to the 
charge for conversations over the cable, to the instruments in use, and to the 
general conditions of working.] 

The following Post Office telephone exchanges and call offices in the provincial 
towns in England can at present communicate with Belgium :— Birmingham, 
Brighton, Bristol, Cambridge, Cardiff,“ Derby,“ Ipswich, Leicester,“ Lowestoft, 
Newport (Mon.),* Norwich, Nottingham, Sheffield,“ Southampton and Yarmouth. 
The towns marked * can at present communicate with Brussels only. Communi- 
cation can be obtained on the conditions specified by any subscribers, or from any 
call office on the Post Office telephone system in the towns named. 


Sa Voreland N 0 R 7 Н $ Ё А 
o Broadstairs 
WPA 


~ 


fe « 
се Ramsgate, 
з шш, а 


Т 


2; А Dunkirk 
FRANCE 


ROUTE OF ANGLO-BELGIAN CABLE. 


A list of the towns in Belgium with which conversation is possible from any of 
these towns can be obtained at local Post Office (where lists of subscribers in 
Belgium can be had, or upon application to the Secretary, General Post Office, 
London). The fee for provincial communications 18 the same as that between 
London and Brussels. | : | 

Conversations over the Anglo-Belgian circuits for double periods at single rates 
can be obtained at night by subscribers who agree to make one call each night for 
a month at least. | 

Toe Dover-Calai: cable measures 28 miles (48km.), and the Anglo-Belgian 
cable (bepiuning at St. Margarete Bay and touching B lgium at La Panne, see 
accompanying Map) has a length of 47:8 miles (87-7km.), or more than twice as 
ong ав the former cable. The cable was made by Messrs. W. T. Henley's Tele- 


© 
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graph Works Co. A section through the Anglo-Belgian cable is shown on p. 523. 
It has an overall diameter of 55mm. and contains four conductors. It weighs 
7:275 kg. per metre, and costs, f.0.b., £589. 10s. per mile. Each of the four oon- 
ductors is of а left-hand strand of seven wires, and the weight per kilomotre of 
conductor is 99-7kg. From this data the diameter of a strand is calculated to be 
2-38mm. At a temperature of 75°F. the resistance of the stranded wire conductor 
was not to exceed 4 ohms per kilometre, and tests taken show that the actual 
resistance is well within the spacified limit. As the weight of the dislectris was 
not to exceed 300lb. per naut (72:684kg. per kilometre), the weight of one con- 
ductor, including its insulation, was approximately 112:384kg. per kilometre. 
After being thus insulated, the conductors were carefully measured, wound on 
bobbins, and placed in water tanks, which were guarded against the sun. After 
having been in the tank for at least a fortnight, the water was heated to 75°F., 
which temperature was kept up for at least 24 hours. The cable was then sub. 
jected for 15 minutes to an alternating current of 5,000 volts at 100 cycles per 
second. After these preliminaries the cable was tested for insulation and capacity 
with а 800-volt battery. The insulation resistance was specified to be not less 
than 500 megohms per mile, and the capacity for the same length 0:275mfd. 
The insulation resistance was carefully tested around the joints, whera it was not 
to fall below half of that of the remainder of the cable. Tho four conductors are 
grouped round a tarred hemp core 7:5 mm. in diameter, the same material being 
used for filling up the spaces between the conductors and for rounding the whole 
off. Then follows a layer of cotton tape, prepared with ozokerit, after that the 
usual brass protection against the teredo in the form of a brass tape, 1mm. thick 
by 38mm. broad, upon which is laid another layer of cotton tape prepared аз 
before. Upon this comes a covering of best tanned Russian hemp. Next is the 
metal'ic armour, consisting of 16 galvanised iron wires, each 7 Imm. thick. Before 
application these wires are heated, and, while still hot, are piunged into pure gas 
tar, from which the naphtha has been extracted. Finally, the cable is wound with 
two reverse layers of hemp. | 

As will be seen from the Map on the preceding page the cable was laid in three 
parts. The laying work was done by the Alert and Monarch," both vessels in the 
British Post and Telegraph Departments’ service. The length of cable laid by 
the Monarch was 30:658 miles, and by the Alert” 16:623 miles, total, 
47-276 miles. Copper resistance tests, conducted at St. Margaret’s Bay, gave the 
following figures for the resistance of each of the four conductors at a temperature 
of 461°Е. :—881:8, 331:8, 881-5, and 831-2 standard ohms respectively. The 
capacity of the four wires was found to be 12:617, 12 617, 12:575 and 12°617mfds. 
respectively. The total length of the London-Brussels telephone circuit is 
394-Зкт. Of these, 150°5km. are overhead lines in Belgium, 87:5km. are cable 
and 156:8km. are overhead lines in England. The overhead wires are of hard- 
drawn copper or phosphor bronze, weighing about 800. per mile, corresponding 
to a diameter of above 5°5mm. 


Conventions have been entered into between the British-French and British- 
Belgian authorities. The main conditions of both Conventions are identical, and 
the salient points are as under :— 


The number of wires shall be increased, bv mutual agreement between the Leo Administra, 
tions, according to requirements of the service, and the wires arranged so аз to avoid, as far аз 
possible, the effects of induction. Each Administration carries out, аб its own cost, the erection 
and maintenance of the telephone lines on its own territory. 

State communications by the telephone cable enjoy the priority accorded to State telegrams 
by Article V. ot the International Convention of St. Petersburg of July 10/22, 1875. (Sce pp. 445 
and 444 of this HANDBOOK.) The duration of State communications is not limited. 

After agreement, each Administration is at liberty to establish telsphonic relations with 
another country through the telephonic system of the other Administration расу to this 
Convention. Each party reserves the right to suspend totally or partially the telephone service, 
without being liable to any indemnity. The British Administration undertakes the maintenance 
of the submarine [telephone] cable the cost of such work being divided equally between the two 
Administrations. [This condition does not appear in the Convention with France.] 

ер 88 А“ 
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On October 1, 1903, the telephone service between London and Brussels was 
extended, and communication can now be obtained by subscribers to the, Post 
Office metropolitan telephone system between the Central, Western, Victoria, and 
Putney exchanges in London and Antwerp, Bruges, Charleroi, Ghent, Liége, 
Louvain, Malines, Mons, Namur, Ostend, Termonde and Verviers. 

Communication is also available between Birmingham, Brighton, Bristol, 
Cambridge, Cardiff, Derby, Ipswich, Leicester, Lowestoft,- Newport (Mon.), 
Norwich, Nottingham, Sheffield, Southampton and Yarmouth on the one hand, 
and Brussels and certain of the above-mentioned Belgian towns on the other. 
Particulars as to the extent of the service can be obtained from local postmasters. 

In all cases the charge is 8s. for three minutes’ conversation by day, or 88. 
for six minutes' conversation by night under certain conditions. 


THE POST OFFICE TELEPHONE SERVICE. 


— —— 


In addition to the Central Exchange of the Post Office London Telephone 
service (which was opened on March 1, 1902), nine additional exchanges have 
since been opened and three others are in an advanced state of construction as 
announced in Parliament this day (Feb. 11, 1904). On Feb. 4, 1904, there 
were 15,020 telephones working in connection with the above-mentioned nine 
exchanges of the Post Office London service. (Chiswick and Mayfair are the two 
exchanges which have to be added to the list of seven set out below, and opened 
since March 81, 1903. | 

The particulars of the business at March 31, 1903, of the exchanges now work- 
ing are shown in the following table :— 


Subscribers' Telephones 


Name of Exchange. Date of Opening. working at March 31. 
roin, e 8889 March 1, 19029 ¶ 2 F. . . EE ees 7,054 
Let ET Mey 20, 190 — —— nien bene Ie ^ Ae 
SCC cago) (( ry векове Мау 20,1902 ^ .............. 240 
N A кезик лез eet д» Aug Б 1908. ананы 651 
Wimbledon — Aug 0,1908 аав 165 
Wann ** Aug 123.1908 A hien bett 618 
%%% ˙ͤ?9 Nor ТЛЕ лыланы oh 165—9,122 


The Postmaster-General reported on March 31, 1903, as follows:—The 
Central Exchange 18 now the largest in the London area, and its growth seems 
likely to continue unchecked until the limit of over 14,000 lines is reached. 
The work of extending the switchboard to its full capacity is being rapidly carried 
on, and plans are in preparation for the construction of another exchange of the 
same size for the service of the same district. In the construction of all the 
exchanges on the Post Office system, the necessity for providing for a rapid and 
continued growth of business has been kept in view, and the works already 
carried out have provided not only for the service of the existing subscribers, but also, 
to'a considerable extent, for an increase of the number to 30,000 in the near future, : 
and to а smaller extent for a still further increase. 

The length of the underground pipes which had been laid on March 31st was 
about 971 miles, and cables containing more than 102,000 miles of wire have 
been provided. About 16,700 miles of wire have been used to replace existing 
telegraph lines in pipes used for telephone purposes. The lines of the present sub- 
scribers and the junction lines between exchanges have absorbed about 21,800 miles, 
and about 63,500 miles of wire remain available for the further development of 
the London service. On an average, each line directly connected with an exchange 
has involved the provision of 1:35 miles of double wire, if allowance be made for 
the junction lines between exchanges. The average expense of construction has 
been £9. 58. 8d. per mile of single wire. Thus, including the cost of exchange 
apparatus, each exchange line has cost on an average £38. 6s. 34. If allowance 
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be made for a balance of spare wires, amounting to 25 per cent. of the wires in 
use, such as is necessary for the efficient working of an exchange system, the 
average cost will be increased to £44. 118. 7d. 

The account of the receipts and expenditure of the London service from 
March 1, 1902, to March 3lst (set out below), shows a balance of £6,165 
available for meeting interest charge on capital and making provision for deprecia- 
tion of plant. The capital expenditure to March 31, 1903, was £1,112,500. 


Chiswick exchange of the Post Office London Telephone Service was opened 
on June 3rd. 3 | 

The Mayfair (Bride-st., Oxford-st.) exchange of the Post Office metropolitan 
telephone system was opened in October. 

The Postmaster-General announced in December that а new exchange of the 
Post Office metropolitan telephone system was to be opened at Crouch End o аз 
soon as the inner London districts now in hand have been dealt with.” 

A new telephone exchange in the Post Office metropolitan telephone system 
was opened at Croydon, on Jan. 26, 1904. 


Following is the financial position of the Post Office London Telephone Service 
from'its commencement on March 1, 1902, to March 31, 1903 :— 


Receipts. Expendiure. 
Subscribers’ rentals :— 

In March 1902: Maintenance of system £9,820 
o 4682 Salaries, wages, &c., of staff. 10,041 
. Ate tg 2,585 Rent, rates, fuel and lightt...... T 2,590 

—— £3,065 | Miscellaneous expenses (stationery, 
Е inancial year 19)2-3: ВЕКОМ ̃ů co! matter конте ‘ 827 
A 10,768 
. 45,518 
x 56,286 
ess proportion proper to 
Ju 1903-4... MN 51,954 
—— 24,552 
Messages Fees....« . 573 
. a e or aci 228 
Rentals of wires leased to 
National Telephone Co. 18 
Miscellaneous receipts ............ ; 187 | 
Value of services rendered to . Balance available towards meeting 

Govt. Depts. without payment 1,020 | depreciation, interest, «с, (see Notes) 6,155 

£29,443 £29,443 


* Including provision for pensions of established staff. ' | 


t Including estimated rental value of premises already belonging to the department. 


Хотеѕ. —1. The estimated amount required to provide for depreciation of plant, inclusive of 
re wires, is £27,495, and interest at 5 per cent. on the capital expenditure of £1,112,500 is 
375, making together £60,870. 

2. Tetwminable annuities have been created, payable from the vote for the Telegraph Service, to 
provide for the repayment, with interest at 3 per cent., of capital raised for telephone purposes 
under the Telegraph Act of 1893. The proportions proper to the London telephone service of the 
annuity payments already made are as fo lows: —Paymint on Avril 1, 19)1, £23,405. 23. 61.; 
payment on April 1, 1902, £57,772. 14s. | 
‚ 5. The annuities provide for the repayment of the capital їп 12 to 15 years, while the estimated 
life of the plant averages 35 years. Tne annuity required for iaterast апі sinking fund on a 
SE of £1,112,500, repayable in 30 years with interest at 3 рег cent., would be 

1784, 
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Following are particulars of the rates charged by the Post Office for telepnone installations :— 


LONDON. 


These Hates have been fully set out in previous issues of this HANDBOOK, and have since 
undergone no change. 


POST OFFICE PROVINCIAL TELEPHONE SERVICE—SUBSCRIPTION RATES. 


The annual rates of subscription for Post Office exchange circuits in the Provinces (under а 
ease for three years) are as follows :— 


Inclusive Rates covering an unlimited number of calls. 


For offices within a radius of 4 mile from the exchange a ET 10. 0 
, every additional + mile or fraction thereof ә T т 150 
' Tol Rates. 
For offices within the prescribed radius from the exchange a subscription of £3 0 0 
„ each call originated over the circuit up to 1,500... bs deg ... ld. per call. 
From 1,501 to 5,000 geg T з ge FA 400 - "T ж Ж 
„ 5,001 upwards ... Ki ка ко cue m 


The minimum yearly amount payable by each subscriber for message fees is 505. 

The annual subscription is increased by £1 5s. for every additional { mile of wire or fraction 
thereof. Under the toll system, the toll is only charged for calls originated by the subscriber. 

The charge for the use of а call office for local messages is 14. Апу person, on payment of 


this amount, can hald a conversation from any Post Office call office in an exchange area with any 
Post Office subscriber in that area. 


POST OFFICE TELEPHONE REGULATIONS.—TRUNK LINE SERVICE. 


The following regulations are issued by the Postmaster- General with regard to 
the facilities for the use of the trunk wire system by subscribers to the Post Office 
Telephone System :— 


For an ordinary trunk wire message the trunk fee only will be charged. The local toll fee 
of 14. will not be charged on such messages sent by subscribers to Post Office Exchanges. The 
rates for trunk messages generally are as follows :— 


For 25 miles or under Lei ey nis ... Threepence. For a so erate en of 2 
50 es v " Sixpence. three minutes dura- 
H 33 ?3 ‹ eae e 
„ 75 s й "a d^ “© .. Ninepence. tion between 6 a.m. 


and 8 p m., or six 
„100 „ Б ep ges ее .. One ЗЫ Ши. |  minutes' between 
, every additional 40 miles or fraction thereof - Sixpence. 8 p.m. and 6 a.m. 

Post Office subscribers have the right to communicate over the trunk wires with subscribers 
of the National Telephone Co. and other licensees of the Postmaster-General in all other areas, and 
although the Company can claim a “ terminal fee" for each trunk wire message sent to one of 
their subscribers, no charge is made to Post Office subscribers in respect of these ‘‘ terminal fees.” 

Subscribers to Post Office exchanges have the right to send trunk wire messages to subscribers 
on the new London Post Office exchanges or to subscribers of the National Telephone Co. in 
London on payment of the ordinary trunk message fees only without terminal fees. 


FEMALE TELEPHONE OPERATORS (LONDON). 


In connection with the Government Post Office Metropolitan system the 
following particulars of the requirements and remuneration of female operators 
are official :— " 
аа must reside in London or have friends there with whom they сап 
reside. 

Applications have to be sent to * The General Manager, London Telephone 
Service, G.P.O. (South), Carter Lane, Е.С.” 

Limits of age, 17 to 19. Minimum height, 5 feet. 


UNESTABLISHED SERVICE. ESTABLISHED SERVICE. 
Wages— Ist year ............ lls. a week. бта year. . . . . 178. a week. 
1 148. „ M nescis ке: ABER. РА 
F 208. 


А limited number of operators are employed on superior duties, and these 
rise to 26s. a week. 

Candidates have to satisfy the Department's Medical Officer as to their 
physical fitness, and the Civil Service Commissioners-as to their educational 
ability in the following subjects:—1. Reading and Copying Manuscript. 2. 
Writing. 3. Spelling. 4, Arithmetic (first four rules simple and of money). 
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POST OFFICE PRIVATE WIRES AND TELEPHONE EXCHANGE WIRES. 


————————— 


Момвев оғ Contracts, MILES or WIRE, AND INSTRUMENTS, AND THE RENTALS IN 
EACH OF THE LAST 10 Years, 


Net increase or decrease in year. Totals at end of each year. 


Financial = 55 i 
ear. on- iles о nstru- Con- Milesof | Instru- 
tracte. | wire. | mente, | Rentals. e wire. ments. Rentals.“ 
1893 94 — 104 ＋ 275 + 46 £1,956 13.705 23.103 10,234 £138,769 
1894-95 — 4 |+ 106 + 107 | 1,319 3.709 23,209 10 341 140.088 
1895-96 + 122 |- 1,628 + 44 15.776 3,831 21.581 | 10,385 7134 312 
1896-97 — 10+ 799+ 16 1.067 3.821 22,380 | 10.401 | 135,379 
. 1897-98 + 92 44734 ＋ 424 $5.270 3.913 27.114 | 10825 | $130.109 
1898-99 + 125 +3.084 + 571 12.493 4.038 30,198 | 11.396 | 142,602 
1899-1900 + 114 +1898 + 624 5,648 4.152 32,096 | 12.020 148,250 
1900-1 + 389 |+2,260 | + 1,017 7,444 4.541 34,356 | 13,037 . 155.694 
1901-2 +1,610 |2- 6,851 | + 2,395 26,449 6,151 41.207 | 15,432 182,143 
1902 3 +1,232 |+2 746 |+2,213 12,286 7,383 43,953 | 17,645 194,429 


—— 


* Including rentals for certain lines leased to cable companies. 

T Decrease is due to the abolition of rentals for telephone trunk lines, and the substitution of 
а system of payment per conversation. 

+ Decrease is due to certain lines leased by cable companies having been given up, and to the 
receipts for telephone trunk lines being no longer brought to account as rental, 

8 The rates for private wires and telephone exchange wires were reduced in 1897, and existing 
rentals were reduced accordingly. 

|| The rates for exchange wires were reduced in 1900, aud subacribers were given the option of 
renting their circuits at inclusive or at toll rates. 


TELEPHONE TRUNK LINES OF THE UNITED KINGDOM. 


NUMBER oF Circuits, MiLES oF WIRE, AND CALLS, TOGETHER WITH THE CAPITAL 
EXPENDITURE AND THE REVENUE IN EACH YEAR SINCE THE TRUNK LINES OF THE 
NATIONAL TELEPHONE (Со. WERE ACQUIRED BY THE STATE. 


Financial | Cir- | In- Miles In- Capital Reve- | In- 
year. |cuits'|crease|of wire. crease. реште, Increase.| Calls, |Increase.| nue, crease. 
£ £ £ £ 

1897.98 877 76 |55,721| 7,866 1,185.518 | 137,611 | 5,888,947 643,416|134,066 30,710 
1898 99 | 953) 76 [63.109 | 7,388 | 1,327,297 | 141,779 | 7,066,609|1,178.362|168.614 34 548 
1899 00 |1,029 76 (69.713 6 604 1,500,610 | 173,313 | 8,091,631 1 025 022/193 071 24 457 
1900-01 1,116) 87 |76.831| 7,118) 1,652,780 | 152,170 | 8,980 733| 889,102/214.545/21 474 
1901-02 |1,165| 49 83 302 | 6,471 1,866,431 | 213 651 |10,080,716/1,099,98 3240 656 26.111 
1902-03 1.309 144 93,473 10,171 | 2,091,417 | 224 986 [11,574 229/1,493,513274,835 34 179 


On March 31, 1903, the number of Post Office trunk wire centres was 355, an increase of 27 in 
the year. The total number of trunk lines in use was 1,309, compared with 1,165 in the 
revious year, new lines added being 144. The total length of trunk lines in use was about 
740 miles, containing sbout 93,000 miles of wire. The capital expenditure on the purcha-e aud 
development of the trunk line system up to March 31, was, as shown above, £2,091,417, including 
an expenditure during the year of £224,986. The total number of trunk line conversations du 108 
the year was 11,574,229, compared with 10,080,716, increase 1,493,513, or 14 8 per cent. The 
gross revenue from the trunk line service, including payments under guarantees, was £274,835 
compared with £240,656, and the average payment for each conversation was 5˙7d., almost the 
same average as for the past four years. ; 
In February, 1903, the charge for a trunk call of 6 minutes duration between 8 p.m. and 
6 a.m. was made the same as that for a call of 3 minutes duration during the day. 
The telephone trunk system was also extended during the year to Mach 31, 1905, under 
arantees given by the National Telephone Co., to Barnstaple, Bridport, Hitchin, Ilfracombe, 
affron Walden and Weymouth. 
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The total number of subscribers to the Post Office telephone exchanges in the provinces had 
increased at March 31, 1905, to 4,455 compared with about 5,700 at March 51, 1902. At theend 
of 1899, the number was about 1,250. In the South Wales district, where the number was 
about 570, this had increased to 2,255. | 903 
About 700 lines giving direct access to the P.O. trunk line system were in use at March 51, 1905. 


The Secretary of the Post Office announced in February that, to encourage an extended use of 
the trunk telephone lines during night hours, between 8 p.m. and 6 a.m., the Postmaster-General 
had decided to allow a double period of conversation (six minutes in all) at the fee charged for & 
single three-minutes' conversation during the day. This arrangement came into operation on 
March 1, 1903. А 

The Postmaster-General announced in June that the trunk telephone traffic of this country had 
increased so rapidly of late that considerable extensions and additional facilities were under 
consideration. 

It was announced in October that the Postal Telegraph Department proposed to erect a fifth 
telephone trunk line between Bristol and London to meet the increased demand between these two 

oints. А 
i An illustrated description of the new trunk telephone exchauge of the British Post Office 
Telephone Department was described and illustrated in The Electrician for February 5 and 12, 1904. 


ees 


AGREEMENT BETWEEN Н.М. POSTMASTER-GENERAL AND THE 
NATIONAL TELEPHONE COMPANY (LTD.). 


— — 


The full text of the agreement (dated November 18, 1901) entered into 
between His Majesty's Postmaster-General (on behalf of the Government) and 
the National Telephone Company (Ltd.), regulating the operations of the contract- 
ing parties in connection with the telephonic service of the London district, was 
set out in the 1903 edition of this Плвестову ann Нахрвоок (pp. 504-510), together 
with the important Schedules referred to therein. . 


а 


BOOKS FOR TELEPHONE ENGINEERS. 
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PRACTICAL INFORMATION FOR TELEPHONISTS. By T. D. Lockwood. 


TELEPHONE LINES AND METHODS OF CONSTRUCTING THEM 
OVERHEAD AND UNDERGROUND. By W. С. Owen. 58. 


TELEPHONE LINES AND THEIR PROPERTIES. By W. J. Hopkins. 


New Ed. 


MANUAL OF THE TELEPHONE. Ву Sir W. Н. Preece and A. J. Stubbs: 


Over 500 pages and 334 illustrations. 15s, 


THE TELEPHONE SYSTEMS OF THE CONTINENT OF EUROPE. By 


A. R. Bennett, M. I. M. E. 169 illustrations. 15s. 


AMERICAN TELEPHONE PRACTICE. Ву Kempster B Miller. Third 


Edition. Revised and Enlarged. 133., post free 133, 6d. 


COMMERCIAL TELEPHONY. Ву Dane Sinclair and F. C. Raphael. Fully 


illustrated. (In preparation,) 


"THE ELECTRICIAN" PRINTING & PUBLISHING CO. Ltd., 
1, 2 & 3, SALISBURY COURT, LONDON. 
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MUNICIPAL TELEPHONY. 


The following list of Municipal Telephone Licences have been granted by the 
Post Office up to January 31, 1904. We give also some information as to borrow 
ing powers, capital expenditure, &c. 


Cap. Expendi-| Borrowing 


; А Date of expira- | First Exchange | ү t Dec. | Powers at 
Licensee. Date of licence. tion of licence. | Opened. 31, 1903. Dec. 31, 03. 
Guernsey, States of . Dec. 31, 1897 | Dec. 31, 1911 July 28, 1898 | £25,884. 3. 


Glasgow Corporation... Mar.1&6, 1900 | Dec. 31, 1913 April 2, 1901 | £300,000 | £270,939t 
Tunbridge Wells Corp. April 30, 1900 (see Note.) = = = 
Grantham Corporation Sept. 18, 1900 | Dec. 31, 1911 No further steps|taken since grajnt of licence 
Huddersfield Corp. . . Feb. 22, 1901 | Feb. 28, 1926 No further steps taken sincegra nt of licence 
Belfast Corporation . . Feb. 28, 1901 | Dec. 31, 1911 No further steps taken sincegra|nt of licence 
Brighton Corporation | April 30, 1901 | April 30, 1926 | Oct. 5, 1905 | £17,000; | £42,000 
Portamouth Corp.. . . . Sept. 21, 1901 | June 51, 1926 Маг. 1, 1905 | £25,500 #26,567 
Chard Corporation . . Dec. 15, 1901 June 24, 1922 No further steps taken since рта ut of licence 
Hull Corporation .... | Aug. 8, 1902 Dec. 31, 1911 | — £43,202 > 
Swansea Corporation... Sept. 27, 1902 | Пес. 31, 1920 Aug. 5, 1905 #12,974 £20,300 
West Hartlepool Corp. Sept. 30, 1902 | Sept. 30, 1927 No further steps|taken since graſut of licence 
Oldham Corporation... Dec. 31, 1902 | Dec. 31, 1920 ы o further steps taken sincegra|nt of licence 
Scarborough Согр....... Dec. 51, 1902 | Dec. 31, 1911 No further steps |taken sincegra|at of licence 


Моте.—ТЬе system of the Tunbridge Welle Corporation was transferred by consent to the 
National Telephone Co. in November, 1902. 
* According to number of lines (new) to be constructed annually. + May 51, 1905. 
$ System in course of construction. 


Belfast.—The Law and Improvement committees of the Belfast Corporation 
were instructed to report by March 31st as to the establishment of a municipal 
telephone service at Belfast. | 


Bournemouth.—It was announced in January, 1904, that the Telephone com- 
mittee were in communication with Mr. Е. Е. Bennett regarding the erection of a 
municipal telephone exchange, and in February, 1904, the Corporation approved а 
scheme prepared by the International Electric Со. for the erection and equipment 
of a telephone exchange in the Bouraemouth area. It was stated that the local 
authorities in the area supported the Company's application to the Postmaster- 
General for a telephone iicense. 


Brighton.—The municipal telephone system was inaugurated on October 5th, 
and formally opened on November 13th. | 

The Corporation in January, 1904, approved a recommendation of the Теје 
phone committee that ** The salaries of the clerks and general office expenses of 
the telephone department should be charged to capital account until the date when 
telephone rents became payable." 


Glasgow.—Announcement made in January, 1905, that the Corporation 
Telephone committee have made arrangements to collect and deliver foreign 
telegrams over the municipal telephone lines, the Postmaster-General stipulating 
as follows :— 

'(1) That the Corporation pay a royalty of 1s. per annum in the case of each of the two cable 
companies (the Anglo-American and Commercial) over whose lines the telegrams would pass, and 
(2) that the cable companies concerned pay the Post Office at the inland rate for all telegrams 
dealt with in the way proposed. 

On January 8th Glasgow Corporation discussed a recommendation of the Tele- 
phone committee to borrow £80,000 for extending the municipal service. This 
amount was authorised by the Secretary for Scotland in March, and brought up 
the total capital borrowing for telephone purposes to £300,000. The following 
note was appended to the Secretary for Scotland's consent :— 

This consent is given in reliance on the offer of the Corporation to make such arrange- 
ments, by setting up a reserve fund or otherwise, as will prevent the reasonable possibility of the 
ratepayers being called upon at a future date to pay off a debt contracted in providing—at a price 
which, if this course is not taken, would be under cost price—a service which is used by a com- 
paratively limited proportion of the community.” 

The accounts of the Glasgow Corporation telephone department were рге = 
sented in September by Мг. J. Alexander, chairman of the Telephone eommittee. 
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The discussion on the accounts (which were approved) was fully reported in The 
Electrician, September 11th, p. 868. 

А report was published in September of the Glasgow Corporation auditora, 
Messrs. Jackson, Gourlay and Taylor, on the accounts of the Glasgow telephone 
department for the year to May 31, 1908. Ја this report attention was called to 
the fact that no depreciation had been provided for, nor had any portion of the 
sum standing to the debit of preliminary and general expenses in capital account 
been written off out of revenue. The report recommended that canvassing expenses 
in connection with the undertaking should now form а charge against revenue. 

It was announced in November that Mr. А. В. Bennett, who has acted as 
general manager and engineer to the Glasgow Corporation telephone department 
since its establishment, wished to resign his appointment. On the recommendation 
of the Telephone committee Mr. Bennett continues to act until March, 1904. 

Guernsey.—The balance-sheet, revenue statement and statistics of the 
Guernsey States Telephone Department for the year ended December 31, 1902, 
issued in August, 1908, showed capital expenditure £18,849. 7s. 4d., in addition 
to £2,241. 18s. 11d. expended on purchase of land and erection of buildings. The 
number of lines working, exclusive of junction lines, was 1,078 (plus spares), 
equal to one telephone to every 87:5 persons on the island. The total revenue 
was £3,483. 63. 5d., an average of £3. 43. 114. per line. Working expenses were 
£812. 19s. 3d., office expenses £249. 18s. 7d., general expenses (including manage- 
ment, rent, rates and taxes, interest, Post Office royalties, &o.) £1,298. 1s. 7d. 
£965. 4s. 4d. was set aside for depreciation and sinking fund, leaving net profit 
£157. 2s. 7d. The total number of subscribers’ and public telephone calls during 
the year was 533,089, increase 158,697 over 1902. 

Halifax.—The Corporation were, in September, advised by their Finance com- 
mittee to favourably consider ап offer by the Mutual Telephone Co. to establish а 
telephone service in Halifax. 

Hull.—Hull Corporation rejected a motion to refrain from competition with 
the National Telephone Co. if that company would grant a rate of £7 per annum, 
to cover 1,500 calls. 

Ап inquiry was held in August into an application of Hull Corporation to 
borrow £47,350 for а municipal telephone service. The loan was granted, repay- 
able in 25 years. (The evidence tendered at the Inquiry is published in Blue 
Book form by The Electrician " Co., London, price 38.) 

Leicester.—It was announced in January that the Corporation had abandoned 
the proposal to apply for а municipal telephone licence, an arrangement having 
been made with the National Telephone Co. for placing their wires underground. 

Newport (Mon.).—The Postmaster-General, in April, notified the Corporation 
that as Post Office telephone exchanges were established at Newport, offering 
facilities for local as well as trunk lines communication, he was not prepared to 
grant any new telephone licence within that area. 

Portsmouth —An inquiry was held at Portsmouth on September 28га into 
ап application of the Council to borrow £12,000 for their municipal telephone 
Service. (А verbatim note of the Proceedings at the Inquiry is published by ** The 
Electrician " Co., London, price 1s. 6d.) On February 9, 1904, the Telephone 
committee announced that the Local Government Board had declined to sanction 
the borrowing of the whole of the sum (£12,000) asked for by the Corporation for 
the extensions to the municipal telephone service. 

EEN November 6th Swansea Corporation telephone exchange was 
opened. 

Tunbridge Wells.—The Postmaster-General, in his annual report to March 31, 
1908, referred to the transfer of the Tunbridge Wells municipal telephone system 
to the National Telephone Co., commenting as under :— 

“ In giving my consent to this arrangement I made such conditions as will secure to sub- 
scribers in the Tunbridge Wells area the advantages arising under the Telegraph Act, 1899, from 
municipal competition, and I secured the right to terminate in 1911 the National Telephone Co.'s 


роне Ke the Tunbridge Wells local area should their general;powers not be prolonged after 
at date.” 


Wakefleld.—In February, Wakefield Corporation had abandoned their 
municipal telephone scheme. TM ; 
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GENERAL TELEPHONE NOTES. " 


— —— 


At the meeting of the National Telephone Co. on February 19th, it was 
announced that the total amount paid to the Post Office as royalties for the half-year 
to December 81st, 1902, was £78,641, making a total for the year of E154, 407. 
During 1902 the number of messages conveyed over the company's lines was 
796,588,000. It was announced that the company employs 11,000 persons. 

À full illustrated description of the reconstructed Glasgow system of the 
National Telephone Co. appeared in Гле Electrician for April 17th. 

Judgment was delivered on June 27th in the action brought by the National 
Telephone Co. against Hull Corporation as to the facilities which, the company 
claimed, Hull Corporation was compelled under the Telegraph Act, 1892, sec. 5, to 
grant with regard to the laying of the company’s lines underground. The action 
was an appeal against the course pursued by Hull Corporation, and Mr. Justice 
Buckley held that the company failed in the action, which was dismissed. 

At the meeting of the National Telephone Co. on July 28rd, the chairman 
announced that the number of telephone messages (including call and reply) for 
the half-year to June 80:h was 922,875,000, compared with 787,311,000 for the 
corresponding period of 1902. | 

In the Lands Valuation Appeal Court, Edinburgh, in September, the National 
Telephone Co. appealed against the assessment of their wires and wayleaves at 
£9,860 and £888. 103. respectively. Two sittings were devoted to the hearing, 
which resulted in the reduction of these items to the sum of £6,000. 

Àn interesting experiment was carried out in London, in October, when 
Mr. Balfour's speech at Sheffield was distinctly recorded by electrophone apparatus. 
The Electrician for October 9th contained a full illustrated description. 

Correspondence between Mr. W. Е. L. Gaine, general manager of the National 
Telephone Co., and the Mayor of Brighton with regard to the steps taken by the 
Corporation Telephone committee in its competition with the National Telephone 
Co. was set out in Гле Electrician for November 20th and December 18th, p. 349. 

On November 6th the British L. M. Ericsson Manufacturing Со. (Ltd.), was 
registered with a capital of £200,000 in £1 shares to acquire and carry on the 
manufacturing business in Great Britain and Ireland of the National Telephone 
Co. (Ltd.), and Messrs. Г. M. Ericsson & Co. (Ltd.). Several directors of the 
National Telephone Co. are on the board of the newly-registered company. 

„The Efficiency of Telephone Cables with Uniformly Distributed Self-induction,’’ 
by T. Dolezalek and А. Ebling, appeared in The Electrician for December 4th, p. 259. 

The National Telephone Co, in November arranged to connect up the London 
cabmen's shelters with hotels, clubs, Zo, whenever fifty subscribers in one district 
expressed a desire for this to be done. 

London County Council in January, 1904, notified all lessees and managers 
of licensed premises in the administrative County of London in which performances 
are regularly given, that these buildings must forthwith be placed iu direct 
‘telephonic communication with the nearest fire brigade station. 

А new tramways telephone system, designed by Mr. P. 5. Sheardown and 
Mr. J. H. Millen, was described and illustrated in The Electrician for January 
29th, 1904. 

An important action re the assessment of telephone wires was heard at 
the Sheriff's Court, Dumbarton (under Scotch law) in January, 1904. In this 
action the National Telephone Co. joined with Glasgow Corporation in appealing 
against an assessment depending upon the interpretation of sec. 847 of the Burgh 
Police (Scotland) Act, 1892. The Assessment committee’s claim was that the 
proper interpretation of this section extended “ the annual value of underground 
gas and water pipes or underground works of gas, water or other corporation at 
one-fourth the annual value thereof " to underground telephone wires. 
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THE NATIONAL TELEPHONE COMPANY'S PRIVATE AND 
EXCHANGE WIRES. 
LIST OF CENTRES, SUB-CENTRES, SUB-EXCHANGES, AND NUMBER OF STATIONS. 


These figures have appeared for some years in this DiRECTORY AND HANDBOOK, and the 
following shows the development of the National Telephone Company's business at Dec. 31, 1905 :— 


Number of Exchanges ... 825 "TE тя ... 1,072 
" Call Office Stations ii € a à .. $57 
e Exchange Stations ... ie. Cub Ge jo .. 241,471 
S Private Stations... nae e Ei ... o 90,118 
Total Stations Së ds 995 $2 T sie T ... 281160 
Below will be found particulars of the number of exchanges of the National Telephone Co., 
which, as shown above, have increased from 1,055 at Dec. 31, 1902, to 1,072 in 1903 :— 


E 4 8 Gg 
Telephone Districta. 8 E Telephone Districts. 5 a Telephone Districts. = 7 
29 28 28 
o Z 

LONDON ................. ......... 56| NORTH WESTERN РЕО- SOUTHERN PROVINOE : 
VINCE : | Bournemouth ............... 10 

. 5 Brighton. 
B e и 8 
PROVINCE ОР SCOTLAND: ай 15| Canterbury .................. 7 
Aberdeen 12 Birkenhead . . 8 Dorer «een —. 7 
Ban с. и 10 Blackburn 10 Eastbourne —([V -..... eee 1 
Dumbarton. . VVV g| Guildford ...... ..... . .. 13 
Dumfries . 11| Blackpool . . 5 Hastings. VR tons 2 
Dundee ........................... 12| Burnley ............. e . e| Ipswich . . . .. . . . .... . . 12 
Edinburgh . өө rf ноу а 19 
Galashielsss 18 Douglas CCC 6 Maidatone ЛАА АДА АЈА 9 
Glasgow e .. .. . . . 25 Lancaster A Norwich ................ — 19 
Greeneocckkk жы: 10, Liverpool нннне. 17) Oxford . ...... ...... . 4 
Hamilton — | 12 Manchester 22 Portsmoutbb. .. - 9 
Inverness аг "li Oldham .......ccccsccecccccsees a Кашзраќе............. какын» 6 
Kilmarnock ..................... 12 Preston . 8 Reading E I ht 
Kirkcaldy y . .. 11 Rochdale .. q F 10 
„„ 2 Southport . cd ai St. НеһНет.....................| 10 
Paisley. . 5 Stockport recessisse 6 Southampton ............... 10 
ds Tm FCC à Warrington "n RS 5 Tunbridge Wells. 24 
tirling ....... NO AS T i Bp 
ring a Wigangngngng 5 Total 210 
Total 1 чл! WESTERN PROVINCE: => 
186 Total 145] Bristol .. .. . . . . . 25 
Cardiff .............. m ri 
NORTHERN PROVINCE : Exeter „ 11 
Bradford .............. 8 15 MIDLAND PROVINCE: Gloucester ......... . | 22 
Dewsbury а.а 11) Birmingham .................. 15 Newport ............. —uj (b 15 
Dmg. ð нема eser: 26) Plymouth... . . 22 
Gfins))ß l| Chesterfield 6 Swansea ........ па «o 16 
Halffes 5| Coventry. et eee 8! Torquay eese B 
Huddersfield ................ as LL DICE EE 5 == 
ИШ элн ишер ыы 12: Hanley ао ....| 15 Total |146 
EE 19! Kidderminster ............... 7 IBELAND: — 
Middlesbrough .................. 11, Leicester . 12 Belfast ......... Аа 17 
Newcastle-on-Tyne ............ 20, Lincolnn .... .... 6 Cork. e өө 5 
Scarborough .............. Re 1! Northampton .................. 7| Dublin . 20 
Sunderland . 12 Nottingham .. 9 Limerick k сон» 5 
West Hartlepool ............... 4! Sheffield .................. Р 15 Londonderry ..... ПИК КЕ 
КОМЕ qr 1| Wolverhampton 15 Waterford ............... ‚.. D 
Total [152 Total 142 Total | 55 


Grand Total, 1,072. 
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NATIONAL TELEPHONE С0.8 SYSTEM. 


The progress of the National Company’s operations at Decəmber 3186 in each year 
(where not otherwise stated) is shown as under :— | 


Y No.ofex-| No. of No. of Y No. of ex. No.of No. of 

SZ changes. | call offices. | stations. Ke changes. call offices. stations. 

1888 (Nov. 50) 126 | 246 | 9958 1990 ^ 698 | 1,279 94407 
1889 (Nov. 27) 251 415 25,115 1897 ивы, 782 1,584 106, 188 
1880 —“u˙ 315 692 51,862 A898... EES 855 1,665 120, 144 
189111 381 917 42,590 1899.5 cnet 950 2,214 169,927 
1892 (April 30) 489 1,199 54,657 1900... 5:9 си 988 2,552 200, 208 
1895............... 540 1,285 64,041 19011 1,019 2,510 219,849 
18944. 582 1,347 15,538 1902... % | 1,055 2,670 | 246,095 
189990 629 1,554 82,089 1905.............. | 1,072 5,571 277.589 


The number of exchanges has increased from January 1, 1905, to December 31, 1905, by 17, 
the num ber of call offices by 901, and the number of stations by 31,494, the largest increase noted 
for some years. It may be pointed out that renters of the Company's system are enabled to use 
the Trunk lines of the Post Office ſor communication to the Company's subscribers in areas other 
than those in which their Offices are situated; and that, by arrangement with the Department, 
and where the necessary connections have been made, the Company's subscribers are enabled 
to get into communication with the local Post Office—(1) to transmit their telegrams by telephone ; 
(2) to have their telephone RE" taken down by the Post Office and delivered as express letters, 
or as ordinary letters, and to call for the services of the Express Messengers of the Department. 
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WIREMAN'S РОСКЕТ BOOK. 


А Manual fcr the Wiring Contractor, tho Mains Superintendent, and tho Wireman. 


Edited by F. CHARLES RAPHAEL. 


Price 58. net, post free 58. За. 


EDITOR'S NOTE.—When the preparation of this Pocket Book was commenced, the original 
intention of its Editor was to collect in a handy and useful form such Tables, Instructions and Memoranda as 
would be useful to the Electric Light Wireman in his work. This has been carried out In section A of the 
Pocket Book in its present form. During the past few years, however, many enquiries have been received for a 
ES book òf reference with regard to the laying of underground mains, and with matters connected with 

sulated conductors generally. It was decided, therefore, to extend greatly the area covered by the book, and 
to treat the whole subject of erecting and laying electrical conducting systems in such а manuer that the tables, 
dia and letterpress might be useful to engineers in charge of such work, as well as to the wireman, jointer, 
and foreman. In fact, the section on Underground work has been compiled largely with a view to m- eting the 
requirements of Mains Superintendents, Central Station Engineers, and those occupied in designing networks. 

In addition to the tables, instructions, and other detailed information as to cables, ducts, junction boxes, 
&c., contained in the section on Unde und Mains, it has been deemed advisable to add a chapter briefly 
describi.g the various systems employe for public distributing networks. In this, the essential practical 
information is alone given ; two- and three-phase systems are dealt with, as well as continuous current and 
single phase, and the method of calculating the size of the conductors and the fall of pressure from the number : 
of ampe or horse-power of motors is made clear without the elaboration of clock-face diagrams ог algebraical 
exerc 

Diagrams for the connections of telephones are given in Section D, including those for subsoribers 
instruments on the new Post Office exchange system in London ; and it is believed that neither these diagrams 
nor those for tell connections have hitherto been published together in convenient pockej-book form. The 
vsri»us conversion factors in the Miscellaneous Section and the arrangement of the wages table are those 
which the Editor bas himself found the most useful in practice. 


Very fully Illustrated. Price 58. nett; post free 58. 3d. 
Wireless Telegraphy. 
NEW and ENLARGED EDITION. SECOND ISSUE 


SIGNALLING ACROSS SPACE WITHOUT WIRES. 


Ву Sir OLIVER J. LODGE, D Sc., F.R.S. 


The New Edition forms a complete Illustrated Treatise on Hertzian Wave Work. The Full Notes of the 
interesting Lecture delivered by the Author before the Roga Institution in June, 1894, form the firat chapter of 
the book, Tho second chapter is devoted to the Application of Hertz Waves and Coherer Signalling to 
Telegraphy, while Chapter 3 gives Details of other Telegraphic Developments. In Chapter 4 a history of the 
Coherer Principle is given, including Professor Hughes' Early Observations before Hertz or Branly, and the 
work of M Branly. Chapters are also devoted to “Communications with respect to Coherer Phenomena on a 


y. 
заг Richi " the '' Photo- Electric Researches of Drs. Elster and Geitel and the Photo- Electrio Researches of 


“THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, LIMITED. 
1, 2 & à, SALISBURY COURT, FLEET STREET, LONDON. 
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LONG-DISTANCE TELEPHONY. 


Oe 


The Rome-Milan-Turin telephone service was inaugarated on February 15th. 

In The Electrician for March 6th appeared a translation from the Elektro- 
technische Zeitschrift of a Paper entitled ** Experiments in Long-Distance Telephony 
on the Pupin System.” 

Vienna and Hamburg were telephonically connected for the firat time on 
April 25th. 

The London-Brussels telephone was opened on June 8th, the charge per 
conversation being the same as between London and Paris—8s. per three 
minutes’ conversation. (See also p. 524.) 

The formal inauguration of the Paris-Rome telephone service was made 
on June 7th. | i 

In August Berlin was placed in telephonic communication with Sweden, 
Norway and Denmark. 

Sir George Murray, at that time secretary to the Post Office, wrote to the 
Association of Chambers of Commerce with regard to the establishment of tele- 
phonic communication between provincial towns in England and France and also 
between the provincial towns of each country and the capital of the other. Sir 
George stated that arrangements were at that time almost completed for perfecting 
such a service. | 

In December it was announced by the Postmaster-General that telephonic 
communication between Liverpool and the Continent had been arranged for, the 
service only awaiting the legislative sanction of France. When this was obtained 
communication would be possible between Liverpool and Manchester and Calais, 
Chartres, Dieppe, Orleans, Paris and Rouen. Telephone communication between 
Liverpool and other Continental towns will not, however, be available, as ‘it has 
been found by experiment that communication is limited by electrical conditions 
to the towns above mentioned." 


WIRELESS TELEPHONY. 


— MÀ li ———— 


We have previously referred to Herr E. Ruhmer's system of wireless telephony 
by means of an arc lamp and selenium cell. This was described in The Electrician, 
Vol. L., p. 95. The apparatus has since been modified by the addition of some 
auxiliary instruments, rendering it possible to use the apparatus and installation 
for communication either by telephone or telegraph. ‘The telegraphic signals are 
received on the telephone, and, since it i8 possible to adjust the pitch and the tone to 
any desired height, а clear telegraphic intercourse ia said to be still possible under 
conditions of weather which render telephonic communication unsatisfactory. А 
bell arrangement is used for ringing up. 


8vo. Very fully Illustrated. Price 2s. net. 


POST OFFICE TELEPHONE SERVICE, 


An Illustrated description of the Exchanges of the Poat Office Metropolitan Telephone Service 
recently opened, giving much interesting information concerning their Exchanges, of service to all 
engaged in Telephone Work. | 


"THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, Liniited, 
Salisbury Court, Fleet Street, London. 
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EXPORTS OF TELEGRAPH AND ELECTRICAL APPARATUS 
AND MATERIAL FOR 1903. 


We give below particulars of exports of British-manufactured telegraph and 
“ miscellaneous ” electrical apparatus and material from the United Kingdom to the 
British Colonies and foreign countries from December 31, 1902, to December 30, 


1903, inclusive :— 


Telegraph 
DESTINATION. — 
Material 
BRITISH COLONIES, Depen - £ 
dencies, & Protectorates : | 
denn 60 
Africa (British), with Islands: 
ror MENS UE ED 70 
Cape Town .................. 15,177 
Durban ( C 48,567 
East London ............... 1,551 
Forcadas ................. Ex 928 
Lar ache ои ` 
Mauritius 696 
Port Elizabeth............... 14,712 
St. Helena .................. 24 
Зекопаћ!................ ...... 554 
Sierra Leone........ ......... МУ 
Zanzibar 22 
Australasia : 
New South Wales ......... 7,610 
New Zealand ............... 14,121 
Queensland .................. 1,569 
South Australia ............ 10,716 
Tasmania .. ............ . ... ae 
Victoria _.................... 10,279 
Western Australia ......... -635 
Bernds vs 
British Guiana ................. CR 
Burma EE " 
Canada ssen. 5,495 
Ceylon елена 5,120 
Channel Islands ............... 
Fiji Islands ..................... 
Ghee! ca eo nn 9,319 
Hong Kong 901 
Indis АОИ ИК 139,064 
Mal оная 9 528 
Perim Island .................. 55,893 
Seychelles га 
Straits Settlements 
Penang с, — „ 581 
Singapore 115,561 
West Indies 
Sei ree 
St. Thomas ;................. 1,812 
Trinidad ..................... 55 
441,868 
EUROPE 
Austria ...... ТА T. 
Belgium . 65 
Denmark ........... ......... 1,107 
„„ des 
Germany ..................... 10,128 
Greece ........................ 167 
Carried forward ..... ... 11,467 
Telegraph Apparatus and Material...... 


Miscellaneous Elec. App. and Material 


In addition to the above there were e 
Delagoa Bay 205 tons of telegra 


14.142 


GRAND TOTAL : 
оо agst. £2,171,918 in 1902 апа £2,313,652 in 1901 


3 


Telegraph 
DESTINATION. ге 
Material. 
EUROPE—(Continued) : £ 

Brought forward  ...... 11,467 
Holland 438 
I/ АКА 880 
Могъжау.....................ъ , 26 
Portugal. 458 
Russia aerem 6,558 
БРАНУ сноса 5,989 
Sweden k 1,649 
Turkey dd гы 

27,445 
ASIA: 
CHING sents ege 775 
Cochin China ............... T 
Corea ........................ Soe 
Hawaiian Islands 8,146 
Japan ........................ 7,878 
TA WEEN wee 
Philippines 985 
Russia (Asiatic) ............ 85 
H E 77 
17,859 
AFRICA (other than British): 

[ji Mc T 350 
Chinde ........................ 410 
Delagoa Вау.................. 12,592 

Inhambane ..................... m" 
Mozambique 190 
Drill! вина vec 202 
Egypt: 
Alexandria .................. 940 
Port Said Ge 
Spp p 15,505 
50,189 
AMERICA (other than British) : 
Argentius vise 7,992 
Brazil ола 58,795 
Ill 402 
Colombia ..................... и 
Dutch Guiana ............... atte 
Mexico ...................... d Sg 
Pert RT E 7,500 
United States 949 
Uruguay ..................... 190 
57,828 
MISCELLANEOUS 
Azores 6000,0 .06 5,081 
North Atlantic  ............ 85,520 
North See 7,1677 
Sandwich Islands ......... 896,878 
992,646 


» 541,755 „ „, 


1. , 


Miscella- 


1,425 


» 


xported during 1905 to Chins 54 tons of old cable strippings, 
h poles, Japan 1 knot of telegraph cable, Victoria 13 tons of 


telegraph wire, North Atlantic 247} knots of telegraph cable, Germany 135 tons of telegraph cable. 


1904.—«ТНЕ ELECTRICIAN" 


INDIA RUBBER, GUTTA PERCHA AND 
TELEGRAPH WORKS COMPANY, 


LIMITED. 


HEAD OFFICE: 106, CANNON STREET, LONDON, E.C. 


Telegraphic Address: ‘‘SILVERGRAY LONDON.” 


Warehouses т United Kingdom. 


TELEGRAPH TELEPHONE POSTAL 


ADDRESS, * NUMBER. ADDRESSES. 
BELFAST T .. Silvergray... No. 597 ... 55 High Street .. BELFAST 
BIRMINGHAM ... .. Silvergray... No. 757 ... 27, Albert Street .. BIRMINGHAM 
BRADFORD Silvergray... No. 585 ... 1, Tanfield Buildings, BRADPORD 
(YORKSHIRE) Hustlergate (YORKSHIRE) 
. BRISTOL... си ... Silvergray... No. 1025 .. 28, Clare Street... BRISTOL 
CARDIFF x ... Silvergray... No. 157 ... Pierhead Chambers, CARDIFF 
Bute Docks 
DUBLIN ... E ... Silvergray... Мо. 500 ... 15,56. Andrew Street DUBLIN 
| No. 1434 
GLASGOW jaa ... Silvergray ao gla Buchanan Street.. GLASGOW 
(Corporation.) | ` 
LIVERPOOL  .. ... Silvergray.. No. 638 ... 54, Castle Street. LIVERPOOL 
LONDON ... $e ... Silvergray... Ee ee ... 100, Cannon Street.. LONDON 
an 
MANCHESTER ... ... Silvergray... Ne 1355 ... 9, Sussex Street (City) MANCHESTER 
6. а 
NEWCASTLE-ON-TYNE... Silvergray 8 59, Westgate Road... NEWCASTLE-ON-TYNE 
(P. O.) у 
PORTSMOUTH ... ... Silvergray... No. 0833 ... 49, High Street.. PORTSMOUTH 
SHEFFIBLD  .. .. Silvergray... No. 21... 1, Fitzalan Square... SHEFFIELD 
SILVERTOWN ... .. Graysilver London. — Silvertown, Essex ... SILVERTOWN 
Warehouses Abroad. 
BUENOS AYRES .. Silvergray... No. 152 ... Calle Reconquista BUENOS AYRES 
| 140/142 (ARGENTINE 
REPUBLIC) 
BRISBANE iie Sa — — ... Edward Street .. BRISBANE (QUEENS- 
LAND) 
BULAWAYO... ... Silvergray... No. 145 ... Willoughby BULAWAYO 
| Buildings (MATABELELAND) 
CALCUTTA viet ... Silvergray... No. 57 .. 1-1, Fairlie Place .. CALCUTTA (INDIA) 
CHRISTCHURCH ... Silvergray... — m 234, Cashel Street .. CHRISTCHURCH 
(NEW. ZEALAND) 
DURBAN (NATAL)  .. Silvergray... No. 431 .. 213, West Street .. DURBAN (NATAL) 
MELBOURNB .. .. Silvergray... No. 637 ... 274, Flinders Street, MELBOURNE 
| | VICTORIA) 
PARIS ... es ... Indiarubber — . . . 97, Boulevard PARIS (FRANCE) 
Sébastopol 
PERSAN 07 . . India ... Persan, Seine et Oise PERSAN (FRANCE) 
PERTH ... dd ... Silvergray... No. ‚ 511 ‚. 131 Queen! sBuildings, PERTH (WEST 
William Street AUSTRALIA) 
SYDNEY ge . Silvergray... No. 882 ... 279, George Street .. BYDNEY (NEW 
__ *Followed by name of Town. | 5 . SOUTH WALES) 
OFFICES ¢ WORKS: 


106, Cannon Street, London, Е.С.; || Silvertown, Essex, England; 
97, Boulevard Sebastopol, Paris. || Persan (Seine et Oise), France. 
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CAPITAL ISSUED DURING 1903. 


We give below particulars of the principal issues of capital made by electric 
lighting and tramway companies, &c., during 1903. We have omitted all the small 
issues of capital, and also various temporary loans raised during the year. 


Abadon Sabürben Malt il po ET £1 Shares £72,000 
Auckland Electric Tramways Со. .......................... 5% 1st Mortgage Debenture Stock 200,000 
Baker Street and Waterloo Railway Oo. . ксенон к сова ese eee tm as. £10 Ordinary Shares 582,170 
Barnsley and District Electric Traction Co....... 43% 1st 8 e Deb. Stock £20,000 40.000 
DD |. ·— . | Release £5 Ordinary Shares 20,000 , 
Blackpool, St. Anne's and Lytham Tramways Co. ........................ 5% Debenture Stock 150,000 
British Columbia Electric Railway Co 44°, Vancouver Power Debentures 45,000 
British Electric Transformer Co. .......................... в £1 Preference Shares £50,000 | 65.000 
tte ``. ^^ EE £1 Ordinary Shares 15,000 | e 
00% dà ERG MASS E SC pter Debentures 12,000 
Bruco Pesbleg- D Qus. onge Wovackebses £5 6% Cumulative Preference Shares £100,000 \ 115.000 
Pf! ( £5 Ordinary Shares 15, 000 f е 
Buenos Ayres Electric Tramways Coo ANEN NEEN NNN % Debenture Stock 185,000 
Buenos Ayres and Belgrano Electric Tramway Co. .................. 5% 2nd Debenture Stock 40,000 
FFB !.; ³⅛ AA EE Ist Mortgage Debentures 60,000 
Callender s een een, . ва Debentures 110,000 


Charing Cross and Strand Elec. Supply Corp., E5 City Undertaking Pref. Sh. £200,000 | 


Ditto ditto City Undertaking Ordinary Shares 150,000; 497,000 
Ditto ditto 5% City Undertaking Deb. Bonds 147,000 | 
City of Wellington Electric Light and Power Co. ..................... 5% Reg. 1st Debentures 75,000 
Commóróial Соб Об; EE ово x . ERRORS глаз» $1,666,700 
Consolidated Electrical Coooo—U— U— £1 67, Preference Shares £15,000) „уо 000 
JJV. ³˙mNmm ³ ³ £1 Ordinary Shares 105, 000 : 
Cordoba Light and Power Coo lst Mortgage Sterling 5% £100 Bonds 100,000 
County of London and Brush Provincial Electric Lighting Co. ...... 2nd Debenture Stock 250,000 
Cratgpark Electric Оврјо Op, catania A GE ege £1 Ordinary Shares 257,500 75.000 
ЮИ hw aeuo £1 6% Cumulative Preference Shares 37,500 Р 
Delagos Development Об. . . . "Pekin aid 270,000 
Devonport and District Tramways C(MMMMMoMOᷣ— . . 4% Mortgage Debentures 7,200 
Eastern Extension, Australasia and China Telegraph Co. ......... 4% Mortgage Deb. Stock 268,938 
Mastern: Telegraph G. 885 53% Cumulative Pref. Stock £44,455) 358. 804 
Ditti ^ а E eda танка 4% Mortgage Deb. Stock 314,369 | 
Edmundson's Electricity Corporation ............ Va yia CE RS dio £5 Ordinary Shares £100,000 
Ditto АЕ £5 6% Preference Shares 80,000; 202,000 
DIES. ß 7 ˙7% c 43% Debentures 22,000 
/,, ]⁰ðÜ5i¹vꝛ r ванае оне + линка £1 Ordinary Shares 9,000 
а фра а Ten ор у а сан Wa 5% 3rd Debentures £39,692) 59. 692 
PPP 5% Short Term Prior Lien Debentures 20,000 / ‚ 
Gravesend and Northfleet Electric Tramways ... £1 6% Cumulative Pref. Sh. £37,500 
Ditto „ £1 Ordinary Shares 17,400 94,900 
Ditto ditto ... 44% 1st Mortgage Deb. Stock 40,000 
Great Northern, Piccadilly and Brompton Railway Co. ................... eee 2,000, COO 
Harwich Electric Lighting and Tramways Co. ·f.᷑D HU i 44ñ6éq¾ÿ — 25,000 
Havana Bloctricity ³ĩ ] mm оазисы £10 Shares 150,000 
Hindheed and District Electric Light Co.. bee eee eee £1 Shares 12 000 
Isle of Thanet Electric Tramways and Lighting Co. . 4% Debenture Stock 40, 000 
Isle of Wight Electric Light and Power Со... ... #5 5% Cum. Preference Shares gu 100.000 
Hie ПГ ааа 44% Debenture Stock 50,000, , 
Liverpool pinie e e а ee nee £5 Shares 5,000 
Liverpool Overhead Railway Co. ............................. £10 Perpetual Preference Shares 60,000 
Lodge-Muirhead Wireless and General Telegraph Syndicate ............... Preference Shares 1,050 
Manchester and Liverpool Electric Express Railway Co ........ ... £10 Shares 2,100,000 
МЕДЕ: Klectro ВАУ 0... . acies Shares 100,000 295 gag 
r 437% Debentures 195,098 4 
Werl указлар унли £10 5% Cumulative Preference Shares 37,475 
Metropolitan District Railway Co . 4% Debenture Stock £500,000 | 1.000.000 
ПИ". ‘мени 47. Perpetual Debenture Stock 500,000), 
Metropolitan Electric Supply Co 44% Cumulative Preference Shares 500,000 
Metropolitan Electric Tramways  ......... £1 5% Cumulative Preference Shares £185,984 285 234 
VC $1 Ordinary Shares 99, 250 : 
Midland Electric Corporation for Power Distribution, 44% 1st Mortgage Debs. 2 44575 294. 575. 
Ditto ШО — — — тадар £5 Shares 44,575 uide 


* This issue did not go to allotment. 


ELECTRICAL TRADES' DIRECTORY.—1904. 593 
Nue Water and du G9; 8 4% Sterling Gold Bonds £70,000 
ewcastle-upon-Tyne Electric Supply Со. ............................:. ^... Shares £70,090 
ipi I/ / / Debentures 50.000) 120,090 
Northampton Electric Light and Power Со......................... in various classes of Shares 19,288 
North Wales Power and Traction Со. EE £5 Shares 253, 000 
Oriental Telephone and Electric Co. o £1 67; Cumulative Preference Shares 50, 000 
Primitiva das and Electric Lighting Со................................. lst Mortgage Debentures 95, 000 
Reading Electric Supply Co.... .... . . . . ente eni £5 Shares 10, 000 
Salisbury Electric Light and Supply Co . . ы... £1 Shares £10,000) — 15 000 
Bill н лао Debentures 5,000 / у Н 
Scarborough Electric Supply |» --—— на CCC #10 Shares 12, 000 
Shannon Electric Power C(ooꝛꝛꝛ . . 210 Shares 360, 000 
South Staffordshire Tramways (Lessee) Со. ............ £5 67; Cumulative Preference Shares 50, 000 
South Wales Electrical Power Distribution Co. .................. Debenture Stock £50,000 70,000 
Ditto "^. —— 8 £10 Shares 20,000 
Spanish Telephone Co. ................. m U P . £20 547 Preference Shares 25,000 
Sunderland и Electric Tramways E у. SES £1 Ordinary Shares 6% £100,000 
Ditto ..£1 67; Cumulative Preference Shares 100 om 215,000 
Pitto DM eae 5% Debentures 75,000 
Traction and Power Securities (ooo 2 ã 12, 000 
Underground Electric Railways Co. of Londooe 5% profit.sharing secured notes 5,000,000 
Weston-super-Mare and District Electric Supply кы ——E Shares £45,000 80.000 
Ditto 44% Мог: саре Debenture Stock 35, 000 i 
Whitehead Electric Supply Со. UUUůffl U 4%fꝙ . I Shares 7,100 
Woking Electric Supply Со. ............... ..................... £1 Preference Shares £8,860 12.710 
.. (y Debentures 3.850 : 
Yale Electric Feser lg.. £25 Shares 1,975 
Yorkshire Electric Power Co... ANEN £10 Shares 430,000 
Yorkshire (Woollen District) Electric Tramways | .................... e £1 Shares £50,035 100.070 
Ditto e ..£5 Shares 50, 035 Ј ? 
Yorkshire Electric Tramways Construction Syndicate. за . £10 Ordinary Shares £100, 000 
Ditto 21,000 Preference Shares 196, 000 406,000 
Ditto. бы Preference Shares 180,000 
Yorkshire Private Telephone co :p P:: £1 Shares 5,025 


In addition to the above, many Municipal Corporations made issues of stock or raised loans, 
the greater portion of which was required for Electric Lighting and Tramways, e.g., Brighton 
(£600,000), Gloucester (£314,000), Liverpool (£1,000,000), Norwich (£344,145), Wednesbury 
(£28,500) and West Ham Corporations (£300,000) and Middlesex County Council | £424,000). 


* This issue did not go to allotment. 


4 WIRING TABLES, &с & 


TO BE OBTAINED OF 


* The Electrician " Printing and Publishing Company, Ltd., 


SALISBURY COURT, FLEET STREET, LONDON. 


“THE ELECTRICIAN" WIREMAN'S POOGKET-BOOK.— Edited by 


F. Charles Raphael. Price 58. net, poet free 658. 34. A valuable work for the Coutractor, Mains Super- 
intendent, Station Engineer, &с. 


BOULTS COMPREHENSIVE INTERNATIONAL "WIRE TABLE. 


Full particulars of 469 Conductors (4 Gauges), Single Wires and Cables, in English, Amerícan and Continental 
Units. Price, cloth, 5s., post free all over the world. 


THE WIRING SLIDE RULE (Trotters Patent) by which can be found 


at once :—1. Size of Cable; 2. Length of Cable ; 3. Current Cable will carry ; 4. Current Density ; 5. Maximum 
Current; 6. Resistance in Ohms ; 7. Sectional Area in Square Inches. Full printed Instructions su GERS 
with each Rule. For the pocket, price 2s. 6d., post free ; in cloth case, 38 6d.; in morocco case, 48. 6 


MAY’S TABLE OF ELECTRIC CONDUCTORS. For office use, printed 
on cardboard, with metal edges and suspender, price 28. each, post free 28. 2d. For the pocket, mounted on 
linen, in strong case, 28. 6d. each, post free 2s. 84. 


HOW TO WIRE BUILDINGS. Ву Augustus Noll. Second edition. 6з. 


STANDARD TABLES FOR ELECTRIC WIREMEN. Ву C. M. Davis. 68. 
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“THE ELECTRICIAN " 


DIRECTORY oF DIRECTORS 


OF ELECTRICAL COMPANIES. 


1904. 


Full Particulars of the Companies, their Offices, Dates of Registration, Capital, Dividends 
Paid, Closing Prices in the Market, &c., will be found on pages 535 to 591. 


ABBREVIATIONS: Elec. = Electric; CR. Chairman; Man. Dir. = Managing Director; Teh. Dir.=Technical 
Director; Synd. = Syndicate; Corp. = Corporation. The term Company is omitted from each entry. 


ALLAN, Н. A., Montreal, Cauada. 
Montreal Telegraph. 
ALLAN, H. M., Montreal, Canada. 
Montreal Light, Heat and Power. 
ALLEN, HERBERT, 88-90, Chancery-In, London, w.c. 
Anglo-Portuguese Telephone, 
Consolidated Electrical (CR.) 
Edison-Gower- Bell Telephone Co. of Europe. 
ALLEN, R. W., * Aldwick," Park-ave, Bedford. 


ABBOTT, Јонх, Mirasol, Eastbourne. 
East India Tramways (OK) 
ABBOTT, WALTER, 1, Hay-hill, Berkley-aq., London, w. 
Underground Elec. Railways of London. 
ABERCORN, Duke of, 61, Green-st, London, w. 
African Transcontinental Telegraph (Pres.) 
ACKERS, B. 57. J., J.P., Huntley Manor, Gloucester. 
Oriental Telephone and Elec. 
Telephone Co. of Egypt. 
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ACTON, T. A., Wrexham. W. H. Allen, Son & Со. 
English Elec. Carbon. ALLEN, W. H., J. P., 1, Dean’s-yd, Westminster, Lon- 
ADAM, A., Boulogne-sur-Mer, France. don, s. w.; and Bromham House, nr. Bedford. 
Peking and North China Elec. Corp. ' W. H. Allen, Son & Co. (Ch.) [s.w. 


ADAM, Ерутх, 11, Hillside-crescent, Edinburgh 
Birkenhead and Chester Tramways. 
Lancashire Light Railways. 
South Lancashire Elec. Supply. 
South Lancashire Elec. Traction and Power. 
South Lancashire Tram ways. 
ADAMS, A. H., 147, Queen Victoria-st, London, Е.С. 
Sturtevant Engineering. 
AGNEW, CHARLES S., 5, Mount-st, Manchester. 
National Telephone. 
AGNEW, Sir W. Е., 20, Stafford-terr, London, w. 
Primitiva Gasand Elec. Light. Co. of Buenos Aires. 
AILESBURY, Marquis of, 35, Old Broad.st., 
London, Е.С. [ Hldrs.) 
Halifax and Bermudas Cable (Trus. for Ре. 
AINSWORTH, G., Consett Hall, Consett, Durham. 
Dunderland Iron Ore. [Newcastle. 
ALBINI, Senator Count, R. I. N., Elswick Works, 
Sir W. G. Armstrong, Whitworth & Co. 
ALBRIGHT, J. F., 96, Elm Park- gdas, London, S. w. 
Albright and Wilson. 
Devonport and District Tramways. 
Elec. aud General Assurance. 
Elec. Lighting and Traction Co. of Australia. 
Gravesend and Northfleet Elec. Tramways 
Kent Elec, Power Synd. 
Wrexham and District Tramways (СЛ.) 
ALBURY, F. W., Park Side, Reading. 
Reading Elec. Supply. 
ALDERSON, Maj.-Gen. Sir H. J., K.C.B.,6, Hyde Park- 
Sir W. G. Armstrong, Whitworth. (st, London, w. 
ALDERSON-SMITH, G., Wheatcroft Cliff, Scarboro’ 
Scarborough Elec. Supply (Dep. Ch.) 
ALEXANDER, A. М., Cunning Town, Е. 
Thames Iron works, Shipbuilding and Engineering. 
ALEXANDER, Capt. В. M., Strathallan, Queen’s-rd, 
Ryde, Isle of Wight. 


‚ ALLERTON, Rt.Hon. Lord, 27, Cadogan-sq, London, 
Eastern Telegraph. 
Great Northern and Strand Railway. | 
ALLSOPP, Hon. Неввевт T., 42, Old Broad-st, 
Chili Telephone. ‘London, в.с. 
AMES, Отлукы, 195, Broadway, New York. 
Western Union Telegraph. 
ANDERSON, A. B., 15, Park-rd, Southport. 
Ferranti. 
ANDERSON, G. J., 74, East India Dock-rd, Poplar. 
London Elec. Mobile Sy nd. 
ANDERSON, JAMES, 52, Moorgate-st, London, Е.С. 
Buenos Ayres and Belgrano Elec. Tramways. 
ANDERSON, K. L. M., Cluny, Swanage, Dorset. 
Exchange Telegraph. 
Submarine Cables Trust (Trustec). 
ANDERSON, W., J.P., Glenavon, Merrion-rd, Dublin. 
Cork Elec. Tramways and Lighting. 
Dublin United Tramways ( Man.) 
ANDREW, F., Siiver-st, Lincoln. 
Robey & Co. (Ch.) 
ANDREWS, Е. E., Falcon Works, Loughborough. 
Loughborough and District Eles. Traction. 
ANDREWS, Гкомлво, 82, Victoria-st, London, s.w. 
Key Engineering. 
ANDREWS, У. S., Kincraig, Sevenoaks. 
Indo-European Telegraph. 
London Platino- Brazilian Telegraph. 
West [ndia and Panama Telegraph. 
Western Telegraph. 
ANGELL. F. A., 16, Hillary-st, Leeds. 
Flather & Co. 
ANGUS, Со. W. M. C.B., Framlington House. 
Newcastle-on-Tyne. 
Geo. Angus & Co ((A.) 
Newcastle and District Elec. Lighting. 
ANSELL, Новевт, 75, Lombard-st, London, E.C. 
Isle of Wight Elec. Light and Power. Colombo Elec. Tramways and Lighting. 
ALIOTH, R., Munchenstein, Basle. ANSELL, M., 55, Elm Park-gardens, London, & vw 
Brit. Continental Electricity. | West London and Prov. Elec. Supply. ` 
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-ARMISTEAD, RicHarp, Chambres House, Southport. 


Thomas Parker. 

ARMITAGE, R., Farnley Hall, Farnley, nr Leeds. 
Power-Gas Corporation. 
Yorksbire Elec. Power. 


ARMSTRONG, J. H., Broomley Grange, Stockfield- 
[оп-Тупе, 


Newcastle-upon- Tyne Elec. Supply. 
A. Reyrolle & Co. (Ch.) 
Tyneside Tramways and Tramroads. 


ARMSTRONG, J. T., Moorgate Station Chainbera, 


London, E.C. 


Gen. Internat] Wireless Tel. & Telephone (Мал.) 
ARMSTRONG, Rt. Hon. Lord, Cragside, Rothbury, 


and Elswick Works, Newcastle-on- Tyne. 
Sir W. G. Armstrong, Whitworth & Co. 
Duuderlaod Iron Ore. 
Tyneside Tramways and Tramroad (Ch.) 


ARMSTRONG, M. F.,8, Upper Wimpole-st, London. W. 


Elec. Lighting and Trac. Co. of Australia. 
Elec. Welding. 
Kettle River Power. 


ARMSTRONG, WXx., Hudson Street Factory, Belfast. 


Cavehill and Whitewell Tramway. 
ARNOLD, Н. Е., Dudley House, e 
Banbury and District Elec. Supply 


ELECTRICAL TRADES’ DIRECTOR T.— 1904. 
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Kidderminster & Dist. Elec. Licheng & Traction. 


Kiddermiuster and Stourport Elec. Tramway. 
Worcester Elec. Traction. 

A RON, Dr. H., Berlin. 
Aron Electricity Meter ( Man.) 


ARROL, Sir W., M.P., Dalinarnock Iron Wks., Glasgow. 


Babcock and Wilcox. 

ASHBY, Јхо., J.P., The Close, Staines, 
Woking Elec. Supply. 

ASHBY, M. W., The Close, Staines, 
Woking Elec. Supply. 

ASHER, А. F., The Grove, Guildford. 
Guildford Elec. Supply. 

ASHFORD, C. E., Woodcroft, Harrow. 
Harrow Elec. Light and Power. 

ASTFALCH, A., Hocheterstrasse, Frankfort. 
Lahmeyer Electrical. 

ASTON, М. H., 46, Eagle Wharf-rd, London, x. 
Reno Elec. Stairways and Conveyors. 

ASTOR, J. J., 195, Broadway, New York. 
Western Union Telegraph. 


ATHERLEY-JONES, L.A., K.C., M.P., 4, Paper-blgs, 


Temple, London, Е.С. 

Gateshead and District Tramways. 

Oldham, Ashton and Hyde Elec. Tramway. 
ATH ERTON, J., Hurst Park, Prescot, Lanca. 

Elec. Extension. 

Mordey-Fricker Electricity Meter. 

New St. Helens and District Tramways. 

Renewable Elec. Lamp (CR.) 

South London Electric Supply Corporation. 
ATHERTON, J. В., 12, St. John’s-lane, Liverpool. 

New St. Helens and District Tramways ((A.) 


ATKINS, Epwix, 55, Church-row, Bethnal Green-rd, 


London, Е 
New System Private Telephone. 


ATKINS, WitLiAM, Reliance Steel Works, Sheffield. 


Burnand Transformer. 


ATKINSON, CLAUDE W., 51, Manor-rd, Beckenham. 


Schattner Electricity Meter. 


ATKINSON, F. A., 65, New Broad-st, London, E. o. 


ATKINSON, Lr. B., Parliament Mansions, Victoria- 
[st, London, s.w, 


W.T. Glover & Co. 


| W. R. Sykes Interlocking Signal 
| 
| Trafford Power and Light Supply (1902). 


——M— M MÀ 


DIRECTORS. 


ATKINSON, Е., Ingleton, Yorks. 
Ingleton Elec. Lighting and Power. 

ATKINSON, W., Ingleton, Yorks. 
Ingleton Elec. Lighting and Power 

AUSTEN, J. 5., 9, New Broad-st, London, E.c. 
Perth Elec. Tramways. 
Venezuela Telephone and Elec. Appliances. 

AVELING, T. L., Boley Hill House, Rochester. 
Kent Elec. Power Synd. 

AVERY, P. N., Laurel Bank, Grappenhall, near War- 
Harwich Elec. Lighting and Tramways [гіпріор. 

AYRES, ARTHUR, Ashleigh, 48, Truro-rd, Wood 
Scottish House-to-House Elec. [Green, м. 

AYRTON, Prof. W. E., 41, Norfolk-sq, London, w 
Evershed and Vignoles ((A.) 

BACKER, Н. ps, 1, Rue de la Revolution, Brussela. 
Chilian Elec. Tramway and Light. 

BAILEY, Frank, M.I.C.E., 64, Bankside, London, S.E. 
Metropolitan Elec. Sup Pp ly 

BAILEY, Jonn, 100, Cannon-st, London, Е.С. 
Spanish National Submarine Telegraph 

BAILEY, J., Hatfield Peverel, Essex. 
Brit. Are Carbons Mfg. 

BAILLIE, G. H., Bordighera, Italy. 
Woodhouse and Baillie Riviera Elec. 

BAILY, J. T. H., Temple-chambers, Temple House 

London, Е.С. 

Elec. Development and Finance Corp. 
Fleetwood and District Elec. Light& Power Synd. 

BAIN, К. Stewart, “ The Chesnute," Leigham Court- 

rd, London, s. w. 

British Elec. Transformer (Ch.) 
London Elec. Supply Corp. ( Man.) 
National Elec. Construction ((R.) 
Schattner Electricity Meter (СЋ.) 

bAKER, С. A., 14, Blomfield-st, London, Е.С. 
Cornwall Elec. Power. 

BAKER, D., The Riviera, Sandgate. 
Folkeatone Elec. Supply. 

BAKER, G. E., 5, Copthal-bldgs, Pente E C. 
Kalgoorlie Elec. Power and Lighting. 

BAKER, G. S., M.I. Mech. E., 58, City-rd, London, k. C. 
Joseph Baker & Sons ( W orks Man.) 

BAKER, Josgrp A., 58, City-rd, London, Е.С. 
Joseph Baker A Sous ‘Chn.) 

BAKER, P. B., 58, City-rd, London, Е.с. 
Joseph Baker & Sons. 

BAKER, W. K., 58, City-rd, London, к.с. 
Josevh Baker & Sons. 

BAKEWELL, E., 20, Narrow-st, Peterborough. 
J. Bakewell & Co. 

BAKEWELL, J., 46, King William-st., London, Е.с. 
J. Bakewell & Co. (Jt. Man.) 

BAKEWELL, W., Volt Works, Attercliffe, Sheffield. 
J. Bakewell & Co. 

BALFOUR, Col. Eustace J. A., 32, Addison-rd, 
Ceutral Elec. Supply ( Dep. Ch.) [London, w. 
St. James's and Pall Mall Elec. Lighting (CA.) 


| DALSER, Ca., Banker, 7, Rue d'Arenberg, Brussels. 


Marconi International Marine Communication. 
BANNATYNE,Jas. F., D.L., Haldon, Exeter. 
Marconi International Marine Communication. 
Marconi'a Wireless Telegraph. 
BANNER, J. S. НАкмоор, 24, N. John-st, Liverpool. 
british Insulated and Helsby Cables. . 
Нес. Supply of Victoria, 
Еее. Supply of Western Australia, 
Midland Elec. Corp. (1900). 
Midland «Лес, Corp. for Power Distribution. 
Telegraph Manufacturing (Colonial). 
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BANNISTER, WiLLIAM, J.P., Victoria Lodge, Cork. 
Chloride Elec. Storage (Ch.) 
BARBER, S., 26, Old Broad-st, London, s.w. 
Anglo-American Telegraph. 
BARCLAY, Davıp, Hobart, Tasmania. 
Hobart Elec. Tramways. 
BARCLAY, J. W., 5, Clarendon-pl, London, w. 
Crystal Palace District Elec. Supply (CA.) 
Elec. Construction (Ch.) 
Oxford Elec. 
BARCROFT, H., D.L., The Glen, Newry. 
Bessbrook and Newry Tramway. | 
BARDENFLETH, Chamb. Com. Е. С. C., Copenhagen | 
Great Northern Telegraph. 
BARING-GOULD, E. S., Box Grove House, Guildford. 
Guildford Electricity Supply. | 
BARKER, F. H.. 109, Throginorton-ave.. London, к.с. 
Robert W. Blackwell & Co. 
BARKER, Josk H, J.P., 11, Buckingham-st, London, | 
Empire Elec. Light and Power (CA.) ; 
BARNABY, S. W., The Hollies, Chiswick Mall. | 
John I. Thornycroft & Co. (Tech.) | 
BARNARD, F. S., Victoria, British Columbia. | 
British Columbia Elec. Railway. | 
Vaneouver Power. 
BARNINGHAM, R. В.,41, Victoria-bldgs, Manchester. 
Blackpool and Fleetwood Tramroad. 
City of Carlisle Elec. Tramways. 
Elec. Railway aud Tramway Carriaze Works. 
ВАКЕ, J., J.P., Dinting Lodge, Dintiug. 
Electrolytic Alkali. 
BARR, Mark, Temple Bar House, London, Е.С. 
Lancashire Power Construction. 
BARR, R., Dunard, Kilmalcolm. 
Kilmaleolm Elec. Lighting. 
BARR, T. H., 10, Bothwell-st, Glasgow. 
Kilmalcolm Elec. Lighting. [Lyne. 
BARRATT, Watter, Volt Works, Ashtoa-under- 
Lancashire Elec. Engineering. 
BARRELL, А., Market-sq, Witney, Oxon. 
Witney Elec. Supply. 
BARRY, J. McC., 8, Austinfriars, London, E.c. 
Vancouver Power. [S. w. 
BARRY, Sir J. Моге, K. C. B., 21, Delahay-st, London, 
Black Sea Telegraph (CA.) 
Eastern Extension, Australasia and China Tele- 
Eastern Telegraph (CA.) [graph (CA.) 
Globe Telegraph and Trust. 
London Platino Brazilian Telegraph (CA.) 
River Plate Telegraph (CR.) 
Western Telegraph (CA.) 
BARTLETT, J., 71, High-st, Witney, Oxon. 
Witney Elec. Supply. 
BASE, H. ALKHAM, Cambridge Park, Wanstead. 
London Elec. Mobile Synd. 
BASSNETT, T., 68, Rawson-rd, Seaforth, Liverpool. 
Chadburn's (Ship) Telegraph 
BASTIAN, C. O., 37, Streatley-rd, Brondesbury, 
Bastian Meter (Ch. and Man.) [London, N.w. 
Londonderry -Моу Пе Elec. Railway Synd. 
ВАХ, Capt. E. I., Eldon, St. George sage, Weybridge. 
Arc Lamps. 
South London Elec. Supply Corp. 
Westminster Elec. Supply Corp. 
BAYLISS, R. S., 11, Corntill, London, Е.С. 
Geneva Tramways. 
BEACHCROFT, P. E., 10, Upr. Hamilton-ter, Lond, N. w. 
Elec. Construction. 
New Gutta Percha. 
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BEADLE, F. E., 44, Morpeth-mans, London, 8.w. 
Motor Manfg. 

BEARDMORE, Ум. Parkhead Forge, Glasgow. 

John I. Thornycroft & C». (CR.) 

BEATIE, A., 46, Fitzwilliam-sq, Dublin. 

Portsdown and Horndean Light Railway. 
Provincial Tramways. 

BEAUMONT, Rev. W. E, “Fritima,” Frinton-on-Sea, 
Frinton-on-Sea and Dist: Elec. Light and Power. 

BECK, A., 253, Broadway, New York. 

Commercial Pacific Cable. 

BECKER, О. Е., 145, St. James-pk, Croydon. 
British Jones- Manville. 

BECKETT, W. M., Beech Cottage, Lymm, Warrington. 
Northwich Elec. Supply. (Lancs. 

BEECHAM, Josera, J.P., Westtield-st, St. Helens, 
Lancashire Light Railways. 

North Wales Power and Traction. 

St. Helens Cable. 

South Lancashire Elec. Supply. 

South Lancashire Elec. Traction and Power. 
South Lancashire Tramways. 
West Cumberland Elec. Tramways. [borough. 

BEEFORTH, С. L., D.L., J.P., The Belvedere, Зсаг - 
Scarborough Elec. Supply. 

BEETON, Н. К., 18, Austinfriars, London, Е.С. 
Brisbane Elec. Tramways Investment. 

Brompton and Kensington Electricity Supply (CR.) 
Buenos Ayres and Belgrano Tramways. 
Thanet Construction (CA.) 

BEETON, Stan ey, Green Bank, Bowden, Cheshire. 
Dublin United Tram ways. 

BEGG, F. Емтнкош,, Bartholomew House, Lond, Е.С. 
Derbyshire and Nottinghamshire Elec. Power, 
Kent Elec, Power 

BEILBY, G. T., 11, University-gdns, Glasgow. 
Castner-Kelluer Alkali. 

Power-Gas Corp. 

BEIT, Отто, Warnford-ct, London, Е.С. 
Geneva Tramways. 

BELCHER, FREDERICK, 39, Coleman-st, London, Е.С. 
Malaga Electricity. 

BELL, H., Middlesbrough 
Cleveland and Durham County Elec. Power, Ltd. 
Cleveland and Durham County Elec. Power. 

BELL, T., J.P., Normanly House, South Park, Lincoln. 
Robey & Co. 

BELLAMY, J.G., Finsbury House, London, Е.С. 
Hobart Elec. Tramway. 

BELLISS, Gro. E., M. I. M. E. The Bell, King's Norton. 
Belliss and Morcom ((A.) 

BENBOW, Sir H., K.C.B., D. S. O., R.N., Dorman's 

Park, Bur: су. 
Davis and Timmins. 

BENN, H., Prearau, Austria. 

Lynton and Lynmouth Elec. Light. 

BENNETT, А. Е.,27, High-rd, Streatham, London, s. w. 
Arc Lamps. 

BENSON, К. H., 66, New Broad-st, London, Е.С. 
Anglo-American Telegraph. 

London Elec. Supply Corp. 
Traction and l'ower Securities. 

BENSON, R. S., Middleton St. George, Co. Durham. 
А.В.Р. Accumulator. 

Ashmore, Benson, Pease & Co. 
Power.Gas Corp. 

BERGH. J. VAN DEN, 57, Charterhouse-st, London, Е.с. 
Smithfield Markets Elec. Supply. (Trus. for Deb, 

Hldrs.) 
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BERGHEIM, Ј. 5., Belsize-ct, Belsize-pk, London, N.w. 
Manchester and Liverpool Elec. Express Rly. 
Manchester and Liverpool Elec. Rly. Synd. 

BERGTHEIL, ARTHUB, 12, Camomile-st, London, k. o. 
Mica Insulator. 

Motors. 

BERGTHEIL, Е., 12, Camomile-st, London, Е.С. 
British Johns-Manville. 

Mice Insulator. 
Motors. | 

BERLINER, Dr. Atr., Charlottenberg, Berlin. 
Mexican Elec. Works. [Co. Dublin, Ireland. 

BERNARD, Percy B., D. L., Callegnes, Booterstown, 
Dublin United Tramways. 

Shannon Water and Elec. Power. 

BERNHEIM, B., 9, Arundel-gdns, London. 
National Elec. Construction. 

BERRY, A. F., Hayes, Middlesax. 

Brit. Elec. Tranaformer. 

BERRY, E. E., H.B.M. Vice-Consul, Bordighera. 
Brit. Continental Electricity (Ch.) 

BERTRAM, C., Lower Commercial-st, Middlesbrough- 
Warren, Beattie & Co. ( Man.) [on-Tees. 

BEST, R. H., 146, Hampstead - rd, Handsworth, Staffs. 
Best & Lloyd (CR.) 

BEVAN, F. A., 54, Lombard-st, London, Е.С. 
Auglo-American Telegraph ((A.) 

Eastern Extension, Australasia & China Telegraph. 

BEVIS, H., 69-71, Queen Victoria-st, London, Е.С. 
General Elec. 

BEVIS, R. R., јо., Birkenhead. 

Chadburn's (Ship) Telegraph. 

BIBBY, SAMUEL, Dash то House, London, E. c. 
New Gutta Percha. 

BIBLE, W. N., J.P., Richmond, Cork. 

Cork Elec. Free Wiring. (London, r.c. 

BILLINGTON, A. М., Blomfield House, London-wall, 
British Elec. Transformer. 

Robins o (Lionel) Co. | 

BIRCH, W., The Granve, High Wycombe. 

Wycombe (Borough) Elec. Light and Power. 

BIRLEY, P. A., Ashbourne-rd Mills, Derby. 

William Rickard. 

BIRT, Sir W., The Hermitage, Snaresbrook. 
Metropolitan Rly. 

3ISHOP, Сглоре, 4, Throgmorton-ave, London, Е.С. 
Venezuela Telephone & Elec. Appliances. 

BISHOP, L., 3, Tokenhouse-bldga, London, B. o. 

Elec. Welding. 

3ISHOP, W. D., 195, Broad way, New York. 

Western Union Telegraph. 

I LACKBURN, Jos kr, 56, Queen's-walk, Nottingham. 

Blackburn, Starling & Co. (CA.) | 
'LACKWELL, К. W., 474, Craig-st, Montreal. 

Montreal Street Railway. 

LACKWELL, Ковевт W., 59, City-rd, London, к.с. 

Robert W. Blackwell & Co. (CR.) 

LAIR, James A., Hamilton House, Victoria Em- 
bankment, Е.С. 

Underground Elec. Railways of Lendon. 

LANE, T., 50, Birley-st, Blackpool. 

Black pool, St. Aune's and Lytham Tramways. 
LUNDSTONE, S. R., 3, Ludgate Circus-bldgs, 
| London, Е.С. 

‚ Birmingham and Midland Tramways. 

South Staffordshire Tramways. 

South Staffordshire Tramways (Lessee). 

Wolverhampton Dist. Elec. Tramways. 

UMLEIN, S. J., 7, Lothburs, London, к.с. 
` West London and Prov. Elec. Supply. 


BOARDMAN, F. R., 10, Southwark Bridge-rd, S. Ek. 
Boardman's Elec. Patents ( Man.) 
BOARDMAN, Joun H., 41, John Dalton-st,Manchester. 
Brit. Prism Globe Elec. (CA.) 
Prism Globe (Ch.) 
BODDINGTON. R. S., Wynslade, St. Anne's-on-the-Sea. 
Blackpool and Fleet wood Tramroad. 
Elec. Railway and Tramway Carriage Works. 
BOLTON, Е. A., Moor Court, Oakamoor, North Staffs. 
Thomas Bolton & Sons. 
BOLTON, F. S., 14, Ampton-rd, Edgbaston, 
Thomas Bolton & Sons. [Birmingham. 
BOND, W. G., Donington Houee,Norfolk-st,London,w.c. 
Brighton aud Shorebam Tramways 
British Elec. Friendly Society (Ch.) 
British Elec. Superannuation Fund (Man, Trus.) 
Brush Elec. Eogineering. 
Devonport and District Elec. Traction. 
Devouport and District Tramways. | 
Grave-end and Northfleet Elec. ‘Tramways (CR.) 
Hartlepool Elec. Tramways. 
North Staffordshire Tramways. 
South Shields Tramway and Carriage. 
Swansea Improvements snd Tramways. 
BONNER, J. D., 2, Campden Hill-ter, Kensington, 
London, w. 
British Aluminium (СЋ.) 
BOOTH, H.S. J., 34 & 56, Gerrard-st, London, w.c. 
Electrophone (Мап.) 
BOOTH, J., 10, Bank-parade, Preston. 
National Elec. Supply (Ch.) 
BOOTH, W. H., 2, Queen Anne’s Gate, London, s.w. 
McGuire Mfg. ( Vice-Ch.) 
BOSCAWEN, A. G., Hawarton, Speldhurat, Kent 
Manx Elec. Railway. 
BOULNOIS, E., M.P., 27, Westbourne-terr, Lond, w. 
Calcutta Elec. Supply Corp. 
Central Elec. Supply (OK) 
Westminster Elec. Supply Corp. 
BOURNE, FRREDERICK G., 149, Broadway, New York. 
Babcock and Wilcox. 
BOUSTEAD. J., 55, New Broad-st, London, £.c. 
City of Wellington Elec. Light and Power (GM.) 
BOUSTEAD, J. M., Colombo, Ceylon. 
Colombo Elec. Tramways and Lighting. 
BOUVERIE, Hon. 5. Р., 52, Victoria-st, London, s.w. 
Elec. and Ordnance Accessories. 
BOWDEN, Henry W., 3, Amersham-rd, Putney.hill, 
London, S. w. 
Blackheath & Greenwich District Elec. Light. (Man.) 
Lewisham and District Elec. Supply. 
BOWDEN, Tuos., J.P., Sheriff Mount, Gateshead Fell, 
Sunbeam Lamp (CM.) (Durham. 
BOWLBY, С. C., Horsell-rd, Highbury, London, м. 
Lahmeyer Elec. 
BOYD, H. C., P.O. Box 423, Pretoria, Transvaal, S.A. 
Pretoria Lighting. 
BOYDELL, J., J.P., Springfield, Ashley-rd, Hale. 
Elec. Installation. 
BRABY, P., 40, Rusholme-rd, Putney, London, s.w. 
Kroeger Light Cure and Electro-Therapeutic 
Institutes. 
BRAD DON. Sir Epwarp N. C., Hobart, Tas. 
Hobart Elec. Tramway. 
BRADLEY, N., J. P., 35, Brazennose-at. Manchester. 
Mutual Telephone. 
BRADY, N. P. W., 7, St. Нејеп в-р!, London, E. o. 
Southern Counties Monorail Synd. 
BRADY, Sir F. W., Bart., 26, Орг. Pembroke -t, Dublin. 
Clontarf and Hill of Howth Tramroad ((N.) 
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BRAITHWAITE, J.B., Jr., The Highlands, Barnet. 
City of London Elec. Lighting. 
County of London and Brush Provincial (CR.) 
Elec. and General Investment. 
Elec. Lighting and Traction of Australia (CA.) 
Gas, Water and General Iuvestment Trust (СЋ.) 
BRAKH AN, A., Johnnesburg. S. Africa. 
Rand Central Elec. Works ((A. of Local Board) 
BRANCK ER, Joux, Green Bank, Wavertree, Liverpool. 
Liverpool Overhead Railway. 
BRAND, А. A., 65, New Broad-st, London, Е.С, 
W. К. Sykes Interlocking Signal. 
BRAND, Hon. A. G., M Р., Oaklawn, Crawley Down. 
Coventry Elec. Tramways. 
Geneva Tramways. 
New General Traction. 
Norwich Elec. Tramways. 
BRATBY, W., Alton Lodge, Hale, Bowdon, Cheshire. 
Blackpool, St. Anne's aud Lytham Tramways. 
BREARLEY, A., Oakdene, Ваџеу. 
Yorkshire Private Telephone. 
BREITMEYER, L., 120, Bishopsgate-st Wn, Lond, Е.С. 
Cape Elec. Tramway. 
Cape Town Consolidated Tramways and Land. 
Chilian Elec. Tramway and Light. 
Lisbon Elec. Tramways. 
Mexico Elec. Tramways. 
BREMNER, A., Bri ige-s', Llangollen. 
Llangollen and Distriet Elec. Light. 
BREMNER-SMITH, E., Bryn Estyn, Oswestry. 
Llangollen and District Elec. Light. 
Oswestry Elec. Lighting and Power ( Man.) 
BREWIS, ARTHUR S., 60, King-st, Manchester. 
Prism Globe, 
BRIGGS, A. C., Whitwood Collieries, Normanton. 
Yorkshire Ејес. Power. 
BRIGGS, T. E., 21, Mayor-et, Manchester. 
West Cumberland E:ec. Tramways. [London, 8.8. 
BROADHURST, B., Victoria Works, Belvedere-rd, 
Loughborough and District Elec. Traction. 
BROADHURST, E. Тоотаг, J.P., Manchester. 
Manchester and Liverpool Elec. Rly Synd. 
BROCK, Јонм, J.P., 50, St. James-st, Liverpool. 
Power-Gas Corp. ( Vice-Ch.) 
United Alkali (CR.) 
BROCKLEBAN K, Накогр, 20, Bixteth-st, Liverpool. 
Liverpool Overhead Railway. 
BRODIE, W. A., San Remo, Italy. 
Brit. Continental Electricity ( Man.) 
BRODRICK, Hon. А. G., Electra House, Finsbury 
Pavement, Е.с., 18, Eaton-sq, s.w., London. 
African Direct Telegraph (Man.) 
Eastern Extension, Australasia & China Telegraph. 
Europe and Azores Telegraph. 
Pacific and European Telegraph. 
West African Telegraph. 
Western Telegraph. 
BROOKE, Sir W. R., K.C.LE., 62, Albert Gate Man- 
sions, London, s.w. 
Indo- European Telegraph. 
BROOKE-HITCHING, Sir Tuomas 
land-place, London, w. 
West London and Provincial Elec. Supply (Ch.) 
BROOKER, Н., Freezywater, Waltham. 
Brooker and Goss (Man.) 
BROOKES, J., Printing Works, Ingleton, Yorks. 
Ingleton Elec. Lighting and Power (Man.) 
BROOKFIELD, Ј. 5., 2, Devonshire-villas, Brondes- 
bury, London, N. 
North-West London Railway. 
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BROOKS, F., 215, Water-sf, New York. 
Mica Insulator. 
BROOKS, Henry, 11, St. Benet-place, London, Е.С. 
Colombo Elec. Tramways and Lighting (СА.) 
BROOKES, HERBERT, 11, St. Benet-place, London, E. c. 
Colombo Elec. Tramwavs aod Lightiug. 
BROOKS, R., The Mead, Woking. 
Colombo Elec. Tramways and Lighting. 
BROUGHAM, Нор. К. T. D., 60, Cheshawu Mansions, 
Pout-st, London, s. w. 
Brockie-Pell Are Lamp. 
BROWN, F., Melbourne House, Queen's-rd, Walsall. 
Walsall Electrical (Man.) 
BROWN, H., 4, Herne НШ Mansion-, 
London, 8. E 
Buenos Ay res and Belgrano Eles. Tramways. 
Isle of Thanet Elec. Tramways and Lighting. 
BROWN, T. E. B., Ashorook-i:d, Holloway, London, м. 
Волв, Сопг'пеу & Co, (Joint Man.) 
BROWN, V. W., Balnagown, Rathmines, co. Dubliu. 
Dublin Elec. Lighting Synd. 
Shannon Water and Elec. Power. 
BROWN, W. S., Viewfield, G.ffuock, Х.В. 
Craigpark Ele. Cable. 
BROWNE,H.Dovugury,12,Hyde Park-ter, London, w. 
Anglo-Argentine Tramways (Ch.) 
Oppermann (Carl) Elec. Carriage. 
BROWNE, Sir B. C., Westacres, Benwell, Newcastle- 
on-Tyne. 
Newcastle and District Elec. Lighting. 
BROWNE, R. F., !ће Beach, Harttord, Cheshire. 
Northwich Elec. Supply. 
BROWNE, Lord R. H., Leith Villa, London-rd, Reigate. 
Anglo- Argentine Tramways 
London Platino-Brazilian Telegraph. 
Western Telegraph. 
BROWNE-MARTIN, J., 56, Victoria-st, London, s.w. 
Central Elec, Supply. 
Power and Traction (Ch.) 
Smithfield Markets Elec. Supply (CA.) 
Westminster Elec. Supply Corp. 
BRYCE, J, ANNAN, 8, Austin Friars, London, Е.С. 
British Westinghouse Elec. and Manufacturing. 
BUCHANAN, J. Y., 106, Cannon-at, London, Е.С. 
India Rubber, Gutta Percha & Telegraph Works. 
BUCHANAN,W.A., 23, Gt. Winchester-st, London, Е.С. 
Kent Elec. Power. 
Kent Elec. Power Synd. 
BUCHENBACHER, W., 15, Fore-st-ave, London, B.C. 
Sloan Electrical. 
BUCHLER, C. D., 47, Galveston-road, Putney, 
London, S.W. 
East India Tramways. 
BUCKELL, Ald. R., J.P., Broad-st, Oxford. 
Oxford Elec. 
BUCKLAND, C. J., J. P., The Hillyers, Cookham, 
Berkshire. 
Gen. International Wireless Tel. and Telephone. 
BUDDICOM, Н. W., Bordighera, Italy. 
Brit. Continental Electricity. 
BULL, №. Lanman, 195, Broadway, New York. 
Western Union Telegra ћ. 
BUNBURY, Sir Henry C. J., The Woodlands, 
denhall, Suffolk. 
Peking and Norta China Elec. Corp. 
BUNTZEN, J., Vancouver, B.C., Canada. 
Vancouver Power. 
BURDETT, Sir H. C., К.С.В., The Lodge, Porchester- 
sq, London, W. 
Great Northern and City Railway. 
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BURGESS, J., Hartford Bank, Northwick. 
Northwick Elec. Supply. 

. BURNHAM, T. B., Stopham House, Pulborough. 

Farman Automobile 

BURNS, W., 74, Hendon-rd, Sunderland. 
Wear Electrical Engineering. 

BURRELL, C., 49, Boul. Beausejour, Passy, Paris. 
British Thomson- Houston. 


BURT, CHARLES, J.P., Hillside House, Richmond, 
[Surrey. 


Anglo-American Telegraph. 
BURTON, F. M., Gainsborough. 
Robey & Co. 
BUSH, J. M., Ash Grove, Hackney, London, N 
New Century Are Light. 
BU SHELL, R., Hinderton Lodge, Neston, Chester. 
Liverpool Overhead Rail wav. 
BURTON, W. C., 22a, College-hill, London, Е.с. 
J. G. White & Co. 
BURTON, W. K., 224, College-hill, London, E. c. 
Adelaide Development. 
BUTLER, Lord ARTHUR, 7, Portman- sq, London, w 
Iale of Thanet Elec. Tramways and Lighting. 
J. G. White & Co. 
Perth Elec. Tramways. 
БОТЬЕВ, E. M., Tower House, Harrow. 
Harrow Elec. Light and Power. 
BUTLER, L. W. G., Maidenhead. 
Reading Elec. Supply. 
BUTTERS, H. A., 45, Threadneedle-st, London, Е.С. 
Mexico Elec. Tram ways. 
BUXTON, F. C., West Lodge, Acton, London, У 
McGuire Mfg. ( Man.) 
BYNG, G. B., 69-71, Queen Victoria-st, London, Е.С. 
General Elec. (Ch.) 
BYNG, Max B., 71, Queen Victoria-st, London, Е.С. 
General Elec. (Man.) 
Thomson-Davis Telephone System. 
Uxbridge Electricity Supply. 
CAILLARD, Sir Vincent, 92, Cannon-st., London, Е.С, 
Bath Elec. Tramways ((A.) 
CAIRNEY, W. D., 45, Renfield-st, Glasgow. 
Scottish House-to-House Elec. 1643 
CALLAWAY, Носн, Guildcroft, Guildford. 
John I. Thornycroft & Со. ( Tech.) 
CALLENDER, T. O., West Heath House, Abbey 
Wood, Kent, and Hamilton House, Victoria 
Embankment, London, Е.С. 
Adelaide Development. 
Thomas Bolton & Sons. 
British and Foreign Light Railway Synd. 
Callender's Cable and Construction (Маъ.) 
Cornwall Elec. Power. 
Derbyshire and Nottinghamshire Elec. Power 
Synd. 
Dolter Elec. Traction. 
Lancashire Power Construction. 

Yorkshire Elec. Power. (Bournemouth, 
CALLENDER, W. O., Ormiston, Portarlington-rd, 
Callender's Cable and Construction (Special). 

CALVERT, J. Н., J.P., Avenham Tower, Preston. 
Electrolytic Alkali. 
САММ, Ј., 67, Broadway, Lancaster. 
Flather & Со. 
CAMPBELL, A., 84, Trent Boulevard, Nottingham. 
Blackburn, Starling & Co. 
CAMPBELL, Сотли F., 38, Old Broad-st, London, Е.С. 
Telegraph Construction and Maintenance. 
CAMPBELL, Col. the Hon. H. W., 44, Charles-st, 
Berkeley-sq, London, w 
Waterloo and City Railway. 
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CANDEE, W. L., New York. 
Okonite (CR.) 
CAPPEL, Sir ALBERT J. LErOC, K. C. I. E., 27, 
Kensington Court-gdns, London, w. 
Black Sea Telegraph. 
Deutsche See-Telegraphen- Gesellschaft. 
Eastern Telegraph. , 
Eastern and South African Telegraph. 
Eastern Extension Telegraph. 
Globe Telegraph and Trust. 
London Platino-Brazilian Telegraph. 
Pacific and European Telegraph (GR.) 
River Plate Telegraph. 
Submarine Cables Trust (Trustee). 
West Coast of America Telegraph (Vice- СА.) 
Western Telegraph. [Tyne. 

CARINGTON, H. H. S., Elswiek Wks, Newcastle-on- 
Sir W. G. Armstrong, Whitworth & Co. 

CARO LAN, E. A., 83, Cannon-st, London, E. c. 
British Thomson- Houston. 

Lancashire Power Construction. 
Yorkshire Elec. Power. 

CARROLL, E. B., Huntington, Ottershaw, Surrey. 
Hillgrove & Armidale Elec. Corp. 

CARVILL, P. G. Hamitton, M.P., 29, Morpeth- 

mansions, London, S. w. 
Electric and General Assurance. 
Poole and District Elec. Traction. 

CASSELS, R., Patella Works, Paisley. 
Paterson, Cooper & Co. 

CASSON, A. C. B., 68, Pall Mall, London, s.w. 
Hampstead Elec. Supply. 

CASTAÑEDA, T., 4, Coleman-st, London, k. c. 
Havana Electricity. 

CATER-SCOTT, C.J., 109, Leadenhall-st, Lond., Е.С. 
Great Northern, Piccadilly and Brompton Rly. 
Underground Elec. Rlys. of London. 

САТТАХАСН, Ewxx, 29, Great St. Helens, Lond, Е.с. 
Brazilian Mica Syndicate 

CAVERHILL, G., Montreal, Canada. 

Royal Elec. Co. of Montreal. 

CAWLEY, G., 29, Gt. George-st, London, s.w. 
Elec. Canal Haulage. 

CAYLEY, C. T., Abchurch-yard, London, Е.С. 
Dick, Kerr & Co. (CA.) 

CELLERIER, Lucien, 15, Rue Petitot, Gene vu. 
Tudor Accumulator, 

CHADBURN, W., 14, Waterloo- rd, Liverpool. 
Chadburn’s (Ship) Telegraph (СА. and Мал.) 

CHADWICK, R., 43, St. Martin's-In, London, w. c. 
Charing Cross and Strand Elec. Supply Corp. 
Charing Cross and City Elec. 

CHAL LON ER, Wm., Blackpool, Lancs. 

Simplified Underground Conductor. 

CHAMBERLAIN, Автнџе, J. P., Moor Green Hall, 

Moseley, Birmingham. 
Chamberlain and Hookham (CR.) 
Midland Elec. Light and Power ((K.) 

CHAMBERLAIN, W., Thorngrove, Worcester. 
Pearsoo Fire Alarm. 

CHAMBERLIN, G. M., Norwich. 

Norwich Elec. Tramways (Лер. Corp.) 

CHAMBERS, E. J., The Foxhills, Wombourne, Staffs. 
)ullers ( M«n.) 

CHAMBERS, Turo. G., 7, Curzon.st, London, w 
Electromobile (un.) 


, CHAMBRE, Јонх, Commercial-bldgs, Рот. 


Shannon Elec. Power Synd. 
CHANDLER. A. B., 255, Broadway, New York. 
Commercial Pacific Cable. 
E-D Ch 


602 


CHANTREY, С. H., 57, Moorgate-st, London, B.C. 
Typewriting Telegraph Corp. 

CHAPMAN, Н. R., 62, Bewick-rd, Gateshead. 
Clarke, Chapman & Co. (СА.) 

Sunbeam Lamp. 
CHAPMAN, J. Е., 25, Hamilton House, Victoria Em- 
bankment, London, E.c. 
Charing Cross, Euston and Hampstead Rly. 

CHARLES, F., Littlegrove, East Barnet, Herts. 
Witting. Eborall & Co. 

CHARRINGTON, E., 63, Queen Victoria-st, Lond., Е.С. 
Bromley (Kent) Elec. Light and Power. 
Chislehurst Elec. Supply. 

Twickenham and Teddington Elec. Supply. 
Urban Elec. Supply. 
CHAUVIN, G. VON, 
Bromley, Kent. 
Rand Central Elec. Works. 
Siemens Bros. & Co. 
Siemens Elec. Appliances 
West India and Panama Telegraph. 
CHEEVER, H. D., New York. 
. Okonite. 
CHEEVER, J. H., New York. 
Okonite. 

CHENNELL, B., Foley House, Newmarket. 
Newmarket Elec. Light. 

CHERRY,W., Spring Clough, Worsley, nr. Manchester 
Lancashire Dynamo and Motor. 

CHETWY ND, G. J. B., River Don Works, Sheffield. 
Elec. and Ordnance Accessories. 

CHRISTIE J.A.. The Chantry, Stanmore, Middlesex. 
City of Birmingham Tramways. 

CHRISTIE. WM., M.B., C.M., Woodside, Aberdeen. 
Aberdeen Suburban Tramways. 

CHRISTOPHER, E. C., 82, Victoria-st, London, s.w. 
Cowper-Coles (Sherard). 

CHRISTY, Frank Chelmsford. 

Milford-on-Sea Elec. Supply. 
CIANTAR, U., Park House, Maitland-park-road, 
London, N.w. 
Bastian Meter. 

CLAPPERTON, G., 253, Broadway, New York. 
Commercial Pacific Cable. 

CLAREMONT, E. A., Leigh-rd, Knutaford, Cheshire. 
W. T. Glover & Co. ( Man.) 

Howard Conduit. 
Royce (CR.) 
Trafford Power and Light Supply (1902). 

CLARK, A. P., Madeira-rd, Brighton. 

Brighten & Rottingdean Seashore Elec. Tramroad. 

CLARK, №. J., Cla-Jen, Whipps Cross-rd, Leyton- 

stone. 
Hart, Accumulator. 
Lond. Elec. Mobile Synd. ((A.) 
CLARK, J. J., J. P., Goldstone House, Fonthill- rd, Hove, 
Sussex. 
Brighton & Rottingdean Seashore Elec. Tram (CA.) 

CLARK, Тнов. Е., 195, Broadway, New York. 
Western Union Telegraph. 

CLARKE, W. F., C. E., Esker House, Lucan, co. Dublin. 
Dublin and Lucan Elec. Rly. 

CLARKSON, С. Н., 13, Abchurch-lane, London, к.с, 
Castner-Keliner Alkali. 

CLAYTON-EAST, Sir G. A, Bt, Hall-pl, Maidenhead. 
Willans and Robinson (Dep. Ch.) 

CLEAVER, R., J. P., 2, St. Giles’-sq, Northampton. 
Northampton Elec. Light and Power. 

CLEVELAND Апм., Bolton Crofts, Richmond, Yorks. 
Northern Counties Electricity Supply. 


“Jesmond,” Sundridge-ave, 
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CLIFFORD, C. W., Red House, Market Drayton. 
Market Drayton Elec. Light and Power. 
CLOUD, J. W., 82, York-rd, King's Cross, London, м. 
Brit. Westinghouse Elec. and Mfg. 
CLOUSTON, E. S., Montreal, Canada. 
Mexican Elec. Worka. 
CLOWRY, Конт. C., Col., 195, Broadway, New York. 
Western Union Telegraph (Pres. and Gen. Man.) 
CLUTTERBUCK, H. F., The Old Bank, Bath ; and 
50, Cornhill, London, E.c. 
Bath Elec. Tramways. 
COCHRANE, Hon. T. H. A. E., M.P., 12, Queen’s- 
gate, S. w., and 50, Old Broad-at, k. C., London. 
Direct United States Cable. 
COCKBURN, Sir J. A., K.C.M.G., 10, Gatestone-rd, 
Upper Norwood, London, В.Е. 
Pearson Fire Alarm. 
CODD, L. B., Standard Works, Dame Agnes-st, Not- 
tingham. 
Codd Are Гатар. 
COFFIN, C. A., 44, Broad-st, New York, U.S.A. 
British Thomson-Houston. 
COLBECK, C., Moretons, High-st, Harrow. 
Harrow Elec. Light and Power (CR.) 
COLEBOURNE,H., Donington House, Norfolk- st, w. C. 
Merthyr Elec. Traction and Lighting. 
COLLIER, W. H., Atlantic-chmbe, Brazennose-st, 
Railway Lighting ((A.) (Manchester. 
COLLINS, H., Leopold House, Reading. 
Reading Elec. Supply (CR.) 
COLLINS, J. B., Faumavez-st, Guernsey. 
Guernsey Railway. 
COLTHURST-VESEY, Capt. C., D.L., J.P., Lucan 
House, Lucan, co. Dublin. 
Dublin and Lucan Elec. Ву. 
COLVIN, Sir AUCKLAND, К.С.5. [., Earl Soham Lodge, 
Framlingham, Suffolk. 
Oriental Telephone and Elec. (CR.) 
Telephone of Egypt (Ch.) 
COMINGS, W. R., Wharncliffe, Wimbledon Park, 
London, 8.w. 
Conduit and Insulation. 
CONCANON, J. B., 28, Austinfriars, London, X.c. 
Anglo-Argentine Tramways. 
Argentine Elec. Traction. 
Barcelona Tramways (CR.) 
Brisbane Elect. Tramways Investment. 
Buenos Ayres and Belgrano Elec. Tramways. 
CONNER, J., Strand-rd, Preston. 
English Elec. Mfg. Co. (and Gen, Man.) 
CONNETT, А. N., 22a, Colleye-hill, London, Е.С. 
J. G. White & Co. (and Chief Eng.) 
CONNOLLY, Hy., Blackley, Eastwood, Clayton 
Bridge, Manchester. 
Connolly Bros. 
CONNOLLY, James, 5, Wilton Polygon, Cheetham- 
hill, Manchester. 
Connolly Bros. (Man. and Sec.) 
CONNOLLY, J. T., 10, Delaunays-rd, Crumpeall, 
Manchester. 
Connolly Bros. ( Man.) 
CONNOR, C. С., Ј.Р., 4, Queen's Elms, Belfast. 
Electrolytic Alkali (CÀ.) 
Genera] Electrolytic Parent (Ch.) 
CONOLLY, W., Buckhurst, Redhill, Surrey. 
Dowsing Radiant Heat. 
COOK, S. H., 28, Victoria-st, London, s.w. 
Leatherhead and District Elec. 
COOK, W. W., 253, Broadway, New York. 
Commercial Pacific Cable. 
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COOKSON, W. А., Seaforth, near Liverpool. 
Liverpool District Lighting. 
COOLIDGE, T. JErrgrson, Jun., Hamilton House, 
Victoria Embankment, E.C. 
Underground Elec. Railways of London. 
COOPER, A. T., Electricity Works, Reading. 
Whitchurch and Pangbourne Elec. Supply. 
COOPER, C., Trafford Park, Manchester. 
W. T. Glover & Co. 
Howard Conduit. 
COOPER, R., 55, Coleman-st, London, Е.с. 
Mersey Hailway. 
COPPEN, J., Normanhurst, Ashford, Middlesex. 
London Platino-Brazilian Telegraph. 
Western Telegraph. 
CORBETT, J. R, 574, Old Broad-st, London, Е.С. 
Anglo-Argentine Tramways. 


CORDREY, W., 5, St. Muldred’s-rd, Lee, London, S. B. 


W. Н. Willcox & Co. (Мал.) 
CORLETT, G. S., 5, Somerville-rd, Wigan. 
Corlett Elec. Eng. (.Man.) 
CORNWALLIS-WEST, Сеовак F. M., J.P., 554, Gt. 
Cumberlaud-pl, London, w. 
Elec. апа General Assurance. 
North Metropolitan Elec Power Distribution. 
Poole and District Elec. Traction. 
Potteries Elec. Traction (СА,) 
Brush Нес. Engineering. 
Wrexham and District Elec. Tramways ((A.) 
CORRIE, W. А. WYNNE, Osweatry. 
Oswestry Elec. Lighting and Power (CM.) 
COTTON, Ald. М. F., J.P., Hollywood, Roebuck, 
Dundrum, Со. Dublin. 
Dublin United Tramways 
Shannon Water and Elec. Power. 
COULSON, W. A., 47, Broad-st, Mile End, Glasgow. 
Mavor and Couleon (Man). 
COURTENAY, J. Irvine, M,A.,1, Essex - ct, Temple, 
London, E.c. 
Chelsea Elec, Supply (CR.) 
Elec. Construction. 
Elec. Power Storage (Ch. and Mun.) 
Oxford Elec. 
United River Plate Telephone (CR.) 
COURTNEY, C., Ashbrook-road, Holloway, London, х. 
Ross, Courtney aud Co. (Joint Мат.) 
COUZENS, H. W., M.I.E.E., East View, Uxbridge. 
Uxbridge and District Elec. Supply (Man.) 
COWAN, Снав. J., 82, Victoria-st, London, s.w. 
Cowans. 
Key Engineering. | 
COWAN, Edw. W., Springfield-lane, Salford. 
Cowans ( Man.) 
COWEN, J. K., 195, Broadway, New York. 
Western Union Telegraph. 
COWLES, Denis J., M.A., Manor House, Felixstowe. 
Bastian Meter. 
COWPER-COLES, S. H., 82, Victoria-st, London, s.w. 
Cowper-Coles (Sherard) ( C'h.) 
Cowper-Coles Inventions Development. 
COWPER-COLES, S. О., 82, Victoria-at, London, s.w. 
Cowper-Coles (Sherard). 
Cowper-Coles Galvanizing Synd. 
Cowper-Coles Inventions Development. 
COWPER-COLES, W. B., 82, Victoria-st, London, 8.w. 
Cowper-Coles (Sherard). 
Cowper-Coles Galvanizing Synd. 
Cowper-Coles Inventions Development. 
COX, G. A., Toronto, Oat. 
Toronto Railway. 


CRADOCK, Lt.-Col. M., C.B., Westinghouse-bldg, 
Norfolk-st, London, w.c. 
British Westinghouse Elec. and Mfg. 

CRAVEN, C. B., Westwood, Clayton Green, Chorley. 
West Cumberland Elec. Tramways. 

CRAWFORD & BALCARRES, Rt. Hon. Earl of, K.T., 

2, Cavendish-sq, London, w., and Haigh Hall, 
Wigan. 
London Elec. Supply Corp. 
Syndicate of Elec. Engineers (СА.) 
CRAWFORD, C. J., 32, Broad Chare, Newcastle- 
on-Tyne. 
Walker and Wallsend Union Gas. 

CRAWFORD, H., Р.О. Вох 423, Pretoria, S. Africa. 
Pretoria Lighting. 

CRAWFORD, T., 10, Haldane-ter, Newcastle-on-Tyne. 
Walker & Wallsend Union Gas (СЛ.) 

CRAWLEY, С. W. S., 44, Castletown-rd, London, w. 
Langdon-Davies Elec. Motor. 

CRAWLEY, H. E., 9, Alexander-sq, s.w. 

Pearaon Fire Alarm. 

CREE, A. W., Brodsworth, Beckenham. 
Langdon-Davies Motor (CA.) 

CREE, C. E., 12, Nevern-rd, Earl’s Court, Lond., 8.w. 
Langdon-Davies Motor (CR.) 

CREIGHTON, R., 13, Howard-place, Carlisle. 

City of Carlisle Elec. Tramways. 

CREWDSON, Е. R., The Lakes, Kidderminster. 
Ashmore, Benson, Pease & Со. 

Power-Gas Corp. 

CRIPPS, W. Harrison, 2, Stratford-pl, London, w. 
Metropolitan Etec. Supply ((C.) 

CRITCHETT, C., 24, Gloucester-ter, London, w. 
Blast Furnace Power Synd. 

CRITCHLEY, J. S., Platt’s Eyot, Hampton-on-Thms. 
Immisch Elec. Launch. Р 

CRITCHLEY, W., Batley Hall, Batley. 

Yorkshire Private Telephone. 
CROMPTON, Lt.-Col. В. Е. B., C.B., Thriplands, Ken- 
sington-court, London, w. 
Aron Elec. Meter. 
Chelmsford Elec. Lighting (Ch.) 
Crompton & Co. ( Man.) 
Kensington and Knightsbridge Elec. Lighting. 
CROOKES, Sir №м., F.R.S., 7, Kensington Park- 
gdns, W., and Atheneum Club, s.w., London. 
Notting Hill Elec. Lighting (СЋ.) 

CRUDDAS, W. D., Elswick Wks, Newcastle-on-Tyne. 
Sir W. G. Armstrong, Whitworth & Co. (Vice-Ch.) 

CRUTCHFIELD, W., 18, Prestonville-ter, Brighton. 
Magnus Volk (Joint Man.) 

CUDDON, BERNARD, 6, Orme-ct, London, w. 
Oppermann (Carl) Ele:. Carriage. 

CUNARD, Sir Bach, Neville Holt, Market Harboro’, 
Chloride Elec. Storage. Leicester. 
Lanarkshire Tram waye. 

CUNARD, W. S., Pal nerston-bldgs, London, Е.С. 
Anglo-American Telegraph. 

CUNINGHAM,G.C., 57, Craven Hill-gdns, London, w 
City of Birmingham Tramways 

CUNNINGHAM, D., 41, Coleman-st, London, E.c. 
Manchester and Liverpool Elec. Rly Synd. 

CUNNINGHAM, H., Gorsey Cop, Gateacre. 
Liverpool District Lighting. 

CURRIE, T., 28, Swan-st, Manchester. 

Elec. Installation 

CURWEN, H., ‘Oakfield, Ashton-on-Ribble, Preston. 
National Elec. Supply. 

D'AETH, Major L., M. Piccadilly, London, w. 
Elec. Motive Power. 
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DALBAR, J. A. V., 56, New Bond-st, Loudon, w. 
May-Oatway Fire Appliances. 

DALBY, E., 1, Granville-ave, Long Eaton. 
Harrington Elec. Light. 

DALE, Sir Davin, Bart., West Eden Darlington. 
Dunderland Iron Ore (Ch.) 

DALE, F., 5, York-place, Scarborough. 
Scarborough Tramways. 

D’ALMEIDA, E. M., 29, Blackfriars-rd, Manchester, 
United Elec. Light and Power Supply. 


DALRYMPLE, Sir C., M. P., 20, Onslow-gdns, Lond,s.w. 


Metropolitan District Railway 


DALZELL, J. G., Clock House, Arundel-st, Lond., w.c. 


Nernst Elec. Light. 

DARBY, Јонх 
Р. В. Jackeon & Со. 

DARBY, J. H., Brymbo Hall, nr Wrexham. 
English Elec. Carbon (CA.) 

DARBY, W., 40, Calthorp-rd, Birmingham. 
English Elec. Carbon. 

DARWIN, Major L., 12, Egerton-pl, London, S. w. 


India Rubber, Gutta-percha and Telegraph Works. 


Spanish National Submarine Telegraph. 

DAVENPORT, J. D., 13, Old-sq, London, w.c. 
Evered & Co. 

DAVENPORT, \м., Hawthorn Villa, Prestwich. 
Douglas Southern Elec. Tramways. 

DAVIDSON, А, 145, Norfolk-st, Sheffield. 

British Prism Globe Elec. 

DAVIDSON, Col. С. М., 14, Victoria Park, Dover. 
Buenos Ayres Elec. Tramways. 

DAVIES, А. F., 10, Wardrobe-chmbrs, London, Е.С. 
British Вес. Meter. 

Tourtel Mfg. 

DAVIES, E., Llanharran Hotel, Ogmore Vale, Glam. 

Ogmore Valley Elec. Light and Power Supply. 
DAVIES, Frenk., 16, Mincing-lane, London, Е.С. 
Costa Rica Elec. Light and Traction. 

DAVIES, W. R., 10, Moorgate-st, London, Е.С. 
Brompton and Kensington Electricity Supply. 
Chelsea Elec. Supply. 

Edmundson's Electricity Corp. 

DAVIS, G. E., Aa, York-rd, King's Cross, London, х. 
Davis aud Timmins. 

DAVIS, Н. Јамевох, Killabeg, Enniscorthy, Ireland. 
Marconi International Marine Communication. 
Marconi Wireless Telegraph. 

DAVIS, P. WARNFORD, 614 Fore-st, London, В.С. 
Endolithie Manufacturing (OK) 

DAVIS, К. J., 10 and 11, Stonecutter-st, London, Е.С. 
La Capital Traction and Elec. 

La Capital Tramways. 
La Capital (Extensions) Tramways. 

DAVY, WALTER J., 

chester. 
P. R. Jacks n & Co. 

DAVY, M. J., A. M. I. C. E., M. I. M. E., Durham Lodge, 
East Finchley, N., and Crown- bldge, Old 
Broad-st, E.c., London. 

Arc Lamps (Aan. А 
Autocar Construction. 
Elec. Lamp Regenerating. 

DAWES, Frank, 50, 014 Broad-st, London, Е.С. 
Underground Elec. Rlys. of London. 

DAWSON, А., A Ludgate Circus-bldgs, London, к.с, 
south Staffordshire Tramways. 

DAWSON, A. T., 32, Victoria-et, London, S.W. 

Elec. and Ordnance Accessories, 

DAY, Cuas., Huntley Lodge, огох Holm, Glasgow. 

Mirrlees-W atson. 


B., Salford Rolling Mills, Manchester. 


Raynhain-ave, Didsbury, Man- 


DAY, H. S., Donington House, Norfolk-street, 
. London, w.c. 
Airdrie and Coatbridge Tramways. 
Barrow-in-Furness Tramways. 
Immisch Elec. Launch. 
Jarrow and District Elec. Traction. 
Worcester Elec. Traction (CA.) 
Taunton Elec. Traction. 
Tynemouth and District Elec. Traction. 
DEACON, Н. 8., Kempston Works, Bedford. 
Cryselco (Man.) 
DEEDES, A., Frenchay Manor, near Bristol. 
North Wales Power and Traction. 
DELBRUCK, L., 61, Mauerstr, Berlin. 
Indo- European Telegraph. 
DENDY, F. W., Eldon House, Newcastle-on-Ty ne. 
Newcastle-upon-Tyne Elec. Supply. 
DENNY, T. J., 29, Gt. George-st, Loudon, S. w. 
Blast Furnace Power Synd. 
Elec. Canal Haulage. 

DENISON-PENDER, Sir Johx, K.C.M.G., Electra 
House, Finsbury Pavement, B.C., and б, 
Grosvenor-crescent, s. W., London; and Erines, 
Tarbert, N.B. 

African Direct Telegraph. 

Amazon Telegraph (Trustee for Deb. Holders). 
Black Sea Telegraph (Мип,) 

Deutsche See-Telegraphen Gesellschaft. 
Direct Spanish Telegraph. 

Eastern Telegraph (Vice- CR. and Man.) 
Eastern and South African Telegraph (Мап.) 
Eastern Extension, Australasia & China Telegraph. 
Europe and Azores Telegraph. 

Globe Telegraph and Trust. 

London Platino-Brazilian Telegraph. 

River Plate Теергарь. 

Submarine Cables Trust (/ ustee). 

West African Telegraph ( Man.) 

West Coast of America Telegraph (CA.) 
Western Telegraph (Deputy Ch.) 

DEPEW, C. M., 195, Broadway, New York. 
Western Union Telegraph. 

DEUTSCH, FELIX, 22, Schiffbauerdamm, Berlin. 
A. E. G. Electrical Со. of South Africa. 
Electrical. 

DEUTSCH, FRanz, Warnford-ct, London, Е.С. 
Electrical. 

DEVENISH, M., Warnford-ct, London, Е.С. 

Sir Hiram Maxim Elec. and Eng. 

DEVONSHIRE, J., 2, Stafford-ter, Phillimore-gdns, 
w., and 101, Finsbury-pavement, k. c., London 

Croydon Tramways Committee ((A.) 

Croydon Tramways Exten. Committee ( Member). 
Elec. and General Assurance. 

Harrow Road and Paddington Tramways. 
Metropolitan Elec. Tramways ( Man.) 

North Metropolitan Elec. Power Supply. 

North Metropolitan Tramways. 

Traction Insurance Assoc. 

DEWRANCE, Jony, 165, Gt. Dover st, London, S.E. 
Babcock and Wilcox (Ch.) 

DICK, JohN R., B.Sc., M. I. E. E., Ard-darroch, West 
Drive, Queen's Park, Brighton. 

Mutual Elec. Trust. 

Reason Manufacturing ( Man.) 
DICK, W. R., 13, Exchange-pl, Glasgow. 

British Elec. Plant. 

Craigpark Electric Cable. 

DINWIDDIE, W. A., 9, Red Lion-ct, London, E. o. 
Fuller, Macleod & Co. 
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DIXON-HARTLAND, Sir Е. D, Bart., M.P., 14, 
Chesham-pl, London, s.w. 
Brockie-Pell Are Lamp (Vice- Cx.) 
DOLLAR, J. A. W., 56, New Bond.st, London, w. 
May-Oatway Fire Appliances. 
DOMVILLE, Rear-Adm. Sir У. CRCIL H., Bart., 
C.B., The Chantry, lpswich. 
John I. Thornycroft & Co. 
DON, A. L., 2, Northgrove, Highgate, London, N. 
London Elec. Wire. 
DONALDSON-HUDSON, R. C., Cheswardine Hall, 
Cheswardine, Market Drayton. 
Market Drayton Elec. Light and Power. 
DONALDSON, T.,2, Melbury-rd, Kensington, Lond,w. 
Joha I. Thornycroft & Co. (Tech.) 
DOOLETTE, G. P., 9, St. Mildred's-ct, London, В.с. 
Kalgoorlie Elec. Lighting and Power Corp. 
DORMAN, А. J., Royal Exchange, Middlesbrough. 
Cleveland and Durham County Elec. Power. 
DOULTON, H. L., Lambeth Pottery, London, 8.Е. 
Doulton & Со. (Ch. and Man.) 
DOULTON, R. D., Lambeth Pottery, London, 8.£. 
Doulton & Co. 
DOWSING, H. J., 24, Budge-row, London, Е.С. 
Dowsing Radiant Heat (Man.) 
DRAKE, Henry, 24, Rood In, Fenchurch-st, London, 
СаПепдег в Cable and Construction ((.) [Е.С. 
DRAKE, Вевхакр M., M.I.C.E., 66, Victoria-st, 
D.P. Battery. [London, s.w. 
Drake and Gorbam (Ch. and Man.) 
Jandus Arc Lamp and Elec. 
Jandus Arc Lamp (Continental Patents) and Elec. 
Monobloc Accumulator Synd. 
Nernst Elec. Light (Ch.) 
DROUGHT, J. А. Н.,2, Tokenhouse-bldgs, London, Е.С. 
Reno Elec. Stairways and Conveyora (Ch.) 
DRUMMOND, G. A., Montreal, Canada. 
Mexican Elec. Works. 
DUFF, E. J., Holly Lodge, Cressington Park, nr. 
Power-Gas Corp. [Liverpool. 
DUKAS, M., 51, Orsett Terr, Hyde-pk, London, w. 
Electricity Supply Co. for Spain. 
DUMOULIN, E., 19, Rue Miromesnil, Paris. 
Elec. Copper (dfan.) 
DUNLOP, D. J., Inch Works, Port Glasgow. 
Greenock and Purt Glasgow Tramways. 
DYER, A. R., Palm Hall, Winchester. 
Winchester Elec. Light and Power. 
EADES, J., Seymour: grove, Old Trafford, Manchester. 
Heaton and Smith (CR.) (Lond, 8.w 
EARLE, Н. A., Knightebridge Mans., Brompton-rd, 
Manchester aud Liverpool Elec. Express Rly. 
Mather & Platt. 
Yorkshire Elec. Power. 
EARLE, T. А., 46, Brown-st, Manchester. 
Jandus Are Lamp and Elec. 
Jandus Arc Lamp (Cont. Patents) and Elec, 
EASTON, J. J., 12, Queen Anne’s Gate, Westminster, 
Siemens Elec. Appliances. [London, s.w. 
EBBUTT, P. G., The Drive, Gravelly-hill, Erdington. 
Veritys. 
EBORALL, A. C., 115, Tulse Hill, London, s.w. 
Witting, Eborall & Со. (Tech.) 
&CKERT, Gen. T. T., 195, Broadway, New York. 
Western Union Telegraph (Ch.) 
ECKSTEIN, A., Peel Works, Adelphi, Salford. 
General] Elec. Co. (Man.) 
EDMONDS, Cuas., Yarmouth, Isle of Wight. 
Freshwater and Totland (I.W.) Electricity Supply. 
Yarmouth (I.W.) Elec. Supply. 
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EDMUNDS, HEN RT, M. I. M. C. E., M. I. E. E., Autron, 
Upper Tulse-hill, London s.w. 
W. T. Glover & Co. 


DIRECTORS 


і 
i 


EDMUNDSON, Jona W.,1,Shaftesbury-p!, Gateshead. 


Sunbeam Lamp (Man.) 
EDMUNDSON, Josua W., 55, Capel-st., Dublin. 
Edmundsons' Elec. Corp. 
Edmundaons' Furnishing and Engineering ( Man.) 
EDWARDS, Encar E., 24, Titchfield-rd, Enfield Lock 
Brooker and Goss. 
EDWARDS, J., 62, Bridge-st, Aberdeen. 
Aberdeen Electrical Engineering ((R.) 
EDWARDS, J. M., 13, Abchurch-lane, London, Е.С. 
Castner Elec. Alkali (U. S. A.) (Prex.) 
EDWARDS, Jonn, 72, Church-st, Egremont, Cheshire. 
South West Wireless Telegraph Ship. 
EDWARDS, T. J., 5, Victoria-rd, Clapham, Lond., s.w. 
Boardman’s Elec. Patents. 
EDWARDS, W. C., 64, Mark-lane, London, E.c. 
Boardman’s Elec. Patents. 
ELGAR, Francis, LL.D., 18, Cornwall-ter, Regent's 
Clyde Valley Elec. Power [Park, London, N.W. 
ELIESON, C. P., 4, Corbet-ct., Gracechurch-st., 
Industrial Storage Battery Synd. — [London, Е.С. 
ELLERT, A., 7, Park- place, St. Janies's, London, s. w. 
Mexican Elec. Works. 
Mexican Light and Power. 
ELLICE-CLARK, E.B.,Gore-court, Otham, Maidstone, 
Altrincham Elec. Supply (CR. ex-officio). 
Amazon Telegraph. 
Edison and Swan United Elec. Light (Дер. Ch.) 
ELLIOT, Lt-Col. G. A., J.P., Kirkstall, Southsea. 
Callender's Cable and Construction. 
ELLIS, D. C., 56, Basinghall-st, London, E.c. . 
Burmah Elec. Tramways. 
Dick, Kerr & Co. 
ELLIS, Ald. G., J.P., Landguard, 11, Eastern Villas: 
rd, Southsea. 
National Elec. Construction. 
South London Elec. Supply Corp. (CR.) 
ELLIS, Harry, F. R. C. S., 66, Broad-st-ave, London, k. C. 
Elmore's German & Austro-Hungarian Metal (Man.) 
ELLIS, J. E., M. P., Wrea Head, Scalby, Scarborough. 
Scarborough Elec. Supply ((R.) 
ELLIS, O. W., 51, Grosvenor - pl, Newcastle-on- Tyre. 
Robey & Co. 
ELLIS, T. V., Оаке бе, Sidenham, Chepstow, Mon. 
Chepstow Elec. Lighting and Power. 
ELWIN-COLES, J., Longcroft-av, Harpenden, Herts. 
Alliance Electrical. 
Veritys. 
EMBLETON, H. C., Central Bank-chmbrs, Leeds. 
Yorkshire Elec. Power. 
EMLYN, Viscount. 
Airdrie and Coatbridge Tramways. 
Auckland Elec. Tram ways. 
Greenock and Port Glasgow Tramways. 
Hartlepool Elec. Tramways. 
Rothesay Tramways. 
South Shields, Tramways and Carriage. 
Yarmouth and Gorleston Tramways. 
ENGLAND, G., 173, Union-st, Aberdeen. 
Aberdeen Electrical Engineering. 
ERLANGER, Baron E. B. р, 30, Bishopsgate-st. 
Within, London, Е.с. 
Саре Town Consolidated Tramways and Land (CR.) 
Coventry Elec. Tramways. 
Lahmeyer Electrical (CA.) 
New General Traction. 
Norwich Elec. Tramways. 
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ERSKINE, D. M., 30, Norfolk-st, London, w.c. 
Greenock and Port Glasgow Tramwaya. 
ESHER, Viscount, К.С.У.О., К C. B., 2, Tilney-st, 
London, w. 
Central Loudon Railway. (London, м.ж. 
ESSON, W. B., M. I. E. E., M. I. C. E, 127, Adelaide-rd, 
West London and Prov. Elec. Supply (un.) 
EUAN-SMITH, Col. Sir Сназ., K. C. B., C. S. I., The 
Manor Hous», Shinfield, Reading. 
Cape Elec. Tramways ((R.) 
Chilian Elec. Tramway and Light. 
Lisbon Elec. Tramways ((A.) 
Mareoni International Marine Communication. 
Marconi's Wireless Telegraph 
Mexico Elec. Tramways ((A.) 
Santiago (Chili) Elec. Tramways. 
EVANS, D. H., Еп уп House, Ogmore Vale, Glam. 
Ogmore Valley Elec. Light and Power Supply. 
EVANS, G., 35, Brazennose-st, Manchester. 
Mutual Telephone. (Surrey 
EVANS,Ald.Sir Davin, K.C.M.G., Ewell Grove, Ewell, 
Callender's Cable and Construction. 
EVAN-THOMAS, E. L., 14, Billiter-st, London, В.С. 
British Columbia Elec. Rly. 
EVERARD, E., 38, Broad.st, Bristol. 
London United Tramway» (1901). 
EVERED,G.J., Middle Hill, Englefield Green, Egham. 
Evered & Co. 
EVERED, R. B., Oatlande, Horley, Surrey. 
Evered & Со. (СЛ. and London Mun. Dir.) 
EVERED, R. G., Widney Cottage, Knowle, Warwick. 
Evered & Co. 
EVERED, S., 27-55, Drury-lane, London, w.c. 
Evered & Co. 
EVERSHED, Зурхвт, Aston-lane Works, Chiswick. 
Evershed and Vignoles ( Man.) 
EVERY, J. B. Van, 195, Broadway, New York. 
Western Union Telegraph. 
FAIRBANK, F., Northallerton, Yorks. 
Northallerton Elec. Light and Power. 
FALCONER, Jauzs, 40, Heriot-row, Edinburgh. 
Mersey Railway ((A.) 
FALKNER, J. M.,Elswick Works, Newcastle-on-Tyne. 
Sir W. G. Armstrong, Whitworth & Co. 
FARNSWORTH, J. W., Volt Works, Attercliffe, 
Sheffleld. 
J. Bake well & Co. 
F ARISE, E. GanTHWAITE, 224, College-hill, Lond., Е.С. 
Adelaide Development. | 
ЕАККАХТ, Sir R. E., 16, Great George-st, Lond, s.w. 
Elec. Traction (Ch.) 
FARRELL, WM., Vancouver, B.C. 
British Columbia Telephones. 
FARRER, Lord, Abinger Hall, Dorking. 
Great Northern, Piccadilly and Brompton Rly. 
Underground Elec. Railways of London. 
FAULDING, A. J., 4, Corbet-ct, London, Е.С. 
Industrial Storage Battery Synd. 
FAWCUS, W. P. James, 4, Queen Victoria at, Lon- 
don, Е.С.; and Red House, Altrincham. 
Aldersley and Wimslow Elec. Supply. 
Crossley Bros. 
Howard Conduit. 
Keswick Elec. Light. 
Lancashire Elec. Power. 
Railway Lighting. 
Windermere and District Elec. Supply. 
Yorkshire Elec. Power. 
FEDDON, Ум. Jas., 17 Gracechurch-st, London, Е.С. 
Bath and District Light Railway. 
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FELL, J., 25, Victoria-st, London, s.w. 

Blackpool, St. Anne's and Lytham Tramways. 

FENTON, Sir Mere, 65, New Kroad-st, London, Е.С. 
W. R. Sykes’ Interlocking Signal. 

FERGUSON, F. J., Hillside, Whitchurch, Oxon. 
Whitchurch and Pangbourne Elec. Supply. 

FERGUSON, 5. M., 20, Copthall-ave, London, Е.С. 
Deep Leads Elec. Transmission. 

FERGUSSON, A. J., 247, St. Vincent-st, Glasgow. 
Claud Hamilton. 

FERGUSSON, Rt. Hon. Sir J.,Bart.,G.C.S.1.,K.C.M.G., 

C. I. E., M. P., 80, Cornwall-gdns, London, 8. w. 
National Telephone. 
FERRANTI, 8. Z. DR, Ingleside, 51, Lyndhurst- rd, 
Hampstead, London, R. w. 
British Insulated and Helsby Cables 
Ferranti, L. (Chn. and Man.) 
FIDLER, J. C., Friar-st, Reading. 
Industrial Storage Battery Synd. 
Reading Elec. Supply. [s.w. 

FILGATE, Col. A.J., R.E., 1064, Jermyn-st, London, 

Calcutta Elec. Supply Corp. (CR.) 
Hove Elec. Lighting (CR.) 

FISCHER, Sir Henry C.,C.M.G., Southover, South 
Eastern Telegraph. [Hill Park, Bromley, Kent. 

FISH, Janez, West- st, Fleetwood. 

Fleetwood and District Elec. Light and Power. 

FISHER,T.,J.P.,Mulberry House,Garstang, Blackpool. 
Blackpool and Garstang Light Rly. (CR.) 

FISHER, W. Hayes,M.P., 13, Buckingham Рајасе-рд ов, 
Westminster Elec. Supply Corp. [London, s.w. 

FITCH, Bennett, M. I. C. E., 7, Grange-rd, Ealing, 
Central Elec. Supply. [London, w. 
St. James's and Pall Mall Elec. Light. 

FITZGERALD, Sir GERALD. K. C. M. G., 18, Cadogan- 
Anglo-American Теје. Dep.- CH.. [к@пв, Lond, w. 
Chilian Elec. Tramway and Light. 

FITZGERALD, Lovis, 195, Broad way, New York 
Western Union Telegraph. 

FITZPATRICK, Sir J. P., Johannesburg, South Africa 
Pretoria Lighting. 

FLADG ATE, W. F., 2, Craig's-ct, London, S. w. 
Charing Cross and Strand Elec. Supply Corp. (CR.) 
Charing Cross and City Elec. 

FLAGLER, H. M., 195, Broadway, New York. 
Wes'ern Union Telegraph. 

FLATHER, L., St. Cuthbert’s, Beeston Hill, Leeds. 
Flather & Co. 

FLATHER, T. A., 87, Cemetery-rd, Beeston Hill, 
Flather & Co. (Man.) Leeds. 

FLEMING, Ковент, 125, High Holborn, London, w.c. 
Central London Railway. 

FLESCH, ре Ховрмли, C., 121-125, Charing Cross- 
Electrical. (rd, London, ж.с. 

FLETCHER, G., Briar-gate House, Long Eaton. 
Harrington Elec. Light. 

FLETT, G., Abcburch-yard, Cannon-st, London, Е.С. 
Dick, Kerr & Со. (Joint Man.) 

Elec. Railway and Tramway Carriage Works. 

FORGET, F., Montreal, Canada. 

Montreal Light, Heat and Puwer. 

FORGET, Hon. L. J., 574, Craig-st, Montreal, Canada. 
Montreal Light, Heat and Power. 

Montreal Street Railway (Pres.) 

FORGET, R., Montreal, Canada. 
Royal Elec. Co. of Montreal (Pres.) 

FORREST, R., St. Fagaus, Cardiff. 

South Wales Elec. Power and Distribution (Chm.) 


"FORSTER, J. C., Clatford, Andover, Hante. 


Drake and Gorham. 
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IRWOOD, Sir W. B., Bromborough Hall, Brom- 


borougb, Cheshire. 
Liverpool Overhead Railway i (R.) 


OSTER, A. LE N RvR, Aa, Vork - rd, King's Cross, Lond., N. 


Davis and Timmins (Man.) 
OULD, A., 85, Avenue Marceau, Paris. 
Elec. Copper (CR.) 
OW KES, F., Troutbeck Bridge, Windermere. 
Keswick Elec. Light. 
Windermere and District Elec. Supply (Man.) 
'OWLER, ALFRED, 6, Lombard-st, London, Е.С. 
John Fowler & Co. (Leeds). 


"OWLER, Rt. Hon. Sir Н. H., G. C. S. I., M.P., Wood- 


thorne, Wolverhampton. 


Great Northern, Piccadilly and Brompton Rly. 


National Telephone (Pres.) [(Ch.) 
Power-Gas Corp. (Ch.) 

-OWLER, Ковевт H., Steam Plough Works, Leeds. 
John Fowler & Co (Leeds). 

FOWLER, V., 5, York-place, Scarborough. 

Scarborough Tramways. 

FOWLER, Ум., 43, Grosvenor-sq, London, w 
John Fowler & Co (Leeds) (Ch.) 

FOX, Sir Douc as, 28, Victoria-st, London, s. w. 
Venezuela Telephone and Elec. Appliances (CR.) 

FOX, Оске, J.P., Marlborough House, Dewsbury. 
Derbysbire and Nottingbamshire Elec. Power. 
Derbyshireand Nottinghamshire Elec. Power Synd. 

FOX, H., 9, Lidgett Park-ave, Leeds. КСА.) 
Morley Elec. Engineering (Man). 

FRANCIS, G. C., Welsh-st, Chepstow, Mon. 
Chepstow Elec. Lighting and Power. 

FRANKE, Max, Johannesburg, S. Africa. 
Капа Central Elec. Works. 

FRANKENBURG, Isipon, Greeengate Rubber and 

Cable Works, Salfor d, Manchester. 
Isidor Frankenburg & Sons (Ch.) 
FRANKENBURG, Merton, Greengate Rubber and 
Cable Works, Saiford, Manchester. 
Isidor Frankenburg & Sons. 
FRANKENBURG, RarPH, Greengate Rubber and 
Cable Works, Salford, Manchester. 
Isidor Frankenburg & Sons. 

FRANKLIN, A. E., 21, Cornhill, London, k. c. 
Kensington and Knightsbridge and Notting Hill 
Notting Hill Elec. Lighting. [Elec. Lighting. 

FRANKLIN, G., Norfolk-row, Sheffield. 

British Thomson- Houston. 
Lanarkshire Tramways. 
National Telephone ( Vice- Pres.) 

FRASER, E. H., Wellington House, Nottiogham. 
Derbyshire and Nottinghamshire Elec. Power Synd. 

FRASER, С. Rag, 51, Copthall-ave, London, Е.С. 
Robertson Elec. Lamp. 

FRASER, W. J., 7, St. Helen's pl, London, Е.с. 
Southern Counties Monorail Synd. 

FRASER, W. 5., 66, Broad-st-ave, London, E.c. 
Elmores German and Austro-Hungarian Metal 

(Trus. for Deb. Holders.) 

FREEMAN, F. W., 30, Church-st, Chelses, Lond., s.w. 
Teipo Accumulator. 

FREEMAN, d. D., 30, Church-st, Chelsea, Lond., s.w. 
Taipo Accumulator. 

FREMANTLE, The Hon. Sir C. W., K.C.B., J.P., 4, 

Lower Sloane-st, London, 8. w. 
British Elec. Traction. 
FRENCH, F. W., Depper Hall, Нохпе Eye, Suffolk. 
Cryselco (Ch. ) 
FRICKER, Guy C., 82, Victoria-et, London, s.w. 
| Mordey-Fricker Electricity Meter (Man. ) 
| 


FRY, G. F., J.P., City Carlton Club, St. Swithin’s-In., 
Belfast Street Tramways. [London, B.C. 
Brisbane Tramways. 

Elec. Rly. and Tramway Carriage Works. 

FULLARTON, J., Thornwood, Kilmalcolm. 
Kilmalcolm Elec. Lighting. 

FURNEAUX, A. L., Osborne House, Mumbles. 
Glamorgan Fngineering. 

FURNESS, Sir CHRISTOPHER, M.P., Grantley Hall, р 

Ripon. Yorks. 
Metropolitan Railway. 
Richardsons, Westgarth & Co. (CR.) 

FURNESS, S. W., Tunstall Grange, West Hartlepool. 
Richardsona, Westgarth & Со. 

GALLOWAY, Earl of, 74, Eccleston-sq, Belgravia, 

London, 8.W. 
Henley'e (South Africa) Telegraph Works. 
W. T. Henley’s Telegraph Works. 

GALLOWAY, E. N., Normanby, Altrincham. 

Galloways (Man. ) 

Jandus Агс Lamp and Elec. (СЋ.) 

Jandus Arc Lamp (Continental Patent«) and Elec. 

GARCKE, EwiLg, Donington House, Norfolk-st, Lon- 

don, w.c., and Ditton House, nr. Maidenhead. 

Elec. and Gen. Investment. 

British Elec. Traction (Man. Dir.), and of the 
following Associated Companies :— 

Bray Elec. Tramways. 

City of Birmingham Tramways (CA.) 

County of Durham Elec. Power Supply. 

Leamington and Warwick Elec. (CA.) 

Metropolitan Elec. Tramways (CR.) 

North Metropolitan Elec. Power Supoly (Ch.) 

Oldham, Astiton and Hyde Elec. Tramway (СЋ.) 

Poole and District Elec. Traction (Ch.) 

Potteries Elec. Traction. 

Rossendale Valley Tram ways. 

South Staffordshire Tramways (Lessee) ( CÀ.) 

Tramways and Light Railways Estates (C.) 

Worcester Elec. Traction. 

Yarmouth and Gorle«ton Tramways. 

Yorkshire (Woollen Dist.) Elec. Tramways ((R.) 

GARBE, H., 151, Queen Victoria-st, London, В.С. 
Union Elec. 

GARDNER, F. L., 7-11, Moorgate-st, London, Е.С. 

Blast Furnace Power Synd. (CR.) 
Gardner Elec. Drill and Hammer. 
Improved Elec. Glow Lamp (СЋ.) 

GARDNER, J. 5., 29, Albert Embankment, London, 
Hastings Tramway я. [B.c. 

GARNETT, Cuas., 16 Old-bldgs, Lincolu's Iun, 

London, WC 
Elmore’s German and Austro-Hungarian Metal. 

GARROD, H. J., High.st, Newmarket. 
Newmarket Elec. Light. 

GASKELL, A., 7-11, Moorgate-st, London, Е.С, 
Gardner Elec. Drill and Hammer. 

Improved Elec. Glow Lamp. 

GASKELL, H., jr., Bridge House, Sefton Park, Liver- 
Liverpool District Lighting. ( pool. 
Stirling Boiler. 

United Alkali. 

GASTON, W. F., 
Okonite. 

GATTI, J. M., B.A., 436, Strand, London, w.c. 
Charing Cross and Strand Elec. Supply Corp. 
Charing Cross and City Elec. 

GATTI, S., 10, Bedford-sq, London, w.c. 

Charing Cross and Strand Elec. Supply Corp. 
Charing Cross and City Elec. (( Man.) 


. = 
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GEDGE, 8гохкү, 11, Gt. George-st, London, s. w. 
Henley's (South Africa) Telegraph Works. 
W. T. Henley's Telegraph Works (C.) 
GEE, James, 74, Albert-st, Eccles. 
P. R. Jackson & Co. 
GEEN, Cuas., Culver Lodge, Newton Abbot. 
Lynton and Lynemouth Elec. Light. 
GELL, P. LYTTLETON, 41, Coleman-st, London, Е.С. 
Manchester and Liverpool Elec. Express Rly. ((R.) 
GERMAINE, В. A., K.C., 1, Temple-gdns, London, Е.С. 
Brompton and Kensington Electricity Supply. 
GIBBINGS, А H.,Lynton,Wellington-rd N,Stockport. 
East Cheshire Light Rly. Synd. 
Mersey Elec. Supply Synd. 
GIBBINGS, W., 11, Howard Drive, Grassendale, 
Mersey Elec. Supply Synd. ( Liverpool. 
GIBBONS, A. C., M.A., A. M. I. E. E., 24, High- st, Hamp- 
Christian and Phipps (Mun.) {ton Wick. 
GIBBONS, J. S, J.P., Boddington Manor, near 
Cheltenham. 
Christian and Phipps (СЋ.) 
GIBSON, B., 31, Warrington-crescent, London, w. 
Chelmsford Elec. Lighting. 
Crompton & Co. 
GIBSON, T. G., J.P., Lesbury House, 
Northumberland. 
Newcastle-on-Tyne Elec. Supply. 
GIFFORD, Hen. M. R., C.M.G., Boothby Hall, 
British Columbia Elec. Railway. (Grantham. 
GILBERT, С. E. G., Chingford. 
Gilbert Arc Lamp. 
GIRDLESTONE, J. O., 16, Davies-st, London, w. 
Westminster Engineering (Man.) 
GITTINGS, J. J., Aston, Birmingham. 
Redditch and District Light Railways. 
GLADSTONE, Henry N., Elawick Works, Newcastle- 
Sir W. G. Armstrong, Whitworth & Со. [оп-Тупе. 
GLASIER, G. Н. B., 7, St. James'-st, London, S. w. 
Charing Cross and Strand Elec. Supply Corp. 
( Vice-Ch.) 
Charing Cross and City Elec. 
Derbyshireand Nottinghamshire Elec. PowerSynd. 
Kent. Elec. Power Synd. (CÀ.) 
GLASS, J. H., C. I. E., Tamworth," Micham, Surrey. 
Calcutta Elec. Supply Corp. 
GLENN, J. Barger, 74, Cheapside, London, Е.С. 
Brisbane Tramways. 
City of Carlisle Elec. Tramways. 
Hampshire Light Railways (Elec.) 
Hastings Tramways. 
Portsdown and Horndean Light Railway. 
Provincial Tramways ( Man.) 
GLOVER, W. J., Liverpool-rd, St. Helens, Lancs. 
Port Madoc, Beddgelert and South Snowdon Rly. 
GLYNN, Т. 6. H., 2, Templeton-pl, London, s.w. 
Direct West India Cable. 
Halifax and Bermudas Cable. 
GODDARD, J., The Elms, Crawley. 
Metropolitan Elec. Tramways. 
North Metropolitan Elec. Power Supply. 
GODFRAY, H. C., 42, Finsbury-sq, London, Е.С. 
Imperial Tramways. | 
London United Tramways (1901). 
Wolverhampton Tramways. 
GOLBY, W., Benbury Manor, Maidstone, Kent. 
Reno Elec. Stairways and Conveyors. 
GOLD, A. G., Croft House, Stansted, Essex. 
Pritchetts and Gold. 
GOLD, К. 5., Coben End, Warwick. 
Leamington and Warwick Elec. 
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GOODBODY, W. W., 50, Dame-st, Dublin. 
Marconi's Wireless Telegraph. 
GOODSALL, D. H., 17, Devonshire-pl, London, W. 
London Platino-Brazilian Telegraph. 
Pacific and European Telegraph. 
Western Telegraph. 
GORDON, C., Lynwood, 5, Vanburgh-hill, Black- 
heath, London, 8.Е. 
London Elec. Mobile Synd. 
GORDON, Номе, 13, Ovington-sq, 8.w., aud 322, 
Winchester House, E.c., London. 
Elec. Supply Corporation. 
GORHAM, J. M., 66, Victoria-st, London, s.w. 
D.P. Battery. 
Daimler Motor. 
Drake and Gorham (Man.) 
Jandus Агс Lamp and Elec. 
Monobloc Accumulator Synd. 
GORRISSEN, Сн., York Mansion, York-st, West- 
minster, London, S. w. 
Rand Central Elec. Works. 
GOSLETT, G. A. D., Highfields, East Grinstead. 
Exchange Telegraph. 
GOSS, W. H., Freezywater, Waltham Cross. 
Brooker and Goss. 
GOSSLER, J. von. B, 52, Ferdinandstr, Hamburg. 
Indo-European Telegraph. 
GOULD, E., 195, Broadway, New York. 
Western Union Telegraph. 
GOULD, Е. J., 195, Broad «ay, New York. 
Western Union Telegraph. 
GOULD, Gero. J., 252, Gresham House, Old Broad-st, 
London, E.c. 
Western Union Telegraph. 
GOULD, Howarp, 195, Broadway, New York. 
Western Union Telegraph. 
GOVETT, A. F., 18, Albert Hall-mans., London, s.w. 
Waterloo and City Railway. 
DE GRAVE, L. W., 9, Irongate, Derby. 
Elec. Mining. 
DE GRAVE, W. E. H., 9, Irongate, Derby. 
Elec. Mining 
GRAY, Јамез, 12, Wellfield-ave, Muswell-hill, Lond., м. 
Crystal Palace District Elec. Supply. 
Elec. Construction ( Man.) 
GRAY, Ковевт Kaye, 106, Cannon-st, London, Е.С 
and Lissness Park, Abbey Wood, Kent 
Cuba Submarine Telegraph. 
India Rubber, Gutta Percha and Telegraph Works. 
South American Cable (СЋ.) 
Spanish National Submarine Telegraph (CM.) 
West African Telegraph. 
GREEN, C. Е., Oakfield, Forest Row, Sussex. 
Yale Elec. Power. 
GREEN, Е., 15, Fenchurch-ave, London, Е.С. 
Elec. Power Storage. 
United River Plate Telephone. 
GREEN, R. J., 50, Oswald.st, Glasgow. 
Standard Elec. 
GREEN, У. Р., Towerhurst, Roundhay, Leeda. 
Rossendale Valley Tramways. 
Roundhay and District Elec. Lighting. 
GREENE, С. R., J.P., West-st, Gateshead. 
Gateshead and District Tramways (CR.) 
GREENWELL, B. E., 49, Gloucester-ter, Lond., w., 
Buenos-Ayres Elec. Tramways. | 
Manx Elec. Railway. 
ORERE e V., 1, Strathallan-cres, Douglas, Iale 
of Man. у | 
Manx Elec. Railway (Trus. for Deb. Holders). 


Wi 


609 


GREENWOOD, ARTHUR, J.P., Greenholme, Burley- 
in- Wharfedale, Yorks. 
Electromobile. 
English De Laval Steam Turbine. 
Greenwood and Batley (Ch. and Man.) 
Horsfall Destructor (Ch.) 
Power and Traction. 
Russian Engineering. 
GREENWOOD, H., Albion Works, Leeds. 
English De Laval Steam Turbine. 
Greenwood and Batley (Man.) 
Russian Engineeriog. 
GREENWOOD, Јонм, 1, Marsden-st, Manchester. 
Blackpool and Fleetwood Tramroad. 
Blackpool and Garstang Light Railway (CR.) 
GREER, W. J., 58, South Eaton. pl., London, s. w. 
Barnsley and Dist. Elec. Traction. 
County of Durham Elec. Power Distribution. 
County of Northampton Elec. Power and Traction. 
Gateshead and District Tramways. 
Gen. Elec. Tramways. 
Gravesend and Northfleet Elec. Tramways. 
Hartlepool Elec. Tramways (СЋ.) 
Jarrow and District Elec. Traction. 
Peterborough Elec. Traction. 
South Shields Tramway and Carriage (C^.) 
Tynemouth and District Elec. Traction ((A.) 
Yorkshire (Woollen District) Elec. Tramways. 
GREGORY, H. M., Pontypridd, S. Wales. 
Evershed and Vignoles. 
GRENFELL, C. S., Elibank, Taplow. 
Buenos Ayres Elec. Tramways ((An.) 
City and Brixton Railway. 
City and South London Railway, 
Halifax & Bermudas Cable. (Trus. for Deb. Hldrs.) 
GREWING, Henry, Alderman’s House, Alderman’s- 
walk, Bishopsgate, London, E.c. 
China and Japan Telephone and Elec. (Ch.) 
Oriental Telephone and Elec. 
Telephone Co. of Pob 
GREWING, Н. J., 26, Queen Anne’s-gate, West- 
minster. 
London, &.w. 
China and Japan Telephone and Elec. 
Oriental Telephone and Elec. 
Telephone Co. of Egypt. 
GREY, Earl, 22, South-st, Park-lane, London, w 
African Trans-continental Telegraph. 
GRIFFIN, Gen. EvozgnE, 44, Broad-st, New York. 
British Thomson- Houston. 
GRIFFITHS, F. J., 67, Nightingale-lo, London, 
Reuter's Telegram. [s.w. 
GRIFFITH, M., 15, Austin Friars, London, E.C. 
Metropolitan District Elec. Traction. 
GRIFFITHS, G.M., Commercial-st,Nanty moel, Glam. 
Ogmore Valley Elec. Light and Power Supply. 
GRIFFITHS, T., Lees-st. Mills, Ancoats, Man- 
chester. 
Premier Elec. Lamp. 
GRIFFITHS, W., Hamilton House, Bishopsgate, 
London, Е.С. 
GRIMLEY, W. R. N., 137, Regent-st, London, w 
Alliance Electrical. 
GRIMSDALL, H., 22, The Avenue, Hornsey, Lon- 
don, N. 
W. Griffiths & Co. 
London Elec. Mobile Synd. 
GRINSTED, D., Bromley, Kent. 
Bromley (Kent) Elec. Light and Power, 
Chislehurst Elec. Supply. 
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GRIPPER, Е. E., Broad Sanctuary-chmbrs, West- 

minster, London, s.w. 

Alderley & Wilmslow Elec. Supply (CR.) 

Angus Elec. Light and Power. 

Bromley (Kent) Elec. Light and Power (CR.) 

Chislehurst Elec. Supply (Ck.) 

Edmundsons' Elec. Corp. (Мап.) 

Folkestone Elec. Supply. 

Ilfracombe Elec. Light and Power. 

Isle of Wight Elec. Light and Power (СЋ.) 

Lancashire Elec. Power (CH.) 

Lancashire Power Construction (CA.) 

Lymington Elec. Light and Power. 

Melton Mowbray Elec. Light. 

Newmarket Elec. Light. 

Scarborough Elec. Tramways. 

Salisbury Elec. Light and Supply. 

St. Helens (I.W.) Elec. Light. 

Twickenham and Teddington Elec. Supply (СА.) 

Urban Elec. Supply (СЋ.) 

Winchester Elec. Light and Power. 

Wycombe (Borough) Elec. Light and Power. 

GROTRIAN, Н. B., 58, Leinster-sq., London, w 
Twickenham and Teddington Elec. Supply. 
Urban Elec. Supply. 

GROVE, A., J. P., Wharueliffe, Chorley Wood. 
Derby shire and Nottinghamshire Elec. Power. 
Kent Elec. Power. 

Kent Elec. Power Synd. 
GROVER, A. F.S.L, 11, Cecil-ct, Charing Cross, 
London, w.c. 
Hindhead and District Elec. Light. 

GROVER, J., 38 Woodberry Down, London, N 
Hindhead and District Elec. Light (C..) 

GRUTCHFIELD, WALTER, Brighton. 

Magnus Volk. 

GUILLEAU ME, С. W., Mulheim-on-Rhine, Germany. 
Deutsch Atlantische Telegraphengesellschaft. 

GUNN, С. P., 714, Marlborough-rd, London, N 
Standard Elec. 

GUNN, Јлмкв, Toronto, Ont. 

Toronto Railway. 

GUNTHER, С. Е.. 50, Old Broad-st, London, Е.С. 
Direct United States Cable. 

GURNEY, E. C., Homeleigh, Aylestone Hill, 

Hereford. 
Ross Elec. Light and Power. 

GUTHRIE, M., Ј.Р., 12, Gambier-ter, Liverpool. 
Blackpool, St. Anne's and Lytham Tramway. 

GWINNER, A. Р. Е. W., 11, Behrendstrasse, 

Berlin, s.w. 
Siemens Brus. & Co. 

HAES, A., 1, Draper’s-gdas, London, Е.С. 
New Phonopore Telephone (CR.) 

HALL, Н. Сстнвект, 100, Piccsdiily, London, W 
Marioni’ s Wireless Telegraph (Man.) 

HALL, H., Christus-laue, Montrose. 

Angus Elec. Light and Power (£Ez.-Off.) 

HALSEY, E., 66, Old Broad-st, London, B.c. 
Charing Cross, Euston and Hampetead Railway. 

HAMILTON, Craup, 247, St. Vincent-st, Glasgow. 
Claud Hamilton (Man.) 
Craigpark Elec. Cable. 

HAMILTON, Lieut.-Col. J. F. C., 

Ryde, Isle of Wight. 
Isle of Wight Elec. Light and Power. 

HAMMICK, Ws. M., The Close, Salisbury. 
Salisbury Elec. Light and Supply (CR.) 

HAMMOND, J. H., 8, Old Jewry, London, Е.с. 
Cape Elec. Tramways. 


Spencer lodge, 


010 


HAMMOND, Ковевт, 64, Victoria-st, London, 8.w. 
Syndicate of Electrical Engineers. 
HAMMOND), R.WHITEHEAD, 64,Victoria-st, Lond., s. w. 
Malaga Electricity. 
Syndicate of Electrical Engineers. 
HAMSPOHN, J., 45 & 44, Dorotheenstrasse, Berlin. 
Argentina Elec. Traction. 
HANBURY, A. М., San Remo, Italy. 
Woodhouse and Baillie Riviera Elec. 
HANBURY, LION RL. H., 25, Mark-lane, London, Е.С. 
Crompton & Co. 
HANCHETT, Wm., Lymm, Cheshire. 
Burnand Transformer. 
HANNEN, B., Ouseleye, Wargrave, Berke. 
Doulton & Co. 
HANSEN, Р. M., Auckland, New Zealand. 
Auckland Elec. Tramways (Aſan.) 
HANSOM, Oswix, Premier-chmbr., Fleet wood. 
iie е лан Dis rict Elec. Light апа Power 
Мап. 
HARDCASTLE, F.. 87, Lancaster Gate, London, w. 
Castner-Kellner Alkali. 
Castner Elec. Alkali (U. S. A.) (Trus. Deb. Hldrs.) 
HARDIE, ALFRED, Wynnstay, Cyprus- rd, Finchley. 
Sir Hiram Maxim Elec. Eng. 
HARDMAN, W., 5. Clifton-st, Blackpool. 
Blackpool and Garstang Elec. Light Railway. 
HARE, T. J., Lyne Grove, Virginia Water. 
Baker Street and Waterloo Railway ((A.) 
HARGREAVES, James, Farnworth, Widnes, Lanes. 
Electrolytic Alkali 
HARMER, F. W., J. P., F. G. S., Oakland House, Cringle- 
ford, near Norwich. 
Schattner Electricity Meter. 
HARRIMAN, E. H., 195, Broadway, New York. 
Western Union Telegraph. 
HARRIS, Cougs L., 31, King-st, London, w.c. 
Veritys. 
HARRIS, F. L., M.P., 4, Green.st, Park- In, London, w. 
Metropolitan Elec. Supply. 
HARRIS, Dr. Е. R., Llangibby House, Usk, Mon. 
Cape Elec. Tramways. 
Cape Town Consolidated Tramways and Land. 
Mexico Elec, Tramways. 
HARRIS, J. F., Bessbrook, Co. Armagh. 
Bessbrook and Newry Tram way. 
HARRIS, J. T., The Radford, Stone, Staffs. 
Bullers ( Man.) 
HARRIS, Rt. Hon. Lord, 6, Oxford-sq, Hyde Park, 
London, w. 
National Telephone. 
HARRIS, V. D., M.D., Woodrouffe, Milford-on-Sea, 
Hanta. 
Milford-on-Sea Elec. Supply. 
HARRISON, G. H., J.P., Hagley, Stourbridge. 
Electrolytic Alkali. 
HART, А. Wooutey, 7, St. Helens-place, London, Е.С. 
Kent Elec. Power. 
HART, F. G., Station-rd, Eppiog. 
Peto and Radford (Dir. and Sec.) 
HART, S. W., Marsbgate-In Stratford, London, Е. 
Hart Accumulator. | 
HARTNELL, Мпзок, Volt Works, Leeds. 
Wilson Hartnell & Co. 
HARVEY, T. M., Ashbourne-rd. Mills, Derby. 
Wiliiam Rickard. 
HARWOOD, I., Trafford Park, Manchester. 
Trafford Power and Light Supply (1902). 
HAUVETTE, C. E,20. Gt. Winchester-st, Lond, E.c. 
Dolter Elec. Traction. 
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HAVELL, Dr. C. G., Felixstowe. 
Suffolk Electricity Supply. 
HAWES, A. T., 117, Cannon-st, London, Е.С. 
Castner-Kellner Alkali. 
HAWEs, G. W. SPENCER, 64, Victoria-st, London, s.w. 
Harrow Elec. Light and Power. 
HAWKINS, T., Peel Works, Salford. 
General Etec. 
HAY, Ско., The Chestnuts, Broad way, Stratford. 
Hart Accumulalor. 
HAY, Admiral Lord Jony, G.C.B., Fulmer- pl, Fulmer. 
Slough. 
Metropolitan Elec. Supply. 
HAY, Admiral the Rt. Hon. Sir J. C. D., Bart., G.C.B.. 
108, St. George's-sq, London, 8. w. 
Reuter's Telegram (Ch.) 
HAYNE, Wu., 3, Statioo-rd, Frinton, Essex. 
Frinton-· oa-Sea and District Elec. Light and Power 
HEAD, Sir R., Bart., 2, Sussex-pl, London, w. 
North-West London Ву. 
HEAL, J., Hamilton Lodge, Hanger-lo, Ealing, w. 
Elmore's German and Austro-Hungarian Metal. 
HEASMAN, Epwarp, 3, Laurence Pountney-hill, 
Perth Elec. Tramways (Ch.) [London, Е.С. 
HEATH, Ada. Sir LEOPOLD G., K.C.B., Anstie Grange, 
Holmwood, Surrey. 
Eastern and South African Telegraph (С^.) 
HEATH, R., D.L., J.P., Biddulph Grange, Congleton. 
British Aluminium. 
HEATON-ELLIS, Major C., 46, Norfolk-sq., Lond., w. 
Elec. Supply Corporation. 
HECHT, J. 5., Cuingford. 
Gilbert Arc Lamp. 
HEGINBOTTOM, Ald. T., Ashton-under-Lyne. 
Oldham, Ashton and Hyde Elec. Tram way. 
HEISCH, EDMUND, 18, Sr. Helen’s-place, London, Е.С. 
Bath and District Light Railway. 
HENDERSON, Gezo., 7, Mincing-lane, London, Е.С. 
India Rubber, Gutta Percha and Telegraph Works. 
HENDERSON, Geo. Epw, 16, Framlington-pl, New- 
castle-upon-Tyne. 
Tyneside Tramways and Tramroads. 
HENDERSON, J. W., 2, Moorgate-st-bldgs, Loud, Е.С. 
Thomas Bolton & Sons. 
HENSHAW, Lt.-Col. F. C., 574, Craig-st, Montreal. 
Montreal Light, Heat and Power. 
Montreal Street Railway. 
Royal Elec. Co. of Montreal. 
НЕХТУ, A., 15, Abchurch-lo, London, Е.С. 
Castner Elec. Alkali (U.S. A.) (Trus. Deb. Hldrs.) 
HERBERT, Sir Rogert G. W., G C.B., Ickleton, Great 
Chesterford, Essex. 
Eastern and South African Telegraph. 
Telegraph Construction and Maintenance (CR.) 
HERMAN, D., Holm Lea, Rainhill, Lancs. 
General Electrolytic Parent. 
НЕК, S., 93, St. Mary-st, Cardiff. 
Provincial Tramwaye. 
HERON-MAXWELL, Sir Jony, Bart., Wilbraham- 
New Century Are Light. [place, London, s.W. 
HERRING, Geo., 1, Hamilton-pl, London, W. 
City of London Elec. Lighting (СА.) 
Elec. and General Investment ((A.) 
HESSE, Gao., Johannesburg, Transvaal, S. Africa 
Rand Central Elec. Works. 
HEWARD, В. B., 96, Ashley-gdns, London, s.w. 
Aron Electricity Meter. 
Buenos Ayres Grand National Tramways. 
City and Brixton Railway. 
City and South London Railway. 
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WITT, E., 55, Brazennose.st, Manchester. 
Llandudno and Colwyn Bay Elec. Traction. 
WITT, J. M.. Tower Chambers, Brown-st, Man- 
Autocar Construction. [ chester 
Y L-DIA, G. E., Birk Crag, Stretton, Cheshire. 
Electric Generating Stations (Man.) 
Harwich Elec. Lighting and Tramways. 
Port Madoc, Beddgelert and South Snowdon Rly. 
LY TESBURY, Lord, Heytersbury, Wilts. 
Yarmouth (I. W.) Elec. Supply. 
lOKS-BEACH, Rt. Hon. Sir MicHaíaEL, Coln 
St. Aldwyns, Fairford, Glos. 
Central London Railway. 
LIGGINBOTTON, Lrovp, Rederoft, 
Heaton Moor. 
New St. Helens and District Tramways. 
Premier Elec. Lamp ((A.) 
IIGGINS, Capt. C. C., Upton Park, Slough. 
Slough and Datchet Elec. Supply. 
11GGINS, L. R., 224, College-hill, London, к.с. 
Adelaide Development. 
IILDICK, J., 57, Lysways-st, Walsall. 
Walsall Electrical ( CÀ.) 
HILL, E. L., $, Ashfield-rd, Aigburth, Liverpool. 
Witney Elec. Supply. 
HILL, J. W., J.P., Clanaboy, Lucan, Co. Dublin. 
Dublin and Lucan Elec. Rly. 
HILL, Dr. W. В., J.P., Grosvenor House, Lymington. 
Lymington Etec. Light and Power. 
HILLS, A. F., Canning Town, London, Е. 
Thameslronworks,Shipbuilding & Eng.(Ch.d: Man.) 
HILLS, T. H., Chemical Works, Deptford, London, S.E. 
Thames Ironworks, Shipbuilding & Engineering. 
HILTON, C. SurgRErr B., 41, Roland-gdns, Lond., S. w. 
British Elec. Traction and following Associated. 
Companies: 
Auckland Elec. Tramways (R.). 
Birmingham and Midland Tramways (CR.) 
Brush Elec. Engineering. 
City of Birmingham Tramways. 
County of Durnam Elec. Power Supply. 
Devonport and District Tramways. 
Dudley, Stourbridge, and Dist. Elec. Tract. (CR.) 
Electrical Power Distribution. 
Greenock and Port Glasgow Tramways. 
Middleton Elec. Traction (CÀ.), 
Nelson (B.C.) Elec. Traction. 
Rothesay Tramways. 
Wolverhampton Dist. Elec. Tramways ((R.) 
Brush Electrical Engineering. 
New Zealand Elec. Light and Traction (Ch.) 
HIRSCHMANN, B., 23, College-hill, London, Е.С. 
Union Cable ((A.) [London, к.с. 
HIRST, Ново, M.LE.E. 71, Queen Victoria-st, 
Aron Electricity Meter (Ch.) 
General Elec. (Man.) 
Robertson Elec. Lamp. 
HOARE, H. A., Salisbury House, London Wall, Lond., R. o. 
Hove Elec. Lighting. 
HOBSON, RicHARD, J. P., The Marfords, Brom- 
borough, Cheshire. 
Liverpool Overhead Railway (Dep. Ch.) 
HOBSON, 8. C., Framland House, Melton Mowbray. 
Melton Mowbray Elec. Light. 
HODGES, J. E.,5, Laurence Pountney-hill, Lond., к.с. 
Love's Elec. Traction, 
_ HODGES,W.O,, Finsbury Pavement House, Lond, E.c. 
| Okonite Co. (Trus. for Deb. Holders.) 
HODGKIN, J. E., Shelleys, Darlington. 
Ernest Scott and Mountain. 
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HOGG, H. R.,6, Clanricarde Gdns, Hyde Park,Lond.,w. 
Lancashire Light Railways. 
South Lancashire Elec. Supply. 
South Lancashire Elec. Traction and Power. 
South Lancaahire Tramways. 
HOLDEN, J. J., 73, Albert-rd, Southport. 
Mather aud Platt. 
HOLFORD, S., 50, Brondesbury Villas, London, N. w. 
New Century Arc Light 
HOLLAND, А., Holmhurat, Copse Hill, Wimbledon. 
Conduit and Insulation (СА.) 
HOLLAND, A. R., Leeaons," Chislehurst, Kent. 
Derbvshire & Nottinghamshire Elec. Power Synd. 
HOLLAND, C., 7, The Grange, Wimbledon, London, s.w. 
Indo- Euro Telegraph. London, s. w. 
HOLLAND, W., Holmhurst, Copse Hill, Wimbledon 
Conduit and Insulation. | 
HOLLIS, ALFRED, M.D., Freshwater, Isle of Wight. 
Freshwater aud Totland (I. W.) Electricity Supply. 
HOLLOWAY, HY., Burnt wood Grange, Upper Toot- 
ing, London, s.w. 
Leicestershire & Warwickshire Elec. Power Synd. 
HOLME, Col. A. H., 1, Crosshall-st, Liverpool. 
Liverpool District Lighting (CR.) 
HOLMES, Arr. H., 66, Victoria-st, London, 8. w. 
Thomson-De ie Te:ephone System. | 
HOLMES, H., 5, Cromarty-rd, Hornsey Rise, Lond, N 
West India and Panama Telegraph. 
HOLMES, L. W., M. I. E. E., 17, Soho-sq, London, w. 
Johnson- Lundell Elec. Traction (Oh.) 
HOLT, H. P., Openshaw, Manchester. 
Croasley Bros. 
HOLT, H. S., Montreal, Canada. 
Montreal Light, Heat and Power ( Pres.) 
HOLT, J., 12, St. John’s-lane, Liverpool. 
Birkenhead and Chester Tramways 
HOOD, W. W., Glyncornel, Llwympia, Glam. 
South Wales Electrical Power Distribution. 
HOOKHAM, G., J.P., Gilbertstone, S. Yardley, пг, 
Birmingham. 
Chamberlain and Hookham (Dep. Ch.) 
Midland Elec. Light and Power. 
HOOPER, J. B., 50, Norfolk-st, London, w.c. 
Brighton and Shoreham Tramways. 
HOOPER, J. Е. W., 51, Lombard-st, London, Е.С. 
Hooper's Telegraph and India Rubber Works. 
HOOPER, J. P., 51, Lombard-st, London, Е.С. 
Hooper's Telegraph and India Rubber Wrks ( Man.) 
HOPKINS, E. A., 20, Bishopsgate-st Wn, London, Е.С, 
Coventry Elec. Tramways. 
Douglas Southern Elec. Tramways. 
New General Traction ( Man.) 
Norwich Elec. Tramways. 
HOPKINS, W. B., M. I. C. E., M. I. E. E., Clun House, 
Surrey-st, London, w. c. 
Edmundsons' Elec. Corp. 
Folkestone Elec. Supply. 
Iifracombe Elec. Light and Power. 
Lancashire Klec. Power. 
Lancashire Po ver Construction. 
Scarborough Elec. Tramways. 
St. Helens (I.W.) Elec. Light. 
HOPKINS, W. HusTLER, Blackwell Hall, Darlington. 
Cleveland and Durham County Elec. Power (Ltd.) 
HOPKINSUN, Снлвгвз, 29, Ргіпсевв-зё, Manchester 
Black pool and Garstang Light Railway. 
HOPKINSON, E., D.Sc., Salford Ironworks, Mans 
chester ; and Ferns, Alderley Edge, Cheshire, 
Chloride Elec. Storage ( Vice-Ch.) 
Mather and Platt ( Vice-Ch.) 
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HOPKINSON, G. H.. 93, Pimlico-rd, London, s.w. 
Kensington and Knightebridge Elec. Lighting. 
Kensington and Knightsbridge and Notting Hill 

Elec. Lighting (Trux. for Deb. Holders.) 

HORNE-PAYNE,R. M.,8, Austin Friars, London, Е.С. 
British Columbia Elec. Railway (CA.) 

HORTON, E., Darlaston, Staffs. 

Redditch and District Light Railways. 

HOSKER, Dr. Ј. А., J.P., Kirkleatham, Boscombe. 
Bournemouth and Poole Electricity Supply. 
Poole and District Elec. Traction. 

HOSMER, C. R., Montreal. 

Direct West India Cable. 
Halifax and Bermudas Cable. 

HOTCHKISS, H. L., New York. 
Exchange Telegraph. 

HOWE, Dr. W., Askanischer Platz, Berlin. 

Siemens Elec. Appliances, [nose-st, Manchester, 

HOWE, J. C., Derby House, Denton; and 33, Brazen- 
Welsh Elec. Traction. 

HOWELL, В. H., 59, City-rd, London, Е.С. 

Robert W. Blackwell & Co. (Man.) [London, Е.С. 
HOZIER, Col. H. M., C.B., Lloyd’s, Royal Exchange, 
Marconi International Marine Communication. 

HUDSON, Lucas, Birlipg ter, Fleetwood. 

Fleetwood and Dist. Elec. Light and Power Synd. 

HUDSON, Ковт., Weetwood, Lecds. 

Yorkshire Elec. Power. T Lond., S. z. 
HUGHES, A. M., 7, Vanbrugh-Park, Blackheath, 
Elec. Haulage. [8.Е 
HUGHES, E., 75 Vanbrugh-Park, Blackheath, Lond., 

Elec. Haulage ((A.) 

HUGHES, HERBERT C., 55, Florence- rd, Brighton. 
Reason Mfg. (Man.) 

HULLEY, R. D., Albert - rd, Levenshulme, Manchester. 
Коусе. 

HULME,G. R., Donington Hee, Norfolk-st, London, w.c. 
Banbury and District Elec. Supply (СА.) 
Chichester and District Elec. Supply. 

County of Northampton Elec. Power and Traction, 

County of Surrey Elec. Power Distribution. 

Kidderminster and District Elec. Lighting and 

Traction 

Kidderminster and Stourport Elec. Tramway. 

Leamington and Warwick Elec. 

Lewes and District Elec. Supply. 

Merthyr Elec. Traction and Lighting. 

North Metropolitan Elec. Power Distribution. 

Penarth Elec. Lighting. 

St. Albans and District Elec. Supply. 

Sandgate and Hythe Elec. 

Sheerness and District Elec. Power and Traction. 

Swansea Improvements and Tramways. 

Thames Valley Elec. Supply. 

Weston-super-Mare & Dis. Elec. Supply & Traction. 
HUNSIKER, Col. MiLLARD, 71, King William-st, 

London, E.C. 

Clyde Valley Elec. Power. 

Traction and Power Securities. 

HUNTER, G. B., Wallsend-on-Tyne. 
Johnson-Lundell Elec. 'l'raction. 
Newcastle-upon-Tyne Elec. Supply. 


HUNTER, Summers, 27, Percy-gardens, Tynemouth. 


Tyneside Tramways & Tramroads. [Tyne. 
HUNTER, №. D., 38, Grainger-st, W, Newcastle-on- 
Newcastle and Dist. Elec. Light (Мап.) 
HURST, B., Burbach-grove, Hiuckley. 
Leicesterahire & Warwickshire Elec. Power Synd. 
HUTCHINSON, J., Northallerton, Yorks. 
Northallerton Elec. Light and Power. 
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HUTCHINSON, Major-Gen. C.S., C.B., 14, Kidbrook 


Park-rd, Blackheath, London, 8.8. 
Baker Street and Waterloo Railway. 
W. R. Sykes’ Interlocking Signal. 
HUTCHINSON, T. J., Aden House, Manchester-rd, 
Bury, Lancs. 
Douglas Southern Elec. Tramways (Ch.) 
HUTH, Frank, 29, Clarendon-rd, Holland Park, 
London, N 
Brooker and Goss. 

HUTTON, J., M.P., Northallerton, Yorks. 
Northallerton Elec. Light and Power (CR.) 

HUTTON, J. E., J.P., 81-83, 3 

London, W. 
T. W. Barber's Invention. 
J. E. Hutton (Man.) 
London Express Motor (CA.) 
London General Aut. 
Northallerton Elec. Light and Power (Man.) 

HYDE, James H., 195, Broadway, New York. 

Underground Elec. Rlys. of London. 
Western Union Telegraph. 

INCE, Francis, St. Benet-chmbrs, Fenchurch-st, 
River Plate Electricity. [London, Е.С. 
Syndicate of Elec. Engineers. 

INSULL, SAMUEL, Chicago, III. 

Chicago Edison Co. ( Pres.) 

IONS, T., 157, Regent-st, London, w 
Alliance Electrical. 

IRONSIDE, W. D., C.E. 3, Golden-square, Aberdeen. 
Aberdeen Electrical Engineering. 

ISAACS, Major L. H., 3, Pembridge-sy, London, w. 
Metropolitan District Railway. 

JACKAMAN, С. J., C.E., Highfield, Slough, Bucks. 
Slough and Datchet Elec. Supply. 

JACKSON, С. M., Ankerbold,“ Chesterfield. 
Derbyshireand Nottinghamshire Elec. Power Synd. 

JACKSON, H. F., Northampton Grove, Canonbury, 

London, N 
Anglo- Portuguese Telephone ((R.) 
Consolidated Electrical ( Man.) 
Edison-Gower- Bell Telephone Co. of Europe. 

JACKSON, Sir Hy. MATBER, Llantilio, Abergavenny. 

Lancashire Light Railways. 
South Lancashire Elec. Supply. 
South Lancashire Elec. Traction and Power. 
South Lancashire Elec. Tram ways. 
JACKSON, В. Newton, J.P., Salford Rolling Milla, 
Manchester. 
Р. R. Jackson & Co. (Ch.) 

JACKSON, Wm., J.P., Thorngrove, Aberdeen. 
Aberdeen Suburban Tramways. 

JACOBY, H., 54, Bayham-pl, Camden Town, Lond, N.w. 
White, Jacoby & Co. 

JAEGER, G., Lingdale, Tollemache-rd, Claughton, 

Birkenhead. 

JAMES, Ерслв R., 59, City-rd, London, Е.с. 
Robert W. Blackwell & Co. (Joint Man.) 

JARAY, A., A.M.I.E.E., 66, Bernera-st, London, w 
Frank Suter & Co. 

JARVIS,Lt.-Col. A. WESTON, 106, Cannon-st, Lond, x. c. 
India Rubber, Gutta Percha and Telegraph Works. 

JASPER, F., 270, High-st, Chatham. 

Chatham, Rochester and District Elec. Lighting. 

JASPER, H., 270, High-st, Chatham. 

Chatham, Rochester & District Elec. Lighting (Ch.) 
Kent Elec. Power Synd. 
Kent Elec. Power. 

JENNINGS, G. J., Bassett House, Newmarket. 

Newmarket Elec. Light. 
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PPE, J., Jun., Р.О. Box 423, Pretoria, Transvaal. 


Pretoria Lighting. 

RIS, J. T., 28, Victoria-st, London, 8 w. 
Kensington and Knightsbridge Elec. Lighting. 
National Elec. Construction. 

Notting Hill Elec. Lighting. 

(SUP, Morais K., 195, Broadway, New York. 
Western Uni п Telegraph. 

НХ, R. J., 121, Newgate-st, London, E.O. 

Heno Elec. " Stairways and Conveyors. 
!)HNSON, Автнов, J.P., C.E., The Highlands, 
Broomy Hill, Hereford. 
Roes Elec. Light and Power. 

)HNSON, E. E., 78, King-st, Manchester. 
Railway Lighting. 

JHNSON, Epwarp H., 16a, Soho-sq, London, w 
Johnson-Lundell Elec. Traction. 

JHNSON, W. CLAUDE, 32, Hyde Park Gdns, Lond., w. 
D. P. Battery (CA.) 

Jandus Are Lamp (Continental Patents) and Elec. 

OHNSON, W. H., Woodleigh, Altrincham. 

Electromotors ((.) 
O0HNSTON, Е. Axkx., 16, Draycott-pl, London, 8. w. 
Black Sea Telegraph. 
Direct Spanish Telegraph. 
Eastern Telegraph. 
OHNSTON, Тнов., Roslin Lodge, Tyson- rd, Forest 
Bastian Meter. | Hill, London, 8.8. 
ONES, Е. Коська, Bridge-st, Llangollen. 
Llangollen aod District Elec. Light. 
ONES, F. C., New York. 
Okonite. 
ONES, Е. W., Moiravale, Hampton Wick. 
Chili Telephone. 
Ecuador Telephone. 
Monte Video Telephone (Ch. and Man.) 
United River Plate Telephone ( Мам.) 
МЕЗ, T. Dicken, Eastwood, Church-rd, Huyton. 
Premier Elec. Lamp. 
NES, Wm., Commercial-st, Ogmore Vale, Glam. 
Ogmore Valley Elec. Light and Power Supply. 
JONES, W. S., Chepstow, Mon. 
Chepstow Elec. Lighting and Power. 
JOSEPH, H. Ј., 80, Gloucester-ter, Hyde Park, 8.w. 
British Jones- Manville 
J OSEPH, J., Montreal, Canada. 
Montreal Telegraph. 

JOYNT, A. Lane, 51, College-green, Dublin. 
Shannon Water and Elec. Power. 

KARMINSKI, E., 106, Cannon-st, London, Е.С. 
South American Cable. 

KAHN, H., 7, Lothbury, London, Е.С, 

Aron Electricity Meter. 

KEITH, Geo., 25, Rosslyn-hill, Hampstead, Lond., x. w. 
Amazon Telegraph (Ch. aud Man.) 

Chili Telephone (CR.) 

Cuba Submarine Telegraph. 
Ecuador Telephone ((A.) 
United River Plate Telephone. 

KELMAN, J. A., 55, New Broad - st, London, E. c. 
City of Wellington Elec. Light and Power (Man.) 
Elec. Light and Power Co. of Japan (CR.) 

KELVIN or LARGS, Lord, 15, Eaton- pl, London, s.w. 
Brit. Aluminium (and Scientific Adviser). 

Brit. Westinghouse Elec. and Mfg (Zech. Adviser). 
Kelvin and James White (CR.) 
Kodak (Fice- CR.) 
Linotype. 

КЕМР, C. W., 209, Newtown-row, Birmingham. 
Ingram and Kemp. 


KEMP, D., Read, Great Harwood, Blackburn. 
Blackpool, St. Aune's and Lytham Tramway. 
KENDAL, W. D., 55, Brazennose-st, Manchester. 
Mutual Telephone. 
KENDALL, A. G., 213, Gresham House, and 148, 
Leadenhall-st, London, E. o. 
Brazilian Street Railway. 
KENNEDY, F. C., C. I. E., 15, St. Vincent - place, 
Burmah Elec. Tramways. Glasgow 
KENNEDY, N.. 57, Walbrook, London, B. c. 
Laucashire Powe Construction. 
KENT, W. G., 199, High Holborn, London, w.c. 
Evered & Co. 
KER, Сн. C. A., 115, St. Vineent-st, Glasgow. 
Huelva Gas and Elec. 
KER, W. A., A. M. I. C. E., Patella Works, Paisley. 
Paterson, Cooper & Co. 
KERR, F. W., 31, Harrington Gardens, London, 8. w. 
Auglo- Portuguese Telephone (Man.) 
Edison Gower-Bell Telephone Co. of Europe (Man.) 
KERR, Jonn, M. P., 4a, St. Andrew's- sq, Edinburgh. 
Dick, Kerr & Co. (Joint Man.) 
Elec. Railway and Tramway Carriage Works. 
KERSHAW, W. J., 57, Waterloo-st, Birmingham. 
Redditch and District Light Rail ways. 
KIDD, G. W., Cumberland- lodge, Romford- rd, Lond., E. 
Hart Accumulator (CA.) 
KILBY, B. M., Corner Hall, Staines. 
Woking Elec. Supply. 
KILVERT, H. V., The Lodge, Ashton-on-Mersey. 
Lancashire Dynamo and Motor (C.) 
KILVERT, N, Woodcourt, Brooklands, Manchester. 
Lancashire Dynaino and Motor. 
KIMBER, H., M.P., 79 Lombard-st, London, Е.С. 
Calcutta Tramways. 
KIMBER,H. D.,8, Oakdale-rd, Streatham, London,s.w. 
East India Tramways. 
KINCAID,J., M. I. C. E, 29, Gt. George-st, London, s.w 
City of York Tramways (CA.) 
Elec. Welding (CR.) 
Primitiva Gas & Elec. Lighting Co. of Buenos Aires. 
KINDERSLEY, H. R., 9, Stone-bldgs, London, w.c. 
Burmah Elec. Tram ways. 
KING, CHARLES M., Antermony House, Milton of 
Campsie, N.B. 
Clyde Valley Elec. Power. 
KING, J., Auchengower, Helensburgh. 
Greenock and Port Glasgow Tramways. 
KING, WiLrnED, 17 and 18, Cornhill, London, Е.С. 
Exchange Telegraph (Man.) 
Typewriting Telegraph Corp. 
KINGSBURY, J. E., 171, Queen Victoria-st, Londd, E. c. 
Anglo - Portuguese Telephone. 
KINGSFORD, WaLTRER B., United University Club, 
Pall Mail East, London, s.w. 
West India and Panama Telegraph (СА.) 
KINGSLEY, L. W., 215, Water-st, New York. 
Mica Insulator. 
KINNAIRD, Lord, Eccleston-pl, Belgravia, Lond.,s.w. 
Westminster Elec. Supply Corporation. 
KIRBY, T. F., College-st, Winchester. 
Winchester Elec. Light and Power (CA.) 
KIRK, P., Union-blgs, St. John-st, Newcastle-on-Tyue, 
Corlett Elec. Engineering. 


KIRK, T., Eaglescliffe, R.S.O., co. Durham. 


Corlett Elec. Engineeriog (Ch. ) 

KIRTLEY, J. G., Sunderland. 
Wear Elec. Engineering. 

KITCHIN, A., 9, Red Lion-ct, Cannon-st, London, Е.С, 
Fuller, Macleod & Co. 
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KITCHENER, J. V., 5, Haworth’s-bldgs, Cross-st, 
Birkdale District Elec. Supply. (Manchester. 
Middleton Elec. Traction. 

North Staffordshire Tramways. 

Oldham, Ashton and Hyde Elec. Tramway. 
Potteries Elec. Traction. 

Rossendale Valley Tramways. 

Southport Tramways. 

Wrexham and District Elec. Tramways. 

KITCHING, A. G., J.P., Chace Court, Enfield. 
Manx Electric Rly. (Oh) 

Metropolitan Railway. 
Yorkshire Elec. Tramways Construction Synd. 

KLINGENBERG, Prof., 22, Schiffbauerdamm, Berlin. 
Electrical. 

KNATCHBULL-HUGESSEN,Hon.C. М.,43, Norfolk- 
North-West London Rly. [8q, London, w. 

KNIGHT, CHARLES ALBERT, “ Charlecote, 6, Upper 

Avenue-rd, Swiss Cottage, London, N.w. 
Babcock and Wilcox. 
Sturtevant Engineering. 
KNOLLYS, The Rt. Hon. Lord, G.C.V.O., K.C.B,, 
K.C.M.G., Buckingham Palace, London, 8.w. 
Central London Railway. 
E. W. Tarry & Co. 
Gt. Northern and City Railway. 
KOBBE, Pa. Кекр., Westinghouse-bldg, Norfolk-st, 
London, w.c. 
Brit. Westinghouse Elec. and Mfg. 
Westinghouse Elec. 

KOCHERTHALER, S., 45, Dorotheenstr., Berlin. 

Argentina Elec. Traction. 
British Thomson-Houston. 
Chilian Elec. Railway and Light. 

Elec. Supply Co. for Spain, 

KORTING, M., 151, Queen Victoria-st, London, Е.С. 
Union Elec. (Ch. у 

KRAMER, Н. V., Lockscrook Engine Works, Bath. 
Bath Elec. Mfg. ( Man.) 

KROEGER, M., 6, Croxted-rd, London, S.B. (tutes. 
Kroeger Light Cure and Electro-Therapeutic Insti- 

LAMB, E. H., 37, King William-st, London, Е.С, 
New System Private Telephone (Man.) 

Yorkshire Private Telephone. 

LAMB, Е. J., Queen's-ave, Muswell Hill, London. х. 
London Elec. Wire. 

LANDER, T. E., Bluirhill, Rumbling Bridge, М.В. 
British Elec. Plant. 

LANGDON.DAVIES W., 50, Bromley-com, Kent. 
Langdon-Davies Motor. 

LANIER, Сназ., 37 and 39, Wall-st, New York. 
Central & South American Telegraph (Vice Pres.) 
Western Union Telegraph. 

ТАРАСЕ, W. P., 69, Gordon-rd, Ealing. 

Brazilian Mica Synd. 

LATHAM, P. W., M. D., 17, Trumpington-st, Cambridge. 
Cambridge Elec. Supply. 

LAUDERDALE. Earl of, Thirlestane Castle, Lauder, 
Great Northern & City Railway ( Dep.-Ch.) D: B. 

LAURENCE, R., Gothie Works, Norwich. 

Laurence, Scott & Co 
LAW REN CE, Sir E., The Grange, St. Michael's, 


Liverpool Overhead Railway. Liverpool. 
LAWRENCE, F. W., НШеме, Lansdown, Bath. 
Siemens Bros. & Co. (Dep.- Ch.) [Зигтеу. 


LAWRENCE, Sir Josern, M.P., Oaklands, Kenley, 
British Westinghouse Elec. and Manufacturing. 
Dunderland ]гоп Ore. 

Linotype and Machinery (СА.) 
Edison Ore Milling Synd. (CA.) 
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LAZARUS, E. A., 52, Threa dneedle-st, London, к.с. 
Anglo-Argentine Tramways. 

Argentina Elec. Traction (Ch.) 

LAZENBY, A., Ranmore, Clifton-rd, Rugby. 
Willans and Robinson. 

LAZENBY, T. O., J.P., Eastfield, Tiverton, Devon. 
Willans and Robinson. 

LEA, Frank B., Baltic-chmbe, Wellington- st, Glasgow. 
Airdrie and Coatbridge Tramways (CA.) 
Barrow-in-Furness Tramways. 

Cavehill and Whitewell Tramway. 
Greenock and Port Glasgow Tramways. 
Rothesay Tramways. 

LEAF, Dr. WALTER, 6, Sussex-place, London, N. w. 
Central Elec. Supply. 

St. James's and Pall Mall Elec. Light ( Vice- Ch.) 

LEAKE, J. M., Wood Hill, Hale, Cheshire. 

Welsh Elec. Traction. 

LEATH, W. A., 10, Neville-st, Newcastle-on- Tyne. 
Cleveland and Durham County Elec. Power. 
Cleveland and Durham County Elec. Power (Ltd.) 

LEDINGHAM, ALEX., 1, Golden-sq, Aberdeen. 
Aberdeen Electrical Engineering. 

LEDW ARD, A. P., 29, Langford-gdns, London, N.W. 
Brisbane Elec. Tramways Investment. 

LEES, F., 35, Brazennose-st, Manchester. 

Mutual Telephone. 

LEES, Ald. W., 55, Brazennose-st, Manchester. 
Mutual Telephone. 

LEESE, W. F., 25, Powis-sq, Rayswater, London, w. 
Brompton and Kensington Electricity Supply. 
Costa Rica Elec. Light and Traction (CA.) 
Holophane. 

Rosario Elec. Co. 

LEFEVRE, Dr. J. M., Lefevre Block, Vancouver, B.C. 
British Columbia Telephones. 

LEITH, W. A., 10, Neville-st, Newcastle. 

Cleveland and Durham County Elec. Power. 

LEITNER, H., Woking, Surrey. 

Accumulator Industries ( Man). 

LE MARCHANT, J. G., 30, Tite-st, London, s.w. 
Monte Video Telephone. 

LEON, Н. S., Bletchley Park, Bletchley, Bucks. 
Anglo-American Telegraph. 

Smithfield Markets Elec. Supply. 
Yorkshire Elec. Tramways Construction Synd. 

LEONINO, Baron E., 8, Rue de Presbourg, Paris. 
Elec. Copper. 

LE ROSSIGNOL, А., 14, Vicarage Gate, London, w. 
United River Plate Telephone. | | 

LERMITTE, Н. D., "Frowick," North Mimms. 
Opperm»nn (Carl) Elec. Carriage. [Hattield. 

LE ROUGETEL, D., 9, New Bro«d-st, London, EC. 
West India & Panama Telegraph. 

LESLIE, F. J.. 15, Union-ct, Liverpool. 

South London Elec. Supply Corp. 
LEV ESON-GOWER, Hon. E. F., Elswick Works, New- 
castle-on-Tyne. 
Sir W. G. Armstrong, Whitworth & Co. 

LEVINSTEIN, I., 55, Brazennose-st, Manchester. 
Mutual Telephone. 

LEVIS. Н. C., 85, Cannon st, London, Е.С, 

British Thomson- Houston ( Man.) 

Hritish Tramways and General Construction. 
Chatham and District Light Railways. 

Cork Elec. Train ways aud Lighting. 

11е of Thanet Elec. Tramways and Lighting. 
Lanarkshire Tram ways. 

LEWIS, Н. D., Nicholas House, Nicholas-ln, London, 
Pearson Fire Alarm. [x. c. 
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LEWIS, Sir W. T., The Mardy, Aberdare. 
South Wales Elec. Power Distribution. 

LIDDELL, A. F., Stock Exchange, London, Е.С. 
New Phonopore Telephone. 

LIDDELL, C. O., Shirenewton Hall, Chepstow, Mon. 
Chepstow Elec. Lighting and Power. 


LIDDELL, F. C., The Firs, Inner Dark rd. Wimbledon. 


New Phonopore Telephone. 

LIEDER, P. A., Blumenstrasse, Hamburg. 
Peking and North China Elec. Corp. 

LIHT, J., Kenley-court, Kenley, Surrey. 
Metropolitan Railway. 

LILLEY, J. E., 10, Throgmorton-ave, London, Е.С. 
Brit. Pioneer Elec. Light & Power Co. of India (Ch. ) 
New Zealand Elec. Light and Traction. 

LINCOLN, В. T., Chicago, Ш. | 
Chicago Edison Co. ( Vice- Pres.) 

LINGARD,T. D., 10, Booth-st, Piccadilly, Manchester. 
City of Carlisle Elec. Tramways (CA.) 

Dick, Kerr & Co. 

LINGS, Scott, 6, St. James'-sq, Manchester. 
Ferranti. 

LION, L., 38, Avenue de l'Opéra, Paris. 

Cie Francaise des Cables Telegraphiques 

LITTLEJOHN, R., 8, Cavendish-sq, London, w. 
Cape Town Consolidated Tramways and Land. 

LLEWELLYN, W.,Gwalia House, Ogmore Vale, Glam. 
Ogmore Valley Elec. Light and Power Supply. 

LLOYD, HERBERT, Chifton Junction, Manchester. 
Chloride Elec. Storage. 

LLOYD, Ковент, The Limes, Ellesmere, Salop. 
Chloride Elec. Storage. 

LLOYD, Tuomas, 3, Trebovir-rd, London, s.w. 
China and Japan Telephone and Elec. 

Oriental Telephone and Elec. 
Telephone Co. of Egypt. 

LOCK, Cuas., 127, Winchester House, London, Е.С. 
Buenos Ayres Elec. Tramways (1901). 

Monte Video Telephone. 

LOCKHART, Снав., 195, Broadway, New York. 
Western Union Telegraph. 

LOEWE, I., 43 and 44, Dorotheenstrasse, Berlin. 
Marconi International Marine Communication. 

LONG, А. ре LAND, Northallerton, Yorks. 
Northallerton Elec. Light and Power. 

LONG, W., Cleabarrow, Windermere. 

Keswick Elec. Light. 
Windermere and District Electricity Supply (СА.) 

LOPES, Gxo., J.P., M. I. C. F., 1, Queensbury-place, 
Havana Electricity. [London, S. w. 

LORD, A. F., 29, Westwell.st, Plymouth. 
Lord and Shand. 

LORD, W. T., Stamford Brook Villa, Hammersmith, 
Westminster Engineering (CÀ.) [London, w. 

LOREE, Leonor F., Hamilton House, Victoria Embank- 

ment, Е.С. 
10 ound Elec. Railways of London. 

LOULE, Duc pg, Belem, Lisbon. 

Western Telegraph (in Portugal). 
LOVE, ALrRED, “ Newton,” Lawrie Park-rd, Syden- 
ham, London, 8 Е. 
Rossendale Valley Tramways (СЋ.) 

LOVE, J. С., 5, Laurence Pountney-hill, London, к.с. 
Love's Elec. Traction. 

LOW, A. G., 8, Pembridge-villas, London, w. 

Cuba Submarine Telegraph. 

LUBBOCK, Новн N., Lombard House, George - yard, 

Dolter Elec. Traction. [London, В.С. 
LUBBOCK, Hen. J. B., 15, Lombard-st, London, k. o. 
Metropolitan Elec. Supply. 


LUKACH, J. H., 2, Norfolk-st, Strand, London, w.c- 


Brit. Westinghouse Elec. and Mfg. 
Clyde Valley Elec. Power. 
Traction and Power Securities (Man.) 


LUKE, P. V., C. I. E., 57, Albert Gate-mans, Lond,s.w. 


Calcutta Elec. Supply Corp. 
Telegraph Construction and Maintenance. 

РОХАС, Е. W., 29, Christchurch-rd, Streatham, 

London, s.w. 
Mexican Elec. Works ((R.) 

LUPTON, А. G., Springwood, Roundhay, Leeda. 
Yorkshire Elec. Power ((A.) 

LYALL, Rt. Hon. Sir ALFRED C., G. C. I. E., K.C.B., 

K. C. S. I., 18, Queen’s-gate, London, S. w. 
W. Т. Henley's Telegraph Works. 

LYCETT, J. A., 153, Corporation-st, Birmingham. 
Birmingham and Midland Tramways (Мап,.) 
City of Birmingham Tramways (Man.) 

Dudley, Stourbridge & District Elec. Tract'n (Man.) 
Kidderminster & Dist. Elec. Lighting & Trac. (Man.) 
Kidderminster and Stourport Elec. Тгашузу( Мат.) 
Leamington and Warwick Elec. 

South Staffordshire Tramways (Lessee) ( Man.) 
Wolverhampton & District Elec. Tramways ( Ma.) 
Worcester Elec. Traction. 

LYNCH, F., Carbon Works, Brymbo, nr. Wrexham. 
English Electric Carbon. 

McARTHUR,W.A.,M.P.,12, Buckinghm-gte,Lond,s.w. 
British Thomson-Houston (Cz.) 

MACART NEX, J. F., Glen Fern, The Avenue, South- 

ampton, and Victoria-at, London, s. w. 
Macartney, McElroy & Co. (Man.) 
MACAULAY, Е. J., Alverstoke, Clapham Common, 
London, s.w. 
Waterloo and City Railway. 

McCLELLAND, A., Patella Works, Paisley. 
Paterson, Cooper & Co. (Ch.) 

McCONNEL, J. W., Manchester. 

Manchester and Liverpool Elec. Express Rly. 

McCORMICK, E. W., Letrualt, Helensburgh. 
Aberdeen Suburban Tramways. 

McCRAITH, J., M.D., The Elms, Melton Mowbray. 
Melton Mowbray Elec. Light. 

M’CRAITH, J. S., Park-ter, Nottingham. 
Derbyshire & Nottinghamshire Elec. Power Synd. 

McCURDY, Вовввт H., Hamilton House, Victoria 

Embaukment, London, E.c. 
Underground Elec. Railways of London. 

McDERMOTT, Josera, Volt Works, Ashton-under- 
Lancashire Electrical Engineering. Lyne. 

MACDONALD, Lt.-Col. C. E., 224, College-hill, 

London, Е.С 
Adelaide Development. 
MACDONALD, WILLIAM, 118, Queen Victoria“ st, 
London, E. c. 
British Elec. Calibrated Fuses. 
Harwich Elec. Lighting and Tramways. 

McDOUGALL, Автнов, City Corn Mille, German-st, 
Electromotors. (Manchester, 

McEACHARN, Sir M. D., Melbourne. 

Brisbane Elec. Tramways Investment. 

McELROY. J. A., 53, Victoria-st, London, S.W. 
Macartney, McElroy & Co. 

МСЕЏЕХ, C. H., 97, Cannon.st, London, Е.С. 
Callender's Cable and Construction. 

McFARLAN, J., Invermay, Lake-rd, Wimbledon. 
Elmore's German & Austro-Hungarian Metal (CÀ.) 

McFARLANE,G., M.I.M.E.,54,W. George-st, Glasgow. 
Arc Lamps. 

Edwards' Air Pump Synd. 
E-D 44 
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MACGREGOR, J., 12, Camomile-st, London, E. 
Motors. 

McILWRAITH, ANDREW, A & 4, Lime-st-sq, Lond, Е.С. 
Brisbane Elec. Tramways Investment. 

McIVER, Снав., Hesnall, Cheshire. 

Simplified Underground Conductor. 

MACKAY, A., 13, Albert-sq, Dundee. 
Johnson-Lundell Elec. Traction. 

MACKAY, CLARENCE H., 255, Broadway, New York. 
Commercial Cable ( Pres.) 

Commercial Pacifie Cable ( Pres.) 

MACKAY, D. J., 138, Leadenhall-st, London, Е.С, 
Hobart Elec. Tramway. 

MACKAY. Ј., J.P., АЛ.С Е., Reay House, Bodenham- 

rd, Hereford. 
Ross Elec. Light & Power (Ch.) 

MACKAY, Hon. R., Montreal, Canada. 
Montreal Light, Heat and Power. 

MACKAY, W., Ingleton, Yorks. 
Ingleton Elec. Lighting and Power. 
York Electrical (Ch.) 

McKAY, W. E., Century-bldgs., York. 
York Electrical. 

MACKENZIE, Maj. W. M., 29, Onslow-sq, London, 
Callender's Cable and Construction. [s.w. 
Leicestershire and Warwickshire Elec. Power. 
Leicestershire and Warwickshire Elec. Power Synd. 

MACKENZIE, Ум., Toronto, Ont. 

Toronto Railway (Pres.) 

MACKINDER, H., Beaumont Manor, Lincoln. 
Robey & Co. 

McKINNEL, Wu., 247, St. Vincent-st, Glasgow. 
Claud Hamilton (Ch.) 

MACKINTOSH, A. L., 55, Kelross-rd, Highbury, 

London, N. 
Rowell, Stuart Kelman & Co. 

МАСКВОМ, G. C., Canning Town, London, в. 
Thames Ironworks Shipbuilding and Eng. 

McLAREN, Sir CHARLES, K.C., M.P., 45, Belgrave-sq, 

London, w. 
Metropolitan Railway (Dep.- CR.) 

McLAREN, W., Moorgate Works, Moorfields, Lond,E.c. 
Accumulator Industries. 

McLAREN,W ALTER S. B., 56, Ashley-gdns, Lond, s.w. 
Cleveland and Durham County Elec. Power (Ltd. ) 
Derbyshire & Nottinghamshire Elec. Power Synd. 
Dunderland Iron Ore. 

South Wales Electrical Power Distribution. 

McLAURIN, D., 36, Basinghall-at, London, Е.С. 
Dowsing Radiant Heat. 

MACLEAN, A., Flemington-st, Springburn, Glasgow. 
Craigpark Elec. Cable. 

MACLEAN, M., Hanover-st, Helensburgh. 

Standard Elec. (Man.) 
MACLEAN, М. F., Morwick Hall  Acklington, 
Northumberland.| 
Northern Counties Elec. Supply. 

MACLEOD, A. W., 9, Red Lion-ct, London, Е.С. 
Fuller, Macleod & Co. ( Man.) 

MACLEOD, C., 22, Paisley-st, Liverpool. 

Chadburn’s (Ship) Telegraph. 

McMASTER, D., Montreal, Canada. 
Montreal Telegraph. 

McMILLAN, J. H., Manchester. 

Manchester and Liverpool Elec. Railway Synd. (СА.) 
Manchester and Liverpool Elec. Express Rly. 

MACNAIR, A.,33, Brazennose-st, Manchester. 
Mutual Telephone. 

McPHILLIPS, А. E., Victoria, B.C., Canada. 
Vancouver Power. 


MADGEN, W. L., 128, Upper Tulse-hill, London, S. x. 
British Elec. Traction. 
Brush Elec. Engineering Co. 
County of Durham Elec. Power Distribution. 
County of Durham Elec. Power Supply. 
County of Northampton Elec. Power and Traction. 
County of Surrey Elec. Power Distribution. 
Gateshead and District Tramways. ((СА.) 
Kidderminster & District Elec. Lighting & Traction 
Kidderminster and Stourport Elec. Tramway. 
Merthyr Elec. Traction and Lighting (Ch.) 
Metropolitan Elec. Tramways 
Mutual Elec. Trust (Ch.) 
North Metropolitan Elec. Power Distribution. 
North Metropolitan Elec. Power Supply. 
Penarth Elec. Lighting. 
St. Albans and District Elec. Supply. 
Sheerness and District Elec. Power and Traction 
Tramways and Ligbt Rlys. Estates. 
MAGUIRE, J. Е., 3, Cleveland-sq, London, s.w. 
African Trans-Continental Telegraph. 
MAHONY, Martin F., Ardgoyle- Blackrock, co. Cork. 
Clontarf and Hill of Howth Tramroad. 
MAKIN, Gro, 56-60, Shudehill, Manchester. 
Premier Elec. Lamp. 
MALLMANN, FRANZ, 50, Cheniston-gdns, Kensington, 
London, w. 
Buenos Ayres Elec. Tramways. | 
МАХСЕ, Sir HENRY C., C.LE., 32, Earl's Court-aq, 
Davis and Timmins (СА.) [London, s. w. 
Elec. Construction. 
Oxford Elec. (Ch.) 
West African Telegraph. 
MANDER, Ald. C. T., The Mount, Wolverhampton. 
Thomas Parker ((i.) 
MANFIELD, H., C.A., 2, St. Giles-sq., Northampton. 
Northampton Elec. Light and Power, 
MANN, J. W., Clevedale, Warwick. 
Leamington and Warwick Elec. 
MAPLES, CECIL E., Aughton Springs, nr. Ormskirk. 
Birkenhead and Chester Tramways. 
Lencashire Light Railways. 
Premier Elec. Lamp. 
South Lancashire Elec. Supply. 
South Lancashire Elec. Traction and Power. 
South Lancashire Tramways. | 
MARAIS, M., Р.О. Box 422, Pretoria, Transvaal. 
Pretoria Lighting. 
MARCEL, J., 65 & 66, Chancery-lane, London, w. o. 
Elec. Timber Seasoning and Preservation. 
MARCONI, G., 18, Finch-In, London, £.c., and Haven 
Hotel, Poole Harbour, Dorset. 
Marconi's Wireless Telegraph and Signal ( Tech.) 
_Marconi International Marine Communicat'n( Tech.) 
MARKER, A. H., Ye Gables, Heath Drive, Ham 
Croydon Tramways. [London, N. W. 
Penarth Elec. Lighting. 
Rand Central Elec. Works. 
Wolverhampton District Elec. Tramways. 
MARKHAM, Adm. Sir. A. H., K. C. B., Admiralty 
Cape Elec. Tramways. House, Sheerness. 
Mexico Elec. Tramways. 
MARLOW, W., Milford Hall, Salisbury. 
Salisbury Elec. Light and Supply. 
MARRIAGE, Wuson, J. P., Dilbridge Hall, Colchester, 
Davey, Paxman & Co. 
MARSH, H. H. S., 15, Inverness-ter, London, w. 
Vandam, Marsh & Со. 


| MARSH, T. Неквевт, 15, Inverness-ter, London, w, 


Vandam, Marsh & Co. (Мап.) 
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MARSHAM, Hon. Henry, 28, Bury-st, London, 8.w. 
India Rubber, Gutta Percha & Telegraph Works (CR.) 
Spanish National Submarine Telegraph. 

MARTEN, G. N., J. P., Marshal's Wick, St. Albans. 
Chelsea Elec. Supply. 

MARTIN, E. P., Dowlais, Glam. 

South Wales Elec. Power Distribution. 

MARTIN, HY., Grosvenor - rd, St. Helens. 

New St. Helens and District Tram ways. 

MARTIN, J. BRowxz, 28, Victoria-st, London, 8.w. 
Central Elec. Supply. 

Westminster Elec. Supply Corp. 

MARTIN, J. E., North Wall, Dublin. 

Clontarf and Hill of Howth, Tramroad. 

MARTIN, R. B.,140, High-st, Notting Hill, London, w. 
Kensington and Knightsbridge and Notting Hill 

Elec. Lighting (Trus. for Deb. Holders). 

MARTINDALE, Col. B. H., C. B., Weston Lodge. Albury, 

City of London Elec. Lighting. (Surrey, 

MARTINDALE, W. B. H., 85, Cannon-st, London, Е.С. 
Chatham and District Light Rlys. 

Cork Elec. Tramways and Lighting. 

MARTINEAU, W., 213, Gresham House, E.c., and 

58, Blomfield-rd, Maida Vale, w., London. 
Brazilian Street Railway. 

MASLIN, J. C., Harrington Factory, Long Eaton. 
Harri n Elec. Light. | 

MASON, Ј. F., Freeland Lodge, Woodstock, Oxon. 
Brit. Westinghouse Elec. and Mfg. 

Dunderland Iron Ore. [Grosvenor-pl, Lond, w. 

MASSEY-MAINWARING, Hon. W. Е. B., M.P., 30, 
Sir Hiram Maxim Elec. and Eng. 

MATHER, Com, Hilton-lane, Prestwich, Lancs. 
Mather and Platt. 

MATHER, Sir Ум., M.P., Kensington Рајасе-рапв, 
Castner-Kellner Alkali (Ch.) (London, s.w. 
Castner Elec. Alkali (U. S.A.) (Trus. Deb. Hldr.) 
Manchester and Liverpool Elec. Rly. Synd. 
Mather and Platt (CÀ.) 

MATHIEN, J., 65-6, Chancery-lane, London, w.c. 
Elec. Timber Seasoning and Preservation. 

MATTEI, Hon. A., 55, Inverness-ter, London, w. 
Hobart Elec. Tramway. 

MATTHEWS, F. P.,9-27, Hearn-st, Finsbury, London, 
Milford-on-Sea Elec. Supply. [Е.с. 

MATTHEWS, N. H., Woodview, Broomy Hill, Hereford. 
Rosa Elec. Light and Power. 

MATTHEWS, W. D., Toronto, Ont. 

Toronto Railway. 

MATTINSON,MiLEsW.,K.C.,1,Garden-court, Temple, 
River Plate Electricity, (London, в.с. 

MAVOR, H. A,, 47 Broad-st, Mile End, Glasgow. 
Mavor and Coulson, Ltd. (Man.) 

MAVOR, 5., 47, Broad-st, Mile End, Glasgow. 

Mavor and Coulson ( Man.) 

MAXIM, Sir Hrram S., Thurlow Lodge, Norwood-rd, 
Sir Hiram Maxim Elec. and Eng. [London, 8. k. 
Vickers, Sons and Maxim. 

MAY, C. E., Chanonray, Leytonstone. 

May-Oatway Fire Appliances. 

MAY, Gro., The Warren, Caversham, Oxon. 
Reading Elec. Supply. 

MAY, Gro., Walton House, Norwich. 
Kettle River Power. 

MAYNARD, Н. W., St. Aubyns, Wimbledon. 
Brockie-Pell Arc Lamp. 

MEACHER, W., 24, Carleton-rd, TufnellPk, Lond., м. 
Westminster Engineering. 

MEAR, STEPHEN, Longton, Staffs. 

Potteries Elec. Traction. 


ELECTRICAL TRADES’ DIRECTORY.-—1904. 


DIRECTORS 


MEDHURST, F., Hartfield, Elmfield-rd, Bromley, 
Bromley (Kent) Elec. Light and Power. [Kent. 
Chislehurst Elec. Supply. 

Elec. Development and Finance. 

MEEN, F., Hindhead, Surrey. 
Hindhead and District Elec. Light. 

MEEKER, J. R., Montreal, Canada, 
Royal Elec. Co. of Montreal. 

MEIER, Dr. H. H., Bremen. 
Indo-European Telegraph. 

MELCHIOR, M., 26, Kongens Nytorv, Copenhagen. 
Great Northern Telegraph. 

MELLOR, Col. J. J., J.P., D.L., The Woodlands. 
Metropolitan Rly.(Ch.) [Whitefield, nr Manchester 

MENZIES, F. C. GRAHAM, Wandle Bank House, 
Pritchetts and Gold. (Merton, Surrey. 

MERAY, JULEs DE, 1, Ruthland-gate, London, w. 
Sir Hiram Maxim Elec. and Eng. (CR.) 

MERZ, Dr. J. T., The Quarries, Newcastle-on-Tyne. 
Newcastle-upon-Tyne Elec. Supply (Ch.) 
Priestman Power. 

Sunbeam Lamp. 
Tyneside Tramways and Tramroads. 

MICKLEM, Major-Gen. E., 56, Hans-pl, London, 8.w. 
Greenwood and Batley. 

Russian Engineering. 

MILBURN, John D., Queen-st, Newcastle-on- Tyne 
Newcastle and District Elec. Lighting (C.). 
Northern Counties Electricity Supply (Ch.). 

MILES, A. C., Merchiston, Bedford. 

Airdrie and Coatbridge Tramways. 
Brighton aod Shoreham Tramways. 
Dudley, Stourbridge and District Elec. Traction. 

MILES, H. J., 14, Wilbury-avenue, Hove. 

Page and Miles (Man.) 

MILLER, G. A., 95, Tyrwhitt-rd, St. John’s, London, 
W. H. Willcox & Co. ER? 

MILLER, Е., Gresham House, London, Е.С. 

River Plate Electricity. 

MILLS, Hon. А. H., 125, High Holborn. London, w.c 
Central London Railway. 

MILLS, А. W., Spencer-rd, Grove Park, Chiswick, w. 
London Elec. Mobile Synd. 

MILNE, C. Упиллмзом, 51, Linden-gdns, London, w. 
Arc Lamps (CA.) 

Autocar Construction (CÀ.) 
Edwards' Air Pump Synd. (СЋ.) 
MINSHALL, J., Croeswylan, Oswestry. 
Oswestry Elec. Light and Power. 

MITCHELL, Cpt. C., R. N., West Highlands, Romsey-rd, 
Winchester Elec. Light & Power. [Winchester. 

MITCHELL, JAuBs, J.P., Bryntirion, Hereford. 
Ross Elec. Light and Power. 

MITCHELL, J. J., 195, Broadway, New York. 
Western Union Telegraph. 

MITCHELL, T.. Blenheim Lodge, West Park, South- 
Southern Elec. Free Wiring. [ampton. 

MOLESWORTH, Sir GuriLbroRD L., К.СТЕ., The 

Manor House, Bexley, Kent. d 
Calcutta Elec. Supply Corp. 

MOLL, OsKAR, Stolkgasse, Cologne, Germany. 
Deutsch Atlantische Telegraphengesellschaft( Man). 

MOND, ALFRED, 55, Lowndes-sq, London, S. w. 
Brunner, Mond & Co. 

Power-Gas Corp. 

MOND, Dr. L , 20, Avenue-rd, London, N.w. 
Brunner, Mond & Co. (Joint Man.) 

Power-Cas Corp. ( Vice-Ch.) 

MONEY-KENT,J.M.V.,LimeTreeHouse, Twickenham, 
Guildford Elec. Supply (Man.) { Middlesex. 
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MONKS, А. Е., 83, Cannon-st, London, Е.С. 
Chatham and District Light Rly ((A.) 
Cork Elec. Tramways and Lighting (СА.) 
Lanarkshire Tramways. 

MONTAGU,Gro. C., M.P., 33. Oxford-mans, Lond., w. 
Exchange Telegraph. 

Manchester and Liverpool Elec. Express Rly. 

МООХЕУ, Јонх, Palmerston Park, Dublin. 
Marconi’s Wireless Telegraph. 

MOONEY, MM., J.P., Leixlip Castle, Leixlip, Kildare. 
Dublin and Lucan Elec. Railway (СА) 

MOORE, C., 22, Ryder-st, St. James's, London, 8.w. 
India Rubber, Gutta Percha and Telegraph Works. 

MOORE, J. Stewart, Ballydivity. Dervock, Antrim. 
Giant's Causeway and l'ortrush Elec. ''ramway. 

MOORE, W. J. P., 147, Queen Victoria-st, London, Е.С. 
Babcock and Wilcox. 

McGuire Mfg. ((I.) 
Sturtevant Engineering. 

MOORSOM, L. H., 20. Cooper-st, Manchester. 
East Cheshire Light Railway Купа. 

MORCOM, ALFRED, M. I. C. E., Trelawne 24, Augustus- 

rd, Edgbaston, Birmingham. 
Belliss and Morcom (Ман). 

MORDEY, W. M., 82, Victoria-st, London, s.w. 
Mordey-Ficker Elec. Meter. 

MORGAN, Е. C., 20, Sussex-mansions, London, s.w. 
Burmah Elec. Tramways. 

Calcutta Tramways. 

MORGAN, Јонх, Aberdeen. 
Aberdeen Suburban Tramways. 

MORGAN, J. Prerpont, 195, Broadway, New York. 
Western Union Telegraph, 

MORISON, D. B., Albion-ter, Hartlepool. 
Richardsons, Westgarth & Co. ( Man.) 

MORRIS, Capt. A., 3, Stanhope-place, London, w. 

Costa Rica Elec. Light and Traction. 

MORRIS, Јонх, 17, Throgmorton-ave, London, Е.С. 
Buenos Ayres and Belgrano Elec. Tramways (CR.) 
Elec. Traction. 

MORRIS, SirJ. H., К.С S.I., 88, Queen's-gate, Lond., 
St. James's and Pall Mall Elec. Light. [8.w. 
Smithfield Markets Elec. Supply (Trus. for Deb. 

Holders). 

MORSE,Sypney, Lennox House, Howard-st, Lond., w. c. 
Tramways and Light Railways Estates. 

MORTIMER, P., Waterloo Station, London, S. k. 
Waterloo and City Railway. 

MOSELY, T., Bangors Park, Iver, Bucks. 

Slough and Datchet Elec. Supply (CR.) 
Windsor Elec. Installation. 

MOTT, C. G., Harrow Weald, Middlesex. 
City and Brixton Railway (CR.) 

City and South London Railway (СА.) 

MOTTRAM, Sir RicHarp, J.P., Beech House, Pendle- 
Galloways. [ton, Manchester 
Yorkshire Elec. Power. 

MOUNTAIN, W. C., South View, Hexham. 

Ernest Scott and Mountain (Man.) 

MOWER, С. А., 147, Queen Victoria-st, London, Е.С. 
Sturtevant Engineering. 

MUELLER, G. W., Dresdner Bank, Berlin. 

Mexican Elec. Works. 

MUIR, H., 22, Paisley-st, Liverpool, 
Chadburn's (Ship) Telegraph. 

MUIRHEAD, Dr. A., 54, Old Broad-st, London, E. o. 
Lodge-Muirhead Wireless & Gen. Tel. Synd. (CR.) 

MUIRHEAD, Francis Lauper, M.A., LL.B., Downe 

Lodge, Downe, Farnborough, Kent. 
Lodge-Muirhead Wireless & Gen. Telegraphy Synd. 


MUIRHEAD, Hy. James, 54, Old Broad-st, London, R. C. 
Lodge-Muirhead Wireless & Gen. Telegraphy Send. 
MUIRHEAD,JAurs, Рћалих Engineering Works, St. 
Petersburg. 
Russian Eng. 

MUIRHEAD, Јонх, Phoenix Eng. Wks, St. Petersburg 
Russian Eng. 

MULLER, М., 151, Queen Victoria-st, London, В.С. 
Union Elec. 

MUNGALL, Ну., 20, Royal-ter, Edinburgh. 

Bruce Peebles & Co. 

MUNSELL, EvGENE, 215, Water-st, New York. 
Mica Insulator 

MUNSEY, Davin, 2, Brookside, Cambridge. 
Cambridge Elec. Supply (CA.) 

MURDOCK, W. D., Bordage, Guernsey. 

Guernsey Railway. 

MURPHY, J. FiTZcERALD, Dartry, Dublin. 

Clontarf and Hill of Howth Tramroad. 

MURPHY, W. M., J.P., 59, Dame-st, Dublin, and 

Suffolk House, London, S. k. 
Cork Elec. Tramways and Lighting. 
Dublin United Tramways (Ch). 
Hastings Tramways. 
Isle of Thanet Elec. Tramways and Lighting. 
Paisley District Tramways. 
Poole and District Elec. Traction, 

MURRAY, W. P., Coatbridge, N.B. 

Scottish House-to-House Electricity. 

MURTON, W., 15, Abchurch-lane, London, Е.С. 
Castner Elec. Alkali (U. S. A.j(T'rus. for Deb. Бата.) 

MUSKER, A., 5, Merton-rd, Bootle. 

C. and A. Musker (1901). 
MUSKER, C., Inglewood, Sandown-pk, Liverpool. 
C. and A. Musker (1901). 
MUSPRATT, E. K., J.P., 5, Windsor-bldgs, George-st, 
Liverpool. 
British Insulated and Helsby Cables (C.) 
Elec. Supply of Victoria (Ch.) 
Elec, Supply of Western ‘Australia, 
Lancashire Light Railways. 
Midland Elec. Corp. (1900) (CR.) 
Midland Elec. Corp. for Power Distribution (CR.) 
South Lancashire Elec. Supply. 
South Laucashire Elec. Traction and Power. 
South Lancashire Tramways. 

МУСАТТ, O. A., 15, East 52nd-st, New York. 
Holophane. 

MYRAM, H., 1, Chestnut-place, Hampton Wick. 
Christian & Phippe. 

NAGELMACKERS, Gezo., 63, Boul. Haussman, Paris. 
Marconi International Marine Communication. 

NALDER, F. H., 54, Queen- st, London, Е.С. 

Nalcer Bros. and Thompson (Ch. and Man.) 

NANCE, A., Tramway Office, Belfast. 

Cavehill and Whitewell Tramway. 

NAPIER, Hon. Marg F., Puttenden Manor, Lingfield. 
Reuter’s Telegram. 

NASH, В. W., Palace-chmbrs, Westminster, Lond.,s.w. 
Typewriting Telegraph. 

NAUHEIM, J. F., 56, Canfield-gdns, W. Hampstead, 
British Thomson-Houston. London, N. v. 
Chatham and District Light Railway. 

Lanarkshire Tramways. 

NAYLOR, A., Gt. Amwell House, Ware, Herta. 
Mexican Elec. Works. 

NAYLOR, Јонх, 56, Caatle-st, Liverpool. 

Liverpool District Lighting. 

NEAL, E., Keybam, Hants. 
Milford-on-Sea Elec. Supply. 
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NEALE, Wx., The Cedars, АсосЕ'в-ртп, Birmingham. 


City of Birmingham Tram ways. . 

NEAME, D. J., 10, Throgmorton-ave, Lundon, Е.С. 
Kettle River Power. 

NEGUS, W., 56, Bloomsbury-sq, London w.c. 
A. Reyrolle & Co. 

NESOME, J. S., Commercial-st, Batley, Yorks. 
Yorkshire Private Telephone. 

NEUMANN, S., Warnford-ct, London, Е.С. 
African Trans-continental Telegraph. 

NEW, CLAUDE S., 11, Buckiugham-st, London, w.c. 
Empire Elec. Light and Power. 

NEW, W. J., Park House, Melton Mowbray. 
Melton Mowbray Elec. Light. 

NEWALL, J. F., 35, Brazennose-st, Manchester 
Mutual Telephone. 

NEWLAND, J. L., The Red House, Byfleet. 
Private Wire and Telephone Installation (Man.) 

NEWSOME, J. S., Commercial-sr, Batley, Yorks. 
Yorkshire Private Telephone. 

NEWSTEAD, A. C., Blythe-rd, Bromley, Kent. 
Dowsing Radiant Heat. 

NEWTON, C. A., 9, Irongate, Derby. 
Elec. Mining. 

NEWTON, F., 65, Queen Victoria-st, London, Е.С. 
Henley’s (South Africa) Telegraph Works. 
W. T. Henley’s Telegraph Works. 

NIBLETT, J. Т., Horton Kirby, Kent ; 

Queen Victoria-st, London, E.c. 

М. 5. Elec. Storage. 


NICHOLL, W. R., St. Bernard’s-rd, Olton, near 


Birmingham. 
Best and Lloyd. 
NICHOLS, Еверввгс, Toronto, Ont. 
Toronto Railway. 


NICHOLSON,G.J.L.,Albany-chmbs, Vork- st, Lon s. w. 


А. G. Beaver & Co. (Ch ) 

NICKLIN, H. P., Lechfield-rd, Walsall. 
Walsall Elec. 

NISBETT, G. H., Huyton Hey Hse., Huy ton, Liverpool. 
Mordey- Fricker Electricity Meter (CR.) 


NISBETT, H. J., 65, Adelaide- rd, Brockley, Lond., S. k. 


Renewable Elec. Lamp ( Van.) 

NOBLE, Sir A., K.C.B., 14, Pall Mall, London, 8.w. 
Sir W. G. Armstrong, Whitworth & Со. (CA.) 
NOBLE, J. Н. B., Jesmond Dene House, Newcastle- 

Newcastle-upon-Tyne Elec. Supply. [upon-Tyne. 
Tyneside Tramways and Tramroad. 
NOBLE, Saxton W. A., Elswick Works, Newcastle-on- 
Sir W. G. Armstrong, Whitworth & Co. (Tyne. 
NORDWALL, C. Егезсн ре, 121-125, Charing Cross- 
rd, London, w.c. 
Electrical. 
NORRIS, J. D. A., Suffolk House, Laurence Pountney 
Hill, Cannon- st, London, E.c. 
Larne Elec. Light Works. 
NORTHEY, P. W., 12, Dartmouth-st, London, s.w. 
Elec. Motive Power (Мап.) 
NORTON, G. Р., 25, John William-st, Huddersfield. 
British Columbia Elec. Railway. 
OAKLEY, Sir HENRY, 57, Chester-ter, London, N.W. 
Central London Railway (CR.) i 
Great Northern and Strand Rly. 
OATWAY, G. H., 82, Milton-park, Highgate, Lond., N. 
May-Oatway Fire Appliances ( Man.) 
OCHS, Атвввт L., 34, Clements-lane, London, Е.С. 
Marconi’s Wireless Telegraph. 
Marconi International Marine Communication. 
ODHAMS, W. J. B., Clovelly, Wood-ln, Highgate, 
White, "Jacoby & Co, [London, N. 


; and 139, 


OFFOR, Gero., Peak Hill Villa, Sydenham, s. E., and 
Donington House, Norfolk-st, Strand, w. C., 
London. 
Banbury and District Elec. Supply. 
Chichester and District Elec. Supply. 
County of Northampton Elec. Power and Traction. 
| County of Surrey Elec. Power Distribution. 
Lancs. and District Elec. Supply. 
Lewes and District Elec. Supply. 
Norta Metropolitan Elec. Power Distribution. 
Penarth Elec. Lighting. 
Sheerness and District Elec. Power. 
Thames Valley Elec. Supply. 
Weston-super-Mare and Dist. Elec. Supply. 
OGDEN, W.T., Finsbury Pavement House, Lond., E.c. 
Okonite. 
OGILVIE, R. C. F., Waveney, St. Mary’s-rd, Long 
Ditton. 
Perth Elec. Tramways. 
OLDENBOURG, E., 62, Rue Dessenandes, Paris. 
General International Wireless Telegraph and 
Telephone. 
OPPENHEIM, H S.. Wiodle Chambers, St. Helens. 
Port Madoc, Beddgelert and South Snowdon Rly. 
OPPENHEIMER, А. M., 82, Victoria-st., London, 8.w 
Nernst Elec. Light. 
OPPERMANN, С. Т. Ј., 57, Wray-cres, Londor, N 
Oppermann /Carl) Elec. Carriage 
ORMROD, A. L., 10, Half Moon-st, Manchester. 
Howard Conduit. 
W. T. Glover & Co. (Ch.). 
Trafford Power and Light Supply (1902). 
ORNSTEIN, Joun I. M., 50, Boul. Haussmann, Paris. 
Dolter Electric Traction. 

OSBORNE, C., 72, Piccadilly, Hanley, Staffs. 
Blackburn, Starling & Со. 

OWSTON, W. A., 61, Gracechurch-st, London, E. c. 
Rossendale Valley Tram ways. 

PAGE, E. J., 24, Cambridge-rd, Brighton. 

Page and "Miles ( Man.) 

PAGE, Major S. Егоор, 55, St. George's-sq. Lond., 8.w. 
MarconiInternationalMarineCommunication( Man.) 
Marconi's Wireless Telegraph (Afan.) 

| PAGE, WM., Morningside, Park-ave, Watford, Herts. 

Brompton and Kensington Electricity Supply. 
Chelsea Elec. Supply. 
Twickenham and Teddington Elec. Supply. 
Urban Elec. Supply. 
PAGET, A., 12, Dartmouth-st, London, S. w. 
Elec. Motive Power. 
PALMER, J. E., Roselawn, Ballybrack, Co. Dublin. 
Dublin and Lucan Elec. Rly. 
PARIS, E. A.. Crow Trees, Gomersal, nr. Leeds. 
Barnsley & Diet. Elec. Traction 
Peterborough Elec. Traction. 
Yorkshire (Woollen Dist.) Elec. Tramways (Мал.) 
PARISH, C. W., 58, Ennismore-gardens, London, 8.w. 
Amazon Telegraph. 
Cuba Submarine Telegraph (CR.) 
Havana Electricity. 
PARK, Miss I., Wellpark, Galway. 
Galway Elec. 
PARK, К. B., 26, Linenhall-st, Belfast. 
Cavehill and Whitewell Tramway. 
PARKER, А. J., Lloyd's, London, Е.С. 
Typewriting Telegraph Corp. (Ch.) 
PARKER. A. R., 29, Blackfriars-st, Manchester. 
. United Elec. Light and Power Supply. 
PARKER, Dr. J., Clovelly, Kilmalcolm. 
Kilmalcolm Elec. Lighting. 
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PARKER, Tuomas, F. R. S. E., M. I. C. E., M.J.E.E. The 
Manor House, 73, Lichtield-st, Wolverhampton. 
Elec. Supply of Western Australia. 
Midland Elec. Corp (1900). 
Midland Elec. Corporation for Power Distribution. 
Thos. Parker (and Con. Eng.) 

PARKIN, J.S., 11, New-sq, Lincoln's Inn, Lond., w. c. 
Castner-Kellner Alkali. 

PARNELL, Jonn, 28, Victoria-st, London, s.w. 
United Kingdom Tramway.Light Rly. & Elec. Synd. 

PARRISH, A.. 2, Copthall-Uldgs, London, к.с, 

Cape Elec. Tramways. 
Lisbon Elec. Tramways. 
Mexico Elec. Tramways. 

PARROTT, T. H., Fairlight, Westfield-rd, Edgbaston. 
Belliss and Morcom. 

PARRY, E. M., Bridge-st, Llangollen. 

Llangollen and District Elec. Light. 

PARSONS, Hon. C. A., J.P., F.R.S., Holeyn Hail, 
Cambridge Elec. Supply. (Wylam-on-Tyne. 
Newcastle and District Lighting ( Man.) 

Parsons Marine Steam Turbine ( Мал.) 
Scarborough Elec. Supply. 

PATERSON, A. T., Montreal, Canada. 
Montreal Telegraph. 

PATERSON, SypN Ex, Victoria ks, Old Charlton, Kent. 
British Elec. Light Wiring 
Jandus Are Lamp (Cont. Patents) and Elec. 

PAULING, G., 26, Victoria-st. London, S. w. 

Cape Town Consolidated Tramways and Lands. 

PAULTON, J. M., M. P., 794, Pall Mall, London, s. w. 
Elec. Traction. 

PAXMAN, James N., J. P., C. E., Stisted Hall, near 

Braintree. 
Davey, Paxman & Со. (Ch.) 

PAXMAN, W., The Cannons, Colchester. 
Davey, Paxman & Co. 

Empire Elec. Light and Power. 

PAYNE, G., 119, Priory-rd,W. Hampstead, Lond., N. w. 
Sun Electrical. 

PAYZE, Р. 0., Marsh Mills, Henley-on-Thames. 
Whitchurch and Pangbourne Elec. Supply. 

РЕАСНЕ, J. C., M. I. C. E., Kelvedon, Essex. 

West London and Provincial Elec. Supply. 

PEARSON, F. S., New York. 

Mexican Elec. Works. 
PEARSON, G., Grenville House, Ashton-under-Lyne. 
East Cheshire Light Railway Synd. 

PEARSON, R., 55a, Whitecross-st, London, Е.С, 
Pearson Fire Alarm System. 

PEASE, E. Lr., Hurworth Moor, Darlington. 

A.B.P. Accumulator. 

Cleveland and Durham County Elec. Power (Ltd.) 
Cleveland and Durham County Elec. Power. 
Pease and Partners 

Power-Gas Corp. 

PEASE, Н. Pikk, M.P., Undercliffe, Great Ayton. 
Cleveland and Durham County Elec. Power. 

PECZENIK, C. E., 53, Portland-pl, London, w. 
Cowper-Coles Inventions Development. 

PEDDAR, P. C. N., Stowmarket, Suffolk. 

Suffolk Electricity Supply (Ch.) 

PEEBLES, A. С, Hope Lodge, Trinity, Edinburgh. 
Bruce Peebles & Со. (Jt. Man.) 

PEEBLES,S., Ки апа House,Cheniston-gdns, Lond., w. 
New Century Are Light. 

PEEBLES, W. С., Hope Lodge, Trinity, Edinburgh. 
Bruce Peebles & Co. ; 

РЕЕК, G. F., Пе Lancey, St. Sampsons, Guernsey. 
Guernsey Railway (CA.) 


PEEL, C. E., Loulas, near Neath. 
Glamorgan Engineering. 
PEEL, Hon. Сео. V., 3, Cleveland-sq, London, 8.%. 
African Direct Telegraph. 
Eastern Extension, Australasia & China Telegraph. 
PEEL, H. M., Sunnyside, Mumbles. 
Glamorgan Engineering. 
PEGG, THomas, Harrington Factory, Long Eaton. 
Harrington Elec. Light. 
PEGLER, W., Club Chambers, Pontypool. 
Pontypool Elec. Light and Power (Ch.) [s.w. 
PELHAM-CLINTON, Н. W., 55, Eccleston-sq. ,Lond., 
Kalgoorlie Elec. Power and Lighting Corp. 
PELLATT, Н. M., Toronto, Ont. 
Toronto Railway. 
PENDER, Sir Jas., Bart., Donhead House, Donhead 
St. Andrews, Wilts. 
Aron Electricity Meter. 
Direct United States Cable. 
Elec. Construction. 
Electrical Power Storage. 
Globe Telegraph and Trust. 
Metropolitan Elec. Supply. 

Telegraph Construction and Maintenance. 
PENDER, Sir JohN Denison-, K. C. M. G. — See 
Denison-Pender, Sir John, K. C. M. G. 

PENF OLD, J. W., 21, Preston-park-ave, Brighton. 
Page and Miles (CR.) 

PEN FO LD, S., Canadian Villa, Folkestone. 
Folkestone Elec. Supply. | 

PENNINGTON, T. Е, 56, Dale-st, Liverpool. 
Chadburn's (Ship) Telegraph. 

PERCIVAL, F. S., Bodawen, Portmadoc, N. Wales. 
Yale Elec. Power (СЋ.) 

PERCIVAL, Е W., 2, Southwick-pl, London, w. 
Yale Elec. Power. 

PERCIVAL, Major-Gen. H., Leive House, Pakenham, 
Yale Elec. Power. [Bury St. Edmonds. 

PERENO, A., 100, Long-acre, London, w.c. 
Farman Automobile / Man.) 

PERKS, G., Bailey-st, Oawestry. 
Oswestry Elec. Light and Power. 

PERKS, R. W., M.P., 11, Kensington Palace-gdna, 
Metropolitan District Railway (CH.) [ Lond., w 

PERRY, Mrs. А. М., 34, Palace Gardens-ter, Lond., w. 
Galway Elec. 

PERRY, H. W., 17 and 19, Bishops- rd. London, N.E. 
Reno Elec. Stairways and Conveyors. 

PERRY, James, M. I. C. E., Wellpark, Galway. 
Galway Elec. (Man.) 

PERRY, Prof. J., 54, Palace-gardens-ter, London, w. 
Galway Elec. (C.) 

PERRY, Mrs. M., Wellpark, Galway. 
Galway Elec. 

PESCATORE, АнтогмЕ B., 16, Victoria-st, London, 8. w. 
Tudor Accumulator (Лал. ) 

PETERSEN, Tu., Hamilton House, Victoria E.nbank- 
Brit. Elec. Transformer. [ment, London, к.с. 

PETERSON, WILHELM, 66, Berners-st, London, w. 
Frank Suter & Co. 

PETO, Ум., 55 & 57в, Hatton-gdn, London, Е.С. 
Peto and Radford (Man.) 

PETRO, J. T., 8, Auatin Friars, London, Е.С. 
Castner-Kellner Alkali. 
Jandus Árc Lamp and Elec. 
Jandus Arc Lamp (Continental Patents) and Elec. 
Manchester and Liverpool Elec. Rly. 
Vancouver Power. 

PHILLIPS, Epwakp, Basildon House, Moorgate.st 
British Elec. Transformer. London, 5.0 


PHILLIPS, Long, I, London Wall- bldgs, London, k. c. 
Lisbon Elec. Tramways. 

PHIPPS, W. W., 8, Gt. Tower-st, London, E. O. 
Primitiva Gas and Elec. Light Co. of Buenos 


Aires, 
PICKSTONE, M.T., Tay Works, Edinburgh. 
Bruce Peebles & Co. (Jt. Ман.) 
PIGGOTT, H., Kempston Works, Bedford. 
Cryselco. 
PILKINGTON, Lieut.-Col. Sir T. E., 24, Upper Berk- 
ley-st, London, w. ; and “Chevet,” Wake. 


field. 

Barnsley & Dist. Elec. Traction (СЋ.) 

Potteries Elec. Traction. · 

Yorkshire (Woollen District) Elec. Tramways. 
PILKINGTON, Col. W. 

Liverpool. 
Electrolytic Alkali. 
St. Helens Cable (Ch.} 

PILKINGTON, w. W., The Hazel, Prescot, Lancs. 
General Electrolytic Parent, 

PINCKNEY, W., Milford-hill, Salisbury. 
Salisbury Elec. Light and Supply. 

PINCKSTON, J., Austin-rd, Handsworth, Staffs. 
Best and Lloyd. 

PINTO, E. M., 43, rua da Vinta, Lisbon. 

Marconi International Marine Communication. 

PIRIE, D. V., Caskieben, Kinaldie, Aberdeenshire 
Sir Hiram Maxim Elec. Engineering. 

PITT, W., c/o Messrs. Hooker and Pitt, Bath. 
Bath Elec. Manufacturing. 

PLATT, E. С., 255, Broadway, New York, 
Commercial Pacific Cable. 

PLATT, Col. H., C.B., Gorddinog, Llanfairfechan. 
North Wales Power and Traction. 

PLATT, Јонх, Hyning, Carnforth, Lancs. 
Blackpool and Garstang Light Railway. 
Mather and Platt 

PLUMB, Н. А., 20, Copthall-ave, London, к.с. 

Deep Leads Elec. Transmission. 

PLUMMER, J. H., Montreal, Canada. 

Mexican Elec. Light. 

POCKLINGTON, A. W. S., Northumberland Club, 

London, s.w. 

Simplified Underground Conductor. 

POCKLINGTON, F. A., 150, Boughton, Chester. 
Simplified Underground Conductor. 

POPE, Ертавр, St. Stephen’s Chambers, Telegraph- 

St, London, в.с. 

Kalgoorlie Elec. Power and Lighting ( Ресе-СЋ.) 

PORTE, AnTRUR E., 61, Dawson-st, Dublin. 

Bray Elec. Tramways. 

PORTHEIM, В. S., 59, Victoria- st, London, s. w. 
Bruce Peebles & Со. 
Fife Elec. Power. 

POTTER, W., J. P., 12, The Crescent, Taunton. 
Uxbridge and District Elec. Supply. 

РОТТЗ, W. T., 84, Queen - st, London, E. c. 

С Cross, Euston and Hampstead Railway. 

PREECE, Sir Wm., K.C.B., 8, Queen Anne's-gate, 

London, 8. w. 
London Elec. Supply Corp. 

PRENTICE, NAPIER, Stowmarket, Suffolk. 

Suffolk Electricity Supply (Man. Dir. and Scc.) 

PRESSLAND, W. T., Broad Sanctuary-chmtrs, 

__ Westminster, London, s.w. 
Bridgwater and Dist. Elec. Supply and Traction. 
Isle of Wight, Elec. Light and Power. 
Newmarket, Elec. Light. 
Western Elec. Distributing Corp. 
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PRESTWICH, R. H., Marsden-sq, Manchester. 
Blackpool and Fleetwood Tramroad (Dep, Ch.) 
Dick, Kerr & Co. 

Elec. Rly. and Tramway Carriage Works (Dep. Ch.) 

PRICE, Н. ЗнЕвгЕх— See Sherley-Price, H. 

PRIOR, H. L., J.P., Netherfield Park, Ware. 

Slough and Datchet Elec. Supply. 
Windsor Elec, Installation (Ch). (don, s.w. 

PRITCHARD, Sir C. B., K.C.I.E., 2, Charles-st, Lon- 
Burmah Elec. Tramways. 

PRITCHARD, W.B.,9-10,King-st, Cheapside, Lond., в.с. 
Motor Manufacturing. 

PRITCHETT, C. R. D., Feltham, Middlesex. 
Pritchetts and Gold (Jt. Man.) (Middlesex. 

PRITCHETT, С. E. В. Clymping Dene, Feltham, 
Pritchetts and Gold (СА. and Jt. Man.) 

PRITCHETT, T. W., Uplands, Feltham, Middlesex. 
Pritchetts and Gold (Jt. Man.) 

PROBYN, Lt.-Col. C., J. P., 55,Grosvenor-st. London, w. 
Harrow and Uxbridge Railway. 

Metropolitan Railway. 

PROBYN, Lester C., 79, Onslow-sq, London, s. w. 
Great Northern, Piccadilly and Brompton Rly. 

PROCTOR, F. E., 19, Park- st, Southport, Lanes. 
Burnand Transformer. 

РЕХОК, M. R., 68, Threadneedle-st, London R. C. 

St. James's and Pall Mall Elec. Light. 

| PULLEINE, Capt., Sandford House, Richmond, Y orgs. 

| 

| 


Northern Counties Elec. Supply. 
PULTENEY, Kepprt, St. Austin’s, Lymington. 
| Lymington Elec. Light and Power (Ch.) [Е.С, 
| PURCELL, Sir Јонк, K.C.B., 41, Coleman-st, Lond., 
Manchester and Liverpool Elec. Express Railway. 
PURSER, J. C., Sudeley Villa, 10, Emscote- rd, Warwick 
Leamington and Warwick Elec. 
PURSEY, C. J., 99, Dover- rd, Folkestone. 
Folkestone Elec. Supply. 
РУКЕ, E., J.P., Merton Bank, Southport. 
- National Elec. Supply. 
QUICK, A. C., Church.sq., Guernsey. 
Guernsey Railway. 
QUILTER, Sir Ww. CUTHBERT, 
King’s Arms-yard, London, 
Amazon Telegraph. 
National Telephone. (London, в.с. 
RADCLIFFE, F. R. Y., 1, Mitre Court-bldgs, Temple, 
Spanish Teleohone. 
RADFORD, А. L., Cedar House, Hillingdon. 
Uxbridge and District Elec. Supply (CR.) 
RADFORD, F. W. А.,55, Hatton-gdn, London, Б.с. 
Peto and Radford. 
RAILING, Max, 69-71, Queen Victoria-st, London, Е.С, 
General] Elec, 
RAINE, О. E., 7, St. Helens-pl, London, z.c. 
Southern Counties Monorail Synd. 
RAINVILLE, Hon. H. B., Montreal, Canada. 
Montreal Light, Heat and Power. 
Royal Elec. Co. of Montreal. 
RALLI, Dann, Ashtead Park, Surrey. 
Leatherhead and District Elec. (CR.) 
RAMS BOTTOM. J., Holme Lea, Seedley - rd, Pendleton. 
Elec. Generating Stations (Ch.) 
RANKING, Harvey, 28, Westbourne-ter, Lond., w. 
City and South London Railway. 
ВАТНЕМАО, E., 43-44, Dorotheenstrasse, Berlin,N.w, 
Chilian Elec. Tramway and Light. 
RATHMORE, Rt. Hon. Lord, The Oaks, Wimbledon. 
Central London Railway. 
RAWLINGS, J.J.,49, Galveaton-rd, Putney, Lond, s.w. 
Rawlings Bros, 


| 
| 


Bart, M.P., 14, 
E.C. 


RAWLINGS, W. R., Lakeside, Wimbledon Park. | 
Rawlings Bros. 
RAWLINS, J. Е., Syston Court, nr. Bristol. 

North Wales Power and Traction (CR.) 
RAWLINSON, J. F. A., 21, Clarges-st, London, w. | 
Gen. International Wireless Tel. and Telephone. 
RAWORTH, Јонх S., 2, Queen Anne's-gate, s.w., and | 

Donington House, Norfolk-st, w.c., London. | 
Birkdale Dist. Elec. Supply ((A.) 
British Elec. Traction ( Zech.) 
County of Durham Elec. Power Distribution. 
County of Durham Elec. Power Supply. 
Devonport and District T: am кау». 
General Elec. Tramways ((A.) 
North Staffordshire Tramways. | 
Sandgate and Hythe Elec. | 
: Southport Tramways (CR.) | 
Yarmouth and Gorleston Tramwaya. | 
Yorkshire (Woollen Dist.) Elec. Tramways. | 
READ, E. T., Copthall House, London, Е.С. i 
Hampstead Elec. Supplv. | 
READMAN, G., 9 Могау nl, Edinburgh. | 
Blackpool and Fleetwood Tramroad. 
City of Carlisle Elec. Tram ways. | 
REEDTZ-THOTT, Baron О, Т., Copenhagen. | 
Great Northern Telegraph. | 
REINER, Artaur, 9, New Broad-st, London, Е.С. 
New System Private Telephone. 
RENDEL, Lord, 23, Prince’s Gate, London, s.w. | 
Sir У. G. Armstrong, Whitworth aud Co. | 
RENOUARD, L., 5, Rue d'Antin, Paris. | 
Marconi International Marine Communication. | 
REUTER, Baron Geo. ре, 86, St. James at, Lond., S. w. 
Lahmeyer Elec. 
Reuter's Telegram. 
REUTER, Baron ре, 15, Palace-gate, London, 8.w. 
Reuter's Telegram. 
REYNOLDS, Е. W., Birchwood, Shortlands, Kent; 
and Edward-st. Blackfriars, London, 8 E. | 
Bournemouth and Poole Electricity Supply. | 
City of London Elec. Lighting. | 
County of London & Brush Prov. Elec. Lighting. | 
Richmond (Surrey) Elec. Light and Power (Ch.) | 
REYROLLE А. C., Netherton Lodge, Beech Сгоуе-га, , 
А. КеугоПе & Со. ( Мин.) [Newcastle. | 
RHODES,Col.F.,C.B.,D.S.0.,17,Stratton-st,London,w | 
African Transcontinental Telegraph. 
RICE, E. W., Jun., Schenectady, N.Y., U.S.A. 
British Thomson- Houston. 
RICHARDS, Н. J., 12, Chamberlayne-pl, S'hampton. 
Southern Elec. Free Wiring. 
RICHARDSON, C. H., Donegall-sy, Belfast. 


| 
| 
Bessbrook and Newry Tramway. | 


RICHARDSON, G., 98, Westbourne-ter, London w. 
Belfast Street Tramways (CR.) 
Blackpool and Fleetwood Tramroad ((A.) 
Dick, Kerr & Co. 
Elec. Ву. and Tramway Carriage Works (Ch.) 
Metropolitan Elec. Tram ways. 


| 
North Metropolitan Elec. Power Supply. | 


North Metropolitan Tramways (Ch.) 
RICHARDSON, Jas. N., Bessbrook, Co. Armagh. 
Bessbrook and Newry Tramway (СЋ.) | 
RICHARDSON, JohN, South Park, Lincoln. | 
Robey & Co. (Joint Man.) | 
RICHARDSON, Sir T., Kirklevington Grange, Yarm, 
Northern Counties Electricity Supply. [Yorks. | 
Richardsona, Westgarth & Co. ( Vice- Ch.) | 
RICHARDSON, W. H., Kyle-st, Glasgow. | 
Huelva Gas and Elec. 
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ROBINSON, J. CLIFTON, 


RICHARDSON,W J.,Kirklevington Hall, Yarm, Yorks. 
Richardsons, Westgarth & Co. 
RICHMOND, Sir Одур, Broompark, Pollokshields. 
Clyde Valley Elec. Power (CR.) 
RIDYARD, J., High Bank, Stalybridge, Kent. 
East Cheshire Light Railway Synd. 
RIGAUD, Capt. H. C., 21, Regent at, London, w. 
Accumulator Sy nd. 
RIGG, R.. Windermere Hotel, Windermere. 
Keawick Elec. Light. 
Windermere and District Elec. Supply. 
RIGHTER, A. А. Wandlemere, Summers Town, Lond., 
Conduit and Insulation. [S. w. 
RILEY, E., Bohemia, Marlow, Bucks. 
Windsor Elec. Installation. 


|. RIMMER, G. F., 50, Empress-rd, Liscard. 


Provincial Elec. Construction. 

RING ROSE, С. E. L., Northallerton, Yorks. 
Northallertou Elec. Light and Power. 

RINTOUL, AN Dnkx, 81, Hope-st, Glasgow. 
Clyde Vallev Elec. Power. 

RISSIK, J. Р. О. Box 425. Pretoria, Transvaal. 
Pretoria Lighting (СА.) 

RIVINGTON, W. J., Suffolk House, Cannon-st, Lond., 
Larne Elec. Light Works. [Е.С. 

ROBERTS, J. A., 15, Fore-st-ave, London, Е.С. 
Sloan Electrical. 

ROBERTSON, C. J., “Eastwick,” Park Hill, Ealing. 
Robertson Elec. Lamp ( Tech.) 

ROBERTSON, C. L., Donington House, Norfolk.st, 

London, w.c. 

Bideford, Westward Ho ! and Appledore Railway. 
County of Surrey Elec. Power Distribution. 
Croydon Tramways. 
Dewsbury, Bailey and Birstal Tramways. 
Gravesend and Northfleet Elec. Tramways. 
Immisch Elec. Launch. 
Sandgate and Hythe Elec. 
Sheerness and D strict Elec. Power and Traction. 
Taunton Elec. Traction (Ch.) 


| ROBERTSON, Geo. H., Plas Newydd, Llangollen. 


Liverpool Overhead Railway. 
National Telephone. 
ROBERTSON, Sir G.S., K. C. S. I., 11, Harley House, w. 
Thomas Bolton & Sons (CR.) 
ROBERTSON, Sir H. B., Carbon Works, Brymbo 
ur. Wrexham. 
English Elec. Carbon. 


ROBIN OW, Frank, 4, Mount-st, London, w. 


British Aluminium. 
Cape Elec. Tramways. 
Lisbon Elec. Tramways. 
ROBINSON, James, 54, Dark rd, Pendleton, Lancs. 


Mather and Platt. 
Assoc. I. C. E., M. I. E. E., 
Garrick Villa, Hampton-on-Thames ; and 16, 
Gt. George-st, London, S. W. 
Bristol Tramways and Carriage (and Eng.) 
Imperial Tramways ( Man.). 
London United Tramways (1901) ( Man.) 
Metropolitan District Railway. 


ROBINSON, J. H., 51, Percy-gardens, Tynemouth. 


Tynemouth and District Elec. Traction. 

ROBINSON, L. I., 9, Carteret-st, London, S. w. 
Lionel Robinson & Co. (Jt Man.) 

ROBINSON, Mark, M. I. C. E., M. I. E. E., Overslade, 
Willans and Robinson (CA.) (Rugby. 
Leicestershire and Warwickshire Elec. Power Synd. 

ROBSON, E. R., 65-6, Chancery-lane, London, w.c 
Elec. Timber Seasoning and Preservation. 
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ROLLESTON, Col. L., Watnall Hall, Nottingham. 
Accumulator Industries. 
ROLLESTON, Sir J. F. L., The Grange, Glen Parva, 
Leicester. 
Leicestershire and Warwickshire Elec. Power. 
ROLLIT, Sir ALBERT K., M.P., 45, Belgrave-square, 


London, s.w. SAMUELSON, G. B., Parliament Mans, Victoria-st, 
National Telephone. Loudon, s.w. 


ROSCOE, Sir Н. E, F.R.S., 10, Bramham-gdns, W. T. Glover & Co. 
Kensington, London, s.w. Howard Conduit. 


Castner- Kellner Alkali. SANDERSON, Атмов H., Darfield, Cranborne-rd, 
ROSENTHAL, J. H., 97, Eltbam-rd., Lee, Kent. Bournemouth. 
Babcock and Wilcox (M«n.) Bournemouth and Poole Elec. Supply (CR.) 


ROSS, Ө. F., 48, West Regent-st, Glasgow. County of London and Brush Provincial Elec. 
Huelva Gas and Elec. (Ch.) Lighting. 


ROSS, J. A., Ashbrook-rd, Holloway, London, x. Marylebone Elec. Supply ((A.) 


Ross, Courtney & Co (Joint Мал.) Richmond (Surrey) Elec. Light and Power. 
ROSS, James, Montreal, Canada. 


SALTER, A. J., Suffolk House, Laurence Pountney- 
hill, London, Е.С. 
Hastings Tramways. 
Paisley District Tramwavs. 
SAMSON, Cuas. L., 25, Lancaster-gate, London, w. 
Electromobile Co. 


: SANDERSON, C., 46, Queen Victoria-st, London, Е.С, 
Mexican Elev. Works. Calcutta Tramways. 
Montreal Lignt, Heat and Power. SANDIFORD, N. P. F., Ingledene, Bowdon. 
RO-SE, Earl of, Birr Castle, King's County. Northwich Elec. Supply. 
Parsons Marine Steam Turbine. SANDS, S. H., J.P., West НШ House, Old Lenton, 
ROTTEN BURG, L., Patella Works, Paisley. Notta. 
Paterson, Cooper & Co. (Man.) National Telephone. 
ROUDEBUSH, F. L., 7-11, Moorgate-st, London, Е.с. | $ ANER, I. A., Highfield, Northwicb. 
Gardner Elec. Drill and Hammer. Northwich Elec. Supply ((A.) 
ROUX, A. A., 106, Cannon. st, London, E. o. SANFORD, C. H., 102, Eaton. sq, London, S. w. 
South American Cable. | | Anglo-Argentine Tramways. 
ROUX, Сн., 9, Rue Christophi Colomb, Paris. Primitiva Gas& Elec. Lighting Co. of Buenos Ayres. 
Marconi International Marine Communication. SANG, E., Madeira-rd, Brighton. 

ROWNTREE, W. S., 5, York-place, Scarborough. Brighton & Rottingdean Seashore Elec. Tramroad. 
Scarborough Tramways. | 
ROYCE, F. H., Brae Cottage, Legh-rd, Knutsford, | ЗАМКЕТ, ey Bi INE: (ret) Baynmore; Bilton; 

ROYLE J, Northwood, Wilmslow | ушан and Mooito; 
Alderley and Wilmslow Elec. Supply. De ше Sie ы К.С.В., 32, Grosvernor- 
ROYSE, S. W., 33, Brazennuse-st, Manchester. C alli А Coalf eld Synd ° (Ch.) 
Mutual Telephone. Cleveland and Durham County Elec. Power (Ltd.) 
RUBE, Cuas., 120, Bishopsgate-st Wn, London, Е.С. Fife Elec. Power 
es R 5 себе вена Leicester and Warwickshire Elec. Power. 
Heli El С › cl ti EE W Leicester & Warwickshire Elec. Power Synd. (Ch.). 
: c „ South Wales Elec. Power Distribution (Dep. Ch.) 
RUFF ER, Ernest, 59, Lombard-st, London, Е.С. SARTORIS, F. C., 21, Regent-st, London, 8.W. 
Spanish Telephone (CA.) Accumulator Synd. 
RU E PER. Henry, 39, Lombard - at, London, Е.с. SAUNDERS, H. S., 15, Gt. St. Helen's, London, Е.с. 
Spanish Telephone Marconi International Marine Communication. 
RUSETT, Сила. H. DE, Station - rd, Eaglescliffe. 


d Marconi's Wireless Telegraph. 
Warren, Beattie & Co. SAUNDERS, J. C., Milton Heath, Dorking. 
RUSSAN, Авнмовк, 46, Leadenhall-st, London, Е.С. 


AN Metropolitan Elec. Supply. 

Brazilian Mica Synd. SAVORY, F. E., Bourne, Farnham, Surrey. 
Brazilian Mineral Synd. Bournemouth and Poole Elec. Supply. 
Brazilian Rubber Trust. 


== County of London and Brush Provincial Elec. 
RUSSELL, Dr. F. R., 109-110, High.st, Guildford. Lighting. 
Guildford Elec. Supply (CA.) Marylebone Elec. Supply. 
RUSSELL, HUBERT, 157, Regent-st, London, w. 


Richmond (Surrey) Elec. Light and Power. 
Alliance Elec. Scottish House-to-House Electricity. 

RUSSELL, М. Scorr, The Old Rectory, Loughton, | SAVORY, H. R., New Broad-st House, London, Е.С. 

Essex. City of Wellington Elec. Light and Power. 

Lancashire Elec. Power. SAWYER, E. E., Hillhouse, Woking. 
North-West London Railway. Manchester and Liverpool Elec. Railway Synd. 
RYAN, J. H., 61, Dawson-st, Dublin. SCANES, A. E., 7,2 Addison-crescent, Kensington 
Bray Elec, Tramways. 


London, w. 


SAGE, RussELL, 195, Broadway, New York. Westinghouse Elec. 


Weatern Union Telegraph. SCHALLER, C., 66, Berners-st, London, w. 
SALIS, Н. В. ре, Ivy Lodge, Iver Heath, Bucks. Helios Electrical Construction. 
Windsor Elec. Installation. SCHENK, E., 20, Victoria-st, London, s.w. 
SALMON, W. F., 55, Bothwell-st, Glasgow. Electromo»ile (Ch.) 
Kilmalcolm Elec. Lighting. Manx Elec. Railway. 
SALOMON, Prof. B., 45, Hocksterstrasse, Frankfort. Smithfield Markets Elec. Supply. 
Labmeyer Elec. | Yorkshire Elec. Tramways Construction Synd. 


: A8. 
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SCHIFF, Cu., 22, Lowndes-sq, London, S.W. 
Havana Electricity. 

SCHIFF, J. H., 195, Broadway, New York. 
Western Union Telegraph. 

SCHLESINGER, L. B., 21, Cornhill, London, Е.С. 
National Elec. Construction. 

SCHMIDT, A., 45, Hochsterstrasse, Frankfort. 


Lahmeyer Elec. 
SCHMIDT, H., Lumbard House, George-yard, Lon- 
Dolter Elec. Traction. (don, Е.С. 


SCHOLEFIELD, A., 17, Sandhill, Neweastle-on-'Tyne. 
Newcastle and District Elec. Lighting. 

Northern Counties Electricity Supply. 
A. Reyrolle & Co. 

SCHOLEY, H., 8, Abhey-rd, London, s.w. 
Mersey Elec. Supply Synd. 

SCHRODER, B., 1, Strathalian-cres, Douglas, I. O. M. 
Manx. Elec. Railway ( Trus. for Deb. Holders), 

SCHULTZ, №. А., C.A., Uplands, Milford-on-Sea, 
Milford-on-Sea Elec. Supply. [ Hants. 

SCHUSTER, W. S. L., 6, Curzon-st, London, w. 
South Staftordshire Tramways. 

South Staffordshire Tramways (Lessee) 

SCHWEICH, Емих, 20, Hyde Park-sq, London, w. 
A.B.P. Accumulator. 

Power-Gas Corp. (Man. Dir.) 

SCOPE, R., 48, Bewick-rd, Gateshead. 
Clarke, Chapman & Co. 

SCORER, F. C., Globe Works, Lincoln. 
Robey & Co. 

SCOTT, A. B., 10-11, Stonecutter-st, London, E.c. 
La Capital Traction and Elec. Co. (Buenos Aires. ) 
La Capital Tramways, 

La Capital (Extensions) Tramways. 

SCOTT, C. J., Hilgay, Guildford. 
Guildford Elec. Supply. 

SCOTT, Ernest, West Quarter, Hexham. 
Ernest Scott and Mountain. 

SCOTT, GEORGE A., Park House, Brechin. 
Angus Elec. Light and Power. 

SCOTT, Тноз., 53, Victoria-st, London, s.w. 
Macartney, McElroy & Co. 

SCOTT, W. H., Gothic Works, Norwich. 

Laurence, Scott & Co. [biton, Surrey. 

SCOTTER, Sir C., J.P., Kt., Surbiton Hill Park, Sur- 
Great Northern and City Railway (Ch.) 

Waterloo and City Railway ((A.) 

SCRYMSER, Jas. A., 37 and 59, Wall-st, New York. 
Central and South American Telegraph (Pres.) 
Mexican Telegraph (Pres.) 

Pacific Cable ( Pres.) 
SEATON, А.Е., J.P., M.I.C.E., 32, Victoria-st, Lon- 
don, 8.w.; and Wilton House, Hull. 
Belliss and Morcom. 

SECHIARI, P. A., 7, St. Helen’s-pl, London, Е.С. 
Southern Counties Monorail Synd. 

SEEAR, Јонк, The Quarry, Cheam, Surrey. 

Geneva Tramways. 

SELLON, В. P., M.I.E.E., Britton НШ, Sanderstead, 
Bournemouth and Poole Elec. Supply. (Surrey. 
County of Lond. & Brush Provincial Elec. Lighting. 
County of Durham Elec. Power Supply. 

! Elec. Lighting and Trac. Co. of Australia ( Man.) 
Lancashire Elec. Power. 
Loughborough and District, Elec. Traction. 
Marylebone Elec. Supply. 
Richmond (Surrey) Elec. Light and Power. 
Waygood and Otis. 

SHANN, T. T., 55, Brazennose-st, Manchester 
Mutual Telephone. 


—— 


| SHARPE, Сесп, The Lodge, Wadhurst, Sussex 


Costa Rica Electric Light and Traction. 
Hillgrove and Armedale Elec. Corp. ((A.) 
SHAW, Sir EYRE M., K.C.B., 114, Belgrave-rd, London, 
Metropolitan Elec. Supply. [8.w. 
SHAW, JosEPH, 56, Bryanston-sq W., London, w. 
County of Lond. & Brush Provincial Elec. Lighting. 
SHEPARD, C. SrpNEY, 195, Broadway, New York. 
Western Union Telegraph. 
SHEPPARD, SaM URL G., 57, Old Broad-st, London, 


Mersey Railway. Dx. c. 
SHEPPEE, Col. F. F., J. P., Holly Spring, Bracknell, 
Exchange Telegraph (CR.) [Berks. 


SHIPLEY, A. W., Victoria Brewery, Windsor. 
Slough and Datchet Elec. Supply. 
Windsor Elec. Installation. 
SHRUBB. J. P. C., Lymington, Hants. 
Freshwater and Totland (I.W.) Electricity Supply. 
SHUTER, Wm., 38, Old Broad-st, London, Е.С. 
Telegraph Construction and Maintenance ( Man.) 
SIEMENS, ALEx.,12,Queen Anne’s-gate, Westminster, 


Siemens Bros. & Co. [London, s.w. 
SIEMENS, ARNOLD W. von, 5, Askanischer-platz, 
Siemens Bros. & Co. [Berlin, s.w. 


SIEMENS, C. Е. von, Coombe House, Coombe, 

Kingston-on-Thames ; and York Mansion, 

Mexican Elec. Works. [York-st, London, s. w. 
Siemens Bros. & Co. 

SIEMENS C.H. vox, 5, Askanischer-platz, Berlin, s.w. 
Mexican Elec. Works. 

Siemens Bros. & Со. (Ch.) 

SIEMENS, G. W. vox, A Askanischer- platz, Berlin, s.w. 
Siemens Bros. & Co. 

SILLEM, S. A., Donington House, Norfolk-st, London, 
Barrow-in-Furness Tramways. [w. c. 
Birkdale District Elec. Supply. 

Cavehill and Whitewell Tramways. 

County of Surrey Elec. Power Distribution. 
Croydon Tramways. 

North Staffordshire Tramways. 

Sandgate and Hythe Elec. (CA.) 

Sheerness and District Elec. Power and Traction. 
Taunton Elec. Traction. 

SILVER, SrrrhEN W., 106, Cannon-st, London, Rc. 
India Rubber, Gutta Percha and Telegraph Works. 

SIMKINS, A. R. M., Standard Works, Dame Agnes- 
Codd Aro Lamp. [st, Nottingham. 

SIMPSON, A. T., 101, Grosvenor- rd, London, 8. w. 
Babcock and Wilcox. 

SIMPSON, J. B., J.P., Bradley Hall, Wylam-on-Tyne. 
Cambridge Elec. Supply. 

Newcastle and District Elec. Light. 
Parsons Marine Steam Turbine. 
. Scarborough Elec. Supply. 

SIMPSON, R. P., Donington House, Norfolk-st, w.c. 
Auckland Elec. Tramways. 

Poole and District Elec. Traction. 

SINCAY, E., 14, Rue Hamelin, Paris. 

Marconi International Marine Communication. 

SIVEW RIGHT, Sir James, K.C.M.G., Tulliallan, Kin- 
Bath & District Light Rly. [cardine-on Forth, N. B. 
Bath Elec. Tramways. 

SKINNER, T., 1, Royal Exchange-bldgs, London, к.с. 
Commercial Cable (Lond. Dir.) 

Direct West India Cable (Ch. Trustee.) 
Halifax and Bermudas Cable (CA.) 

SLATTER, ALFRED, Effingham House, London, w.c. 
Empire Elec. Light and Power (Мат.) 
Manufacturing Elec. (СЋ.) 

Wycombe (Borough) Elec. Light and Power (CR.) 
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SLOAN, L. G., 15, Fore-st-ave., London, Е.С. 
Sloan Electrical. 

SLOAN, SAMUEL, 195, Broadway, New York. 
Western Union Telegraph. 

SLOAN, У. А., 13, Queen-st, Glasgow. 

Kilmalcolm Elec. Lighting. 

SMALLPEICE, F. F., Cross Lanes, Guildford. 
Guildford Elec. Supply. 

SMITH, Sir CLARENCE, r insbury-Pavement House, к.с. 
Okonite (Trus. for Deb. Holders). 

SMITH, F. H., The Priory, SwintonPark, nr. Man- 
William Rickard ((A.) [chester. 

SMITH, Lt.-Col. Sir GERALD, K.C.M.G., Holford 

House, Baldock, Herts. 
General International Wireless Telegraph and 
Telephone. 

SMITH, H., 113, Camp-st, Broughton, Manchester. 
Heaton and Smith (Afan.) 

SMITH, H. Н. MoNTAGUE, 28, Victoria-st, Lond., s.w. 
Shannon Elec. Power Synd. 

Shannon Water and Elec. Power (CÀ.) 
SMITH, J. ре B., c/o China and Japan Trading Со, 
5 and 6, East India-ave, London, Е.С. 
Chloride Electrical Storage. 

SMITH, M. Ногвотр, 47, Victoria-st, London, S.W. 
Elec. Tramways Construction and Maintenance. 

SMITH, OwzN, H., 45, Shoe-lane, London, Е.С. 
British Thomson-Houston. . 

British Tramways and General Construction. 

SMITH, В. A., Innisfallen, Strawberry Hill, Middlesex. 
Power and Traction ( Man.) 

SMITH, В. Twerpy, Rayner's Lodge, Atney-rd, Put- 
Rawlings Bros. [ney, S.W. 
Sun Electrical (Ch.) 

SMITH, T. M., Hoghton Bank, near Preston. 
Blackpool, St. Anne’s and Lytham Tram ways. 

SMITH, Vivian Носн, Hay's Wharf, London, 8,Е. 
Great Northern, Piccadilly and Brompton Rly. 

SMITH, W. A., 6, Hanover-st, Glasgow. 

Hozier Engineering (Ch.) 
National Telephone. 
SMITH, W. O., Faraday House, Charing Cross- rd, 
London, w.c. 
Syndicate of Electrical Engineers. 
SNAPE, T., J.P., The Gables, Croxteth-rd, Toxteth 
Park, Liverpool. 
Rochdale Elec. (Ch.) 

SOAMES, A., 101, Southwark-st, London, s. k. 
Langdon-Davies Motor ( Man.) 

SOARES, Chevalier J., The Mansion, Richmond, Surrey. 
Hampstead Elec. Supply. 

Richmond (Surrey) Elec. Light and Power. . 

SOBBE, Ta. A. von, 5, Belvidere-rd, Princes’ Park, 
Liv 1 District Lighting. (Liverpool, 

SOLOMON, Н. D., Johannesburg, Transvaal, S. Africa. 
Kand Central Elec. Works. 

SOMERVILLE, А. A., M.A., Eton College, Windsor. 
Windsor Elec. Installation. 

SOMERVILLE, Око. J., Donington House, Norfolk- 

st, Strand, London, w.c. 
Banbury and District Elec. Supply. 
Chichester and District Elec. Supply. 
Jarrow and Diatrict Elec. Traction. 
Lewes and District Elec. Supply. 
North Metropolitan Elec. Power Distribution. 
Penarth Elec. Lighting. 
Sheerness and District Elec. Power and Traction. 
8t. Albans and District Elec Supply. 
Thames Valley Elec. Supply. 
Weston-super-Mare and District Elec. Supply. 
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DIRECTORS 


SOWARD, A. F., 17 & 18, Basinghall-st, London, Е.С. 
May-Oatway Fire Appliances. 

SPENCE, W. L., Oakleigh, Alloa, N.B. 

Brit. Elec. Plant (Man.) 

SPENCER, J. W., Newbiggin House, Kenton, New- 
Newcastle and District Elec. Light. (castle. 

SPENCER, Sir ERN RST, M. P., 5 Knaresborough- ter, 
Birmingham & Midland Tramways. {London S. w. 
Metropolitan Elec. Tramways (Дер. Ch.) 

North Metropolitan Elec. Power Supply. 
South Staffordshire Tramways (essee). 

SPENCER, SAMUEL, 195, Broadway, New York. 
Western Union Telegraph. 

SPERLING, R. K., 8, Austin Friars, London, Е.С. 
British Columbia Elec. Railway. 

SPEYER, Epcar, Hamilton House, Victoria Embank- 

ment, B.C. 
Underground Elec. Railways of London. 

SPEYER, James, Hamilton House, Victoria Embank- 

ment, Е.С. 
Underground Elec. Railways of London. 

SPIECKER, Е. A., Askanischer Platz, Berlin, s.w. 
Siemens Elec. Appliances. 

Siemens Schuckert Werke. 
SPOFFORD, C. A., Hamilton House, Victoria Em- 
bankment, London, Е.С. 
Charing Cross, Euston and Hampstead Rly. 
London United Tramways (1901). 
Metropolitan District Railway. 
Underground Elec. Railways of London. 

SPRATT,L.W., Tylney House, Eagle - In, Snaresbrook, 
Hart Accumulator. [Ељех. 

SPRINGETT, Е. 8., Wardrobe-chmbrs, Queen У1с- 
Tourtel Mfg. | ({toria-st, London, Е.С. 

SPURGEN, Ald. G., Waynflete, Folkestone. 
Folkestone Elec. Supply (Oh, 

STANLEY, Hon. Автнов, M.P., Kuowsley, Prescot, 
Lancashire Light Railways. [Lancs. 
South Lancashire Elec. Supply. 

South Lancashire Elec. Traction and Power. 
South Lancashire Tram ways. 

STANLEY, Sir Н. M. G.C.B., 2, Richmond-ter., 
W. T. Henley's Telegraph Works. [London, s.w. 

STARLING, Е. H., Gresham Works, and 63, Forest- 

rd, Nottingham. 
Blackburn, Starling & Co. (Man. and Sec.’ 

STEDMAN, T., Hauteville, Guernsey. 

Guernsey Railway. 

STEEL, CHARLES, Glasfryn, New Barnet, London, N. 
Great Northern and City Railway. 

STETSON, G. W., 12, Camomile-et, London, Е.С. 
Motors. 

STEVEN, J. А., Provanside EngineWorks, Glasgow. 
Bath Eiec. Mfg. 

STEVENS, J. W., Ravenhurst, Clifton, Bristol. 
South Wales Elec. Power Distribution. 

STEVENSON, E. H., 65-6, Chancery -In, London, w.c. 
Elec. Timber Seasoning and Preservation. 

STEWART, B. G., 151-153, Wardour-st, London, w. 
A. G. Beaver & Co. 

STEWART, J. G., Ault Whanie, Dunblane, N.B. 
Brit. Elec. Plant (СЋ.) 

STIGANT, A., Chatham. 

Kent Elec. Power. 

STILLMAN, JAMES, 195, Broadway, New York. 
Western Union Telegraph. 

STILWELL, J. F., J.P., Moorcroft, Hillingdon. 
Uxbridge and District Elec. Supply. 

STIRLING, N. R., 4, Brazenose-rd, Bootle, Liverpool. 
Premier Elec. Lamp. 
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Se ea ы 


STIRRAT, W. B., Westmarch, Kilmalcolm. 
Kilmaleolm Elec. Lighting. [Liverpool. 

STITT, J. CARLTON, J. P.,“ Kn kside,” Croxteth Gate, 
British Insulated and Helsley Cables, 

Elec. Supply of Western Australia, 

Elec. Supply of Victoria. 
Midiand Elec. Corp. (1900). 
Midland Elec, Corp. for Power 

STONE, VALENTINE, M.D., Holly 
Angus Elec. Light and Power 

STORY, Е. H., 66, V ictoria-st, London, s.w. 

Drake and Gorham. 

STRAKOSCH, Н., 20, Bishopsgate-st Wn, Lond, Е.с, 
Rand Central Elec. Works (CR.) 

STRAKOSCH, Н. D., Johannesburg, Transvaal, 
Rand Central Elec. Works. [S. Africa. 

STRAP, J., 11, Rue du Temple, Enghien, France. 
Elec. Copper. 

STRATFOR -AN DREWS, Т. W., The Oaks, Leather- 
Indo-European Telegraph ( Man.). (head. 
London Platino- Brazilian Telegraph. 

STRATHCONA AND MOUNT ROYAL, Lord, 53, 
Commercial Cable. [Cadogan-aq, London, s.w. 
Direct West India Cable. (Trus. Sor Deb, Holders), 

STRATHY, J. A. L., Montreal, Canada. 

Royal Elec. Co. of Montreal. 

STRIDE, ARTHUR Lewis, Bush Hall, Hatfield, Herta, 
Metropolitan District Railway. 

STRUTT, Hon. Е. Ј., Terling-place, Witham, Essex. 
Manchester aud Elec. Rail way. 
Manchester and Liverpool Elec, Express Rly. 

STUART, C. McD., Ballyhibistock, Dervock, Ireland. 


Distribution. 
House, Montrose, 
(СА.). 


STUART, Ј. N +“ Broomhill,” Harrow. 

Harrow Elec. Light and Power. ((A.) 

STUBBS, J. H., Mill. st. Works, Ancoats, Manchester. 

Electromotors (Man.) 

STUBBS, w. T., Mill. st. Works, Ancoats, Manchester. 

Electromotors (Man.) 

SUENSON, Comm. E., D. R. N., Copenhagen. 

Great Northern Telegraph (СА. and Man.) 
SUFFIE LD, Lord, K.C. B., 4, Manchester-sq, Lond., w. 

Brockie-Pell Arc ) 

Westminster Elec. Supply Corp. (Ch.) 
SUMMERSCALES, Gate House, 
(Bramley, Leeds, 
Е., 66, Berners-st, London, w. 


SUTTON, Gezo., 14, Blomfield.at, London Wall, Е.с, 
Telegraph Works, 
W. T. Henley's Telegraph Works (Man.) 
-B., Elswick Worke, N ewcastle-on-Tyne, 
Sir W. G. Armstrong, Whitworth & Co. 
SWAN, Dr.J W., F.R.S., 58, Holland Park, London, w. 
Altrincham Elec. Supply. 
Edison and Swan United Elec. Light. 
National Elec. Construction. 
Notting Hill Elec, Lighting. 
SWINTON,A.A. СА MPBELL,66, Victoria-st, London,s.w. 
Bath Elec, Tram ways, 
Cambridge Elec. Supply ( Man.) 
Parsons Marine Steam Turbine, 
Scarborough Elec. Supply (Man. and Соп. Enq.) 
SWINTON, Саре. О. 5. С., 56, Pont-st, London, s.w. 
Kent Elec, Power, 
Kent Elec. Power Synd. 
SYDOW, Herr, Under-Sec, of State 
Indo-European Telegraph. [Telegraphs, Berlin. 
SYKES, W. R., 65, New Broad.st, London, Е.С. 
W. R. Sykes' Interlocking Signal ( Man.) 


and Chief of 
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! TALBOT, B., 


— — —— 
Westminster-chmbrs, East Parade, 
Leeds. 


Power Gas Corp. 


TAT E, Epwiy, 21, Mincing.-In, London, к.с, 


City and Brixton Railway. 
City and South London Railway. 


TAYLOR, F. J., Overdale, Bake well. 


William Rickard 


TAYLOR, Francis, Stowmarket, Suffolk. 


Suffolk Electricity Supply. 
United Elec. Light and Power Supply. 

TAYLOR, С. C., J.P., Ravenscar, Helsby, 
British Insulated and Helsby Cables. 
Elec. Supply of Victoria. 

Elec. Supply of Western Australia. 
Midland Elec. Corp. (1900). 
Midland Elec. Corp. for Power Distribution. 
Telegraph Manufacturing (Colonial). 

TAYLOR, JAMBES, J.P., Heathercliffe, Helsby, Cheshire, 
British Insulated and Helsby Cables. 

Elec. Supply of Victoria. 

Elec. Supply of Western Australia. 

Midland Elec. Corp. (1900). 

Midland Elec. Corp. for Power Distribution. 
Telegraph Manufacturing Colonial) (CA.) 

TAYLOR, J. B., Sherfield Manor, nr. Basingstoke, 
Cape Elec. Tramways. 
Mexico Eiec, Tramways. 

TAYLOR, J онх, 19, Oxford-rd, Birkdale, Southport. 
Mather and Platt (Man.) 

TAYLOR, R., 125, High-st, Bromley, Kent. 

Bromley (Kent) Elec. Light and Power, 
Chislehurst Elec. Supply. 

TAYLOR, R., 33, Caithness Drive, Liscard. 
Liverpool Elec. Cable. 

Oswestry Elec. Light and Power. 

TAYLOR, S., 88a, Tooley-st, London, s. E. 
New System Private Telephone. 

United Elec. Light and Power Supply. 

TAYLOR, W., 29, Blackfriars-st, Manchester. 
United Elec, Light and Power Supply. 

TAYLOR, W. L, The Firs, Bush Hill Park, Enfield. 
Clarke, Chapman & Co. 

TEGETMEIER, С. G., 79, Alleyn Park, W. Dulwich, 
Auckland Elec, Tramways. - [London, S. K. 
Merthyr Elec. Traction and Lighting. 

Metropolitan Elec, Tram ways. 

North Metropolitan Elec, Power Supply. 

Swansea Improvements and Tramways ( СА.) 
TEIXIERA pg М ATTOS, JONKHEER Н ENRY, Hamilton 


Cheshire, 


Harwich Elec. Lighting and Tramways. 
TENNANT, F. J „ Hyndford House, N. Berwick. 
Northern Counties Elec. Supply. 
TENNANT, HEnry, Holgate 
Central London Railway. 
TENNANT, Jas., Ј.Р., 
N ewcastle-upon-Tyne Elec. Supply. 
TERRY, Joan T., 195, Broadway, New York. 
Western Union Telegraph. 
THARP, A. K., 37, St. James'. pl., London, s. w. 
Bullers. 
THOMAS, D. J., Brynbed w House, Nantymoel, Glam. 
Ogmore Valley Elec. Light and Power Supply. 
THOMAS, [., Northall erton, Yorks, 
Northallerton Elec. Light and Power. 
THOMAS, J.J » 4, Rossett-av, Sefton-pk, Liverpool, 
Holophane. 
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ELECTRICAL TRADES’ DIRECTORY.—1901. 


DIRECTORS 


THOMAS, W. F., Bishopshalt, Hillingdon. 
Uxbridge and District Elec. Supply. 

THOMAS, W., The Clevelands, Tettenhall-rd, Wol- 

verbampton. 
Thomas Parker. 

THOMPSON, Sir T. R., Bart., 67, Cornhill, London, Е.С. 
British Thomson-Houston. 

Cork Elec. Tramways and Lighting. 
Lanarkshire Tramways. 

THOMSON, A. T. М., 66, Victoria-st., London, s.w. 
Thomson-Davis Telephone System. 

THOMSON, C., БА, Pont-st, London, S. w. 
Leicestershire and Warwickshire Elec. Power. 
Leicestershire & Warwickshire Elec. Power Synd. 

THOMSON, T. F. F., 50, Old Broad-st, London, Е.С. 
La Capital Traction and Elec. ( Buenos Ayres). 
La Capital Tramways. 

La Capital (Extension) Tramways. 
THOMSON, W., Royal Institution Laboratory, Man- 
chester. 
Mutual Telephone. (CA.) 

THORNE, A., 11, Austin Friars, London, Е.С. 
Kent Elec. Power. 

THORNTON, A. H., Bank House, Windsor. 
Slough and Datchet Elec. Supply. 
Windsor Elec. Installation. 

THORNTON, F. H., J.P.,2, St Giles-sq, Northampton. 
Northampton Elec. Light and Power (СА.) 

THORNYCROFT, Јонх E., Homcfiekl House, Chis- 

wick, London, w. | 
John I. Thornycroft & Со. (Tech.) 
THORNYCROFT, Sir Joux I., F.R.S., Eyot Villa, 
Chiswick, London, w. 
John I. Thornycroft & Co. 

THURNAUER, E., 10, Rue de Londres, Paris. 
British Thomson- Houston. 

THURSBY, C. Е., 57, Lombard-st, London, E.c. 
South American Light and Power. 

ee С „он В. T.,1, Strathallan-cres, Douglas, 
Manx Elec. Railway (Trus. for Deb. Holders). 

THYS, Col. A., 24, Chaussée de Charleroi, Brussels. 
Marconi International Marine Communication 

(Man. for Continent.) 

TOBIESEN, F. C., 26, Kongens Nytorv, Copenhagen. 
Geeat Northern Telegraph. 

TOLLER, C. B., Aston Bank, Hawarden, Chester. 
Thomas Bolton & Sons (Man.) 

TOMES, Ald. W., J. P., Northampton. 

Northampton Elec. Light and Power. 

TOMKINSON, Jas., M.P., Willington Hall, Таг- 

porley, Cheshire. 
North Wales Power aud Traction. 

TOMLINSON, E. T., 8, St. George's-sq, London, s. w. 
Вгађу and Tomlinson (Мат). 

TONGUE, A., Vinci House, Ellesmere Park, Eccles. 
Lancashire Dynamo and Motor. 

TRAILL, Dr. A, J. P., Ballylough, Bushmills 

Antrim. 
Giant's Causeway & Portrush Elec. Tramway (Ch.) 

TRAILL, W. A., Portballintrae, Bushmills, Co. Antrim 
Giant's Causeway and Portrush Elec. Tramway. 

TRAY AILLEUR, M., 98, Rue de Trives, Brussels. 

i International Marine Communication 
(Acting Man. for Continent.) 

TRENOW, E. Н. R., 18, St. Helens-pl, London, в.с. 
Hath Elec. Tram ways. 

Bath and District Light Railway. 

TRITTON, J. H., 54, Lombard-st, London, к.с. 
Indo- European Telegraph ((A.) 


TROTTER, H. A., 7, Mincing-lane, London, Е.С. 
La Capital Traction and Elec. Co. (Buenos Аугез). 
La Capital Trainwaya. 
La Capital (Extension) Tramwaya. 

TROTTER, Јонх, 7, Gt. Winchester-st, London, Е.С. 
Crompton & Co. (Ch) 

TUCKETT. P. D., 94, Palace-gdns-ter, London, w. 
Buluwayo Waterworks. 
City of London Elec. Lighting. 

TUDOR, Н. O., Brussels ; and 16, Victoria-st, London, 

S.W. 

Tudor Accumulator. 

TUDHOPE, Dr., Coatbridge. N.B. 
Scottish House-to-House Electricity. 

TUFNELL, C. F., Lloyd», London, Е.С. 
Chelmsford Elec. Lighting. 
Crompton & Co. 
Elec. Supply Corp. (Ch.) 
Hove Elec. Lighting. 

TULLIS, J. T.. Juhn--t, Bridgeton, Glasgow. 
Craigpark Elec. Са' le. 

TULLOCH, Major Hector, C.B., В.Е. (Retd.), 28, 
Victoria-xt, London, s.w.; and The Hollies, 
Bickley, Kent. 

United Kingdom Tramway, Light Railway and 
Elec. Synd. 
TURNBULL,W. А., 2, Fenchurch-ave, London, Е.С. 
Doulton & Co. 
TURNER, G.. Magdeburg, Germany. 
John Fowler & Co. (Leeds) 
TURNER, G. H., Lordship-In, London, 8.Е. 
W. Н. Wilcox & Co. 
TURNER, Wm., Stowmarket, Suffolk. 
Suffolk Electricity Supply. 

ТОКМОК, ALasRNON, C.B., Goadby Hall, Melton 
Mowbray. 

South London Elec Supply Corp. 

TWEEDDALE, Marquis of, K.T., Yester, Gifford, 

Haddington, N.B. ; and 6, Hill-st, London, w. 
African Direct Telegraph ((A.) 
Black Sea Telegragh. 
Deutsche See-Telegraphen Gesellschaft (Ch.) 
Direct Spanish Telegraph (CM.) 
Eastern Telegraph. 
Eastern and South African Telegraph. 
Eastern Extension, Australasia and China Tele- 
graph 
Europe and Azores Telegraph (Ch.) 
Globe Telegraph and Trust (СЛ.) 
Submarine Cables Trust (Trustec) 
West African T+legraph (CR.) 
TYCHSEN, Lt.-Col. V. E., 26, Kongens Nytorv, 
Copenhagen. 
Great Northern Telegraph. 
TYLER, Sir H., Linden House, Highgate-rd, Lon- 
don, N. 
Westinghouse Elec. 
UNDERDOWN, EMANUEL M., K.C., 50, Old Broad-st, 
London, Е.С. 
Direct United States Cable (СЋ.) 
UNDERDOWN,H.C. B., 50, Old Broad-st, London, Е.С. 
Direct United Statea Cable. 
UPTON, R., Northolme, Commonside, Mitcham. 
Ecuador Telephone. 
VAIL, T. N., 18, Eldon-st, London, Е.С. 
Buenos Aires Grand National Tramways. 
La "oa Traction and Elec. (Buenos Aires) 
(CÀ. 
La Capital Tramways (СЋ.) 
La Capital (Extensions) Tramways (CR.) 
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VALE, G., 22, Radnor-rd, Handsworth, Staffs. 
Best and Lloyd 
VANDREY, W. H., Winter's-gdns, St Ann’s Church- 
yard, Manchester. 
Manx Elec. Railway. 
VARLEY, Јонх, 50, Old Broad-st, London, к.с, | 
Direct United States Cable. 
VAUGHAN, D. A., Club Chmbrs, Pontypool. 
Pontypool Elec. Light & Power. (Wellingborough 
VAUX OF HARROWDEN, Lord, Harrowden Hall, 
Brush Electrical Engineering (CR.) 
County of Nortbampton Elec. Power and Traction. 


Middleton Elec. Traction. (CA.) 
Peterborough Elec. Traction. 
Southport Tramways. [оп-Тупе. 


VAVASSEUR. J., C.B., Elswick Works, Newcastle- 
Sir W. G. Armstrong, Whitworth & Co. 
VEDEL, Р., 26, Kongens Nytorv, Copenhagen. 
Great Northern Telegraph. 
VENNER, G. E. S., 28, Victoria-st, London, 8. w. 
Leatherhead and District Elec. 
VERITY, Ововсе, 35, St. James-pl., London, 8. w. 
Alliance Electrical (CA.) 
Veritys. 
VERITY, Jony, J. P., 27, Lowndes-sq, London, s. w. 
Metropolitan Elec. Supply. 
Veritys (Ch.) 
VERRALL, G. H., Sussex Lodge, Newmarket. 
Newmarket Elec. Light (CR.) 
VICKERS, A., 52, Victoria-st, London, 8. w. 
Elec. and Ordnance Accessories. 
VICKERS, DovcLas, River Don Works, Sheffield. 
| Elec. and Ordnance Accessories (CR.) 
VIGNOLES, E. B., Aston Lane Works, Chiswick. 
Evershed and Vignoles ( Man.) 
VINCENT, Col. Sir C. E. Ножавр, K.C.M.G., C.B., 
M.P., 1, Grosvenor-sq, London, w 
Robert W. Blackwell & Co. 
Calcutta Tramways (Ltd.) 
VIVIAN, Lt.-Col. R., 15, Groevenor-sq, London, w. 
Greenwood and Batley. 
VOLDER, ЈОВЕРН og, 141, Stassart, Brussels. 
Marconi Internat. Marine Communication (Pres.), 
VOLK, Масхов, Hassocks Farm House, Hassocks, 
Sussex. 
Brighton and Rottingdean Seashore Elec. Tram- 
Magnus Volk. [road (Dep. CR.) 
VOLK, Maanvs H., 47, Stanford rd, Brighton. | 
Magnus Volk. | 
WACK, Н. W., 35, Farringdon-rd, London, Е.С. 
McGuire Mfg. 
WADDELL, Gero., Merkland House, Rovelstone-pk, 
Mersey Railway. (Edinburgh. 
WAGNER, L., 120, Bishopsgate-st Wn, London, E.c. 
Lisbon Elec. Tramways. 
WAINHOUSE, W., Century-bldgs, St. Sampson's-8q, 
York Electrical (Man.) 
WAINWRIGHT, J. 
London, E. o. 
Reno Elec. Stairways and Conveyors. 
WAINWRIGHT, W., Montreal, Canada, 
Montreal Telegraph. 
WAKEMAN-NEWPORT, H.A.,Sandbourne, Bewdley. 
Mersey Railway. 
WALKER, C., Mayfield, Potter’s Bar. 
Commercial Dev elopment Corp. | 
WALKER, Geo. J., Aberdeen. 
Aberdeen Suburban Tramways (Ch.). 
WALKER, H., 9, Gladstone- Sei Gateshead. 
Clarke, Chapman & Co. 


[York. 
G., 70, Finsbury Pavement, 
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_ WALKER, H. C.,33, Wickham-rd, Brockley, Lond, s. E. 


Power and Traction. 

WALKER, J. C., Ingleton, Yorks. 
Ingleton Elec. Lighting and Power. 

WALKER, L., 30, Norfolk-st, London, w.c. 
Greenock and Port Glasgow Tramways, 

WALKER, Ум., Broomleigh, Altrincham. 

Blackpool and Garstang Light Railway. 

WALLACE, A. C., 71, West Nile-st, Glasgow. 
Kilmalcolm Elec. Lighting. 

WALLACE, R. W., K.C.,2, Harcourt-bldgs, Temple. 
Aron Electricity Meter. [London, Е.С. 
British Aluminium (Man.) 

Central Elec. Supply. 
Electric Motive Power. 
Kalgoorlie Elec. Power and Lighting (Ch.) 
Kensington and Knightebridge Elec. Lighting. 
Westminster Elec. Supply Corp. 
WALLIS- JONES, R. J., MI. E. E., 5, Fitz john's- 
mansions, Hampstead, London, N. w. 
Nernst Elec. Light. 
Schattner Electricity Meter. 

WALLROTH, F. A., Sunbury Lodge, Sunbury-on- 
Evered & Co. [ ea. 

WALTERS, F., 18, Avenue-rd, London, x. w. 

Pacific and European Telegraph. 
West Coast of America Telegraph. 

WANKLYN, F. L., Montreal, Canada. 

Mexican Elec. Works. 
Montreal Street Railway. 

WARBURG, O. E., 8, Porchester-ter, London, w 
Elec. Traction. 

WARD, E. T., Hillside Beech-rd, Northwich. 
Northwich Flec. Supply. 

WARD, Еввр.,55 & 56, Bishopsgate-st Wn, Lond., к.с. 
Direct West India Cable. 

Halifax and Bermudas Cable. 

WARD, G. G., 253, Broadway, New York. 
Commercial Cable ( Vice-Pres. and Gen. Man.) 
Commercial Pacific Cable. 

Direct West India Cable. 
Halifax and Bermudas Cable. 

WARNER, G. T., Radnor Lodge, Harrow. 
Harrow Elec. Light and Power. 

WARREN, J. W. F., Lower Commercial-st, Middles- 

brough- on- Tees. 
Warren, Beattie & Co. ((A.) 

WARREN, S. N., Lower Commercial.st, Middles- 
Warren, Beattie & Co. [brough-on- Tees. 

WATERHOUSE, L. M., Westinghouse -bidg, Norfolk - 

st, London, w. o. 
Simplex Steel Conduit. 

WATLING, A., 287, Finchley-rd, Hampstead, Lond., 
Hampstead Elec. Supply. LN. w. 

WATSON, C. A., 292, Vauxhall- rd, Liverpool. 
Liverpool Elec. Cable. 

WATSON, Dr. R. S., Bensham-grove, Gateshead. 
Newcastle-upon-Tyne Elec. Supply. 

WATSON, W. D., Lydstep, Falinge-rd, Rochdale. 
Rochdale Elec. (Man.) 

WATTS, Ноон, King's Acre, Newport, Mon. 

South Wales Elec. Power Distribution. 

WAY, A. G., Stanmer, Argyle-rd, Ealing, London, w. 

Westminster Engineering. 


| WAY, T. E., Stanmer, Argyle-rd, Ealing, London, w, 


Westminster Engineering. 


| WEBB, H., Irwell Forge & Rolling Mills, Bury, Lancs, 


Jonnson-Lundell Elec. Traction. 
WEBBER, Major-Gen. C.E., C.B., 17, Egerton-gdns, 
Chelsea Electricity Supply. [London, Aw, 
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EBSTER, W., 50, Lee Park, Blackheath, Lond., S. . 
Frinton-on-See and Dis. Elec. Light & Power (СЋ.) 

EGUELIN, T. H., Bartholomew House, London, Е.С. 
Electromobile Co. 

ELLSTED, T. W., 20, Copthall-ave, London, E.c. 
Deep Leads Elec. Transmission. 

ERNHER, Ј. C., 1, London Wall-bldgs, London, Е.С. 
African 'Trans- Continental Telegraph. 
Chilian Elec. Tramway and Light (CR.) 

EST, Rt. Hon.Sir A.E., G.C.B., 1, Mount-st, Lond.,w. 
Baker Street and Waterloo Rly. 
Waterloo and City Railway. 

EST, А. W., 18, Lowndes-sq, London, s.w. 
Peking and North Chiva Elec. Corp. 

ESTBURY, Lord, 30, Hill-st, London, w. 
Electromobile. 

ESTERN, W. Т., 44, Charing-Cross, London, 8.w. 
River Plate Electricity. 

`ЕЗТСАКТН, Tom, The Ridge, Saltburn-by-the- 

Sea. 


Richardsons, Westgarth & Co. (Joint Man.) 
'"ESTINGHOUSE, G., 120, Broadway, New York. 
British Westingbouse Elec. and Manfg. (CA.) 

Traction and Power Securities. 
Westinghouse Elec. ( Pres.) [on-Tyne 
'ЕЗТМАСОТ T, P. G. B., Elswick Works, Newcastle- 
Sir W. G. Armstrong, Whitworth & Co. 
"STON-STEVENS, J., Royal Chambers, Cardiff. 
South Wales Elec. Power Distribution. 
':THERED, Оштуев, 20, Copthall-ave, London, Е.С. 
Cornwall Elec. Power Synd. 
Deep Leads Elec. Transmission. 
Perth Elec. Tramways. 
HAITE,W. H., 8, Winchester-pl, Highgate, Lond. х. 
Chatham and District Light Klys. 
Lanarkshire Tramways. 
'HIPP, A. E., 61, Mark-lane, London, Е.С. 
New System Private Telephone (CR.) 
'HITE, Амтвомт, 12, Chesham- pl, London, S. w. 
Kent Elec. Power Synd. 
HITE, A. H., Moorgate Station-chmbs., London, Е.С, 
Gen. International Wireless Telegraph & Telephone. 
HITE, A. W., North End, Portsmouth. 
Hampehire Light Rlys. 
Portadown and Horndean Light Railway. 
Provincial Tramways. 
HITE, Grorag, Clare-st House, Bristol. 
Bristol Tramways and Carriage (СА.) 
Imperial Tramways (CR.) 
HITE, Е. W., 303, Chapter-rd, London, м.м. 
White, Jacoby & Co. (Man.) 
HITE, Ј. B., 224, College-hill, Cannon-st, Lond., В.С. 
J. а. White & Co. 
HITE, J. G., 224, College-hill, Cannon-st, Lond, E.c. 
J. б. White & Co. (Ch.) 
HITE, SAMUEL, Clare-st House, Bristol 
Bristol Tramways and Carriage ( Мат.) 
Imperial Tramways. 
London United Tramways (1901.) 
HITE, T., 66, Berners-street, London, W. 
Frank Suter & C.. 
HITEHEAD, H., Elawick Wks, Newcastle-on-Tyne. 
Sir W. G. Armstrong, Whitworth & Co. 
HITTAKER, M. T., 5, York-pl, Scarborough. 
Scarborough Tramways. 
JITTAKER, R., J. P., 12, Gledhow-gdns, Lond, s.w. 
Oldham, Ashton and Hyde Elec. Tramway. 
ITWELL, E. R., Tbe Friarage, Yarm-on-Tees. 
(Cleveland and Durham County Elec. Power. 
ES and Durham County Elec. Power (Ltd. 
| 


| 


WHOWELL, F., J.P., C.C., Woodend, Bromley Cross, 
Bolton. 
Elec. Generating Stations. 
WHYMAN, Р., Osborne Villa, Alderley Edge. 
Alderley and Wilmslow Elec. Supply. 
WIESE, L., Temple Bar House, Fleet-st, London, Е.С. 
Witting, Eborall & Co. 
WIGHAM, BERNABD, 1, Palmerston-park, Dublin, 
Edmundson's Furnishing and Engineering. 
WIGHAM, J. C., Coanwood, Surbiton, Surrey. 
Alderley and Wilmslow Elec. Supply. 
Bromley (Kent) Electric Light and Power. 
Chislehurst Elec. Supply. 
Ilfracombe Elec. Light and Power. 
Isle of Wight Elec. Light and Power. 
Lymington Elec. Light and Power. 
Melton Mowbray Elec. Light. 
Ramsgate and District Elec. Tramways. 
St. Helens (I.W.) Elec. Light. 
Scarborough Elec. Tramways. 
Twickenham and Teddington Elec. Supply. 
Urban Elec. Supply. 
WIGHAM, J. R., J.P., Capel.st, Dublin. 
Dublin United Tramways. 
Edmundson's Elec. Corp. (Ch.) 
Edmundson's Furnishing and Engineering (Ch.) 
WIGHAM, WILLIAM R., 28, Charleston-ave, Dublin. 
Edmundson's Furnishing and Engineering. 
WIGLEY, Geo, J.P., Nottingham. [ment. 
Nottinghamshire & Derbyshire Tramways Develop- 
WIGRAM, R., J.P., Steam Plough Works, Leeds. 
John Fowler & Co. (Leeda). , 
WILD, C. J., York Mansions, York-st, London, s.w. 
Westminster Elec. Testing Laboratories (Ch. ) 
WILDE, S. J., 213, Gresham House, London, Е.с. 
Brazilian Street Railway. 
WILKIE. ALX., J. P., 615, Gt. Northern- rd, Aberdeen. 
Aberdeen Suburban Tramways (Man.) 
WILKINS, C. M., 50, Coleman- street, London, к.с. 
South American Light and Power. 
WILKINSON, G., 5, West bourne-grove, Scarborough. 
Scarborough Elec. Supply. 
WILKINSON, Jos BP, 22, Paisley-at, Liverpool. 
Chadburn's (Ship) Telegraph. 
WILLANS, W. H., 25, Holland-park, London, w. 
Notting Hill Elec. Lighting. 
WILLCOX,W.H.,29, Wickbam-rd, Brockley, Lond., s. E. 
W. H. Willcox & Co. (Gov.) 
WILLETT, A., 256, Gt. Glowes-st, Higher Broughton, 
Manchester. 
Mather and Platt. 
WILLEY, Јонм, Kenley, Surrey. 
London Elec. Wire ( Man.) 
WILLEY, Тномав, M.D., Shorncliffe-rd, Folkestone 
London Elec. Wire. 
WILLEY,W. H.,Auchor Wks, Playhouse- yd, Lond. r.c. 
London Elec. Wire. 
WILLIAMS, F., New Broad-st House, London, Е.с. 
City of Wellington Elec. Light and Power. 


WILLIAMS, G., 2, Slater-rd, Bridgend, Glam. 


Ogmore Valley Elec. Light and Power Supply. 
WILLIAMS, J., Aberdare House, Ogmore Vale, Glam. 

Ogmore Valley Elec. Light and Power Supply (CR.) 
WILLIAMS, Jonn R., Clifton Junction, Manchester. 

Chloride Elec. Storage. [Vale, Glam. 
WILLIAMS, R. A., Bryan Siriol House, Ogmore 

Ogmore Valley Elec. Light and Power Supply. 
WILLIAMS-ELLIS, R. G., Ferry Worke, Thames 

Ditton. 
Lionel Robinson & Co. 
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WILLIAMSON, J. B.. 1, Camp-ter, North Shields. 
Tynemouth and District Шес. Traction. 

WILLIAMSON, J. G., 50, Church-st, London. S. w. 

Taipo Accumulator. {sted, Kent. 

WILLIS, Агекер, "7 Woodcut,” Hollingbourne, Bear- 
Baker-atreet and Waterloo Railway. 

WILLONX, Sir Jons A., M.P., Huyton, Liverpool. 
Blackheath & Greenwich District Elec. Light. (Ch.) 

WILLSON, J. C., 78. King-st, Manchester. 

Railway Lighting. 

WILSON, Sir A., 41, Coleman-st, London, Е.С. 
Manchester and Liverpool Elec. Express Railway. 

VI. SON, C., Gothic Works, Norwich. 

Laurence, Scott & Co. 

WILSON, Sir C. К., G.C.M.G., С.В., 21, Pont.at, 
British Elec. Traction (Ch.) [London, w. 
Rand Central Elec. Works (HA.) 

WILSON, E. D., 61-62, Gracechurch-st, London, Е.С. 
Nalder Bros. and Thompson. 

WILSON, J., Montreal, Canada. 

Royal Elec. Co. of Montreal ( Viee-Pres.) 

WILSON, Јонх, Oxford.rd, Runcorn. 

General Electrolytic Parent. 

WILSON, W., Parkholme, East Sheen, London, s.w. 
Buenos Ayres and Belgrano Elec Tramways. 

WIMPENNY, W. E.. Cote Royd, Huddersfield. 
British Columbia Telephones. 

WINGENT. F., Castle Hill, Rochester. 

Chatham, Rochester and District Elec. Lighting. 

WINKLEY, F. S., Highmead, Roxborough-pk, Harrow 
Harrow Elec. Ligut. 

WINKWORTH, H. St. JOHN, 12, Curzon-st, Lond., w. 
Blackheath and Greenwich District. Elec. Light. 
Lewisham and District Elec. Supply. 

WINSLOW, I. E., 20, Bishopegate-st Wn, Lond., Е.С. 
Douglas Southern Elec. Tramwaya. 

WITTING, Е., 249, Dashwood House, London, Е.С. 
Costa Rica Elec. Light and Traction. 

WITTING, S. C., Hollingbury Copse, Patcham, Sussex. 
Witting, Eborall & Co. (Man.) 

WOLFENDEN, H., 1, Palace-ct, London, w. 
Altrincham Elec. Supply (СА.) 

British Aluminium ( V?cc-CÀ.) 
Edison and Swan United Elec. Light (Ch.) 

WOLLEY-DOD, 1. C., Pretoria, Transvaal. 

Pretoria Lighting. 

WOOD, A. N. L., The Hermitage, Chester-le-Street, 
А. Reyrolle & Со, [Hebburn-on-Tyne. 

WOOD, Col. H., C. B., 65, Thorpe; rd, Norwich. 

Elec. Supply Corp. 
Hove Elec. Light ( Vice-Ch.) 

W OOD, E. R., Montreal, Canada. 
Mexican Elec. Works. 

WOOD, J. M., 21, Water-st, Liverpool. 
Liverpool Elec. Cable. 

WOOD, Sir Linpsay, Bart., The Hermitage, Chester- 

le-Street. 
Newcastle-upon-Tyne Elec. Supply. 

WOOD, Т., 2, Mandeville-place, London, w. 
Sir Hiram Maxim Elec. and Eng. 

WOODALL, J. W., M A., J.P., 5,Queen-mns., Victoria- 
Scarborough Elec. Supply. [st, London, s.w. 

WOODHOUSE, CLAUDE Н. C., Bordighera, Italy. 
Brit. Continental Electricity. 

Woodhouse and Baillie Riviera Electricity. 
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| WOODHOUSE, Sir Јаз. Т., М.Р., Brough House, 


National Telephone. [Brough, East Yorks. 


WOODS. M. W., 2, Gray's Inn-rd, Holborn, w.c. 


Finchley Elec. Light. | 
WOODWARD, Н. C., Northway House, Seaforth. 
Liverpool Overhead Railway. 
WOOLDRIDGE, E. G., 82, Victoria-st, London, s.w. 
Cowper-Coles Galvanizing Synd. 
WOOLF, JosEPH, jun., 509, St. James's-ct, Lond, sw. 
Sir Hiram Maxim Elec. Eng. 
WOOLLEY, C., 19, Haycroft-rd, Brixton, London, s.w. 
Auglo- Portuguese Telephone. 
Consolidated Electrical. 
Edison-Gower Bell Telephone Co. of Europe. 
WOOLNERH, Hren, 4, Copthali-chinbrs, London, a.c. 
New (Gutta Percha (CÀ.) 
WORMALD, J., 23, Kensington-court, London, w. 
Mather and Platt (Man.) 
WREN, Cu., 50 and 31, St. Swithins-In, London, B.C 
Perth Elec. Tramways. 
WRIGHT, ARTHUR, Star-chmbrs, 50, Moorgate-st, 
London, Е.С. 
Isle of Thanet Elec. Tramways and Lighting. 
Mutual Elec. Trust. 
River Plate Elec. (Man.) 
Rosario Elec. 
WRIGHTSON,sSirT.,Bart., Neasham Hall, Darling ton. 
Cleveland and Durham County Elec. Power Ltd.) 
WURTZ BURG, J. H., J. P., 16, Gt. George · st, Lond., s. w. 
Green wood and Batley ( Man.) 
English de Laval Steam Turbine. 
WYATT, В. С., 41, Moorgate-st, London, Е.С. 
Elec. Supply Co. for Spain. (СЋ.) 
Malaga Elec. (Ch.) 
WYCHERLEY, A. E., Corbet Arms Hotel, Market 
Drayton. 
Market Drayton Elec. Light and Power. 
WYMAN, HannuINGTON, 66, Berner's-st, London, W. 
Helios Electrical Construction. 
WYMAN, E. B., 28 & 29, St. Swithin's-In, London, к.с. 
Deep Leads Elec. Transmission. 
Kalgoorlie Elec. Power and Lighting Corp. 
Perth Elec. Tramways. 
J.G. White & Co. i 
YALE,T.P.0.,A.M.I.E.E.,Brynconway,Bettws-y 
Yale Elec. Power ( Man.) 
YERKES, C. Tyson, Hamilton House, Victoria 
Embankment, London, E.C. 
Charing Cross, Euston and Hampstead Rly. (CR.) 
London United Tramways (1901) (C^.) 
Underground Electric Railways of London (СА.) 
YEROMEC, E., 38, Avenue de l'Opere, Paris. 
Cie Francaise des Cables Telegraphiques. 
YOCKNEY, S. W., 55, Victoria-st, London, S. w. 
Chepstow Elec. Lighting and Power. 
YOUNG, Н. WiLson, 12, Camomile-st, London, Е.С, 
Motors. 
Mica Insulator. 
YOUNG,J.,26,Chapter-rd,Willesden Green,Lond,N.w 
South American Light and Power. 
YOUNG, Т. Р., 33, Brazennose-st, Manchester. 
Mutual Telephone. 
ZWILGMEYER, G., 4, George-yd, London, Е.С. 
Chilian Elec. Tramways and Light. 
Rand Central Elec. Works. 
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“THE ELECTRICIAN" COMPANY'S LIST. 


Published Annually. Subscription price Ju re nett. post free 8/3 ; British Colonies 9/6; Abroad 10/-, 
After date of publication 15/: nett, post free 16/9 (British С olonies 1'7;- ; other countries 17/8). About 
,800 pages, with Maps, Tabulated Sheets, &c., &c. 


** Cbe Electrician э» Electrical Crades’ Directory 8 Handbook. 


The mast comprehensive and the most reliable Directory and Handbook published for the Electrical and 
Kindred Trades. Established 1832. Digest of Contents free. 


The Alternate Current Transformer in Theory and Practice. By 
Dr. J. A. Fleming. Vol. І. C THR INDUCTION up ELECTRIC CURRENTS. 128. 6d., post free. Vol. II.—THE 
UTILISATION OF INDUCED CURRENTS. 198. 64.. post free. 


Electric Lamps and Electric Lighting. By Dr. J. A. Fleming. Fully Шиве. 68. net. 
The Electric Aro. By Mrs. Ayrton. 123. 6d. 


Electromagnetic Theory. By Oliver Heaviside. Vol. I. 12s 6d. Vol. II. 128. ба. 
Vol. ГИ in the press. 


Motive Power and Gearing. By E. Tremlett Carter. 128. 6d., post free. 
Submarine Cable Laying and Repairing. By H. D. Wilkinson. 12s. 6d., post free. 
Magnetic Induction in Iron and other Metals. Ву Prof. J. A. Ewing. 10s. 6d. 


nett, post free. 
Electric Motive Power. By Albion T. Snell. 10s. 6d., post free. 
“The Electrician” Wireman’s Pocket Book. Edited by F. C. Raphael. 5s. nett. 


Handbook for the Electrical Laboratory and Testing Room. By Dr. J. A. 
Fleming. Vol. I.. 12s. 6d. nett, post free. Vol. II., 148. nett. 


Primary Batteries: Their Construction, Manufacture and Use. By 
W. R. Cooper, Os. 6d. nett, post free. 


The Potentiometer and its Adjuncts. Ву W. C. Fisher. 6s., post free. 
Carbon Making for all Electrical Purposes. By Francis Jehl. 10s. 6d., post free. 


Localisation of Faults in Electric Light and Power Mains. By F. C. 
Raphael. 76. 6d , post fre». 


The Art of Electrolytic Separation of Metals. By Dr. George Gore. 10s. 6d. 


vost free. 


васии 1 Notes for Electrical Students. By A. Е. Kennelly and Н. D Wilkinson, 
Electrical Testing for Telegraph Engineers. By J. Elton Young. 10s. 6d., 


Students’ Guide to Submarine Cable Testing. By H. K. C. Fisher and 
H. Darby. Third Edition, 7s. 6d. nett, post free. 


Drum Armatures and Commutators. Ву F.M. Weymouth. 78. 6d., post free. 
The Incandescent Lamp and its Manufacture. Бу G. Scott Ram. 78. 64. 


t free. 
Роске t-Book of Electrical Engineering Formule, &c. By У. Geipel 
and H. Kilgour. 7s. 6d. nett. 


Wireless Telegraphy : Signalling Across Space Without Wires. By 
Sir Oliver Lodge. 58. nett. 


Bibliography of X-Ray Literature and Research. By C. E. S. Phillips. 
8., post free 


The Steam Engine Indicator and Indicator Diagrams. Edited by W. W. 
Beaumont. 32. 6d., post free. 

Electro-Chemistry. By Dr. George Gore. 2s., post free. 

Manufacture of Electric Li Light Carbons. A Practical Guide to the Estab- 
lishment of à Carbon Manufactory. st free. 


Secondary Batteries: Their Construction, Manufacture and Use. By 
E J. Wade. 10s. 6d. nett. 


Electronic Theory of Electricity. By Prof J. A. Fleming. 1s. 6d., post free. 


Rating of Electric Lighting, Electric Tramway, and Similar Under- 
takings W. G. Bond. 22. 6d. nett. 


Tramway Tractive Effort and Power Diagram. By Arnold G. Hansard, B.A. 
48. 6d , post free in tube 5s. ; mounted on linen, 6s., post free. 


B ginner's Manual of Submarine Cable Testing and Working. By 
G. M. Baines. Cloth bound, 75. 6d., post free. 


Electricity in Agriculture and Horticulture. By Prof. S. Lemstróm, of Heleing- 
fori Illustrated. In preparation. 
iuri Feed Water: Its Impurities, Analysis and Purification. By Fred A. Anderson. 


eparation. 
Radio. “Activity. By Fredk. W. Soddy, M.A. In preparation. 
· "The Electrician” Primers. In Three Volumes. In preparation.. 
Armature Windings of Electric Machines. By H. F. Parshall and H. M. Hobart. 


The ‘Capillary Electrometer in Theory and Practice. By George J. Burch. 


The Theory of Commutation, By. C. C. Hawkins. 28. 6d. nett. 
British Post Office Telephone > Service. 2а. nett. 
Digest of the Law of Electric Lighting, Ele Electric Traction, Telegraphs, 
Telephones, &o., 1903. By A. C. Curtis-Hayward ДБ 
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NAMES AND ADDRESSES OF CHAIRMEN OF COMMITTEES OF LOCAL 
AUTHORITIES HAVING CHARGE OF ELECTRIC LIGHTING MATTERS, 


A full List of the Chief Officials of Local Authorities will be found on pp. 639 to 659, 


Name of Authority. 


Arbroath 


Atherton 


зоосоо оововбоооосооо о 
„ 6 %% оо %%% фо оо ооо 


озъфо ооо соо оо 


Batley 
Beckenham .................. 


Bermondsey (London) 
Bethnal Green (London)... 
Beverley ................... — 
Bexhill 
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Bradford 
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Name of Chairman. 
Mr. George Kemp... ............ 
Mr. Wm. Thomas 
Councillor J. Cunliffe ......... 
Mr. А. W. W. Kiog ............ 
Dean of Guild John Ewart .. = 
Mr. T. J. Wells 
Dean of Guild Robbie ......... 
Mr. Edwin Barlow............... 
Mr. Robt. Crippin............... | 
Mr. J. Learmonth ...... ........ | 
Councillor Thoe. Young 
Ald. J. H. Мадео, J.P. (Mayor) 
Alderman Н. С. Edwards 
Mr. L. Crow 


0100600606000 вее 


ое чо ооо ооо „ „ 0 


Councillor W. Вгаду............ 
Mr. Henry Barrett 
Councillor J. P. Smith, J. P.. 
Mr. J. A. Hughes 
Mr. Wm. Gerrish ............... 
Mr. H. T. Hate 
Ald. Geo. Hirst ..... 


Ald. Kil in mr РЕ S 
Mr. Geo. Andrews, J.P......... 
Councillor T. Cox ............... 
Councillor J. Hall ............... 
Ald. J. E. Elwell 
Mr. D. S. M. Douglas 
Мг. W. V. Hudson, J.P. ...... 
Councillor J. A. Buck 


.......сос...»-.. 


Councillor Johnstone ...... 

Alderman У. Thompson 
Alderman Joseph Brodie, J.P. 
Mr. Wm. Latimer 


ооо ооо 6 „ 20 


Alderman W. R. Brewster 
Alderman Beaulah 
Mr. G. J. Lawson 


5955 „ „ tee 
% „4 ове 


Mr. J. Е. McCormick 
Mr. Alex. Annandale Gelee 
Мг. У. 9. McGaul м | 
Мг. J. V. Maiuprize ............ 
Mr. Jobn Walmsley 
Ald. Geo. Healey ............... 
Mr. E. Broadbridge 
( Alderman С. Pearaon........ ^ 
| Е. W. Prosser, Secretary. 
Mr. W. H. Widdicombe 
Mr. Julian Horrell.....:......... 
Councillor J. M. Grey 
Mr. Thos. Willett .......... CR 
Ald. T. E. Lowe 
Councillor R. D. Duxbury .. 
Mr. T. Shillitoe 
Mr, Боны 
Alderman W. W. Mason, J.P. 
| Alderman P. W. Carey, J P.... 


оао. Bee 


еее ...-..-..о.. 


sre 06% %% о... 


Address. 


27, Watson-street. 


North-parade. 
High Lea. 
Council Offices. 
17, Chapel-street. 
Station- road. 
Аппбеја. 
Fraser-street, 
1, Bradshaw-street, 
Stamford-road. 
4, Randolph-terrace, 
Rockliffe House. 
Bank-place. 
46, Park- road, West Ham. 
12, Woodlands-road. 
Crescent House. 
5, Victoria-road, 
Ellerslie. 
119, Holton-road. 
Municipal Offices. 
‚ St. James-square. 
White Lee Grange, Birstal, 
Council Offices. 
Holmleigh, Croydon-rd, 
Cardiogton-road. 
City Hall. 
76, Southwark Park-road, S.E, 
101, Green-street, E. 
Park Cottage. 
Kincardine House, Brassey-road, 
Cold Blow. 
Elm Villa, Halsall-road. 
111, Holt Hill. 
Hamstead НШ, Hands worth. 
East Park- road. 
72, Withnell- road, Blackpool, 
Wineaton. 
Moss House, Higher Bridge- street. 
50, Merton-road. . 
Municipal Offices. 
Batley Dene. 
2, Rood-lane. 
Quinsboro-road. 
Municipal Offices, 
Quarella. 
Station-road. 
Victoria-avenue, 
14, High-street. 
52, Lillwood-road. . 
Bannerleigh, Woodland-road. 


Council Offices. 

Council Offices, 

1, Colne-road. 
Sunnyside, Milton. 

1, Alexandra-road, 
Heather Lea. 

Municipal Offices, 
Market-street, 

Barton Fields. 

Shanbally, Newport-road, 


‘ELECTRICAL TRADES’ DIRECTOR Y.—1904. 661 
NAMES AND ADDRESSES OF CHAIRMEN OF LIGHTING 
COMMITTEES OF LOCAL AUTHORITIES —continued. 
Name of Authority. | Name of Chairman. - Address. 
Carlisle .................... || Councillor J. C. Dove, J.P.. Howard-place. 
alle.... 8 Mr. M. Governey ............... Council Offices. 
Carnarvon .................. ; Mr. John Pritchard ............ Municipal Offices. 
cheadle and Gatley МЕТУ Мг. J. B. Cairnie ............... Dunedin, Cheadle-road. 
Chelmsford .................. Councillor Lawn ............... High-street. 
Cheltenham... T Alderman George Norman. Alpha House. 
Cheshunt ............. See Mr Walter Greenley ......... | Bradford House. 
Chester .................... | Mr. Robert Lamb... Oak Lea. 
Chesterfield  ............... Councillor C. P. Robinson ... | Ashgate-road. 
Chippenham .............. . | Ald. Edgar Neale High-street. 
""— —Á— ЖА | Mr. G. J. Thomas 8, Burlington - gardens. 
Chorley ....................... „Councillor A. Joily ............ | St. Thomas's- road. 
Cleckheaton.................. Mr. F. W. Birkett........ Seet ‚ York-place. 
Colchester .................. Councillor Е. Н. Barritt , .... | 26. Beaconsfield-avenue. 
Sonn. Councillor H. Holgate ......... ! Keighley-road. 
Colwyn Bay . Mr. J. Dicken . . . . | Hazledene, Queen's Drive. 
Cork ................ 5 | Мг. M. Newman Council Offices. 
Coventry ..................... Councillor Wee . Cherry- street. 
Cre re e . Alderman А. G. Hill, J. P. Nantwich-road. 
Cromer ..................... Мг. Н. Broadhurst, M. PP.. | Suffield Park. 
Crompton ................. · | Mr. J. T. Travis-Clegg, J. P... | Shaw Lodge, Shaw. 
Croydon ..................... Alderman D. B. Miller, J. P.... 218, London-road. 
Darlington .................. Alderman J. J. Wilkes........ . | Larchfield. 
Dartford ..................... Mr. E. Hesketh .................. Beechcroft, Eltham. 
Dartmouth .................. Mr. W. P. Ditcham .......... Municipal Offices. 
Darw en | Alderman T. Lightbown ..... . | Falcon House. 
Denton ...... p Mr. Thos. E. Sleigh ............ Hyde-road. 
Derby ........... eer Alderman Butterworth, J.P. ! 59, Irongate. 
Devonport .................. Councillor Banbury ............ 16, Somerset-place. 
Dewsbury.. ... .............. Alderman A. Oldroyd .. Carlton Lodge, Oxford-road. 
Doncaster .................. | Councillor Dowson  ............ Wood street. 
Dorchester E. W. Kerr, M.D. (Mayor) Municipal Offices. 
Dor king Мг. F. М. Tebdtv West- street. 
Dover A еони | Coun. A. T, Walmisley (Mayor) | Municipal Offices. 
TS Mr. W. T. Haworth ............ | 342, Fairfield-road, 
Dublin — | Mr. J. Irwin, J.P. .... .. | 121, Upper Abbey-atreet. 
Dudley ........................ | Alderman G. H. Dunn.. TE Netherton House, Netherton, 
Dukinfleld .................. Councillor W. E. Wood ...... Cemetery · road. 
Dumfries Councillor J. S. Твошзоц ... | The Laurels. 
Dundalk ..................... Mr. B. Hamill, J.P. ............ Park-street. 
Dundee . . Мг. Wm. Brownlee ......... . | 9, Clarendon-terrace. 
Dunstable ................ • | Mr. T. T. Garrett ............... Municipal Offices. 
o Н. W. Peal (Mayor) ............ | Oakhurst, St. Stephen's- road. 
Eastbourne ........ ......... Councillor Simmons 5, Elms-avenue. 
East Ham (London) Councillor T. L. Knight ...... 7, Empress-avenue, Manor Park, К, 
Ebbw Vale .................. | Mr. Thos. Richards ............ | Ту Cendl, Beaufort. 
%%ͤA 88 | Councillor Pearson 155, Mouton-road. 
Edinburgh .................. Bailie Alex. D. Mackenzie, J.P. | 14, Greenhill-park. 
For Мг. F. W. Ledger Ashton House, Worple- roacl. 
Erding ton Мг. J. Rollason, J. ......... Walmley House. 
Ein... g...... кино Mr. G. W. Brodie —Heatheote, Burcharbro-rd., Abbey 
Exeter ....... 3 Alderman W. H. Reed ......... Thornlea. [Wood ‹ 
nnn! Treasurer Jas. Fairlie ......... Kinned House. 
E Mr. A. Е. Batchelor ............ | 15, West- street, 
Farnworth (Bolton) Mr. W. B. Richardeon ..... .. | Sunny Bank. 
Faversham .................. Mr. Fredk. Austin......... s.s... | Council Offices, 
Felixstowe :.................. Mr. C. F. Кик ..... --———- | York House. 
Feliing ...................... „ | Mr. C. B. Palmer ee | Реја“ -оп-Тупе. 
Finchley ................... ^. | Mr. В. Todd, J. PD... ... | Council Offices. 
From ew... | Mr. H. T. Rawlings ........... . | Portway. 
Fulham (London) ......... | Councillor A. J. Warner .. | 176, North Erd-road, W. 
Gainsborough .............. ‚ | Mr, George Housham .......= Spital- terrace. 
Gateshead .................. Мг. J. Thubron ...... | 12, Bensham-creacent, 
Gillingham ............. ..... | Mr. T. Holmes ess | Council Offices, 
Glasgow ...... . . eee nn ` Councillor James Willock |... | City-chambers, 
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NAMES AND ADDRESSES OF CHAIRMEN OF LIGHTING 
COMMITTEES OF LOCAL AUTHORITIES—continued. 


Name of Authority. | Name of Chairman. | 
Gloucester ......... —" | Alderman Jas. Fielding 
Gorton ........................ Councillor E. Scully ............ 
Govan ....................... Mr. R. A. Wightman ......... 
Gravesend ....... и Alderman E. C. Paine ......... 
Grays Thurrock ............ Councillor H. E. Brooks, J.P. 
Great Grimsby ............ i Alderman G. S. Dobson, J.P... ' 
Great Yarmouth ........ ... | Mr. Robt. Nudd.................. | 
Greenock .................... Mr. Neill M. Brown ............ 
Hackney (London) ......... | Alderman John Sheehau ...... 
Halesowen ................ — | Mr. К. E. Cutter . | 
Halifax ...... E | Alderman Thomas Hey ...... 
Hamilton Bailie W. Meechan ............ | 


Hammersmith (London)... | Councillor Charles Johnson... | 
Hampstead (London). | Alderman J. Е. Bousfield...... 


Handsworth (8ta$s.) ...... Mr. T. E. Forsyth ...... ........ 
Нашеу....................... | Alderman Herbert Coates. 
Harrogate .................. Councillor Davidson | 
Hartlepool .................. | Mr. Henry Witby, J.P. ...... | 
Haslingden .................. | Alderman Witham (Mayor)... | 
Hastings ..................... Councillor К. К. Bones ......... 
Hebden Bridge ........... | Mr. J. B. Brown n | 
Heckmondwige ............ Mr. Samuel Wood............... 
Hendon.. ........... ....... ‚ Mr. В. С. Townseud ............ | 
Hereford ........... ел Councillor Hewitt ............... | 
Heywood .............. — Mr. Thos. Popple ............... 
Hindley ........... —ÀnÀ Mr. H. J. Bouchier ............ | 
Holmfirth ............... ‚ | Мг. S. Collins | 
Hornsey ..................... Мг. J. В. Farquharson ......... | 
Horsham ..... -— Mr. Bernard Lintott............ 
Hove MR 8 | Councillor J. B. Hutchins...... 
Hoylake and West Kirby Mr. G. J. Griffith ............... 
Huddersfleld ............... Alderman Fred. Calvert 
Hull. coeno 8 Mr. W. G. Milliogton 
/ 8 Councillor J. J. Tinker | 
ford. а Mr. John Bodger .............. | 
Dkegton ..................... | Alderman S. Robinson | 
jn. see Mr. J. C. Barker 
Ipswich ................. ‚... | Mr. H. J. W. Jervis ............ 
Islington (London)......... Alderman Mills .................. 
Kearsley .................... Mr. J. Openshaw ...... ........ 
Keighley .......... ee Alderman Shem Paget, J.P.... 
Kendal .................. PEAR Alderman John Monkhouse... 
Keswick ......... ........... Mr. А. Adamson .............. 
Kettering..................... Mr. C. Saunders ................. 
Kilmarnock .................. Councillor Wilson 
King's Lynn Councillor F. W. Savage ...... 
King’s Norton & Northfleld Mr. J. У. B. Brown ............ | 
Kiggston-upon-Thames... | Mr. G. Clarke | 
Kingstown (Dublin) Mr. G. H. Coldwell, J.P. ...... ! 
Kirkcaldy.............. beo Councillor Geo. Fergusson ... | 
Тапсавђег..................... Councillor James Heald ...... 
Larne Mr. S. Magill .................... $ 
Launces ton Мг. С. B. Shuker (Mayor) 
Leeds о. ».. | Alderman R. Wigram 
Leok ..................... ven, | Mr. John Ernest Ingbam...... 
Leicester .................. v. | Mr. E. Edwards 
Leigh (Lancs.)..... ......... Alderman W.J. Smith, J.P.... 
Leith а .... | Bailie Craig ................... - | 
Levenshulme ............ `.. | Mr. Т. Н. Drinkwater ........ ' 
о. д. ker eeh SNE Councillor T. К. Riekie 
Leyton Councillor C. G. Musgrave 
Limerick ................... .. | Mr. J. F. Barry, J.P. (Mayor) 
Lincoln наи ‚... | Alderman E. Harrison | 


Little Hulton .......... ... | Мг. Т. Roscoe, J.P. ....... РРР | 
Littleborough ............ ^. | Mr. Wm. Greenwood (Mayor) 


Address. 


D 
e—a _ _ _ _ 


Somerset Lawn. 

40, Booth-street. 

20, Percy-street, Paisley-road. 
Dunton House. 

Stifford Lodge, near Grays. 
Ashtree Villa. 

Sandown-road. 


' Janefield, Bogaton. | 


Council Offices. 


, | High-street,-Cradler, 
‚ 11, Leicester-terrace. 


Church-street. 

25. Dalling-road. 

9, Parsifal-road, West Hampstead. 
York-road. 

Moss Side, Stockton Brook, Stoke-on- 
Pressville Kent-road. [Trent. 
Brontford House, West, Hartlepool. 
Municipal Offices. i 

Municipal Offices. 

Council Offices. 

Eldon House. 

Rose Cottage, Church-walk. 

Hampton Park. 

Municipal Offices. 

Strangeways House, Platt Bridge, 


22, Victoria-street. [near Wigan. 
Clifton-road, Crouch End. 
Carfax. 


61, Ventnor-villas. 

Council Offices. 
Wakefield-road, Moldgreen. 
39, Plane-etreet. 
Sheffield-road, Godley. 
High-etreet, Ilford. 
Market-square. 
Highclere-villas, Ben Rhydding. 
Freston. 

Town Hall, Upper-street. 
Bank Top. 

Westwood. 

Hawthorn Villas. 

Low Mill. 

Bank-chambers. 

Menford, London-road. 

St. Nicholas Ironworks. 
Council Offices. 
Bearfield-road. 

Claremont Villas. 
Municipal Offices. 

8, Castle Park. . 

Barnhill. 

Hornacott Manor, North Tamerton. 
Allerton House. 


| Couneil Offices. 


Municipal Offices. 

Newlands 

St. Helens," Russeil-place. 
Broom.lane. 

Municipal Offices. 

“ Mosborough," Lemma-road, Leyton- 
Town Hall. (stone, 
High Holme, Yarboro'-road. 

Kenyon, Peel Hall . 

Ingle Bank. 


Every conceivable care is taken to render the Names and. 
Addresses in this DIRECTORY completely acourate. In addition to 
| eveny known souroe of information being requisitioned, each person 


| or firm whose name appears in the book has been, where necessany, 


twice (and in some cases thrice) requested to furnish the required 
particulars. E the great majority of cases this assistance has been 


cheerfully rendered, for which we tender our thanks. 


If those interested will notify us during the year of business 
changes, we shall be enabled to keep up the character of the book 


for correctness. 


Ме desire particularly to call the attention of those who use 
the DIRECTORY for communicating with the Trade to the Regu- 
lations issued by the Postmaster General, requiring the clear notifica- 
tion on the outside of the envelope or package of the desire of the 


; addressor to have the package. returned if undeliverable from any 


cause. Unless this notification is clearly printed on the outside of ` 


the package, the Department will destroy all packages of printed 
matter under two ounces in weight. The notification printed on the 
envelope or wrapper ensures the return of the package to the 


sender at a charge of zd. for each package so returned. 


We shall be pleased to receive during the year the wrappers 


or envelopes of returned packages, so that we may be enabled 


to utilise them for correcting the next Edition of the “BLUE 


ть 


BOOK." 


GEO. TUCKER, | 
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THE OLDEST AND DEST ELECTRICAL JOURNAL. 
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EVERY FRIDAY, price Gd., post free 644. 


THE ELECTRICIAN: 


"Tuy ELECTRICIAN “ was originally established in 1861, and 
after occupying а leading position amongst scientific journals for 
some years, was discontinued, and its publication resumed in 1878. 
It has made rapid progress, and has continned to record in a full and 
thorough manner all the great discoveries and experiments in elec- 
trical science, and to illustrate how these ean be commercially 
applied and profitably worked. The volumes of" Tur ELECTRICIAN" 
contain a most valuable collection of Original Papers and Articles by 
nearly every leading electrical writer of note since the industry 
was founded; and all papers read before the principal Electrical 
Institutions thronghout the world by men eminent in theEleetrical 
Profession, together with authenticated reports of the discüssions 
thereupon. 

"Tug ErnkOFRICIAN" forms a complete record of all tbe im- 
portant legal investigations which have occupied the attention of the 
Courts of Justice, and is recognised in the Courts as an authority 
проп all questions affecting electrical science and industry. 

А regülar feature in Tun Еткстилстлх" has always been the 
verbatim reports of meetings of Electrical Companies and Corpora- 
tions; and the information of a financial character given in its 
columns is full, reliable, and absolutely unbiassed. This is the only 
place where a full record of these matters can be found, 

The original articles appearing in "ThE: EnkcmHIOIAN" are 
written by gentlemen having no interest whatever in particular 
electrical systems (either as Consulting Engineers or otherwise), 
and with bot one object—the advancementof electrical knowledge 
and electro-technology generally. 

Ineach issue ‘~ Tug Ељествастах "contains complete and reli- 
ablé records of Municipal electric lighting, power and traction 
development. Fully illustrated and accurate technical descriptions 
of new lighting, power and traction plants are given, and more 
space is here devoted to recording the progress. of Municipal elec- 
trical undertakings than in any other electrical organ in the world. 
Contracts Open and Closed; Appointments Vacant and Filled; 
Business Changes; and information of s commercial character are 
all given in full in each issue of the Journal. Lista of New Com- 

nies, Official Returns of Capital, Patents Intelligence, New Books, 
Ne, appear in each issue. 

Great attention is given to the supply of up-to-date reliable 
information relating to Trade opportunities for British Manu- 
factures in British colonies and in foreign countries 

Volumes commence in April and October, and form the most com- 
nlete record of Electrica) Beleneé, Experiment, Discovery, Research 
and Industry that can be found in any language. 
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‚ Alderman H. Wooding......... 
Mr. Edward Wild, J. P.... . 
Alderman Sir John Turney... 
Mr. W. T. Bates 
Councillor Alex. 
Alderman Harrop 
Mr. C. F. Ellis. 
Мг. Wm. Hora nell. 
Ald. Col. H. F. Blair, R. E. 
Mr. Andrew Fisher 
Mr. Alex. Wood 
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OF CHAIRMEN OF LIGHTING 
LOCAL AUTHORITIES. continued. 


ees — 


ERE 
| Address, 

Municipal Offices, 
Council Offices. 
Council Offices. 
Copperworks-road., 
Guildhall, E.C. 


| 


SE | East Wall. 


Council Offices. 
, Council Offices, 
Park- road. 
„New. street. 
High- street. 
Corve- street. 
Council Offices, 
Chester-road. 
Council Offices, 
Tonbridge-road. 
Imperial Hotel, 
_ Town Hall. 
Grove House, 
High-street. 
Pinfold Landa. 
Grey Towers, N unthorp. 
· Woodend. 
Council Offices. 
Municipal Offices, 
Princes-crescent, Bave. 
Council Offices, 
155, Moss-lane East 
Albert House 
Burngrange. 
Municipal Offices, 
Colwyn House. 
Grosvenor. terrace. 
| Cail’s-buildinga, Quayside, 
Cardiff-road. 
rielge- terrace. 
Wargrave House. 
illing-road, 
The Hawthorns, Eaton, 
Trent Bridge Worke, 
Coton-road. 
Municipal Offices. 
The Grange, Hollinwood. 
Mioster Lodge. 
| Municipal Offices, 
| 1, Clarendon.place, Hyde Park, 
81, New Sneddon. и 
' Woodlands, Partick Hill. 
Council Offices, 


cil O 
Haddington-road, 


Greenfield House. 


The Cliff. 
48, Scott- street. 
Long Causeway. 
2, Queen's Gate Villas. 
, Brynteg, Llsntrissant. 
_ 213, East India Dock. road. 
Granada road, Southsea. 


· | 23, P. incess-road, Crumpshall, near 


| 7, Brunswick-road. 
Holland House. 
18, Callender-strect, 

| 51, Queen-street, 

Council Offices, 
Rawmarsh-hill, Parkgate, 


ED 47 


[ Manchester, 
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NAMES AND ADDRESSES OF CHAIRMEN OF LIGHTING 
COMMITTEES OF LOCAL AUTHORITIES—continued. 
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mame of | Authority, | meme of Chairman. Address. 
Rawtenstall............- | Ald. Н. W. Trickett, J. P. Gaghills, Waterfoot. 
Reading ..................... | Councillor Bull, SN Lo , Sherwood House, Bath Road. 
Redditch ..................... | Mr. J. Warner | Bromsgrove-road. 
Reigate ен | бони Е. E. Barnes, J.P. | Normanton, 
ео Mr. J. Frimston..... ............ Moss Villa, Bath-street. 
Bipon eene Мг. W. T. MOSS ! Municipal Offices. 
Rishton............ n Mr. John Whittaker | Brookside, Wilpshire. 
Ryde ..... e Councillor Randall ............ Municipal Offices. 
Rochdale ..................... Alderinan W. J. Petrie......... ‚ Grove House. 
Rotherham .................. Alderman D. L. Winter, J.P. | Clifton-lane. 
Royton ........................ | Mr. Samuel Smethurst, J.P. | 216, Oldham-road, Longsight. near 
Rugby ...............:...,.... | Mr. Thomas Hunter ‚ Elmhurst. [Oldham, 
Runcorn ..................... Mr. В. Н. lI'osnett............... , Council Offices. 
St. Annes-on-the-Sea.. ... Мг. R. H. Irvin. ͥ South Promenade. 
St. Helens............. ....... Alderman Joseph Beecham ... Ewanville, Huyton, near Liverpool. 
St. Marylebone (London) | Mr. Е. В. Debenham  ......... | 25-55, Wigmore-street, W. 
St. Pancras London) Councillor George Hickling... Town Hall. 
Sale ......... ЖЕ тс Mr. J. Battery Northenden-road. 
Salferx da Alderman Shaw.................. Dry wood, Worsley. 
Sevenoaks ...... — Т Mr. А. S. M. G. Laurie, J. P... Rochdale. 
Shanklin ..................... Mr. Isaac Holling ............... ! Victoria-avenue. 
Sheffeld .................... Alderman R. Xtyrmg ......... Prinkchtte Tower. 
8һірІеу....................... Mr. Jas. Roberts, J.P. ....... | The Knoll, Baildon. 
Shoreditch (London) ...... Mr. Е. G. Eld-i (ge | Town Hall, Old. street, E. C. 
shrewsbur r | Mr. T. P. Deakin Wyle Cop. 
Southampton ............... Alderman W. Bone, J.. . Hack wood, The Avenue. 
Southend ..................... Councillor R. Roberts | Ivydene, St. Helen's- road. 
Southgate ........... —— Mr. W. W. Carpenter | Council Offices. 
Southport ................. Councillor Ingham ............ T ythebarn-road. 
Southwark (London) ...... Mr. Geo. Newman 56, Sutherland-square, S. E. 
South Shields ............... Ald. J. М. Rennoldson, J. P... Fairfield, Westoc. 
Sowerby Bridge ........ Councillor J. W. Whiteley . Wallis. street. 
Stafford ..................... Alderman C. Н. Wright ...... | Tillington Hall, Stafford. 
Stalybridge................-. Councillor О. Б. Noel ......... | Mossley. 
Stepney ...... Bess enced | Alderman В. А. Kearsley.. ... 77, Amburet Park, №. 
ЗСО ОРГИИ ИНАНА ‚ Bailie Daniel Wylie ‚ 5, Glebe-avenue. 
Stockport..................... | Alderman William Lister. . | Norwood Villas, Lowfield-road. 
Stockton-on-Tees ......... | Major Н. Tomkins, J.P. ...... | Lorne-terrace. 
Stoke Newington (London) | Siduey White, LL.D. ......... 133, Lordship-road, N 
Stoke-on-Trent Un Coun. C. F. Robinson, J.P. | The Villas. 
Stourbridge  ............... Mr. W. B. Collis ............... Swinford House. 
Stratford-upon-Avon ...... | Councillor G. W. Everard ... ^ Council Offices. 
Stretford ..................... Mr. Samuel Lawton ............ Gorae Hill Hotel. 
Sudbury ..................... Alderman F. Wheeler ......... | Friara-street. 
Sunderland .................. Aldermau W. Bruce, J.P....... | 5, Ashbrooke-terrace. 
Surbiton ..................... | Мг. P. а. С. Shaw ............ | Council Offices. 
Button ete Mr. A. Stribling. Council Offices. 
sutton Coldfield ............ | Alderman W. J. Seal. Doe Hank, i 
Swadlincote............ ass! Му. W. Belfitt .................. ' Stanton. 
Swans enn Councillor A. Sinclair 6, Richmond, villas. 
Swindon ..................... | Councillor Н. С, King The Woodlands. 
Swinton and Pendlebury | Мг. J. Whitehead ............... | Rossendale, Swinton. 
Taunton ..................... | Alderman W. Potter, J.P... | 12, The Crescent. 
Teddington .................. | Col. E. Н. Bingham ............ Roslyn, Kingston-road. 
Thornhill ................... .. | Mr. F. Wheeler Oakroyd, Savile Town, Pewsey: 
Tiverton ..................... Mr. J. Thorne, J.P. ... ........ Municipal Offices. 
Todmorden ................ Councillor Tatham ............ Stoodley Lodge. 
Tonbridge ............... . | Мг. Isaac Race, J. T. 119, High-street. 
Torquay ............... e». Councillor J. Taylor, J.P. ... | 15, Lucius-street. 
Trowbridge .............. .... | Mr. W. №. Haden ............... Homefield. 
Tunbridge Wells Councillor E. E. Robb .. ...... Piuecroft, Calverley Park-gardens. 
Tunstall .................. es | Mr. W. Boulton . . | Council Offices. 
Twickenham ............... Mr. W. Bates Cross Deep. 


Tyldesley-with-Shakerley | Мг. В. L. Harrison ..... wows Chaddock H«ll, Bocthstown. 
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NAMES AND ADDRESSES OF CHAIRMEN OF LIGHTING 
COMMITTEES OF LOCAL AUTHORITIES - continued. 


Name of Authority. | Name of Chairman. | Address. , 
Tynemouth .................. | Councillor В. Irvin ..........:. | The Elms, Preston Park, N. Shields. 
Wakefield .................... | Councillor H. S. Childe ...... Municip: d Offices. 
CO | Кеу. Н. Е. Вегту ..... — Council Offices. 
Ж/аїшөет........................ | Mr. A. J. Matthews The Sbrubbery. 

Walsall... eee Alderman W. Brownhill ..... · Gorway-road. 

Walthamstow ............... | Mr. J. R. Friend Council Offices. 

Warrington .................. Alderman Smethurst ......... . Bewsey- place. 

Watford ...................-. Mr. Н. Benskin .................. Council Offices. 

West Bromwich ............ Alderman S. Pitt ............. ‚. 1, Messenver-lane. 

West Ham . | Alderman Ivey .................. 171, Barkiog-road. 

West Hartlepool............ Ald. C. Macfarlane, J.P. ...... Municipal Offices. 

Weymouth .......... 33 Mr. J. T. Whettam, J.P. ...... Elmhurst, Carlton -· road. 

Whitby .............. TD Mr. Edward Н. Smales ...... Arundel House. 

Whiteha ven Alderman J. R. Musgrave Homewood, Kensingham. 
Widnes q - | Alderman Н. S. Timmis, J.P. Council Offices. 

Wigan ................. КИТ Councillor В. Johnson ......... · Ince Hall. 
Wilesden..................... Mr. Chas. Pinkham, J.P. ...... ' 7, Winchester-avenue, Brondesbury. 
Wimbledon .......... — Mr. G. H. Woodlands ......... 14, Fairlawn-road. 

Wisbech ..................... Alderman Horace С. Elgood... | Municipal Offices. 

Woking ..................... Мг. S. G. Lushington Choisy, Coley-avenue. 
Wolverhampton Councillor W. Gough Allen... ' Stockwell House. 

Wood Green .................. Mr. J. Marlow Reel. 28, Clarence-road. 

Woolwich (London) ...... Councillor J. A. Turnbull ... | 16, Durham-road, Plumstead, S.E. 
Worcester ............... ... | Councillor A. Hill Parker ... | St. Stephen’s Lodge, Droitwich:road 
Working ton 5 H. McAleer ....... — | Pow-street. 

Worksop ............... Mr. John Thornton, J.P. ...... | Council Offices. 

Worthing ..................... | T J. H. Raffety ............... The Acre, Boundary-road. 
Wrexham .......... ——" Mr. John Stanford ............ King-street. 


ҮотК............... e Councillor H. V. Scott ...... .. | St. Peter's-grove. 


NAMES AND ADDRESSES OF CHAIRMEN OF COMMITTEES OF LOCAL 
AUTHORITIES HAVING CHARGE ОЕ ELECTRIC TRAMWAY MATTERS. 


Name of Authority. | Name of Chairman. | Address. 
Aberdeen | Dean of Guild Alex. Lyon .. | 52, Cainden- place. 
Aae Provost D. Martyn ........... Helenholm. 

Ashton-under-Lyne ......... Councillor Andrew............. ~ | Katherine-street. 

Aston Manor .................. Mr. J. J. Cüttings .............-. · Council Offices. 
Atherton Mr, R. Sepht ann geen Council Offices. 

Audensha w . Е Ри street, Hooley НШ. 

14% ͤm nA | Councillor J. S. Hunter. 9, Bellevue-crescent. 

Bacup M Ald. J. H. Maden, J.P. ......... Rockclitfe House. 

Barking Town ....... euer CCF 46, Park- road, West Ham. 
Barnes ‚ Mr. Alfred Slatter ............... 12, Woodlands-road. 

An авн Mr TA Op o ene er | 9, New Bond-street. 

Batley ......... ER Ald. G. Hirst ~ | White Lee Grange, Birstal. 
Becken am Мг. A. J. Lees, Т.Р. ..........— | Woodmore, Croydon- road. 

Bex lee. ͥ Mr. W. V. Hudson, Ј.Р. ...... | Cold Blow. 

Birkd ald. | Councillor H. Brodrick......... Aughton-road. 
Birkenhead..................... - Councillor H. L. Pearson ...... 113, Holt Hill. 

Birmingham .................. , Alderman Beale .................. Maple Bank, Church-road, Edgbaston 
Blackburn Alderman W. Thompsou Kast Park- road. 

Blackpool ........... ......... Alderman J. Brodie ....... «о. | (2, Withnell-road, South Shore. 
Sten на Mr. John Miles, J. P..... Lyndene, Chorley New-road. 
Bootle E ..... | Mr. P. Ascroft, J. . Studley Lodge, Crosby-rd., Seaforth 
Вов%оп........................... Alderman Simonds............... Market-place. 

Bournemouth ............... Alderman G. J. Lawson Batley Dene. 

Bradford  ......... ара Councillor James Hill.. | Throstle Nest, Allerton. 
Brierfield ................. ... | Mr. John Walmsley ............ | Victoria-avenue. 

Brierley Hill .................. Mr. S. W. Hancox ............... · Talbot-street. 
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MATTERS continued. 

Name of и | Name of Chairman. Address. 
Brighton Mr. J. E. Stafford ....... · 166- 168, Western- road. 
Burnle , Alderman Armistead, J. P. ... 61, Colne- road. 
са on-Trent · | Councillor Е. S. Rowlaud...... 142, Scalpelitf-road, 

VV Councillor Courtis ............... и 
Ове and Gatley ......... Мг. J. B. Cairnie ........ ...... Dunedin, Cheadle, Hulme. 
. Chester ........................ Mr. W. Ferguson. ............... | 10, Liverpool-road. 
Chesterfleld .................. Alderman J. Pearson (Mavor) Bampton. 
Colchester , Coun. C. H. T. Marshall, J.P. | Lexden- road. 
Going ........................... Councillor H. Holgate ......... 122, Keighley-road. 
Crewe .......................... | Alderman А. О. НШ, J.P. ... | Nantwich-road. 
Crompton ..................... ‚ Мг. J. T. Travis-Clegg, J.P.... : Shaw Lodge, Shaw. 
Croydon ........................ ; Alderman Taylor ............... Tilburstow, Park-lane. 
Darlington Alderman J. J. Wilkes Larchfield. 
Darwen ..................... | Mr. E. Catterall.. ............... 32, Sudell-road. 
Denton ........................ Mr. Thomas E. Sleigh ......... Hyde-road. 
Derby ................... | Alderman F. Duesbury, J.P... | Duffield-rvad. 
Devonport ..................... Councillor J. C. Tozer ......... 2, Clarendon-terrace. 
Doncaster ..................... Councillor Smith ............... Hall Gate. 
Dorer Sir W. H. Crundall (Mayor)... | Mun'cipal Offices. 
Droylsden .................... | Mr. Ber. 15, Greenside-lane. 
Dudley ........................ | Alderman G. H. Dunn Netherton House, Netherton. 
Dundee ..... .................. Mr. Wm. Brownlee ............ 9, Clarendon-terrace. 
Dunstable ...... ......... | Mr. T. T. Garrett ............... Municipal Offices. 
East Ham (London — Councillor T. L. Knight ..... 7, Empress-road, Manor Park, E. 
ECCIOS T Mr. W. D. Kendall, J.P.(Mayor) Ellesmere Park. 
-— Ó SS Мг. J. Rollasoenn C'ouncil Offices. 
Erith ....... T ——— € ... | Mr. О. W. Brodie ........... .... | Heathcote, Abbey Wood. 
Retter Councillor E. C. Perry ........ 20, Haldon-road. 
Farnworth ..................... Mr. W. B. Richardson ......... Sunny Bank. 
Festiniog ..................... Mr. Lewis Thomas 4, Cwmbowyd-rd., Blaena- Festiniog 
Folkestone ..................... | George Peden (Mayor) . . . 26, Kingsnorth- gardens. 
Gateshead ..................... i Mr. J. ТһиЬгоп.................. 12, Bensham-crescent, 
Glasgow ........................ ! Councillor Walter Paton ...... City Chambers. 
Gloucester ..................... | Mr. Ralph Fream ......... ..... Bath Villas. Park-road. 
Gorton n Councillor E. Scully ............ | 40, Booth-street. 
Go -an . | Provost Marr . . Dungarg Bellahouston. 
Great Harwood . .. | Councillor Cran.......... E Council Offices. 
Great Yarmouth ............ Mr. Frank Arnold ............... , Euston-road. 
_ Greenock ........... о Mr. John Anderson ............ City - buildings. 
Halesowen , ........ | Mr. Fred. E. Cutler ............ High-street, Cradley. 
Halifax ........... СРР ре ‚ Alderman Тћоз. Hey............ 11, Leice:ter-terrace. 
Handsworth ........... Е Mr. T. Е. Forayth ............... York-road. 
"Hartlepool ..................... г Counce. W. Harrison . Albion- terrace. 
Hastings. Councillor Dr. Gray, J.P. ...... ‚ Municipal Offices. 
Неузоод.................-...... Mr. Thos, Роррје ...... eve: Council Offices. 
Huddersfield .................. Councillor T. H. Moore......... Toornhill Villa, Marsh. 
AI! „ Mes E. атата se eee Mascotte-House, Kingston- square. 
Нуде ее Alderman John Oldham ...... Albert House. 
п РНИИ ЕЛИ БА Mr. Benjamin Bailey, J.P. ... | Rodenhurat, Coventry-road. 
Dkeston ....... —— MI | Alderman S. Robinson ......... | Market-«quare. 
Ipswich ........................ | Мг. Н. J. У. Jervis ............ Council Offices. 
Kearsley ..................... Мг. Jos. Openshaw  ........... Bank Тор. 
Keighley  ..................... Councillor J. Waterhouse 97. Devoashire-street. 
Kilmarnock ............... .. Councillor Wilson ..........- ... . Menford, London-road. 
King's Norton Mr. G. P. Underhill ............ . Coune Offices, 
Kingston-on-Thames ....... Councillor T. Lyne, J.P. .. | Oakdene, Richmond-road. 
Kirkcaldy eter Councillor Geo. Fergusson .. Alexandra House. 
Lancaster Alderman W. Smith ............ Newsham House, Broughton, 
S!... ⁵ Councillor R. A. Smithson ... Central Bank Chambers. 
Т.е!севїет........................ Mr iat Municipal Offices. 
Leigh (Гапсз.) ............... Aldermen W. J. Smith ..... .... Newlands, 
I;; 8 | Provost MAK ie ee Trinity Grove. 
Levenshulme ................ © Mr. R. Burtles ................. Holly Bank, Albart-road. 
Lincoln Aldermen E Harrison High Holme, Yarboro -гоз 1. 
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NAMES AND ADDRESSES OF CHAIRMEN OF COMMITTEES OF LOCAL 
AUTHORITIES HAVING CHARGE OF ELECTRIC TRAMWAY 
MATTERS-—contznued. 


Name of Authority. | Name of ( аптап, | Address. 
Little Hulton .................. Mr. Thomas Roscoe, J.P. Peel Hall. 
Littleborough ............... Мг. R. Hallett ................. S Council Offices. 
Liverpool... Mr. Chas. Petrie, J. P. 7, Rose Shed. 
Liversedge ..................... Мг. Wm. Hirst. .................. Hightown. 
London (County Council) .. Mr. J. Williams Benn ......... Council Offices. 
Londonderry .................. Alderman P. Manwell ......... E East Wall. 
Lowestoft .................... Councillor L. Е. Огде ......... Foxborrow, Gunton. 
Luton Councillor Osborne, J.P. „. | Council Offices. 
Manchester Councillor D. Boyle ' 55, Piccadilly. 
Merthyr Tydfil ............... ' Mr. М. F. Hankey .............. Municipal Offices. 
Middleton .......... 1 .. Councillor John Aspell, С.С... Broomfield. 
Mirfield RR Nr. J. Wheatley ............... Council Offices. 
Могесашђе..................... ' Alderman John Carleton . We | Princes-crescent, Bave. 
Мог1өу........................... Councillor T. A. Buctery ...... | Hizh-eatreet. 
Moss Side .................... | Мг. H. В. Вох . ... .. .. 155, Moss-lane East, Mosa Side. 
Nag ores Мг. Н. P. Charles ........ ...... Municipal Offices. 
Nelsoe n Nr. William Reed, J. P. Colwyn House. 
Neweastle-upon- Tyne Mr Wo i! Cail's Buildings, Quayside. 
Newport (Mon.))))))) Mr. W. H. Brain ( q . Cardiff. road. 
Newton-in-Makerfleld ...... | Mr. У. Collingwood ............ | Wargrave House. 
Northampton .................. Alderman Н. Wooding ........ | Billing-road 
Nottingham .................. , AM. A. Brownsword ............ ' Mapperley-road. 
Oldham ........................ + Alderman Н. Chadwick Crossbank House 
Ossett ........................... . Mr. W. Horanell.................. | Municipal Offices. 
Pemberton (Lancs.) ... ..... Mr. W. Sharrock ........... ... Council Offices. 
Perth ........................... Dean of Guild D. MacNab ... | Glasgow-road. 
Plymouth ........ OP Councillor R. R. Monk ......... | 15, St. Lawrence-road. 
Pontypridd ................. ... | Mr. Н. Branrwell ............... Brynteg, Llantrissant. 
Portsmouth .................. ' Counc. Harry Kimber, J.P. ... | Kingstoo-crescent. 
Preston ........................ ' Alderman Copland ............ Whitehall, St. Annes-on-Sea (chester. 
Prestwich ..................... Mr. James Kendall. 25, Princess- rd., Crumpsall, nr. Man- 
Quarry Bank | Mr. Albert Shaw ... ~......... | Foxoak-street, Cradley Heath. 
Radcliffe (Lancs.) ............ ' Mr. D. W. Yates ............... Holland House. 
Rathmines ..................... | Мг. R. D. Bolton 7, Clyde-road, Dublin. 
Rawmar gg... | Mr. Е. Hall, V Rawmarsh Hill, Parkgate. 
Rawten stall... . Ald. J. W. Trickett, J. P. (Mayor) | Gaghilla, Waterfoot. 
Reading ........................ , Councillor Bull ........ ......... d Sberwood House, Bath-road. 
Ripon ........................... | Councillor Smithson, J. P. .. Town Hall. 
Косћаале........................ | Councillor Dunning .......... Е King's-road. 
Rochester | Alderman F. Homan, J. P. High- street. 
Rotherbam..................... ! Aldermau D. L. Winter, J.P. ' Clifton-lane. 
Rowley- Regis Mr. А. H. Bassano, J.P. ...... Оа НШ. 
Roy toon Mr. Samuel Smethurst, J. Рам! 216, Oldham-road, Longsight. 
St. Annes-on-Sea ............ Mr. T. Ferguson ...... Council Offices. 
St. Helens Alderman Jos. Beecham Ewanville, Huy ton, near N 
St. Рапстав (London) See ‚ Councillor Joseph Prag......... Council Offices. 
Salford ....................... Alderman Linsley ............ . . | 7, Bank- place. 
ShoMeld ................. ...... Alderman У. Е. Clegg ........ Whirlow Green. 
Speere. Mr. Joseph Midgley ............ 37, Bradford road, 
Southampton .................. Mir. Е A. Dunsford, J.P. ...... | The Avenue. 
Southend .. gu. | Councillor Richard Roberts... Ivydene, St. Helens-road. 
Southport ....... eee ote eas Councillor Jones ............... | Princes-street. 
South Shields . Alderman T. D. Marshall ...... | Russell-street. 
Stalybridge ................. Alderman Joseph Ridyard ... High Bank. 
Stirling Bailie D. Wylie . E 5, Glebe-avenue. 
Btockpor& ..................... ` Alderman Giles Atherton...... | Mile Ead. 
Stourbridge .................. Мг. W. B. Collis.................. Swinford House. 
Btretford lll... Mr. Samuel Lawton ............ Gorse Hill Hotel. 
Sunderland..................... Councillor T. Summerbell ... | 4, St. Vincent-street, 
Swansea Councillor A. Sinclair 6, Richmond ,- villas. 
Swindon ........................ Councillor H. C. King ......... The Woodlands. 
Swinton and Pendlebury... J. Whitehead RE Rossendale, Swinton. 
Teddington..................... Captain C. V. Anson, R.N. Yarrow Lodge, Waldegrave-road. 


Тогфиву........................ Councillor J. Taylor, J. P. 15, Luesius- street. 
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NAMES AND ADDRESSES OF CHAIRMEN CF COMMITTEES OF LOCAL 
AUTHORITIES HAVING CHARGE OF ELECTRIC TRAMWAY 
MATTERS—continued. 


Name of Authority. | Name of Chairman. | Address. 
Twickenham .................. Mr. William SlarK . Neath-road. 
Tyldesley-with.Shakerley.. Mr. Wright Yates ............... Castle-street. 
ж/аПазеу........................ Dr. T. W. A. Napier, J. P.. 78, Church-street, Egremont. 
Walsall ........................ Councillor Cope Leamore House, Walsall. 
Walthamstow ............... Mr. E. Good ..................... Council Offices. 

Warrington .......... ТРА Alderman Smethurst  ......... Bewsey-place. 

hi eR Mr. S. T. Richards (Mayor) ... | High.street. 

West Bromwich Coun. А. G. Turley (Mayor)... | Municipal Offices. 
West Ham Alderman Ivey .................. 171, Barking-road. 
Widnes ........................ Alderman H. 5. Timmiss, J.P. | Council Offices. 
S Councillor В. Johnson ......... ! Ince Hall. 
Wolverhampton Alderman C. T. Mander, J. P. | The Mount. 

Wood Gren Mr. G. Marlow Reed... | 28, Clarence-road. 
Worcester ................... - | Alderman Caldecott ............ | Highfield, Battenhall. 
Worthing ..................... Alderman Е. C. Linfield ...... | Montague-street. 
bios MEN СИЕ ~ | Alderman Agar... ........ ers Kilburn House, Fulford-road. 
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NAMES AND ADDRESSES OF CHAIRMEN OF COMMITTEES OF LOCAL 
AUTHORITIES DEALING WITH TELEPHONE MATTERS. 


Name of Authority. Name i Chairman. Address. 
Airdrie ................ жеш Bailie А.Р. Teir — .. | Clarendon. 
Barrow-in-Furness ...... ... | Councillor Stoker ............... Daiton-road. 
Batley isc — Alderman Geo. Hirst............ White Lee Grange, Bristol. 
Birkdale ..... ......... Ww Councillor Н. Brodrick......... Aughton-road. 
Bournemouth .................. Councillor Alfred Youngman | Sutton Court, Grosvenor-road. 
Brierfield .............—...... | Mr. John Walmsley ............ Victoria-avenue. 
Brighton Alderman Herbert Carden ...| 21, Dyke- road, Hove. 
Brist Illi 8 Alderman G. Pearson Baldwin · street. 
Barney лаа Coun. A. Carrington (Mayor) | 79, Ormerod-road. 
Cambridge. . | Councillor F. Morley.. ......... Municipal Offices. 
Colne, о Councillor H. Holgate ......... 122, Keighley-road. 
Eastbourme........ ............ Councillor Rowe.................. 71, Terminus-road. 
Glasgow ........................ Mr. James Alexander City Chambers. 
GOVAN ........................... Provost Marr .................... Dungarg, Bellahouston. 
Halfar eine ³ Alderman G. H. Smith......... The Gleddiugs. 
Hartlepool ................. :... | Alderman J. Hunter, J. P. . High-street. 
Huddersfield .................. Alderman Е. Calvert, J. P. | W akefield- road, Mold Green, 
II/! ond Es Councillor John Brown......... Hazeldene, Pearson Park. 
Kingstown ................... . | Mr. Philip Hynes Council Offices. 
, Alderman E. Harrison ......... High Holme, Yarboro'-road. 
Manchester .................. Alderman J. W. Southern ...| Town Hall. 
Norwich ........................ Mr. Chas. Cunnell, J.P... ...... | Newmarket-road. 
ee Alderman Hood ............... 147, Windsor-road. 
Portsmouth .................. | Counc. W. T. Dittman, J.P. | Craneswater Park. [Broughton 
Salford Alderman Holland ............... 550, Great Cheetham-street, Higher 
Southport ..................... Councillor J. В. Foggitt 52, Scarisbrick Nee road. 
Sunderland .................. Alderman Ranken 1, Azalea- terrace. 
Swansea ........................ Councillor H. G. Solomon...... 8, Northampton-place. 
West Hamm Councillor Aitken Brown...... 67, Stopford-road, Plaistow, Е. 


Worcester ..................... Alderman Caldecott ............ Highfield, Battenhall. 
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TARIFFS. 


E 


Daring 1903 а movement was started by the Right Hon. Joseph Chamberlain, 
M.P., in order to bring about an inquiry into the Fiscal Policy of the Urited 
Kingdom. With a view to putting the matter in due form before the electors, 
Mr. Chamberlain, on the advice of a body called the Tariff Reform League, 
decided to invite the co-operation of а number of leaders of industry, &o., 
to consult as to the form his proposals should ultimately assume. 

The Tariff Reform Commission. 

It was announced in December, 1908, that Sir Robert W. Herbert, G.C.B., 
formerly Permanent Under-Secretary of State for the Colonies, and Chairman 
of the Telegraph Construction and Maintenance Co. (Ltd.), had accepted the post 


of Chairman of the Commission, of which Mr. Chamberlain is President. The 
full list of members of the Commission is as under :— 


Mr. Joseph Chamberlain, М.Р, ` Mr. J. W. Dennis. Sir W. T. Lewis. 
( President). Mr. Charles Eckersley. I. Robert Littlejohn. 
Sir Robert G.W. Herbert,G.C.B. ` Mr. Francis Elgar, LL.D., F.R.S. Mr. Charles Lyle. 
(Chairman). | Sir Charles Elliott, K.C.S.I. ' Mr. A. W. Maconochie, М.Р. 
Mr. C. Arthur Pearson (Vice- Mr. Lewis Evans. | Mr. Henry D. Marshall. 
Chairman). | Mr. George Flett. Mr. W. H. Mitchell. 
Col. Charles Allen. Mr. Thomas Gallaher. Mr. Alfred Mosely, C.M.G. 
Mr. Frederick Baynes. | Hon. Vicary Gibbs, M.P. ' Sir Andrew Noble. 
Mr. J. H. Birchenough. | Mr. Alfred Gilbey. : Hon. Charles А. Parsons, 
. Mr. Charles Booth. | Mr. W. J. Goulding, М.Р. | Sir Walter Peace. 
Mr. Henrv Bostock. | Мг. W. Н. Grenfell, М.Р. | Sir Westby Perceval. 
Mr. S. B. Boulton. | Мг. Е. Leverton Harris, М.Р. Mr. C. T. Phillips. 
Mr. Richard Burbidge. Mr. John M. Harris. Mr. Joseph Rank. 
Sir Vincent Caillard. Mr. W. Harrison. Mr. R. H. Reade. 
Mr. J. J. Candlish. Sir Alexander Henderson, M.P. ' Sir George Ryder, K.C.B. 
Mr. H. Chaplin, М.Р. Prof. W. A. S. Hewins. Sir C. Clementi Smith. 
Sir John A. Cockburn, K. C. MG. : Sir Alfred Hickman, М.Р. Sir Charles Tennant. 
Mr. J. Howard Colls. | Sir A. L. Jones. | Mr. Francis Tonsley. 
Mr. J. G. Colmer, C.M.G. ‚ Mr. Arthur Keen. ' Sir John Turney. 
Mr. William Cooper. | Mr. J. J. Keswick. Nr. S. J. Waring. Jun. 
Mr. J. Corah. | Mr. I. Levinstein. ; Mr. W. Bridges Webb. 


Secrctary.—Prof, W. А. S. Hewins. 


General Purposes Committee. 
Mr. Charles Booth, Sir Vincent Caillard, Mr. Leverton Harris, M.P., Sir Alexander Henderson, 
M.P., Sir Robert С. W. Herbert, Sir Alfred Г. Jones, Mr. Alfred Mosely and Мг. С. Arthur Pearson. 
Meetings of the Commission are held on Wednesdays at 3 p.m. and on 
Thursdays at 11 a.m. 


THE ELECTRICAL AND ALLIED TRADES SECTION OF 
THE LONDON CHAMBER OF COMMERCE. 


CHAIRMAN. — Мт. С. P. Sparks, Moorgate-court, Moorgate-place, London, Е.С. 
VicE-CHAIRMEN.—Mr. W. L. Madgen, Surrey House, Victoria Embankment, London, Е.С. 
Mr. €. H. W. Bigge, 140, Salisbury-court, Fleet-street, Е.С. 


OBJECTS OF THE ELECTRICAL AND ALLIED TRADES SECTION. 


The special advantages of organising under the auspices of the Chamber of 
Commerce are, that the Chamber is in possession of suitable premises and staff, 
under which the necessary work of the Section can be adequately performed; 
time is spared to membera in preparing Bye-Laws and other regulations of 
procedure; whilst no financial responsibility is involved beyond payment of the 
entrance fee and subscription to attain membership of the Chamber ; nor is it 
necessary even for members, in case they are not satisfied with the management of 
the Committee, to continue their membership or subscription, as enrolment in the 
Chamber does not involve more than an annual subscription, which can always be 
terminated by a month's notice prior to the expiration of the current year. The 
formation of the Section in connection with the Chamber is in every way, therefore, 
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less costly aud at the same time more effective than if it were attempted to form a 
separate Committee apart from the Chamber. 

The Electrical and Allied Trades Section does not interfere with the work 
of existing Associations, but only deals with matters that are purely commercial. 
The Section, in fact, is an integral part of the London Chamber of Commerce— 
а body composed of nearly 4,000 members engaged in almost every kind of trade 
and industry. No less than 43 Trade Sections, formed within the Chamber itself, 
are directly represented on the Council by their own delegates, in addition to 26 of 
the leading Mercantile Associations in London, and it is intended to give the same 
right to the remaining branches of commerce. It was felt that so important an 
interest as that of the electrical and allied branches should not remain without 
direct representation, and this has been secured by the formation of the Electrical 
and Allied Trades Section, whose chairman possesses a seat on the Council of the 
Chamber, to whom he submits for confirmation all resolutions, reports, or recom- 
mendations adopted by the Section. Action is then taken in the name of the 
Chamber itself. 

Amongst the matters with which the Section has dealt may be mentioned— 
The Standardising and Certification of Meters and other Electrical Measuring Instru- 
ments by the Government, and the establishment of a Laboratory for this purpose ; 
the Board of Trade Overhead Wire Regulations ; the British Association Standard 
Screw-Thread ; Railway Rates; United Action of Electric Supply Companies in 
the matters of the Legal Expenses of Local Authorities, and of selling their 
Undertakings at a Shorter Period than 42 years; County Council Bye-Laws for 
Regulation of London Overhead Wires; Electric Traction; Crystal Palace, 
Frankfort and Newcastle-upon-Tyne Electrical Exhibitions; Foreign Tariffs, Customs 
Classification, Arbitrations (under the Bye-Laws of the London Chamber of Arbitra- 
tion); Transformer Chambers; Rating of Electric Works; Telephone Service; 
Light Railways; Board of Trade Regulations under the Electric Lighting Acts; 
Motor Vehicles Bill, Act and Departmental Regulations ; Commercial and Technical 
Education; Merchandise Marks; Parliamentary Inquiry re Electrical Energy 
(generating stations and supply); Competition by Local Authorities; Establish- 
ment of a Patents Museum; Carriage Rates for Electrical Plant and Machinery ; 
Municipal Trading Enquiry ; Power Mains Regulations; Post Office v. Traction 
Company's Wires; Factory and Workshops Act, 1901. Oa some of these subjects 
the recommendations which the Section has made have been of special value, and 
have been recognised by Government and other Departments. 

Secretary of the London Chamber of Commerce KENRIC В. MURRAY. 
Offices А : | | Охғокр Соскт, CANNON STREET, ЕС. 
Telegrams: CONVENTION LONDON.” Telephone №. 32; Bank. 


THE LONDON COURT OF ARBITRATION. 
E 2 

Some changes were recently made in the rules of the London Court of 
Arbitration which tend to simplify and expedite its procedure. This court was 
originally established by the joint action of the Corporation of the City of London 
and of the London Chamber of Commerce. Из President is one of His Majesty's 
Counsel. Arbitrations are heard by him or by arbitrators selected by litigants, 
by preference from a list of some 1,200 gentlemen, many of whom are eminent 
members of tbe commercial community. The sittings of the Court are held in 
the Guildhall, London. Its judgments have the validity of those of the High Court 
of Justice. | 

It is becoming the practice in commercial contracts to insert a provision that 
differences arising between the parties to such contracts should be referred to the 
London Court of Arbitration. | 

Information as to the procedure of the Court of Arbitration may be obtained 
from the Registrar (Mr. C. Е. Monckton), 5, Church-passage, Guildhall, London, 
E.C., or at the offices of the London Chamber of Commerce, 10, Bastcheap, 
London, E.C. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


(For merly the SOCIETY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS), 
92, VICTORIA STREET, LONDON, S.W. 
Telegraphic Address: VoLTAMPERE London." Telephone : 911 Victoria. 


The“ Society of Telegraph-Engineers '' was founded May 17, 1871, and in 1881 
became “The Society of Telegraph-Engineers and Electricians," which was 
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LL. D., F. R. S., F. R S. E. (1874 & 1889). Lt.-Col, R. E. Crompton, C. B., M. Inst. C. E. 
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LOCAL BEOTION S IN THE UNITED KINGDOM. 
BIRMINGHAM (comprising the Town District, with the Counties of Stafford, 
Warwick and Worcester). 

Chairman —J. C. Vaudrey. Past CMairmen Sir О. Lodge, F.R.S., and Henry Lea, 
Vice-Chairman—Dr. W. E. Sumpner. 

Committee. 


F. Brown. ' А. Dickingon. i К. Н. Housman. W. О. Rooper. 
A. Coleman. T. Hawkins. J. H. McLean. C. Е. С. Shawfield. 
A. M. Taylor. Prof. R. Threlfall, F.R.S. 


Hon. Sec.—Dr. D. K. Morris, The University, Birmingham. 


DUBLIN (comprising an area within radius of 25 miles around the City). 
Chairman —Prof. W. E. Thrift. |. 'ice-Chairman -M. Ruddle. 


Сопипшее. 
Prof. W.F. Barrett, F. R. S. W. Brown. | Н. Luttrel-Elward. S. Robinson. 
J. W. Boucher. A. T. Kinsev. ‚ А.Е. Роме. А. W. Whieldon. 


Hon. Secretary- W. Tatlow, 20, Fleet-street, Dublin. 


GLASGOW (comprising a radius of 50 miles from Glasgow, excluding such por- 
tion of the circle as is situated to the east of the meridian 3? 30 West — 
Chairman —W. А. Chamen. Past Chairmen—Lord Kelvin, O.M., G. C. V. O. 
Prof. M. Maclean and Henry A. Mavor. Vice-Chairman—J. M. M. Munro. 
Committee. 
Prof. F. Bailey. | E. Т. Goslin. | У. W. Lackie. M. T. Pickstone. 
А. В. Bennett. Prof. A. Gray, F.R.S.. W. McWhirter. R. Robertson. 
J. K. Stothert. 
Поп. Secretary —E. G. Tidd, 25, Gordon-street, Glasgow. 


LEEDS (the whole of Yorkshire excepting Middlesbrough and Cleveland Districts). 
Chairman—H. Dickinson. Fice-Chairman—A. L. C. Fell. 


Committee. 
T. S. Anderson. Е. H. Crapper. C. J. Hall. C. J. Spencer. 
R. H. Campion. S. W. Саи вз. A. B. Mountain. G. Wilkinson. 
R. А, Chattock. W. Emmott. G. D. A. Parr. 


Шоп. Secretury G. R. Blackburn, Tramways Dept., 15, Bridge-street, Bradford. 


MANCHESTER (comprising the counties of Cheshire and Lancashire). 
(Лагтап—Е. W. Cowan.  Vice-Chatrman—C. D. Taite. 
Committee. 


Dr. F. H. Bowman. W. P. J. Fawcus. A. B. Holmes. G. F. Metzger. 
A. A. Day. A. H. Gibbings. | Dr. С. Н. Lees. Dr. №. G. Rhodes. 
R. S. Downe. A. 8. Giles. H. Lindley. F. H. Royce. 


Hon. Secretary—P. A. Ramage, Salford Iron Works, Manchester. 
NEWCASTLE (including Northumberland, Durham and Cumberland, with 
Middlesbrough and Cleveland Districts). 

Chairmau—(G. а. Stoney. Vice-Chairman—A, Moir. 

( ‘отт? ее. 


W. Cross. А. W. Heavi-ide. C. F. Proctor. A. le Rossignol. 

А. L. E. Drummond. J. H. Holmes. G. Ralph. J. F. C. Snell. 

E. Eugene-Brown. J. Pigg. H. L. Riseley. Prof. H. Stroud. 
Dr. W. M. Thornton. W. B. Woodhouse. 


Поп. Secretary —W. D. Hunter, 38, Grainger-street West, Newcastle-on-Tyne. 


LOCAL SECTIONS ABROAD. 
CALCUTTA. 
Chairman—-The Very Rev. Father E. Lafont, S.J., C.I.E. 
Vice-Chatrman—Prof. P. Brühl. 
Committee—S. G. L. Eustace, W. Hodgkinson, J. W. Meares, J. Williamson. 
Hon. Secretary—M. (+. Simpson, Electrician’s Office, Govt. Telegraph Dept., 
Alipore, Calcutta. 


CAPE TOWN. 
Chatrman—J. P. Edwards. Vtce-Chairman—C. Procter Banham. 
Comimittee—W. Gaye, W. J. Horne, К. Pickering. 
Ноп. Secretary—H. Н. Heath, General Post Office, Cape Town. 
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LOCAL HONORARY SECRETARIES AND TREASURERS : 


ARGENTINA. ERNEST DANVERS—475, Calle Piedad, Buenos Ayres. 
AUSTRO-HUNGARY. ARTHUR VON BoscHAN—Neuwaldegger Haupstrasse 
ES 16, Vienna, ХУП. 

BELGIUM. FREDERIC DELARGE— Director-General of the Bel. 

| gian Telegraphs, Brussels. | 
CANADA. Prof. В. B. OwWENS, M.A., M.Sc., McGill University, 

| Montreal. 

CAPE COLONY, NATAL JOHN DENHAM—Electrician’s Office, Cape Govern- 

aud RHODESIA. ment Railways, Cape Town. 
DENMARK. J. L. W. V. JENSEN, P.M.S.—Engineer-in-Chief 


Copenhagen Telephone Co., Colbjórnsensgade 
15, Copenhagen. 


FRANCE. | XAVIER GOSSELIN—170, Boulevard Magenta, Paris. 

GERMANY. ARNOLD VON SIEMENS—Askanischer Platz, 3, Berlin, 
S.W., 46. 

INDIA. М. С. SiMPsoN—Indian Gov. Telegraphs, Calcutta. 

ITALY. G. SEMENZA— Società Edison, Milan. 

JAPAN. ICHISUKE Ролока, M.E., Dr. E.—56, Zaimokucho 
Azabu, Tokio. 

MEXICO anp PERU. H. Kincsrorp—Engineer to the Mexican and Central 


| and South American Telegraphs, Lima, Peru. 
THE NETHERLANDS. А. Е. В. CorLETTE—Heemskerckstraat 30, The 


Hague. 
NEW SOUTH WALES. J. Y. Naso Telegraph Dept., G.P.O., Sydney. 
NEW ZEALAND. J. K. LocAN—Supt. of Electric Lines, Wellington. 
NORWAY, J. S. RAsMUSSEN— Director-General of Telegraphs, 
Christiania. 
QUEENSLAND. JOHN HkskKETH— Postal Telegraph Dept., Brisbane. 


SOUTH AUSTRALIA. Sir CHARLES Topp, K. C. M. G., F.R.S.—Director-Gen. 
South Australian Telegraphs, Adelaide. 

SPAIN. ARTHUR JACKSON— British Vice-Consulate, Conde 
de Aranda, 1, Madrid. 

STRAITS SETTLEMENTS А. Y. GaHaGAN (Acting)-—Eastern Extension Tele- 


and NETHERLANDS graph Co., Singapore. 

INDIES 
SWEDEN. JohN Н. HAMMAR—6 Vasagatan, Stockholm. 
TRANSVAAL. J. HUBERT Davies—P.O. Box 1386, Johannesburg. 

· UNITED STATES ОЕ GeorGEG.WarRD—Vice-President and Gen. Manager, 

AMERICA. Commercial Cable Co, Broadway, New York. 
URUGUAY. J. OLDHAM—River Plate Tel. Co., Monte Video. 
VICTORIA. ` | 


WESTERN AUSTRALIA. W. J. Hancock—Government Electrician and 
Electrical Engineer, Perth, W. Australia. 
SECTIONAL COMMITTEES: 

1. Traction, Light and Power Distribution.—G. L. Addenbrooke, W. A. 
Chamen, H. Dickinson, H. Earle, A. C. Eborall, M. B. Field, P. V. McMahon, 
W. C. Mountain, С. Н. Nisbett, W. Н. Patchell, С. S. Ram, J. Н. Rider, 
В. P. Sellon, P. S, Sheardown, А. М. Sillar, A. A. C. Swinton, J. C. Vaudrey, 
А. D. Williamson. | 

2. Telegraphs and Telephones.—S. (+. Brown, W. Brown, С. B. Clay, W. W. 
Cook, A. L. Dearlove, W. Duddell, J. Gavey, C.B., F. Gill, J. E. Kingsbury, 
Dane Sinclair, General C. E. Webber, C.B. 

3. Manufacturing.—B. Н. Antill Lieut.-Col. В. E. Crompton, C.B., К. 
Edgcumbe, H. Edmunds, В. Z. de Ferranti, В. К. Gray, G. A. Grindle, A. E. Hadley, 
Н. W. Kolle, M. O'Gorman, J. S. Raworth, Mark Robinson. 

4. Electro-Chemistry and Flectro-Metallurgy.—S. O. Cowper-Coles, Н. E. 
Harrison, M. Solomon, F. S. Spiers, J. Swinburne, Prof. R. Threlfall, F.R S. 
J. L. F. Vogel, E. J. Wade. 
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FULL ABSTRACT OF THE MEMORANDUM AND ARTICLES OF 
ASSOCIATION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
AS ALTERED BY SPECIAL RESOLUTION, CONFIRMED DECEMBER 
. - 19TH, 1902, AND 17TH MARCH, 1903. | 
'The chief objects for which the Institution is established are :— 


_ То promote the general advancement of Electrical and Telegraphic Science 
and its applications, and to facilitate the exchange of information and ideas on 
these subjects amongst the Members of the Institution and otherwise, and for this 
ригроѕе— То hold meetings of the Institution for reading and discussing com- 
munications bearing upon Electrical and Telegraphic Science, or the applications 
thereof, or upon subjects relating thereto. To hold or promote Exhibitions of 
instruments, apparatus, or other appliances connected with Electrical or Tele- 
graphic Science, or its applications. To print, publish, sell, lend, or distribute the 
proceedings or reports of the Institution, or any papers, communications, works, or 
treatises on Electrical or Telegraphic Science, or its applications, or subjects con- 
nected therewith, in the English or any foreign tongue, or any abstracts thereof, 
or extracts therefrom. To take charge of the books, pamphlets, publications, and 
manuscripts known as the Ronalds Library, which are the subject of a Deed of 
Trust dated June 24, 1875, and to observe and perform the Trusts of the said 
Deed, and to add to the said Ronalds Library, or form any supplemental or 
additional library of books, works, or manuscripts on Electrical or Telegraphic 
Science, or the applications thereof, or other subjects allied thereto. To make 
grants of money, books, apparatus, or otherwise for the purpose of promoting 
invention and research in Electrical or Telegraphic Science, or its applications, or 
in subjects connected therewith. To purchase, take on lease, or otherwise acquire, 
and also let, lease or to dispose of, any premises or other property for the purposes 
of the Institution, subject to the provisions of Section 21 of the Companies Act, 
1862. To do all such other lawful things as are incidental or conducive to the 
attainment of the above objects. Every Member of the Institution undertakes to 
contribute to the assets of the Institution, in the event of the same being wound 
up during the time that he is a Member, or within one year afterwards, for 
payment of the debts and liabilities of the Institution, contracted before the time 
at which he ceases to be a Member, and of the costs, charges, and expenses of 
winding up the same, and for the adjustment of the rights of the contributories 
amongst themselves, such amount as may be required, not exceeding one pound. 
If upon the winding up or dissolution of the Institution there remains, after the 
eatisfaction of all its debts and liabilities, any property whatsoever, this shall not 
be paid to or distributed among the Members, but -shall be given or transferred to 
some other institution or institutions having objects similar to the objects of the 
Institution, to be determined by the Members of the Institution at or before the 
time of dissolution, or in default by a Judge of the High Court. True accounts 
are to be kept of the sums of money received and expended by the Institution, and 
the matters in respect of which such receipts and expenditure takes place, and of 
the assets, credits, and liabilities of the Institution, in books of account, which аге 
to be kept at the Registerel Office of the Institution, or at such other place or 

laces as the Institution think fit. Once at least in each year the accounts аге to 
be examined and their correctness certified by а qualified auditor. | 
The signatories to this Memorandum, made Мау 24, 1883, were:— 
Willoughby Smith, Latimer Clark, W. Grylls Adams, Н. С. Erichsen, D. E. 
Hughes, W. H. Preece, C. E. Spagnoletti and E. Graves. 
| Аб а special general meeting of the Members, held at the Institution on 
Dec. 4, 1902, а special resolution was passed, and on the 19th Dec. confirmed, 
by which a revised set of Rules was approved, to come into force on 18% Jan., 
1903. "These revised Rules are summarised below :— 
The Institution shall consist of Honorary Members, Members, Associate 
Members, Foreign Members, Associates and Students. The authorised abbreviations 
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for these classes of membership (omitting Foreign Members) are: Hon. M. I. E. E., 
M. I. E. E., A. M. I. E. E., A. I. E. E., and Student I. E. E. respectively. The number of 
Members is unlimited. Diplomas may be issued to Members and Associate 
Members. | 
HoNORARY MEMBERS shall be distinguished persons who are intimately con- 
nected with Electrical Science or Electrical Engineering, and whom the Institution 
especially desires to honour for exceptionally important services in connection 
therewith. Honorary Members are elected by the Council, and not more than one 
can be elected in any one year. | 


MEMBERS.—Every new Member (Members not on register оп Dec. 31, 
1902) shall, whether admitted by election ог transfer, be at least 30 
years’ of age, unless the Council shall ђе satisfied that there are sufficient 
reasons for admitting him to such class at an earlier age, and come within 
one of the following descriptions :—(a) He shall have been educated as an 
electrical Engineer or Electrician in a manner which shall satisfy the Council, and 
either (1) have had subsequent employment in the applicaiton of electricity for at 
least five years in situations of superior responsibility, and shall be actually engaged 
in such a situation at the time of his application for election or transfer, or (2) 
shall be in practice, and shall have practised on his own account in the profession 
of ап Electrical Engineer or Electrician for at least five years, and shall have 
acquired sufficient eminence in the same; or (5) being, either in a position of 
euperior responsibility, or in practice on his own account, he shall have held such 
responsible position or positions, or shall have practised on his own account that he 
has acquired sufficient eminence in the profession, during a period or periods 
which, singly or in the aggregate, shall amount to seven years; or (c) being an 
Associate Member, he shall have gained the senior premium in any year for a paper 
read at an ordinary general meeting of the Institution ; or (d) he shall be во 
prominently associated with the objects of the Institution that the Council consider 
his ad mission to Membership would conduce to its interests. 


Associate MrmBers.—Every new Associate Member (i.e, every Associate 
Member not on the Register of Associate Members on the Dec. 31, 1902), shall 
be either an Electrical Engineer or Electrician, shall be at least 25 years of age, 
and ehal! have been educated as an Electrical Engineer or Electrician in а 
manner which shall satisfy the Counci), and either (1) have had subsequent employ- 
ment for at least two years in a responsible situation as an Electrical Engineer or 
Electrician, and shall be actually engaged in such a situation at the time of his 
application for election or transfer; (2) he shall have been engaged for at least five 
years in one of the branches of Electrical Engineering, and sball be actually so 
engaged at tbe time of his application, and shall afford satisfactory proof to the 
Council of his fitness for election; or (8), being an Associate, he shall have gained 
а premium in any year for а Paper read at an ordinary general meeting of the 
Institution. 

Foreign Members shall be foreigners residing abroad, who were on the Register 
of Foreign Members on Dec. 31, 1902. 

AssOcIATES shall be persons of more than 21 years of age who are interested in 
or connected with Electrical Science or Electrical Engineering, or who are 80 associated 
with the application of Electricity that the Council consider their admission as 
Associates would conduce to the interests of the Institution. 

STUDENTS sball be persons of any age who, at the time of election, are serving 
pupilage to an Electrical Engineer or Electrician, or who are studying Electrical 
Science at one of the Universities, Public Colleges, Technical Institutions, or 
Government Sohoole, or who otherwise satisfy the Council that there are special 
circumstances which, in the opinion of the Council, entitle them to admission. No 
person shall remain in the Student class after Dec. 31 next following the expiration 
of three yeara from the time of his elect!on, unless at the expiration of such three 
years he shall not have at*aired the age of 26 years, in which case, he shell be 
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entitled to remain in the Class of Students until Dee, 31 next following the day on 
which he attains that age. | 

Manner of Election.—Honorary Members shall be elected by the Council, and 
notice of such election shall be given at the next General Meeting of the 
Institution, but not more than one Honorary Member shall be elected in any 
one year. Every candidate for election into the Institution, otherwise than 
as an Honorary Member or a Student, shall be duly proposed by a Member 
and seconded by another Member, in writing in each case, and from personal 
knowledge; and his candidature shall be further supported, in writing, by not 
fewer than three Members or Associate Members. The Secretary shall thereupon 
submit the application of the candidate to the Council, to be considered, and, 
if it be approved by them, it shall be brought before the next General Meeting of 
the Institution with the recommendation of the Council as to the class to which the 
candidate should be elected, for approval. But in the event of а candidate resident 
abroad, not being personally known to a sutlicient number of Members or Associate 
Members to enable him to satisfy the foregoing conditions of proposal, if such 
candidate be nominated by the Local Honorary Secretary of the country or colony 
in which he resides, and if sufficient evidence be produced to satisfy the Council as 
to the fitness of such candidate for election to any class, the Council may propose 
his election to such class, and no further support will then be necessary ; but the 
proposal form of the said candidate shall be sigued by the Chairman of the meeting 
of Council at which his candidature was accepted, and his application shall be 
brought before the next general meeting of the Institution for approval. Every 
candidate for election into the Institution as a Student shall be duly proposed, in 
writing and from personal knowledge, by one Member or Agsociate Member. This 
application is to be submitted to the Council in like manner as above. 


BALLOTS shall take place at the ordinary general meetings of the Institution, 
but, except at the last meeting of the session, no candidate for admission shall be 
balloted for at the same meeting at which his application is announced. Members, 
Associate Members, and Associates only have the right of voting for admission 
of candidates. The proportion of votes necessary for the election of any candidate 
shall be at least two-thirds of the total number of votes given. No record is to be 
kept of the non-election of а candidate. In the case of the non-election of a 
eandidate, a second ballot shall be granted, if demanded, by а written notice 
addressed and sent to the Secretary within 28 days by any five persons having а 
right to vote, and such ballot shall take place at the next general meeting at which 
candidates are balloted for. | 

Transfers.—The Council shall decide upon the applications for transferring 
апу candidate from one class to another, but except as hereinafter provided, every 
candidate for transfer to any class shall be duly nominated, in writing and from 
personal knowledge, by two Members ; and his candidature shall be supported, in 
writing, by three Members, or Associate Members. But in the event of a candidate 
for transfer resident abroad not being personally kaown to а sufficient number of 
Members, or Associate Members, to enable him to satisfy the prescribed conditions 
of nomination, if such candidate can produce sufficient evidence to satisfy the 
Council as to his fitness for admission to the class to which he seeks to be trans- 
ferred, the Council may accept, without further support, the nomination of the 
Local Hon. Secretary of the country or colony in which such caudidate resides. 

Fees.—Honorary Members pay no contributions. Members shall pay to the 
Institution an entrance fee of Three Guineas on election; Associate Members 
Two Guineas ; and every Associate ап entrance fee of Two Guineas. On election 
to the Institution a Student shall not pay an entrance fee. When a person is 
transferred from one class to another he shall pay the amount of the entrance fee 
payable by a member of the class to which he is transferred, after deducting there- 
from the amount of the entrance fee (if any) paid by him and the amount of the 
fees (if any) paid by him on a previous transfer, or, on previous transfers. 


_ ELECTRICAL TRADES’ DIRECTORY.—1904. 677 


Except as hereinafter provided, every Member shall contribute annually to the 
Institution the sum of Three Guineas. Every Associate Member shall contribute 
annually Two Guineas. Every Foreign Member shall contribute annually One 
Pound. Every Associate shall contribute annually the sum of Two Guineas. 
Every Student under 19 years of age at the date of election shall contribute 
annually One Guinea up to the end of the year in which he shall attain the 
age of 22 years, aud thereafter annually the sum of One Guinea and a Half. Every 
Student of or above the age of 19 at the date of election shall contribute annually 
the sum of One Guinea up to the end of the third year after the year in which 
he was elected, and thereafter annually the sum of One Guinea and a Half. 

Any Member residing abroad, or absent from the United Kingdom (including 
Isle of Man and Channel Islands) for nine mouths in any year, and giving previous 
notice in writing to the Secretary of his intended absence, shall, during his 
absence, contribute annually the sum of Two Guineas. Апу Associate Member or 
Associate во residing or absent abroad, aud giving previous notice of his absence as 
above required, shall, during the period о: his absence, contribute annually the sum 
of One Guinea and a Half. 

Апу Member, Associate Member, Foreign Member, or Associate may, after 
Dec. 31, 1898, compound for his annual subscription by the payment to the 
Institution in one sum of Forty Guineas. If, however, any Member has paid the 
Iustitution more than ten contributions in any of these classes, this sum of Forty 
Guineas} is reduced by One Guinea for every year after the tenth. Any Foreign 
Member, or any Member who, as residing abroad, has already compounded by pay- 
ment of Ten Pounds, shall, if he come to reside in the United Kingdom, and if 
he was elected before Dec. 31, 1891, pay either an additional composition of 
Eleven Pounds while residing there, or au annual subscription of One Guinea. 
If elected after the said date and before Dec. 31, 1598, he shall pay either ап 
additional composition of Fifteen Pounds while residing there, or an annual 
subscription of Two Pounds. Апу Associate elected after Dec. 31, 1891, and 
before Dec. 31, 1893, who, as residing abroad, has already compounded by the pay- 
ment of Ten Pounds, shall, if he come to reside in the United Kingdom, pay either 
an additional composition of Two Pounds Ten Sbillings or an annual subscription of 
Ten Shillings. All such compositions shall be invested, and the interest alone 
shall be appropriated to the current expenditure of the Institution. 

А Foreign Member who has not compounded shall, if he come to reside in the 
United Kingdom, pay an annual subscription of Three Guineas. 

An Associate who has compounded by payment to the Institution or its 
predecessors of Ten Pounds, or of Twelve Pounds Ten Shillings, shall, if transferred 
to the class of Members, either directly or after passing through the class of 
Associate Members, pay ап annual subscription of Two Guineas while in the 
United Kingdom, or of One Guinea while resident or absent abroad ; if transferred to 
the class of Associate Members he shall pay ап annual subscription of One Guinea 
while resident in the United Kingdom, ог of Ten Shillings and Sixponce while 
resident or absent abroad. Provided always that if such а Member compounded 
while an Associate and while resident abroad, and was admitted а Member before 
Dec. 31, 1898, he shall pay no subscription while resident or absent abroad. Апу 
such Associate may compound for his annual subscription by payment of an 
additional composition equal to the difference between the composition he has 
already paid and the composition that he would have to pay if he had not 
compounded as au Associate. A Student, or an Associate, Foreign Member, or 
Associate Member, who has not compounded, shall, if transferred to а higher class, 
pay the same annual subscription as if he had been elected to such higher class 
on the day upon which he was transferred thereto. 

Members, Associate Members, Associates, and Students shall pay the 
annual subscription for the year in which they are elected, without reference 
to the period of the year at which their election takes place; but they shall 
bs entitled to receive a copy of all numbers of the Journal, and other publications 
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of the Institution which may have been issued during that year. Any 
Member, &c., &bsent for nine months in the year shall be liable, if residing 
where the postal rate is excessive, to pay, in addition to his annusl subscription, 
я sum to be fixed by the Council, not exceeding five shillings per annum, to defray 
the expense of posting the Journal and other publications. 


The annual contributions shall be payable in advance on the 1st of January in each 
year. Every person admitted to the Institution shall be considered liable to the pay- 
ment of his annual subscription and other payments until such time as he shall notify 
the Secretary, in writing, of his desire to resign, having previously paid all arrears. 

No Member, Associate Member, Foreign Member, Associate, or Student, 
whose contribution is six months in arrear, shall be entitled to attend or take part 
in the meetings of the Institution, nor to receive ths Institution's printed papera, 
nor shall any such Member, Associate Member, or Associate be entitled to vote. 
Any Member, Associate Member, Foreign Member, Associate Member, Associate, 
or Student, whose contribution is two years in arrear, shall be deemed to 
have forfeited his claim to Membership, and his name may be removed frc:a the 
Register by order of the Council; but he shall nevertheless continue liable to ray 

the arrears of subscription due at the time of his name being so removed. The 
Council may in any special case where in their opinion it is desirable to do во, reduce 
or remit the annual subscription, or the arrears of annual subscriptione, of any 
Member, Associate Member, Foreign Member, Associate, or Student. 


Yn case the expulsion of any individual shall be judged expedient by ten or 
more Members, Associate Members, or Associates, and they think fit to draw пр 
And sign а proposal requiring such expulsion, the same, being delivered to the 
"Secretary, shall be by him laid before the Council for consideration. If the 
Council, after due inquiry, do not find reason to concur in the proposal, no entry 
thereof shall be made in the minutes, nor shall any public discussion thereon be 
permitted ; but, if the Council do find good reason for the proposed expulsion, they 
shall direct the Secretary to address a letter to the person proposed to be expelled, 
advising him to withdraw from the Institution. If that advice be followed, no 
entry on the minutes, nor any public discussion on the subject, shall be permitted ; 
‘but if that advice be not followed, пог a satisfactory explanation given, the Council 
‘shall call a special general meeting of Membera, Associate Members, and Associates 
to dccide the question ; and if a majority of the persons present at such meeting be 
mot less than twenty and vote for expulsion, the Chairman shall declare the same 
ccordingly, and the Secretary communicate the decision to the individual. In case 

uy individual shall be adjudicated bankrupt, or convicted of felony, the Council may 
ecide that his name shall be removed from the register of the Institution. 


The OFFICERS shall be a President, four Vice-Presidents, fifteen ordinary 
Members of Council, three Associate Members of Council (to be chosen from the 
‘classes of Associate Members and Associates), the Chairman or President of each 
local section of the Institution (hereinafter referred to), two Auditors of Accounts, 
an Honorary Treasurer, an Honorary Solicitor, an Editor of the publications of the 
Institution, a Secretary, and a Librarian. All except Auditors, Solicitors, Secre- 
tary, and Librarian shall be elected from the Members, Associate Members, or 
Associates, and all offices shall be honorary except those of Editor, Secretary, and 
Librarian. ° 

The Councit shall consist of the President, all past-Presidenta (including 

‘past-Presidents of the predecessors of the Institution), four Vice-Presidents, 
15 Members, three Associate Members or Associates, Chairmen or Presidents of 
local sections, and the Honorary Treasurer, and all these (except the three Associate 
Members or Associates) shall be chosen from the class of Members. And the 
President shall be chosen from the Vice-Presidents and those who have been 
Vice-Presidents of the Institution, or predecessors of the Institution, and the 
Vice-Presidents shall be chosen from those who are, or have ben, Members of the 
Council of the Institution, or prelecessors of the Institutio". 
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The following Members of Council—namely, the President, two Vice-Presidents, 
the Honorary Treasurer, five Members, and one Associate Member or Associate— 
shall be elected annually by ballot. The President, two Vice-Presidents, the Honorary 
Treasurer, five Members, and one Associate Member or Associate, and every Chairman 
or President of a local section shall retire annually, and, save as hereinafter provided, 
be immediately eligible for re-election. No P.esident, Vice-President, Member of 
Council, or Axsociate Member of Council, or Chairman or President of a local 
section, shall, however, hold office in the same capacity for more than three years 
in succession; but every past-President and every Chairman or President of 
а local section shall bs eligible for election as an Ordinary Member of Council 
‘out, whilst noidiug office as an Ordinary Member, he shall cease to be an 
ex-officio Member. The Auditors shall be elected annually by ballot, but shall be 
eligible for re-election on the expiration of their year of office.. Casual vacancies 
іп the Council during the year may be filled up by the Council. and announced at 
the next meeting of the Institution, but the Member, Associate Member or Associate 
so chosen shall retain his otfice so long only as the vacating Member of Council 
‘would in ordinary course have retained the same. 

The Council shall, previous to the annual general meeting in each year, 
prepare a list of Members whom they propose as suitable for the offices of 
President, Vice-Presidents, and Treasurer for the ensuing year. The list shall 
also contain the names of a sufficient number of Members and Associate Members 
or Associates whom the Council nominate as fitted to become Members of Council 
to fill the vacancies in the Council other than those caused by the retirement of 
the Chairmen or Presidents of local sections. 


At an ordinary general meeting held not less than twenty-eight days b»fore 
the annual general meeting the Chairman shall announce the candidates so 
nominated. Any two Members, supported by eight other Members, may thereupon 
nominate in writing any duly qualified person to fill any vacancy by forwarding 
euch nomination, together with the written consent of such person to accept office 
af elected, to the Secretary within seven days after such meeting. Thereupon, if 
any other candidate or candidates has or have been duly nominated in addition to 
those proposed by the Council, a ballot list, containing the names of all persons 
duly nominated to fil the vacancies on the Council, stating which persons are 
nominated by the Council, and giving the names of the two Members by whom 
every other n is nominated, shall be forwarded to the Members, Associate 
Members, and Associates of the Institution not less than seven days before the 
annual general meeting; and each Member, Associate Member, or Associate shal) 
be at liberty to make a selection from such list, provided the number of names so 
selected shall not exceed іп any case the number requisite to fill the vacancies. 
But if no other candidate or candidates has or have been so nominated, those 
proposed by the Council shall be considered ашу elected. Ballot papers shall be 
во marked and recorded as may be from time to time determined by the Council. 
All other Officers shall be elected by the Council, and notice of such election shall 
be given to the Institution at its next meeting. The salaries to be given to the 
Officers of the Institution whose offices are not honorary shall be fixed by the Council. 


The Council shall direct and manage the property and affairs of the Institu- 
tion, and may effect any loan necessary in the judgment of the Council for meeting 
the current expenses of the Institution. The Council may, with the authority of 
a resolution of the Members, Associate Members, and Associates in general meeting, 
borrow moneys for other purposes of the Institution on the security of the property 
of the Institution. The Council shall prescribe such rules and regulations in 
reference to the Ronalds Library, and the inspection thereof, as to them may seem 
reasonable, and generally they shall do everything and execute all such instruments 
as may be necessary in the judgment of the Council for giving full and complete 
effect to the Trust Deed affecting the Ronalds Library. 

The Council shall meet as often as the busiress of the Institution may require 
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and at every meeting five shall constitute & quorum. "rhe Council may appoint 
Committees, chosen from their own body, and Committees for special purposes, 
consisting of Members of Couneii and Members, Associate Members, or Associates 
and others, with such powers as the Council may prescribe. In the absence of the 
President, the senior Vice-President, or, if none be present, the senior Member of 
Council present, shall take the Chair at Council meetings, and at all meetings, 
whether ordinary, extraordinary or special. 

Questions shall be decided at any meeting of the Council by the votes of the 
Members of Council presect, each of whom shall, save as hereinafter mentioned, 
bave one vote. In the event of & ballot being demanded by at least three of such 
Members at any meeting, if there be more than four past-Presidents at such meeting, 
the vote of по past-President save those of the five junior past-Presidents present. 
and voting shall be counted in such ballot; but the Chairman shall have а casting 
vote. At the desire, expressed in writing, of any two Members present, the deter- 
mination of any subject may be postponed to the succeeding meeting of the Council, 
but not beyond that meeting unless required by а majority of such meeting. 

The Council shall at all times cause to be kept, in appropriate books, proper 
and sufficient accounts, in all necessary detail, of the capital, funds, receipts and 
expenditure of the Institution, so that the true financial state and condition of the 
Institution may be at all times exhibited by such accounts. The financial year of 
the Institution ends on the 31st December in each year; and a statement of the 
funds of the Institution, and of the receipts and expenditure during the financial 
year, shall be made, under the direction of the Council, each year, and, after being 
duly verified and signed by the Auditors and approved by the Council, shall be 
laid before the annual general meeting next following. | 


It shall be the duty of the Council to adopt all due means for the advancement 
of the Institution ; to provide for properly conducting its business in all cases of 
emergency ; and to arrange for the publication, in such a way as they may deem 
advisable, of the Papers read at meetings of the Institution, and of such Papers 
read at meetings of Local Sections as may be selected by the Council for the 
geg and of such documents as may be calculated to advance electrical 
owledge. 

The Council, when they may consider it expedient to propose the enactment 
of any new Article, or the alteration or repeal of any existing one, shall summon 
the necessary special general meetings of Members and Associate Members to 
decide the same; and the Council are at all times bound to summon such а specia? 
general meeting on а requisition, in writing, of any ten Members, Associate 
Members, or Associates, specifying the particular new Article, or the alteration of 
an existing one, which they recommend. | 

The Sessions of the Institution shall commence on or about the 1st November of 
each year, and terminate on or about the lst June of the following year. During 
these months the meetings of the Institution will be held at such place and on 
such evenings as the Council may appoint, and notice of which will be given to 
Members, Associate Members, and Associates by the Secretary before the com- 
mencement of each Session. ` 

The general meetings of the Institution shall be as follows: — Ist. Special 
general meetings of Members and Associate. Members only, for the purpose of alter- 
ing the Articles of Association. 2nd. The annual general meeting. 3rd. Ordinary 
general meetings. 4th. Extraordinary general meetings. 565. Special general 
meetings of Members, Associate Members, and Associates. The annual general 
meeting of the Institution shall be the last meeting of the Session, to receive and 
deliberate upon the accounts and upon the Report of the Council on the state of 
the Institution, and to elect the Officers for theensuing year. Attheannual general 
meeting any business may be transacted of which notice, in writing, shall have 
been given to the Secretary at least fourteen days before euch meeting. No new 
questions shall be introduced, or motion be made, at an ordinary general meeting 
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later than one hour and a-half after the time fixed for the commencement of such 


eeting. 

= Tho business of the ordinary general meetings shall be conducted aa 
nearly as possible in the following order :—(1) Minutes of preceding meeting to be 
read and confirmed, and signed by Chairman ; (2) Business arising out of minutes 
so read ; (3) Candidates for admission to be announced ; eren to & higher 
class to be announced ; (5) Presents to be announced and acknowledged ; (6) Com- 
munications Irom Council to be brought forward; (7) New communications to be 
read ; (8) Questions for discussion to be brought forward ; Oandidates for admission 
to be balloted for ; (10) Other business (if any). 


Every Member, Associate Member, and Associate shall have the privilege 
of introducing one visitor, to be present at an ordinary general meeting on writin 
his name in a book provided for that purpose, or sending with him a card sign 
with his name, according to a form provided. No question shall be discussed, or 
motion be made, at the ordinary general meetings relative to the direction and 
management of the coucerns of the Institution. 


A special general meeting of Members, Associate Members, and Associates 
may be called at any time by the Council for a pec ue purpose relative to the 
direction and management of the concerns of the Institution, and the Council are 
at all times bound to do во on a requisition, in writing, of ten Members, Associate 
Members, or Associates, specifying the nature of the business to be transacted. 
But such special general meeting shall have no power to make, alter, revoke, 
or dispense with any Article whatsoever, such power being vested only in a special. 
general meeting of Members and Associate Members. Members, Associate Members, 
and Associates shall have five days’ notice of the time appointed by the Council for 
such special general meeting of Members, Associate Members, and Associates; 
and the notice shall specify the nature of the business to be transacted, and no other 
business shall be transacted at that meeting. АП Members, Associate Members. 
and Associates, except those disqualified, shall have а right to attend and vote, 
and no other persona are entitled to vote at any meeting of tbe Institution. 

Local Sections.—The Council may, at their discretion, upon receipt of а request 
to that effect from а sufficient number of Honorary Members, Members, Associate 
Members, Foreigo Members, or Associates, resident in any district, create а Local 
Section of the Institution in such district, and they shall also have power to dissolve. 
such Section at any time after it has been formed. 

Each Local Section shall be constituted, and its affairs shall be carried on, im 
accordance with the rules and regulations to be laid down from time to time by the 
Council, and it shall elect annually for its Chairman or President a Member of the 
Institution, who, during his period of office as Chairman or President of the Section, 
shall be ex-officio a member of Council. | 

The Council may, at their discretion, upon receipt of а request to that effect 
from any local society with objects kindred to those of the Institution, arrange for 
the union, alliance, or incorporation of such society with the Institution; and may 
also if they think fit remit or reduce the entrance fees of the members of such: 
society at the time of union, alliance, or incorporation. 

The property and funds of the Institution, and generally all its personal 
estate, and all its real estate (if any), may be sold or disposed of by ог 
according to the order and direction of the Council, sanctioned by a special general 
meeting of Members, Associate Members, and Associates. Any donation in aid of 
the funds of the Institution may be accepted by the Council and Treasurer. 


All moneys of the Institution in excess of such current balance in the hands 
of the Treasurer, as the Council shall from time to time authorise or require him to 
keep in hand to meet current expenses, shall be invested in any of the public funds 
or Government securities, or with the Commissioners for the Reduction of the 
National Debt, Debenturee, ог Debenture Stock, or Preference Shares or Stock of 
any British Railway C^mpany paying а dividend on its Ordinary Share Capital, 
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the Stocks, Shares or Depentures of any East Indian or Colonial Railway or other 
Company receiving or entitled to a percentage or fixed annual dividend from the 
Indian or Colonial Governments, or in the publio stocks or funds of any colony or 
dependency of the United Kingdom, or on security of rates of any Municipal 
Corporation, or upon Real Securities, or in the purchase of freehoid or leasehold 
hereditaments in England, or in any mode in which Trustees are or shall be by 
law, in absence of speoial direction, authorised to invest trust moneys under their 
control. The receipt in writing of the Treasurer (or of such other officer or officers 
of the Institution as may be authorised by the Council 40 receive moneys on 
account of the Institution), for any moneys payable to them on account of the 
Institution, or which shall in any manner become payable to or for the purposes 
of the Institution, shall be an effective and complete discharge for any such 
moneys. АП moneys, funds, and securities belonging to the Institution, in the 
hands or under the control of Trustees (if any), or the Treasurer or Bankers of the 
Institution, or for which the Treasurer or the Bankers may be accountable, may be 
withdrawn therefrom, either pursuant to a resolution of the Council or of a general 
meeting. 
Every Paper presented to the Institution, and accepted for reading or for 
‚ publication in the Journal, and the copyright thereof, shall be the property 
. of the Institution, unless there shall have been some previous arrangement to 
the contrary. But the Council, in such cases as they may think fit, shall have 
power to release or surrender their rights in respect of any such Paper ог the 
copyright thereof. 
Each Member of the Council shall be accountable in respect of his own acts 
. only, and shall not be accountable for any acts done or authorised to which ће 
. shall not have expressly assented. And no member of the Council shall incur any 
personal liability in respect of any loss or damage incurred through any act, matter, 
or thing done, authorised, or suffered by him, being done in good faith for the 
benefit of the Institution, although in excess of his legal power. The merbers 
of the Council shall be indemnified out of the funds and property of the Institution 
from and against all coste, charges, damages, and expenses whatsoever, which they, 
or any of them, shall sustain by reason of their respectively accepting office or 
acting in execution of the duties or powers imposed upon or given them by the 
Articles of Association. | 


Common Seal.—The Council may provide a Common Seal of the Institution, 
and make rules for the safe custody of the same, and for the use thereof, and it 
shall never be used except by the authority of the Council previously given, and in 
the presence of two members of the Council at the least, who shall sign every 
instrument to which the seal is affixed, and every such instrument shall be counter- 
signed by the Secretary, or some other person appointed by the Council. 

The Institution, acting by the Council, may exercise all the powers given by 
the Companies’ Seals Act, 1864. 

Nouce may be served by the Council or Secretary upon any Honorary 
Member, Member, Associate Member, Foreign Member, Associate, or Student, 
either personally or by sending it through the post in a prepaid letter to 
his address as registered in the books of the Institution. A notice, if served by 
post, shall be deemed to have been served at the time when the letter containing the 
same would be delivered in the ordinary course ; and in proving such service it 
shall be sufficient to prove that the letter containing the notice was properly 
addressed and put into the post. No on not having a registered address 
within the United Kingdom, shall be entitled to any notice; and all proceedinga 
may be had and taken without notice to such person in the same manner as if 
he had had due notice. 


[Here follow Schedules giving the Forms of Application for Membership, 
Expulsion, &c. Copies of these forms can be obtained of the Secretary, The 
Institution of Electrical Engineers, 92 Victoria-strect, London, S.W.] 
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THE INSTITUTION OF ELECTRICAL ENGINEERS 
BUILDING FUND. 


The Building Fund of the Institution of Electrical Engineers was established 
in May, 1894, and on December 81, 1908, the Fund amounted (in round numbers) 
to £11,200. In addition subscriptions are in hand or are promised for the 
year 1904 and subsequent years. The object of the fund is to establish for the 
Institution of Electrical Engineers a building designed to contain the necessary 
offices for the conduct of the Institution's general business—a large meeting-hall, 
where its members can assemble for the reading of Papers and other matters, and 
such other rooms as may, in the opinion of the Council, be requisite for the 
proper conduct of the Institution’s increasing membership. The Institution of 
. Electrical Engineers already has & membership of over 4,800, and has hitherto 
been dependent проп the courtesy of the Institution of Civil Engineers for & hall 
in which to hold its general and special meetings. The Council of the Institution 
eonsiders the time bas arrived when energetic efforts should be made to provide & 
building suitable to the Institution's growing reeds. Members have therefore 
been asked to consent to a regular contribution, for say five years, on Ше 
following annual scale :— 


Members. T ee .. £2 0 0 
Associate Members ... в. es 110 0 
Associates and Foreign Members ... 1 0 0 
Students SE m ES 010 0 


If the whole of the Members contributed on this scale, an income of about. 
£6,000 per annum would be provided, and, with the sum the Council hopes to be 
enabled to vote for the purpose, would soon enable the work of construction to be 
proceeded with. Already a site has been secured for the building, in а central 
position at a short distance from the present offices of the Institution—in Tothill 
Street, Westminster—at a cost of £16,500. Donations towards the objects of the 
Fund are invited, and subscription and donation forms can be obtained from the 
Secretary at the Offices, 92, Victoria-street, London, S.W. 


THE INSTITUTION OF ELECTRICAL ENGINEERS 
BENEVOLENT FUND. | 


This Fund was established in 1890, and on the 8rd of February, 1896, the 
rules and regulations of the Fund were adopted, which, with certain alterations 
since made, are now in use. The object of the Fund is to afford assistance to 
necessitous members, associate members and associates of the Institution of 
Electrical Engineers, and their families, and to the families of deceased members, 
associate members and associates; also, to anyone who may have been a member, 
associate member, or associate of the Institution and have paid his subscriptions 
for five years consecutively at least, or to his family, or any member thereof. 
The Fund is supported by donations, bequests and annual subscriptions, and 
these (unless the donors, subscribers or testators have expressed in writing their 
wish to the contrary) are considered as the capital of the Fund until this shall 
have reached the sum of 23,000. Тһе Funds are invested under the names of 
trustees in the duly authorised trustee stocks. Dividends and interests arising 
from these investments are considered as income and as applicable to the objcts 
ofthe Fund and its management. The accumulations of income unexpended or 
unappropriated at the end of the year 1900, and at the end of every subsequent 
year, after payment of all the grants and other charges and liabilities of the Fund, 
may, in the discretion of the Committee of Management, be invested. 
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Annual subscribers (called contributors) of not less than £1 have one vote at 
general meetings of the Fund for every £1 subscribed, and donors (also called con- 
tributors) of not less than £5 in one payment have for life one vote for every £5 
во given. In the case of a bequest, the first-named executor, or his nominee, has 
for life one vote for every £50 bequeathed. 

Annual subscriptions are payable in advance on the 1st January in each year 
and general meetings are held in the month of May. 

For the management of the Fund there is à Committee of Management, con- 
sisting of ten members: the President for the time being of the Institution and 
six Members of the Council for the time being of the Institution and three con- 
tributors to the Fund, who must also be members, associate members or associates 
of the Institution, and who must not be members of Council. The members of the 
Committee are elected annually by the Council of the said Institution at a meeting 
of the Council prior to the annual general meeting of the contributors. No 
member can serve for more than three years consecutively. The President is 
Chairman of the Committee. This Committee has power to make grants and afford 
assistance to necessitous members, associate members or associates, &с., who have 
qualified for such assistance. All grants exceeding £10, which may be voted by 
the committee at one ofits meetings, have to be confirmed by a subsequent meeting 
of the committee, but the committee has no power to make any grants or payments 
by which the donations, bequests, or income of future years shall be anticipated or 
appropriated. All matters for discussion at meetings of the contributors have to 
be decided by votes recorded personally, and the Chairman for the time being has 
acasting vote. No motion for altering the objects of the Fund or for diverting any 
portion of the Funds from purposes specified in the rules can be adopted unless at 
а meeting expressly called for the purpose, and then only if carried by a majority 
of at least three-fourths of the votes of those present, and subsequently confirmed 
by a majority at a general meeting specially convened for the purpose. 

A sum of £1,550 has already been invested in the names of the Trustees, 
viz.: Mr. Robert Kaye Gray, Sir W. Н. Preece, K.C.B., F.R.S., and Mr. Alexander 


Siemens. 
Mr. W. G. McMillan, 92, Victoria-street, London, S.W., is Hon. Secretary 


to the Fund. | 


ELECTRICAL ENGINEERS В.Е. (VOLUNTEERS). 


REGENCY-STREET, WESTMINSTER,  '5Effossion London" ; 4406 Gerrard. 


The Institution of Electrical Engineers having, in 1596, offered its services, 
the War Office authorised the formation of this Corps. In 1897, the late 
Dr. Jobn Hopkinson was appointed to the command, and sioce that date the Corps 
has steadily increased in numbers. At present its duties are mainly connected with 
search light working. The headquarters is in Regency-street, Westminster, and has 
been fitted for instruction of recruits. The present membership of the Corps is in 
excess of that originally authorised (seven companies, totalling 576 of all ranks), 
but it is expected that additional companies will be added shortly. 

_ The qualifications for efficiency have been practically the same since the forma- 
tion of the Corps, and require every member to attend a training each year of eight 
or ten days according to rating, under service conditions. The number of additional 
drills snd exercises is small. The conditions of service in the Corps require every 
member to serve for three years. Failure to become efficient, except for causes deemed 
sufficient by the ‘commanding officer, involves the payment of £4, and failure to 
serve for the full period involves a fine of £2. 108. 

In the late Boer war the Corps was able to furnish eight officers and 55 of other 
ranks for active service, and, subsequently, 12 officers and 248 of other ranks; the 
latter stayed until peace had been concluded. Їп addition, five men were sent to 
Antigua for eleotrical work required for the security of prisoners of war. 
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All communications should be addressed either to the Adjutant or “ Officer 


Commanding.” 
OFFICERS. 
Honorary Colonel—Lord Kelvin, G.C.V.O., ОМ. 
Lieutenant-Colond.—aR. Е. B. Crompton, С. В. (attached to the R.E. for duty at War Office). 
Majors—R. В. Erskine (Officer Commanding) and B. Hopkinson. 


Captains. Army Rank. Captains. Army Rank. 
А. Е. Le Rossignol — aJ. Н. В. Phillipe T — 
aà. Bain Hon. Major. | a Hon. R. C. Craven Hon. Captain. 
aH. M. Leaf ..... Hon. Captain. aJ. E. Pearce ...... Hon. Captain. 
aJ. J. F. O'Shaughnessy ...... Hon. Captain. | К. W. E. Edgcumbe ...... — 
aA. Н. Pott Hon. Lieut, 
Lieutenants. Army Rank. Lieutenants. Army Rank. 
H. F. Biaagae Hon. Captain. aE. H. её .... Hon. Captain. 
Е. Ruseell-Clarke ..... — | aT. Rien Hon. Lieut. 
GF. Powell-Williams = ...... Hon. Lieut. aå. І. Hodgaon  ..... Hon. Lieut. 


Sccond Lievtenants. 


J. Е. Lister aA. E. Levin E. G Sheppard 
«D. F. Colson aE. M. Sellon G. D. Leys 
aC. F. Love W. H. Merrett G. W. C. Kaye 
Adjutant — Capt. W. C. Dumble, В.Е. Quartermaster —W. Bunn. 
Surgeon-Captain—J. A. Masters, M.D. Surgeon- Lieutenant —C. H. Leaf, M.B. ^ 


In the above list a indicates that the officer has served in South Africa. 
The following are the particulars issued by headquarters :— 


Uniform.—The uniform is the same as that worn by other Royal Engineer Volunteers, with 
such modifications af the War Office approve. Uniform is supplied 1гев to members. 

Age Limtt.—The age limit is 17 to 47 years. 

Annual Training.— Annual camps, of from 20 to 60 men, are held at various parts on the 
south and east coaste. 

Arms.—The corps is armed with the Lee-Metford rifle. 

Applications to join.—Pereons wishing to join the corps must be proposed by one or more 
members. All recruits must be passed by one of the corps’ medical officers. 

Cost to Members.—Men joining the corps can complete their efficiency, if resident in London, 
without incurring any personal expense whatever. The only unavoidable expense incurred by 
others is the coat of a journey to London each year on their way to the continuous training. 

Training.—The training is divided into two kinds—military and technical. The military 
work consists of infantry drill. The tecbnical training consists principally of search-lighting ; but. 
signalling, &c., are taught to all who desire it. The headquarters are fitted with a complete fixed 
plant, as used at defended ports, and the corps has also a set of portable plant for field work. 

Eficiency.—Ia order to become efficient in any year, a member must attend a continuous 
training at a defended port for at least eight days. In addition, 12 hours’ technical work must be 
done in the first year. For this purpose each working day (after first eight) of the continuous 
training counts as six hours, each half-day four hours. These drills may also be done in periods 
of 1, 14. 2, 24, 5 and 5) hours at headquarters. 

Allowances.—The capitation allowance drawn for each member who is efficient for the year 
is £4. For each of the eight days of the continuous training an allowance of 5s. per member in 
camp is paid to the corpe. 

Country Members.— When there аге a number of country members in the same town arrange- 
ments are made with a local corps for instruction in military drill, but otherwise country members 
will only be permitted to join on undertaking to make private arrangements to learn their 
infantry drill. ; 

Terms of Enrolment.—Every member shall be enrolled for three years at least, and а member 
leaving before having become efficient three times shall be liable to a penalty of £2 104. 

Non · Efficiency. — Every enrolled member who is non-efficient in any year shall pay to the funds 
of the corps, on or before Nov. 10 in that year, a sum equal to the capitation allowance which he 
failed to earn for the corps—viz., £4. 

Leaving Corpe.— Any member wishing to leave the corps will be struck off the strength on 
Nov. 2, but he must send in his name before Sept. 30. Members who do not send in their names 
until October will be liable to a penalty of £2. The officer commanding can remit part or all of 
the fines in the last three paragraphs at his discretion, and will do во where men can show 
satisfactory reason. 

Note. — The headquarters are open on week-days from 10 to 1, and on Saturdays, 10 to 12; 
on Tuesdays at 6 p.m., at which time new members are enrolled. Further informatior may 
obtained at headquarters, or by writing to the Adjutant, 


“ 
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INSTITUTION OF ELECTRICAL ENGINEERS 
MODEL CONTRACT. 


— г 


In 1902 а model form of contract was prepired which the Council of the 
Institution of Electrical Engineers proposed should be officially recommended 
by the Institution, under the title of “ Model General Conditions for Use in 
Connection with Contracts for Plant, Mains and Apparatus for Electricity 
Works." The committee which had bad this matter under consideration was. 
appointed by the Council of the Institution on December 20, 1900, and the above- 
mentioned form was the outcome of the discussions at a number of sittings. In 
the course of the proceedings the Electrical Plant Manufacturers’ Association, the- 
Cable Manufacturers’ Association, the Municipal Electrical Association and 
ihe Engineering Employers' Federation appointed delegates to confer with the 
committee, and, with certain engineers and manufacturers, these delegates were 
formally added to the committee. In February, 1903, the result of the committee's 
labours was definitely placed before the members of the Institution and the 
electrical industry in the form of а pamphlet. 1а this final form,* some 
important modifications, additions aud excisioos were made in the model form 
originally submitted, and which appeared in Те Electrician for April 25, 1902, 
and these modifications, &c., were shown in & review of the pamphlet which 
appeared in Zhe Electrician for February 20, 1903. ТЬе “Form of Model 
General Conditions now published is too lengthy to be given in extenso in these 
pages; we can, however, find room for the Form of Tender and Form of 
Agreement proposed to be used 1а connection with the contract conditions, and 
these are reproduced verbatim below:— 


FORM OF TENDER. 
SECTION.......... 


% % „„ „„ e eee eee e e e ee SHH Ht eves 


JJ ˙ ]]] О ЛК Л ООЛ ИК КОТ О ĩ ЛЕТО 
: Gentlemen, ........... , the undersigned, do hereby offer to contract for the above-named work, 
in accordance with the preceding General Conditions and Specification, at the prices which............ 
have submitted on the preceding page, and in case ............ tender be accepted............ do hereby 
undertake aud agree to execute a contract in accordance with General Coeditions, Clause 10, aud 
EE propose as sureties as required by that с1айзе........................оЁ.............................. 
/// N See 8 
Daten, и Про ОВУ ОГ assise e ТИРАТ ‚190 
Signatures: ны адааны ее РА 
Aagreee аи Pd КЗ 
List of drawings submitted by tenderer under Section CC — 
FORM OF AGREEMENT. 
THIS AGREEMENT made the day of 190 
BETWEEN (hereinafter referred to as the Contractor ") of the first part the 
(hereinafter called the “ Purchasers ") of the second part and of 
апа of 
(hereinafter called the “Sureties”) of the third part WRHEREas the Purchasers are about to 
erect and maintain the hereinafter called | 


the “ Works" mentioned enumerated or referred to in certain General Conditions Specification 
Drawings Form of Tender and Schedule of Prices and the further Specification entitled “ Additional 
Details which for the purpose of identification have been signed by 

on behalf of the Contractor and 

(the engineer of the Purchasers) on behalf of the Purchasers AND WHEREAS the Purchassra have 
accepted the Tender of the Contractor for the provision and execution of the 

said Works for the sum of upon the terms and subject to the conditions 
hereinafter mentioned AND WaHEREAS the Sureties have agreed for the consideration herinafter 


* 'Thie pamphlet is now published, aud can be obtained price 1a. 
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appearing to enter into the covenants hereinafter contained and on their part to be performed : 

NOW THIS INDENTURE WITNESSETH that in pursuance of the said Agreement and in consideration of 
the payments to be made to the Contractor by the Purchasers as hereinafter mentioned the 
Contract. г hereby covenants with the Purchasers their succersors aud assigns that he shall and will 
duly provide erect and complete uphold and maintain the Works mentioned enumerated or referred 
to in the Contract and shall до and perform all other works aud things therein mentioned or described 
or which are implied therefrom or therein respectively or miy be necessary for the completion of 
the said Works within and at the times and in the manner aud subject to the terms conditions and 

stipulations in the Contract mentioned and to th» satisfaction of the engineer for the tim» being 
of the Purchasers and also will to the like satisfaction maintaiu tbe same ia an efficient manner as 

mentioned in the Contract and shall and will observe end perform a'l the cond tions and provisions 
gat out in such Contract and that all the powers liberties rights and privileges mentioned therein 

and conferred thereby in respect of such Work: shall and may bs exercised according to the true 
intent and meaning thereof AND т consideration of the due provision erection execution on- 

struction and completion of the said Works and the maintenance thereof as aforesaid and of the 
covenant of the Sureties hereinafter contiinel th» Purchasars do hereby for themselves their 

successors aud assigns covenant with the Contractor that oer the Purchasers their successors and 

assigas will upon the certificates of the engineer for the time being of the Purchasers pay 
to the Contractor the said sum of 

or such other sum эв may become payable to the Contracter under the provisions of the Contract 

such payments to be made at such time and ia such manner as is provided by the Contract And 

the Sureties at the request of the Cuntractor aud in consideration of the Purchasers entering into- 
this Agreement do hereby jointly and severally covenant and guarantee with and to the Purchasers 
that the covenant on the part of the Contractor in this Contract contained shall be well truly and 
faithfully performed by the Contractor in every respect according to the true intent and meaning 
of this Contract and that in the event of default on the part of the Contractor ia respect of the 
performance in any particular of the said Contract the Sureties will pay to the Purchasers all such 
losses damages costs charges and expenses as the Purchasers may sustain incur ог be put unto by 
ог by reason or in consequence of any such default but so nevertheless that the total amount to be 
demanded or recovered by the Purchasers of or from the Sureties shall not exceed the sum of ten 
per cent. of the total Contrac: price. 

PROVIDED ALWAYS and it is hereby covenanted agreed and declared between and by the parties 
hereto that these Presents are entered into and the said Works are to be provided erected executed 
constructed completed and maintained upon and subject to the terms and conditions contained in 
the Contract AND that the parties hereto respectively shall have such rights bowers and liabilities. 
and the ваја engineer shall have such powers and authorities in respect of the said plant and the 
tools and materials for the same and extension iu respect of the Contract and all matters connected 
therewith as are given and expressed by and in the same terms and provisions of the Contract. 

IN Witness whereof etc. 


The subjects treated in the list of General Conditions are as under:— 


Definition of Terms. Delivery of Materials. 
Drawings issued with Specification. Acceas to Site, 
Foundations and Builders’ Work. Materials brought on to the Site. 
Use of Crane. Engioe»r's Supervision. 
Site. Engineer's Decisions. 
Teuderer's Specification. С mtractor’s Superintendent and Workmen. 
Drawings to accompany Tender. Liability for Accidents and Damage. 
Tenders. Replacement of Defective Work or Materials. 
Contractor to inform himself fully. Deductions from Contract Price. 
Contract and Bond. Terms of Payment and Certificates of Engineer. 
Contract Drawinga. Due Dates of Payment. 
Drawings of Foundations. Certificates not to affect Rights of the Purchasers 
Defects in Contractor's Drawings, or Contractor. 
Drawings of Completed Worka. Suspension of Works. 
Sub-letting of Contract. Dates of Completion. 
Approved Apparatus. Damages for Delay in Complet:on. 
Notices. Preliminary Trials on Site. 
Patent Rights. Tests oa Completion. 
Manner of Execution, Quality of Materials, &c. Right of Озе. 
Power to vary or omit Work. Interference with Tests. 
Negligence. Rejection of Inefficient Work. 
Death, Bankruptcy, Assignment and Sub-Con- | Maintenance. 
tracting. Requirements of Local Authorities. 
Inspection and Testing at Maker's Works. Arbitration. | 


Testing Apparatus. Construction o* Contract. 
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INSTITUTION OF CIVIL ENGINEERS. 


GREAT GEORGE-STREET, WresTrMINSTER, Loxpox, S.W. 


Presilent,—Sir Wm. Henry White, K.C.B., D. Sc., LL.D., F.R.S. 
Secretary.—J. H. T. Тадвђегу, D. Se. 


The Institution of Civil Engineers was established on January 2, 1818, and 
incorporated by Royal Charter on June 8, 1828, for the general Advancement of 
Mechanical Science, and“ more particularly for promoting the acquisition of that 
species of knowledge which constitutes the profession of a civil engineer." 

The Institution consists of members, associate members, associates (those 
elected prior to December 2, 1878, are entitled to the privileges of corporate 
membership, but not so those subsequently elected), and honorary members. From 
December 2, 1878, every candidate tor election or transfer into the class of mem- 
bers has had to be more than 80 years of aga, and (a) have been regularly educated 
as a civil engineer, have had subsequent employment for at least five years, and be 
actually engaged at time of application for election in responsible situations as 
resident engineer or otherwize in some of the branches defined by the Charter as 
constituting the profession of a civil engineer; ог (b) have practised on his own 
account iu the profession of a civil engineer for at least five years and have 
acquired a considerable degree of eminence in the same. Every candidate for 
election into the class of associate members must be more than 25 years of age, 
(a) have been regularly educated as a civil engineer, have passed such examina- 
tion or examinations as are appointed or recognised by the Council, and be 
actually engaged at the time of his application for election in the design or in the 
construction of such works as are comprised within the profession of a civil engi- 
neer as defined by tbe Charter; or (b) «Ва satisfy the Council that he has had a 
sufficient training, that he has been engaged for at least five years, апа that he 18 
actually engaged at the time of his application for election in the design or in the 
construction of such works аз are comprised within the profession of а civil 
engineer as defined by the Charter. and shall furnish a satisfactory thesis or 
Paper on а professional subject; or (c) shall, whilst complying with either of the 
foregoing conditions ав to training and occupation, afford satisfactory proof to the 
Council of his fitness for election without either examination or the submission 
of а thesis or Paper. Associates must be peraons who are not civil engineers by 
profession, but whose pursuits constitute branches of engineering, or who by their 
connection with science or the arts, or otherwise, are qualified to concur with civil 
engineers in the advancement of professional knowledge. Honorary members are 
either distinguished individuals who from their position are enabled to render 
assistance in the prosecution of public works, or persons eminent for seience and 
. experience in pursuits connected with the profeseion of a civil engineer, but who 
are not engaged in the practice of that profession in the United Kingdom or its 
dependencies. Students must not be under 18 years of age, and must be or 
have been pupils of corporate members of the Institution, who have complied 
with the regulations as to the admission of students, .and who have the object 
or intention of becoming engaged in the design or in the constraction of such 
works as are comprised within the profession of a civil engineer as defined by 
the Charter. Such persons may continue students until 26 years of age. 

The following are the rates of annual subscription. Residents are those 
members whose place of business or whose residence is within 10 miles of the ` 


G.P.O., London :— 
Member. Assoc. Mem. and Assoc. Student. 
Resident ... T ... £4 4 0 £5 5 0 £2 2 0 
Non-resident See .. 550 212 6 111 6 

New members, associate members, and associates are required to pay an 
admission fee of £10 103. Subscriptions may be compounded by payment of £68. 

The fession commences annually on the first Tuesday in November, and con- 
tinues till the end of April. Ordinary meetings are held every Tuesday at 8 p.m. 
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INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
President.—Mr. T. P. Wilmshurst, Borough Electrical Engineer, Derby. 


Vice-Presidents. 
Mr. R. A. Chattock, Birmingham. | М.Е. A. Newington, Edinburgh. 
Past-Presidents. 
Mr. J. H. Rider, London. Mr. J. F. C. Snell, Sunderland. 
Mr. У. A. Chamen, Glasgow. 
Council. 

Mr. J. К. Brydges, Eastbourne. = Mr. Bailie Mackenzie, Edinburgh. 
Mr. J. Christie, Brighton. Mr. V. A. H. M‘Cowen, Belfast. 
Councillor Davidson, Harrowgate. Dr. J. E. Panton, Bolton. 
Couneillor Dowson, Doncaster. Mr. H. Faraday Proctor, Bristol. 
Mr. S. E. Fedden, Sheffield. Ald. J. P. Smith, Barrow-in-Furness. 
Mr. A. 5. Giles, Blackburn. Mr. C. D. Taite, Salford. 


Mr. Hamilton Kilgour, Cheltenham. Mr. Н. Talbot, Nottingham. 
Hon. Treasurer.—Mr. J. H. Rider, * The Lindens," 96, Herne Hill, London, S.E. 
Hon. Solicitor. —Ald. G. Pearson, Bristol. 

Hon. Secretary. Mr. J. E. Edgcome, Kingston-on-Thames. 
Secrelary.—Mr. C. McArthur Butler, Staple Inn Buildings, Holborn, London, М.С. 
(to whom all communications should be addressed). 

This Association was formed in 1895 and incorporated in 1901 for the 
purposes, set out in the Memorandum of Association. ; 

Hon. Members shall be distinguished persons who are intimately connected 
with municipal electrical undertakings. 

Members shall be— 

(a.) Chief Electrical Engineers engaged on the permanent staff of an 
electrical undertaking owned by a Local Authority. 

(b) Committees appointed by Local Authorities to have control over 
municipal electrical undertakings within the area of such Local Authorities, to be 
represented by one member of such Committee. 

Associate Members shall be Electrical Engineers engaged on the permanent 
staff of a Local Authority in the capacity of Assistant, being the head of any 
department in connection with an undertaking having a plant capacity of not less 
than 2,000kw. 

Associates shall be Electrical Engineers engaged on the permanent staff of & 
Local Authority in a position of responsibility. 

Members only are entitled to vote on questions before the Association. 

The Officers of the Association are a President; two Vice-Presidents; three 
Past-Presidents ; a Council of not less than fifteen or more than twenty-one, 
including the President, Vice-Presidents, Hon. Secretary, Hon. Treasurer, and Hon. 
Solicitor, who are elected annually. The Engineers elected retain office for three 
years, and the representatives of municipalities for one year. 

The Council manage the affairs of the Association and decide upon applications 
and the eligibility for Membership. All members of the Council are elected by 
ballot at the Aunual General Meeting, and take office on the Ist of January 
following. Three Members form a quorum of the Council. 

The annual convention of the Association for the discussion of papers, the 
election of the Council, &c., is held in May, June or July in each year, at such 
places as the Association shall determine. Twenty-five Members of the Association 
constitute a quorum for the transaction of business at the annual convention. 

The annual subscription for Members and Associate Members is one guinea 
and for Associates half-a-guinea. | 

А poll is taken on the demand of ten Members on any question before the 
Association, as voting by proxy is not allowed. 
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. MUNICIPAL. TRAMWAYS ASSOCIATION OF GREAT 
BRITAIN. 


Secretary's Address—55, Рассарплх, MANCHESTER. 
EXECUTIVE COMMITTEE. 
President.—C. В. Bellamy, General Manager, Liverpool Corporation Tramways. 
Vice-President.—A. Baker, Birmingham Corporation Tramways. 
Past-President.— John Young, Glasgow Corporation Tramways. 


J. Aldworth (Nottingham). | J. B. Hamilton (Leeds). 
Councillor Boyle (Manchester). Bailie Paton (Glasgow). 

А. L. C. Fell (London). Councillor Smithson (Leeds). 
P. Fisher (Dundee). C. J. Spencer (Bradford). 


Secretary and Treasurer. 
J. M. McElroy, General Manager, Manchester Corporation Tramways. 


This Association was formed in 1902 for the acquisition of experimental, 
statistical, and scientific knowledge relating to the construction, equipment, and 
operation of tramways ; to circulate among its members information on all matters 
affecting tramways; and, generally, 62 promote the interests of municipal tram- 
ways. The ordinary members consist of municipal corporations or other local 
authorities owning and working tramways and their officers, and is confined to 
(1) The chairman or deputy-chairman of the Tramways committee of each such 
Corporation or Local Authority; and (2) managers of municipal tramways and 
such of their principal assistants as they may recommend and who shall be 
approved by the executive committee before being nominated for election. The 
Association has power to elect honorary members. 

The regular annual meeting of the Association is held at the time fixed by 
the executive committee, but the place of meeting is fixed by the members at the 
preceding annual meeting. The next meeting takes place at Liverpool. The 
Managers’ section of the Association meet periodically to discuss questions 
of management. 

Members pay an entrance fee of £1. 18., and an annual subscription of £1. 1s., 
payable in advance. 


ELECTRICAL ENGINEERING PLANT MANUFACTURERS. 
ASSOCIATION. 


Offices: LONDON CHAMBER OF COMMERCE, OXFORD COURT, CANNON STREET, LON DOx, Е.С. 
— — 


List of Members (1903-1904). 
Brush Electrical Engineering Co., Ltd. Johnson and Phillips. 
Crompton and Co., Ltd. Mather and Platt, Ltd. 
Drake and Gorham. Mavor and Coulson. 
Electric Construction Co., Ltd. Thomas Parker, Ltd. 
Ferranti Limited. Е. Scott and Mountain, Ltd. 


John Fowler and Co. (Leeds), Ltd. Siemens Bros. and Co., Ltd. 
J. H. Holmes and Co. Royce Limited. 


Treasurer W. Н. Jeffries. Secretary — W. J. Eales. 


Ohjects.—To protect the interests of members as regards the conditions under 
which they may be called on to manufacture and supply electrical engineering plant 
to buyers, and to take such other steps as may from time to time be thought 
desirable. | 

Membership.—Firms engaged in the manufacture and supply of electrical 
engineering plant shall be qualified to become members of the Association. The 
election of members shall be by vote at any regular quarterly meeting of a three- 
fourths majority of those present. 
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Organisation.— The organisation of the Association shall consist of the whole body 
of members and а secretary and treasurer. . 

Procedure.—Any member may at any time draw the attention of the secretary 
to matters affecting the interest of the body of members. The secretary shall 
thereupon—(a) Call a meeting of the whole body of members, it time and conve- 
nience permit, to discuss the matters to which attention has been drawn, or (5) after 
consultation with а quorum, consisting of not less than four members, circularise 
the whole body of members with a recommendation of the course of action which it 
is thought should be taken. 

AMeetings.—At least one regular meeting will be held in each quarter. In addition, 
special meetings may be convened by the secretary, as provided for in the last 
regulation, to cousider matters of pressing importance. Members shall receive at 
least 48 hours' notice of every meeting, with an agenda of the matters to be discussed 
thereat ; and noresolution shall be passed upon matters not stated upon the Agenda. 
Not less than four members shall form а quorum at any meeting. Every firm being 
a momber shall be entitled to have not exceeding two representatives present at any 
meeting of the Association, but shall not have more than one vote. | 

Resolutions.— Resolutions at апу meeting of the Association shall be considered 
ав advisory in character only, and not binding upon the members unless otherwise 
agreed by consensus of all the members of the Association. 

Subscription.—The subscription of members is fixed at Two Guineas per annum, 
dating from January 1st in each year, until further notice, 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION. 
President —W. R. RAwWLIxGS, A. M. I. E. E., London. 
Vice- Presidents 
H. BLAND (Newcastle -on-Tyne). С. RAWLINGS (London). 
W. Cross (Newcastle -on- Tyne). W. W. STRODE (London). 
W. E. Duncan (London). С. L. Troup (London). 


. W. W. GILLARD (London). E. C. WALLIS (Leeds). 
J. McDERMOTT (Ashton-under-Lyne). W. В. Woopwarp (London). 
А. E. Ports (Dublin). T. WRIGHT (Glasgow). 


Treasurer—H. М АЕВҮАТ, 28, Hatton Garden, London, Е.С. 
Secretary—Tuos. Фотивле, C.A., 46, Queen Victoria Street, London, E. C. 


. The objects of the National Association are (a) To promote and protect the 
trade of electrical engineering in all its branches throughout Great Britain and 
Ireland; (b) to protect and advance the character, status and interests of 
electrical contractors in Great Britain and Ireland; (c) to consider all questions 
affecting the electrical trade, and other trades connected therewith, and 
especially of the members of the Association, and to take such action as may be 
mecessary to promote all or any such interests; (4) to procure the improvement 
of any existing laws, usages and customs which the Association may consider to 
be prejudicial to such trades, and oppose and defeat legislation or other measures, 
or the establishment of any wages or customs, which iu the opinion of the 
Association might prejudicially affect such trades; (e) to circulate among its 
members information on all matters affecting the electrical trade or other trades 
connected therewith; (f) to improve and elevate the technical and general 
knowledge of persons engaged in, or about to engage in, the electrical trade or in 
апу employment, manual or otherwise, in connection therewith; (4) to promote 
excellence in electrical work, and just and honourable practice in the conduct of 
business, and to suppress malpractice; (Л) to act jointly and co-operate with 
any other association, company or persons in furtherance of the objects of the 
Association. To uphold, protect and indemnify the members of the Association 
against any loss arising 1n the management of their trade, without their actual 
privity or default which, in the opinion of the Association, should, in its interests 
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and in the interests of the trade, be made good; and (i) to do all other such 
things as are incidental or conducive to the attainment of the above objects, or 
any of them, with full power for the Committee of Management of the Association 
to contribute to any benevolent, pension or other fund, or institution, or to any 
association or organisation whatever, for the advance, and in the interests of, the 
electrical trade or other trades connected therewith. 

The officers consist of a president, six or more vice-presidents, one or more 
secretaries, and a treasurer, all holding office for one year only. Retiring officers 
are eligible for re-election. There 18 а Central Board, consisting of the officers 
and such other members as shall be elected annually. The business of the 
Association is managed by the Central Board. The Central Board may, in their 
absolute discretion, institute, conduct, compromise, carry out, terminate and 
abandon any suit, action, prosecution, defeace, arbitration, proceeding, or claim 
relating to or arising out of the business of the Association. 

. No person is eligible for membership unless he be а bona-fide electrical 
engineer, or unless he carry on business as an electrical engineer, and employ 
qualified engineers and provide both labour and materials, and unless he be also 
a member of the local association of electrical contraetors (if any) in the place 
where he carries on business. The Central Board has absolute power of deciding 
whether а, person comes within these definitions, and of refusing to accept such 
applicants as they think 66. Any member ceasing to be а, member of his local 
association (if any) shall cease concurrently to be а member of the National 
Association. 

The following Associations and Sections are affiliated to the National Associa- 


tion :— 
LONDON SECTION (141, Fenchurch Street, E.C.). 
President ERNEST L. BERRY. | Hon. Sec.—EDWARD J. HOGAN. 


NORTHERN SECTION (4, St. Nicholas Buildings. Newcastle-on-Tyne). 
President —E. C. WALLIS (Leeds). | Hon. Sec.—W.CrRoss(Newc'tle-on-Tyne). 


SCOTTISH ASSOCIATION (168, St. Vincent Street, Glasgow). 
President—THOMAS WRIGHT. | Hon. Зес.—ЈАМЕ8 M. Davies, Jr., С.А. 


SHEFFIELD ASSOCIATION (139, Norfolk Street, Sheffield). 
Hon. Sec.—A. DAVIDSON. 


IRISH ASSOCIATION (61, Dawson Street, Dublin). 
. Hon. Sec.—A. E. PORTE. 


The following is a digest of the agreement recently entered into between the 
National Electrical Contractors’ Association and the National Electrical Manu- 


facturers’ Association :— 

1. The Contractors and Manufacturers will not allow trade discounts to architects, consulting 
engineers and other persons or firms who cannot fairly be considered entitled to be electrical 
contractors, wholesale factors or a trade house. 

2. Members of the National Electrical Contractors’ Association will confine their dealings to 
members of the Manufacturers’ Association, and the latter Association agrees to give members of 
the Contractors’ Association an exclusive bonus therefor. 

3. The Manufacturers agree not to give trade discount or terms to any but a trade buyer. 
Businesses having their own electrical engineering or electrical trading department under the 
supervison of а qualified electrical engineer are to be considered as a trade house; also all goods 
for shipment deliveréd direct to the docks shall likewise come under the heading of trade buying. 

Exceptions are made in the case of Railway Companies, Government departments and 
others requiring goods by public tender, who will be entitled to trade privileges. 

An arbitration committee, consisting of four members from each Association, has been 
elected to deal with questions arising out of the agreement and with matters of general interest. 
The committee consists of the following :— 

For Contractors’ Association: E. L. Berry (President London Electrical Contractors’ Asso- 
ciation), J. McDermott (Ashton-under-Lyne), A. Rashleigh Phipps (London) and W. В. Rawlings 
(President National Electrical Contractors’ Association). 

For Manufacturers’ Association: Н. Bevis (General Electric Co., London). C. S. Northcote 
(Veritys Limited, London), H. Oppenheimer (International Electric Co., London) and 8. Patersen 
(Johnson and Phillips, London). 

Mr. Tweedy Smith, solicitor, has been appointed umpire to act in the event of any dispute 
arising under the agreement. 
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At a meeting of the London Electrical Contractors' Association on January 
5, 1903, Mr. У. В. Rawlings submitted a “Model Specification” which he 
suggested should be adopted by the Association for use for installations of every 
size suppled from a private plant or public supply mains. This model specification 
was set out in full in The Electrician for . After the discussion 
which followed the reading of the Paper, а committee was formed with а view to 
considering Mr. Rawlings’ proposal and inviting the co-operation of the National 
Electrical Manufacturers' Association and, possibly, the Plant and Cable Makers' 
Associations prior to a deputation to the Institution of Electrical Engineers. The 
committee is composed of Messrs. Broadbent, Hughman, Murrell, Blackwell, Alger, 
Duncan, Bedford, Joseph and Rawlings, with power to add to their number. 


NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION. 


RipLER-PLACR, HoLLAND-sTREERT, BLAOKTRIARS, Lonpor, S Е. 


General Committee. 
H. Bevis (General Electric Co.), 71, Queen Victoria-street, London, Е.С. 
T. J. Grainger (Sunbeam Lamp Со.), Gateshead-on-Tyne. · 
A. P. Lundberg, 477, Liverpool-road, London, N. 
Francis H. Nalder (Nalder Bros. & Thompson), 34, Queen-street, London, E.C. 
C. В. Northcote (Veritys Limited), King-street, London, W.C. | 
Н. Oppenheimer (International Electric Co.), 55, Redcross-street, London, Е.С. 
S. Paterson (Johnson & Phillips), Old Charlton, Kent. 
David Smith (Electrical Power Storage Co.), 4, Great Winchester-st., London, Е.С. 


JOINT COMMITTEE WITH CONTRACTORS' ASSOCIATION. 


Manufacturers’ Association. 
Н. Bevis (General Electric Co.), 71, Queen Victoria-street, London, Е.С. 
C. S. Northcote (Verity's Limited), Ring street, London, W.C. 
Н. Oppenheimer (International Electric Co.), 55, Redcross-street, London, Е.С. 
S. Paterson (Johnson & Phillips), Old Charlton, Kent. 


| Contractors! Association. 
E. L. Berry, Lyric-chambera, Whitcomb-street, London, У. 
J. McDermott (Lancashire Engineering C».), Old-street, Ashton-under-Lyne. 
A. Rashleigh Phipps, 102, Oxford-street, London, W. 
W. В. Rawlings, 82, Gloucester-road, London, S.W. 


Secretary—Waltar | Davenport. 


The main objects of the Association are to promote and protect the interests 
of Electrical Manufacturers and Supply Houses, and to adopt and support any 
alteration or improvement of the law affecting the same, and to carry into effect 
any measures having that object. To provide for and be a central medium of 
useful and confidential information available for every member of the Association, 
and, generally, for tlie furtherance and promotion of their interests. To obtain 
more favourable terms and rates from railway and shipping companies and other 
carriers of goods. | 

The Association is managed by a committee consisting of not more than nine 
members three of whom retire annually at the annual meeting. 

No person or firm can join the Association who is not carrying on business 
in the United Kingdom as an electrical manufacturer or electrical supply house, 

At January 1, 1904, the membership of the Association numbered 51. 

The Association has no affiliated associations. | 
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OFFICERS FOR 1904. 
President. — R. T. Glazebrook, D. Sc., F. R. S. 


Secretaries.— W. Watson, Esq., F. R. S., 7, Upper Cheyne- row, S. W.; W. R. Cooper, 
Keq., M. A., 82, Victoria-street, S. W. 
Foreign Secretary. — Prof. S. P. Thompson, D. Sc. F. R. S. 
Treasurer. — Prof. H. L. Callendar, M. A., F. R. S. 


This Society was founded in 1874 for the purpose of receiving and discussing 
communications relating to physics, for the exhibition of apparatus for physical 
research and experiments illustrative of physical phenomena, and for the publication 
of corhmunications made to the Society and other papers relating to physics. The 
Society numbers over 400 Fellows. The meetings are held on alternate Fridays 
from the last Friday in October to June inclusive, except that two meetings аге 
omitted at Christmas and one at Easter. The secretaries have power to arrange for 
extra meetings beyond the published programme should there be an arrear of Papers 
to be read. The time of meeting is 5 to 6.30 p.m. ог 8 to 9:30 p.m., afternoon 
meetings being on the fourth Fridays of the month, aud evening meetiogs 
on the second Fridays. The place of meeting is at the Royal College of Sclence 
South Kensington. The Society possesses a library. The entrance fee is £1 ls., 
and the annual subscription is £2 2s. Annual subscriptions may be compounded 
for by the payment of #31 10a. in one sum. The subscription for Students is 
10s. 6d. Letters for the officers of the Physical Society can be addressed to 
the Royal College of Science or to the secretaries at their respective addresses. 


— —— — 


—— 


RUGBY ENGINEERING SOCIETY. 
— 

This Society was established at Rugby by the staffs of the British Thomson- 
Houston Co. and of Messrs. Willans and Robinson, in 1903, but all persons 
interested in engineering are eligible for membership. The officers for the session 
1903-4 are as follows :— 

` President, W. J. Larke; First Vice-President, C. H. Wingfield; Second Vice-President, 
Е. Samuelson. Council: С. Morehead, J. T. Newman, E. A. Reynolds, D. P. Thomson, 
W. R. Watson, E. B. Wedmore and G. B. Wilson. Hon. Treasurer, J. T. Irwin; Hon. Recording 
Secretary, E. В. Briggs ; Hon. Corresponding Secretary, C. C. Wharton. 


— 


INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND 


IRELAND. 
OFFICES AND LABORATORIES: 30, BLOOMSBURY SQUARE, LONDON ‚ W.C. 
FOUNDED 1877, INCORPORATED BY ROYAL. CHARTER, 1885. 


President.—Davib HOWARD. 
Vice- Presidents. 


* Walter Ernest Adeney, D.Sc. Percy Faraday Frankland, Ph.D., F.R.S. 
George Beilby. *Francis Robert Japp, LL.D., F.R.S. 
Frederick Daniel Chattaway, M.A., John Millar Thomson, LL.D., F.R.S. 

D.Sc. 


Hon. Treasurer.—Alfred Gordon Salamon, A.R.S.M. 
Registrar and Secretary, —Richard Bertram Pilcher. 
The Institute was incorporated by Royal Charter, in June, 1885— . 


To promote the better education of persons desirous of qualifying them. 
selves to be public and technical analysts and chemical advisers on scientific 


* Retire from Office March 1st, 1904. 
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— 


subjects ; to examine candidates, and to grant certificates of competency ; and 

to elevate the profession of Consulting and Analytical Chemistry by setting up 

a high standard of scientific and practical proficiency, and by requiring on the 

part of its Members the observance of strict rules in regard to professional 

conduct. 

No person is qualified to become an Associate (A. I. C.) until he has attained 
the age of 21 years; has passed through a course of at least three years’ study of 
Theoretical and Analytical Chemistry, Physics, and Elementary Mathematics, and 
allied branches of science, and has passed such examinations in the several subjects 
as are prescribed by the Council. To become eligible for the Fellowship (F.I.C.), 
Associates are required to have been continuously engaged for a further term of 
three years in the study and practical work of Applied Chemistry in a manner 
satisfactory to the Council. 

Intermediate and Final Examinations are held in the Laboratories of the 
Institute in January and July. The Final Examinations in Branch F (Biological 
Chemistry) are held in October. Examinations are also held in Therapeutics, 
Pharmacology, and Microscopy; these Examinations ‘are open to Fellows and 
Associates only, and the certificate granted on passing is accepted by the Local 
Government Boards as sufficient evidence that the holder (being А.Т.С. ог F.I.C.) is 
fully qualified for the office of Public Analyst under the Sale of Food and Drugs Act. 

The Proceedings of the Institute are issued to Members and Registered Students 
in February, April and November, each year. 

The Annual General Meeting will be held on March 1st, 1904, when the 
Officers and Council are elected. 

The Regulations for the admission of Students, Associates and Fellows may be 
obtained from Messrs. Blundell, Taylor and Co., 173, Upper Thames-street, London, 
E.C., price One Shilling, 


—— M MM ад 


ROYAL INSTITUTION OF GREAT BRITAIN, 


ALBEMARLE-STREET, Рассарилх, W. 


The Royal Institution. which is “ ао association of men and women for the 
advancement of natural knowledge," was established in 1800 under Royal 
Charter (enlarged and confirmed by Act of Parliament in 1810). The chief objects 
of the Iustitution are (1) to prosecute scientific and literary research, (2) to illus- 
trate and diffuse the principles of inductive and experimental science, (3) to 
promote social intercourse among lovers of science and (4) to afford to them 
opportunities for collective and individual study. 

The Institution comprises Laboratories for the promotion of Chemical and 
Physical Science, Public Lectures, Weekly Meetings of the Members of the 
Institution, а Model Room containing scientific apparatus of historical interest and 
of present use, a Library of about 60,000 volumes and Reading Rooms, 

Candidates for election to membership, when duly proposed, are temporarily 
admitted by courtesy to all the privileges of the Institution. They are balloted 
for at the next general monthly meeting, and pay an admission fee of £10. 10s. 
on election (which includes first annual contribution), and, in each subsequent 
year, an annual subscription, in January, of £5. 53., or £63 as compound- 
ing for all payments. Members are admitted to all lectures delivered 
in the Institution, to the libraries and to the weekly evening meetings. They 
have the right of voting at the monthly meetings, and may also introduce (by 
card) two friends to each of the weekly evening meetings. Members’ families 
have the privilege of attending the lectures at a reduced charge, and for every 
additional subscription of £21 at one time, or £3. 88. per annum, each member 
is entitled to introduce personally or by written order one visitor to each of the 
public lectures. The wives of members, and sons and daughters under 21 years, 
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are admitted to all courses of lectures (extending from Christmas to midsammer) 
on payment of £1. 18. each, and for each geparat» course upon payment of 10a. 6d. 
each. Members may purchase not less than three single lecture tickets available 
for any afternoon lecture for 10s. 6d. Non-members may attend all courses 
of lectures on payment of £2. 2s., ог for а single course £1. 18. or 102. 6d., according 
to the length of the course. For the Christmas course children under 16 pay 10s. 6d. 
Patron.—His Most Excellent Majesty Ring Edward VII. 
President.—The Duke of Northumberland, K.G., D.C.L., F.R.S. 
Treasurer. — Sir James Crichton- Browne, M.D., LL.D., F.R.S. (Г.Р.) 
Hon. Sec.—Sir Wm. Crookes, F.R.S. (V. P.) 


Managers. 1903-1904. 
Prof. Henry E. Armstrong, Ph. D., LL. D., Donald William C. Hood, C.V.O., M.D., 
F.R.S. F. R. C. P. (J. P.) 
Sir Beojamin Baker, K. C. B., K. C. M G., Right Hon. Lord Lister, O. M., M. D., 
LL. D., F. R. S.. M. Inst. C. E. (J. J.) D. C. L., LL. D., F. R. S. (V. J.) 
‘Shelford Bid well, M. A., Sc. D., LL.B, George Matthey, F. R. S. (V. J.) 
F. R 5. Edward Pollock, F. R. C. S. 
Sir Alexander Binnie, M.I C. E. | Sir Owen Roberts, M.A., D. C. L., F.S.A. 
Hon. Sir Henry Burton Buckley, М.А. ; Sir Thomas Н. Sanderson, G.C.B., 
Right Hon. the Earl of Halebury, МА. K. C. M. G. 


D.C. L., F.R.S. (J. P.). Sir Felix Semon, C. V. O., M. D., F. R. C. P. 
Sir John Isaac Thornycroft, LL. D., F. R. S., M. Inst. C. E. 
Professors. 


Right Hon. Lord Rayleigh, O. M., M. A., D. C. L., LL. D., Sc. D., F. R. S. (Professor 
of Natural Philosophy). 
James Dewar, Esq., M. A, LL. D., D. Sc., F. R S. (Fulierian Professor of Chemistry). 
Louis C. Miall, F. R. S., (Fullerian Professor of Physiology.) 


Assistant Secretary and Keeper of the Ltbrary.—Henry Young. Assistant in the 
Lurary.—k. Cory. 
Assistants in the Laboratories.—HR. N. Lennox, F. C. S.; J. W. Heath, F. C. S., and 
G. Gordon. 


— — —— – 


- 


— 


— — — — 


ЗОСТЕТУ OF ARIS. 


JOHN-STREET, ADELPHI, Lonpon, W. C. 


The Society of Arts was founded in 1751, and incorporated in 1847, for 
Phe Encouragement of the Arts, Manufactures, and Commerce of the Country, 
by bestowing rewards for such productions, inventions or improvements as tend to 
the employment of the poor, to the increase of trade, and to the riches and 
honour of the Kingdom; and for meritorious works in the various departments of 
the Fine Arts; for Discoveries, Inventions, and Improvements in Agriculture, 
Chemistry, Mechanics, Manufactures, aud other usefnl Arts; for the application 
.of such natural and artificial products, whether of Home, Colonial, or Foreign 
growth and manufacture, аз may appear likely to afford fresh objects of industry, 
and to increase the trade of the realm by extending the sphere of British 
commerce; and generally to assist in the advancement, development, and 
practical application of every department or science in connection with the Arts, 
Manufactures, and Commerce of this country." 

The Session commences in November and ends in June. 

At the Wednesday evening meetings during the Session, Papers on subjects 
relating to inventions, improvements, discoveries and other matters connected 
with the Arts, Manufactures and Commerce of the country are read and 

iscussed. | 
d In addition to the Wednesday evening meetings, there are meetings of the 
Indian, Colonial and Applied Art Sections for the discussion of subjects connected 


ELECTRICAL TRADES’ DIRECTORY.—1904. 697 


with India, the Colonies and the Applications of Art to Industry. Six or more 
meetings are held during the Session. | 

Cantor Lectures.—These Lectures originated in 1863, with a bequest by the 
late Dr. Cantor. There are several courses every Session, and each course 
consists generally of from two to six lectures. | 

Special Courses of Lectures are occasionally given. 

Examinations. —Examinations, founded in 1853, are held annually by the 
Society, through the agency of Local Committees, at various centres in the 
country. They are open to all persons. 

Membership.—The Society numbers at present between 3,000 and 4,000 
members. The annual subscription is £2. 2g., payable in advance, and dates 
from the quarter-day preceding election; or a life subscription of £21 may be 
paid. There is no entrance fee. | | | 

The Patron is His Majesty the King, an influential Council undertakes the 
business of the Society, of which Sir Henry Trueman Wood, M.A., is Secretary, 
and Mr. Henry B. Wheatley, F.S.A., is Assistant Secretary, 


— ee — — —y— — 
— mee 


FARADAY SOCIETY. 


82, У1СТОВЛА-ВТВЕЕТ, Гомром, B. W. 


This'Society was founded in 1903 to promote the study of Electrochemistry 
Electrometallurgy and Kindred Subjects. Membership is by ballot, and the 
annual subscription is £2 for members (£1 entrance fee) and £1 for students (no 
entrance fee). Members receive, in addition to the Society's own Procecdings, the 
Transactions of the American Electrochemical Society. 


President.—J. W. Swan, D.Sc., F.R.S. 


Vice-Presidents. 


Prof. A. Crum-Brown, M.D., D.Sc., ' Ludwig Mond, Ph.D., F.R.S. 


Ra | Lord Rayleigh, O.M., D.C.L., F.R.S. 
Lord Kelvin, O.M., G. C. V. O., F.R.S. Alexander Siemens, M. Inst. C. E. 
Sir Oliver Lodge, D. Sc., F. R. S. James Swinburne, M. Inst. C. E. 
Treasurer. — F. Mollwo Perkin, Ph.D. 
Council. 
George Beilby. | Prof. A. K. Huntington. 
Bertram Blount. | `В. А. Lehfeldt, D.Sc. 
A. G. Charleton. F. S. Spiers. 
W. R. Cooper, M.A., B.Sc. W. S. Squire, Ph.D. 


Sherard Cowper-Coles. | O. J. Steinhart, Ph.D. 
Е. G. Donnan, M.A., Ph.D. | 


Secrelary.--F. S. Spiera. 


—— —— —— — — a D 


DAVY - FARADAY RESEARCH LABORATORY OF THE 
ROYAL INSTITUTION. 


Directors.—Right Hon. Lord Rayleigh, O.M., M.A., D. C. L., LL. D., Sc.D., F.R.S. ; 
and Prof. J. Dewar, M.A., LL.D., D.Sc., F.R.S. 
Superintendent.— Alexander Scott, M.A., D. Sc., F.R.S. 

This laboratory was founded by Dr. Ludwig Mond, F.R.S., as a Mémorial of 
Davy and Faraday for the purpose of promoting, by original research, She 
development and extension of Chemical and Physical Science. 

The Laboratory is open free of charge to workers of either sex, and of апу 
nationality, prosecuting individual investigations; and the extensive collection of 
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physico-chemical apparatus presented by the Founder is available for their use, 
together with such materials, chemicals, electricity, &c., as the Directors may 
authorise. 

Assistants and а trained mechanician are attached to the Laboratory to aid 
workers in the prosecution of their researches. 

All persons desiring to be admitted as workers must send evidence of 
scientific training, qualification and previous experience in original research, along 
with a statement of the nature of the investigation they propose to undertake. 

Michaelmas Term.—Monday, October 5, to Saturday, December 12. 

Lent Term. — Monday, January 4, to Saturday, March 26. 

Faster Term.—Monday, April 15, to Saturday, July 23. 


Forms of application can be had from the Assistant Secretary, Royal Institution, 
Albemarle Street, W. | 


= — 


INSTITUTION OF MECHANICAL ENGINEERS, 
STOREY'S САТЕ, Sr. Jaurs's Park, WESTMINSTER, LONDON. 
Officers for 1904 ; 

Presiden'.—J. HARTLEY WicksTEED. 
Treasurer.—Hanny Lee MILLAR. Secretary. — EpGAR WORTHINGTON. 


The objects for which this Institution is established are: — (A) To promote the 
science and practice of Mechanical Engineering and all branches of mechanical 
construction, and to give an impulse to inventions likely to be useful to the 
Members of the Institution and to the community at large. (в) To enable 
Mechanical Engineers to meet and to correspond, and to facilitate the inter- 
change of ideas respecting improvements in the various branches of mechanical! 
Bcience, and the publication and communication of information on such subjects. 

Under Article 7 of the Memorandum of Asscciation every Member undertakes 
to contribute to the assets of the Association in the event of the same being wound 
up during the time that he is a member, or within one year afterwards, for pay- 
ment of the debts and liabilities of the Association contracted before the time at 
which he ceases to be a member, and of the costs, charges, and expenses for 
winding up the same, and for the adjustment of the rights of the contributories 
amongst themselves, such amount as may be required not exceeding five shillings, 
ot in case of his liability becoming unlimited such other amount as may be required 
in pursuance of the last preceding paragraph of the Memorandum. 

Тре number of members is unlimited. Members must be persons not under 25 
years of age, who, having cecupied during a sufficient period a responsible position 
iu connection with the practice or science of engineering, may be considered by the 
Council to be qualified for election. Associate Members must be persons not under 
25, who, being engaged in such work as 18 connected with the practice or science 
of engineering, may be considered by the Council to be qualified for election, 
though not yet to сссиру positions of sufficient responsibility, or otherwise not yet. 
to be eligible, for admission as members. They may afterwards be transferred at 
the discretion of the Council to the class of members.. Graduates must be persons 
holding subordinate situations, and not under 18 years of age, and must furnish 
evidence of training in the principles as well as in the practice of engineering. 
Before attaining the age of 26 years, Graduates must apply for election as Members, 
Associate Members, or Associates, if they desire to remain connected with the 
Institution. Associates must be persons not under 25, who from their scientific 
attainments or position in society may be considered eligible by the Council. They 
may afterwards be transferred at the discretion of the Coyncil to the class of 
Associate Members or of Members. 

Honorary Life Members may be nominated by the Council, and must be persons 
of eminent scientific attainments. 
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ENGINEERING STANDARDS COMMITTEE. 


98, VICTORIA:STREET, LON DON, S.W. 
(Luebolts London, 128 Westminster.) 


E 


То Sir John Wolfe Barry, K.C.B., is due the credit of originally bringing the 
«question of Standardisation before the Institution of Civil Engineers, and in 
January, 1901, after securing the co-operation of the Institutions of Mechanical 
and Electrical Engineers and Naval Architects, and the Iron and Steel Institute, 
the Main Committee of 14 members was constituted. Four Committees were 
then formed to deal with—(1) Bridges and Building Construction, with Sir 
Benjamin Baker, K.C.B., as chairman; (2) Sections used in Shipbuilding, with 
Mr. А. Denny as chairman; (5) Rails, with Sir John Wolfe Barry, K.C.B., as 
chairman; (4) Railway Rolling Stock Underframes, with Sir Douglas Fox as 
chairman. Two other Committees were subsequently added—(5) Electrical Plant, 
with Sir William Preece, K.C.B., as chairman; and (6) Locomotives, of which 
Sir Douglas Fox is chairman. These Committees have appointed sectional or sub- 
committees to deal with certain subjects, and there are at present 34 committees 


or sub-committees in existence. 
The following form the MAIN COMMITTEE :— 


Nominated by Institution of Civil. Enginecrs.—Mr. James Mansergh (Chairman); Sir Benjamin 
Baker, K.C.B., K. C. M. G.: Sir W. K. White, K. C. B., F. R. S.: Sir J. Wolfe Barry, K. C. B.; Sir 
Douglas Fox, Mr. J. A. Me Donald (Midland Railway. Prof. W. C. Unwin. ; 

Nominated by Institution of Mechanical Enyinerrs.—Mr., E. Windsor Richards, Mr. William Dean. 

Nominated by Iron and Sterl Hastitute.—Mr. G. Ainsworth, Mr. Arthur Cooper. 

отапа са hy Institution of Naval Architects. Mr. Archibald Denny. 

Nominated. by Institution of Electrical Engineers. Sir William H. Preece, K. C. B.; Col. 
К. E. Crompton, С.В. 

Honorary Scoritary.—Dr. Tudsbery, Institution of Civil Engineers, Great George-street, S.W. 

Neeretary.— Mr. Leslie S. Robertson, 28, Victoria-strect, S.W. 


The COMMITTEE ON ELECTRICAL PLANT, which has 10 sub-com- 
mittees, 13 composed of the following :— 


Chairnean.—Sir William Preece, K.C.B. 

Representing Wer Ohict. Col. Н. C. L. Holden. R.A.. and Capt. А. H. Dumaresq, К.Е. 

Represeating Adiiitro/ty.—Commander E. W. Richmond, R.N., Mr. C. H. Wordingham and 
Mr. L. J. Steele. 

Representing General Post Oer. Mr. John Gavey, С.В. 

Representing Board of Trad. — Мт. А. P. Trotter. 

Representing National Physical Laboratory.—Dr. R. T. Glazebrook, M.A., E.R.S ; Col. R. E. 
Crompton, С.В.; Major Philip Cardew, Mr. W. А. Chamen. Mr. Philip Dawson, Мг. S. 2. de 
Ferranti, Mr. Robert KaveGray, Mr. Mark Robinson, Mr. К. Percy Sellon, Mr. Alexander Siemens, 
Mr. Charles P. Sparks, Mr. John Е. С. Snell and Mr. James Swinburne. 

Mr. Leslie З. Robertson. M.Inst.C.E. (Secretary). 

Mr. C. le Mais“ re, A. M. I. E. E. (Electrical Assistant Secretary). 

Sub-Committee on Generators, Motors and Trunsfor ers. — Col. В. E. Crompton, C. B. (Chair- 
men); Col. Н. C. L. Holden, R. A., and Capt. А. Н. Dumaresq. R. E., representing War Office; 
Commander H. W. Richmond, R. N., Mr. C. H. Wordingham and Mr. L. J. Steele, representing 
Admiralty ; Mr. Llewellyn Preece, representing Crown Agents for Colonies; Dr. R. T. Glazebrook, 
representing National Physical Laboratory; Mr. B. H. Antill and Mr. W. В. Esson, nominated by 
Electrical Engineering Plant Manufacturers’ Association: Mr. S. Z. de Ferranti, Mr. Robert 
Hammond, Capt. Н. В. Banke, Mr. А. C. Eborall and Mr. C. P. Sparks. 

© Sub-Committee on Electric! Nomenclature. —Prof. Silvanus P. Thompson, Col. В. E. Crompton, 
C.B., Capt. A. H. Dumaresq, R.E., and Mr. A. P. Trotter. 

Sub-Committee on Physical Standards.—Dr. В. T. Glazebrook (Chairman), Col. В. E. Crompton, 
C.R., Col. Н. С. L. Holden, R.A., Commander H. W. Richmond, R.N., Capt. A. Н. Dumaresq, 
R.E., and Capt. Н. В. Sankey. 

Sub-Committee oa Transformers —Mr. Charles P. Sparks (Chairman), Col. В. E. Crompton, C.B., 
Mr. А. С. Eborall, Mr. А. Е. Berry and Mr. W. B. Еззоп. 

Sub-Committee on Cubles.— Mr. Robert Kaye Gray \(‘hairman); Capt. А. Н. Dumaresq, R.E., 
representing War Office ; Mr. C. H. Wordingham and Mr. L. J. Steele, representing Admiralty 
Mr. Llewellyn Preece, representing CrownjAgents for Colonies ; Mr. Martin F. Roberts, representing 
G.P.O. ; Mr. T. О. Callender, Mr. W. E. Gray and Мг. А. Н. Howard, nominated by Cable Makers 
Association; Mr. Н. A. C. Saunders, nominated by Eastern Telegraph Co.; Mr. Alexander Siemens, 
Mr. H. А. Taylor and Mr. A. P. Trotter. 

Sub-Committee on Telegruphs and Telephones. Mr. John Gavey, С.В. (Chairman) ; Mr. Llewellyn 
Preece, representing Crown Agenta for Colonies: Mr. Н. Hartnell, representing G.P.O.; Mr. 
Н. А. Kirk, representing India Office; Mr. F. СШ, representing National Telephone Co.; Mr. Т 
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Ireland, Mr. H. Jackson and Mr. J. Sayers, nominated by Railway Telegraph Superintendents' and 
Electrical Engineers’ Conference, Mr. А. Н. Howard and Mr. F. Jacob. 

Sub-Committee on Electric Tramways.—Mr. А. P. Trotter (Chairman), Mr. Philip Dawson, Мг. 
F. Forbes Higginson (R. W. Blackwell & Co.), Mr. E. R. Hill (British Westinghouse Co.), Mr. J. H. 
Rider (London County Council), Mr. W. Rutherford (Dick, Kerr & Co.), Mr. H. M. Sayers, Mr. 
К. Н. Scotter, Mr. А. M. Sillar, Mr. J. J. Steinitz (Brush Elec. Eng. Со.) and Mr. A. Н. Walton 
(British Thomson- Houston Co.). 

Chairman оў Sub-Committee on Electric Railways. Mr. А. P. Trotter. 

Chairman of Sub-Committee on Electrical Fittings. Mr. C. H. Wordingham. 

Chairman of Sub-Committce on Electric Automobiles.— Мт. W. Worby Beaumont. 

The following 18 a complete list of the other Committees and Sub-committees 
with their Chairmen :-— 

Finance Committce.—Mr. James Mansergh. 

Calculation Committee.—Mr. Н. J. Cornish. 

Committee on Skips’ Scctions.— Mr. A. Denny. 

Sub-committec on Ships’ Tests.— Мг. A. Denny. 

Committe. on Rails.—Sir John Wolfe Barry. 

Sub-committee оп Railway Rails—Mr. J. С. Inglis. 

Sub-committee on Tramway Rails. Mr. W. Howard-Smith. 

Sub-committee on Tyre Ргошсз.— Mr. James Holden. 

Committee on Railway Rolling Stock Underframes.—Sir Douglas Fox. 

Cominittes on Bridges and Building Construction, —Sir Benjamin Baker. 

Comittee on Locomotives.—Sir Douglas Fox. 

Sub-commuttec on Component Parts and Types.—Mr. Е. Wolley-Dod. 

Sub-committee on Tyres, Arles and Springs.—Mr. W. Lorrimer. 

Sub-committee on Steel Plates.—Mr. W. Lorrimer. 

Sub-committee on Copper and its Alloys. Mir, William Dean. 

Committee on Screw Threads and Limit Gauges.—Mr. Н. F. Donaldson. 

Sub-committce on Screw Threads.—Mr. Н. F. Donaldson. 

Sub-committee on Limit Gaugcs.—Mr. H. Е. Donaldson. 

Committee on Pipe Flanges.—Mr. №. Maw. 

Cominittce on Cement.—Mr. William Matthews. 


In March, 1903, the main Committee published their first and preliminary 
instalment of standard lists, nine in number, and covering all steel and rolled 
iron sections. | 

In August, 1903, the specification for “British Standard Tramways Rails and 
Fish-plates " was issued, and dealt with (among other matters) chemical composition, 
templates, lengths, branding, testing, bending, acceptance of rails, aud drilling 
of holes for rails; also chemical composition, bending, size, drilling of holes, 
and standard sections and dimensions for fish-plates :— 


Капа. 

Chemical Composition.—Steel for rails is to conform to the following limits: 
Gürbe v иже Ека V сечь... 40 то 0:55 per cent. 
Manganese ......... SU CEA A IT RS EAS eee . 070 to 1:00 do. 
Silicon not to exceed ........ FF EE 0105 280: 
Phosphorus not to exceed ................... саана неа DOB 00: 


Sulphur not to exceed ................... 8 поља e e 10:08: do: 

The manufacturer is to furnish carbon determinations of each cast, and a complete chemical 
analysis for each rolling, or if a rolling exceeds 100 tons, for each 100 tons or part thereof. The 
engineer may make independent analyses, and in case of difference samples may be analysed by 
an independent metallurgist to be mutually agreed upon. 

Payment by Weight.—Rails are to be paid for according to actual weights before drilling 
or punching, the weights to be ascertained by weighing sample rails not less than 30ft. long 
during the rolling. 

Templates.—Before commencing manufacture two sets of templates for each section of rail 
are to be furnished to the purchaser, properly engraved with names of purchaser, manufacturer, 
Board of Trade number of section, weight and the date of the contract. 

Limits.—Permissible variations from the templates are лип. under or over in total height, 
but sin. only between fishing angles. 

Lengths.—Normal for straight track to be either 35ft., 456. or 60ft., the maximum proportion 
of short lengths to be accepted being 74 per cent. for the 35ft., 10 per cent. for the 45ft. and 
15 рег cent. for the 60ft. lengths, divided into definite maxima proportions of various lengths. 
For curved tracks the normal length is to be 35ft., with а maximum of 10 per cent. of short 
lengths. 

A variation of Но. either way is to be permitted in the lengths, and all short lengths are to 
be painted white for & foot of each end, and also have their lengths painted on each side of web. 

Straightness and Squareness.—Al]l rails to be made properly straight and true in all directions 
when cold, to be sawn or planed true and square and burrs removed before leaving the works, 
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Branding.—A special brand is to be rolled on the web of every rail to show that 
the rail is of British standard section, and made under the conditions of the standard 
specification, the number of the section, weight, manufacturer’s name or mark and the 
year of manufacture in letters Jin. size, and the number of cast or blow stamped on 
the end of each rail. (See illustration.) 

Impact Test.—A 5ft. test-piece oi rail, head uppermost, is to be supported horizontally on 
solid iron bearings 36. 6in. apart in the clear; and а trip or ball, weighing not less than 1 ton, 
dropped on to it, midway between the bearings, from a height of 15ft., for rails under 100lb. 
per yard, and of 181. for rails of 100lb. and over per yard. И the rail fractures, all from that 
cast may be rejected, unless it is shown by a similar test on two further pieces that the first was 
not fairly representative of the quality of the steel. Опе rail in 80 may be selected for this test. 

Tensile Test.—From each 100 tons of rails a rail may be selected and a test-piece cut there. 
from. This piece 1s to be machined to a sectional area of about half a square inch, and a 
length of 2in. between test gauge points. It is to show an ultimate tensile strength equal tc 
not less than 40 tons per square inch, with an elongation of not less than 12 per cent. on a length 
of 2in. In case of failure another rail from the same cast may be tested, and if that also fails 
the whole of the rails from the cast may be rejected. 

Bending.—From each 100 tons of rails a selected rail is to be tested by bending sideways to 
а curve of 30ft. radius, and shall not show signs of cracking; if it does, two more rails are to be 
bent, and if they fail, the whole rolled from that cast may be rejected. 

Acceptance. —On the rejection of any cast, the acceptance of the rails from the other casts 
forming the lot of 100 tons from which the sample was selected will depend upon the passing of 
similar tests of a rail from each cast. 

Holes іп Iails.—If required, each rail is to have holes made in it, without extra charge, 
for tish-plate bolts, electric bonds, tie-bars, joint-plates and intermediate plates. "Those for the 
tie-bars may be punched, but all others must be drilled. The size, number and position of these 
standard holes are specified, and the limits of permissible error in position and diameter set out. 

Notice of Rolling and Facilities for Inspection.—Seven clear days’ notice of the rolling of 
the first lot and three days for subsequent rollings is to be given; the inspector is to have access 
at all working hours to those parts of the 11111 where work under his inspection is being performed. 
The manufacturer is to provide all necessary apparatus in complete working order, and to provido 
all labour and rcasonable assistance for making the specified test. All rails accepted are to be 
stamped in the presence of the inspector. 

Е1зн-РьАтЕ$. 

The chemical composition of the steel, tensile tests and general conditions as to manufacture 
of rails, and branding, apply al-o to fish-plates. Accuarcy of fit between rails and fish-plates is 
regarded as of special importance, and sample joints are to be made whenever the engineer or 
inspector desires to test this. 

Bending.—When cold, and before being punched, the fish-plates shall be capable of being 
bent to & right-angle round a bar 4in. in diameter without showing fracture on the outside. 

Size and Weight.—Length 24in. after sawing square. The weights for the five standard 
sections of rail vary from 224]b. to 2615. for inner and 273lb. to 303lb. for outer fish-plates. 

Holes. — These are specified to correspond with those in the rails. In the outer or larger 
plates the holes are to be 1111. square, and in the inner 1lin. diameter. All burrs are to be 
removed, and if tish-plates have been punched cold they are to be afterwards annealed. If 
necessary, they are to be straightened after punching between dies, and any bulge completely 
removed. They are to be dipped into hot boiled linseed oil or other approved liquid, and, if 
required, wired up in bundles. Апу rejected fish-plates are to be destroyed, and payment is to be 
according to actual weights. 

Standard. Sections and Dimensions.—Five standard sections have been settled upon for straight 
tracks, and as many corresponding to these for curved tracks, Full sized and fully dimensioned 
drawings are given of each of these 10 sections and their appropriate fish-plates. ‘These sections 
are to be known as B. S." (British Standard) sections. Their numbers and leading dimensions 
are as follows :— 


Height. Width of flange. Normal weight. 
Хо. 1 B. S.“ section 63in. fida 63in. .... =: HOLD. per lin. yd. 
„ 1€ ditto ва 6310. or 64in. .... 96 ditto 
"s ditto 8 62in. 3 7in. аи „о ditto 
„ 2€ ditto xod бфіп. SS 7in. sess 101 ditto 
» 9 ditto — 6łin. $ed Tin. .... 100 ditto 
» 3C ditto — 64in. — Тіп. .... 106 ditto 
» 4 ditto m— Тїп, e in. .... 105 ditto 
„ 40 ditto wes тіп. M Тїп. .... 111 ditto 
„ 5 ditto ess Тїп. Pus тір. 110 ditto 
» 9€ ditto — — ...... Tin. ‘ Tin. .... 116 ditto 


The affix C to the section number denotes that it is for use on curves, the difference 
between the straight track and curve rails being that the groove is fin. wider, and the guard 
о1 lip thicker and higher in the curve rail. АП the sections have heads which are of identical 
profile as regard the grooves and the angle of the table. This profile gives a groove 1jin. wide 
by 1{їп, deep (measured from the highest point of the table) and а table with a slope of 1 in 21. 
The guard or lip is zin. below the highest point of the table. On the curve rails the groove 
is Еп. wide, and the lip is brought up level with the table. 
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А standard tyre profile has been desizned to suit these rails. The only difference needed 
between tyres for running on the various sections is in the width of the tread to suit the varying 
widths of rail table varying from l,gin. in No. 1 to дна. in No. 5. 

In October, 1903, the Sub-committee on Generators, Motors and Transformers, 
issued the following as the result of their deliberations upon standard electrical 
pressures for direct current and standard frequencies :— 

(1) That the standard direct-current pressures, measured at the consumers' terminals, be: 
110, 220, 440, 500 volts. 

(2) That the standard direct-current pressures, measured at the terminals of the motors,be: 
· For tramways 500 volts. For railways 600 volts. 

(3) That 25 periods per second be the standard frequency for : 

(а) Systems involving conversion to direct current by means of rotary converters. (р) Large 
power schemes over long distances. (c) Three-phase railway work, where motor gearing and 
the inductive drop on the track rail have to be considered. 

(4) That 50 periods per second be the standard frequency for: (а) Mixed power and lighting 
on town supply mains. (0) Ordinary factory power plant. (c) All medium size power plant 
where rotary converters are not employed. 


BRITISH ELECTRICAL FRIENDLY SOCIETY. 


Trustees.— The Hon. Sir C. W. Fremantle, K.C.B., Lieut.-Col. Sir Thomas 
Pilkington, Bart., the Rev. John Frome-Wilkinson. 
Central. Committee: 
Companies’ Nepresentatires.— W. G. A Bond (Chairman), M. Rathborne, В. W. Cramp. 
Men's Representatives. —C. Shorthouse, R. Rogers, G. McClelland. 


Consulting Actuary.—F. G. P. Neison, F. I. A., F. S. S. 
General Treasurer.—C. Walmslev. . General Secretary.-—E. D. Turner. 


Offices.— Donington House, Norfolk Street, Strand, London, W.C. 

This is the title of a Society which was established on the Ist October, 1901, 
in connection with the British Electric Traction Company and its group of 
affiliated Companies. Although mainly intended for the employees of this large 
organisation, it is р laid down in the Rules that “ any Company or Public 
Body owning or working a Tramway or Light Railway Undertaking in the United 
Kingdom " may belong to the Society. The distinguishing feature of the Society 
is the fact that the Companies which join bind themselves to regularly contribute 
one-half as much as their men. Membership is entirely voluntary, and а liberal 
share of the management is given to the men. The general interests of the 


——M — P аана 
== — — —— as —— ——— — 


MEN's SURSCRIPTIONS AND BENEFITS. 


Clase A. | Class B. Class C. 


——Ó—M——ÓÓ—ÓMMÀM — 
| | 


Men earning at the Men earning at the | Men earning at the 


rate of 243. and up- rate of 188. and up- rate of leas than 188. 
wards per working wards per working per working week. 
Age wert Birthday $ || _ week. week. 
Me ај = Sick Pay. Sick Pay. Sick Pay. 
| [= || £1 а week for 13 weeks. 15s. a weck for 13 | 12s. a week for 13 
105. ditto. weeks. 7s. 64. ditto. weeks. бв. ditto. 
Ре. | Death. Death. 
Member, £10. Member, £8. Member, £5. 
Y Wire, £5. Wife. £4. Wife, £2 108. 
M i 
{с | Per week | Per week. Per week. 
30 or under = ALL 33d. 34. 
51-40 Е 6.1. | aid. 5\4. 
41-50 = 74d. | 64. — 
95 | 
(In addition each member pays 14. рег week for medical attendance.) 
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Society are looked after by а Central Committee, which is elective, and contains 
three representatives of the men and three of the Contributing Companies. In 
addition to the Central Committee there is a local elective Committee of Manage- 
ment wherever а Branch is formed. АП Benefits cease at the age of 65, and no 
one may join if he is less than 18 or more than 50 years of age. 

NÉ Below we reproduce from the Rules the Table certi&ed to by Mr. F. G. P. 
eison. 
We are able to state that the Secretary will be glad to supply any further 
information that may be required. The membership of the Society is already 
(January, 1901) over 2,000, and is rapidly increasing. 


THE BRITISH ELECTRICAL SUPERANNUATION FUND. 


— —— 
Investment Trustees.—Lord Vaux of Harrowden, George Herring. 


Managing Trustees for 1905-1904: 


Companies’. Contributors’. 
Sir Ernest Spencer, M.P. E. Garcke. 
W. J. Greer. B. Kingsford. 
G. Е. M. Cornwallis- West. W. G. Bond. 
J. S. Raworth. | А. L. Barber. 
J. Cecil Bull. C. H. Dade. 
С. G. Tegetmeier. J. P. Buck. 


Actuary.—T. G. Ackland. , 
Accountants.— Messrs. Ward and Wilding. 
Hon. Solicitor.—Sydney Morse. 
Secretary.—H. S. Parnell. 
Ojfices.—Donington House, Norfolk-street, Strand, W.C. 


This Fund, which was founded by the British Electric Traction Company in 
July, 1900, is intended to provide Superannuation Allowances to members of the 
salaried staffs of contributing companies. Any company approved by the 
Managing Trustees can join. 

Manayement of Fund.—The affairs of the Fund are managed by twelve 
Managing Trustees, six being elected by contributing companies and six by the 
members. One-half of the Managing Trustees retire every year and are ineligible 
for re-election for the ensuing term of office. 

Investments.—The investment clause gives the Managing Trustees wide powers 
as to the character of the investments they may make, but limits the amount 
which may be invested in any one undertaking to one-tenth of the total invested 
fund and the amount which may be invested in any one Form of security " to 
one-half the total invested fund. There are five Forms of security." These 
are, broadly speaking, as follows:—(1) Government Stock (English, Indian and 
Colonial). (2) Mortgages (including freehold ground rents). (3) Railway Stock 
(English, Indian and Colonial). (4) Corporation Stock (United Kingdom). (5) 
Electrical Stock (debentures only, United Kingdom only, including also sundry 
other securities). The moneys of the Fund are invested in the names of Invest- 
ment Trustees. There will be a quinquennial valuation, the first taking place 
in 1905. 

Contributions by Members.—The standard rate of contribution by members is 
21 per cent. of salary. In addition to this standard rate, a surcharge is made in 
the case of all members whose “age of entry” into the Fund is 25 or over, the 
rate of this surcharge increasing with the “асе of entry,” from 1 per cent. to 
9% per cent. at 45. There is a special rate for the older men, and those who have 
been several years in the service of a company may dat2 back (with the permission 
of their company). 

Contributions by Companies.—The standard rate of contribution by a company 
is equal to 3 per cent. of the salary of each member of its staff who joins the 
Fund. 
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Benefits. A member is entitled to retire upon a pension as soon as he has 
completed ten vears of membership and has attained the age of 60. Pensions 
are computed upon the average salary received during the seven years preceding 
retirement, and they amount to as many fiftieths of this average salary as the 
member Баз completed years of membership, the maximum pension being two- 
thirds of full pay. 

Points for Members.—(1) Membership is at first optional, then compulsory.—For 
six months after a company joins the Fund, membership of the Fund is optional 
upon the salaried staff, thereafter membership becomes compulsory upon all who 
join or are transferred to the salaried staff of the company, who are not less than 
18 or more than 45 vears of age (next birthday) and’ provided also they are not 
specially recommended for exemption. 

(2) Members’ contributions returnable.— Under no circumstances (except those 
of fraud), does a contributing member (or his heirs) receive back less than the 
amount of his contributions to the Fund (but without interest in anv shape ог 
form). In the event, however, of a company ceasing to exist or defaulting, a 
member is given several options, one of which is that he may receive back all his 
contributions with the addition of 4 per cent. simple interest per annum. 

(3) Members leaving a Company can remain in the Fund—A contributing 
member passing straight from the service of one contributing company to that of 
another does not leave the Fund, and, in the event of his leaving the service 
altogether, he may still continue to belong to the Fund if his new emplover agrees 
to subscribe on his behalf. 

(4) Pension before Sirty—Should a member become totally incapacitated 
before attaining the age of 60, ће is entitled to a pension, if he has been a соп- 
tributor to the Fund for at least ten years. 

Points for Campanies.—(1) A company joining the Fund knows the limit of 
its liabilities in the matter of pensions, and the cost of providing the same is 
relatively small. (2) By uniting for the purpose of a pension scheme, companies 
with small salaried staffs are enabled to make a good provision for them ata 
moderate cost. (3) A company’s contributions remain in the Fund, and are in no 
case returnable. 

Copies of the Rules of this Fund can be obtained on application to the 
Secretary. 


— — 


ELECTRO-HARMONIC SOCIETY. 
EIGHTEENTH SEASON, 1903-1904. 


Committee : 
Prof. W. E. Ayrton, F.R.S. J. О. Girdlestone _M. Е. Roberts 
H. Alabaster R. Kaye Gray ‚ В. Percy Sellon 
T. O. Callender Hugh E. Harrison, B.Sc. Alexander Siemens 
J. Irving Courtenay Lord Kelvin, D. C. L., F. R. S. Jaumes Swinburne 
Lt.-Col. R. E. Crompton, C. B. J. E. Kingsbury A. A. Campbell Swinton 
Philip Dawson Sir Henry Mance, C. I. E. C. E. Spagnoletti 
S. Z. de Ferranti W. G. McMillan ‚ Augustus Stroh 
Emile Garcke ‚ W. М. Mordey F. R. 8. R. J. Wallis-Jones 
T. E. Gatehouse Sir W. H. Preece, K. С.В. F. H. Webb 
J. Gavey J ohn H. Rider NMj.- Gen. C. E. Webber, C. B. 
Ехесийте Committee 
Н. Alabaster | James Swinburne. 
Н. E. Harrison, B. So. | R. J. Wallis-Jones 
К. Kaye Gray | T. E. Gatehouse, Musical Director 
J. E. Kingsbury Alfred E. Izard, Musical Director 
John H. Rider. (Professor, Royal Academy of Music.) 


Hon, Treasurer—Augustus Stroh. Hon. Secretary W. Е. Lane, 
14, Durley Road, Stamford Hill, N. 


The concerts of the Eleetro- Harmonie Society are held in the Holborn Restaurant 
(King's Hall). 
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THE CHARTERED INSTITUTE OF PATENT AGENTS. 
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H 


(FOUNDED, 1882; INCORPORATED BY ROYAL CHARTER, 1891), 


STAPLE 


INN BUILDINGS, 


LONDON, W.C. 


H. HOWGRAVE GRAHAM, Secrctary ата Registrar. 


NAMES AND ADDRESSES OF FELLOWS. 


(С.Р.А.) 


Abel, С. D., Birkbeck Bank-chambers, | De Pass, E., 78, Fleet-street, Е.С. 


Southampton-buildings, W.C. 
Adam, M. A., 18, Southampton-bldgs. 
Alexander, A E., 19, Southampton-bldgs. 
Allison, C. A., 52, Chancery-lane, W.C. 
Barker, G., 77, Colmore-row, Birmingham. 
Barlow, Н. B., 17, St. Ann-square, Man- 
chester. 
Barnes, J. E. L., 34, Castle-st., Liverpool. 
Beck, W. H., 115, Cannon-street, Е.С. 
Birkbeck, H., Birkbeck Bank-chambers, 
Southampton-buildings. 
Blake, H. P., 70, High-st, Southampton. 
Bloxam, А. G., Birkbeck Bank-chambers, 
Southampton-buildings, W.C. 
Booth, Y. W., Cliff Dene, Hest Bank, 
Lancaster. 


Bosshardt, F., 4, Corporation-street, 
Manchester. 

Bottomley, W., 154, St. Vincent-street, 
Glasgow. 


Boult, A. J., 111 and 112, Hatton- 
garden, Holborn-circus, E.C. 
Bousfield,J.E., 4, South-st., Finsbury, E. C. 
Bowker, W. J., 35, Temple-row, 
Birmingham. 
Brewer, E. G., 33, Chancery-lane, W. C. 
Brewer, G., 33, Chancery-lane, W. C. 
Brookes, A. G., 55, Chancery-lane, W. C. 
Brougham, F. J., 46, Lincoln's Inn- fields. 
Carpmael, A., 24, Southampton-bds., W. C. 
Carpmael, E., 24, Southampton-bds., W. C. 
Carpmael, W., 24, Southampton- bds., W. C. 
рше P., 24, Southampton-bldgs., 


Chadwick, Е., 80, St. George's-rd., Bolton. 

Cheesbrough, F. J. P., Canute-road, 
Southampton. 

Cheetham, H., 18, St. 
Manchester. 

Clark, W., 53, Chancery-lane, W. C. 

Clarkson, G. J., 6, Finkle-street, Stock- 
ton-on-Tees. 

Clerk, D., 18, Southampton-bldgs., W.C. 

Coubrough, J. A., 10, St. George’s-cres- 
cent, Liverpool. 

Craven, R. E. P.,52, Wellington st., Leeds. 

Cross, W., 46, Lincoln's Inn-fields, W.C. 

Davies, G., 4, St. Ann's-sq., Manchester. 

Day, C. A., 321, High Holborn, W.C. 


Ann’s-street, 


a A —— T— TE НЕ ——0 


Douglas, С. C., 41, Reform-st., Dundee, 

Downing, А. C., 8, Quality-ct., Chancery- 
lane, W.C. 

Downing, G. C., 8, Quality-ct., Chancery- 
lane, W.C. 

Drury, R. F., 24, George-st., Sheffield. 

Dymond, G. C., 6, Lord street, Liverpool. 

Edwards, À. E., 65 & 66, Chancery-lane. 

Edwards, E., 65 & 66, Chancery-In., W.C. 

Ellis, С. B., 70 & 72, Chancery-lane, WC 

Ellis, R. E., 70 & 72, Chancery-ln., W.C. 

Entwisle, J., 5, John Dalton-street, 
Manchester. 

Evans, У. E., 27, Chancery-lane, W.C. 

Fairweather, W., 62, St. Vincent-street, 
Glasgow. 

Feeny, V. F., 60, Queen Victoria-st., E.C. 

Feeny, У. 1., 60, Queen Victoria-st., Е.С. 

Fell, J. C., 1, Queen Victoria.street, E.C. 

Fitzpatrick, H. D., 100, Wellington-st., 
Glasgow. 

Flack, A. M., 70, Chancery-lane, W.C. 

Fuery, G. T., 11, Burlington-chambers, 
New-street, Birmingham. 

Gardner, R. C., 178, 174 and 175, Fleet- 
street, E.C. 

Gillett, S. W.,17,St. Ann-sq., Manchester. 

Gray, J., 83, Cannon-street, Е.С. 

Greenwood, А. Н. 1, Goldsmith's- 
chambers, High-st., Sheffield. 

Groves, R. G., Prince's-Chambers, 
Wolverhampton. 

(xunn, W., 55, Market-st., Manchester. 

Gunyon, S. E., 115, Cannon-street, Е.С 

Haddan, R., 18, Buckingham-st, Strand. 

Hardingham,G.G.M.,ClunHouse,Surrey- 
street, Strand. 

Harrison, G., 11 and 12, Southampton- 
buildings, W.C. 

Hart, W. Fairburn, 50, Wellington-street, 
Leeds. 

Hastie, A H 65, Lincoln's Inn-fields, W.C. 

Hayes, John, 11, Church-st., Carnarvon. 

Hearson, T. A., 22, Southampton- 
buildings, W.C. 

Heys, У. E, 51, Deansgate-arcade, 
Manchester. 

Heys, W. G., 51, 


Deansgate-arcade, 
Manchester. 
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, Howorth, F. W., 46, Lincoln's Inn-fields, 
W.C. 
Ibberson, R., 5, John Dalton-street, 
Manchester. 
Imray, O., Birkbeck Bank-chbrs,, W.C. 
Jackson, У. J. M., 45, Southampton- 
buildings, W.C. 


James, R. W.. 1, Queen Victoria-st., E. C. 


Jefferson, J. C., 30, Park-row, Leeds. 
Jensen, C. A., 77, Chancery-lane, W.C. 
Jensen, P., 77, Chancery-lane, W.C. 
Johnson, G. W., 47, Lincoln’s Inn-fields. 
Johnson, J. Y., 47, Lincoln’s Inu-fields. 
Johnson, J. У. У., 37, West Nile-street, 
Glasgow. 
Jones, A. P., c/o P. 
Chancery-lane, W.C. 
Justice, P. М., 56, Сћапсегу Јапе, W.C. 
Ketley, C. B. 128, Colmore-row, 
Birmingham. 


M. Justice, 56, 


Kilburn, B. E. D., 111 and 112, Hatton- 


garden, Holborn-circus, E.C. 
Lake, H. H., 45, Southampton-buildings. 
Lake, W. R., 45, Southampton-buildings. 
Law, J. A., 46, Lincoln’s Inn-fields, W.C. 
Lean, C., 99, Jerningham-rd., New Cross. 
Leechman, G. D., 18, Hertford-street, 
Coventry. 
Le Tall, Е. W., 87, Underhill.road, S.E. 
Lewis, E. N., Berridge-st.-chams., Leics. 
Liddle, Ј., 154, St, Vincent-st., Glasgow. 


Lorrain, J. G., Norfolk House, Norfolk- 


86., Strand, W.C. 

Mackenzie, J. W., 40, Chancery-In., W.C. 

Marks, E. C. R., 13, Temple- str eet, 
Birmingham. 

Marks,G. C.,18, Southampton-bldgs, W.C. 

Mathys, А. W., 18, Southampton-bldgs., 
W.C. 

McKenna, T., 31 & 34, Basinghall-st., E.C. 

Neilson, R. M., 30, Cross-st., Manchester. 

Newton, H. E., 6, Bream's-bldgs., W.C. 

Newton, P. А., 6, Bream's-bldgs., W.C. 

Nowell, D. 0, 2, Market-st., Bradford. 

O'Brien, J. О, 6, Bank-st., Manchester. 

O'Donnell, J. P., 70-71, Palace-chmbrs., 
Westminster, S. W. 

Расе, S. E, 28, New Bridge street, 
Blackfriars, E.C. 

Phillips, R. E., 70, Chancery-lane, W.C. 

Powell, A J., 35, Temple-row, Birmingham 

Powell, C. T., 48, Corporation-street, 
Birmingham. 

Prescott, T., 4, St. Ann’s-sq., Manchester. 

Pryor, Н. A., 70, Chancery-lane, W.C. 
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' Ransford, R. B., 


Wetter, 


— — — — U— — —— 


FELLOWS. (C. r. A.) - continueil. 
Radford, R. H., 15, St. James's- row, 
Sheffield. 


24, Southampton- 


duildings, W. C. [W. C. 


‚ Rapson, F. J., 45, Southampton-bldgs., 


Redfern, G. F., 4, South-st., Finsbury, E. C. 

Richardson, A., 494, Lincoln's Inn- 
fields, W. C. 

Richmond, F., 254, Colne- road, Burnley. 

Rogers, F. M., 21, Finsbury-pvmt., E. C. 

Royston, E. R., 15, Water“ st., Liverpool. 


Sefton- Jones. H., 322, High Holborn, W. C. 


Sharp, A., 47, Victoria-street, S W. 
Shaw, G.. 35, Temple-row, Birmingham. 
Sheldon, H. C., 63, Long- row, Nottingham 
Sime, J., 96, Buchanan- street, Glasgow. 
Skerrett, H., 24, Temple-row, Birmingham. 
Skerrett, R.,35, Temple-row, Birmingham. 
Sloan, В. A., 34, Castle-st., Liverpool. 
Spooner, А. F., 323, High Holborn, W. C. 
Stanley, A. H., 40, Chancery-lane, W. C. 
Stokes, J. G., 149, Strand, W. C. 
Sykes, W. E. 69, Gondar-gardens, N.W. 
Tennant, W. J., 111& 112, Hatton-grdn., 
E.C 


Thompson, W. Р., 6, Lord.st., Liverpool. 

Thomson, R.C.,96, Buchanan-st., Glasgow. 

Topham, J. H., 4, Albert-sq., Manchester. 

Urquhart, H. J., 57, Barton Arcade, 
Manchester. 

Vaughan, G. E., 57, Chancery-lane, W.C. 

Wade, H., 111 and 112, Hatton-garden, 
Holborn- -circus, Е.С. 

Walsh, J. E., Royal Exchange-chambers, 
Boar-lane, Leeds. 

Watkins, S., Prince’s-chambers, Wolver- 
hampton. 

Watts, N., Lloyd's Bank-bldgs., Bristol. 

Waugh, А. C. T. F., Sunbridge-chmbrs., 
Bradford. | 

Waugh, J., Sunbridge-chbrs, Bradford. 

J., 37 and 39, Essex-street, 
Strand, W.C. 

Wheatley, W. H., 40, Chancery-In., W.C. 

White, C. M., Birkbeck Bank-chbrs., W.C. 

Whitelow, E. T., 70, Deansgate, 
Manchester. 

Whiteman, У. T., 7, Staple Тап, WC 

Wigzell, E. E., Billiter House, Billiter 
street, E. C. 

Willcox, B., 47, Lincoln's Ion fields, W. C. 

Wise. W. Lloyd, 46, Lincoln's Inn: fields, 

Withers, J. S., 24, Holborn, E. C. [W. C. 

Woodroffe, C. 8. 188, Fleet-street, E. C. 

Woosnam, A., 46, ‘Lincoln’ sInn-fids., W.C. 
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UNIVERSITIES, COLLEGES, SCHOOLS, TECHNICAL 
INSTITUTIONS, &c. | 


At which the Theoretical and Practical Applications of Electricity are a 
| feature of the Curriculum. 
————)— . — — - 
UNIVERSITY OF OXFORD. 


Natural Philosophy (Sedleian Prafessor).— A. Е. H. Love, M.A., D. Sc. (Queen's). 

Experimental Philosophy (Professor).—R. Bellamy Clifton, M.A., F.R.S. (Merton). 

Physics (JE ykeham Professor).—J.S. Townsend, M.A. (New). 

Physics (Lee's Reader).—R. Е. Baynes, M.A. (Christ Church). 

Pure Mathematics ( Waynflete Professor ).—E. B. Elliott, M.A. (Queen's). 

Geometry (Suvilian). —W. Esson, M.A. (New). 

Practical Mechanics awl Experimental Physics (Lecturer).—Rev. Е. Jervis Smith, М.А. 
(Trinity). 

Chemistry (Waynflete Professor).—W. Odling, M.A., F.R.S. (Worcester). 

Chemistry (Demonstrator).—W . W. Fisher, M.A. (Corpus). 

Chemistry (Lee's Reader), —Н. B. Baker, M.A., F.R.S. (Baliol). 

Mineralogy.—H. A. Miers, M.A., D.Sc. (Magdalen). 

Registrar.—Rev. Т. H. Grose, M.A. (Queen's). 


UNIVERSITY OF CAMBRIDGE. 

Vice-Chancellor.—Rev. F. H. Chase, D.D. (Queen's). 

Registrary.—J. W. Clark, M.A. (Trinity). 

Director of Cavendish Laboratory.—Prof. J. J. Thomson, M.A., F.R.S. (Trinity). 

Director of Engineering Laboratory.—Bertram Hopkinson, M.A. (Trinity). 

Director of Chemical Labvratory.—Prof. G. D. Liveing, M.A., F.R.S. (St. John’s). 

Professors,— Mathematics: J. J. Larmor, M.A., F.R.S. (St. John’s), G. H. Darwin, 
M.A., F.R.S. (Trinity), Sir R. S. Ball, M.A., F.R.S. (King's), А. R. 
Forsyth Ge D., F.R.S. (Trinity). 

Experimental Physics: J. J. Thomson, M.A., F.R.S. (Trinity). 

Chemistry: James Dewar, М.А, F.R.S. (Peterhouse), G. D. Liveing, M.A., 
F.R.S. (St. John's). | | 

Engineering : Bertram Hopkinson, М.А. (Trinity). 

University Lecturers.— Mathematics: E. W. Hobson, Sc.D., F.R.S. (Christ's), Н. Е. 
Baker, M.A., F.R.S. (St. John's), Н. M. Macdonald, М.А. (Clare), С. B. 
Mathews, M.A. (St. John's), H. W. Richmond, M.A. (King's). 

Physics: G. Е. С. Searle, М.А. (Peterhouse), S. В. Wilson, М.А. (Sidney Sussex), 
Organic: Chemistry: S. Ruhemann, М.А. (Caius). 


UNIVERSITY OF LONDON. 
| SOUTH KENSINGTON, LoN DO, S.W. 

Chancellor.— Rt. Hon. the Earl of Rosebery, K.G., K.T., LL.D., D. C. L., F.R.S. 

V ize-Chancellor —P. Н. Pye-Smith, M.D., F.R.S. 

Principal.—Sir Arthur W. Rücker, M.A., D.Sc., LL.D., F.R.S. 

Dean of Science Faculty.—Pcof. W. A. Tilden, D.Sc., F.R.S. 

Dean of Engineerina Faculty. —Prof. D. S. Capper, М.А. 

Registrars. —P. J. Hartog, B.Sc. (Academic Council); A. Milnes, М.А. 
(External Council); R. D. Roberts, M. A., / D. Se. (Board to Promote 
Extension of University Teaching). 

Secretary to Senate.—Percy M. Wallace, M.A. 

Superintendent of Examinations.—W. H. Sampson, B.A., B. Mus. 

Secretary to Finance Committee, — W. K. Hill, B. A. 

[The schools of the University in the faculties of Science and Engineering 
are University College and King's College, Royal Holloway College, Royal 
College of Science and Central Technical College.] 
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UNIVERSITY OF DUBLIN. 
Chancellor. —Rt. Hon. the Earl of Rosse, K.P., F.R.S. 
V ice-Chancellor.—Rt. Hon. D. H. Madden, LL.D. 
Mathematics (Erasmus Smith).—Prof. W. S. Burnside, M.A., Sc.D. 
Natural Philosophy.—Prof. Е. Purser, M.A. 
Natural and Experimental Philosophy (Erasmus Smith).—Prof. W. E. Thrift, M.A. 
Engineering.—Thos. Alexander, M.E. 
Chemistry.—Prof. Sydney Young, F.R.S. 
Registrar and Secretary to Senate.—Francis A. Tarleton, LL.D. 
SCHOOL OF ENGINEERING. 
Mathematics. A. W. Panton, M.A., Sc.D. 
Mechanics.—M. W. Fry, M.A. 
Experimental Physics.—Prof. W. Е. Thrift, M.A.; University Lecturer, J. 
Jackson, M.A. 
Chemistry.—Prof. Sydney Young, F.R.S. 
Engineering.—Prof. Thomas Alexander, M.E.; Assistant, W. E. Lilly. 


UNIVERSITY OF GLASGOW. 


Principal.—Very Rev. В. Н. Story, D.D., LL.D. 

Natural Philosophu.—Prof. Andrew Gray, LL.D., F.R.S.; Assistants, G. W. Walker, 
M.A., James Muir, D.Sc., and James С. Gray, B.Sc.; Lecturer, James 
Blyth, M.A., LL.D. 

Arnott and Thomson Demonstrator.—Jas. Muir, D.Sc. 

Mathematics.—Prof. William Jack, LL.D.; Assistants, David K. Picken, B.A., and 
R. J. T. Bell, M.A., B.Sc. 

Chemistry.—Prof. John Ferguson, M.A., LL.D.; Assistants, William C. Anderson, 
M.A., D.Sc., Matthew Parker, B.Sc., and James Roberts ; Lecturer, Herbert 
W. Bolan, D.Sc., Ph.D. 

Civil Engineering and Mechanics.—Prof. Archibald Barr, D.Sc., M.I.C.E.; Assistants, 
Henry Bamford, M.Sc.; James B. Henderson, D.Sc.; Wm. Alexander 
(“ Young ” Assistant), and John 5. Nicholson, B.Sc. 

Lecturer in Electrical Engineering.—James B. Henderson, D.Sc. 

Lecturer in Engineering, Drawing and. Design.—Henry Bamford, M.Sc. 

Clerk of Senate.—Prof. William Stewart, D.D. 

Secretary of University Court.—2A. E. Clapperton, B.L. 


UNIVERSITY OF EDINBURGH. 


Chancellor.—Rt. Hon. Arthur James Balfour, M.P., D.C. L., LL.D. 
Vice-Chancellor and Principal.—Sir Wm. Turner, K.C.B., D.C.L., LL.D. 
Mathematics.—Prof. George Chrystal, LL.D. 

Natural Philosophy.—Prof. J. G. Macgregor, D. Sc. 

Engineering.—Prof. T. Hudson Beare. 

Chemistry.—Prof. Alexander Crum Brown, M.D., D.Sc. 

Secretary of Senatus.—Sir L. J. Grant, Bart., B.A. 


UNIVERSITY OF ABERDEEN. 


Principal and Vice-Chancellor.—Very Rev. J. Marshall Lang, D.D. 
Muthematics.—Rev. Prof. G. Pirie, M.A., LL.D. 

Natural Philosophy.—Prof. Charles Niven, M.A., F.R.S. 
Chemistry.—Prof. Fras. В. Japp, LL.D., F.R.S. 

Registrar and Secretary. R. Walker, M.A. 


UNIVERSITY OF ST. ANDREWS. 
UNITED COLLEGE OF ST. SALVATOR AND ST. LEONARD. 
Vice-Chancellor and Principal. James Donaldson, LL.D. 
Muthenatics.—Prof. P. R. Scott Lang, M.A., B. Sc. 
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Natural Philosophy.—Prof. Arthur Stanley Butler, M.A. 
Chemistry.—Prof. Thomas Purdie, Ph.D., F.R.S. 
Secretary and Registrar.—John E. Williams. 


VICTORIA UNIVERSITY OF MANCHESTER. 

Chancellor.—Rt. Hon. Earl Spencer, K. G., LL.D. 

Vice-Chancellor. Alfred Hopkinson, M.A., LL.D., B. C. L., К.С. 

Registrar. — Edlward Fiddes, М.А. 

Chairman of Convocation.—A. H. Worthington, B. A. 

Clerk of Соптосании.—А. E. Steinthal, M. A., B. Sc. 

OWENS COLLEGE, MANCHESTER. 

President —The Duke of Devonshire, К.С. 

Treasurer and Chairman.—Joseph Thompson. 

Principal. —A. Hopkinson, M. A., LL. D., B. C. L., K. C. | | 

Mathematics.—Prof. Horace Lamb, LL.D., F.R.S.; В. Е. Gwyther, М.А.; 
F. T. Swanwick, M.A. ; W. H. Jackson, M.A. 

Physics and Electrical Technology.—Prof. Arthur Schuster, Ph.D., F.R.S. ; Prof. 
Т. Н. Core, M. A.; Charles Н. Lees, D.Sc.; Robert Beattie, B.Sc.; R. S. 
Hutton, M.Sc.; H. E. Wood, B.Sc.; H. Morris-Airey, B.Sc. 

Civil and Mechanical Engineering.—Prof. Osborne Reynolds, M.A., LL.D., F.R.S., 

5 M.Inst.C.E.; J. B. Millar, M. E.; С. B. Dewhurst, M.Sc.; George Wilson, 
D.Sc. ; W. T. Maccall, B.Sc. 

Chemistry and Metallurgy.—Prof. Harold B. Dixon, M.A., Е.К.5.; G. Н. Bailey, 
D.Sc., Ph. D.; W. A. Bone, D.Sc. ; D. L. Chapman, В.А. ; N. Smith, B. Sc.; 
F. V. Darbishire, B.A., Ph.D. ; D. T. Jones, M.Sc. 

Organic Chemistry.—Prof. W. H. Perkin, Ph.D., F. R.S.; J. F. Thorpe, Ph.D. 

Registrar —Sydney Chaffers. 


— — — — — — 


ROYAL UNIVERSITY OF IRELAND. 


EARLSFORT TERRACE, DUBLIN. 

Chancellor.—The Earl of Meath. 
Fice-Chancellur.—Rt. Rev. Monsignor Molloy, D.D. 
Secretaries.—Sir James C. Meredith, LL.D., and J. McGrath, LL.D, 

QUEEN’S COLLEGE, BELFAST. 
President.—Rev. Thomas Hamilton, D.D., LL.D. 
Mathematics.—A. C. Dixon, М.А. ` 
Natural Philosophy.—Gregg Wilson, D.Sc. 
Chemistry.—Edmund А. Letts, D.Sc., F. R. S. E. 
Civil Engineering.—Maurice F. FitzGerald, B.A., A.M.Inst.C.E. 
Registrur.—J. Symington, M.D., F.R.S. 

QUEEN'S COLLEGE, CORK. 
President.—Sir Rowland Blennerhassett, Bart., LL.D. 
Mathematics. Arthur Н. Anglin, M.A., LL.B. 
'atural Philosophy.—William Bergin, M.A. 

Chemistry.— Augustus E. Dixon, M.D. 
Civil Engineering (and Itegistrar).—Alexander Jack, М.А. 

QUEEN'S COLLEGE, GALWAY. 
President.— Мех. Anderson, М.А. (Cantab.) 
Mathematics. —T. J. ГА. Bromich, М.А. 
Natural Philosophy.—The President. 
Chemistry.— Alfred Senier, Ph.D. 
Civil Engineering (and Registrar).—Edward Townsend, M.A., D.Sc. 


UNIVERSITY OF WALES. 
Protector His Majesty the King. 


Chancellor H RH. the Prince of Wales, К.С. 
Senior Deputy-Chancellor.—Sir Isambard Owen, M.A., M.D. 
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Junior Deputy- Chancellor. —R. D. Roberts, D. Sc., М.А. 
Vice-Chancellor,—Principal E. H. Griffiths, M.A., Sc. D., F.R.S. 
Reqistrar.—Ivor James, Brecon. 
UNIVERSITY COLLEGE OF WALES, ABERYSTWYTH. 
Principal.—T. F. Roberts, M.A., LL.D. 
Mathematics, Natural Philosophy and Astronomy. —R. W. Genese, M. A.; Lecturer, 
W. J. Johnston, M. A.; Assistant Lecturer, J. T. Walley. M. A. 
Chemistry. — J. J. Sudborough, D. Sc.; Demonstrators, H. H. Hibbert, M.Sc, А. 
Brooke, Ph.D. 
Physics.—D. Morgan Lewis, M. A.; Demonstrator and Assistant Lecturers, G. А 
Schott, B. A., aud S. N. Nixon, B. A. 
Itegistrar.— T. Мог timer Green. 
UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 
Principal —Henry R. Reichel, M.A., LL.D. 
Physics and. Electrical Engineering. Se? Taylor Jones, D.Sc. 
Applied Майетайнез.—С. H. Bryan. Sc. D., F.R.S. 
Сћетазч у. — K. J. P. Orton, M. A., Ph. D. | 
Secretary and Registrar.—J. Е. Lloyd, М.А. 


UNIVERSITY COLLEGE OF SOUTH WALES AND MONMOUTHSHIRE, CARDIFF. 

Principal. —E. H. Griffiths, M.A., Sc.D., F.R.5. 

Маћета с .—Н. W. Lloyd Tanner, M.A., D. Sc., F.R.S., F. R. A. S.; Assistant 
Lecturers, R. H. Pinkerton, M.A., and Thos. Stuart, B.A., D.Sc. 

Physics.—The Principal and А. L. Selby, M. A.; Demonstrators and Assistant 
Lecturers, W. 5. Hensley, В.А , and J. Stephenson, B.Sc., A. R. C. S. 

Chemistry.—C. М. Thompson, M. A., D. Sc.; Demonstrators and Assistant 
Lecturers, E. P. Perman, D. Sc., and А. A. Read, F. I. C., F. C. S. 

Metallurgy. A. А. Read, F. I. C., F. C. S. 

Engineering. A. C. Elliott, D. Sc.; Demonstrator and Assistant Lecturer, W. A. 
Thain, A M. Inst. C. E. | 

Mining.—S. W. Price, A. R. S. M., F. G. S. 

See ) i 


UNIVERSITY OF BIRMINGHAM. 

Princtpal.—Sir Oliver J. Lodge, LL.D., D.Sc., F.R.S. 

Vice-Principal and Reyistrar.—Prof. R. S. Heath, M.Sc., M.A., D.Sc. 

Mathematics.—Prof. В. S. Heath, M.Sc., M.A., D. Sc.; Lecturer, C. T. Preece, B.A. 

Physics. —Prof. J. H. Poynting, M. Sc., D.Sc., F. R. S.; Lecturer, С. A. Shakespear, 
B.A., B. Sc.; Demonstrator, G. Barlow, B. Se. 

Civil, Mechanical, und Electrical Engineering. —Prof. Е. W. Burstall, M.Sc, M. A., 
M. I. C. E., M. I. M. E.; Lecturers, R. C. Porter, M.Sc, and D. K. Morris, 
Ph. D., A. I. E. E.; Assistant Lecturer, F. H. Hummel, A. M. I. C. E.; Demon- 
strator, C. A. Smith. 

Chemistry. Prof. Percy F. Frankland, M. Sc., Ph.D., B. Sc., F. R. S.; Lecturer, Alex. 
Mackenzie, M. A., D. Sc.; Demonstrators, Alexander Findlay, M. A., D. Se., 
and T. S. Moore, B. A., B. Se. 

Metallurgy.—Prof. Thomas Turner, M.Sc. ; Lecturer, O. F. Hudson, A. R. C S. 

Secretary. — G. H. Morley. 


UNIVERSITY OF LIVERPOOL. 
Vice-Chancellor. -A. W. W. Dale, М.А. 
Mathematics.—Prof. Frank Stanton Carey, M.A. 
Physics.—Prof. R. L. Wilberforce, M.A. 
Electrotechnics.—Prof. Е. W. Marchant, D.Sc. 
Engineering. —Prof. Henry S. Hele Shaw, F.R.S., LL.D., M.Inst.C. E. (Dean). 
Chemistry. Prof. James Campbell Brown, D.Sc., F. I. C. 
Registrar — The Chevalier Londini, D. C. L. 
Secret —Р. Hebblethwaite, M. A. 
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KING’S COLLEGE, LONDON. 
FACULTY OF SCIENCE (ENGINEERING DIVISION). 


Principal.—Rev. Archibald Robertson, D.D. 

Secretary.— Walter Smith, A. M. Inst. C. E. 

Mathematics. — Prof. W. H. H. Hudson, M. A.; Lecturers, J. Guest, M. A., J. B. 
Dale, M. A., and R. W. K. Edwards, M.A. 

Natural Philosophy, Mechanics and Physics.—Prof. William Grylls Adams, M. A., 
D. Sc., F. R. S.; Demonstrators, E. F. Herroun and S. А. F. White, M.A. 

Civil and Mechanical Engineering. — Prof. D. S. Capper, M. A., M. Inst. C. E.; Harry 
M. Waynforth, A. M. Inst. C. E., A. M. Inst. M. E.; and M. Curry, M. Inst. C. E.; 
Demonstrators, В. U. Shaxby, B. A., B.Sc.; and W. Mann, M.Sc. 

Electrical Engineering. — Prof. Ernest Wilson, M. I. E. E.; Demonstrator, F. S. 

obertson. 

Chemistry. — Prof. J. M. Thomson, F. R. S., F. I. C.; Assistant Professor, Herbert 
Jackson, F. I. C.; Demonstratore, P. H. Kirkaldy, F. I. C., F.C. S.; and D. 
М orthall. Laurie, A.I.C., F. C. S. 

Metallurgy.— Prof. А. K. Huntington, A. R. S. M., M. Inst. M. E.; Demonstrator, 
В. A. P. Davidson, A R. S. M. 

Freehand and Geometrical Dra win. — Prof. F. E. Hulme, F. S. A.; Demonstrator, 
W. H. Webb. 

Architecture and Building Construction. — Prof. R. Еву Smith, A. R. I. B. A.; 
Assistant Lecturers, C. H. Reilly, M. A.; J. Bartlett, M. S.A. 

Geology and Mineralogy.—H. E. Seeley, F. R. S., F. G. S. 

Photography.—J. M. Thomson, F. R. S., F. I. C. 


UNIVERSITY COLLEGE, BRISTOL. 


President.—The Rt. Rev. the Lord Bishop of Hereford. 

Principal.—Prof. C. Lloyd Morgan, LL.D., F.R.S. 

Engineering. —Prof. В. M. Ferrier, M. Sc., C. E.; ; Lecturers, J. Morrow, M. Sc., and 
F. J. Broadbent. 

Mathematics. — Prof. F. R. Barrell, M. A., B. Sc.; Lecturer, Е. L. Watkin, M. A. 

Chemistry. — Prof. Morris W. Travers, D.Sc. ; Lecturer, F. E. Francis, D. Sc., Ph.D. ; 
Demonstrator, O. C. M. Davis, BSc. 

Experimental Physics. — Prof. A. P. Chattock, M. IE E.; Lecturor and Demon- 
strator, A. M. Tyndall; Junior Demonstrator and "Assistant, J. D. Fry. 

Registrar and Secretary. James Rafter. 


UNIVERSITY COLLEGE, DUNDEE. 
Principal.—J. Y. Mackay, M.D., LL.D. 
Mathematics.—Prof. J. Е. А. Steggall, M.A.; Assistant Lecturer, R. Norrie, M.A. 
Natural Philosophy and Physics.—Prof. J. P. Kuenen, Ph. D.; Assistant Lecturer 
and Demonstrator, W. G. Robson, A.R.C.S. 
Engineering and Drawing. —T. Claxton F idler, M.Inst.C.E. ; Assistant Lecturer and 
Demonstrator, A. R. Fulton. 
Chemistry. —Prof. James Walker, D.Sc., Ph.D., F. R. S.; Assistant Lecturers and 
Demonstrators, J. S. Lumsden, D.Sc., Ph.D., and J. K. Wood, D.Sc. 
Secretary.—W. А. Watterston. 
UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON). 
Gowzn STREET, LONDON. W.C. 
President. —Right Hon. Lord Reay, G. C. S. I., LL.D. 
Principal.—G. Carey Foster, B.A., LL.D., P. Se., F.R.S. 
Mathematics.— Prof. М. J. M. НШ, NI. A., P. Se., F. R S. 
Applied Mathematics. —Prof. Karl Pearson, M.A., D.Sc., LL.B., F.R.S. 
Physics.—Prof. F. T. Tronton, МА. F. R. S. 
Electrical Enyincering.—Prof. J. А. Fleming, M. A., D. Sc., F.R. S. 
Mechanical Engineering. Prof. J. D. Cormack, B Se., M. I. E. E. 
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Municipal Engineering Osbert Chadwick, M. Inst. C. E., M. Inst. M. E., C. M. G. 
Civil Engineering and Surveying. —Prof. L. F. Vernon-Harcourt, M. A., M. Inst. C. E. 
"Architecture. — Prof. Е. M. Simpson, F. R. I. B. A. 
Economic Geology. — Prof. L. W. Ly de. M. A. 
Chemistry.— Prof. Sir William Ramsay, K. C. B., LL. D., Ph. D., F. R. S. 
Secretary. — T. Gregory Foster, B. A., Ph. D. 


UNIVERSITY COLLEGE, NOTTINGHAM, 

Principal. —Rev. J. E. Symes, М.А. 

Chemistry and Metallurgy.—Prof. F. Stanley Kipping, D.Sc., Ph. D., F. R. S.: Lecturers, 
R. M. Caven, D. Sc., A. Slater, Ph. D. M.Sc., and H. J. S. Sand, Ph. D. 

Mathematics, Physics and Mechanics. — Prof. W. H. Heaton, M. A.; Lecturers, E. H. 
Barton, D. Sc.; P. E. Shaw, В.А, D. Sc.; F. G. Taylor, M. A., B. Sc.; J. 
Erskine Murray, D. Sc.; W. H. Newton, B. Sc. 

Mechanical and Electrical Engineering. — Prof. W. Robinson, M. E., M. Inst. C. E.; 
Demonstrators, J. Westmoreland, M. I. M. E.; A. Morley, M.Sc., and J. 
Dennis Coales, B. Sc., A M. I. E. E. 

Secretary.— Philip H. Stevenson, F. C. I. S. 


UNIVERSITY COLLEGE, READING, BERRS. 


Principal.—W. М. Childs, М.А. 

Physics. —G. J. Burch, M.A., D.Sc., F.R.S. 

Mathematics.—A. L. Bowley, M.A., F. S. S. 

Chemistry.—C. M. Luxmoore, D.Sc. 

Registrar.— F. Н. Wright. 

UNIVERSITY COLLEGE, SHEFFIELD. 

Principal.—Prof. W. M. Hicks, Sc. D., F.R.S. 

Mathematics.—Prof. A. Н. L2ahy, М.А. ; Lecturer, Н. G. Dawson М.А. 

Physics. —Prof. W. M. Hicks, Sc.D., F.R.S.; Lecturer and Demonstrator, S. R. 
Milner, D.Sc. 

Chemistry,—Prof. W. Carleton Williams, B.Sc., F.C. S.; Demonstrators, George 
Young, Ph.D., and P. P. Phillips, Ph.D. 


Registrar.—W. М. Gibbons. 
TECHNICAL DEPARTMENT. 

Engineering. — Prof. W. Ripper, M. Inst. C. E.; Lecturers, F. Boulden, A. M. Inst. C. E., 
J. Husband, A. M. Inst. C. E.; W. G. Hibbins, A. M. Inst. C. E.; J. W. Kershaw, 
M. Sc. 

Electrical Engineering. Ellis H. Crapper, M. I. E. E. 

Mathematics. — R. S. Thompson and T. M. Gabbert, B. A. 

Metallurg. — Prof. J. O. Arnold, F. C. S.; Demonstrators, A. McWilliam, A R. S. M., 
F. K. Knowles and F. Ibbotson, B. Se. 

Steel Microscopy. — F. Ibbotson, B. Sc., A. R. C. S. 

Electrometallurgy.—Byron Carr. | 

Mining.—Prof. F. W. Hardwick, M.A.; Lecturer, L. T. O'Shea, B.Sc. 


YORKSHIKE COLLEGE, LEED5. 


Principal. —Prof. №. Bodington, M.A., Litt.D. 

Registrar and Secretury.—W. Е. Husband, LL.B. 

Mathematics.—Prof. Leonard J. Rogers, M. A.; Assistant Lecturer, Е. B. Watson, 
M.A., M.Sc 

Physics.—Prof. W. Stroud, D.Sc, M.A.; Assistant Lecturer and Demonstrator, 
А. О. Allen, B.A., B. Se. 

Electrical Engineering.—Lecturer, G. D. A. Parr, M. I. E. E. 

Civil and Mechanical Engincering.—Prof. John Goodman, M. Inst. C. E., M. I. Mech. E.; 
Assistant Lecturer and Demonstrator, H. Ade Clark, A. R. C. Sc. 

Chemistry. Drot, Arthur Smithells, B. Sc., F. I. C.; Lecturer in Organic Chemistry, 
Julius B. Cohen, Ph. D.; Assistant Lecturers and Demonstrators, T. 5. 
Patterson, Ph.D.; and H. M. Dawson, D. Sc., Ph.D. 
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DURHAM COLLEGE OF SCIENCE, NEWCASTLE-ON-TY NE. 

Principal.—Rev. Н. P. Gurney, M.A., D.C.L., F. G. S. 

Pure and Applied Mathematics.—The Principal; Assistant Professor, C. M. Jessop, 
M. A.; Lecturers, G. W. Caunt, M.A., Rev. W. M. Davidson, M.A., M.Sc. 

Physics.—Prof. Henry Stroud, M.A., D. Sc.; Lecturers, R. J. Patterson, M.Sc., and 
J. W. Bullerwell, M.Sc. 

Chemistry.—Prof. P. Phillips Bedson, M.A., D.Sc., F. C. S.; Lecturers, F. C. Garrett, 

N. Sc., F. C. S.; S. Hoare Collins, F. I. C., F. C. S.; J. A. Smythe, Ph.D., M.Sc.; 

Н. W. Cousins, B.Sc. 

Metallurg. Lecturer, Prof. H. Louis, M A., A. R. S. M.; Demonstrator, G. H. 
Stanley, A R. S. M. 

Engineering. — Prof. R. L. Weighton, M. A.; Lecturer, H. R. Cullen, M. A.; 
Demonstrator, W. W. Firth, M.Sc. 

Electrical Engineering W. M. Thornton, D. Se. 

Secretary. — F. H. Pruen. 


HARTLEY UNIVERSITY COLLEGE, ЗООТНАМРТОХ. 
DEPARTMENT OF APPLIED SCIENCE. 

Principal.—S. W. Richardson, D.Sc. 

Mathematics.—J. Е. Hudson, M.A., B.Sc. 

Physics and Applied Electricity. — The Principal; Assistant Lecturer and 
Demonstrator of Physics, О. W. Griffith, B.Sc.; Lecturer in Electrotechnies,. 
Е. Н. Dixon, B.Sc. 

Engineering.—J. Eustice, А.К.5.М., A.M I. C. E. 

Chemistry.—D. R. Boyd, D.Sc., Ph.D. 

liegistrar.—D. Kiddle. 


HERIOT-WATT COLLEGE, EDINBURGH. 


Principal.—A. P. Laurie, M.A., D.Sc., F. R. S. E. 

Mathematics. — James M Kean, F. E. I. S.; Joseph Firth, M.A. ; and Robert Sheaver, 
M. A. | 

Applied Physics and Electrical. Engineering.—Prof. Е. G. Baily, M.A., F. R. S. E.; 
Assistant, A. Cameron Smith, M.A., B. Sc.; Demonstrator, W. G. Griffith. 

Mechanical Engineering. — Prof. Richard Stanfield, F. R. S. E., A. M. I. C. E., A. R. S. M.; 
Assistant, James T. Rieley. 

Chemistry.—Prof. John Gibson, Ph.D., F. R. S. E.; Assistants, J. P. Longstaff, B. Sc.; 
A. Boon, B. A., B. Sc., J. F. Reid; Demonstrator, Andrew King, F. I. C. 

Drauing.—James Riddel and J. Campbell Mitchell. 

Instructors in Handicrafts. A. R. Mackay, W. Webster. 


ROYAL COLLEGE OF SCIENCE, LONDON. 
ExHIBITrION Roap, боџти KENsiNcTON, S. W. 

Dean.—Prof. J. W. Judd, СВ. LL.D., F.R.S. 

Mechanics and Mathematics.—Prof. John Perry, M.E., D.Sc.. F. R. S.: Assistant 
Professor, А. R. Willis, M.A., D. Sc.; Instructors, P. T. Wrigley, M.A., and 
J. Harrison, M.Inst.M.E., Assoc. M.Inst.C.E. ; Assistant, W. H. Thomas. 

Physics.—Prof. H. L. Callendar, M.A., F. R. S.; Assistant Professors, W. Watson, 
D.Sc., F.R.S., and A. Fowler, F. R. A. S. (.fstro- Physics) ; Occasional Lecturer, 
Sir W. de W. Abney, K.C.B., D. C. L., F.R.S. (late КЕ); Demonstrators, 
S. W. J. Smith, MA, R. W. Forsyth; Assistants, W. H. Clarke and 
S. G. Burrow. 

Chemistry.—Prof. W. A. Tilden, D.Sc., F.R.S.; Assistant Professor, М. О. 
Forster D.Sc., Ph. D.; Demonstrators, H. Chapman Jones, G. T. Morgan 
and J. C. Phillip, M.A., B.Sc., Ph. D.; Assistants, G. S. Newth, D.Sc, and 
H. Burrows, Ph.D. 

Metallurqy.—Prof. W. Gowland, A RSA: Instructor in Assaying, W. Н. Merrett, 
A. R. S. M. ; Assistants, Е. О. Courtman and E. A. Wright. 


ED 50* 


— — — — 


714 Läit THE ELECTRICIAN" _ 


Hining. Prof. Sir C. Le Neve Foster, D. Sc., B. A., F. R. S.; Instructor in Mine 
Surveying, L. H. Cooke. 

Geology. — Prof.. J. W. Judd, C. B., LL. D., F. R. S.; Assistant Professor, C. G. Cullis, 
D. Sc.; Demonstrators, E. W. Skeats D.Sc. and H. Walker. 

Registrar.—Fraucis Fladgate. 


ROYAL COLLEGE OF SCIENCE, DUBLIN. 

Physics. — Prof. W. F. Barrett, F. R. S., M. R. I. A.: Assistant, Wm. Brown, B. Sc. 
Applied Mathematics and Mechanism.—Prof. W. McFadden Orr, M. A. 
Descriptive Geometry and Engineering. — Prof. James Lyon, M. A. 
Chemistry.—Prof. W. N. Hartley, D. Se., F. R. S., F. C. S., F. R. S. E.; Assistant, 

J. Holms Pollok, B.Sc. ; Demonstrator, А. Е. B. Manders. 
Geology and Mineralogy.—Prof. G. A. J. Cole, F. G. S. 
Chief College Clerk. —Charles W. steele. 


ROYAL ALBERT MEMORIAL COLLEGE. 


EXETER. 
Principal. —A. W. Clayden, M.A. 
Electricity. —W. S. Charlton, B.Sc. 
Physics.—The Principal. 
Secretary — The College Registrar. 


RUTHERFORD COLLEGE, NEWCASTLE-ON-TYNE. 
Principal. —A. M. Ellis. 
Mathematics and Physics.—R. H. Jude, M.A., D.Sc. 
Applied Mathematics, е. —С. Н. Innes, M.A. 
. Chemistry and Metallurgy.—G. Smith, B.Sc. 
Hon. Secretary.—H. Crawford Smith, M.P. 
Registrar.—R. Thomson. 


ST. DAVID'S COLLEGE, LAMPETER. 
(Founded 1827. Affiliated to Universities of Oxford and Cambridge.) 
Principal. —Rev. Ц. J. М. Bebb, M.A. 
Head Master of the College Schaal —Кех. W. Ll. Footman, M.A. 
Physical Science and Mathematics.—Prof. А. W. Scott, MA ; Lecturer in Pure 
Mathematics, W. M. Roberts, M.A. 
Science Master of the College School.—G. Е. P. Broderick, B.Sc. 


ROYAL NAVAL COLLEGE, GREENWICH. 


Director of Naval Education.—James A. Ewing, МА. LL.D., F.R.S., M. Inst. C. E. 
Mathematics.—Prof. С. J. Lambert, M.A., and W. Burnside, M.A., F.R.S. 
Applied Mechanics.—Prof. Stanley Dunkerley, M.Sc. 

Phystcs.—Prof. A. W. Reinold, M.A., F.R.S. 

-Chemistry.—Prof. Vivian B. Lewes. 


ROYAL MILITARY ACADEMY, WOOLWICH. 


_Assist.-Comimandant and Secretary.—Colonel А. M. Murray, R.A. 
Mathematics and Mechanics.—W. Foord Kelsey, В.А. 
Electricity and Experimental Science.—Maj. W. P. Brett, В.Е. 


ORDNANCE COLLEGE, WOOLWICH. 


Applied Mathematics. —A. G. Greenhill, M.A., F.R.S. 
Chemistry and Physics. — Dr. W. R. E. Hodgkinson, F. R. S. C. 
Metalluryy.—H. Banerman, F. G. S. 

Electricity and Optics.—MH. T. Davidge, B. Se. 
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ROYAL ENGINEERING COLLEGE, COOPERS HILL, STAINES. 
(Nominations to the Indian Telegraph Department are made from the Engineer Students 
at this College at the end of their first year of study, and to the Indian Public 
Department at the end of the third year.) 

President.— Colonel J. W. Ottley, C.I.E., late В.Е. 

Secretary. —Lieut.-Col. W. J. Boyes. 

Bursar.—C. Tickell, M. Iust. C. E. 

Applied Mathematics. Prof. G. M. Minchin, M. A., F. R. S. 

Pure Mathematics. — Prof. A. Lodge, M. A. 

Engineering, — Prof. A. W. Beightmore, D. Sc., M Inst. C. E.; Assistant, R. J. Woods, 
M. Inst. C. E., F. R. C. 

Electro-Technology and Physics.—Prof. A. Hay, D.Sc. 

Lecturer in Chemistry. — F. E. Matthews, Ph. D., F. I. C. 

Demonstrator in Phystcs.—W. S. Templeton, M. A, B. Sc. 

Demonstrator in Electro- Technology. — А. F. T. Atchison, B. Sc., A. I. E. E. 

Telegraph and Teleplion.— Assistant, F. J. Edgar, A I. E. E. 


CENTRAL TECHNICAL COLLEGE OLD STUDENTS" 
ASSOCIATION. 


— — 


President.—Prof, W. C. Unwin, F. R. S., M. Inst. C. E. 
Vice- Presidents. — Prof. H. E. Armstrong, Ph.D., LL. D., F. R. S.; Prof. W. E. Ayrton, 
F. R. S., M. I. E. E.; Prof. O. Henrici, Ph.D., LL. D., F. R. S. 
Committee. Messrs. W. R. Cooper, M. A., B. Sc., J. S. Dow, Н. A. Humphrey, 
M. Inst. C. E., F. C. G. I.,, C. Lightfoot, A. M. Inst. C. E., F. Neuhaus, 
M. O'Gorman, M. I. E. E., M. Solomon, A M. I. E. E. and J. W. M. Topley. 

Honorary Secretary and Treasurer. — Dr. E. Frankland Armstrong, 55, Granville- 
park, Lewisham, S. E., and Central Technical College, Kensington, S. W. 
London. 


The objects of the Association are to keep up the connection of old students 
with one another and with the College, to promote intercourse among them, and 
generally to further their interests and those of the Central Technical College. 
The membership is ordinary or honorary. Ordinary members include students 
of the College who have completed their diploma course, past and present members 
of the College staff and students of the College who are not taking the diploma 
course whom the Committee shall consider eligible. Honorary members are 
persons connected in some way with the Central Technical College whom the 
Association may especially desire to honour. Ordinary members pay an entrance: 
{ее of 5s. and an annual subscription of 5g. A person eligible for 
membership can become a life member by a single payment of £4. The general 
management of the Association is in the hands of a Committee consisting of the 
President, Vice-Presidents, Honorary Seoretary and Treasurer and six elected 
members. 
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TECHNICAL SCHOOLS, COLLEGES, INSTITUTIONS, &с. 
— ——— 94 —Cc— —— - 
ALTRINCHAM TECHNICAL SCHOOL. 
ALTRINCHAM, CHESHIRE. 

Electricity and Maynetism.—R. В. Rothnell. 

Einyineering.—T. R. Shaw. 

Mathematics. —C. B. Winn. 

Secretury. John q. Whitehea‘:. 


BARROW-IN-FURNESS SCHOOL OF SCIENCE AND ART. 
BaRROW-IN- FURNESS, 
Director.— A. Haweridge. 
Electricity and Magnetism.—E. Thornton. 
Engineering, Machine Construction and Drawing.—R. Pratt. 
Chemistry. — A. В. Gower. 
Mathematics.—W. Mount, A. Mount. 
Clerk to Education Committee.—C. F. Preston (Town Clerk). 


BATH TECHNICAL SCHOOL. 
Batu. 
Principal and Secretary.—A. Godfrey Day, A. M. I. M. E. 
Electricity and Magnetism.—C. E. Kemp, B. Sc. 
Engineering. — E. Baggs, Wh. Sc., A. M. Inst. C. E. 
Physics and Chemistry. —C. E. Kemp, B. Sc., H. J. Gray, A. R. C. S., J. H. Hack, B. A. 
AMathematics, A. Ruddlesden, W. E. Williams, B. A., Miss Williams. 


BATTERSEA POLYTECHNIC INSTITUTE. 
BATTERSEA, Гохрок, S.W. 
Principal.—Sidney Н. Wells, Wh. Sc., A.M.I.C.E., A. M. I. M. E. 
Electrical Engineering. A. G. Cooke, M. A., A. I. E. E., and Frank Broadbent, 
M. I. E. E. 
Secretary.—Joseph Harwood. 


BELFAST MUNICIPAL TECHNICAL INSTITUTE. 
BELFAST. 
Principal and Director of Technical 1nstruction.—Fras. C. Forth, A.R.C.Sc.I. 
Physics and Electrical Engineering. —R. Stanley, В.А. 
Mathematics.—V. M. Saxelby, M.Sc., В.А. 
Engineertng.—W. J. Fforde, A. M. I. M. E. 
Chemistry. — S. Templeton, A. R. C. Sc. I., F. I. C. 


BIRKDALE TECHNICAL SCHOOL. 


BIRKDALE. 
Principal. А. E. Griffiths. 
Filectricity and Maanetisin.—T. Wilcox. 
Secretary.—J. Е. Keeley (Town Hall, Birkdale). 


BIRKENHEAD SCHOOL OF SCIENCE AND ART. 
BIRKENHEAD. 
Principal of Engineering and Electrical Departments.—J. E. Lloyd Barnes, 
M.I.Mech.E. | 
Secretary.— Robert F. Jones, 


BIRMINGHAM MUNICIPAL TECHNICAL SCHOOL. 
Principal.—W., Е. Sumpner, D.Sc. 
Physics, Electricity and Electrical Engineering.—W. Е. Sumpner, D.Sc.; P. C. 
Coultas, A. R. C. S.; Н. B. Matthews; D. Owen, B.A., B. Sc.; and W. Н. 
Whitehouse, A I. E. E. | 
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Mathematics. —W. Е. Sumpner, D.Sc.; А. H. Angus, B.Sc.; H. Andrew, B. Sc.; 
Н. D. Cleave ; R. Dickinson, B. A.; W. Jewsbury, В.А. ; E. D. Jones, B. Sc.; 
E. L. Joselin ; G. H. B. Judge ; R. E. Lovel and C. E. Sterrey. 

Engineering.—T. Reid; J. W. Aston, M.I.M.E. ; W. R. Parsonage and J. T. Rieley. 

Chemistry.—T. Slater Price, D.Sc., Ph. D.; W. Russell, F. I. C.; and А. W. T. Hyde. 

Metallurgy.—A. Н. Hiorns; J. Н. Stansbie, B. Sc.; and C. В. Clark. 

Headmaster of Day School. — L. M. Jones, B.Sc., F.C.S. 

Secretary.—G. Mellor. 


BOROUGH POLYTECHNIC INSTITUTE. 
105, Bonovan Roap, Lonpon, 8.Е. 


Principal of Educational Department. —C. T. Millis, M.I.M.E. 

Physics.—John Henaerson, D.Sc., F.R.S.E., A.I.E.E. ; Assistant, Н. S. Saunders. 
Chemistry.—F. Mollwo Perkin, Ph.D.; Assistant, Edwin C. Gee, D.Sc. 
Secretary.—W. M. Richardson. 


BRADFORD MUNICIPAL TECHNICAL COLLEGE. 


Civil, Mechanical and Electrical Engineering. —G. F. Charnock, Assoc. M. Inst. C. E.; 
Lecturers, H. Bohle (Electrical Engineering) ; J. E. Rycroft, A.M.I.M.E. 
(Mechanical Engineering) ; E. Hewitt (Building Construction). 

Chemistry und Dyeing.—W. M. Gardner, F. C. S.; Lecturer, B. North, A. R. C. Sc. 

Applied Art.— C. Stephenson, A R. C. A.; Chief Assistant, H. A. Wright. 

Secretary. — John Nutter. 


BRIGHTON MUNICIPAL SCHOOL OF SCIENCE AND TECHNOLOGY. 


Principal.—C. Н. Draper, D.Sc., В.А. 

Mathematics.—L. J. Marshall. 

Electrical Engineering.—H. Н. Broughton. 

Mechanical Engineering. —E. D. Foster, M.Sc.; W. Е. Pryor. 
Physics.-—The Principal. 

Chemistry. —M. С. Clutterbuck, Ph.D., B.Sc. 


BRISTOL MERCHANT VENTURERS' TECHNICAL COLLEGE. 


Principal. — Prof. J. Wertheimer, B.Sc., B.A., F. C. S., F. I. C. 

Electrical Engineering and Physics. Drot D. Robertson, B. Sc., and I. Williams, B.Sc. 

Mathematics.—E. S. Boulton, M. A., J. W. Pulsford, B. A., G. Smith, B. A., and 
A. Pickering, B. Sc. 

Civil and Mechanical Engineering. — Prof. John Munro, M. I. Mech. E., W. K. Beard, 
B. Sc., and А. J. Margetson. 

CRemistry.— Prof. J. Wertheimer; С. P. Darnell-Smith, B.Sc., H. А. M. Borland 
A. R. C. S., and Н. A. Webb, B. A., B. Sc. 

Telegraphy and Telephony. — A. G. Pratt. 

Linesman’s Wort. —J. E. St. C. Cooper. 

Plumbing.—H. C. Leat and А. E. King. 

Registrar. —J. W. Jubb. 


BRIXTON TECHNICAL INSTITUTE. 
(L.C.C. School of Building.) 


FxERNDALE Колар, Brixton, Гомром, S.W. 


Principal,.—H. W. Richards. 


BURY TECHNICAL SCHOOL. 


Mechanical Engineering.—Mr. Taylor. 

Physics and Electrical Engineering.—Mr. М. В. Bowker. 
Chemistry.—Dr. Cain, 

Secretary.—Mr. J. Rigby. 
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CARLISLE MUNICIPAL TECHNICAL INSTITUTE. 


Electricity, Engineering and Physics.—J. Stuart Ker, В.Бе. 
Mathematics —F. T. Allen, B.Sc. 


SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE Lonpoy, E. C. 


Principal.—Chas. A. Kohn, M.Sc. (Vict.), Ph.D., F.I.C. 

Mathematics and Physics.—R. S. Willows, D.Sc., В.А. 

Chemistry and  Metallurgy.—The Principal; Lecturers, C. A. Bannister, A. R. C. S. 
(on Metallurgy); G. Senter, Ph.D., B.Sc. (on Chemistry). 

Secretary. W. H. Davison, M.A. (Clerk to Sir John Cass's Foundation). 


CHESTER SCHOOL OF SCIENCE AND ART. 
CHESTER, 


J'rincipal.—John А. McMichael, B.A., B. Sc. 

Electricity and Magnetism and Phi ysics. — The Principal. 
Chemistry. Herbert Hutch, B. Se. 

Mathematics. — Thos. Roberts, B. A., and Н. Hutch, B. Sc. 
Secretary. — John Dodd. 


CITY AND GUILDS OF LONDON INSTITUTE (Incorporated by Royal Charter.) 
HEAD OFFICE: GRESHAM COLLEGE, BASINGHALL STREET, LONDON, Е.С. 

Patron and Visitor.—His Majesty the King. 

Chairman ој the Council.— The Right Hon. Earl of Halsbury. 

Chairman of Executive Committee.—Sir John Wolfe Barry, K.C.B., F.R.S. 

Treasurer.-—S. S. Gladstone. 

Honorary Secretary.—Sir John Watney. 

Assistant Secretary.—A. L. Soper. 

This Institute has established and directs the two following Engincering Colleges with Electricat- 

Departments.) 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
EXHIBITION Колар, Lonpon, S.W. 


Dean for Session 1903-1904.—W. С. Unwin, F.R.S., M.I.C.E. 

Mathematics and Mechanics.—Prof. Olaus Henrici, Ph. D., LL.D., F. R. S.; Assistants, 
Н. Klugh, B. A.; T. Hodgson, B. A.; W. H. Salmon, B. A., B. Sc.; E. F. D. 
Witchell, B. Se., A. C. G. I. 

Civil and Mechanical Engineering. Prof. W. C. Unwin, F. R. S., M. I. C. E.; Assistants, 
А. G. Ashcroft, A. M. Inst. M. E.; Е. C. Lea, Wh. Sc., A. R. C. S.; W. Hewson, 
B.Sc., A. R. C. S.; J. W. Hay ward, M.Sc.; P. H. Smith. 

Physics and Electrical Engineering. —Prof. W. E. Ayrton, F. R. S.; Assistants, T. 

| Mather, Е.К.5.; А. B. Clark; J. М. McEwen, A. R. C. S. ; J. S. Dow, 
A.C.G.I. ; С. Е. Greenslade, А. С. G.I. 

Chemistry. — Prof. Henry E. Armstrong, Ph.D., LL.D., F.R.S. : ; Assistants, G. T. 
Moody, D. Sc.; W. A. Davis, A. C. G. I.; T. M. Lowry, D.Sc., A. C. G. I. 

Chief Clerk. — John Jones. 

CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
LEONARD STREET, Бохром, Е.С. 


Principal. —Prof. Silvanus P. Thompson, D.Sc., F.R.S. 

Applied Mathematics and Mechanical Engineering. —Prof. W. E. Dalby, M. A.; 
Assistants, R. G. Blaine, M.E. ; J. Graham, B.A., B.E. 

Instructor in Engineering Drawing. —А. E. d' Avray. 

Physics and Electrical Engineering.—Prof. Silvanus P. Thompson, D. Sc., F.R.S. ; 
Assistante, H. H. Simmons, C. R. Darling, R. P. Howgrave- ‘Graham. 

Instructor in Elech 0-Deposition. —E. Rousseau. 

Applied Chemistry. —Prof. В. Meldola, F. R. S, F. I. C.; Assistants, John Castell- 
Evans, F. I. C.; F. W. Streatfeild, F. I. C. 

Registrar.— K. Dove. 


ELECTRICAL TRADES DIRECTORY.—1904. 719 


CITY POLYTECHNIC. 
(Comprising Birkbeck College, City of London College and Northampton Institute.) 


BIRKBECK COLLEGE. 
BREAMS BUILDINGS, Lonpon, Е.С. 
Principal.—G. Armitage Smith, M.A. 
Experimental Physics.—A. Griffiths, D.Sc., Е. J. Cheshire and В, W. Clack, B.Sc. 
Chemistry.—J. E. Mackenzie, Ph.D., D.Sc., and G. W. Clough, B.Sc, 
Mathematics. KH. Smart, M.A. 
Secretary.—W. H. Congreve. 


CITY OF LONDON COLLEGE. 
WHITE STREET, MoorFIELDs, Гохром, Е.С. 
Principal.—Sidney Humphries, B.A., LL.B. 
Electricity and Мадпећзт.—1. S. Scarf, F. I. C., F. C. S., and C. A. West, B. Sc., A. R. C. S., 
F. I. C 


Civil and Mechanical Engineering. H. Adams, M. Inst. C. E., M. I. Mech E. 
Secretary and Registrar.—D. Savage, F. C. I. S. 


NORTHAMPTON INSTITUTE. 
CLERKENWEL!, LONDON, Е.С. 
Principal, —R. Mullineux Walmsley, D. Se., F. R. S. E,, M. I. E. E., «с. 
Clerk to Governors. — Sydney Axford. | 
Applied Physics and Electrical Engineering.—R. Mullineux Walmsley, D.Sc., ёе. ; 
| С. У. Drysdale, D.Sc. ; E. Kilburn Scott, E. T. Martin, А. C. Jolley, У. Н. 
Winny, А. У. Martin, J. Simmance, Е W. J. Todd, E. C. Taylor, M.D.; 
. R. A. Ives, M. J. Scott, P. Cole, A. H. Gerrard, E. Tidswell, C. Smith, 
В. J. Gage, W. Dolton, C. M. Dowse, G. Marinier, P. Webberley, L. W. 
Phillips, A. J. Ball, C. W. Barnes. 
Mechanical Engineering and Metal Trades.—C. E. Larard. A.M.LC.E.; W. E. 


Curnock, B.Sc.; W. Longland, H. A. Golding, R. Curtis, A. Norton, 
E. Cannell, H. G. Assiter. 


Technical Optics.—S. D. Chalmers, М.А. 
Technical Chemistry.—S. Field, G. Naylor, J. Clements. | 
Artistic Crafts.—John Williams, N. Van der Lyn, G. L. Hartwell, Н. -Stapleton, 


А. J. How, A. Ostertag, J. W. Rowbotham, A. Ireland, F. T. Ames, H. E. 
Warren. 


Building Construction.—Hugh Davies. 

Instructors ia Handicrafts.—John Williams, N. Van der Lyn, W. J. Davies, W. 
Tubbs, W. Frith, J. W. Rowbotham, Е. Г. Bates, J. Payne, T. J. White, 
D. Blackley, C. Koppen. 

Horological Department.—T. D. Wright, E. J. Morrison, R. B. North, A. W. Curzon. 


CLITHEROE TECHNICAL SCHOOL. 
CLITHEROE. 


Physics and Chemistry.—H. W. Boddy, B.Sc. 
Sccrelary.—G. J. Holme. 


COATBRIDGE TECHNICAL SCHOOL. 
e | COATBRIDGE N.B. 
T'rincipal.—Thomas T. Rankin, C.E., B. Sc. 
Electricity and Magnetism.—George Stevenson, A. I. E. E. 
ngineering.—The Principal and Alex. Norwell. 


_ Physics, —John S. Nicholson, B.Sc. 


Chemistry.—Harold Moore, B.Sc. 


Mathematics.— The Principal; Thomas Barr, B.A. ; J. S. Buchanan; J. S. Semple. 
Secrelary.—W. I. Andrew. 
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COVENTRY MUNICIPAL TECHNICAL IN STITUTE. 


EARL STREET, COVENTRY. 
Principal.—J. H. Belcher, B.A., B.Sc., F. CS. 
Chemistry (Theoretical and Practical). .— The Principal. 
Magnetism and Electricity (Theoretical and Practical).—The Principal. 
Machine Drawing, Geometry, Applied Mechanics and Engincering.—J. W. Alldred, 
Wh. Sch.; Mechanical Assistant, C. C. Allen, Wh. Ex., and H. N. Waterhouse. 
Horology.—W. N. Barber and G. Molesworth. 
Mathematics.—W. Morgan. 
Pattern Making.—F. B. Farrand. 
Secretary.—Edwin Rainbow. 


CRAWFORD MUNICIPAL TECHNICAL INSTITUTE. 
Еммет PLACE, Совк. 
Principal.—Edward A. O'Keeffe, B.E., M.I. КЕ. 
Chemistry and Physics.— John Taylor, M.Sc. 
Electrical Engineering and Pliisics.— Ed ward A. O'Keeffe, B.E., M. I. E. E. 
Mechanical Engineering. A. T. J. Kersey, A. R. C. S., A. M. I. M. E. 
Secretary. Francis B. Giltinan. 


CROYDON COUNTY POLYTECHNIC. 
Electrical Engieering.—G. Е. Mansbridge, M. I. E. E.; Assistants, W. Claypoole, 
A. M. I. E. E., and E. C. Price. 
Mechanical Engineering. —R. H. Сађепа, A.R.C.S.; Assistants, G. B. Morgan, 
W. Caffyn, and I. W. Cameron. | 
Mathematics.—HM. Videan. 
Chemistry.—H. W. Palmer, B.A. 
Secretary. — Wm. C. Hambly. 


CRYSTAL PALACE COMPANY'S SCHOOL OF PRACTICAL ENGINEERING 


Principal.—J. W. Wilson, M. I. C. E., M. I. M. E. 
Vice-Principul. Maurice Wilson, A M. I. C. E. 
Supt. of Electrical Denariment.— I. Braby, M. I. E. E. 


* DARWEN MUNICIPAL TECHNICAL INSTITUTE. 
| Darwen. 
Electricity and Physics.—Chas. Shaw. 
Engineering.—J. R. Roscoe. 
Mathematics.—E. Russell, B.A., B. Sc. 
Chemistry—C. Kelly. 
Secretary.—B, Horrocks. 


DERBY MUNICIPAL TECHNICAL COLLEGE. 


Principal.—F. W. Shurlock, B.A., B.Sc. 

Physics. —Тће Principal, R. M. Archer, A. R. C. S.; and W. C. S. Phillips, B.Sc. 
Electric Lighting.—F. B. Holt., A. M. I. E. E., апа R. M. Archer, A. R. C. S. 
Telegraph and Telephony. — G. Edmondson. 

Mathemutics.—J. M. Child, B. A.; and S. Sinkinson, M.Sc. 

Chemistry. — A. Jameson Walker, Ph. D.; and O. E. Mott, Ph. D. 


DEVONPORT MUNICIPAL SCIENCE, ART AND TECHNICAL SCHOOL, 
DEVONPORT. 

Electricity und Magnetism.—I. H. D. Millett. 

Engincering. —I. Taylor. 

Physics. —G. Broughton. 

Mathemitics.—I. A. H. Prideaux. 

Chemistry.—T. T. Barnes. 

Secretary.—Jas. Neal. 
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EAST LONDON TECHNICAL COLLEGE. 


PEoPLE's PALACE, MILE END Roan, Lonpon, E. 


Director of Studies. —J. L. S. Hatton, М.А. 

AMathematics.—J. L. S. Hatton, MA W. Е. S. Churchill, M. A.; and С. Bool, В.А. 

Physics. — R. A. Lehfeldt, B. A., D. Sc.; W. F. S. Churchill, M. A. 

Electrical Engineering. —J. T. Morris, Assoc. Inst. C. E., A. M. I. E. E.; P. H. Grant, 
Assoc. C. G. I.; F. J. Holmes, and H. W. Childs. 

Mechanical Engineering. — D. A. Low, Wh. Sc., M. I. M. E., and F. G. Castle, A. I. M. E. 

Chemistry.— J. T. Hewitt, M. A., D. Sc., Ph. D.; J. McCrae, Ph.D., F. G. Pope 
апа H. A. Phillips. 


ELECTRICAL STANDARDIZING, TESTING & TRAINING INSTITUTION. 
FARADAY House, Снавгха Cross Водо, Lonpon, W.C. 


Principal. —Hugh Erat Harrison, B.Sc., A. M. Inst. C. E., M. I. E. E., F. C. S. 
Mathematical Lecturer.— Alexander Russell, M. A. (Cantab.), M. I. E. E. 

Lecturer on Dynamo Electrical Machinery. -Prof. С. А. Carus-Wilson, M. A., M. I. E. E. 
Chemical Lecturer.— J. Thomas, B. Sc., A. R. C. Sc. 

Lecturer on Mechanical Engineering. Walter H. Bell., A M. Inst. C. E. 
1 Good, A. I. E. E.; Christopher Silver, A. I. E. E.; N. Alte, 
Secretary. Howard Foulds, F. C. I. S. 


GAMBLE INSTITUTE. 
St, HELENS, 
Director and Secretary.—Jeff. J. Broomhead. 
Electrical Engineering.—J. Н. Dobson. 
Physics.— A. W. Warrington. | 


GLASGOW AND WEST OF SCOTLAND TECHNICAL COLLEGE, GLASGOW 


Mathematics. —Prof. (+. A. Gibson, M.A., F.R.S.E.; Lecturer, Peter Bennett; Assis- 
tants, James Miller, M.A., and Jas. Milroy, M.A. 

Natural Philosophy.—Prof. James Blyth, M.A., LL.D., F. R. S. E.; Assistants, Vincent 
J. Blyth, M. A.; James Muir, B.A., D.Sc. | 

Chemistry. —Prof. Geo. G. Henderson, D.Sc., M. A.; Assistants, G. B. Neave, M.A., 
B.Sc.; W. S. Denham, A I. C.; and Thos. J. Murray, Ph.D. 

Technical Chemistry.— Prof. Thomas Gray, D. Sc., Ph.D.; Assistant, Jos. Robert- 
son, Ph. D. 

д Mechanics. —Prof. William T. Rowden, B. Sc.; Assistant, Ernest J. Unger. 

echanics.—J. G. Longbottom, A.R.C.S.; Assistant, Matthew С. Anderson. 

Machine Design.—J. Н. A. McIntyre, M.I.M.E.; Assistants, D. McMillan, Jas. 
Cormack and Peter Caldwell. 

Steam and Steam Engines.—Prof. Wm. Н. Watkinson, M. Inst. M. E. 

Metallurgy.—Prof. A. Humboldt Sexton, F. C. S., F. I. C.; Assistant, J. C. G. Galletly. 

Electrical Engineering. — Prof. Magnus Maclean, M. A., D. Sc., F. R. S. E.; Assistants, 
John Kirkwood, Robert Bilsland, W. B. Hird, Thos. Hetherington and 

Wm. Allan. i 

Civil Engineering and Sanitation.—Gilbert Thomson, M.A., C.E. 

Mining and Geology.—Daniel Burns, M. Inst. M. E. 

Naval Architecture. — James R. Jack, M. I. N. A. 

Architecture. Prof. Charles Gourlay, A. R. I. B. A.; Assistants, James В. Boyd, 
and James Brown. 

Plumbing.—F. W. Raynes and Francis McCulloch. 

Sheet Metal Work.—David Geddes and Jas. Cochran. 

Boilermaking.—Prof. Watkinson, David Geddes and Robert Strachan. 

Industrial Arts.—Lewes В. Crosskey. : 

Secretary and Director. —H. Е. Stockdale, F. R. S. E., 88, Bath-street, Glasgow. 
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GLOSSOP TECHNICAL SCHOOL. 
GLOssor. 


Principal.—R. H. Dickinson. 

Electricity and Magnetism, Mathematics and Рћухих -C. Н. пша, B. Sc. 
Chemistri.—The Principal and L. E. Thomas, B. A. 

Seerctury.—J. Walkden. 


` GOLDSMITHS' COMPANY'S TECHNICAL AND RECREATIVE 
INSTITUTE. 
New Cross, Гомрох, S.E. 
Engineering 9 5 іе, Mechenical and Electrical). W. J. Lineham, M. I. C. E., M. I. M. E., 
M. I. E 
Physics.—E. eor А.К. C. S., F. Ph. S. 
Mathematics. —G. C. Turner, B. Se. 
Chemistry. — D. Lapworth, D. Sc., F. I. C. 


ROBERT GORDON'S COLLEGE. 
ABERDEEN. 

Principal.—Charles Stewart, M.A. 

Electriciti y.—John Buchanan, D.Se.; James A. Wilson, M.A., B. So., and Peter 
Comrie, M.A., B.Sc. 

Engineering. —James W. Thomson, James A. Wilson, M.A., B.Sc., and Alexander 
R. Henderson. 

Physics and Chemistry.—John Buchanan, D. So.; James A. Wilson, M.A., B. Sc.; 
Herbert G. Williams, B. Sc.; Peter Comrie, M.A., B.Sc.; John Foubister, 
M.A.; and Peter Leslie, M.A. 

Sccrctary.—Thos. Fotheringham. 


HACKNEY INSTITUTE. 


(Comprising CENTRAL INSTITUTE, Hackngy Downs, N.E., and SIR JOHN CASS'S 
INSTITUTE, Casstanp Road, Hacknsy, Х.Е. 


Principal.—Percy В. Kirk, M.A. 


HALIFAX MUNICIPAL TECHNICAL SCHOOL. 
HALIFAX. 
Principal and Secretary.—J. Crowther, B.Sc. 
Physics and Electricity A. Brear, B.Sc. 
Engíneering.—J. Н. Hardy, A. R. C. S., and C. A. King, A. R. C. S. 


HARRIS INSTITUTE. 
PRESTON. 
Teacher of Electricity.—G. E. Gittins. 
Teacher ој Engineering.—C. E. Handy, Wh. Sc. 
Teacher of Physics.—L. В. Wheatcroft, B.Sc. 
Secretary. —T. R. Jolly, F. C. I. S. 


HARROGATE TECHNICAL SCHOOL. 
HARROGATE. 
Principal.—T. Watson. 
Electricity and Magnetism, Physics and Chemistry.—E. Morris, A. R. C. S., A. R. S. M. 
Mathematics.—E. Morris, A. R. C. S., A. R. S. M., and А. E. Thoseby, В.А. 
Secretary.—Edwin Raworth. 


HOLMFIRTH TECHNICAL INSTITUTE. 


HOLMFIRTH, YORKS. 
Mathematics.—G. B. Heath. 
Chemistry.—H. Harper. 
Seeretury.—James Jackson. 
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HUDDERSFIELD TECHNICAL COLLEGE. 
Principal and Professor of Chemistry.—S. G. Rawaon, D.Sc., ЕЛ.С. 
Engineering. — J. Н. Grindley, D.Sc. 
Physics.—W. В. Bower. A. R. C. S. 
Mathematics. W. H. Hirst, B. A. 
Secretary. — Thomas Thorp. 


HULL MUNICIPAL TECHNICAL SCHOOL, 
Principal. — J. T. Riley, D. Sc. 
Vice- Principal. — T. Luxton, B. A., B. Sc. 
Electrical Engineering. — T. W. O. Howe, M. Sc., Wh. Sc. 
Mechanical Engineeriny.—C. L. Eclair Heath, A.M I. C. E., Wh. Sch. 
Mathematics. R. Proudlove, M.Sc. 
Phijsics.— R. W. Hutchinson, B. Sc. 


HYDE TECHNICAL SCHOOL. 


HYDE. 
Electricity and Maynetism ant Physics. —J. Е. Heald, B.Sc. 
Engineering.—W. E. Berry. 
Chemistry.—D. T. Shaw, B. Sc. 
Muthematics.—F. Graham, M. A. 
Organising Secretary.—S. Ashworth. 
Headmaster of Secondary Day School. —C. Н. Burden, B.A., B. Sc. 


KIDDERMINSTER SCHOOL OF SCIENCE. 
Principal.—H. E. Hadley, B.Sc., A. R. C. S. 
Pliysics.— The Principal. 
Chemistry. — J. C. Gregory. 
Mathematics.—G. J. Yates. 
‚ Secretary. — F. Perkins. 


LEEDS INSTITUTE: TECHNICAL SCHOOL. 
Head Master.—R. E. Barnett, B.Sc., A.R.C.S. 
Electricity and Physics.—J. Е. Tindall, B.Sc., B.A. 
Engineering.—G. F. Burn, A.M.I.Mech.E. 
Secretary.—Arthur Tait. 


LEICESTER MUNICIPAL TECHNICAL SCHOOL. 
Principal.—John Н. Hawthorn, M.A. 
Physics and Electrical Engineering.—-E. E. Brooks, B.Sc. 
Mechanical Engineering. —J. F. Brooks, А.М.Т.М.Е. 
Secretary.—Thomas Groves. 


LEIGH TECHNICAL SCHOOL. 
Балан, Lancs. 
Principal.—John Stott. 
Electricity and Magnetism, Physics and Chemistry.—J. W. Saville. 
Mathematics. W. Н. R. Darlington. 
Secretury.— James Ward. 


LEYTON TECHNICAL INSTITUTE. 
| LEYTON, Essgx. 
Principal and Secretary.—Henry Hills, B.Sc., В.А. 
Electrical Engineering and Physics.—E. Smith, B. Sc., A. R. C. Sc. 
Mathematics. —T. Petch, B.Sc., B. A. 


LIMERICK MUNICIPAL TECHNICAL SCHOOLS. 
LIMERICK. 
Principal and Secretary.—Jas. Quick, A. I. E. E. 
Electricity and Magnetism and Physics.--The Principal. 
Engineering, Mathzmlics and Chemistry. —Chas. Jefcoat, А RO Sc., Wh. Sc. 
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LIVERPOOL SCHOOL OF SCIENCE, TECHNOLOGY AND E 
Electricity.—J. E. Lloyd Barnes, M.I.M.E. 
Engineering. R. A. Sloan, M. I. M. E. 
Physics. — 8. S. Richardson, B. Sc. 
Secretary. — W. T. Emery. 


LONDONDERRY SCIENCE AND TECHNICAL SCHOOLS. 
LONDONDERBY. 
Principa? -G. E. Armstrong, M.Sc., A.M.I.M.E. 
Electricity and Magnetism. —O. S. Spoke, Wh. Ex. 
Engineering, Physics and. Mathematics. —The Principal. 
Secretury.—J. А. Williams. 


LURGAN TECHNICAL SCHOOL. 
LURGAN. 
Principal and Secretary.—W. J. Lark. 
Physics and Electrical Enyineering.—The Principal. 
Mathematics. The Principal and G. Begley. 


MANCHESTER MUNICIPAL SCHOOL OF TECHNOLOGY. 

Principal.—J. H. Reynolds, M.Sc. 

Assistant Principal.—Prof. J. P. Wrapson, B.A. 

Muthematics.—Prof. J. P. Wrapson, B.A.; Н. Brotherton, У. King, B.Sc., 
R. Barlow, R. Lunt, У. H. Madden, and W. 5. Barratt. 

Mechanical Engineering.—Prof. J. T. Nicolson, D.Sc., M.I.C.E. ; Prof. H. G. Jordan, 
A. R. C. S. I., M.I.M.E.; В. M. Anderson, Assoc. G. T. C.; A. L. Mellanby, 
M. Sc.; W. C. Popplewell, М.5:.; Н. Threlfall, A.R.C.S.I.; W. H. Davies, 
В. Trainor, W. Н. Cummins, T. Jones, M.I.M.E, Н. Н. Balls, J. Е. 
Nield, R. Morton, and F. E. Gobey. 

Electrical Engineering and Physics. —Prof. А. Schwartz, A. I. E. E.; Prof. W. W. Haldane 
Gee, B.Sc., F.C.S., A. M. I. E. E.; A. Adamson, A. R. C. S. L; C. Kinzbrunner ; 
N. West, AL. EE, J. K. "Wilkins, В. А.; J. Н. Wolfenden, B.Sc. ; 
P. McMichael. 

Chemistry.—Prof. W. J. Pope; Prof. E. Knecht, Ph. D.; J. Hübner (bleaching, 
dyeing, printing, finishing and paper manufacture); J. Grant, F. I. C., 
F. C. S.; E. L. Rhead, L. G. Radcliffe, К. L. Taylor, F. I. C., F. C. S.; S. J. 
Peachey, F. C. S. 

Architecture, Descriptive Geometry, Building Construction, de. — A. E. Corbett, 
A. R. I. B. A.; J. Wilson, T. Harper, A. Briggs, W. H. Cantrill (painting and 
decorating). 

Sanitary and Municipal Engineering.—Prof. J. Radcliffe, F. R. Met. Soc., M. S. I., 
R. P. C.; A. Herringshaw, R. P. C.: W. H. Atherton, M.Sc. ; F. H. Brunt; 
F. Craven Moore, M. Sc., M. D., M. R. C. P.; ЈЕ. W. Platt; R. Bardsley, R. P. C.; 
А. S. Chadwick. 

Textile Industries. — Prof. Т W. Fox, W. Myers, J. Winterbottom, H. Cadness. 

Photographic and Printine J Crafts.—C. W. Gamble, C. Blackshaw, R. B. Fishenden 


NEWPORT (MON.) TECHNICAL INSTITUTE. 
NEwroRT (Mo.). 

Principal.—4J. J. Stewart, M.A. (Cantab.), B.Sc. (Lond.). 
Electricity and Magnetism anl Phi sies. —The Principal and G. R. Ри 
KFugincering.— S. G. Watts. 
Cheiistry.—E. P. Perman, D. Sc., апа А. A. Read, F. I. C. 
Mathematics.-—F. E. Battersby, M. А., and J. Parkes. 
естеіату. — Сео. W. Moores. 
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NORTHAMPTON AND COUNTY MODERN AND TECHNICAL SCHOOL. 
NORTHAMPTON. 
Chairman of the Governors.—The Rt. Hon. Earl Spencer, К.С. 
Head Master.—R. Elliot Steel, M.A. 
Electricity and Physics.—R. Elliot Steel, M.A. 
Mathematics and Mechanics.—G. L, Bradley, B.A. 
Chemistry, —R. Elliot Steel, М.А. 
Machine Construction and Drawing. W. R. Morgan. 
Secretary. — Alfred O. Kamer. 


NORTHERN POLYTECHNIC INSTITUTE. 
HorLowav, LoNpoN, N. 

Principal.—Reg. S. Clay, D.Sc. 
Physics and Electrical Engineering.—V. A. Mundella, M.A., B.Sc., A. M. I. E. E. 
Engineering.—H. А. Garratt, A.M.I.C.E. 
Mathematics.—P. Coleman, М.А. 
Chemistry.— W. H. Mills, Sc.D. 
Building. — H. W. Richards. 


NORWICH MUNICIPAL TECHNICAL INSTITUTE. 


Principal and Secretary.—Dr. F. H. Newman. 
Physics and Electrical Engineeriny.—W. S. Brooks, B.Sc., and Н. G. Mayo, В.А; 


NORWOOD TECHNICAL INSTITUTE. 


West Norwoop, LONDON, S.E. 
Principal and. Secretury.—W. Huntingdon, B.Sc. 


PADDINGTON (LONDON) TECHNICAL INSTITUTE. 
SALTRAM CRESCENT, 5 N. W. 
Principal. —J. Ryan, M. A., LL.M. (Camb. i Sc. (Lond. ), M. I. MI. E. 
Engineering. — W. J. Gow, A. R. C. S., A. M. I. C. E. 
Physics.—J. H. Vincent, В. А., Р. Sc. (Lond.), A. R. C. S. 
Chemistry.—H y. Reynolds, B.Sc. (Vict.), Ph.D. 
Necretary.—J. E. Leak. 


PAISLEY TECHNICAL SCHOOL. 
Principal. Angus McLean, B.Sc. 
Electricity and Physics.—The Principal. 
Electrical Engineering.—John Maclean, A. M. I. C. E., A. M. I. E. E. 
Secretary. — James Gardner. 


PETERBOROUGH (БОКЕ OF) COUNTY TECHNICAL SCHOOL. 
PETERBOROUGH, 
Principal.—Edward Worthington. 
Electricity and Magnetism, Mathematics, Physics and Chemistry.—George Howsam, 
Engineering. Ernest W. Turner. 
Secretury.—W alter J. Deacon. 


PLYMOUTH TECHNICAL SCHOOL. 
PLYMOUTH. 
Headmaster of Science School.—J. B. Brown. 
Electricity and Magnetism and Physics. — F. R. Talbot, B. Se. 
Engineering.—T. А. Locke. 
Chemistry.—Dr. J. В. Thackrah. 
Mathematics.—A. S. Tombe. 
Secretary. —E. Chandler Cook (18, Princess-square, Plymouth). 


THE REGENT STREET POLYTECHNIC. 
REGENT STREET, LONDON, W. 
Director of Education.—Rohert Mitchell. 
Electrical Engineering.—W. Hibbert, A. M. I. E. E., F. L C.; F. Е, Smith, A. R. C. S.; 
W. J. Thorrowgood, A I. E. E.; T. S. Sewell, A. I. E. E. 
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Engineering.—Henry J. Spooner, C.E., M. I. M. E., A.M.I.C.E.; Assistants, Е. G. 
Gavey, A.M.I.M.E.; Н. Farrington, B.Sc.; Е. Beer; W. J. Sanders; and 
W. Hadnutt. 

Chemistry.—R. А. Ward; Frank E. Weston, B.Sc., F.C. S.; A. F. Joseph; 
F. Harvey ; and F. Lakeman. 

Malliematics.— F. S. Beer, A. B. Malden and C. W. Hester. 

Secretary.—Leonard Н. Harris. 


PORTSMOUTH MUNICIPAL TECHNICAL SCHOOL. 
Principal.—Oliver Freeman, Wb Se A. R. C. S., A. I. E. E. 
Mathematics.—W. Е. S. Brough B. A.; H. Tribe. 

Electricity and Pliysies.— The Principal and W. E. S. Brough, B. A. 
Engineering. —S. E. Lamb, A. R. C. S., A. M. I. M. E., and S. Hird, M. Sc. 
Chemistry. — F. Beddow, D. Sc., Ph.D. ; W. A. Rankine, B. Sc. 
Secretary. — Н. E. Curtis. 


RAWTENSTALL TECHNICAL SCHOOL. 
RAWTENSTALL 
Electricity and Magnetism.—J. R. Hardman. 
Machine Construction.—W . Н. Peregrine, A. M. I. M. E. 
Chemistry.—J. Horsfall, F.C.S. 
Mathematics.—R. Barrow, M.A., LL.D. 
Secretury.—James Whalley (Town Clerk). 


REDRUTH SCHOOL OF MINES AND ART. 
Principal.—C. Ridding, A. R. S. M., F. I. C. 
Mathematies.— T. Shopland, B. A. 
Electricity and Magnetism.—H. C. Ridding. 
Chemistry and Metallurgy.—H. C. Ridding. 
Mechanics. — R. Н. Watson, B. A. 
Steam and Machine Construction.—J. Blight. 
Registrar.—James Winn. 


ROCHDALE MUNICIPAL TECHNICAL SCHOOL. 
NELSON STREET, ROCHDALE. 

Mathematics and Theoretical Mechanics.—John Е. Wilkinson, B.A. 

Electrical Departnent.—Head Lecturer, J. В. Ashworth, D.Sc., F.P.S. ; Assistant, 
James L. Maxim, B.Sc. 

Mechanical Engineering Department.—Head Teacher, Grindrod Kershaw, 
A. M. I. Mech. E.; Assistants, W. Н. Peregrine, A.M.I.Mecb.E. ; W. Stott, 
and J. Ashworth. | 

‘Chemistry and Dyeing.—E. A. Wagstaffe, Ph.D., M.Sc. 

‘Oganising Secretary.—Arthur Barnish. 


SALFORD ROYAL TECHNICAL INSTITUTE. 
Principal.—H. B. Knowles, M.A. 
Applied Physics and Electrical Engineering.—W. В. Burnie, A. I. E. E.; E. S. Robson, 
M.Sc.; John Henry, M.A., BE: M. H. Barnes, J. Н. Havelock, C. Johnson. 
Mathematics and English.—A. Н. Gibson, B. Sc.; M. H. Barnes, H. Collier, С. S. 
smith, C. С. Beardwell, А. Kershaw, Geo. Cheetham, A. Collier, F. 6. 
Bower and W. J. Hamnett. | 
Mechanical Engineering.—J. Morris, M.I.Mech.E. ; U. Bates; J. Hall and Assistants. 
Chemistry. —B. Prentice, Ph.D., B.Sc.; Е. Clarke, B. Sc.; E. Green and Е. Hill. 
Technical Chemistry, Dyeing and Calico Printing —J. В. Appleyard, F. I. C., F.R.S.E. 
Building Trades.—VF. W. Tomlinson, M.San.l.; R. Carr, T. Cooke, C. Cass, 
Е. Hewitt, J. Kershaw, Е. Merchant, Е. M. Pearson and J. T. Hall, С.Е. 


Also Schol of Art and Classes in various Technological, Domestic and Trade Subjects. 
Secretary. — R. Martin. 
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SALT SCHOOLS, 
l| SHIPLEY, YORKS. 
Mathematics and Physics.—W. P. Winter, B.Sc., and C. W. Studley, B. Sc. 
Engineering.—W m. Stevenson and J. W. P. Hayton, B.Sc., В.А., А R.C.Sc. 
Chemistry.—W. P. Winter, B.Sc. ; S. Davies, B.Sc. 
Organising Secretary. —William Fry. 


SHREWSBURY TECHNICAL SCHOOL. 
SHREWSBURY. 
Science Master.—H. М. Timpany, M.Sc. 
Secretary.—J. Williams (Guildhall, Shrewsbury). 


SMETHWICK TECHNICAL SCHOOL. 
SMETHWICK. 
Principal.—Robert A. Lyster, B.Sc. 
Engineering.—A. Adams. 
Electricity and Magnetism.—The Principal. 
AMathematics.—The Principal and A Adams. 
Chemistry.—The Principal and H. Bishop. 
Secretary.—Arthur H. Sears. 


SOUTHEND-ON-SEA MUNICIPAL TECHNICAL SCHOOL.. 


Principal.—Jos. Hitchcock. | 
Electricity, Physics and Mathematics.—Meyer Finn, B.Sc., and В. J. Palmer, В.56. 
Chemistry.— Augustus J. Walker, B.Sc. 

Secretary.— F. W. Powell. 


SOUTH NORWOOD (LONDON) POLYTECHNIC. 


Electricity and Magnetism.—W. Jacobs, В.А. 
Mathematics.—A. Hillier, B.A. 

Physics.—J. Forrest, 

Secretary.—J. Potter. 


SOUTH-WESTERN POLYTECHNIC. 
MANRESA Boun, CHELSEA, LON DON, S.W. 

Principal. —V acant. 

Physics and Mathematics.—Acting Head of Department, W. Н. Eccles, D. Sc.; 
Lecturer in Mathematics, J. Lister, A.R.C.S. ; Lecturer in Physics, L. 
Lownds, B.Sc., Ph.D. ; Demonstrators, Н. Cottam, B.Sc., №. Nicholson and 
A. Press, B Sc. 

Flectrical Engineering.—C. Е. Smith, Wh. Sc., A. M. Inst. C. E., A.M.LE.E. ; Demon- 
strators, О. Oschwald, B.A., and T. Wadsworth, B.Sc. Lecturer in Wiring 
and Technical Mathematics, H. D. Wilkinson, M.I.E.E. 

Chemistry and Metallurgy.—J. B. Coleman, A. R. C. S., F. I. C., F. C. S.; Demonstrators, 

W. E. Oakden, F. H. Lowe, B.Sc., J. C. Crocker, B. A., and C. W. 
Hale, A. K. C. 

Mechanical Hngineering.— W. W. Е. Pullen, Wh. Sc., A. M. I. C. E., M. IM. E.; 

КЕТГЕН Lecturers, L. D. Coueslant, A.M.I.M.E., Wh.Ex.; Н. Aughtie, 


Metal Workshop Instructor.—G. Earthy. 


STOCKPORT MUNICIPAL TECHNICAL SCHOOL. 
Principal.—R. J. Brown, M.Sc. 
Electricity.—J. R. Ashworth, M.Sc. 
Engineering. -R. Chorley, A. R. C. S. 
Phys ics.— R. J. Brown, M.Sc. ; and J. R. Ashworth, M. Se. 
Secretary. R. J. Brown, M.Sc. 
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SUNDERLAND TECHNICAL COLLEGE. 

Principal.—B. Branford, M.A. 

Lecturer in Mathematics.—The Principal; Assistant Lecturers, E. R. Verity, 
A.R.C.S., and A. Stephenson, B.A. 

Lecturer in Physics and Electrical. Engineering. -T. C. Ваше, M.A., D. Sc.; 
Assistants, А. H. Laurence and У. J. Bailey. 

Lecturer in Mechanical and Civil Engineering.—J. H. Smith, D.Sc., A. R. C. S., 
Wh.Sc.; Assistants, В. Fergusson, B.Sc., and Е. H. Моша, A. R. C. S. 

Lecturer т Chemistry.—C. Е. Baker, B.Sc., Ph.D. ; Assistant, E. Stansfield, M.Sc. 


SUTHERLAND TECHNICAL INSTITUTE. 
LONGTON, STAFFs, 
Principal.—Walter Harris, M.A., Ph.D., F.C.S. 
Electricity and Magnetism.—W. Renwick, B.Sc., and Е. Jones, 
Physics.— W. Renwick, B.Sc. 
Secretary.—W. Т. Cope (Court House, Longton). 


SWANSEA TECHNICAL COLLEGE. 
Principal.—J. Trevor Owen, М.А. 
Electricity and Physics, —Wm. Williams, B.Sc. 
Hugineering.—T. Gilbert Jones, M.Sc. 
Chomistry.—E. H. Tripp, Ph.D., F. C. S. 
Melina flurqy. G. Melland, B. Sc., A. R. S. M. 
Secretary. — Wm. James. 


SWINDON AND NORTH WILTS TECHNICAL SCHOOL. 
Principal. — Vacant. 


Physics and Electrical Engineering. — The Principal. 
Secretary. — W. Seaton. 


TAUNTON MUNICIPAL TECHNICAL INSTITUTE. 


Principal. —W., R. Kelsey, B.Sc., A. M. I. E. E. 
Electrical Engineering and Phystcs.—The Principal. 
Mechanical Engineering.—Laurence C. Barker. 
Chemistry. A. Goodlife, В.А. 


АДА TECHNICAL INSTITUTE, 
, Нон STREET, WANDSWORTH, S.W. 

_ Principal.— Geo. Goodchild, B.A., B.Sc. 

Physics and Mathematics. —-Н. Waite, B.A., B.Sc. 

~ Chemistry. — A. Greeves, A. R. C. S. 

Secretary. — W. Raine Sel wood. 


WEDNESBURY MUNICIPAL TECHNICAL SCHOOL. 
WEDNESBURY. 
Engineering. —W. Onions. 
Chemistry.—H. W. Waldron. 
Mathematics. A. Owens. 
Secretary. Edward Wilson. 


WEST BROMWICH MUNICIPAL SCIENCE SCHOOL. 


Principal. —R. Lloyd Whiteley, E. I. C., F. C. S. 
Electricity and Physics.—H. R. Prescott, AR. S. M. 
Engineering.—L. H. Barker, B. Sc. 

DAY о SCHOOL. 
Head M,. -A. J. Menzies, M.A., B.S 
Science and Mathematics —Perey M. Taker B Sc. 
Afauual [nstiucfion. —R. Jackman. 
Secretary.—J. Е Pickles, M.A., D Sc. 
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WEST HAM MUNICIPAL TECHNICAL INSTITUTE. 
Romrorp Roan, West НАМ, Е. 

Principal.—Albert E. Briscoe, A. R. C. Sc. (Lond.), B.Sc., A. I. E. E. 

Physics and Маетаћез— В. G. Starling, A. R. C. Sc., B.Sc.; F. C. Clarke, A. R. C. Sc., 
B. Sc.; and W. S. Tucker, A. R. C. Sc. 

Civil and Mechanical. Engineering. — John Duncan, Wh. Ex., A. M. I. Mech. E.; A. 
Walker, A. M. I. Mech. E.; Edward Howarth, B. Sc. 

Electrical Engincering.—A. E. Briscoe, A. R. C. Sc., B. Sc.; T. H. Vigor; B. S. 
Cohen, A I. E. E., and W. J. Bulloch. | 

Chemistry.—Harold A. Auden, D.Sc., M. Sc.; and Е. Н. Streatfeild. 

Instructors in Hund icruſis.— William Smith; J.H. McCurdy ; H. Smith; T. Taylor; 
T. Page; P. A. Wells; T. J. Perrin; and J. Harmer. 

Naval Architecture. —E. L. Attwood, M. I. N. A.; and F. Shepherd. 

Building Construction. — Edward Willis, F. S. L; W. E. Trent, F. S. I.; and A. Wells, 
A. R. I. B. A. | 


WESTMINSTER TECHNICAL INSTITUTE. 
VINCENT SQUARE, WESTMINSTER, S. W. 
Principal.—C. W. Kimmins, M.A., D.Sc. 
Secretury—Miss K. О. Helmore. 


WIGAN MINING AND TECHNICAL SCHOOLS. 
WicAN, 
Principal.— D. W. Steele. 
Physics. —H. Bullough, B. A., B. Sc. 
Engineering. R. M Metcalfe, A. R. C. S. 
Chemistry.— W. J. Orsman, F. I. C., F. C. S. 
Mathematics.—S. H. Williams. 
Hon. Sec. — T. Ratcliffe Ellis. 


WILLESDEN POLYTECHNIC. 
Кивовх, Lonpon, N.W. 
Principal.—W m. Houston, В.А. 
Electricity and Magnetisi, Physics and Chemistry.—E. M. Eagles, M.A. 
Engineering.—D. Walton. 
Mathematics.—J. Н. Fry. 
Electrical Engineering.—F. Н. Taylor, A. M. I. E. E. 


WIMBLEDON TECHNICAL INSTITUTE. 
WIMBLEDON. 
Principal and Secrelary.—W. A. Harwood. 


Electricity and Magnetism.—W. F. Daniell. 
Engineering.—P, J. Buddery. 
Chemistry.—H. У. Capsey, A.R.C.S. 
Mathematics.—A. Day. 


WOLVERHAMPTON MUNICIPAL TECHNICAL SCHOOL. 
Electrical Engineering.—P. M. Baker, B.Sc. | 
Physics. — W. Whitehouse, H. J. Tench and A. T. Harrison, B.Sc. 
Engineering.—P. M. Baker, B.Sc., and E. H. Warden. 

Electric. Wiring. —J. Griffiths. 
Secretary.—Geo. Е. Chell. 
WOOLWICH POLYTECHNIC. 


WoorwicH, Гомрок, S.E. 


Principal. —William Gannon, M.A. 

Electrical Engineering.— H. E. Wimperis, B.A., Wh. Sc., A. M. Inst. C. E., and C. A. 
West, B. Sc. 

Mechanical Engineering. — Wm. Carnegie, A. M. Inst. C. E.; C. I. Buckelidge, Wh. Ex. 

Physics.—J. H. Quick; I. H. Hersch, M. A.; Ed. Едвег ; F. J. Rahtz, M.A. ; W. A. 
Warriner, B.Sc.; С. A. West, B.Sc.; P. I. Watkin, M. A. 

Chemistry. — J. B. Farlie, F.C. S.,; D. Homfray, B.Sc.; A. H. Mundey and 
H. R. Pitt. 

Ep 51" 


— - ЖА 


730 1904.—“ THE ELECTRICIAN" 
Mathematics.—1. H. Hersch, M. A.; T. Lattimer, MA.; T. S. Usherwood, Wh. Ex.: 
and С. J. Buckeridge, Wh.Ex. 


Clerk to the Governors.—A. J. Naylor, F. C. I. S. 


^A WORKING MEN'S COLLEGE. 
. 46, Gr. ORMOND Street, Lonpon, W.C. 
Principal. —Prof. A. У. Dicey, M.A., К.С. 
Electricity and Mugnetism.—J. J. Denton. 
Physics. E. W. Kowntree, В.А. 
Mathematics.—J. Jacob, B.A. 
Secretary.—E. C. Duchesne. 


NATIONAL ASSOCIATION FOR THE PROMOTION OF TECHNICAL AND 
SECONDARY EDUCATION. 
10, QUEEN ANNz's GATE, LONDON, S.W. 
President—The Duke of Devonshire, K.G. 
Hon. Secretary.—Sir Н. E. Roscoe, F.R.S. 
Secretary.—Frederick Oldman. 


ASSOCIATION OF TECHNICAL INSTITUTIONS. 


President.—Sir John Wolfe Barry, K.C.B., F.R.S. 

Treasurer.—Alderman R. F. Martineau (Birmingham). 

Hon. Secretary.—Prof. J. Wertheimer, B.Sc., B.A., Merchant Venturers’ Technical 
College, Bristol. | 


TECHNICAL INSTITUTIONS AFFILIATED DECEMBER, 1902. 


Town ot City. Institution. | Town or City. Institution. 
Ashton-under: London ... Birkbeck. Literary & Scientifis 

Lyne ... ... Heginbottom Technical School Institution 
Bath =... ... Municipal Technical School Do. ... Borough Road Polytechnic 
Belfast ... Municipal Technical Institute Do. ‚.. City of London College 
Birkenhead =... School of Science and Art Do. ... East London Technical College 
р Р Municipal Technical School Do. ... Goldsmiths' Inst., New Cross 

slack burn ... Municipal Technical School Do. ... Northampton Institute 
Bolton ... .. Municipal Technical School | Do. ... Northern Polytechnic Institute 
Bradford .. Municipal Technical College | Do. ... Regent Street Polytechnic 
Brighton ... Municipal Technical School | Do. .. Nr John Cass Technical 
Bristol. . Merchant Venturers' Technical | Institute SEH 

College ро. ... South-Western Polytechnic 

у и En Mechanics Institution | Ро. m $ е р me 

ur ... Technical School Do. ... Wandsworth Tech. Institute 
Camborne ... Mining School | Do. ... Woolwich Polyt'chnic Institute 
Cambridge ` ... Municipal Technical Institute | Manchester .. Municipal School of Technology 
Cardiff .. ... Municipal Technical School | Newcastle-on- : 
Coventry . Municipal Technical Institute Tyne. . Rutherford College 
Darlington . Technical College. Northampton ... County Modern and Technicat 
Darwen... ... Municipal Technical School School 
Derby .. ... Municipal Technical College | Norwich Technical Institute 


Dewsbury ... Technical School Oldham .. ... Municipal Technical School 


; WP 82. Paisley ... Technical School 
о EE | Plymouth |. Municipal Technical Schoo! 
ki . Heriot-Watt College КЕ: Portsmouth .. Municipal Technical School 
Glasgow ... Glasgow and West of Scotland Preston .. Harris Institute 
Technical College Rochdale ... Municipal Technical School 
Halifax  ... ... Technical School! Salford ‚.. Royal Technical Institute 
Huddersfield... Technical College | Sheffield °... University College 
Hull .. =... Municipal Technical School | Southempton ... Hartley Institution 
| Keighley ... Technical Institute St. Helens ... Gamble Institute 
Leeds ... ... School of Science and | Stockport ... Municipal Technical School 
Technology | Swansea ... Intermediate and Tech, School 
Leicester .. . Municipal Technical School | Swindon ... Technical School | 
Lincoln ... .. Municipal Teehnical School‘, Warrington ` . Municipal Technical Insti lute 
Liverpool ... School of Science, Technology West Bromwich Municipal Technical Iustitute 
and Art . ‚ | West Наш . Municipal Technical Institute 
Longton ... Sutherland Technical Institute. | Wolverhampton Municipal Technical School 
London ... Battersea Polytechnic Institute ~ 


The Council is prepared to receive applications for membership from the Governors 
of other Insfituttons. 


\ 
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AGENTS-GENERAL, &с., FOR THE COLONIES. 


(See also Crown Agents for the Colonies, pages 739 and 740.) 


British Columbia ......... JOHN HERBERT TURNER, 818-820, Salisbury House, 
London Wall, E.C. 
Canada ..................... Lord STRATHCONA and Mount ROxAL, G. C. M. G. (High 


Commissioner for the Dominion of Canada), 17 
and 19, Victoria Street, London, S.W. 


W. L GRIFFITH (Secretary). [S. W. 
Cape .......... ыы Тномаз E. FuLLER, C.M.G., 100, Victoria Street, London, 
SPENCER BRYDGES- Topp, C.M.G. (Secretary). \ 
Natal ..................... Sir WALTER РЕАСЕ, K. C. M. G., 26, Victoria Street, 
London, S. W. ee 
R. RUSSELL, M. A., B. C. L. (Secretary). | 
New Brunswick Hon.C. A. DUFF MILLER, 17, Leather Market, London, S. E. 
New South Wales ...... Hon. HENRY COPELAND, 9, "Victoria Street, London, S.W. 
THoMAS G. WHITE (Secretary). | 
New Zealand ............ Hon. WiLLIAM PEMBER REXVES, 13, Victoria Street, 
London, S.W. i 
WALTER KENNAWAY, C.M.G. (Secretary). 
Nova Scotia ............... JOHN HOWARD, 574, Pall Mall, S.W. 
Prince Edward Island ... HARRISON WATSON, Imperial Institute, London, S.W. 


Queensland ............... Hon. Sir HORACE TozER, K.C.M.G., 1, Victoria Street, 
London, S.W. из 
J. M. GRANT, Chief Clerk. 


South Australia ......... H. ALLERDALE GRAINGER, 28-31, Bishopsgate Street Wn., 
London, E.C. 
J. B. WHITING а 
Tasmania .................. Hon. ALFRED Dosson, 5, Victoria Street, London, S.W. 
| Н. W. ELY (Secretary). 
Victoria Hon. ALFRED DOoBSON, 142, Queen Victoria Street, 


London, E.C. (Acting). 
А. W. ARKILL (Acting Secretary). 
Western Australia ...... Hon. H. B. LErRov, C.M.G., 15, Victoria Street, London, 
REGINALD CHARLES HARE (Secretary). [S.W. 


— — ͤ—— — — — 


OFFICIAL LIST OF REPRESENTATIVES OF FOREIGN GOVERNMENTS 
AT LONDON (January, 1904). 


Ambassadors. 

AUSTRIA-HUNGARY ...... Vacant. 

ЕВА МОЕ ар ⁰ M. Paul Cambon, Albert Gate House, Hyde 
Park, S.W. 

GERMANY ..................... Count Paul Wolff Metternich, 9, Carlton House 

Terrace, S. W. 

,, M. Alberto Pansa, 20, Grosvenor Square, W. 

RUSSIA паљене ни Së Count Alexander Constantinovitch Benckendorft, 
Chesham House, Chesham Place, S.W. 

SPAIN оа ааа Duc de Mandas, 1, Grosvenor Gardens, W. 

$ TURKEY е Musurus Pasha, 189, Queen's Gate, S.W. 
UNITED STATES ............ Hon. Joseph H. Choate, 123, Victoria Street, S.W. 


Envoys Extraordinary, Ministers Plenipotentiary and Chargés d Affaires. 
ARGENTINE REPUBLIC... Don F. L. Dominguez, 2, Palace Gate, W. 


BELGIUM .............. Geet Count de Lalainz, 15, West Halkin Street, Bel- 
grave Square, S. W. 
ВОШҮГА......................... Don Carlos С. Candamo, Paris. 


Col Don Pedro Suarez, Charge d'Affaires, 74, 
Compayne Gardens, W. Hampstead, N.W. 
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BRAZIL. aces osucosses .-... M. Joaquim Nabuco, 11, Southwell Gardens, S.W. 

BULGARIA. GE М. D. Tzokow (Diplomatic Agent), Brown's Hotel, 
Dover Street, W. 

CHILE. . . .. бейог Don Domingo Gana, 29, Queen's Gate 

| Terrace, S.W. 

HIN e Chang Та-јеп, 49, Portland Place, W. 

COLOMBIA. „огге . Senor Don Ignacio Gutierrez-Ponce, 42, Holland 
Road, W. * 

СОКЕА.......... See .... Min Yung-Ton, 4, Trebovir Road, Earl's Court 
Road, S.W. 

СОВА, сите ——— Senor К. Montoro, 76, Victoria Street, S.W. 

DENMARK еса . M. de Bille, 24, Pont Street, S.W. 

ECUADOR ..................:.. Senor Don Carlos (+. Candamo, Paris. 

GREECE запосле нанио M. D. С. Métaxas, 31, Marloes Road, W. 

GUATEMALA. . * Senor D. José Tible-Machado, 31, Westminster 
Palace Gardens, Victoria Street, S. W. 

HAI —€—— . М. L. J. Janvier, 5, Albany Court Yard, W. 

CCT Viscount Tadasu Hayashi, 4, Grosvenor Gardens, 

LIBERIA ........ — *Mr. Н. Hayman, 3, Coleman Street, E. C. [S. W. 

MEXICO: ies ao woes edie ees General Don Pedro Rincon Gallardo, 37, Cromwell 

| Road, S.W. 

NETHERLANDS AND Baron Gericke vaa Herwijnen, 8, Grosvenor Gar- 
LUXEMBURRDd............ | dens, S.W. | 
NICARAGUA . „Senor D. José Tible. Machado: 31, Westminster 

Palace Gardens, Victoria ‘Street, S.W. 
PARAGUAY дани ан Senor D. E. Machain, 35, Avenue de Palma, Paris; 
and (Consulate) 18, Eldon Street, London, E. C. 
PERSIA вене General Mirza Mohammed АП Khan Ala-es-Sal- 
taneh, Cornwall House, Cornwall Gardens, 
PERU озера TERT Señor Don Carlos С. Candamo (Paris). S.W. 
*Senor Don E Lembcke, 104, Victoria Street, S.W. 
PORIUGAL. a eiu Marquis de Soveral, G. C. M. G., С.С.У.О., 12, 
Gloucester Place, Portman Square, W. 
BOUN AANTA .................. M. Alexis C. Catargi, 61, Warwick Square, S.W. 
SALVADOR * Senor Don S. Perez Triana, 21, Devonshire Ter- 
race, W. 
RN!!! И *М. Alexander Z. Yovitchitch, 57, Palace Gardens 
Terrace, W. 
SEX M зна оао "E DES gaits Phya Visutr Kosa, 33, Ashburn Place, South 


Kensington, S.W. 
SWEDEN AND NORWAY... Baron C. Blidt, *, Lowndes Street, S.W. 


SWITZERLAND ............... M. Gaston Carlin, 38, Beauchamp Place, Pont 
Street, S.W. 

URUGUAY uidit dv rix *Senor D. A. Saenz de Zumaran, 104, Victoria 
Street, S. W. (Temporary.) 

VENEZUELA ааган General J. A. EE 15, Ауе Victor Hugo, Paris. 


BRITISH COMMERCIAL AGENTS IN FOREIGN COUNTRIES. 


The following is a list of the “commercial agents" appointed by Н.В.М. 
Foreign Office as special representatives of British commercial interests abroad :— -~ 


Russe Henry ARTHUR Сооке, 17, Malaia Dimitrovka, Moscow. 
Е. S. Scuwase, Vlad i vostock. 

Switzerland ............... JohN C. MILLIdAx, British Consulate General, Zurich. 

United States ....... . . . E. SEYMOUR BELL. 196, La Salle-street, Chicago. 

Central America ......... eb. H. MELVILLE, c/o British Legation, Guatemala. 


* These are Charges d' Affaires. 
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BRITISH COMMERCIAL CORRESPONDENTS IN THE COLONIES. 


In view of the improving commercial relations between the Mother Country 
and her Colonies, and in order to assist those of our advertisers, subscribers and 
readers who are engaged or interested in the export of electrical machinery, plant, 
apparatus, instruments, materials, &c., we append a list of State-appointed Officials 
in the Colonies who undertake the duties of receiving and answering commercial 

inquiries which may be addressed to them by British merchants and traders :— 


ANTIGUA se 85 ... The Treasurer, Antigua. 

BAHAMAS e sie ... The Colonial Secretary, Nassau. 
BARBADOS ... ... ... The Colonial Secretary, Bridgetown. 
BASUTOLAND... 220 ... Government Secretary, Masseru. 
BECHUANALANDPROTECTORATE Vernon Eason, Francistown. 

BERMUDA a e ... The Colonial Secretary, Bermuda. 
British Guiana... .. The Controller of Customs, Georgetown. 
British HONDURAS... ... The Colonial Secretary, Belize. 


British Ховтн Borxeo ... The Superintendent of Customs, Sandakan. 
( Mr. E. J. Cattell, Secretary Cape Town Chainber 


CAPE Согоху gece geg of Commerce, Cape Town. 

l Mr. Н. I. Rowbotham, Main-st., Port Elizabeth. 
DOMINICA — ... pis ... The Treasurer, Dominica. 
FALKLAND ÍSLANDS ., ... The Colonial Secretary, Stanley. 
ЕП... Sr за: ... The Assistant Colonial Secretary, Suva. 
GAMBIA ES des ... "The Collector of Customs, Dathurst. 
GIBRALTAR ... yu .. The Colonial Secretary, Gibraltar. 
GOLD Coast SES ... The Colonial Secretary, Accra. 
GRENADA  ... xs ... The Collector of Customs, Grenada. 
Hoxa-Koxc ... з ... The Harbour Master, Hong-Kong. 
JAMAICA |... Ge ... The Colonial Secretary, Kingston. 
Lacos 95 Ve ... The Colonial Secretary, Lagos. 
Mauritius... ak ... The Collector of Customs, Port Lonis. 
MONTSERRAT... ot ... The First Treasury Officer, Montserrat, 
NATAL 38 i ... The Collector of Customs, Durban. 
NEW ZEALAND Ta ... The Secretary for Industries and Commerce, 


Wellington, N.Z. 
Mr. J. H. Meiring, Collector of Customs, Bloem- 
fontein. 
OnaxcE River Col.  ...4 Mr. R. H. Dumaresg and Mr. С. S. Lowndes 
(Inspectors for Land 'Settlement Board), 
Bloemfontein. 


ST. Kirrs. NEVIS . ... The Assistant Treasurer, St. Kitts. 
Sr. Бома  ... ... The Administrator, St. Lucia. 
St. VINCENT... T .. The Supervisor of Customs, St. Vincent. 
SEYCHELLES ... Gë ... The Administrator, Seychelles. 
SIERRA LEONE о ... "The Colonial Secretary, Freetown. 
SOUTHERN NIGERIA ... .. The Secretary to the Government. 
Straits SETTLEMENTS ... The Registrar of Imports and Exports, 
Singapore. 
| Hon. К. Н, Brand, Office of High Commissioner, 
TRANSVAAL ... ed Е Johannesburg. 
| Major С. А. C. Treemer, D.S.O., Johannesburg. 
Твїхїрдр —... xn ... Tbe Collector of Customs, Trinidad. 
VICTORIA — ... T .. The Secretary to the Premier of Victoria, 
Melbourne. 


Before seeking advice or making inquiries it is, however, advisable to com- 
municate with the Commercial Intelligence Branch of the Board of Trade, 50, 
Parliament Street, London, S.W., as the information required may sometimes be 
already available there. We have ourselves, too, intimate business relations with 
the Colonies and foreign countries, and our help is always readily at the service of 
our Subscribers and Advertisers. 
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CONSULS OF FOREIGN STATES IN THE UNITED 
KINGDOM, AND CONSULATE OFFICES. 


Амтииса (United States of). 
Consul-General —H. Clay Evans, 12, St. Helens 
Place, Bishopsgate Street, E.C. 


ARGENTINE REPUBLIC. 
Consul-General —Dr. S. G. Uriburu, 5 Budge 
Row, Canuon Street, E.C. 


AUSTRIA AND HUNGARY. 
Consul- General and Director. of Commercial 
Department of Embassy — Francis Stockinger. 
Secretaries—J. Wohn and Th. von Jaeger, 
22 and 23, Laurence Pountney Lane, E.C. 


BELGIUM. 
Consul-General. (for Great Britain and Ireland) 
— M. E. Бете, Liverpool. 
Consul-General (for London)—M. Francois Н. 
Lenders, 29, Great St. Helens, E.C. 
BOLIVIA. 
Consul General — Col. Don Pedro Suárez, 12, 
Fenchurch Street, E. C. 


BRAZIL. 
Consul-General —J. С. da Fonseca Pereira Pinto, 
Liverpool. 
Consul-General (in London)—Francisco Alves 
Vieira, 6, Great Winchester Street, E.C. 
Сни. 
Consul-General —J. О. Bunster, Liverpool. 
Consul in London—Don A. Torres, 10 aud 11, 
Lime Street, E.C. 
COLOMBIA. 
Consul-General — Don G. В. Calderón, 
Newgate Street, E.C. 


Соксо FREE STATE. 
Consul-General—M. Jules Houdret, 130, London 
Wall, E.C. 
Consul. —J. T. Grein, Z1, Mincing Lane, Е.С. 


СОВЕА. 
Consul-General W. Pritchard Morgan, 1, Queen 
Victoria Street, Е.С. 
Costa Rica. 
Consul-General —J. A. Le Lacheu^, 9! Lom. 
berd Street, E.C. 
CUBA. 
Vice-Consul—L. Garzon у Duany, 75, Victoria 
Street, S.W. 


105, 


DENMARK, 
Acting-Consul—P. T. Raaschou, 1, Muscovy 
Court, Tower Hill, E.C. 


ECUADOR. 
Consul-General —Don Celso Nevares, 46, Lom- 
bard Street, E.C. 
FRANCE. 
Vonsul-General—M. Р. J. B. E. Auzépy, 4, 
Christopher Street, Finsbury, E.C. 
Consul Suppléant M. J. Perier. 


GERMAN EMPIRE, 
Oonsul-General —Baron G. von Lindenfels, 49, 
Finsbury Square, E.C. 
Cons —Gustav Humbert. 


GREECE, 
Consul-General —John J. Stavridi, 40, Old Broad 
Street, E.C. 
Secrctary—I. М. Ioannides. 


GUATEMALA. 


Consul -General —Don José T. Machado, 51, West- 
miuster Palace Gardens, Victoria Street, S.W. 


e . HaYTL 
Consul — Maurice Erdmann, 
Street, Е.С. 


$2, Fenchurch 


HONDURAS. 
Consul-General—M. J. Kelly, 7 and 8, Idol 
Lane, Е.С. 
Consul—M. де Montis. 
ITALY. 
Consul-General—Commendatore Lazzaro Alla- 
tini, 44, Finsbury. Square, E.C. 
Viee-C'onsul—Cav. Р. F. Righetti. 
JAPAN, 
Consul-General—Minozi Arakawa, 84, Bishops- 
gate Street Within, E.C. 
LIBERIA. 
Consul-General—Henry Hayman, 3, Coleman 
Street, E.C. 
Сопки -S. S. de Stein. 
LUXEMBURG. 
Consul-General—H. S. J. Maas, K. N. L., 4, 
Coleman Street, E.C. 


MEXICO. 
Consul— Adolfo Biille, Broad Street House, New 
Broad Street, E.C. 
Monaco. 
Consul-General—Theodore Lumley, 37, Conduit 
Street, W. - 
NETHERLANDS. 
Consul-General—H. S. J. Maas, K. N. L., 4, 
Coleman Street, Е.С. 


NICARAGUA. | 
Consul. General —Seior Jorge Lacayo, Man- 
chester. 
Vice-Consul in London — G. Prael, 7 and 8, 
Lane, E.C. 


PARAGUAY, 
Connd-Gencral—Alfred James, 18, Eldon 
Street, Е.С. | 
Consul in London—Alejandro Е. Baillie. 
PERSIA. 


Consul-General—Harry Seymour Foster, 122 
Victoria Street, S.W. 


PERU. 
Consul-General—E. Lembcke, 104, Victoria 
Street, S. W. 

PORTUGAL. 


Consul-General—Jayme Batalha-Reis, 6, South 
Strect, Finsbury, Е.С. 
ROUMANIA. 
Consul-General—Count Reginald 
London Wall, E.C. 
Chancelicr—Frank Long. 


Russia. 
Consul-Gencral—Daron Robert Ungern Stern- 
berg, 17, Great Winchester Street, E.C. 
Vice-Consul— Osmond C. Knapp. 
SALVADOR. 
Consul-General—M. J. Kelly, 7 and 8, Idol 
Lane, E.C. 
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CONSULS OF FOREIGN STATES IN THE UNITED KINGDOM, 
AND CONSULATE OFFICES— (Continued). 


SWEDEN AND Norway. 
Consul-General —Daniel Danielsson, 24, Great 


San DoMINGO. 


Connd-General in United K inqilom Senor а. 
Miguel Ventura, 17, Coleman Street, Е.С. 5 . 
Consul. Generul in London — Senor O. Ventura. | ° 
| SWITZERLAND. 
SAN MARINO. Consular business attended to at the Swiss 
Consid-General—Comm. А. Serena, J.P., 8, Legation, 38, Beauchamp Place, 5.W. 
Austiu Friara, E.C. TURKEY. 
ERUIT. Consul-Gencral—Emin Effendi, 29, Mincing 
Lane, Е.С. 
Consul-General—H. W. Christmas, 9, Southamp- URUGUAY. 
ton Street, Bloomsbury, W.C. Consul-General —Dr. Carlos Nery, 14, Edinburgh 
Mansions, Victoria Street, S.W. 
SIAM. Consul —Frank Houlder. 
Consul —James Riches, 5 & 6, Great Winchester VENEZUELA. 
Street, E.C. Consul-General —Dr. Jose Gil Fortoul, Liverpool. 
SPAIN. Consul in London—N. J. Н. Schotborgh, Fins- 
Consul-Genera]—Don Ernesto Merlé y Alós, bury Pavement House, Finsbury Pavement, 
20, Mark Lane, E.C. E.C. 


UNITED KINGDOM COAL SUPPLIES. 

A Royal Commission was appointed by the King in December, 1901, “to 
inquire into the question of the coal supplies of the United Kingdom." The terms 
of reference are as follows :— 

To inquire into the extent and available resources of the coalfields uf the United 
Kingdom; the rate of exhaustion which may be anticipated, having regard to possible 
economies in use, by the substitution of other fuel or the adoption of other kinds of power; 
the effect of our exports of coal on the home supply and the time for which that 
supply, especially of the more valuable kinds of coal, will probably be available to British 
consumers, including the Royal Navy, at & cost which would not ba detrimental to the 
general welfare; the possibility of а reduction in that cost, by cheaper transport or by the 
avoidance of unnecessary waste in working, through the adoption of better methods and 
improved appliances, or through & change in the customary term and provisions of 
mineral leases; and whether the mining industry of this country, under existing 
conditions, is maintaining its competitive power with the coalfields of other countries. 


MEMBERS: 

Right Hon. Lord Allerton (Chairman). 

Sir George John Armytage, Bart., F.S.A. 

Sir William Thomas Lewis, Bart.. D.L., J.P., Е.С S., M. I. C. E, МІМ.Е. 

Sir Lindsay Wood, Bart., M.A., J.P., M. I. C. E., M. I. M. E. 

Thomas Bell, Esq. 

William Brace, Esq. 

Arthur Currer Briggs, Esq. 

Prof. Harold Bailey Dixon, M.A. 

James Stedman Dixon, Esq. (President of the Institution of Mining Engineers of 
Great Britain). 

Sir Clement Le Neve Foster, D.Sc., B.A., F.R.S. 

Edward Hull, Esq., M.A., LL.S., F. RS. 

Prof. Charles Lapworth, LL.D., F.R.S. 

Joseph Paton Maclay, Esq. 

Arthur Sopwith, Esq., F.G.S. 

Aubrey Strahan, Еза., F.R.S. 

Jethro Justinian Harris Teall, Esq., M.A., F.R.S. (President of the Geological 
Society of London and Director of the Geological Survey of the United 
Kingdom). | 

Ralph Young, Esq. 

Secretary.—Mr. William Russell, Royal Commissions House, 5, Old Palace Yard, 
Westminster, S.W. 


No actual report has yet been issued by the Commission, but a volume of 
evidence taken by the Commission was published in July, 1903, together with a short 
account of the proceedings of the Commission up to that date. Another volume 
of evidence, and a similar review, is to be issued in February, 1904. 
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BRITISH GOVERNMENT DEPARTMENTS, 


AND THE CHIEF OFFICIALS CONNECTED WITH ELECTRICITY, ENGINEERING, &C. 


FOREIGN OFFICE. 
DowsiNa SriEET, Гохрох, S.W. 
Principal Secretary of State.—The Most Hon. The Marquess of Lansdowne, К.С. 
Рататетату Nerretary—Earl Perey, М.Р. 
Permanent Undler-Necretury—Sir T. H. Sanderson, G.C.3., K. C. M. G., 1.8.0. 
alssistant Under-Secretaries—Hon.. F. H. Villiers, C. B., F. A. Campbell, C. B., and 
Hon. C. Hardinge, C. V. O., C. B. 


HOME OFFICE. 
WHITEHALL, Loxpon, S. W. 

Principal Secretary of State for Home Affairs. - Right Hon. А. Akers-Douglas, M. P. 

Parliamentary U nder-Secretury.—WH on. Thomas Cochrane, М.Р. 

Permanent Under-Secretary.—Sir Kenelm E. Digby, K. C. B. 


Assistant Under-Secretarws.— Henry Hardinge 5. Cunynghame, C. B. (Lega /); Charles | 


Stewart Murdoch, С.Б. 

Inspectors of Explosives.—Capt. J. H. Thomson (Chief); Major A. McN. Cooper Cooper- 
Key, В.А. ; Capt. М. B. Lloyd, R.A.; and Capt. A. Р. Н. Desborough, В.А. 

Chemical Adviser.—Dr. Dupré, F.R.S. 

Inspectors of Mines. — H. Hall, Rainhill, Lancs. ; J. M. Ronaldson, 44, Athole Grdns, 
Glasgow; J. S. Martin, 16, Durdham Park, Bristol; J. T. Robson, Ravens- 
worth, Eaton-grove, Swansea; A. H. Stokes, Green Hill, Derby; J. B. 
Atkinson, 18, Merchiston Grdns, Edinburgh ; W. N. Atkinson, Darlaston, 
Stoke-on-Trent; К. A. Gray, 7, Victoria-square, Penarth, near Cardiff; 
John Gerrard, Worsley, Manchester ; В. Donald Bain, Durham; W. Н. 
Pickering, Compton, Wolverhampton ; R. MacLaren, 19, Morningside Park, 
Edinburgh. 

Assistant Inspectors of Mines. —W. Н. Hepplewhite, St. Anne’s-hill, Nottingham; 
Jas. Mellors, Outwood, near Wakefield; J. Plummer, Bishop Auckland; 
Hugh Johnstone, 77, Montgomerie-street. Kelvinside, Glasgow: W. Saint, 
Kersal Bank, Higher Broughton. Manchester; W. Walker, 2, Pimlico, 
Durham ; T. H. Mottram, 6, Kelvinside Grdns North, Glasgow; H. R. 
Makepeace, Trentham, Stoke-on-Trent; H. R. Hewitt, Breedon Hill-road, 
Derby; Е. Е У. Stokes, Bosvigo Vean, Truro; J. Dyer Lewis, 183, 
Richmond-road, Roath, Cardiff ; Andrew Pearson, The Grove, Rutherglen, 
Glasgow; D. H. Е. Mathews, Hoole, Chester ; J. В. В. Wilson, 182, Chapel- 
town-road, Leeds; G. B. Harrison, 278, Worsley-road, Swinton, Manchester; 
George Е. Adams, 75, Cathedral-road, Cardiff ; С. J. Williams, Coed Menai, 
Bangor; О. В. Jones, 5, Spring-gardens, Chester ; W. Leck, Cleator Moor ; 
F. N. White, 9, Mirador-crescent, Swansea; C. L. Robinson, 8, Serpentine- 
road, Newport, Mon.; A. D. Nicholson, 14, Chatsworth-square, Carlisle ; 
К. J. Trump, Morfa, Stanwell-road, Penarth; H. Walker, Rose Cottage, 
Flax Bourton, Bristol; R. F. M. Prichard, Bryn-Tirion, Bridgend ; J. Cadman, 
e/o R. Mclaren, 19, Morningside Park, Edinburgh. 

Chief Inspector of Factories —B. Arthur Whitelegge, C.B., M.D.; Deputy Chief 
Inspector, W. D. Cramp, Whitehall. 

Superintending Inspectors.—R. W. Cooke-Taylor, 39, Victoria-street, London, S. W.; 
W. A. Beaumont, Leeds; J. А. Redgrave, Birmingham ; H. 5. Richmond, 
Manchester, and J. S. Maitland, (lasgow. 

Medical Inspector. —T. M. Legge, M.D. 

Electrical Inspector. G. Scott Ram, M.I.E.E., Whitehall. 

Principal Lady Inspector.—Miss А. M. Anderson, Whitehall. 

Lady Inspectors, —Miss M. M. Paterson, Glasgow; and Misses L. А. E. Deane, R. E. 
Squire, A. Tracey, Е. Sadler, M. M. Vines, and Н. Martindale, 66, Victoria- 
street, London, S.W. 


= 
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BOARD OF TRADE, 
WHITEHALL GARDENS, LONDON, S. W. 

President. — Right Hon. Gerald W. Balfour, M. P. 

Parliamentary Secretary. — A. Bonar Law, M. P. 

Permanent Secretary. — Sir Francis Hopwood, K. C. B., C. M. G. 

Assistant Secretaries.—Railway Department, Col. Sir Herbert Jekyll, R. E., K. C. M. G.; 
Finance Department, Sir T. W. P. Blomefield, Bart., C. B.; Harbour 
Department, Hon. T. H. W. Pelham; Marine Department, Walter J. 
Howell, C. B. 

Comptroller-General of Commercial, Labour and Statistical Departincnt.—H. 11. Smith, 
C.B 


Chief Inspecting Officer of Railways.—Lt.-Col. Н. A. Yorke, В.Е. 

Inspecting Officers of Iuilways.—Lt.-Col. P. С. von Donop, RE: Major J. W. 
Pringle, R.E.; and Major E. Druitt, R.E. 

Electrical Adviser.—A. P. Trotter. 

Electrician. —J. Rennie. 

Clerk in Charye of Work under Electric Lighting Acts.—H. Booth. 

Superintendent of Standards Department.—H. J. Chaney, 1.8.0. 

Inspector-General in Bankruptey.—Jobn Smith, С.В. 

Inspectors.— F. Wreford, E. Hough. 

OFFICERS APPOINTED UNDER METROPOLITAN GAS ACTs. 

Referces.— A. С. Vernon-Harcourt, F. R. S.; Prof. C. Vernon Boys, F. R. S.; and 
J. S. Haldane, F. R. S. 

Chief Gas Examiner.—Lord Rayleigh, D. C. L., F. R. S. 


COMMERCIAL INTELLIGENCE BRANCH, 50, PARLIAMENT STREET, LON DON, S. W. 

The Intelligence Branch of the Commercial Department of the Board of Trade 
was established in 1899, in consequence of а report by а departmental committee, 
to meet the constantly increasing demand for information on commercial matters. 
The branch is intended as a centre at which such information (е.7., on Commercial 
Statistics, Foreign and Colonial Tariffs, Port, Harbour and Tonnage Dues and Fees, 
Customs Regulations, Consular Fees, Forms of Certificates of Origin, Regu- 
lations concerning Commercial Travellers, Trading Licences, Foreign and Colonial 
Bounties, Foreign and Colonial Contracts open to Tender, &c.) shall be collected 
and prepared in а form convenient for reference. In addition the Dranch replies 
to written or verbal inquiries. 

The office is subject to the Comptroller- General of the Commercial, Statistical 
and Labour Departments of the Doard of Trade, and is under the direction of 
Mr. T. Worthington. 

In consequence of the transfer of the Imperial Institute to the Board of 
Trade, the work formerly carried on by the Commercial Intelligence Section of the 
Imperial Institute 13 now conducted by the Commercial Intelligence Branch of the 
Board of Trade, and а temporary inquiry office has been opened in the City Branch 
of the Imperial Institute at 49, Easteheap, London, Е.С. 


LIGHT RAILWAY COMMISSION, 54, PARLIAMENT Street, Гомром, S.W. 
Commissioners.—The Earl of Jersey, G.C.B., G.C.M.G.; Col. 6. Е. О. Boughey, 
R.E., C. S. I.; Henry Allan Steward. | 
Secretary.—Alan D. Erskine. | 


LOCAL GOVERNMENT BOARD, 
WHITEHALL, LONDON, S.W. 
President. — Right Hon. Walter Hume Long, M.P. 
Parliamentary Secretary.—J. Grant Lawson, М.Р. 
Permanent Secretary.—Sir S. B. Provis, K.C.B. 
Assistant Secretary wut Chief General Inspector.—W. E. Knollys, С.В. 
Legal Adviser.—A. D. Adrian, С.В. 
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Parliament Agent and Legal Assist. Herbert E. Boyce. 

Chief Engineering Inspector. —G. W. Willcocks, M. I. C. E. 

Deputy do. do. — Сол. J. T. Marsh, К.Е. 

Second Deputy do. do. —H. H. Law, А.М.Т.С.Е. 

Engineering Inspectors.—F. Н. Tulloch, M. I. C. E.: Col. W. L. Coke, С.Е. ; R. Н. 
Bicknell, М.Г.С.Е.; W. О. E. Meade King, M.LC.E.; W. A. Ducat, 
A. M. I. C. E.; H. P. Boulnois, M.LC.E.; E. А. S. Fawcett, M. I. C. E.; 
М. K. North, A. M. I. C. E.; A. А. G. Malet, M. I. C. E.; Major C. E. 
Norton, R. E.; Lt.-Col. A. C. Smith, R. E.; Major James Stewart, R. E.; 
Col. А. G. Durnford, В.Е. (Тетр.); Col. W. R. Slacke, R. E. (Temp.) 


COMMISSIONERS OF HIS MAJESTY'S WORKS AND PUBLIC 
BUILDINGS, 
SroREY'S GATE, WESTMINSTER, Гохром, S.W. 
First Commissioner.—Lord Windsor. 
Secretary.—Hon. Sir Schomberg McDonnell, K.C.B., C.V.O. 
Principal Clerks.—J. Fitzgerald, I. S. O., aud W. J. Downer. 
Private Secretary to First Commissioner. — H. J. Hapgood. 
Private Secretary to Secretary.—A. I. Durrant. 
Surveyors, Principal. —W. W. Robertson, F. S. I., F.S.A. (Scotland) ; and H. Tanner, 
I.5.0., F. R. I. B. A., F.S.I. 
Consulting Surveyor.—Sir John Taylor, K. C. B., F. R. I. B. A. 
Chief Engineer. — E. G. Rivers, M. I. C. E. 
ерши Engiucer.— H. A. Me Ferran, A. M. I. M. E. 
Assistant Engineer, Houses of Parliament. —A. P. Patey. A. M. I. C. E. 
BOARD OF EDUCATION, 
WHITEHALI, LONDON, S. W. 
President. — The Most Hon. the Marquis of Londonderry, K. G. 
Parliamentary Secretary. —Sir W. R. Anson, Bart., M. P. 
Secretary. — Robert L. Morant, C. B. 
Advising Counsel. —H. М. Lindsell. 
Accountant-General.—J. Bromley. 
Principal Assistant Secretaries —H. М. Lindsell (Elementary Branch, Whitehall, 
S. W.); Hon. W. N. Bruce (Secondary Schools, South Kensington, S. W.); 
F. G. Ogilvie, М.А. (Technology and Higher Education in Science and Art, 
South Kensington, S. W.) | 


| WAR OFFICE, 
PaLt Marr, Гокрох, S.W. 
Secretary of State for War.—Right Hon. Н. О. Arnold-Forster, М.Р. 
Parliamentary Secretary.—Rt. Hon. The Earl of Donoughmore. 
Financial Secretary.—W. Bromley Davenport, D.S.O., М.Р. 
Permanent Secretary.—Col. Sir E. W. D. Ward, K.C.B. 
Accountant General. —F. Т. Marzials, С.В. 
Director of Contracts. —H. D. De la Bere. 
Inspector-General of Fortifications.—Major-General W. T. Shone, C.B., В.Е. 
Inspector of Submarine Defences.—Major Н. М. Dumbleton, В.Е. 
Director-General of Ordnance. —General Sir Н. Brackenbury, G. C. B., K. C. S. I. 
President of Royal Engineer Committee. —Major-Gen. Sir R. C. Hart, V.C., K.C.B., R E. 
| ROYAL ORDNANCE FACTORIES. 
Chief Superintendent. —H. Е. Donaldson, M.I.C.E. 
Superintendent Royal Gun Factory.—Lt.-Col. Н. С. L. Holden, R.A., F.R.S. 
Superintendent Royal Laboratory.—Major Н. W. W. Barlow, В.А. 
Superintendent Building Works Department.—Col. A. H. Bagnold. 
Superintendent Royal Gunpowder Factory. Major F. L. Nathan, R.A 
Superintendent Royal Carriage Fartory.—Major F. T. Fisher, R.A. 
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ADMIRALTY, 

WHITRHALL, Гохром, S.W. 
First Lord.—The Right Hon. the Earl of Selborne. 
Controller of the Navy —Rear-Admiral W. H. May, M.V.O. 
Parliamentary and Financial Secretary.—Capt. E. Pretyman, M.P. 
Permanent Secretary. Sir Evan MacGregor, K.C.B. 
Assistant Secretary.—C. J. Thomas, C.B. 
Hydrographer.—Rear-Admiral Sir W. J. L. Wharton, K.C.B., F.R.S. 
Director of Naval Construction.—Philip Watts. 
Engineer-in-Chief.—Sir A. John Durston, K.C.B., В.М. 
Director of Dockyards.—Sir J. Williamson, C.B. 
Director of Stores.—F. W. Black. 
Director of Ordnunce.—Capt. Н. D. Barry, R.N. 
Director of Works.—Lt.-Col. E. Raban, В.Е. 
Director of Contracts.-—Gordon Miller, С.В. 
Assistant Director.— W. С. В. Hall. 


INDIA OFFICE, 
St. JAMEs’s РАК, Гомрох, S.W, 

Principal Secretary of State.—Right Hon. W. St. John Brodrick, М.Р. 

Parliamentary Under-Secretary.— The Earl of Hardwicke. 

Permanent Under-Secretary.—Sir Arthur Godley, K.C.B. 

Assistant Under-Secretary.—Sir Horace С. Walpole, K.C.B. 

Public Works Secretary.—F rederick C. Thompson. 

Director-General of Stores. — E. Grant Burls, C.S.I. 


Deputy do. do. —W. Butler. R. N. 
Superintendent Branch Department ( Belvedere-road, Lambeth ). Com. G. T. Wingfield, 
Assistant do. do. -W. E. Phelps. | 


Inspector Scientific Instruments.—Thomas Cushing. 

Director. in- Chief of Indo-European Telegraph Department.—H. A. Kirk. 

Clerk.—C. Е. J. Twisaday. 

Consulting Engineer.—Sir Alexander М. Rendel, K. C. I. E. 

Government Director of Guaranteed Indian Railway Companies. —F. В. Upcott, С. S. I. 


COLON IAL OFFICE, 
Downinc Street, Гохрох, S.W. 
Principal Secretary of State. Right Hon. Alfred Lyttelton, K.C., M.P. 
Parliamentary Under-Secretary.—The Duke of Marlborough, K.G. 
Permanent Under-Secretary.—Sir Montagu Е. Ommanney, K.C. B., K.C.M.G. 
Assistant Under. Secretaries. Frederick Graham, C. B.; C. P. Lucas, С.В; H. B. 
Сох, C. B.; ара R. L. Antrobus, C. B. 
Chief Clerk. — Sir W. А. Baillie- Hamilton, K. C. M. G., C. B. 


SECRETARY FOR SCOTLAND, 
Dover НоџзЕ, WHITEHALL, S.W., AND PARLIAMENT SQUARE, EDINBURGH. | 
Secretary for Scotland. Right Hon. A. Graham Murray, K.C., M.P. 
Private Sec. to Secretary.—R. W. Hepburn. 
Permanent Under-Sec.—Reginald MacLeod, C.B. 
Assistant Under-Secretary.— James M. Dodds. 
Senior Clerk—J. Н. Gascoigne, 


CROWN AGENTS FOR THE COLONIES, 
WHITEHALL GARDENS, S.W., and 1, TOKENHOUSE BuiLDINGS, E. C., LONDON. 
Crown Agents.—Sir Ernest Edward Blake, K.C.M.G. ; Major Maurice Alexander 
Cameron, C.M.G.. late R.E. ; and William Hepworth Mercer, C.M.G. 
Necrelury.— А. B. Keith, M.A. 
Chief Clerk and Accountant.—E. ©. Antrobus. 
teqistrar of Inscribed Stock. —T. S. Dunn, LS.O. ; Assistant—C, F. R. H. Urquhart. 
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Chief Cashier.---L. Adams; Assistant—H. F. Smith. 

Engineering Assistant and Head of Works Branch.—A. M. Heath, A.M.I.C.E. ; 
Assistant, W. H. Lancaster. 

Head of General Stores Brauch.—J. G. Leslie; Assistant W. E. James. 

Head of Shipping Branchi.— N. Hardingham, 1.5.0. ; Assistant—S. Shepherd. 

Head of Correspondence Branch.—G. Hodgson. 

Head of Appointments Branch, —H. Martin. 

City Office.—Clerks : H. D. Dale, F. W. Deakin, F. R. Rose. 

Consulting Engineers: Railways—Gregory, Eyles and Waring, MM.I.C.E. ; Shelford 
and Son, MM. I. C. E.; Hawkshaw and Dobson, MM. I. C. E.; Harbour Works— 
Coode, Son and Matthews, MM. I. C. E. Water and Sanitary Works— 
J. Mansergh and Sons, MM. I. C. E.; O. Chadwick, M. I. C. E., C. M. G. 
Telegraphs and Electric Lighting — Preece and Cardew, MM. I. C. E. 
Military Stores Major-Gen. Harding Steward, R. E., C. M. G. 

Consulting Naval Architect. — Sir E. J. Reed, K. C. B., F. R. S., M. P. 

Inspecting Engineers : General Works—R. Н. H. Stanger, A M. I. C. E.; F. J. Waring, 
M. I. C. E., C. M. G.; J. Duncan Elliot, A. M. I. C. E. Locomotive Engines and 
Railway Carriages— W. P. Marshall and Son, MM. I. C. E.; J. Duncan 
Elliott, A. M. I. C. E. Telegraph and Electrical Lighting Materials—Preece and 
Cardew, MM. I. C. E. 

Consulting Chemist, Analyst and Assayer.—Bertram Blount, F. C. S., F. I. C. 

Inspector of General Stores. — R. Н. H. Stanger, A. M. I. C. E. 

Solicitors. Sutton, Ommanney and Rendall. 

Shipping Agents.—J. and А. B. Freeland. 

Birmingham Agents. —Messrs. V. and R. Blakemore. 

The following are the Colonies and Protectorates for which the Crown Agents 
transact business in this country :— 


Antigua Gold Coast Sierra Leone 

Bahamas Grenada Somali Coast Protectorate 
Barbados Hong Kong Southern Nigeria 
Basutoland Jamaica Straits Settlemerts (Sin- 
Bechuanaland Protectorate Lagos gapore, Penang and Ma- 
Bermuda Leeward Islands lacca) and Federated 
British Guiana Malta | Malay States of Perak, 
British Honduras Mauritius Selangor, Pahang, Negri 
Central Africa Protectorate Montserrat Sembilan | 
Ceylon | Newfoundland Tobago 

Cyprus ‚ Northern Nigeria Transvaal 

Dominica ‚ Orange River Colony Trinidad 

East Africa Protectorate St. Helena | Turks Island 

Falkland Islands St. Kitts Nevis Uganda Protectorate 

Fiji St. Lucia Virgin Islands 

Gambia St. Vincent Wei Hai Wei 

Gibraltar Seychelles Islands 


The Crown Agents also act as agents for the West African Frontier Force, 
the King's African Rifles, the South African Constabulary, the Uganda and Central 
South African Railways. | 

BRITISH MUSEUM, 

GREAT RussELL-STRERT, Lonpon, W. C. 

Director Gas IAM Librarian —Sir E. Maunde Thompson, K.C.B., D.C.L., LL.D., 
Assistant Secretary—Francis E. Tucker. 

Accountant.—John Cleave, 1.5.0. 

Keeper of Printed Books.—Geo. K. Fortescue. 

Keeper of Manuscripts.—Edward John Long Scott, D.Litt. 

Keeper of Oriental Printed Books and MSS.—Sir Robert Kennaway Douglas. 
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Keeeper of Prints and Drawings.—Sidney Colvin, М.А. 

Keeper of Egyptian and Assyrian Antiquities.—Ernest A. W. Budge, D.Litt. 

Keeper of Greek and Roman Antiquities.— Alexander Stuart Murray, LL.D. 

Keeper of British and Medieval Antiquities and Ethnography.—Charles Hercules Read, 

Keeper of Coins and Medals.—Barclay Vincent Head, D.C.L. F. S.A. 

Hlectrician.— Carl Joseph Sachs. 

Assistant Electrician.— William George Chisholm. 

VICTORIA AND ALBERT AND BETHNAL GREEN MUSEUMS. 
BETHNAL GEFEN, Гомрох, E. : 

Director (Science Museum ).—Major-Gen. E. В. Festing, C.B., F.R.S. (late В.Е.) 

Director (Art Museum).—Sir C. Purdon Clarke, C.I.E., F.S.A., F. R. I. B. A. 

Assistant Director.—2A. B. Skinner, B.A., F. S. A. 

Senior Keeper (Science Museum ).—W. I. Last, A.M I. C. E. 

Keepers. —H. M Cundall, F.S.A.; W. W. Watts, F. S. A.; S. Wood, B.Sc.; 
С. H. Palmer, B. A.; A. F. Kendrick, В.А. 

Assistant Keepers.—T. А. Lehfeldt; T. F. Parkinson (Resident Officer in charge 
of Bethnal Green Museum); С. Н. Wylde, M. R. A. S.; R. F. Martin; 
І. W. Fulcher, B.Sc.; Е. F. Strange; T. C. Grove; Н. W. Dickinson; 
P. G. Trendell. 

Technical Assistants.—W. J. НШ; F. G. M. Beaumont С. S. Clarke; and G. 
Pinhorne (Ist Class). Е. В. J. Williams; A. E. J. Torrens; E. A. Reid; 
H. W. Hill; F. & C. Bergne, B.A.; W. Riley; T. Christie; H. G. Reid 
(2nd Class.) A. D. ОС. Smith; В.Р. Bedford; Е. W. Stokes. 


— — — — - 


EDINBURGH MUSEUM OF SCIENCE AND ART. 

Director.-—James J. Dobbie, M.A., D.Sc. 

Clerks—A. B. Steele and W. Bell. 

Keepers of Departments. —К. Н. Traquair, M.D., LL.D., F.R.S. (Natural History) ; 
David J. Vallance (Art «nd Ethnographical Department) ; and A. Galt, D.Sc. 
(Technological. Department). 

"Assistant Keepers.—W. Clark, C. №. B. Muston and W. E. Clarke. 

Assistants.—P. Н. Grimshaw, E. Ward and T. Rowatt. 


INSTITUTIONS OF SCIENCE AND ART, DUBLIN. 
(UNDER DEPARTMENT OF AGRICULTURE AND TECHNICAL INSTRUCTION.) 
Virector.— Lieut.-Col. Geo. Tindall Plunkett, C. B., В.Е. (Ret.) 
Chief Clerk und Secretary to Boards.—H. Bantry White, M.A., М.Е. 

(SCIENCE AND ART MUSEUM.) 

Keeper Art and Industrial Collection.—T. Н. Longfield, F.S.A., M.R.I.A. 
Assistants.—J. J. Buckley and E. P. Alabaster. 
Technical Assistant A. McGoogan. 
Keeper Natural History Collection.—R. F. Scharff, Ph.D., B. Sc. 
Keeper of Irish Antiquities.—G. Coffey, B.E., M.R.I.A. 
Mineralogical and Geological Collection.—Prof. G. J. A. Cole, F.G.S., M.R.I.A. 


ROYAL OBSERVATORY, GREENWICH, S.E. 
СИ Hozal.— William Henry Mahoney Christie, C.B., M.A., D. Sc., F. R. S., 
A. S 


і 


Chief И ва Watson Dyson, M.A, F.R.S., F. R. A. S.; Philip H. Cowell, 

First-Class Assistants. —E. W. Maunder, F. R. A. S. (Physical); T. Lewis, F. R. A. S.; 
W. G. Thackeray, F. R. A. S.; Henry Park Hollis, B. A., F. R. A. S.; W. C. 
Nash (Aſagnetic and Meteorological). 

Second-Class Assistants.—A. С. D. Crommelin, B. A., F. R. A. S., and W. W. Bryant, 
B. A., F. R. A. S. 

Clerical Assistant. H. Outhwaite. 
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METEOROLOGICAL OFFICE, 63, VICTORIA STREET, LONDON, S.W. 


Chairman of Council.—Lt.-Gen. Sir R. Strachey, R.E., G. C. S. I. 
Secretary.—W. N. Shaw, Sc. D., F.R.S. 
Marine Superintendent. Comm. M. W. Campbell-Hepworth, C. B., R. N. R. 
Chief ( lerk, — J. S. Harding. 
PATENT OFFICE, 25, SourHAMPTON BUILDINGs, LONDON, W.C. 

Comptroller General. — Cornelius N. Dalton, С.В. 

Registrar of Designs and Trade Maris. — Ralph Griffin. 

Chief Examiner.—Henry Hatfield. 

Chief Clerk.—P. G. L. Webb. 

Principals, — W. J. F. Tomlinson, В. P. Chope, Е. W. Hodges. 
Librarian.—E. Wyndham Hulme. 

Superrising Examiners.—A. Cliff, W. Martin, A. R. Wright. 

Superintendent Sale Branch. A. Harper Lobban. 


THAMES CONSERVANCY, eegen, 8 LoN DON, Е.С. 
Chairman.—Sir F. D. Dixon- Hartland, Engineer. — Charles James More, С.Е. 
Bart., М.Р. Solicitor. —James Hughes. 
Secretary. Robert Philipson. 


TRINITY HOUSE, TOWER Нил, LONDON. E. C. 
Master. — Vice- Admiral H. R. H. the Secretary. — E. Price Edwards. 


Prince of Wales, K.G. Engineer-in-Chief.—Thomas Matthews, 
Deyut y- Master.—Capt. Sir G. В. Vyvyan, M. I. C. E. 
K. C. M. G. Chief Engineering Clerk. —Т. Williams. 


NATION AL PHYSICAL LABORATORY, 
Busay Ноџзе, Тегргмотох, MIDDLESEX. 
| See also pages 417 {о 422, 
СЛазгиии.—ТЬе President of the Royal Society. 
Chairinan of Executive Committee.—Lord Rayleigh, D.C.L., F.R.S. 
Director of Laboratory.—R. Т. Glazebrook, D.Sc., F.R.S. 
Superintendent of Observatory Department (* Kew Observatory ).— Charles Chree, 
Sc. D., LL. D., F. R. S. 
Chief Assistant ( Observatory Department). —T. W. Baker. 
Senior Assistants (Observatory Department).—E. G. Constable, J. Foster, T. Gunter, 
and W. J. Boxall. 
Senior Assistants (Physics Department).—J. A. Harker, D.Sc., A. Campbell, B.A., 
Н. C. Н. Carpenter, Ph.D., and W. Hugo. 
Superintendent Engineering Depar tment.—T. E. ‘Stanton, D.Sc. 


— .... ˙¼§——w— — ЕН — 


LONDON COUNTY COUNCIL. 
Chairman.—Lord Monkswell. | Vice-Chatrman.—E, A. Cornwall, J.P. 
Deputy-Chairman.—R. А. Robinson, J.P. 
CHAIRMEN OF PRINCIPAL CoMMITTEES. 


4 sylums—N, W. Hubbard. Improvements—W . Davies. 

Building Act—Captain Hemphill. Locomotion and Transport in London. 
Corporate Property—W. Е. Mullins. (Special) —W. Н. Dickinson. 
Estublishinent—R. A. Robinson, Parliamentary—T. В. Napier. 
Finunce—Lord Међу. Stores—Thos. Wiles. 

Fire Driaude— E. Smith. | Theatres and Musie Halls —Right 


General Purposes—E. A. Cornwall. Hon. Sir A. E. West. 
Highways—J. Williams Benn. | Works—A. M. Torrance, 
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| PRINCIPAL OFFICERS. 
Clerk.—G. L. Gomme. 
Comptroller.—H. E. Haward. 
Chief Officer, Fire Brigade.—Capt. J. de Courcy Hamilton, В.М. 
Chief Engineer.—M. Fitzmaurice, C.M.G. 
Chief Assistant Engineer.—C. Erwin. 
Assistant. Engineers (Bridges).—W. С. Copperth waite. 
(District, North).—R. М. Gloyne. 
(District, South).—J. Е. Worth, 
Chief Officer of Tramways.—A. L. C. Fell. 
Electrical Engineer for Tramuas.— John H. Rider. 
Mechanical Engineer.—E. Т. Atkinson. 
Chemist.—Frank Clowes, D. Sc., F. I. C. 
Superintendent Architect. —W. E. Riley. 
Valuer.—A. Young. 
Works Manager.—G. W. Humphreys. 
Solicitor. —W. A. Blaxland. 
Chief Officer Public Control Department. A. Spencer. ° 
Clerk of Asylums Committee.—R. W. Partridge. 
Medical Officer.— Shirley F. Murphy. 
Chief Officer Parks Department. —Lt.-Col. J. J. Sexby. 
Statistical Officer.—E. J. Harper. 
Housing Manager. —S. G. Burgess. 
Engineer in Charge of Electricity Meter Testing Station (42, Cranbourn-st., W.C.).— 
T. P. Gunyon. | | 


TECHNICAL EDUCATION BOARD. 
Chairmun.—A. J. Shepheard. 
Secretary and Educational Adviser.—W. Garnett, M.A., D.C.L. 
Assistant Secretary. —B. M. Allen, M.A. 
Chief Inspector. —C. W. Kimmins, M.A., D.Sc. 


The following Institutes and Schools are entirely maintained by the Board :— 
Brixton, Paddington, Shoreditch and Westminster, Technical Institutes, Central 
School of Arts and Crafts, School of Photo-Engraving and Lithography, Camber- 
well School of Arts and Crafts, Clapham and Hammersmith Schools of Arts, and 
the Carriage Building School. 

The following Institutes are aided by the Board :— Battersea, Borough, City, 
Northern, Regent-street, South-Western and Woolwich Polytechnics, Sir John 
Cass’s, Norwood and Wandsworth Technical Institutes, Hackney Institute, &c. 


Further particulars of these Institutes are given on pages 716 to 730. 


The Oldest Weekly Electrical Journal. | [Every Friday, Price 6d.; Post Free 61d. 


The Electrician, 


A Weekly Illustrated Journal of Electrical Engineering, Industry and Science. 
Established 1861—1878. 
THE LARGEST CIRCULATION OF ANY ENGLISH ELECTRICAL PAPER 


Subscription, £1 6s. ; abroad, 81 108. Advertisement Rates on Application 
PUBLISHING OFFICES : 


1,2, and 3, SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 


T Telephone 949 Holbozn.] Telegrams: ‘‘Electrician Newspaper 82 
| Е-р 
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E. J. S. Ellis, B. W. Elliott, Hudson, W. Bouch, W. С. 
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PACIFIC CABLE BOARD. 


17.19, Bedford.st., 


17-19, Bedford-street, W.C. 


W.C. 


17-19, Bedford-street, W.C. 


The principal officers of the Staff of the Pacific Cable Board are as follows :— 


General Manager 


Superintendents : 


Mr. 


Mr. С. H. Reynolds, C.I.E. 
Consulting Engineers : 


Chief Electrician : 
W. 


Bent (Norfolk Island), Mr. 


Mr. J. Milward. 


Secretary : Мг. Hugh Latham. 
Messrs. Clark, Forde and Taylor. 


D. Cuthbert. (Fanning 


Island), Mr. C. L. Hertslet (Doubtless Bay), Mr. T. C. Judd (Southport), 
Мг. В. G. McLachlan (Bamfield) and Mr. J. Milward (Suva, Fiji) (acting). 


Railway. 


Ashby-Nunetn. 
(L. & N. W. & 
Md. Rly. Cos.) 

Ballycastle 


Barry ...... 
Blfst. & County 
Down 
Birkenhead (L. 
& NW. & 
G.W. Joint) 
Brecon and 
Merthyr 
Burry Port & 
Gwendraeth 
Valley 
Caledonian 


Cambrian .... 
Cavan&Leitri m 


*Central Lond. 


Cheshire Lines 


„City and South 
London 


Cleator & Work- 


ington Jn. 


Cockermouth, 
Keswick & Pen- 
rith 

Colne Valley & 

Halstead 

Cork, Bandon 
& South Coast 

Cork & Macrm. 

Cork, Black. 

rock & Pas. 


Donegal 
(3ft. gauge) 
Dublin, Wekiw. 
& Wexford 
Dnde. & Arbrth. 
(Joint) (Cal. & 
М. Brit.) 


E. & W. Jnctn. iStrtfrd-on-Avon| W. Merrick .. 


E. & W. Lork. Un. 
Festiniog .... 
Fshgd. & Reslar. 
Frshwtr.Yrinth. 
and Newport 
(worked by 1. 


of W. Cent Co.) 


Furness 


Glasgow & S. W. 


Glyn Val. (Lgt.) 


Head Office. Goods Mngrs. 


(t: Traffic Man. 
) Goods Man. 


General 


Manager. BEES 


, Т асе Supts. & 


Euston Stat. F. Harrison & G. H. Bisley. T. Eaton and 


J. Mathieson H. A. Walker 
Ballymoney .. H. McAllen .. H. McAllen .. 
Barry, Glam.. | В. Evans. W. Mein .... | В. Evans 
Queen's Quay, | J. Pinion .... | Thos. J. Brit- 
Belfast tain 
Paddington W. Thorne, А. E. Bolter, 
Station] Shrewsbury Paddington 
(Supt.) 
Palmerston H. В. Price .. | Н.В. Price .. Ps 
Hse, Lnd., E.C. 
Burry Port, S. |Arthur Morgan,| S. Е. Taylor, 
Wales Burry Port 5, Gray'sInn- 


302, Buchanan- 
st, Glasgow 
Oswestry (9) . 


R. Millar 


37, College-gn, В. R. Stewart. | W. H. McAdoo 
Dublin 
125, High Hol- 


born, W. C. ham 


Central Stn., Glegge Thomas D. Meldrum.. 


Liverpool 
71, Finsbury | T. C. Jenkin.. | У. Е. Knight. T 
Pvmnt., E.C. 
Workington .. | J. А. Haynes. | M. Knowles. | J. A. Haynes. 
Keswick Peter Thomp- | Peter Thomp- J. Clark (t) .. 
son son 
Halstead, G. Copus .... | W. G. Bailey, 64 
Езвех Halstead, Essex 
Albert Quay, John R. Kerr В.Н. Leslie .. 
Cork 


Capwell, Cork 
Albert. st, Cork 
(Greenboat 
Cork, 308) 
Corris, N. Wales] J. В. Dix 


T. Kemys.... 


F. L. Lyster .. | T. Kemys(t).. 
3.J.O'Sullivan . 


В. Ј. Copinger . 


W.G. V. Smith 


Stranorlar,Co. | R. H. Livesey | W. R. Lawson 
Donegal 

Westiund-row, | А. G. Reid .. | М.Е. Keogh . | J. Coghlan (t). 
Dublin 

Dundee G.G.Hamilton | G.G.Hamilton 


C. Hobbs .... | J. Е. Burke (t) 


Leeds 
Portmadoc .. 


T. С. Mander. (а 
J. S. Hughes. Е. G. Crick .. 


e" G. J. Whitelaw 
С. L.Conacher | Samuel Peck . 


T. C. Mander. 
J. S. Hughes. 


Paddington Sin. 
Hamilton Hse., 
Vic. Embkmt., 


London, Е.С. | 


Engineer-in- 
Chief. 


E. B. Thornhill 


and J. А. 
McDonald 


J. F. Mackinnon,| G. T. M. Brad. 


Ballycastle 
W. Waddell.. 


G. P. Culverwell 


R. E. Johnston, 
Birkenhead 


C. Н. Thomas, У. J. Griffiths, 
Newport Brécon 


C. S. Denniss . | C. S. Denniss . | W.H.Gough(t) | А. J. Collin 


(t) 
G. C. Cuning.| R. O. Graham | C. Partridge(t) | E. P. Grove.. 


Н. Blundell'.. 
P.V. McMahon 
H. Murray .. 


J. Wood, C.E. 


Jno. R. Kerr .. 
R. Evans ... 
А. С. Adams. 
J. В. Dix . 

А. McC.Stewart 


(Con.) 
S. J. Shannon. 


J. F. Burke .. 
D. S. Hartman 


Stores 
Superinten - 
dent. 


shaw 


е 


ва, W.C. 
John Blackburn A. НШҺоаве(д) D.A. Matheson, J. Lorimer, St. 
C.E 


Rollox 
T. S. Golds- 


J. McTeague.. 
(Clerk to Com.) 
G. Е. Pertins . 


worthy 


8. S. Barton, 
Warrington 


M. Keen ... 


J. S. Hughes. | J. Pricharl .. 


» 


Barrow. in- Alfred Aslett . Alfred Aslett . F. J. Ramsden (t) W. S. Whitworth J. Thompsoo 
Furness C. Mossop (9), F. Stileman (Con) 
St. Enoch Sin., | David Cooper. | Е. H. Gillies . C. E.Cockburn(t) Wm. Melville. R. F. Нагрьот. | 
Glasgow Hy. Evans (g) Kilmarrocl 
Chirk ...... | G. M. Jenkins | G. M. Jenkins T 
| 


* Those marked * are electric lines, full technical details of which are given in the large Sheet Table 
Electric Rairways and Tramways in the pocket at the end of this book, 
Those warked t have ovtained powers to adopt electric traction. 


р 
| 


SYSTEMS OF SIGNALLING, LIGHTING, Se, 


| | 


| Telegraph 
Super- 
intendent. 


+ 
i 
$ 


iles 
pen. 


294. 


| Operated 
— 


| 


А. М. Thomp- 
sonand (а) W. 
E. Langdon 


J. B. Saunders 
& Co. 


| 
| 
| 


LR 


J.B. Saunders 
& Co, 


H. Murray . 
. 9 

J. c Saunders 143 
‘ee 68 

Ge 12 | ee 
W. 8. Whit-| 139 
0. Moss u, St. 395 

usse t. sch 
Enoch Station, 
Glasgow 


| i "Those marked 1 are Жасын portions of their system to electric traction. 


Electrical 
Engineer. 
(a) Consulting. 
: (0) ‘Permanent. 


А. M. Thomp- | G. Whale and | Oil and gas. 


Locomotive 
Engineer. 


son & (а) У. | 8. W. Johnson 


E. Langdon 


G. T. M. Brad- | Oil.. 


shaw 


Systems of 
Train 
Lighting. 


(E SE SE эө ө о 


(5 ) F. J. Evaus | J. Н. Hosgood | Stone's elec... 


6 (a) Sir B. Baker, 


(a) Basil Mott & 
(а) H. F. Pars hal 


6 |(5) P. V. McMa- 
hon 
(a) q. Wood & A. 


Н. Strongithorn 
(5) H. Murray. 


(a) J. В. Saun. 
ders & Co. 


(a) ну. Ну. Dennis, 


R. G. Miller.. 


Gas 


G. C. Owen, Ma. ОП and oil 


chen, nr Nport. 
J. Eager .... 


gas 


J. F. McIntosh | Gas & Stone's 


Н. E. Jones.. 
Т. Н. Shanks. 


J. G. Robinson! Oil, 


H, Murray .. 


James W. 
Jobnstone 
M. Keen .... 


J. В. Dix .... 
R. H. Livesey. 
Е. Cronin.... 


W. Williams E 


W.F.Pettigrew , Elec.(Stone's & 
Vicker’s aystms) 


J. Manson, 
Kilmarnock 


elec. 
Pope's Gas .. 
Oil . 


gas and 
elec. 


Elec. ...... 


(Тав ........ 
Ойй....... 
ОП ........ 
Oil. ооовово о вг 
Ой........ МЕ 
Oil апа Gas 
(Pintsch) | 


ee 


Elec. (st. bat- 
teries) 


Oil. 


999999599 


Elec. and gas. 


Об... с... 


Those marked g are under conversion to electric traction 


749 


_ Miles of 
Systems of Signalling. т ne 
Operated. 
Block ..... РОНЕ 
Bi 
Block ...... TRES 
Semaphore .......... | 764 
Tyer's elec. block апа 200 
elec. tablets 
Bloeeek 6,890 
Tyer's elec. tablet and 
block 
dre Teleg., 34 
Teleph.,12 
Elec. blook .......... 


Ord. wire and sema- 31 
phore 
Block where double, 314 


train tablet where 
single 


VAS 241 

2 mls. dbl., block; 94 mls. Ss 

single, elec. train staff 

(Webb & Thompson's) 

McKenzie & Holland & 
train staff 

Elec. train staff (Webb 
and Thompson's) 


Teleg., 5 
Teleph., 5 


Absolute block and elec. 140 
train staff 

Absolute block & elec. 52 
train staff 

Elec. tel. & block ....| 144 

Elec. tel. block ...... 139 

Tyer's block, Sykes lock 1,8144 


and block, ејес. train 
tablet on single lines 


| кр 54 


| 


748 BRITISH AND IRISH RAILWAYS. —CHIEF OF FICIAL 
| бвак ‘Goods Mega. Е ptor. | 
i | jenera 10048 Mngrs. ngineer-in- ee 
Railway. Head Office. Manager, Secretary. (e Traffic Man. Ghief. „ | 
% Goods Man. en, | 
inr ess NT ыы BE EE 
Ashby: Nunetn. Easton: Stat. Е. Harrison & | G. H. B:sley.| T. Eaton and | E. B. Thornhill 
(L. & N. W. & J. Mathieson H. A. Walker and J. A. 
Md. Rly. Cos.) McDonald 
Ballycastle Ballymoney . | Н. McAllen .. | Н. McAllen .. J. F. Mackinnon, G. T. M. Е} 
Ballycastle shaw 
Barry ...... Barry, Glam.. | В. Evans. W. Mein .... | В. Evans... W. Waddell.. i 
Blfst. & County | Queen's Quay, | J. Pinion .... | Thos. J. Brit. G. P. Culverwell: 
Down Belfast tain 
Birkenhead (L. | Paddington W. Thorne, А. E. Bolter, R. E. Johnston, SS 
X N. W. & Station] Shrewsbury Paddington Birkenhead 
G.W. Joint) (Supt.) 
Brecon and Palmerston Н. R. Price .. | H. R. Price. Si C. Н. Thomas, | W. J. Gri” 
Merthyr | Hse, Гла., Е.С. Newport | Brécon 
Burry Port & | Burry Port, S. Arthur Morgan, S. F. Taylor, © aS a 
Gwendraeth | Wales Burry Port 5, Gray's Inn- 
Valley а, W. C. 
Caledonian 302, Buchanan-] R. Millar 


st, Glasgow 
Oswestry (9) . 


Cambrian .... 


Cavan&Leitri m, 37, College-gn, 


Dublin 
* Central Lond. 


Cheshire Lines 
*City and South | 71, 


London Pvmnt., Е.С. 
Cleator & Work-| Workington .. 
ington Jn. 
Cockermouth, | Keswick 
Keswick & Pen- 
rith 
Colne Valley & | Halstead, 
Halstead Essex 


Cork, Bandon 
& South Coast 
Cork & Macrm. 
Cork, Black- 
rock & Pas. 


Cork 


(Greenboat 


Cork d 308) 
Corris, N. Wales 


Donegal А 
(36. рацре) 

Dublin, Мек)“, 
& Wexford 

Dnde. & Arbrth. 
(Joint) (Cal, & 
N. Brit.) 

E. & W. Jnctn. 


Donegal 


Dublin 


E. & W. Vork. Un. Leeds 
Festiniog .... 


Fshgd.& H-slar. [Paddington Sin, 
Frshwtr. Yrth.: Hamilton Hese., 
Vic.lEimbkmt.. 
London, E. C. 


and Newport 
(worked ву 1. 
of W. Cent. Co.) 


Furness ...... Barrow in- 


Furness 
St. Enoch Stin., 


Glasgow & S.W. 
Glasgow 


GlynVal.(Lgt.) Chirk 


* Tuose marked * are electric lines, fu'l 1 1 details of Which are given in the large Sheet Те 
Eleetrie Rai wuys and Tramways in the pocket at the end of this book. 


125, High Hol- 
born, W. C. 


Central Stn., 


Liverpool 
Finsbury 


Albert Quay, 


Capwell, Cork 
Aldert- et, Cork 


Stranorlar, Co. 
Westiand-row, 


Dundee...... 
Strtfrd-on-Avon 


Portmadoc .. 


John Blackburn А. Hillhouse ()) DA Matheson, J. Lorim:.: 
C. E. Rollox 

C. S. Denniss. T. 3. Gu. 

wi 

J. MeTex: 

(Clerk to 

G. F. Рег 


C. S. Denniss . W.H.Gough(t) А. J. Collin .. 
W. H. MeAdoo 


(t 
G. C. Cuning.| R. O. Graham | C. 0 E. P. Grove.. 
ham 


R. R. Stewart. 


Glegge Thomas] D. Meldrum.. | Н. Blundell'.. | S. S. Bart 


Warric 


T. C. Jenkin.. P.V. McMahon ice 


J. A. Haynes. 


W. F. Knight. т 


M. Knowles. | J. A. Haynes. | H. Murray .. 


Peter Thomp- | Peter Thomp- | J. Clark (t) .. | J. Wood, С.Е. 


son son 
а. Сорив.... | У. G. Bailey, M SN 
Halstead,Essex 


John R. Kerr | R. H. Leslie .. Jno, R. Kerr .. 


T. Kemys.... | Е. L. Lyster.. T. Kemys(t).. | В. Evans. | M. Keen 
J.J.0'Bullivan | В. J. Copinger Vs А. С. Adams .. bg 
J. В. Dix .... | У. G. V. Smith J. В. Dix. 
R. H. Livesey | W. R. Lawson A. McC. Stewart 

(Con.) 


А. G. Reid .. | М.Е. Keogh . | J. Coghlan (tj. | S. J. Shannon. 


G.G.Hamilton | G.G.Hamilton 


W. Merrick .. | C. Hobbs .... | J. F. Burke (t) | J. F. Burke 


Т. С. Mander. 
J. S. Hughes. 


T. C. Мапдег. 
J. S. Hughes. 


D. S. Hartman 


Е. G. Crick .. | J. S. Hughes. | J. Рпећ: 
G. J. Whitelaw 


C. L. Conacher Samuel Peck . 


| 


Alfred Aslett . Alfred Aslett . F. J. Ramsden(t) W. S. W hitworth, J. Tho: 


C. Mossop (g), 'F. Stileman (Con) 


David Cooper. | Е. H. Gillies . C. E.Cockburn(t) Wm. Melville. | В. F. Ha: 
Hy. Evans (9) Кута 
| 
а. М. Jenkins G. M. Jenkins Rs Se 


+ Thare marked + have о tained powers to adont electric traction 
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Ki 
Ф А à Systems of ; 
з. ngineer. Locomotive | System | г Railway 
uper- 0 En | таїп Systems of Signalling, ` 
pen (a) Consulting. | Engineer. ider elegraphi 
tendent. | È El D Permanent. 6 Lighting. Operated. 
— — LL —̃̃ — — 7— a > 
М. Thomp. | .. | А. М. Thomp. | G. Whale and | Oil and Sas. | Block ...........,.. 
r1 &nd(o)W,| son & (а) W. S. W. Johnson | 
Langdon Е. Langdon | 
© o ee а. Т, М. Вгад- Оп. 9........ Block 25222 „ „ „ „ 
aw 
under .. | (6) Е. J. Evans | J. Н. Hosgood | Stone's ele... | Blook .............. 
г Co. | 
es .. К. 6. МШег.. Gas ........ Semaphore .......... 761 
B. Saunders G.C.Owen, Ма. Oil and oil Tyer’s elec. block and 200 
; Co. chen,nr Nport.| gas | elec. tablets 
ео J. Eager .... ee .... ee 
Stevenson. 1,168} J.F. McIntosh | Gas & Stone's Block .............. 6,890 
elec. | 
.. Н. Е. Јопев.. Роре'в Gas .. Tyer's elec. tablet ада 
block | 
ee ee T. Н. Shanks ` Oil ........ • Teleg., $4 


(a) Sir B. Baker, 
(а) Basil Mott & 
(0B. F. Parshall 


Teleph., 12 


Elec. block .......... 


on 
Murray (a) J. Wood & A. H. Murray Elec. .. Ord. wire and sema. 31 
H. Strongithorp phore 
H. Murray. 
ae P 92 Gass Block where double, 314 
train tablet where 
single 
- vs James W, Обер коње Blok .............. m 
Jobnstone 
ee ee . Aeen .. .... 243 
.. ke $^ A 2 mle. dbl., block; 94 mis. .. 
single, elec. train staff 
(Webb & Thompson's) 
SS .. J. B. Dix .... У McKenzie & Holland & Teleg., 5 


train staff Teleph., 5 


T R. H. Livesey. | Oil. Elec. train staff (Webb 
and Thompson's 
T R. Cronin.... | Oil and Сав | Absolute block and elec. 140 
(Pintsch) train staff 
Elec. (вё, bat. Absolute block & elec. 52 
teries) train staff 
D. Saunders W. Williams i Elec. tel. & block € 143 
8. Whit- (а) J. B. Saun. | УЕ Pettigrew | Elec.(Stone’s ё Elec. tel, block ...... 139 
worth . ders & Со, Vicker's aystms" 
Russell, 8 ТА 7. Мапвоп, Elec. and gas. Tyer's block, Sykes’ lock 1,8144 
Doch Statio Kilmarnock and block, elec. train 
8gow 


(а) Ну, ennis, 
| uabon 
Those marked + are converting portions of their system to 
Those marked 6 are under conversion to electric traction 


electric traction. 


Railway. 


Ashby-Nunetn. 


(L. & N. W. & 
Md. Rly. Cos.) 
Ballycastle 
Barry ...... 
Blfst. & County 
Dovn 
Birkenhead (L. 
& N. W. E 
G. W. Joint) 
Brecon and 
Merthyr 
Burry Port & 
Gwendraeth 
Valley 
Caledonian 


Cambrian .... 
Cavan&Leitri m 


*Central Lond. 


Cheshire Lines 


*City and South 
London 

Cleator & Work- 
ington Jn. 


Cockermouth, 
Keswick & Pen- 
rith 

Colne Valley & 

Halstead 

Cork, Bandon 
& South Coast 

Cork & Macrm. 

Cork, Black- 

rock & Pas. 


Donegal .... 

(3ft. gauge) 
Dublin, Weklw. 
& Wexford 


Dnde. & Arbrth. 


(Joint) (Cal. & 
N. Brit.) 


Е. & W. те. |: 
"E.&W.York.Un. 


Festiniog .... 


BRITISH AND IRISH RAILWAYS.—CHIEF OF 


Euston Stat. 


Ballymoney .. 
Barry, Glam.. 


Queen's Quay, 
Belfast 

Paddington 
Station 


Palmerston 

Hse, Lnd., E.C. 

Burry Port, 5. 
Wales 


302,Buchanan- 
st, Glasgow 
Oswestry (9) . 


87, College-gn, 
Dublin 

125, High Hol- 
born, W.C. 


Central Stn., 
Liverpool 
71, Finsbury 
Pvmnt., E.C. 
Workington .. 


Keswick 


Halstead, 
Essex 
Albert Quay, 

Cork 

Capwell, Cork 
Albert-st,Cork 

(Greenboat 
Cork, 308) 
Corris,N. Wales 


Stranorlar,Co. 
Donegal 

Westiand-row, 
Dublin 


Leeds 
Portmadoc . 


Fshgd.&Reslar. Paddington Sin. 


Frshwtr. Lrinth. 


and Newport 


(worked оу I. 
of W. Cent Co.) 
Furness ...... 


Glasgow & S. W. 


Glyn Val. (Lgt.) 


Cuirk 


Hamilton Hse., 
Vie Embkmt., 
London, E. C. 


Barrow. in- 
Furness 


St. Enoch Sin., 


Glasgow 


General 
Manager. 


F. Harrison & 
J. Mathieson 


H. McAllen . 
В. Evans 
J. Pinion .... 
W. Thorne, 
Shrewsbury 


(Supt.) 
Н. В. Price .. 


Secretary. 


G. Н. Brsley . 


H. McAllen .. 

W. Mein .... 

T hos. J. Brit- 
tain 

А. E. Bolter, 
Paddington 


H. R. Price .. 


Arthur Morgan,| S. F. Taylor, 


Burry Port 
R. Millar 
C. S. Denniss . 


5, Gray'sInn- 
sq, W.C. 

John Blackburn 

C. S. Denniss. 


В. В. Stewart. 


а. C. Cuning.| В. О. Graham 


ham 


T. C. Jenkin.. 
J. А. Haynes. 


Glegge Thomas 
W. Е. Knight. 
M. Knowles .. 


Peter Thomp- | Peter Thomp- 


воп 

G. Copus .... 
John R. Kerr 
T. Kemys.... 
J. J. O'Sullivan 
J. R. Dix .... 
R. H. Livesey 
А. G. Reid . 

G. G. Hamilton 


W. Merrick .. 


T. C. Mander. 


J. S. Hughes. 


C. L. Conacher 


Alfred Aslett . 


David Cooper. 


son 
W. G. Bailey, 
Halstead,Essex 
R. H. Leslie .. 
F. L. Lyster .. 
R. J. Copinger 
W.G. V. Smith 
W. R. Lawson 
M. F. Keogh . 


G.G.Hamilton 


C. Hobbs .... 


T. C. Mander. 
J. S. Hughes. 


а. J, Whitelaw 
Samuel Peck . 


Alfred Aslett . 
F. H. Gillies . 


G. M. Jenkins. G. M. Jenkins 


C. Mossop 


T affic Supts. &! Stor: 
Goods Mngrs. | Engineer-in- 8 
(¢) Traffic Man. Chief. E 
ig) Goods Man. eu 
T. Eaton and | E. B. Thornhill Sg 
Н.А. Walker | and J. А. 
MeDonald 
J. F. Mackinnon, С. T. M. 
Ballycastle shaw 
R. Evans .... У. Waddell.. e 
а. P. Culverwell 
К. E. Johnston, ae 
Birkenhead 
‘ С. H. Thomas, | W. J. Gri 
Brécon 


A. Hillhouse(g) Ee J. Lorime 
W.H.Gough(t) А. J. Collin 
W. H. McAdoo 

c анаарар E. P. Grove.. 


D. Meldrum.. 


J. А. Haynes. 


J. Clark (t) .. 


T. Kemye(t).. 


J. Coghlan (t). 


J. F. Burke (t) 


Е. 6. Crick .. 


(9), 
Hy. Evans (9) 


Newport 


Rollox 
T. S. Gol: 
уў V 
J. McTe: 
(Clerk to 
G. F. Pe 
Н. Blundell'.. | S. S. Bart 
W arric 
P.V. McMahon 
H. Murray. ae 
J. Wood, C.E. 
Jno. В. Kerr. 
К. Evans .... | М. Keen 
А. C. Adams en 
J. В. Dix .... 
А. McC.Stewart 
(Con. 
S. J. Shannon. 
J. F. Burke .. 
D. S. Hartman 8 
J. S. Hughes. J. Pricha: 


F. J. Ramsden (t) W. S. Whit worth J. Thor* 
F. Stileman (Con) 
C. E. Cockburn(t) Wm. Melville. 


R. F. E 
Kilmarz 


* Those marked * are electric lines, full ыы details of which are given in the large Sheet 
Electric Raiiways and Tramways in the pocket at the end of this book. 
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marked + have о лајпед powers to adopt electric traction. 


uabon 


STEMS OF SIGNALLING, LIGHTING, &c. 749 
! > ni 
; | 3 Electrical Miles of 
Sie st Miles. E S| Engineer. Locomotive рта ie Systems of Signallin Railway 
я SC dent Open. $ = (a), Consulting. Engineer. Lichtin d 8 d Telegraphs 
| ` © 3 (b) ‘Permanent. 8 8. ' Operated. 
M. Thomp- 29 .. | A. M. Thomp- | G. Whale and | Oil and gas. | Block .............. 
папа (а) W. son & (a) W. | S. W. Johnson 
Langdon E. Langdon 
.. 164 e G. T. M. Brad- | Oil.......... Block: тик 8 
shaw | 
5 62 (b) F. J. Evans | J. Н. Hosgood | Stone's elec Blook сурова 
- Co. | 
.. 764 В. G. Miller.. | Gass Semaphore .......... 764 
ee 564 ee ee 
B. Saunders 614! - G.C.Owen, Ма. Oil and оі | Tyer's elec. block and 200 
; Co. chen,nr Nport.| gas elec. tablets 
ee 21 eg J. Eager seos’ ee 0 0 ee 
Stevenson. 1,1681 J. F. McIntosh Gas & Stone’s | Block .............. 6,890 
elec. 
es 2304! .. Н. Е. Jones.. | Pope’s Gas .. | Tyer’s elec. tablet and 
; block 
T 483 E T. H. Sbanks. | Oil ........ T Teleg., 34 
: Teleph.,12 
ee 6 6 (a) Sir B. Baker, ee sis 
(a) Basil Mott & 
| (a) HB. F. Parshall 
ee 139 SS J. G. Robinson Oil, gas and Elec. blook k 
elec. 
ее 61 6 (5) Р. У.МсМа- ee oe 
hon 
Murray . 291 (a) J. Wood & А. H. Murray | Elec. .... Ord. wire and sema- 31 
H. Strongithorn phore 
(b) Н. Murray. 
ex 313 5 i Gas ........ Block where double, 314 
train tablet where 
single 
ee 19 р ee ee • ее 
е ө 93» ee James W. OM Vv ws Block еее. • 
Jobnstone 
ee 24i oe M. Keen .... — 243 
- 11à ʻi Oil аата 2 mle. dbl. block; 93 mls. .. 
single, elec. train staff 
(Webb & Thompson's) 
s 11 x J. B. Dix .... | Oil.......... | McKenzie & Holland & Teleg., 5 
train staff Teleph., 5 
ee 89: Б. Н. Livesey. | О1.......... Elec. train staff (Webb S 
and Thompson's) 
| 144 és В. Cronin.... | Oil and Gas | Absolute block and elec. 140 
| (Pintsch) . train staff 
ее 23 е ее ee э оо 
за 52 Elec. (et. bat- | Absolute block 4: elec. 52 
9 teries) train staff 
1›. Saunders 143 w. Williams.. Oil. ͥ Elec. tel. & block .... | 14} 
ка 68 ee ео ee | ИЫ №" 
ee 12 | е ee ee ee 
· S. Whit-| 139 (а) J. B. Saun- | W.F. Pettigrew | Elec.(Stone's & Elec. tel. block 139 
worth . ders & Co. Vicker's вувітв) 
Russell, St. | 3962) .. Ј. Мапвоп, Elec. and gas. Tyer's block, Sykes“ lock 1,8144 
noch Station, Kilmarnock and block, elec. train 
lasgow tablet on Geen lines 
ee 83 e (в Ну. Dennis, Oll cs seus 


t Those marked 7 are converting portions of their system to electric traction. 
§ Those marked § are under conversion to electric traction 
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750 BRITISH & IRISH RAILWAYS.—CHIEF OFFICIALS, 
aor Trafo Gupta, „ | Stores 
; enera s Mners. ngineer-in- : 
Railway. Head Office. Manager. Secretary. (t) Traffic Man. Chief. ERE EDI 
(g)Goods Man. £ 
Great Central . | London- road, | В. Fay ...... О. S. Holt. | R. H. Brown (t) | C. A. Rowland- | A. W.Longden, 
| Manchester C. T. Smith (9) | son, M. I. C. E. Gorton 
Great Eastern | Liverpool-st.. J. F. S. Gooday W. Н. Pepper- | H. G. Drury (t) J. Wilson.... А. Thorp, 
corne W. Gardner (g) {Cross Stratford 
Gt. Northern . | King's Cross.. | Oliver Bury .. | Е.Н. Burrows | W. J. Grinling | A. Ross, King's | W. T. Weeks, 
(t) Т. R. Johnson | Doncaster 
G.N. and G.E. | Kirg’s Cross .. | J. Crabtree, E. H. Burrows, A. Ross and J. Së 
Joint Comte. Lincoln | King's Cross Wilson 
Gt. Northern | Amiens-street,| Н. Plews .... | T. Morrison.. | В. J. Moore(t) | W. Н. Mills.. В 
of Ireland Dublin . J. W. Philp (g), 
Belfast 
Great North of | Guild - street, | W. Moffatt .. | УУ. Moffatt .. | W. Deuchar (t) | P. M. Barnett | А. M. Gray 
Scotland Aberdeen А, Ross n 
Gt. Southern & | Kingsbridge, | C. Н. Dent .. | Е. B. Ormsby | J. Н. Bell (tj(g)| А. Gordon, C. В. Riley, 
Western Dublin Inchicore Inchicore 
tGreat Western | Paddington .. | J. C. Inglis .. | G. K. Mills .. | J. Morris (t).. Se W. H. Stanier, 
L.W Мадео(д) Swindon 
Highland .... | Inverness T. A. Wilson. | Robert Park.. | T. McEwen (t) | W. Roberts .. | C. Kennedy .. 
Hull, Barns. & | Charlotte - st., | Walter H. Geo. Scaum.. | Walter H. R. Pawley C. E. Walker. 
W. Riding Jn. | Hull Wood Wood (t) 
Isle of Man ... | Station-bldgs., | Thomas Thomas Thomas Н. Greenbank, | J. M. Bridson . 
Douglas Stowell | . Stowell Stowell Ealing 
Isle of Wight . | Sandown(I.W.) e Н. К. Day .. | H. K. Day (e) H. Brent ё 
I. of W. Central Newport (I. W.) | C. L. Conacher | Е. L. Beard. C. L. Conacher SN 
Lances., Derby- | Chesterfield. H. Willmott.. | M. D. Hancock | А. White (t). | J. B. Ball. 
ghire & E. Coast | 
+Гапсавћ те & | Hunt’s Bank, | J.A.F. Азрта | R. C. Irwin .. | C.W. Bayley (t) W. B. Worth- | A.H. Duffin Os- 
Yorkshire Manchester D.Norman(asst)J. Wharton (g) .| ington borne-st, Man. 
Liskeard&Looe | Liskeard, T. W. Н. Rule.. | H. Н. В. Hol- T Se 
Cornwall brook, Looe 
“Liverpool 24, N.John-st., | S. B. Cottrell, | W. Н. Alex- T 8. B. Cottrell " 
Overhead | Liverpool 31, James-st., ander 
Liverpool 
TLon., Brighton London W. Forbes .. J.J. Brewer.. D. Greenwood (t)] C. L. Morgan. F. J. Bald wa, 
& South Coast Bridge W. F. * Н.А. Sire (9) New Cross 
asst.) 
London, Chatham and Dover | See South-Eas|tern and Londojn, Chatham anid Dover Joint | Committee. 
London& Nrth. |Euston Square | Sir Frederick | W.R. Haywood| В. Turnbull (t) E. B. Thornhill ae 
Western Harrison T. Bishops F. Ree (g) Geo. Whale 
(asst.) | H. Partington | (Chief 
(Asst. Mechanical) 
tLond.& South | Waterloo Stn. | Sir Chas. С. Knight .. | Н. Holmes (t) | J. W. Jacomb.| G. В. Вахта, 
Western ‚ Owens A. Malby (g) . Hood Nine Elms, SW. 
Lond., Tlbury. | Fenchurch-st., Arthur L. Stride] H. Cecil New- | B. Bullock (t). J. R. Robertson e 
& Southend (Man. Dir.) ton Е. Chalk (9) 
London & India| 109, Leaden- | F. Greenaway | J. G. Вгоод- | А. С. Keable(t)| С. E. Vernon. | J. Pracy ... 
Docks . hall-st & T. Hardy bank E. T. Tucker(g) 
Londonderry & | Londonderry . ee А. Bpence R. S. Moore (t) | T. А. Hall oe 
Lough Swilly 
Lynto&Brnstpl.| Barnstaple .. | С. E. Drewett | C. Е. Drewett $5 га We 
Manchester & Aberystwyth .. | J. C. Russell.. Wm. Felix Poole, W. A. Youug(t) | Sir J. W. Ў 
Milford 22, Conduit-pl, Szlumper 


London, W. 
Mnchstr.,S.Jnc. vs 


& Altri: cham 


Oxford - road, 


C. A. Rowland. 
Manchester 


gon and E. В. 


Thornhill 
Manx (Nrthrn.)| Ramsey, I. of M. J. McMillan .. | J. MoMillan.. T bs oe 
Mport. X Carlisle] Maryport ... . | Hugh Carr. | Hugh Carr .. | J. Ellwood (t). | Jos. Cartmell. J. Wilson 
Mawddwy .... | Salop House, | С. E. Williams | С. E. Williams | С. E. Williams | В. Burton, X 
Oswestry ( Wil- | Chester 
liamsOswestry 2) 
*Mersey .... | WorcesterHse., T G. H. Langham| В. B. Smith (t), J. Shaw, Cen- SA 
Walbrook, James-st. Stn.,| tral Stn., Bir- 
London, E.C. Liverpool kenhead 
§Metropolitan 32, Westbourne- А. C. Ellis. T H. B. Palmer(t)) E. P. Seaton.. E. R. V 
| terrace, W. W.H.Brown (g Neasden, N W 
§ Metropolitan St. James's Pk. e Wm. Jones. W. E. Soar (t) | G. Estall .... T 
District | Station, S.W. 
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| > | Е 
E =" Electrical | Miles of 
"Super | Miles HE дешет. SEI Locomotive | Tran | systems of Signalling, | Railway 
intendant: Open. | Re (а (а) Consulting. Engineer. | Lighting. ' | Telegraph 
C 5 (6) Permanent. га Operated. 
С. W. Мееје, | 463 C. W. Neele, J. G. Robinson, Oil, gas, and Block .,,........... 4,030 
Guide Bridge Guide Bridge Gorton | elec, (for few 
spec.vehicles) 
F. Hollins, Liv- | 10471 > J. Holden, m 
erpool-st. Stn | Stratford 
T. Ireland, | 1,353 EZ ds H. A. Ivatt, T Elec. tel. апа block .. 7,811 (& 4,544 
Retford Doncaster for Р.О.) 
ee 123 ee oe oe ee eene 
534 | 5 (5) А. Whieldon. C. Clifford, Elec. and oil .| Elec. block for double 5334 
Sutton, Dublio Dundalk and elec. train staff for 
gingle lines 
ее 3311 * ee W. Pickersgill Elec. and oil H .... Mi 
ee 1,087 * * ee Е. Coey .. оо ee .... ee 
A. T. Blockall, | 2,711 (a) Dr. А. В. | G. J. Chureh- 1 UON E 
Reading Kennedy ward, Swindon 
J. Munro 492 | .. - F. Godfrey - ae 
Smith 
G. А. Neale, 861| .. M. Stirling. Gass . | Sykes’ lock and block.. 861 
Alex. Dock, Hull 
e m SS J. Sproat .... | Elec. and Oil. Hand semaphore with 27 
two exceptions 
141 . H. Brent .... | Oil..... iti Elec, train staff (Webb Se 
and Thompson's) 
213 J. Н. Seymour | Oil... Absolute block, tele- 214 
phone and elec. tablet 
m 58 | .. ak Es Gas ..... ... | Sykes’ lock and block.. 56 
H. A. Hoy 5714 (H. А. Hoy |Н. А. Hoy .. | Elec. and gas Mechanical. . | Tel. 4,275 
(Pope’s) T'lph. 1,042 
ee 23 ee ° ө ее ee ecce ee 
63 64 | ab S.B.Cottrell gé Direct elec, .. | Automatic .......... 
E. J. Houghton 487 | .. 2 Philip Dawson В. J. Billinton, Elec. and ой | Elec. block, Sykes“ 25,554 
ЂЕ. J. Houghton Brighton, gas block, Webb & Thomp- | and 1,000 
son’s staff telephones 
А. М. Thomp- | 1,9453 .. | (b) A. M. J. O. B. Tandy 
son Thompson, | (North’n Div.) 
Crewe — Cooke 
(South'n Div.) 
A. H. Johnson, | 9584 14 Sir W. Ргеесе(а)| D. Drummond,| Stone's elec. & | Sykes, Preece, Tyer and | 6,610 
Waterloo Е. В. S. Ви- Nine Elms Pintsch's oil бав low-pressure pneumatic 
cham (b) and automatic 
J. B. Robertson) 79 as Thos. White- | Elec. ...... | Block telegraph ...... 19 
legg 
T 85 | .. (5) S. Bright 25 vis ; 
- 100 Y J. Fisher ,... Oil. | Elec. staff .......... 100 
[through't. 
Е 19 га is Oil ........ | Tyer&tablet ........ Telephones 
J. B. Saunders 41 Sir J. W. Sir J. W. Oil ........ Elec. staff & phonopore 41 
& Co. Szlumper Salumper | 
С. W. Neele, 91| .. | (b)C. W. Neele | J. G. Robinson | Gas .. | Absolute block tel., 9} 
Guide Bridge 8-wire instruments 
1633 ; Ele . | Frain staff and ticket .. 163 teleph. 
411 .. : Wm. Coulthard Gas ........ | Block telegraph ...... 384 
D 4} 43 J. Shaw ° ө ө ө МС е 0 • oe 
E. G. Phillips, | 64 (a) T. Parker | T. F. Clark, г wa 
Bishop’s-rd., W. (b) C. Jones Neasden 
G, Estall, Lillie (a) H. F. Par- T m 
Brdg, Wks., S. W. shall 


Midland Great 
Western 

M. & В. W. Jtn. 

Neath & Brecon 


БЕРБЕИ eege 


Northampton &|85,Gr'cechurch- 


Banbury Jtn. 
North British . 


North-Eastrn. 


North Wales 
Narrow Gauge 


N. W. & Furness/Euston Station, 


Joint Line 
Northern Coun- 
ties (Ireland) 
sec. of Md. Ry. 
Oldhm., Ashton- 
under-Lyne & 
GuideBdge. (G. 
C. & L. & N. W.) 
Port Talbot 
Ravenglass & 
Eskdale. 
Rhondda and 
Swansea Bay 


Rhymney .... 
Sheffield& Mid- 
land Jt. Com. 
(G.C.&Mid.Cos) 
Shrewsbury 
& Hereford 
Shrewsbury 
& Welling- 
ton 
Shrewsbury 
& Welshp'l 
Siigo, Leitrim 
& М. Counties 
Somerset&Dor- 
set (L. & S.W. 


L. N. W. & G. W. It 
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| Traffic Supts. & Stores 
| General Goods Man'gre.| Engineer-in- ; 
Head Office Manager. Secretary. (t) Traffic Man. Chief. ја oreo 
| (g)Goods Man. | d 
Derby ...... J. Mathieson . | А. L. Charles | T. Eaton (0 |J. A. McDonald | A. Derry 
| W. E. Adie (д) | * 
і 
Broadstone, , Së R. L. Badham | Jos. Tatlow (t) W. P. O'Neill. В. Motterahad. 
Dublin [Swindon (Swindon 
Swindon .... | J. Davies, Е.Т. Lawrence, zs E. Connal .. TS 
Neath ...... C. Talbot. | C. Talbot.... | Н. Denby (t) Si os 
vs W. L. Hunt.. E. Stanton, Blis- E. У. Sloper, Ss 
st, London, E. C. worth (6) London 
23, Waterloo- | W. F. Jackson | Jno. Cathles.. D. Deuchars (e) James Bell .. | J. J. Smith, 
pl., Edinburgh J. Martin (Ast.) A. Rutherford Cowlsirs 
| (9) - 
ҮогК........ G. S. Gibb .. | A. К. Butter- | P. Burtt (t) C. A. Harrison, | E. H. Clark, 
worth (pro. | W. Robinson(g) Newcastle, W.J.) Gateshead 
tem.) Cudworth, York, 
T. Newell, Hull} 
North London. Euston Station, Fred. J. Dunn, | John Hyde .. | G. N. Ford (t) | E. C. Trench d 
N.W. Broad-st. | W.H.Davies (9) 
N. Staffordshire: Stoke-on-Trent] W. D. Phillipps; В. E. Pearce.. | W.D.Phillipps G. J. C. Dawson} J. Е. Green 
Llanberis.... | J. C. Russell | G.C.Aitchison | G. C. Aitchison| G. C. Aitohison dis 
(Man. Dir.) 
s А. L. Lloyd.. 1% is ©з 
London,N.W. 
York-rd, Blfst. W. R. Gill . | Jas Cowie (t)... | B. D. Wise .. | Alex. Ellis 
London - road, МА О. В. Holt .. С. А. Rowland- ey 
Manchester son, M'chester, 
& E. B. Thorn. 
hill, Euston 
Port Talbot .. | E. Lowther.. | Edward Knott | E. Lowther .. | W. J. Hosgood | E. Knott .... 
Ravenglasa .. | L. W. Woodley Ce L. W. Woodley P: SC 
8, Fisher - st, Н. S. Ludlow | J. David .... | У. S. Marsh. J. L. Thomas 
Swansea 
Cardiff ...... | С. Lundie W. Fáirlamb . за С. Lundie .. | С. Lundie .. 
Manchester .. aa 0. 8. Holt .. a i Ko 
"m W. Thorne, À. E. Bolter, 28 Б. E. Johnston, vd 
Shrewsbury Paddington Birkenhead 
(Supt.) 
Enniskillen .. | S. B. Hum- В. E. Davis .. .. Н. Е. Wynne се 
phreys 
Waterloo Sta- i G. Knight and | G.H.Eyre (gt. SS id 
tion, London, W. Clower Ba 
S. W. 


& Mid. Cos.) 
South Eastern 
S. E. & Chatham 

Cos. Man. Com. 
Southwold.... 


{Тая Vale. 
Waterford and 
Tramore 
West Riding & 
Grimsby(G. N. 
KG. Cent. Cos.) 
Wigan Junction 
(Gt. Cntrl. Rly. ): 
Wirral — 
Wrexham, Mola 
& Connah's Q. | 


Railway — Sce South Eastern jand Chatham 


LondonBridge | Vincent W. 


17, Victoria-st, | А. C. Pain 

(Man. Dir.) 
À. Beasley .. 
А. Prossor .. 


London,8.W. 
Cardiff ... ... 
Waterford 


King's Cross ., 


London-road, 
Manchester 


| New Brighton 
Wrexham( Traf- 
fic Wrexham, 33) 


| > 


Hill 


T. H. Jackson 


T. Cartwright 


Cos. Managing |Committee. 


Chas. Sheath . | W.Thomson(‘) | P. C. Tempest | Joa. Barnes, 
G. Wallis (g) London Bridge 
H. Ward .... SS ка = 
E. Edwards .. | J. Tilley (g).. G. T. Sibbering | J. Ellis 
А. Prossor .. | А. Ртоввог .. | W. Friel ...., ud 
E. Н. Burrows si se Бе 
О. В. Holt .. is C. А. Rowland- H 
воп 
W. D. Haswell | J. H. Burns.. | Е. S. Wilcex . "T 
Jas. Fraser .. ks C. A. Rowland- га 
воп 
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= = — до Ze ues 


Е: > Electrical | | E. | Miles of 
Telegraph 33 А | e. | Systems of | | 
Buper- Miles S S Engineer. |, Locomotive : Train | Systems of Signalling. ' Railway 
atendent Open. 2. 8 (a) Consulting. Engineer. | Lightin | Telegraph 
> © 2 (b) Permanent. gnung. Operated. 
— F777 ³ð³WAhſͥdã а Пра ; wm INE E LA RUNE Gh tee we Stes 7 
J. — | 1,3761 i (NW. Е. Lang- R. M. Deeley Stone' s & Vick. Sngl. T block. At pts 13,422 
ers' elec. (ех-| electrically interlocked | (telegs. 
(K. М. Deeley pery.), oil & раз with mech. signals, and 
train tablets, single; telephs.) 
lines (Tyer's system) 
va 5381! - 2 W. P. O'Neill | E. Cusack .. | Stone's elec. | Harper's block, Webb 
[& Со. | i and oil and Thompson's staff, 
J. B. Saunders 614 .. J. Tyrrell....- i Elec. and oii .| Tyer's lock and block 5. 
J. B. Saunders 40|... js ‚ S. W. Allen. E Elec. tablet .... | 62 (& 52:48 
& | | telephones) 
15 "Y zs | ys ss TES T 
А, Е. Clement | 1,441 | | Vacant...... Elec., gas and | 8-wr. blocks, Tyer's blk.; 7,470 
(ine.ls. | | oil and tablets, & Webb & 
Ins, &c | | Thompson's elec. staff 
1,6564 | Wilson Wors- |Pintsch's oil дав|Сћћу mech.Swingbridges| 11,0344, & 
| | dell, Gates- Sykes’ leck & blk. Sngl| 3,449 f. 
| ‚ head lines, staff & ticket, elec. |(m'ntained 
| staff & tablet, Hall's еес.| for P.O.) 
H. J. Pryce, 12 | .. FH. J. Pryce .. Н. J. Pryce .. | Coal gas .... | Indoor, 3-wire block 25 
Bow | Outdoor,ord. semaphore 
А. Е. Rock, 203 | . ! (0) A. F. Rock J. H. Adams. Elec. and oil. 1-wr. bik., Tyer’s tablet, 1.878 
A.M.LE.E | Webb Thompson's staff 
J. B. Saunders 121 .. s G. C. Aitchison b as 
Co. | 
s 35 ZEE" " E " 
Wm. Monroe. 9238: .. B. Malcolm .. | Gas (Pintsch). | Absolute block & elec. | 2883 (апа 
tablet 105 
telephone) 
ee 6 ee e Block . . э оэ ое ........ 46 
W. J. Hosgood 341 .. W. J. Hosgood | W. J. Hosgood | Gass Elec. staff .......... 59 
s 71 Së ae ba EE T 
J. B. Saunders 30 | .. (a) Morgan В. Oliver .... | Oil and gas .. | Abs. block on dbl. line 80 
& Co. Williams Tyer'selec.tabon singl. 
lines, Sykes lock &block 
| for swing bridges 
C. Lundie .. 481 C. Lundie.... i5 SA - 
SS кз ee Blook e dee eh 112(G.C.R. 
194 (M.R. 
b 821 : 
vs 49 S. Murphy ..|Oil ........|Bloek .............. 42 
ee 934 * • • • 
Wm. Leonard, 6373 .. () W. Leonard, | Н. S. Wain- Sie EM es 
Tonbridge | Tonbridge wright, Ashford 
о е 9 ve 
G.T.Sibbering | 121 | .. . T. SES Т. Н. Riches. | Gas ........ | Ord. manual ........ 2,028 
Мы 74 ‘ Н. Waugh .. | Oil. .... | Hand semaphore b 
• 28 
s 124| .. | e Block ...... — Be 65 
.. 13 Е T. B. Hunter. " TU E 
J. B. Saunders 282 e Е. Willans . | Gaes and oil | Block ......... Сыз 26 


& Со. | | | 
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For a Digest of the Law of Electric Traction and the text of the Railways 
(Electrical Power) Act, 1908, see pages 242 and 183. 


Railway Clearing House Committees, de, 


` ) 
Railway Clearing House, Seymour-street, Euston-square, Lord Claud Hamilton | 


London. N.W. 


Irish Railway Clearing House, 5, Kildare-street, Dublin 


(Chn.) 
Irish Railways London Office Committee, 5, Kildare- | А. G. Reid (Cha.) ...... 
street, Dublin, and 2, Charing Cross, London, S.W. 


Registrar : Master Macnamara. 
Clerk : T. Whittall. 


(Chn.) 


(Sec.) 
(Sec.) 


( 
Sir Ralph 5. Cusack | Charles Smith 
B. MacBrair 


G.K. Turnham, 
ee 
Butter AND CANAL Commission, 106 and 108, Royal Courts of Justice, Strand, London, W.C. 
Ех-оўсіо Commissioners : Hon. Mr. Justice Wright (England), Hon. Lord Stormonth-Darling 

(Scotland), Rt. Hon. Mr. Justice Gibson (Ireland). 
Commissioners: Rt. Hon, Sir Frederick Peel, K.C.M.G., and Viscount Cobham. 


Boarp or Твлок, Whitehall, London, S. W. For particulars, see page 737. 


лант RarLway Commission, 54, Parliament-st, London, S. W. For particulars, see page 737. 


The information given on the preceding pages will be complete by the addition of the 


following particulars relating to 


Irish Light Railways and Tramways. 


Line, 


H 
EN 


Athenry and Tuam Extension to Clare- 
morris (worked by Great S. & У. Ву.) 
Baltimore Extension (worked by Cork, Ban- 

don & S. Coast Rly.) 
Ballinrobe & Claremorrie (worked by Mid. 
Great West.) 
*Bessbrook and Newry ........................ 
Blessington and Poulaphouca ............ ёз 


Castlederg and Victoria Bridge Tramway 
Cavehill and Whitewell Tramway  ......... 
Clonakilty Extension 
Clogher Valley..................... eere 


Cork and МивКеггу.............................. 

Donoughmore Extension (worked by Cork 
and Muskerry Co.) 

Dublin and Blessington ........ ER e 


*Dublin and Luca nn 


*Giant's Causeway, Portrush & Bush Valley 

Listowel & Ballybunion (Lartigue System) 

Loughrea and Attymon (worked by Mid. 
Great West.) 

Schull and Skibbereen ..... ПОРИ 


South Clare (worked by West Clare Со.)... 
Timoleague-Courtmacsherry and Ballinas- 
carthy and Timoleague Junction (worked 
by Cork, Bandon & 5. Coast Rly.) 
Tralee and Dingle ...... FF 
West Clare e ния 


Those marked * аге electric lines, of which full particulars will be found їп the Large Sheet 


40 & 41, Dame-st, Dublin... 


74, South Mall, Cork 


Offices. Chief Officer. 


$9, Dame-street, Dublin .. 
59, Dame-street, Dublin . 


M. Noone (Man.) 

W. J. Davidson (Sec.) 
Wm. Rodden (Sec.) 
D. Franklin (Sec.)... 
H. S. Sloan (Sec.)... 
W. Irwin (Man.) 

Western-rd Terminus, Cork | T. O'Connor (Man.) 
Cork 


Casclederg ..................... 
2, May-street, Belfast 
74, South Mall, Cork... ...... 
Aughnacloy, co. Tyrone ... 


Ditto 


Terenure, со. Dublin......... 
15, Conyngham-rd, Dublin 


РогігивЬ ................ TC | 
Listowel ........................ P. McCarthy......... 


W. G. НШ (Ser.) 


W. Goggin (Sec.) 
T. Creedon (Aan.) 
W. J. Kennedy (Sec.) 
D. Franklin (Sec.) 
J. R. Kerr (Man.) 


Railway Terminus, Skibbe- 
reen, Cork 
39, Dame street, Dublin ... 


Nelson street, Tralee......... 
59, Dame - street, Dublin ... 
Manager's Office, Ennis 
Engineer's Office, Clare- 
chmbrs, Limerick 


S. Sweeney (Sec.)... 

W.J. Kennedy(Sec.) 

P. Sullivan (Man.) 

W. Barrington (Eng- 
in · Chief) 


Table of Electric Railways and Tramways in the pocket at end of this Book. 


W. J. Kennedy (Ser.) 

Е Ditto 
40 & 41, Dame st, Dublin... | W. G. Hill (Sec.) 
Bessbrook, co. Armagh.. ... Robt. Caven (Man.) 
Terenure, co. Dublin......... Н. О. Tisdall (Sec.) 


17 
8 
12 


37h 
27 
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ELECTRICAL TRADES’ DIRECTORY.—1904. 


RATES FOR ADVERTISING. 1905 EDITION 


"THE ELECTRICIAN " 


ELECTRICAL TRADES DIRECTORY & HANDBOOK. 


THEE BIG BLUE OO. 
in Advertisement Pages :— | In MATTER Pages (Classified Trades’ Section):— 


Two Whole ни рарег) £9 5 0 | TwoWhole Pages(ordinary paper)£11 5 0 
Whole Раде ` 550 Whole Page 6680 
Half Page ud .. A. 215 0 | Half Page uS dus .. 3 6 0 
Quarter Page.. 1100. Quarter Page. 1 15 0 
One-Eighth Page ge .. 017 6 One-Eighth Page aise .. 100 
One-Sixteenth Page 010 0 | One-Sixteenth Page .. 012 6 

d 


A few Special Positions can be secured, for which quotations will be forwarde 
immediately b 


iately by the Publisher. Early application is necessary. 


Single and Double Leaf Illustrated Inset Advertisements, printed on 
X Art Paper, are admitted. Specimens and Rates on Application. 


ADVERTISERS are entitled to Free Entries in the Classified Section as follows:— 


Two Whole Pages Twenty-five Entries. | Quarter Page — ... ... Three Entries. 
Whole Page... Fifteen 3 One-Eighth Page e. Two 
Half Page ... ... Seren е One-Sixteenth Page. One „ 
(An additional с via ded on i. 1а mede non om вечен миту in in Legend type, 
New Headings (suitable to the Electrical, Engineering, and General Шаш. e the Directory) 
will be accepted. These New headings are made at the small extra 
charge of 2s. each Heading. 


aT In order that Advertisers may receive Proofs of their Ad- 
vertisements before insertion, it is important that Copy 
and Illustrations for same should reach the Publisher 
as early as possible, but not later than the 26th December 
1904. Copy and Blocks for Foreign Advertisements not 
later later than the 23rd December, 1904. 

EXAMPLES of ENTRIES in CLASSIFIED TRADES’ SECTION, wi: with COST COST. 

EXAMPLE. Совт, 


Pitkin (Jamee)& Co,Electrical Apparatus Makers, Entry in А! habetical Section and ONR ent 
56, Red Lion-st, Clerkenwell, London, Е.С. “Classified Section ne Further entries Eh 


( Barograp h London) See Advt., p. 1049 this ordi { lied Seti (ace 
PITKIN (JAMES) & CO, Makers of Electric га ordinary type in Classified Section is. ea 


Safety Lamps and Small Accumulators, 
56, Red Lion-st, Clerkenwell, London, Е.С. 
(Barograph London) fee Advt., р. 1049 
PITKIN (JAMES) & CO, Electrical Instrument 
and Portable Electric Lam Makers, 56, Red 
eui st, Clerkenwell, London, Е.С. (Baro- 


| 
| 
| 


SOPAN in Aa in either Section, 28. per 


Names in HEAVY CAPITALS in either Section, 
28. 64. per entry. 


Pitkin (Је (J у Co, 56, Red Lion- st, Clerkenwell, 
London, Е.С. Bee Advt., p. 1049 
Manufacturers of Ammeters, Voltmeters, Cell 
Testers, Galvanometers, Chronographs, Excess 
Current Alarms, Pyrometers, and Testing and 
Measuring Instruments of all kinds. 
ЕЛЕН ABER) & 00, Makers of Permanent 
Magnet Moving Coil Record- 
ing Ammeters & Voltmeters 
and Hot-Wire Recording 
\\ Voltmeters, 56, Red Lion at, 
Clerkenwell, London, E. C. 
8eo Advt. p. 1049 
/ Sole Makers of P.W. Patent 
_ Ammeters and Voltmeters. 


Extra Italic lines after entries in either Section, 
18. per line, with a minimum charge of 38. in 
respect of each entry to which such italic 
matter їз attached, 


Trade dps or Blocks in either Section 108. per 
inch with a minimum charge of 28. 64. 
Matter at side of Trade Mark can be dis- 
played as required. 


Telegraphic Addresses and Telephone Numbers are inserted free of charge in Alphabetical Section only, 


m Classified Section at 6d. per entry extra. 
Good Discounts are allowed on large Orders for these insertions, 
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WESTERN ELECTRIC CO. 


Bridge Chambers, 171, Queen Victoria St., E.C. 


Works: NORTH WOOLWICH, LONDON; E. 
Сніслао, New YORK, ANTWERP, PARIS, BERLIN AND SypxEv, N.S.W. 


CABLES 


FOR 
Electric Light, 
Eloctric Traction, 
and Telephones. 


Paper Cables, Rubber Wires, 
Bell Wires, and all types of 


INSULATED CONDUCTORS 
Telephones, Switchboards, 7747" Pene nts. 
MOTORS, FANS, DYNAMOS, АНС LAMPS, до. 


WESTERN ELECTRIC CO. 


туа атг: '"RRLAY LONDON." Tel. Nos. 418 BANK, 2389 CENTRAL and 549 EAST. 


Telegraph Paper Coils 


or ALL EINDS, 
ОГ Best or Medium Quality Papers. 


Any Width or Thickness of Paper, and any Diameter 
of Со! up to 12 inches. 


THE CHEAPEST AND BEST RECORDER COILS ON THE MARKET. 


AS SUPPLIED то ALL THE LEADING USERS 
AT HOME AND ABROAD. 


€99999999999999999999999990999999999€ 


“THE ELECTRICIAN" PRINTING & PUBLISHING СО. LTD. 
Salisbury Court, Fleet Street, London, England. 
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ADDENDA AND ERRATA.— Feb. 18, 1904. 
— — 


ADDITIONAL NAMES AND ADDRESSES, &c. 


Anderson, G. C., Chief of Estimating Dept, Mavor & Coulson, Ltd, 47, Broad-st, Mile End, Glasgow 


Andrew (C. H.) & Son, Ltd, Electric Motor Makere, Stockport 


Ashton, H. M., Electrician, 185, Above Bar, Southampton 
Clarkson Bros., Ltd, Electrical and General Eugineers, 8 and 12, Little Hamilton-st, Glasgow 


Coventry, C. A., Supt. of Motor Dept, G.W. Railway Co, Paddington Station, London, У. 


Electroid, Ltd, 109, Victori«-4t, Londor, S.W. 
Howden & Co, Ltd, Electrical and Mechanical Engineers, Union Foundry, Union:st, Wakefield 


Hunt, T. C., Mains Assistant, Corporation Electricity Works, Abbey Mills, West Ham, London, E. 
Jordan (Frank) & Co, Eagineers and Ageuts, 15, Georg»-st, Mansion House, London, E.C. 

Kemble, R. W., Shift Engineer, Corporation Electricity Works, Abbey Mills, West Ham, London, E 
Leonard & Co, Electrical Engineers, 17a, Market-psrade, East Finchley, London, N. 

Siddeley, Herbert C., Electrical Eaginesr, The Croft, Purley, Surrey ; & 28, Victoria-at, London, S.W 
Taylor, Е. J., Mains Superintendent, District Council Electricity Works, Durnaf ord- rd, Wimbledon 


Taylor (S. R.) & Sons, Ltd, Electric Lightiag Contractors, 51, Market-pl, Penzance 
Wood (Colin) & Co, Electrical Engineers, Baltic-at, Montrose, М.В. 


Clages, Adolf, Manufacturer of Klectrical Appliances, Wellington, New Zealand 
Tyler, Harold W., A.LE.E., Assistant Superintendent Uganda State Railway Telegraphs, Uganda 


THE FOLLOWING ALTERATIONS ARE NECESSARY. 
Page 98.— The Anchor Cable Company, Ltd, has become a member of the Cable Makers’ Association 


Feb. 11) | | 

Pages 557 & 767.—Automatic Telephone Co (1905), Ltd, is in voluntary liquidation, Mr. J, Cheves 
16, South-st, Finsbury, London, E.C., is liquidator (Zondon Gazette, Feb. 16) 

Раде 765.—Delete Ansell, W. T., deceased Feb. 11 

Pages 794 & 1114.—Burr, W., is now Chief Assistant Electrical Engineer, Corporation Electricity 

| Works, Croydon (Feb. 16) 

Pages 893, 1069, 1092, 1097, &c.—The London Offices of the Lancashire Dynamo and Motor Co 
have been removed from Albert-chmbrs, 49, Queen Victoria-st, E.C., to Victoria-mansions, 28, 
Victoria-st, Westminster, S.W. (Feb. 13) 

Pages 946 & 980.—Mr. Е. S. Rayaer, of Swansea, has been appointed Borough Electrical Engineer 
and Tramways Manager, Corporation Eleotricity Works, Doncaster (Feb. 16) i 

Page 1492. — The Secretaries of the Tokyo Electrical Society are Messrs, S. Katogi and D. Takahara 
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[Additional Copies of this List can be supplied, post free, Is. 


Copyright. 
ALPHABETICALLY ARRANGED 


TELEGRAPHIG ADDRESSES 


British Electrical Firms. 


The Complete Postal Addresses of all the firms In this List wiil be 
found In the ALPHABETICAL DIVISION of the Directory (P. 


— — M ——- — — 


In the following list we set out in alphabetical order the Telegraphie Addresses of persons 
and firms engaged in the Electrical Profession and Industry in the United Kingdom. 
Business men frequently receive telegrams to which are appended the registered telegraphic 
addresses of the senders, and unless this is known difficulty is experienced in locating the 
sender. In these cases the following list will be found of service. Mr. G. Tucker, the Editor 
of The Electrician ” Electrical Trades’ Directory and Handbook, will be glad to receive 
during the year notification of change in the telegraphic addresses in this list. 


TELECRAPHIC ADDRESSES. NAMES OF FIRMS. TELECRAPHIC ADDRESSES. NAMES OF FIRMS. 
A bat jour London Entwistle & Stephens Alabaster (H.), Gatehouse 
Abbot Gateshead Abbot (John) & Co. je See Electrical Review [а Co. 
Union Electric Co. genciador London ritis and American 
Abe. London Korting & Mathieson д Борас Agency 
Abednego London Fawcett (Mark) & Co. ‚ onnolly Bros. 
Abiton London Neumann (H.) & Co. Agencies London Francis and Co. 
Ableedary London Marks & Clerk Agitators London Standard Varnish Works 
Abrgsion London Burn Bros. Agonium London Fletcher, B. Morley 
Abscissa London Parshall, H. F. Agricola Manchester Farmer (Sir James) & Sons 
Abstruse London McMahon, P. У. Airlike London British Insulated and 
Abyssinian London Abyssinian Tube Wells Co. Helsby Cables 
Accessible Manchester Mooney (P.) & Co. Aitken Mitcham Aitken (M. A.) & Son 
Accesorias London Accessories Mfg. Co. Anchor Electric Со, 
Accltvitas London Morris, У. G. Alacrious London E Steel Foundry 
Accouple Leeds or London Graham, Morton & Co. Freund, Edwin 
Accrocher London Smith (Thomas) & Sons Aldwarke London John Brown & Co. 


Accumulate Pendlebury Chloride Elec. Storage Со. | Alexander Hawkins Lon- Hawkins, Alex. 
Accumulator London Jandus Arc Lamp and don 


Electric Co. Alger Newport Alger (R.) & Sons 
Accumulator London, Man- Drake and Gorham Alighting London Koppel, Arthur 
сћевђег or Glasgow Alioth London Alioth Electric Co. 
Acetimeter London Kohler (G.) & Co. Alkanet London Clements, G. М. 
Actereux London American Steel & Wire Co. | Allegretto London Peirson & Co. 
Acladas London Arndt & Cohn Allen Sheffield Allen (Edgar) & Co. 
Acqua London Brown, Oswald Ри позе А = & олы 
с Krupka & Jacoby martaga London artin ; 
Acromion London Siemens Elect. Appliances | Altazimuth London Barker (Francis) & Son 
Aculla London Blackman Export Co. Altedcl London Sayers, H. M 
Adamant Glasgow Adam (J. M.) & Co. Alteration London Wallis-Jones, R. J. 
Adamantos London Hudson (John) & Co. Alternator Manchester North British Electrical Co 
Adamson Dukinfield Adamson (D.) & Co. Altisonant London Atlas Carbon & Battery Со, 
Adamson Hyde Adamson (Joseph) & Co. Amber Manchester Steinthal, E. T. 
Adjgunetor London Cutting (R. C.) & Co. Amber Newcastle-on-Tyne McLellan, William 
4dorners London Cocks, J. & H. Amber Neweastle-on- Tyne] Merz. Chas, Н 
4duncous London Addenbrooke, G. L. Amberkraft London 5 a 
idvantage Manchester Kelley (Henry) & Co. Ambidexter London Brown, Lenox & Co. 
ídvisedness London Hang & 8Ша Amestris London Amazon Telegraph Co. 
| февзогу Manchester у r Ammeter London Hodges (Cecil) & Co. 
Esthetic London Goodyers Ampere Glasgow Pearce (J.) & Co. 
Joo Glasgow Anderston Foundry Co. Ampere Leith Leith Electricity ER 
E-D 


—— . ———n ——¼ — :᷑ñͥ.0.ꝑʒ—T——: —..i -_-_- ——Vr:sir;Q;orSàBñ3ͥ0 - __-_____--  __________ а а од 


1904.— THE ELECTRICIAN” 


и. 
=== 
TELEGRAPHIO ADDRESSES. NAMES OP FIRMS. TELEGBAPHIC ADDRESSES. NAMES OF FIRMS. 
Ampere London Stegmann & Co. Askham Sheffield Askham Bros. and WI 
Ampere Manchester dree Cat & Со. Assessor Live pos Kelly and Hide у 
estern Telegraph Co. Asteroidal Rugby, Lon- ome 
Amulet London African Direct Tele. Co. denn, идол, Sheffield, | British Thomson- Houses 
Anaconda, Manchester Smith (Frederick) & Co. Belfast, Newcastle, Man- Co. ae 
Andako London Addington Timber, Slate chester or i ‚м 
and Cement Co. Astigmatic London Raphael (J.) & Qo. on m 
Anderson Belfast Anderson (D.) & Son Astonist Dublin Aston Bros. d 
Andrew London Bilbie, Hobson & Co. Astra Manchester Wihl (Ed.) & Co. 
Andrew Oldham Andrew, Arthur Astute London Bird (Frederick) & Co. ` 
Andrew Reddish Andrew (J. E. H.) & Co. Atkey Cowes Atkey, P & Son | 
Andrew Sheffield Andrew (John H.) & Co. Atkins London Atkins ( .) and 2 
Andrews Watford Andrews & Sons Atlas Birmingham Piggott (Thos.) & Co. 
Anelectric London Costa Rica Elec. Light and | Atlas Gloucester Fielding and Platt 
Trac. Co. Ailas Sheffield Brown (John) & Co. | 
Anglia London Ransomes, Sims & Jeffries Attwaters Preston Attwater & Sons ` 
Angus Newcastle-on-Tyne Angus (George) & Co. Audiphone London Simplex Steel Conduit c 
Aniline London Brookes (Wm.) & Son Auscos London Brockelbank Coupling у 
London Marryat and Place dicate Ltd. 
Ansdorf London Heine Bros. & Co. Authorized London Frinton-on-Sea & Distt 
Antefixa London Holloway Bros. Elec. Light & Pow 
Antinomian London Peezenik, О Auto Coventry Auto-Machinery Co. 
Anybers London Bernays, Joseph Automatic London Hodge & (Oo. 
Apellous London Electro Post Railway Co. Albion Motor Car Co. > 
Apostoloff London ‚ Apostoloff, Serge B. Automobile Glasgow | Fulton, Norman О, i 
Apparatus Glasgow General Electric Co. Murray, T. . I 
Apparatus Manchester Jackson (Frederick) & Co. Automobile London Automobile Club of € F 
a Bamber Municipal Appliances Co. Britain and nd v 
idge Auxiliary London Army and Navy Aux È 
Appliances London Mechanical Appliances Co. Co-operative Бирр B 
Applied London Hodges (W. D.) & Co. Availing London Gifkins (А. V.) & Со. P 
Appoint London Middleton, R. E. Avery Birmin Avery, W. AY _ В 
Appointment London Cooper, H. and J. Awesome London Segundo, E. C. de Р 
Aptitude Birmingham New Conveyor Co. Azul London Shepherd, G. B. , В 
Aptness London Farmer (Henry) & Co. Arles London Curwen, Maskell E. В, 
Aquameter London Cowper-Coles, W. B. Azimuth London Hughes (Henry) & Sc Bi 
Aquol London Griffiths Bros, & Co. TET В, 
Ато 'Taunton Newton's Ltd. * D 
Arcazon London New Brit. Arc. Lamp Co. Babcock London, Glasgow, Babcock and Wilcox | B; 
Archdale Birmingham Archdale (James) & Co. Manchester, Newcastle, dr, 
Arclight Leeds Wharam and Cardiff or Birmingham * e 2 
A London Chas. Hopkinson Back Manson London Back and Manson P 
А тсодтарћ London Talbot and Stevenson Baerlein Manchester Baerlein & Со. _ 
| Sir Hiram Maxim Electri- | Bags Heda Bumsted and Chandit B 
Arconcello London cal and Eng. Co. (In- Bailey Alloa Bailey, W. & J. A. В 
candescent Lamp Dept.) Baily Gru Cambridge Baily, Gru and Bi P 
Arcturius Manchester Hughes, F. E. Bakers London Baker (J.) & Sons 
Arculus Birmingham Arculus (Alfred) & Co. Ballinger Newton Abbot Ballinger & Co... 
Ardentness London Weston (G.) & Sons ] London Maclaren (Rob В 
Ardoch Liverpool Kinghorn Bamboo London Koenigs (H.) & 
Argano London Barrington, Wm. Barbeau London Howes (Simeon) 

79 Beer, Walter Barclayson Kilmarnock Barclay (And.) 8 8 
Argon Birmingham . Tangye Tool and Elec. Co. Norwich or Barnard, Bisho А 
Aristos Hali Ari-tos Engineering Co. London TRE Г 
Arktos London Werner, Pfleiderer, and Barograph London Pitkin (James) P 

ins Barometer London Mazarron Elec 
Armatriz London Lister Electric Mfg. Co h London Barraclough, 1. E 
‘Armature Bristol Edwards and Armstrong Barter London Cummins, Е. R. | 
Armstrongs Birmingham trong, Stevens & Barton Blackburn Barton, Thos. р 
Army London ` Army & Navy Co-op. 800. Birmi Barwell's Limited 
Army Contracts London  Directorof Army Contracts | Basalt §:oke-upon-Trent Wedgwood (J.) & Sons à 
Arnold Leeds Lupton, Arnold G. Bassett London Geo. Smith & Son Г 
Arronzar London Aron Electricity Meter Baughan Reading Baughan (W. H.) & Г 
Arrowhead London Ekin, Tom Baxendales Manchester Baxendale & Co. Г 
Arundale Birmingham Arundale & Robottom or Edin НИ 
Asbestino London British Johns-Manville Co. Bayley Зиеће1а Brown Bayley's à 
A sbestos Cre за Asbestos Co. Bayliss Wolverhampton Bayliss, Jone D 
Asbestos London United Asbestos Co. Baynton Birmingham eri and Mi 2 
Ascio o ауег (Ај & Son Beacon ди Ze) il (W. à 
Ashton Sh (T. A.), Lë Beanland Harrogate — — Beanland, n 
Ashworth Ashworth (G. L.) & Bros. Leeds Beanland, Perkin Sr ` 


P | Gei: | 8 шј - i 
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TELEGRAPHIC ADDRESSES. 


Beawcoup London 
Beaven Gloucester 
Bec Bolton . 
Becchnut London 
Beecom London 
Вес Manchester 
Becley Hyde 
Beesley Sheffield 
Belfry London 


NAMES OF FIRMS. 
Beardmore (Wm.) & Co. 


Beardshaw (J.) & Son 
Glacier Anti Friction 

. Beaven & Sons [Metal Co. 
Bolton Engineering Co. 
Maguire апа Baucus 
British Вес. Equip. Co. 
Briggs, Thomas (Mancnstr) 
Beeley (Thos.) & Son 
Beesley (W. T.) & Co. 
Bell's Asbestos Co. 


Bell Corporation Aber- Bell, J. Alex. 


deen ; 
Bellamy London 
Belliss Birmingham 
Belmont London 
Belsham London 
Benefit London 
London 

Benfro London 
Benham London 


Bellamy (John) Ltd. 
Belliss & Morcom 

Price's Patent Candle Co. 
Price & Belsham 

Bennett, Walter 
Benetfink & Co. 

Benham and Froud 
Benham & Sons 


Bennis Little Holton or Bennis (Ed.) & Co. 


London 


Berndorf London 
Bertram Edinburgh 
Best Birmingham 
Bezant Leami 
Bichfome Glasgow 
Biliotti London 
Binks London 
Biogen London 
Biphase London 
Bipolarity London 


Berk (F. W.) & Co. 
Heckford, Arthur E. 
Bertrams, Ltd. 
Best &]Lloyd 
Bezant, W. A. 
White, J. & J. 
Griffiths & Billiotti 
Binks Bros. 
British Mutoscope Co. 
Mordey & Dawbarn 
Joel (H. Е.) & Со, 


Birch Islington, Salford Birch (G.) & Со. 


Bird. London 
Birnstingl London 
Biscay London 
Bisecting London 


Blackburn Nottingham 
Blackman Leeds, 
mingham or a 
Blackstock Liverpoo 
Blackwell Liverpool 
Blanemange London or 
Edinburgh 


Blanco Cleethorpes 


Bolling & Lowe 

Birnstingl (Louis) & Co. 

Keymer (Wm. J.) & Co. 

Inc. Association of Muuici- 
pal & County Engineers 

Blackburn, Starling & Co. 


Bir- Keith (James) & Black- 


man Co. 
Tickle (В. G.) & Son 
Blackwell (Geo. G.), Sons 
Middleton, У. С. [& Co. 


ways Co. 

White, H. L. 

Brain, Frank [tus Co. 
Electric Blasting Appara- 
Blair, Campbell & McLean 
Таро Accumulator Co. 
Blenheim (W.) & Co. 
Blenkarn, Walter 

Lister Elec. Mfg. Co. 
Lancaster, E. W. 

Sykes (W. R.) Interlocking 

Signal Co. 
Blumann and Stern 
Watson (J. Е.) & Co. 
Mackinlay (J. C.) & Co. 
Vulcan Boiler and General 
Insurance Co. 

Danks (Edwin) & Co. 
Thompson, John 

Hartley and Sugden 
Bolckow, Vaughan & Co. 
Bolding (John) & Sons 


| Gt. Grimsby Street Тгаш- 


| TELEGRAPHIC ADDRESSES, 


Bolton Oakamore 
Boltonite London 


Boltons Birmingham 
Bolyanson London 
Bonaccord Glasgow 
Boncinello London 
Bonten London 
Books Manchester 
Boor London 

Boot Tunbridge Wells 
Boote Burslem 
Borgfeldt London 
Bottone Wallington 
Bow Paisley 
Bowenite London 
Bowran Newcastle 


ш. 


NAMES OF FIRMS. 


Bolton (T.) & Sons 
Bolton, Fane & Co. 
Pickerings 

Bolton (T.) & Son 
Bowley (S.) & Son 
Drysdale & Co. 
Bonnella (D. Н.) & Son 
Bónten, Н. & Е. 
Heywood, John 

Boor (George) & Co. 
Boot, Horace 

Boot, T. & К. 
Borgfeldt (Geo.) & Co. 
Bottone & Son | 
Bow, McLachlan & Co. 
Bowen & Co. 
Bowran (Robert) & Co. 


Bowyer Wellington, Salop Standard Elec. Eng. Co. 


Boxes Glasgow 
Brabantine London 
Braithwaite Kendal 
Brake Manchester 
Bramaria London 
Brass Leeds 

Brattice Cardiff 
Brawik London 

Bray Leeds 

Breaker Manchester 
Brecknell Bristol 
Breeden Birmingham 
Brieco Lond. or Manchestr 
Brier Fleetwood 
Brinsworth Rotherham 
Britannia Colchester 
Britannia London 


Britto А Р 
Broadbent Huddersfield 
Brockbank Manchester 
Bromide Glasgow 
Brontolio London 
Bronze Glasgow 
Bronze Longport 
Bronzite London 
Brooke Lowestoft 
Brooker, London 
Brotherhood London 
Browbeat London 
Brownish Manchester 
Bryantra, London 
Bryarum London 
Buccula London 
Bullers London 
Bullivants London or 
South Shields 
Bulwark London 
Burette London 
Burghship, London 
Burnet Glasgow 
Burning London 
Butters Glasgow 
Byend London 
Bygrave, Barnet 


Cables Halifax 
Cables Leigh 
Cables Manchester 
Cables Old Charlton 


Cablewell London 
Calcination London 


Brown & Co. 

Braby & Tomlinson 
Braithwaite (Т.) & Son 
Gresham & Craven 

Bray, Markham & Reiss 
Dixon (S.) & Son 

Evans & Widowfield 
Braulik, G. 

Bray (Geo.) & Co. 
Thomas, Bertram 
Brecknell, Munro & Rogers 
Breeden (Joseph) & Co. 
British Electric Car Co. 
Brier, A. 

Baker (John) & Co, 
Britannia Engineering Co. 
Britannia Rubberj& Kamp- 

tulicon Co. 

Driver (Geo.) & Sons 
Broadbent (Thomas) & Sons 
Carrick & Brockbank 
Harvie (Wm.) & Co. 
Brent (G.) & Son 

Steven & Struthers 
Billington & Newton 
Wilkins (John) & Co. 
Brooke (J. W.) & Co. 
Brooker, Dore & Co. 
Brotherhood, Peter 


_ Browett, Lindley & Co. 


Brown, А, G. 

Bryant Trading Syndicate 
Bryden (John) & Sons 
Boby, Wm. 

Bullera Limited 

Bullivant & Co. 


Davis (E.) & Co. 

Baird & Tatlock 

British Accumulator Co. 
Burnet (Lindsay) & Co. 
Stuart and Moore 
Butters Broa. & Со. 
Wood, A. H. 

Bygrave, William 


Northern Electric Wire Co. 

Anchor Cable Co. 

Glover (W. T.) & Co. 

Johnson and Phillips’ 
Electric Cable Works 

Union Cable Co. 

Thwaite, B. H. — 


ту. 


Caleb Liverpool 
Calibrate London 
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Smith, Caleb 
Paul, Robert W. 


California Stoke-on-Trent Kerr, Stuart & Co. 


Callender London 


Callender Picardy Belve- | 


dere 
Calorific Birmingham 
Zalymene London 
Cameron Blackpool 


Camgas Halifax 

Cammell Sheffield 

55 Glasgow 
Candelabru London 


Cuntabrigia London 


Canvassers London 
Caoutchine London 
Caracoles London 
Carbon Works Brymbo 


Callender's Cable and Con- 
struction Co. 


Barter, Chas. 

Chester (Ed.) & Co. 

Blackpool and Fleetwood 
Tramroad Со. 

Campbell Gas Engine Co. 

Cammell (Chas.) & Co. 

Campbell (Thos. B.) & Sons 

Hodd (R.) & Son 

Cambridge University Press 

Clay (C. J.) & Sons 

Turner, E. R. & F. 

Wicks (J. T.) & Co. 

Clark Bros. & Co. 

English Elect: ie Carbon Co. 


Carbonized Witton, B'ham. Birmingham Ca: bon Works 


Carioles London 


Carling Guildford 
Carpmael London 
Cartlands London 


Carwhee London 


Cashbook London 
Casings Hull 
Caspeg London 
Castings London 
Castle Oldham 
Catapult London 
Catenation London 


Centrode London 
Centumvir London 
Century Birmingham 
Ceramic London 
Cerium London 
Certificate Manchester 
Certus Croydon 
Chadwell Blackburn 
Chadburn Liverpool 
Chalcocite London 
Chamen Glasgow 
Chance Smethwick 
Chandelier Birmingham 
Chandelier London 
Changeable London 
CRannelled London 
Chatwin Birmingham 
Chauvin, London 
Cheaper London 
Cheeld Chesham 
Chemical Birmingham 
Chemicals Manchester 


Cherry Beverley 
Chesterman Sheffield 


Chiliadal London 
Chloridic London 


City & Suburban Electric 
Carriage Co. 
Carling, ӨШ & Carling 
Carpmael & Co. 
Cartland (James) & Son 
Coventry Electric Tram- 
ways Co. 
New General Traction Co. 
Norwich Electric Tram- 
ways Co. 
S. African Lighting Assoc 
Beecruft & Wightman 
Oassell & Co. 
Falkirk [гоп Co. 
Ball, Joseph 
Simpkin, Marshall & Co. 
Great Northern апа Strand 
Railway Co. 
Holloway Elec. Supply. Co. 
Stern Bros. 
Wynn, Timmins & Co. 
Phillips’s Limited 
Hopkin and Williams 
Wood & Newland 
Anti-Vibrator Co. 
Chadwell, С. 
Chadburn’s (Ship) Tel. Co. 
Mitchell (J.) & Co. 
Chamen, W. A 
Chance Bros, & Co. 
Taylor Bros, 
Hughes (R. S.) Limited 
Japy Bros. & Co. 
Aiton & Co. 
Chatwin, Thos. 
Chauvin, С. von 
Harvey (G. A.) & Co. 
Cheeld & Co. 
Fredk. Crane Chemical Co. 
Bayley (Е.5.), Clanaban & 


Со. 
Cherry (John) & Sons 
Cheaterman (Jae.) & Co. 
(Chili Telephone Co. 
Ecuador Telephone Co 
| Peru Telephone Co. 
Chloride Elec. Storage Co. 


Christian Hampton Wick Christian & Phipps 


Chubb London 
Churchill London 


Chubb & Son 
Churchill, J. & A. 


—— —— —— 


Circuit Manchester 
Glaagow or Sheffield 
Circumition London 


Citroids London 


Citronniers London 
Clamatores London 
Clanny Birmingham 
Clarinette London 
Claritude London 
Clark Hull 
Clay Cardiff: 
Clayton Shuttleworth Lon- 
don 
Claytons Lincoln 
Clearness London 
Cleavage London 
Clematis London 
Cleomedon London 
Clephan Wigan 
Clientship London 
Clifford Hawkes, Brighton 
Cligs London 
Clinograph London 
Clunch London 
Cluster London 


Clutches Glasgow 


Clydesdale Glasgow 
Cockbrass London 

Со. ficient London 

Coils Wolverhampton 
Cole Bradford 

Colliery Guardian London 
Oolloquial London 
Columnae London 


Commutator London 
Commutator Manchester 
Companson, Manchester 
Company Ebbw Vale 


Comparison Manchester { 


Compass, Glasgow 
Compound Mancheater 
Comyn Ching London 
Concentration London 
Concentric Liverpool 
Concordance London 
Condensation London 
Conductivity London 
Conductors Glasgow 
Conductors Leicester 
Conductors London 
Conduits London 
Conferring London 
Connollys Blackley 
Conquer London 
Conqueror Glasgow 


Electrical Co. 


Metro. District Rly. Co. 
Elmore, К. К. & А. 5. 
Metallurgical Eng. Co. 
Graham & Banks 

Pauling & Co. 

Cooke (J.) & Son 

Lang, Charles 

Société de St. Gobain, 
Clark (Geo.) & Sons 

Clay Bros. & Co. 


Clayton and Shuttleworth 


Railway Clearing House 
Becker (R.) & Co. 

Allan (George) & Co. 
Brent & Co. 

Clephan, T. J. S. 

Curtis, Gardner & Boxwell 
Hawkes (Clifford) & Walton 
Chit (J € & Sons 
Harling, W. 

nien Pale Elec. Eng. Oo. 
Bishop's Cluster Co. 


Whyte (К. А.) & Co. 
Coutts, Muir & Co. 


Eadie (James) & Sons 
Noakes (Thos.) & Sons 
Cathcart (C. Н.) & Со 
Parker (Thomas) Limited 
Cole, Marchent and Morley 
Colliery Guardian 
Phillips, J. W. & C. J. 
Kegan Paul, Tre, 
rübner & Co. 
Crypto Works Co. | 
Hill (Geo.) & Co. 


Electric Generating Stagns 
Ebbw Vale Steel, Iron & 


Coal Co. 
English Industrials : 
St. Helens Cable Со. 
Dobbie, McInnes (Ltd) 
Holmes (J. Н.) & Со. 
Ching, Comyn & Co. 
Peto and Radford 
Liverpool ElectricCableCo. 
Electric Construction (o. 
Wolff, John F. 
Davis and Timmins 
Glover (W. T.) & Co. 
Midland Electric Wire Co. 
Electrical Transmiseio Со. 
Conduit and Insulation Co 


Cawley, G. i 


Connolly Bros. 
Jeyes & Godden 
W. H. Allen, Son & C4 


Conrad Londoa Knap (Conrad) & Co, ' 
Conradtys London Sloan Electrical Co. 

А Barry (Sir J. Wolfd & 
Consilium London { Partners 3 
Consonance London Williams, Morgau Г. 


Consulting Edinburgh 
Consulting Glasgow 
Continuity London 
Control Manchester 
Convention London 


Buchan (M.) & Hogarth 

M’Donald, J. 

Alliance Electrical Co} 

Cowans Limited 

London Chamber of Gom. 
merce 
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London Hughes (Crawford) & Co. 


Conveyor and Elevator Co, 
Cooke (William) & Co. 


Cooke (T.) & Sons 


бо. Manchester Broughton Copper Co. 
Coprolite London MeNaughton, D. 
London Monorail Portable Rly Co. 
London Dixon &  Corbitt and 
D Cum i R. S. Newall & Со, 
у | Corlett Elec. Eng. Co. 
on Leach, H. L. 
Tyne Dock Newton & Nicholson 
| , London Cort (Arthur) & Co. 
Birt, J. and A. W. 
New Century Arc Light Co. 


Dell (У. Е.) & Son 

O'Gorman & Cozens- Hardy 

Norman & Young 

Foster, H. F. 

Morton, D. H. 

Couper (James) & Son 

Braby (Fredk.) & Со, 

Duff (Wm.) & Co. 

Cowtan & Sons 

Coxeter & Son 

Cox-Walkers 

Carrick and Ritchie 

Henderson (John M.) & Co. 

Bedford Engineering Co. 

Booth (Joseph) & Bros, 

Terry, S. H. 

Cardew, Major 

Preece, Sir W. H. 

Preece and Cardew 

Crittall (Richard) & Co. 
Bros 


Booth, Robert 

Croggon & Co. 

Gibson (Wm. Aug's), Ltd. 
Crompton & Co. 


Crookes, Sir W. 

Lockwood (Crosby) & Son 

Crosby Steam Gauge and 
Valve Co. 

Sturtevant Engineer'g Co. 

Electrical Transmission Со, 

Harvey (Julius) & Co. 


} Crossley Bros. 


Higginbottom & Mannock 

Morgan Crucible Co, 

Cruickshank, R. 

Cruttwell, E. 

British Aluminium Co. 

Cryselco Limited 

Berliner Te . Mfg. Co. 

Dore (John) & Co. 

Dodd & Dodd 

.D.P. Battery Co. 

Cundall (R.) & Sons 

Orenstein & Koppel 

Farrin Works and 
Н, Pontifex & Sons 

Clark, Forde & Taylor 

Dorman & Smith 

Curtis (Wm.) & Sons 

Kettle River Power Co. 

Cutting Bros. 
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Cuttingly London 

Cyclone Swinton 
Manchester 

Cyclops Gateshead 
or London 


Daimler London 
Dallineyer London 
Damophon London 
Danesby London 
Danks Nottingham 
Darby Coalbrookdale 
Darner Birmingham 
Dasniéres London 
Davies London 
Davis Derby 
Dawson Stalybridge 
Deadbeat London 
Decaleo London 
Decimalize London 
Deflection London 
Defries London 
Degrelle London 
Dellburn Mother well 
Delta London 
Dempster Glasgow 
Dendron London 
Denny Dumbarton 
Density Manchester 
Deoxydizer London 
Dermatine London 
Derrick Edinburgh 
Derwent Birmingham 
Deserving London 
or Edinburgh 
Despatch Brighton 
Destructor Leeds or London 
Detector London 
Detonator London 
Deville Sheffield 
Dhagoba London 
Diagometer London 
Dial London 
Diameter Glasgow 
Diameter London 
Diamond Wakefield 
Dicker London, Man- 
chester, Edinburgh or 
Preston 
Dicksonia London 
Dielectric London 


Cutting Bros. 
Matthews & Yates 


Clarke, Chapman & Co. 


Daimler Motor Co. 
Dallmeyer, Ј, Н. 
Langdon-Davies Motor Co. 
Bourne (Joseph) & Son 
Danks (Thomas) & Co. 
Coalbrookdale Co. 
Edwards and Barnes 
Dasniéres, У. 

Exchange Telegraph Co, 
Davis (J.) & Son 

Dawson (R.) & Со. 
Sullivan, H. W. 

Corner & Co, 

Thompson (T.) & Со. 
Dollery & Palmer 

Defries (J.) & Sons 

De Grelle, Houdret & Co, 
Marshall, Fleming & Jack 
Delta Metal Co. 
Dempster, Moore & Со. 
Endolithic Mfg. Co. 
Denny (Wm.) & Bros, 
Vandam, Marsh & Co, 
Atlas Preservative Co. 
Dermatine Co. 

Carrick (Jümes) & Sons 
Taylor and Challen 
Tayler-Smith Electric Со, 


Hignett (G.) & Co, 
Horsfall Destructor Co, 
Dawson, 

New Explosives Co, 

De Ville, M. T. 
Constable (Archd.) & Co. 
Electrical Sundries Co. 
Magneta Co. 

Ewing & Lawson 
Crompton (T.Albert) & Co. 
Diamond Coal Cutter Со. 
Dick, Kerr & Co, 


Dickson, James 
Speedy, Eynon & Co. 


Dielectric Sale Shaw, John 
Diffuser London Rashleigh Phipps & Co. 
_ Diminish London Triumph Stoker, Ltd. 
Dinning Newcastle- Dinning and Cooke 
on-Tyne 
Diocles London Exchange Telegraph Co. 
Dioptric London Trinity House 
pec - Portuguese Tele. 
; one Co. 
Diphda London f zou Теје- 
phone Co. of Europe 
Direct London, Liver- Direct United States Cable 
pool, or Glasgow Co. 
Disclosure London Waterhouse, L. M. 
Discovery London Thompson (W. P.) & Co. 
Disjoined London Rotter & Jones 
Dislodge London Scott (Walter)& Middleton 
Distancing London ohnson-Lundell Electric 
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TELEGRAPHIO ADDRESSES. NAMES OF FIRMS. 


Diurnation London Hart, Son, Peard & Co. Economy London Chelsea Elec. Suppi AG 
Dobbiamo London Dobbie, McInnes (Ltd.) Edelsten Warrington Edelsten (J.) &Son — 
Docimastic London Bates (Hy.) & Son Ederaceo London Radclyffe & Go. 
Dockyard Liverpool Lyster, Anthony G. Ediswan London, Bel- 5 
case hasty made Kilmalcolm Elec. Ltg. Со, Er Birmingham, e d 
odd reli Glasgow Doddrell Bros. iff, Dundee, ublin, : "uu 
Dodman Lynn Dodman (A.) & Co. | Glasgow, Hull, Leeds, Eden E ME s 
Donbowes London Bowes Scott & Western | L' pool, M'chest/r,N ew- SE - 
Donkin Company London Donkin (Bryan) & Clench | castle, Sydney, N.S.W. "a 
Dorman Middiesbrough Dorman, Long & Co. or Brisbane | 
Dorothea London Evershed and Vignoles Edmundson Dublin Edmundsons Furnisie 
Dorunda London Bremner (J. A.) & Co. and Engineering СО. 
Doubling London Jackson, H. F Edmundsons London Edmundsons' Elec. € 
f mg Telautograph Co. Eerisome London Emerson ( | 
Doulton London Doulton & Co. Efficiency Glasgow Holmes (J. H.) & Co 
Down London Down Bros. Efficiency London Leroy (F.) & (o. 
Dralda London Roberts, Adlard & Co. Eflammans London Electric Li | 
Draper London Draper, George tion Co. of 
Drehstrom London Lahmeyer Electrical Co. Eſtuvium London Accumulator . 
Drier Manchester Keith (James) & Black- Construction Co. . . 
Drilling London Amos, E. C. [man Co. Effugium London Evans (Edward) & Сес 
Drivingwheel London Bergtheil & Young Egan Dublin Egan & Tatlow ` і 
andra London Roth, Schmidt & Co. Egyptian London Easton & COO. 4 
London Watson & Co. Effossion London Electrical Engin =. 
D. Tosh Greenock Tosh (David) & Son Volunteers і 
Ductile Manchester Howard Conduit Co. Eisen London n, White Bed: E 
Dugout London | Duke & Ockenden Ejoo London Smith (Henry) & Со | E 
Duke London Campbell, Macmaster & Qo. | Ékdum London Jonas, John | 
Dunamis London Sainton, A. A. Campbell | Biderits Swaran Bigge (D. Selby) & € m. 
Duramentum London Goossens (E.), Pope & Со. | Eleccion London Wood (R.) & Co. "^ =. 
Dutiful Manchester Bennett, F. F. Electary London Hale Bros. n. 
D. Vernon High Wycombe Davenport, Vernon & Co. Electram Preston Electric Railway & 22 
Dvorkovitz London Dvorkovitz, Paul way » Wor 3 Е 
Dynamical London Benson (W. A. S.) & Co. Electric Alloa British Electric Plan =. 
Dynamics Manchester Heys (W. E.) & Son Electric Bournemouth Bournemouth and L 
Dynamo Bath Corporation Electricity Electricity Supply XP. 
Works Bath Electric Bradford Steinthal, W. P. 5 
Dynamo Birmingham Birmingham Corporation Buckingham есігі Ё 
Electricity Works Electric Buckingham and Power Supp! E, 
Dynamo Bradford Phænix Dynamo Mfg. Co. Gillies and Hornidg Р, 
Dynamo Bristol Sphere Electrical Engi- Electric Company Galway Galway Elec rie Co. E. 
neering Co. Electric Derby Derby Corp. Elect У Е 
Dynamo Derby Newton Bros. Electric Douglas Man Manx Electric Rly. E 
Dynamo Fleetwood Hansom, Oswin Electric Hastings Hasting Corp. E К: 
Dynamo Leeds Dickinson, Albert Electric Keighley Keighley Е 
Dynamo Liverpool Liverpool Elec. Works Electric 8 Dickinson, Е 
Newcastle Barnett (Rowland) & Co. Electric Leith Кіпр & Co. | E 
Dynamo Oldham Hall (J. Р.) & Со. Electric London London Electrie Wire 1 
namo Sheffield Sheffield Elec. Eug. Co. Electric Newcastle-on-Tyne Usher (Thos. G.) & € 
Dynamo Southport Smith (F. W.) & Co. Electric Oldham Oldham Corp. Elec, М i 
Dynamode London Electromotor and Dynamo Electric Richmond, Surrey Richm Surrey) Ё ЈЕ: 
ог Manchester Со. : Light and Powe di | 
| Electric Supply Cambridge Cambridge Elec. Su Ур 7: 
Eadon Sheffield Eadon (Moses) & Sons . Electric Windsor Windsor Elec. Ius Ё 
Eagle Huddersfield ‹ Clayton & Co. ic Wolverhampton Electric Construetior E. 
Easterbrook Sheffield Easterbrook, Alleard & Со, Electrical Belfast ` Macauley, W. =. 
Eastern London Eastern Telegraph Co. Electrical Birmingham Birmingham mingham Elec, 1 } 
Eastwald Taunton Easton & Bessemer Co. |; 
Eastwood Hanley Taylor, Tunnicliff & Co. Electrical Chesterfield Patent Elec. Shot 1 
Ecclesia London Jones & Willis Electrical Cork Porte & бы 2088 i 
or Birmingham Electrical Dudley Whittaker Bros. 1 
Echalez Newcastle-on- Glover (W. T.) & Co. Electrical Glasgow Holland House E ! 
Тупе | Mfg, Co. l 
Eclipse Bristol Thursfield (C. J.) & Co. Electrical. Walsall Walsall 
Ecometro London British Fuel Economiser Electrician Saunders J. B.) } 
and Smoke Preventer Co. Electrician Newspaper { | 1 
Economical Glasgow Bigge (D. Selby) & London. | Tucker, G i 
Economical Manchester Sim teel Conduit Со. | Electricity Dublin Porte & Co. i 
Economiser Ма Green (E.) & Son j ty Dursley Lister i 
Economy Belfast Coates (Vietor) & Co. Electricity Leeds ` Leeds C 
amitu Boonomy Birmingham Simplex Steel Conduit Co: | 
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Electricity London - General Electric Co. 
Electricity Ossett Robb & Mitchell 
Electricity Sheffield. Sheffield Cor. Elec. Sup. Dpt. 
Electricity Works Black- Blackpool Corp. Elect. 
роо1 Works 
Electricity Works Hove Hove Electric Lighting Co. 
Electricity WorksSt.Helens St. Helens Corp. Elec. 
Power Station 


Electrinus London 
Electrizar London 
Electrodes Glasgow 


Electrograph London 


Electro Middlewich 


Electrolier Birmingham 


Elect Sheffield 
or London 


Electrometer Bradford 
Electrophone London 


Electrozone London 
Eli Birmingham 


Eliminator Liverpool 


Elongation London 
Elopement London 


Elsterne London 
Elswick 
Tyne 
Elzor Cadishead 
Emanuel London 
Embassies London 


Embroidery Manchester 


Emdeca London 
Eminencies London 
Emissivity London 
Етойоеіу London 
Empire Birmingham 
Exiporetic London 
Esapressees London 
Enarched London 
Endosmose London 
Endurance Glasgow 
Enduring London 
Energisado London: 
Energy Birmingham 


Energy Blackpool 
Da Bradford 
Energy Dundee 
Encrgy Leeds 


Energy Newcastle-on- 
Тупе 
Oxford 


Energy Wigan 
Enydbert London 
I € Hitchin 


ter Birmingham 


Lyell (J. C.) & Co. 
Fuller, Macleod & Co. 
Mackenzie (J. D.) & Co. 
Hardaker, W. 


f Electrolytie Alkali Co. 
\ Gen. Electrolytic Parent Co. 


Thursfield (C. J.) & Co. 
Hawksworth, Eyre & Co. 


Edmondson & Purdom 
Electrophone | 
Electric Ozone Syndicate 
Griffiths (Eli) & Sons 
Liverpool Eng.& Cond. Co. 
Mechan & Sons 

Electrical Fittings Co. 
Sterne (J.) & Co. 


Newcastle - on - Armstrong (Sir W. G). 


Whitworth & Co. 
Royles Ltd. 
Emanuel (А.) & Sons 
Electric Landaulet Со. 
Kramer (H. V.) & Со. [Co. 
Emdeca Metal Decoration 
Clirehugh, S. V. 
Smith, R. A. 
British Motor Traction Co 
Whitehouse (Wm.) & Co. 
Austin (Wm.) & Co. 
United Motor Industries 
Engineering Magazine 
Wharton, C. J. 
Muir & Findlay 
Garnier & Co. 
Palmer & Co. 
Fowler-Lancaster 
Blackpool Engin'g Works 
Webster, C. W. 
Richardson, H. 
Dundee Elec. &Trams. Dept. 
Shepherd & Watney 
Keiffenheim, H. W. 


Oxford Electrie Co. 
Grant's Drill & Trolley Co. 
Eugelbert & Co 

Spencer (W. H.) & Co. 


Lea (Henry) & Son 


Enyineering Chelmsford Christy Bros. & Middleton 


Engineering London 
40 во Dartmouth 


Engines Hooley Hill 
Enyines Oldham 
Enyirdeth London 


Enjladding London 
Eng uion London 
Emteo London 
Enrich London 

Ent iceable London 
Entraining London 
Enyam London 


Епузтееги 

Simpson, Strickland & Co. 

Scott & Hodgson 

Buckley and Taylor 

Phillips (Thos. E.), Ray- 
mond & Co. 

English Industrials 


Belshaw & Со. 
Sclater, A. W. [Co. 
Schmidt Stationary Engine 


Piggott (Geo.) & Co. 
Turner, Atherton & Co. 
Tate, L. G. 
Ingersoll-Sergeant DrillCo, 


TELEGRAPHIC ADDRESSES. 


Epa London 

Epically London 
Epingtes Birmingham 
Equatorial London 
Equivolt London 
Ercas London 
Erdkreis London 
Ericsson London 


Erithus London | 
Escamotur London 
Escare London 

Езсо Newcastle-on-Tyne 
Escombrera London 
Escot Cardiff 

Escourre London 
Escutcheon London 


Esmeralda London 
Espionage London 


Espir London 


Espora London 
Esrom London 
Essons London 
Estimation London 
Etat Dublin 

Etenim London 
Etherington London 
Etincelle London 
Etna Glasgow 
Etrusus London 
Eudiometer London 
Evaporate Edinburgh 
Evaporate Pollokshawa 
Evered London 
Evereds Birmingham 
Evergendos London 
Everything London 
Exaggerate London 


Exceptional London 
Excerpt London 
Excluding London 
Expanse London 
Expansible London 
Expansion Glasgow 
Expansion London 
Experiment London 
Expert Manchester 
Erp:.tible London 
Extradstd London 
Extrusus London 
Eyeball London 


Eyebolts London 
Eyre Liverpool 


Fabeln London 
Facine London 
Factitator London 
Рай field Glasgow 


NAMES OF FIRMS. 


Alexander (E. P.) & Son 
Knight (T. S.) & Sons 
Tayler (D. F.) & Co. 
Clarkson & Со. 

Electrical. Times, 'The 
Hunt & Sacré 

Hófler, W. 

British L. M. Ericsson Mfg. 
Erith's Engineering Co. 
Scott (Ernest) & Moun:ain 
Esearé and Denelle 

Scott (Ernest) & Mountain 
Barcelona Tramways Co. 
Scott, W. A. 

Easton, Courtney and Dar- 
Casella & Co. [ bishire 


f Common, A. A. 


\ Hall (Matthew) & Co. 


f Chadwell, C. 


\ Pilling, Е. S. 
Espir, F. 
United Electrical Co. 
Joy (David) & Son 
Morse, Sydney 
Esson (John) & Son 
Riley (Edward) & Co. 
Egan & Tatlow 
Sperling & Co. 
Etherington, J. 
Nussbaum, G. A. 
Watson, Gow & Co. 
Delta Metal Co. 
Small, J. Miln 
Stirling Boiler Co. 
Dalglish, A. & W. 


| Evered & Со. 
E Everett, Edgecumbe & Co. 


Harrod's 
Cape Town Consolidated 
Trams and Land Co. 

Darton (F.) & Co. 
Tramways & Gen, Wks. Со. 
Heatly & Gresham 
Marconi's Wireless Tele. Co. 
Simms & C». 

Glasgow Railway Eng. Co. 
Moreland (Е.) & Son 
Bateman (John) & Co. 
Chemical Trade Journal 
Wardell (J.) & Co. 

Markt Bros. & Co. 

Belta Metal Co. 

MeNeill (F.) & Co. 
Robertson (L. S.) & Outram 


Eng. Standards Committee 


Eyre (Wm.) & Nephew 


Fabbro & Co. 

Mayoh and Haley 

Pease (J. F.) & Co. 

Fairfield Shipbuilding and 
Engineering Co. 


Fairley ElectricAltrincham Altrincham Elec. Supply 


Falcon Loughborough 
Fan Bradford 
Fandecors London 
Fanneries London 
Farad London 


Brush Electrical Engiueer- 
[ing Co. 


vill. 
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Faraday Bristol 
Faraday Glasgow 
Faraday London 
Farina Dundee 
Farnetico London 
Farrago London 
Farrar Newark 
Farsighted London 
Fashionist London 
Faweus Manchester 
Feethams London 
Fdlowsuwm London 
Fergeolo London 
Ferranti Hollinwood 
Ferreria London 
Ferrules London 
Feudatory London 
Fides Birmingham 
Fiducianum London 


NAMES OF FIRMS, 


Bristol Corp. Elec. Works 
Carter (Claude) & Co. 
Faraday & Son 

Baxter, В. & 8. 

Farman Automobile Co. 
Robinson (Е. A.) & Co, 
Farrar, Alfred 
Electrical Investments 
Jones, Peter 

Гадусив, W. P. J. 
Feetham (Mark) & Co. 
Fell, John 

Ferguson (F.) & Co. 
Ferranti Limited 
Lomer, Edward 

Hunt & Hess 

Hawkins Bros. & Со, 
Keep (R. S.) & Co. 
Gardner (H.) & Son 


Filament Liverpool or Goosens (E.), Pope & Co. 


Glasgow 
Filaterrio London 
Filature Warrington 
Filosofone London 
Filter Greenock 
Finitimus London 
Fireplace London 
Flashing London 
Flask, Birmingham 
Fleming Halifax 
Fletcher Carnarvon 
Floodgate Birmingham 
Fluorated London 
Flyboats London 
Foliated London 
Footpost London 
Forcato London 
Force-pump London 
Forestry Manchester 
Forgings London 
Fornajo London 
Fossick London 
Foster Halifax 
Foster Lincoln 
Fosters Wednesbury 
Fosters Wimbledon 
Foundry Blackburn 
Foundry Devizes 
Foundry Gildersome 
Foundry Lenaderg 
Fowler Leeds 
Foxship London 


Frasers London 


Fratellicas Liv 1 
Fredbarnes Londo 


Fredennis London 


Lët. Helens Cable Co. 


LondonElectricFittingsCo. 
Blake, Barclay & Co. 
Penney (Alex.) & Go. 

Boyd (Alex.) & Son 

Nunn, Ridsdale & Co, 
Metallic Seamless Tube Co. 
Fleming, Birkby & Goodall 
Fletcher (John) Limited 
Periam, H. W. 

Macartney, McElroy & Co, 
Hof (Charles) & Co. 
Dynamo Brush Co. 

Foot (Rowland G.) & Co. 
Ford (T. W.) & Co. 

Pearn (Frank) & Co. 
Forest City Electric Co, 
Butland, W 


harpe, 
Foster (Edward) & Son 
Foster (Wm.) & Co. 
Foster Bros. 
Foster & Co, 
Ashton, Frost & Co. 
Brown & May 
Hudson, R. 
Banbridge Foundry Co. 
Fowler (John) & 
Foxcroft & Duncan 


aedi J. F. 


Myers-Beswick, Morison 
Murray 

Casartelli Bros. 

Barnes (Fred) & Co. 

Antwerp Telephone and 
Electrical Works 

Dennis (W. F.) & Co. 

Felten & Guilleaume Carls- 
werk Actien-Geselschaft 

Dean, Alfred E. 

Dixon (Walter) & Co. 


{ Kewer-Wiliiams, Reg. F. 


Williams (S. D.) & Co. 
Friswell, Ltd. 


| TELEGRAPHIC ADDRESSES. 


NAMES OF FIRMS, 
Fuerst Bros. 
Fuller, rer Ss 


NN 


Fuerst London 
Fuller Horsey London 


Fullmage London 
Furcation London 


Furnival London 
Furse Nottingham 
Fuse Aberdeen 


Fuses Manchester Richardson & ~. 


Gabionage London Кеч JAM ul 
Gadsby London Gadsby, C. H. obi 


E 

Зо. 
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G. A. Howard Lincoln Howard, G. A. 
Gaingiving London Heap (Chas.) & Da 
Gallimore Sheffield ба пооге (W. E КЕ | 


Galloway Manchester 
Galvanizer Liverpool 
Galvanometer London 
Galvanoscope London 


Galloways Limited zb 
Bruce & Stil! 
Binko (H.) & Co. 
Gambrell Bros. ^ 


Gambreum London 
болду London or Birken- Gandy Belt Mig. Co. к А 
аа 
British Elec. Ti tior 3B 
Garcke London Emile > H 


Garcke, 
Garnock Liverpool or Lon- Gargodk, к * < Са 
don cester 


Garrett Leiston 

Gas Leicester 

Gas Works Longton 
Gasengine Birmingham 
Gaseous London 


Gaseries Warrington 
or London [Tees А. B. P. "Accum 
Gasholder Stockton - on - Ashmore, Bensor 
Gaslight Birmingham 
Gasking London 
Gaster London 
Gatward Hitchin 
Gaudron London | 
Gaysome London ^ 
Gazonner London umphrey, Eé 
Gearing Huddersfield ыш. (D.) & S 
Gearing Sheffield Ha end ] 


Уч, Butterw 
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Glenn, John 
Tully & Straker 
Naylor Bros, 
St. Helens Cable Co. 
Tardrew, Thomas & Co, 
Goodale, W. P. 
Newman& Guardia 
B. Goodfellow, Ltd. 
Anderston Foundry Co. 
West African Tele. Co, 
Goslett (A.) & Co. 
Gossell, Otto 
Laurence, Scott & Co, 
Sharman, P. A. 
Grahtryx Ventilating Co. 
Graham, W, Vaux 
Griffin (John J.) & Sons 
Le Bas (Edward) & Co, 
wl (J. W.) & Son 
Hands (Alfred) & Co. 
Gray (James) & Son 
Grauer (S.) & Co. 
India Rubber,GuttaPercha 
& Telegraph Works Co. 
Greening (N.) & Sons 
Greenwood & Batley 
Bolton & Sons 
Smith & Coventry 
Butterworth, Jas. F. 
Grieve (John) & Co. 
Griffith (W.) & Sona 
Griffiths (Wm.) & Со. 
Grimshaw & Baxter 


White & Sons 
Spanish National Sub- 
oe marine Telegraph Co. 
London Guest, Keen & Nettlefolds 
Cé сина Guest (John) & Son 
London Guillaume, E. 
Gunthers Oldham Günther (W.) & Sons 
London Guthrie (James) & Co, 
Gu а London Gutta Percha Co. 
Guttashea London New Gutta Percha Co. 
Gwynne London Gwynne, 7, & Н. 
Gyrating London Allis-Chalmers Co. 


Haacke (А.) & Co. 
Haddow & Co. 

Haden (G. N.) & Sons 
Hadfield's Steel Foundry 
Haggie Bros. [Co. 
R. Hood Haggie & Son 


Haigh (W. B.) & Co. 

Haines & Co. 

Rossendale Belting Co. 

Tiffin, F. J. 

Halhead, J. A. 

Halpin, Druitt 

Hamblet's Limited. 

Hampton & Sons 

Wallach Bros. 

Hammond & Hussey 

Hammond (Robert) & Son 

Birmingham Guild о 
H eraft [Ltd. 

Handyside (Andrew) & Co., 

Durtnall & Pries 


Hardy Patent Pi k Co. 


it * 
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Harland Belfast Harland & Wolff 

Harmood Liverpool Liverpool Overhead Rail- 
way Co. 

Harrower, Peter 

Hanover Rubber Со, 

Hart Accumulator Co, 


Harrower Glasgow 
Hartgummi London 
Hartmossel London 


Hartnell Leeds Wilson Hartnell & Co. 
Hathorn Leeds Hathorn, Davey & Co. 
Haughnot London Haughton (Thos.) & Co. 
Hawtayne London Hawtayne and Zeden 
Head Middlesbrough Head (Jeremiah) & Son 
Hearty Grays Bruce (Alex.) & Co, 
Heenan Worcester Heeman & Frowde 
Heilgers London Heilgers (F. W.) & Co. 
Heindig London Heinke (С. Е.) & Co. 
Held London Universal Telephone and 


Elec. Co. 
Helix Manchester Hewitt & Rhodes 
Hendry Brothers Glasgow Hendry Bros. 
Нетеу'з Works London — Henley's (W. T.) Telegraph 
Works Co, 
Henriques Dewsbury Clay, Henriques & Co. 
Herbert Plumpton War- Plumpton, Herbert 


rington 
Heroic Reddish Rowland (В. К.) & Co. 
Heulandite London Taylor-Tucker Art Metal 
Со, [& Со. 
Hibou London Burton (C. W.), Griffiths 
Hick Bolton Hick, Hargreaves & Co. 


Hides Manchester 
Highpressure London 
Hildick Walsall 

Hill Bedford 
Hillestrom Cardiff 
Hilliard Glasgow 
Hillocking London 


Cook, E. J. 

Fraser (John) & Son 
Hildick & Hildick 

Page (E.) & Co. 
Hillestrom (M. J.) & Со, 
Hilliard (W. B.) & Sons 
Hill, Claude W. 


Hills Middlesbor Hill (Richard) & Co. 
Hindley Bourto Hindley (E. S.) & Sons 
Hinks London Hinks (J.) & Son 
Hinson Birkenhead Hinson & Co. 

Hiram Glasgow Reid, J. Miller 
Hirnant Manchester ies (T.) & Co, 

, Hobdell, Way & Co. 
Hobnatls London (Manic Syndicate 
Hofrawm London Buss (Ernest) & Co. 
Hoisting Glasgow Carruthers (J. H.) & Co. 
Hoistway London Moffatt & Eastmead 
Holland. Worcester McKenziel& Holland 
Holmes Huddersfield Holmes (W. C.) & Co. 


HolmesNewc'stle-on-Tyne Holmes (J. H.) & Co. 


Holometer London Stevenson & Burstal 
Holophane London Holophane Limited 
Holzapfel London Holzapfel'sCompositns. Co. 


Homonyms London Ross, Courtney & Co. 
Hopkinson Huddersfield Hopkinson (J.) & Со, 


Hornsbys Grantham Hornsby (R.) & Sons 

or London 
Hortuolis London Wimshurst, Hollick & Co, 
Houlder Southall Houlder (W.), Son & Co, 
Howden Glasgow Howden (James) & Co, 


Howden Sons Wakefield Howden (Thos.) & Sons 
Howitt Newark Howitt (John) & Sons 
Hulett London Hulett (D.) & Co. 
Humpidge Cainscross Dudbridge Iron Works 
Hunniscus London Hunnings, C. & W 
Hunt Southport Hunt (A.) & Co. 
Hupfeld London (еу Hupfeld & Co. 
Hutchinson BrothersBarns- Hutchinson Bros, & Co. 


Hydrastine London Ideal Electric Co. 

Hydraulic Liverpool Higginson & Co, 

Hydraulics London Smith (Arch.) & Stevens 
А AYAYO 
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Hydrological London 
Hydromica London 


NAMES OF FIRMS. 


Warner (Robert) & Co. 
Hulbert Bros, 


Hydrostat Glasgow Lister Electric Mfg. Co. 

Hypnotism London Gray, Ha 

Hypsometer London General Electric Со. (New 
[ York) 

Ibidem London Douglass (Wm,) & Sons 

Ickelet London Ickelheimer, M. 

Ideomotor London Neill (Geo.) & Co. 

Ignicolor London Horne (W. C.) & Sons 


Ignitor London 
Illawarra London 
Illiquo London 
Ilumianda London 
I'luminate London 
Illuminate Preston 
Illumination London 


Holmes (W. C.) & Co. 
Snell, Albion T. 

Taylor, Taylor & Hobson 
Clarke (Тћов.) & Co. 
Sherman (Stephen) & Son 
National Electric Supply 
Pontifex (S.) & Co, [Co. 


IA umine Birmingham Shanks, David 
Illumine Dublin or Bir- Handley & Shanks 
mingham 


Jiluminers London 
Illuminianda London 
Imberico London 
Immisch Hampton 
Impact London 


Brockie- Pell Are Lamp 
Clarke (Тћов,) & Co. 
Collis (J.) & Sons 

Immisch Elec. Launch Со. 
Rogers (Stewart) & Co. 


Impel London Electric Motive Power Co. 
Imperial. Continental Lon* Imperial Continental Gas 
don Association 
Impermeable London Willesden Paper and 
Canvas Works 
Impervious Birmingham Imperial Enamel Со, 
Important London Lucas, Edw. & У. [Co. 


Impregnate Manchester Electrical Stores Supply 


Improvably London Spooner, А. F. 

Ттассеззиз London Hamblet's Limited 

Incessane London Rand Central Electric 

Incorrupt London Cape Asbestos Co. [Works 

Indicator Manchester Wheatley Kirk, Price & Co. 

Indices London Wheatley Kirk, Price & Co. 

Indigotier London Hartman, F. 

Indo London Indo-European Telegraph 

Induction Glasgow Arnot, William [Co. 

Induction Manchester General Electric Со. 

Indus London Motor Qar Journal 

Inductive London Private Wire & Telephone 
Installation Co, 

Industria London Bennie, J. R. 

Influence Liverpool Electric Lighting and 
Fittings rer Em 

Influx Manchester Holden & Brooke 

Dij vore London Clift, E. Н. 

London Lotz, Abbott & Co. 
lei London Watson (Duncan) & Co. 
Ingrams London Ingram (J. G.) & Son 
Injector Manchester Fairburn & Hall 
Inmune London Municipal Mutual Insur- 

ance (Ltd.) 
Inspect London Hall (В. J.) & Co, 
Install Middlesbrough Warren, Beattie & Co. 
Install Neweastle-ou- Tyne Falconar, Cross & Co. 
Installation London Conaolidated Electrical Co 
Installation Norwich Mann (G. №. C.) & Co. 
Installing London KE cn Ф General 
ngineering 
Instanter Birmingham owen a rM 
ulcanite Wo 
Instantly London F. Winter uci 
Institution London Institution of Civil Engi- 
Justructed London Burstall & Monkhouse 


Instrument Cambridge 9 ey In- 
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Instruments London Arnold & Sons Ke 
Insulator Birmingham General Electric Co, 
Insulation Manchester Heaton & 2 
Mosses & | 

Insulator London Vulcanised Fibre Co. 
Insulator Longport Gaskell and Grocott - 
Insulator Prescot British Insulated 

Helsby Cables 
Insulous London Fothergill & Co, 
Integer London Mack 
Integrator London Lilley (John) & 9 вч 
Intensely London Blast Furnace Power Е 

dicate 
Interchangeable London Hervé, L. 
Interlocking London McKenzie & Holland 
Invaluable London Rogers, Е. М. 
Inventions London Redfern Ge F.) & Со. 
Invincible London Salsbury & Son 
Ionie London lonides & Manuel dm 
Irishism London Carson & Evans — — ч 
Iron Edinburgh McKenzie Bros. 
Iron Portsmouth 


Southey Ltd. || 


Ironclad Manchester or 
Glasgow 
Ironfounders Bradford 
Tronheads London 
Ironmen Manchester 
Ironwood London 
Trosamente London 
Isca Newport or London 
Iscanus London 
Isenthal London 
Isler London 
Isobar Loudon 
Isochromatic London 
Isolable London 
Isolant London 


Isolement London 
Item London 


Jacksons Manchester Jackson (P. R 

Jagged ness London Oupa Electric Tra — 
James Hill London H (1) % SËCH 
Jameson Newcastle-on-T. Jameson, J. ez ch, 
Jandunus London Jandus Ате e 
Jarvis Middlesbrough Jarvis, E. F. 
Jemminess London James & Browne 
Jennings London 
Jeshurun London 
Jesmond London 


| Johnnon, W, O Claude 

Jones Wolverhampton Jones Bros, 

Jorramos London Amos, 

Joslin Colchester ys ns 
D yner 
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é abelwerke London 


Kappessame London 
Karlus London 
Kathode London 
Kawaka London 
Kaye Hunslet 
Keagey London 

K Se a ham 
Ke ewcastle-on- 


Keith РАК 
Kelynsel London 
Kelywil London 
Kentigern London 


Kesnor London 
Keyage London 


Ke London or 


inchester 
Keyring London 
Keyworth Liverpool 


Kieselguhr London 
Kiesows London 


Berlyn, Е. Н. P. 
Lamson Pneumatic Tube 


Acme 


— a m aee 


NAMES OF FIRMS, 


Land and Sea Cable Works 
(Ltd.) 


` Kappey, Wirth & Co. 


Quitmann, Carl 

Berry (E.L.), Harrieon & Co. 
Williams, Hal 

Kaye (Joseph) & Sons 


Keagey, W 


Keep Bros. 
Keiffenheim (A.) & Sons 


Keith (Jas.)& Blackman Co, 
[Co, 


Fairfield Shipbuilding and 
Engineering Co. 
Kesnor (Thos.) & Co. 

Hunt, A. H. 

Cowans Limited 

Key Engineering Co. 

Andrews, Leonard 

Miller (1.) & Co. 

Ventilating 
Heating Co. 

N.S. Electric Storage Co. 

Kiesow & Co. 


and 


Kilburn Scott Farningham Scott, Е. Kilburn 


Kilowatt Glasgow 
Kil London 
Kilowatt Manchester 


Kilowatt Newcastle-on- Northern Counties 


M London 


K inematic London | 


K inematic Manchester 
K inetic Liverpool 
Kings Hull 
Kinninmont London 
Kinewil London 
Kirkaldy London 
Kirlew London 
Knifeedge London 
Knight Urbanissime Lon- 
on 

K nit Milnrow 

Knox London 

Xolson London 

Koming London 

Korting London 

Kramer Locksbrook Path 

Kuhner London 

Nunrie London 

Kutrkee London 

Как London 

K. qnis London 


Lu minated Glasgow 
mpade London 
mpads Glasgow 


Charters, J. 


Metropn. Elec. Supply Co. 
Scholes (George H.) & Co. 


Elec- 
tricity Supply Co. 

Kincaid, Waller, Manville & 
Dawson 

Kennedy, Prof. A. B. W. 

Jenkin, Bernard M. 

Kennedy & Jenkin 

Miller (T. L.) & Wilson 

Miller, T. L. 


|| Miller (T. L.) & Wilson 
Miller, Thomas L. 


King & Co. 


Kinninmont (J.) & Sons 


Wilkins, Campbell & Co. 

Kirkaldy (John) & Sons 

Kirlew Bros. 

Gent & Co. 

Ealing Corporation Elec. 
Lighting Dept. 

Holroyd (John) & Co. 

Knox (John) & Co. 

Jukes, Coulson, Stokes & Co. 

Conduit and Insulation Co. 

Körting Bros. 

Kramer (H. V.) & Co. 

Kühner, Henderson & Co. 

Kunster & Co. 

Blackwell (Robt. W.) & Co. 

Childs (J. G.) & Co. 

Challenge Engineering Co. 


Brooke (J. W.) & Co. 
Le Carbone 
Clark, Scott & Co. 


Gedge & Co. 


Christie, George 


Laird Bros. 

Private Telephone Co. 
Hendry, James 
Jacob, Alfred 

Murray (R. C.) & Co. 


Lampaient London 
Lamps Aberdeen 
Lamps Edinburgh 
Lamps Glasgow 
Lamps London 
Lamps Morley 
Lance Llandudno 
Land Grantham 
Lang Johnstone 
Langdies London 
Lanterning London 
Lapweld Glasgow 
Lark London 
Lassant London 
Lathe Coventry 
Lathes Felling 
Launch Weybridge 
Laundry Stockport 


- 


Lea Son Shrewsbury, W ol- 


verhampton or Stafford 
Leather Bradford 
Ledoux London 
Lee Bristol 
Leecoll London 
Lees Hollinwood 
Lehmann London 
Lens Birmingham 
Lenses Leicester 
Lenticular London 
Leonard Leeds 
Lepersonne London 
Leviathan London 
Levissomnus London 
Lewis Wolverhampton 
Lewisson Liverpool 


Lewkowitsch London 
Librorum London 
Licensable London 


Lifting Leicester 
Lifts London 
Light Ayr 
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Jaeger Bros. 

Shirras, Laing & Co, 
Adams (Е.) & Son 
Beveridge, Ltd. 

Falk, Stadelmann & Со. 
Ackroyd & Best 

Lance, Н. W. [Co. 
Grantham Crank and Iron 
Lang (John) & Sons 
Langdon-Davies, Charles 
Bessus & Co. 

Stewarts and Lloyds 
Macintosh (Chas.) & Co. 
British Columbia Electric 
Herbert, Alfred [Rly. Co. 
Noble & Lund 
Thames Valley Launch Co, 
Thomas & Taylor 

Lea, Son & Со. 


Leather, G. H. 

Dous (О. le) & Co. 

Lee (Arthur) & Bros. 
Electromobile Co. 
Lees, Т. & R. 

Hannams Limited 
Stevens (Jas.) & Sons 
Taylor, Taylor & Hobson 
Hicks, James J. 
Cooper, Leonard 

Le Personne (L.) & Со. 
Levi (Joseph) & Co. 
Levy (L.) & Son 

Lewis (Edwin) & Sons 


‚ Liverpool Silver and Cop- 


per Co. 
Lewkowitsch, Jules 
Williams and Norgate 
St. James’ and Pall Mall 
Electric Light Co. 
Taylor & Hubbard 
Stannah, J. 
Mackay (T. M.) & Co. 


fight Blackburn [burgh Wood (С. Н.) Slack & Со. 
Light Glasgow or Edin- Anderson and Munro 


Light Huddersfield 
Light Inverness 


Light Woolwich 
Lighthouse Birmingham 
Lighting Glasgow 
Lightly London 
Lightness London 
Lightning Edinburgh 
Lilley Cambridge 
Limited Helsby 


Limousine London 
Linear London 
Linigerous London 
Lintel London 
Liquefare London 
Liquidetto Glasgow 
Liquidetto London 


Lisbonénse London 
! Lithanodé London 


Sykes, Alfred 

Hamilton, E (Ађег- 
deen 

Oliver & Co. 

Eaton (Samuel) & Sons 

Jobnston, Park & Co. 

Donnison, Sillem & Co. 

Lole & Lightfoot 

Clark (Matthew) & Co. 

Lilley (Wm. E.) & Co. 

Brit. Insulated and Helsby 
Cables (Ltd.) 

Société Francaise d' Auto- 
mobiles 

Hooper's Telegraph and 
India Rubber Works 

Sotheby & Co. 

Hurst, Nelson & Co. 

City & ae Electric 
Carriage Co 

Scottish Electrical Con- 
tractors’ Association 

National Electrical Con- 
tractors’ Association 

Liabon Electric Tramways 

Longstreths Ltd. 
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Lithium London Trotter (H. B.) & Со, Magquireson Dublin Maguire (J.) & Sons 
Litterula London Littauer, James 


Maichamp Lowton Матћеја & Со. 
Loach Birmingham Loach & Clarke 


Г Arc Lamps Limited 
J. oh it; Renfrew Lobnitz & Co. 


Management London | Construction 


Lockerbie Birmingham Lockerbie & Wilkinson Edwards Air-Pump Synd. | 
Lockers Warrington Locker (Thos.) & Co. Manbeck London Beckmann & Co. | 
Lockie Leith Lockie, John Mands Newcastle Mawson & Swan | 
Locksley London Leaf, H. M. Manganese Stroud Bailey (S. G.) & Co. | 
Locksmith Glasgow Paterson (W.) & Son Mangles Dundee Nicoll (G. H.) & Co. 


Loclancoe London Locke, Lancaster and W.W. 


& В. Johnson & Sons 
Locomobile Co. of Great 


Manhood Bradford 
Manifesto London 
Manlores Nottingham 


Electro-S melting Co. 
Morrison (James) & Co. 


Locomobile London Manlove, Alliott & Co. 


Гоа свите Leicester Gent & Со. (Britain | Munsaker Church Gresley Mansfield Bros. 
Lodestone London Fell & James Maple London Maple & Co. 
Logistics London Walrond, Charles T. Mapleleaf London Baker (J.) & Sons 


Lonbella London Briggs,T hos. (Manchester), 


Led. 


Maquina Liverpool 
Marble London 


Hocking & Callan 
Braby, Е. & С. 


Longford Warrington Longford Wire Co. Margowski London Automatic Telephone Co. 
Longmans London Longmans, Green & Co. Markt London Markt & Co. 
Langridge Manchester Engine, BoilerkEmployers’ | Marr Sunderland Sunderland Forgex Eng. Co. 


Liability Insurance Co. 


Lordosis London Lord (W. Turner) & Co. 


Lorenz London Lorenz, Hugo 
Lorrain London Lorrain, J. G. 
Lowdons Dundee, Glasgow Lowdon Bros. & Co. 
or Edinburgh 
Lora London Berend, O. · [Co. 
Lucan Tramway Dublin Dublin & Lucan Elec. Rly. 
Lucidandum London Kalgoorlie ее. Power Co. 
Luciferous London Bristol Electric Safety 
Ludwig Mond London Mond, Dr. L. [Lamp Wka. 
Lumby Halifax Lumby, Son & Wood 
Lumen London City of London Electric 
Lighting Co. 
Sanitas Electrical Co. 
Chai ing Cross and Strand 
Elec Supply Corporatn. 
Ratcliff (G. F.) & Co. 
Greene (H.) & Sons 
Clark (Matthew) & Co. 
Improved Electrie Glow 


Lumignons London 
Luminator London 


Lumineux London 
Luminosity London 
Luminous Glasgow 
Lunarian London 


Marshalls Gainsborough Marshall, Sona & Co. 

Martin Newcastle - оп - Brady & Martin 
Tyne 

Mass iu, London Masson, Scott & Co. 

Massey, W. H. 

Манзеу and АПргева 

La Capital (Extensions) 
Tramways Co. 

Canning (William) & Со. 

Gray (E.) & Son 

Mather & Platt 

Johnson, Matthey & Со, 

Imperial Electric Co. 

Maxwell, Butcher & Stevens 

Institution of Mechanial 
Engineers 

Henderson, Thomas 

Joel (H. F.) & Co. aad 
Thomas Potter & Som 

Donald (James Т.) & Со, 

Hedges, McKrell & Tayler 


Massive London 


Mutaderos London 


Materials Birmingham 
Materials London 
Mather Manchester 
Matthey London 
Mattiness London 
Mazvens London 
Mech London 


Mechanical Liverpool 
Medinevals London 


Mechanikos Glasgow 
Medusoid London 


Lamp Co. Megameter London County of Durham Elé. 
Lundberg London Lundberg, A. P. Power Distribution С). 
Lungarno London Heaton, Adlam & Co. Megchm Glasgow Iuterna:ional Electric Co. 
Lustre London Planet Electrical Engineer- | Megohm London Cooper, V. B. D. 

ing Co. Megohms Nottingham St. Helens Cable Co. 


Lustroso, London Dixon (Jos.) Crucible Co. 


British Luxfer Prism Synd. 
Luxfer London а Luxfer Prism Со 
Lysaght Bristol Lysaght (John) Ltd. 
Mc Dowall Steven Glasgow McDowall, Steven & Со. 
Macdowell London McDowell, В. W. Н. 
M'GeochBirmingham,Lon- M‘Geoch (William) & Co. 
don or Glasgow 
Machinery Newport or Phillips, Chas. D. 
Gloucester 
Macintosh Cambridge 
Macintosh Manchester 
Macintyre Burelem 


Mackintosh (A.) & Sons 
Macintosh (Chas.) & Со. 
Macintyre (James) & Co. 


or Birmingham 
Mckaniska London 
Meldrum Manchester 
Meliss London 
Merriness London 
Merton London Merton (H. R.) & Co. 
Merywether London Merry weather & Sons 
Messengers Birmingham Messenger & Sona 
Metal Spinner London Still (W. M.) & Co. 
Metallicus Manchester Johnson (Richard), Chp- 
ham & Morris 
Kelvin & James White 
Metro. Elec. Tramwaya 


Empire Engineering Co, 
Meldrum Bros. 

Kerr, Stuart & Co. 
Straus (G ) & Co. 


Meter Glaagow 
Metrolito Lond..n 


McLaren Leeds McLaren, J. & Н. Metropolitan Manchester Rose (William) & Co. 
MacLellan Glasgow MacLellan, P. & W. Мешезоте London Mowbray, Henry M. 

or London Metzger London О. Е. Metzger 
Magnet Birmingham Ellis & Ward Meyerstein London Meyerstein (Wm.) & Co. 
Magnet Cardiff General Electric Co. Who Lond ( Hamilton, Patrick 
Magnet Leeds Churton(T. H»rding) & Co.. века 


Magnet Manchester 


Electromotors Limited 
Magnetic Birmingham 


Morris (Timothy) & Со. 


Magnetical London Hodgson (Е, ederi k) & Со. | Micarelle London Brandt, H. A. | 

Magneto London Brush Elec. Engineerg. Co. | Micaylor London Taylor & Co. | 

Magnolier London Magnolia Anti Friction | Microfarud London Barlow Bros. & Co. 
Metal Co, Mility Glasgow Ericsson Bell Telephon« Co 


| Kelvin & James White 
Mica Lubricant Co. 
British Mica Co. 


Mica South Shields 
Micamini London 
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Millimodus London 


Mills Newcastle-on-Tyne Mills (John) & Sons 


Millwright London 
Milne London 

Mimicking London 
M ineralize London 


Minorite Birmingham 


Mirrlees Gl Ww or 
London ZS 
Mishap London 
Miskin St. Albans 
Mitton Birmingham 
Model Glasgow 
Modeling London 
Moderness London 


Modernize Manchester 


Modifying London 
Mocnich London 


Molders London 
Moluécus London 
Monazite London 


Момо Newe'stle- on- Tyne 


Moneyer London 


Dutilh-Smith, MeMillan & 
[Co. 
Jessop & Appleby Bros. 
Milue (James) & Son 
Hallett (W ) & Co. 

Levi, Jones & Co. 

Jevons, S. 

Mirrlees Watson Co. 


Eng., Boiler & E. L. Insce. Co. 

Miskin & Rice 

Hunt and Mitton 

Kelso & Co. 

Chipperfield, R. 

London and Scottish Boiler 
Insurance Co. 

Klein Engineering Co. 

Toyé & Co. 

Moenich (Oscar) & Co. 

Jackman (J. W.) & Co. 


Williams & Bach 
Jaroslaw, D. [neers 
Institution of Mining Engi- 


North of England Insti- 
tute of Mining and 
Mechanical Engineers 

Napier (D.) & Son 


Money- Кет Twickenham | Money-Kent, J. M. V. 


3 London 
Mongering London 
Monitor Manchester 
Monkhouse Glasgow 
Monks Warrington | 
Monopolize London 
Monticle London 
Moonlight London 
Moorage Londen 


M corhousé Electricians 


urnley 
Moorings London 


Morden Glasgow 
Mosfort London 
Morton Errol 
Morton Stirlin 
Moseleys 
Motific Londons 
Motive Glasgow 
Motor Bristol 
Motor Halifax 
Motor Liverpool 
Motor London 
Motor Manchester 
Motor Preston 
Motor Sheffield 
Motorivm London 


Motorpathy London 


Motors Birmingham ` 


otors Porta.nouth 
Motors Stock port 
Modding London 
vedor London 
idos London 
Mead Glasgow 
fui rheads London 
ог Elmers End 


Multiphase London ог 


sheffield 
Muliitube Annan 
Mummified London 


Мапс ter 


Hughes & Stirling 

Callow (Monté) & Co. 
Doherty & Donat 
Cartmell, J. Monkhouse 
Lyon Patent Refrigerator, 


. Electromobile Co. 


Monte Video Telephone Со. 
Suter (Frank) & Co. [Ltd. 
Ford Moore, A. P. 
Moorhouse & Son 


Telegraph Construction and 
Maintenance Co, 
Morris, Warden & Co. 


Moreton & Foster 


Morton, R. G. 

Graham & Morton 
Moseley (David) & Sons 
Motor Car Co. 

Martin (W. C.) & Co. 
Kear, S. 

Wright (Hodgson) & Wood 
Cottrell, S. B. 

McEwan (Jas.) & Co. 
Kendal (J. Lomax) & Co. 
English Electric Mfg. Co. 
Davy Bros. 

Frentzel ( F.) & Co. 
Aldridge, J. G. W. 
Aldridge & Ranken 
Electrical Trades Supply 
Julian, Arthur 

McClure & Whitfield 
Smith (Jonas) & Co. 
Moy, Ernest F. 
Castuer-Kellner Alkali Co. 
Muirhead, A. E. 
Muirhead & Co. 


British Westinghouse Elec- 
tric and Mig. Со. 

Cochran & Со. [Со. 

National Conduitand Cable 


| 
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Municipal Wolver- 
hampton 
Musgrave Bolton 
Muskers Liverpool 
Mytilite London 


Nasibwali London 


Shawfield, Chas. E. C. 


Musgrave (J.) & Sons 
Musker, C. & A. 
Mica Insulator Co. 


Cook, David 


National  Ashton-under- National Gas Engine Со, 


Lyne 
National Manchester 


National Boilerand General 
Insurance Co. 


National TelephoneLondon National Telephoue Co. 


Negative Manchester 


Wilkinson, Aaron 


Negretti London Negretti and Zambra 

Nelson Mother well Hurst, Nelson & Co. 

Neptune Hull Cooper & Co. 

Nestling London Bowles, E. Wingfield 

Nestor Gateshead or Lon- f Emerson, Walker & 
don Thompson Bros, 

Nettleson London Nettlefold & Sons 

Neville Liverpool Neville Bros. 

Newbold London Newbold (Walter) & Co, 

Newlove Nottingham Newlove & Co, 


Niblett South Darenth 


Nicholsons Newark 
Nicotine Manchester 
Nigrosine London 


Niliacus London 
Niphon London 
Nitric London 
Nitrifier London 
Nitryls London ` 
Nivose London 
Nobilified London 
Nomizo London 
Nordiske London 
Norrenberg London 
Notador London 
Notyard London 
Nugemir London 


Numberful London 
Nyake London 


Oakenpin London 


Obconic London 
Objecisti London 
Obtain Manchester 
Obversely London 
Occidental London 


Occlude London 
Odhams London 

О Donnell London 
Oetzmann London 
Officials London 
Oglio London 

Ohm London 

Ohm Plymouth 
Ohm Rochdale 
Oamgeld London 
Ohmic Glasgow 
Ohmmeter London 
Oldens Birmingham 


М. 5. Electric Storage Co. 

Nicholson (W. №.) & Son 

Baker, Bauer & Co. 

Electric Timber Seasoning 
and Preservation Co. 

Niles Bement-Pond Co. 

Simmonds Bros. 

Allen (F.) & Sons 

Motor Power Co. 

Ford, C. 

Hughes Label Co. 

Purcell & Nobbs 

Best & Sons 

Gt. Northern Telegraph Co. 

Norrenberg (J.) & Co. 

Strachan, Turner & Co. 

Dray (G. W.) & Son. 

Engineering, Manufactur- 
ing and Develpment Co. 

Electrical Name and Nu- 

merical Sign Co, Ltd 

A. W. Nye (Soc. Anon. 

Energie) 


Chinaand Japan Telephone 
and Electric Co. 

Oriental oe and 
Electric Co. 

Telephone Co, of Egypt 

Stevenson, David 

L. Gaumont & Co. 

Taylor, W. H. 

Cooke (William) & Со. 

Eastern Extension, Austra- 
lasia &ChinaT'l'graphCo 

Nalder Bros. & Thompson 

Odhams, J. & G. 

Evans, O'Donnell & Co. 

Oetzmann & Co. 

Macfarlane & Co. 

Ogle (P. J.) & Co. 

Elliott Bros. 

Lord & Shand 

Adamson, George L. 

Digby, Thos. J. 

Alexauder, David 

Barlow and Young 

Youngs 
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Oldsmobile Co. 
Redwood, Boverton 


TELEGRAPHIC ADDRESSES. 
Oldsmobile London 
Olefilant London 


Oligist London Hurts A бе 
Olivoline London Duncan, Watson & Co. 
Olrick London Olrick (Lewis) & Co. 
Omega Bath Bath Electric Mfg. Co. 
Onager London Acland, F. E. D. 

G я Hamilton (Claud) Limited 
Opal Manchester Robinson (Joseph) & Co. 


Opalescent London 
Opodeldoc London 
Oypidulum London 


Pattison, J. 
Churchill (Charles) & Co. 
Oppermann, Carl 


Opponents London District Messenger апа 
Theatre Ticket Co. 

Optical. London Société des Lunetiers 

Opties London Watson (W.) & Sons 


Optimus London 
Opulence London 
Orchard Birmingham 


Perken, Son & Co. 
Cowan, Chas. 
Midland Wire Cordage Co. 


Loewe (Ludwig) & Co. 
Orcutt London (G H. F. L. 
Orders London Electromotors Limited 
Отататсе Woolwich Commissary General of 


Ordnance 


Ormiston London Ormiston (P.) & Sons 


Orthite London New  Phonopore Tele- 
phone Co. 
Osborn Sheffield Osborn (Samuel) & Co. 
Osler Birmingham or Osler, F. & C. 
London 


Ostentator London Hensel (P.) & Co. 
Otter Manchester Mottershead & Co, 
Otto Newcastle or Glasgow Crossley Bros. 
Outburst London Bagshawe & Co. 


Greenwood & Batle 
Ou¢fank London d Russian gierte Co. 
Outlaugh London Phillipson & Blois 
Outla London Gülich & McIntyre 
Outshine London Sunbeam Lamp Со. 
Qutstrip Huyton Premier Electric Lamp Со, 
Overeager London Colley's Patents 
Overhauled London NationalElectric WiringCo, 
Overspan London Trotter, Ales, 
Overtrip London Traction Co. of the U.K. 
Oxygen London General Engine & Boiler Co 


Ozonometer London Grunbaum (L. N.) & Son 
Oxydised Birmingham ` Edwards & Magnus 


Pacifieth London Pacific Cable Board 
Panamist London West India & Panama Tele- 
graph Co. 
Para Glasgow Currie, Thomson & Со, 
Paratus Manchester Welch (F. B.) & Co. 
ParatusNewc'stle-on-Tyne Tyneside Supply Co. 
Ратех gham Cooke Bros. 
Parfitt Ke иш Parfitt & Webber 
Parker Wolverhampton Parker, Thomas 
or Tettenball 
Parry Chester Parry, S. Taylor [Co. 
Parsimonia London ganese Bronze & Brass 
Parsons Bradford Taylor and Parsons 
Airdrie and Coatbridge 
Tramways Co, 
gee 95 Zeien 
ectricity Su 
Partnership London _ 4 County of 1 London Brush 


Marylebone а: Sup eg, 
Elec. о 
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Pass Bristol Pass (C.) & Son 

Patching Birmingham 

Patella London 

Patella Paisley 

Patent Liverpool Thompson 

Patent London Mewburn, 

Patent Scarboro' Bakers' Pat. Apr 

Patentable Glasgow Bottomley & 5 

Patentable London Abel & Imray m. ! 

Patents Glasgow Cruickshank & F ber 

Paul Dumbarton Paul (Matthew) n Co. 7 

Paxman Colchester or Davey, Paxman & Со, 2 
London 

Pearsall London Pearsall (James) & Co.) 


Pearson Bros. Nottingham сое Вгоз. 
Pedestal London Marco (Charles) & Со; 4 


Pedetentim London 


Peebles Edinburgh 
Peel Swansea 
Pendencies London 
Penman Glasgow 
Penniform London 
Penstock London 
Percha Glasgow 
Perfecta Birmingham 
уме арми ~ London 
London Ретту 
РИ London 
Perpension London 
Perrow 'Truro 
Perry Cork 
Perry Galway Perry, 
Persistent Liverpool 
Personal Liverpool 
Persuade London 
Peter Cow London 
Pfeil London 
Pharmacy Manchester 
Phipson Birmingham 
Phloem London 
Phoenix Paisley 
Pheni« Fire London 
Phonos Brighton 


Phonos Glasgow 


1 
Ag 
P Ы 


Phonoscope London 


Phosphor Bronze London 
Photophore London 
Phusis London 

Physics Teddington . 
Pianofortes G 
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Pneumique London 


Poege London or Chemnitz Chemnitz Electric 


Polarizing London ` 
Polianite London 
Polishable London 
Polychrest London 
Polychrome London 
Polyphase Glasgow 
Pompwater London 


Ponein Birkenbead 
Pontyberem London 


Pookoo London 
Pooley London 
Porcelain London 
Porcupine Leeds 


Potential Belfast 
Potential Glasgow 
Potential Halifax 


Potential London 
Potential Manchester 


NAMES OF FIRMS, 


Conuzental, Caoutchouc 
and Gutta Percha Со. 
Con- 

struction Co, 
Davies, Kent and Stewart 
Concordia Electric Wire Co. 
Randall Bros. [stitute 
Borough Polytechnic In- 
Campbell, Smith & Co, 
Kramer (H. V.) & Co. 
Laidlaw - Dunn - Gordon 
Pump Co. 
De Puydt & Poncin 
Electric and General In- 
vestment Co. 
Pook (John & Co. 
Pooley (Henry) & Son, Ltd. 
Green (Jas.) & Nephew 
Harding, Richardson, 
Rhodes & Co. 
Combe, George 
St. Helens Cable Co. 
Halifax Corporation Elec- 
tric Tramways 
Tyler and Duncan 
M'nchester Corp.Elec. Wks. 


Potential Newcastle-on-T. Jennings, E. J. 


Poths London 
Pothaska Loudon 

Pott Motherwell 

Power Aberdeen 
Power Chatham 

Power Leeds 

Power Wolverhampton 


Practical Birmingham 
Pratt Halifax 
Praxiteles London 
Precision London 
Preferment London 
Prefz London ` 
Premier Sandiacre 
Pressland London 
Pressure London 
Presteza London 


Poths (H.) & Co. 


„ Poth, Hille & Co. 


Pott, Cassells & Williamson 

Hamilton (Claud) Limited 

Kent Electric Power Co. 

YorkshireElectricPowerCo. 

Midland Electric Corp. 
for Power Distribution 

Preston Electric Co. 

Pratt (Е.) & Со. 

Society of Arts 

Wright (Alex.) & Co. 

Ledward & Beckett, Ltd. 

Dorman & Smith 

Premier Gas Engine Co. 

Pressland and Fippard 

Fraser & Fraser 

Prest, S. К. 


Prestwich Kingston-on-T. Prestwich & Burt 


P rettiness London 
Price Bristol 


Dernier (Louis) & Co. 
Price, Sons & Co. 


Priestman Hull or London Priestman Bros. 


Primus Preston 
Principium London 


Pritchard Birmingham 


Pritchard London 


Pritchetts Feltham 
Privilege London 
Prizable London 
Probandi London 
Prober Birmingham 
Proctor Burnley 
Prodigious Glasgow 
Proells London 
Progress Newport 
Promenade London 


Irvin and Sellers 
Electric Controller and 
Supply Со. 

Pritchard, Green & Co, 

Association of Municipal 
Corporations 

Pritchetts & Gold 

Harris & Mills 

Steiger, Alph. [ways Co. 

North Metropolitan Tram- 

Hughes, T. Vaughan 

Proctor, James 

Mavor and Coulson 

Kühne (Hermann), Ltd. 

Baker (W. A.) & Co. 

International Trades Exhi- 
bitions 


Prometheus Kingston-on- British Prometheus Co. 
‘Thames 


p roof | Glasgow 
Propel London 
Properness London 


Scottish India Rubber Co. 
Motor Mfg. Co. 
Tamplin and Makovski 
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Provenance London 
Prow Sowerby Bridge 


Ptolemaist London, Man- 


chester or Glasgow 
Publish London 
Puentes London 
Pulkha London 
Pulsating Stockport 
Pulsation Chatteris or 

London 
Pulsometer London or 

Reading 


Ритр Bedford, London or 


Belfast 
Pumping London 


Pumps Bury 
Pumps Manchester 
Purchase Liverpool | 


Purgament London 
Purposeful London 
Push Dublin 

Pynegar London 

Pyro London 
Pyromancy London 
Pyroxilin Birmingham 
Рухот London 


Quadrature London 
Quadroside London 
Quanonne London 
Quarriable London 
Quay Glasgow 
Quetta London 
Quicongo London 


Quiescent London 


Quintuplos London 
Quitmann London 


Radiators London 
Raffael Manchester 
Ragosine London 
Railcar London 


Rails Glasgow 

Rails Widnes 
Railways Dublin 
Ralph Green Cardiff 
Ramsden Brighouse 
Range Glasgow | 
Катзоте London 
Ransomes Ipswich 


NAMES OF FIRMS, 


Harper Bros. & Co. 
Pollit and Wigzell 
Berry, Skinner & Co. 


Macmillan & Co. 

Braithwaite & Kirk 

Hessburg Bros. 

Lund, Edward 

Chatteris EngineeringWks. 
Co 


Pulsometer EngineeringCo. 
Allen (W. H.), Son & Co. 


Worthington 
Engine Co. 

Walmsley (Chas.) & Co. 

Pearn (Frank) & Co. 

Northern Electrical & Ven- 
tilating Co. 

Rosenberg (А.) & Co. 

Armstrong & Co. 

General Electric Co. 

Pynegar, Henry 

Adams & Co. 

May-OatwayFireA ppliances 

Hartley (J. E.) & Son 

Stamm, W. 


Hobart, H. M. 
Electromobile Co. Ltd. 
Hopkins (Geo.) & Son 
Callender (G. M.) & Co. 
Brownlee (A.) & Co. 
Stevenson and Davies 
Quicke (Chas. Е.) & Co. [Co. 
Halifax & Bermudas Cable 
Direct West India CableCo. 
Quin & Speight 

Quitmann (Julius) & Со, 


Cannon (W. G.) & Son 

Raffael Bros. 

Ragosine & Co. 

Metropolitan Amalg. Rly. 
Carriage & Wagon Co. 

Johnstone, James 

White (R.) & Sons 

Murphy, W. M. 

Green (Ralph) & Co. 

Ramsden, Camm & Co. 

Phillips (John) & Co. 

Ransome (А.) & Co. 

Ransomes, Sims & Jefferies 


Pumping 


Ransomes Rapier London Kansomes & Rapier 


Rapidolite London 
Rapkin London 
Ratclifs Birmingham 
Rauchlos London 


Baxter & Caunter 
Pastorelli & Rapkin 
Ratcliff (Joseph) & Sons 
Wilson Smokeless Process 


RawlinsonáSonsBlackburn Rawlinson (S.) & Sons [Ltd 


Rayonnant London 
Reactance London 
Reason Brighton 
Reavell Ipswich 
Reckenzaun London 
Reconstruction London 
Reduction Manchester 
Reference Manchester 
Refitting London 
Reflection Birmingham 
Regain London 


Nernst Electric Light 
Witting, Eborall & Co. 
Reason Mfg. Co. 
Reavell & Со. 
Stephens Smith & Co, 
Marks, 0. С. 

Sterling Varnish Со. 
Nicholson (R. J.) & Co. 
Phillips (James) & Co. 
Burman, R. H 
Greville, A. W. * 
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Regency London WestminsterEngineer'gCo. 
Reichwald London Reichwald, August 
Reidwill London Reid (Wm.) & Co. 
Relampago London South American Cable Co, 
Relay London Western Electric Co. 
Relic Woodley Reliance Engineering Co. 
CapePeninsulaLightingCo. 
Reposnos London Dern & Soper gaung 
Repousse London Smith (J. J.) & Co. 
Repsov Portsmouth Vosper & Со, 
Requirable London Gill & Reigate 


Resinous London 
Resistance Belfast 
Resistance London 
Result London 

Retorts Birmingham 
Retortus London 
Retsel Glasgow 
Revolution Manchester 
Revolvable London 


Grindley & Co. 

Woodside, John 

Johnson (Richd.) & Nephew 
Allen (W, T.) & Co. 
Stone, Fawdry & Stone 
Cutler (Samuel) & Sons 
Lester (W.) & Sons 

White & Co, 

Cassier's Magazine 


Reyage London Geoffroy & Delore 

Reynolds Leeds Reynolds & Branson 

Reynolds London Reynolds, Carter & 
[don Reynolds 


Reyrolle Hebburn or Lon- Reyrolle (A.) & Co. 
Rheomotor London Central London Rly. Co. 


Кћеорћоте London Handcock & Dykes 

Rheostat Manchester Fletcher, G. E. 

Rhodesian London African Trans-Con.Tele.Co. 

Rhodique London or Rhodes Electrical Mfg. Co. 
Bradford 


Rhynox Sheet Fibre Co. 
Richardson (W.) & Co. 
Richardson (H. G.) & Sons 


Rhynox Liverpool 
Richardson Darlington 
Richardson Wordsley 


Richardsons Hartlepool ` Richards'ns, Westgarth&Co 

Rickard Derby Rickard, Wm. 

Ricto London Rice, Т. 5. 

Rigoletto London Reed'sElec'l &Eng.S'plyCo. 

Ripariolum London City of Lond. Elec. Ltg. Co. 

Ritter Limavady Limavady Power & Light 
Works 

Rivsam London Sampson Low, Marston & Co 

Rixon Sheffield Woodhouse & Rixson 

Robertsons Peterboro' Robertsons 


Robey Lincolmor London Robey & Co. 


Roborant London Roberts, Ernest 

Roburite London Roburite Explosives Co. 

Roebuck London Buck & Hickman 

Rohren London Elmore's German and Aus- 
tro-Hungarian Metal Co. 

Rolls Widnes Bolton (Т.) & Sons 

SE Birmingham Dison x pu 

ng Liverpoo on (L) & 

Rooper Stafford r (W. O. -) & Со. 

Ropkins Wisbech Hopkins & Со 

Rorcual London Rorke chier 

Rossano London Ross Limited 

Rotary Oldham Bradbury & Co. 

Rothermel London Rothermel, Paul 

Rubber Blackburn Harrison (R. W.) & Co. 

Rubberies London Anderson, Anderson & 
Anderson 

Ruby Glasgow Cochran, A. & R. 

Russell Wednesbury Russell (James) & Sons 


Ruston Lincoln or London Ruston, Proctor & Co, 
Ryder Newcastle-on-Tyne Ryder, W. J. H. 
Rykahn London Kahn, Henry 


дабаны dem London emt Nie Syndicate 


S unbidge SC Birmingham Sambidge (H. W.) & Son 


LU 
aa 
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Sampson Birmingham Hunt (J.) & Co. | 
Sandberg London Sandberg, 8 P, | 
Sanders & 
Sanders London Burnham, Williams & Ф 
Sanderson Blyth Sanderson & Co, 
Sandersons Mansfield, Sanderson & Robinson 
Sandon Patricroft Browett, Lindley & Co. 
Sandycroft Hawarden Sandycroft A 
Sankey Bilston Sankey (J 
Saracen Glasgow Macfarlane ter) & k 
Saturation London White, Jacoby & Co. | 
Sauvetage London Pearson Fire | 
Saxatile London Sax (Julius) & Co. 
Saxonist London Saxonia Eleetrical Wire Uo 
Sayer Birmingham Sayer, H. J 


Scandinavia London 
Scaphandre London 
Schall London 
Scharina Glasgow 
Schattner London 


Applegarth, Robert | 
Schall 


Siemens со & бо, 
Schattner Elec. Meter ( 


Scheming London Boaz (W.) & Sons 
Schiele Manchester Schiele Union Eng. € 
Scholarly London Arnold, Edward 
Scholzig London Schölzig, 
Schram London 
Schreppel London 
Schuckert London iti 
Schwartham London Schwarte and E 
Science Birmingham Harris (Philip) D Со 
Science Edinburgh Baird & Tatlock ` 
Science Liverpool Liverpool Self- propelled 
Sciencing Woking Accum 
Scopo London Haseltine, à 
Scotia Edinburgh United Wire 
Scroll Bradford Garnet (W, T.) : A 
Sculptends London Turner & Hudson 
Seaquake London Seaton & 
Secabilis London Sun 
бесойт London Nalder 
Seeck London 
Selby Bigge N'castle-on-T, Bigge (D. 
Selected. Birmingham 
Selig London 

| G LÀ 
Semifused London 
Sesqui London 1 & 
Setnut London South Western 


Shalders Southampton Shalders & Davi > T 
Motor Traction . 


J Shanks (Alex.) Ie 


ге E 


Shaw Sheffield 
Sheaf Sheffield 
Shears Bournemouth 
Sheetiron London 
Sheldaple London 
Sheraton Kensington 


NIHIL 


Ji , Harris e Co 
OOQIE Siebe, Gorman & Co. | 
Ј “и « Jua ee e а 
E We a 
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Siemens London, ек: 8 N E Motor& Eng. Со. 
castle-on-Tyne, Hull, с. pencer Hollinwoc cer (James) & Co. 
Bristol, Leeds, Sydney Biemens Brothers & Co. Sperryn Birmingham ^ ead & Co. 
or Melbourne Sphinx Liverpool Isherwood Bros. 
Siembralos London „ (York Mansion) Spotless London Eyre and Spottiswoode 
Sightseer London Stone (J. B.) & Co. Sprayboard London Syer (Thos. J.) & Co. 
Signally London Bullock, T. А. Springbalance London Salter (Geo.) & Co. 
London Saxby & Farmer Sprinkler London Mather & Platt 
Signorello London Electric Sign and General | Sprocket London Harrap, Hewett & Duffield 
d Ee Со, Stageable London Sachs, E. O. 
9. artin, Charles P. Stahlwerk London Stephens, Hilliard 
Silently London {Parsons (С. A.) & Co. Standard Halifax Automatic Stand. Screw Co 
Silver Widnes Gibbings, W. Standardizing London Electrical Standardizing, 
Silverbush London Cuba Submarine Tele. Co. Testing & Training Inst. 
Silvergray London IndiaRubber,Gutta Percha | Stanhope London Stanhope Water Eng. Co. 
& Telegraph Works Co. Stanleys Nuneaton Stanley Bros. GH 
МЕ ` Silverthorne & Brown Stannum London London Electron W 0, 
SU e Loudon Transvaal Engineering Co. | Stansell Taunton Stansell & Son 
Marshall London Simpkin Marshall & Co. States Telephones Guern-ey Guernsey Telephone Dept. 
Simplex Steel Conduit Statter London Statter, John G. 
Li ol Simplified Underground Stayfall London Ellis (E.) & Co. 
TEE DO Conductor Co. Steamplow London Fowler (John) & Co. 
Simpson Bros. Steamport London Hindley (E. S.) & Sons 
: S mp Londo H па Know 
Manchester ог Frankenburg, Isidor teampump London B Ge ke ря les Steam 
* Page's Magazine " Steel Darlaston eg: (Е. Н.) & Со. 
Singer (J. W.) & Sons Schultz (George) & Co. 
Davidson & Co. Stecthead London { Meirowsky & Co, 
Sisson (W.) & Co. Steeplejack Sheffield Harrison, W. E. 
Davis (J.) & Son Stellite Birmingham Electric and Ordnance 
Beresford (E.) & Со. or Hanley Accessories Co. 
Mitchell, G. Stennor Tiverton Stennor (J.) & Co. " 
Green & Abbott Stet London Rowell,Stuart,Kelman&Co 
Welch, Fry & Skelton Steven Brothers London McDowall, Steven & Co. 
Slatatto Moore, M. and R. Stewart Glasgow Stewart (D.) & Co 
tone [rage ana Беку, Car- | Stewart Kilmarnock Stewart (T.) & Sons 
{ паре and Wagon Со. мр | Christie, George 
Mindo, Arnold W. Stibium London ( North British WireMfg.Co. 
Sly, Dibble & Co. Stif London Stiff (J.) & Sons 
Adshead & Smellie Stirlinic London Stirling Co. 
Sheffield Smelting Co. Stockalls London Stockall (J. J.) & Sons 
Highton & Co. Storage London ‚ Elec. Power Sto Co. 
Smith (Frederick) & Co. Stores London Civil Service Supply Assoc. 
Smith (Thos.) & Sons Stores Sheffield Tasker Engineering Co. 
Electric Welding Co. Stork Manchester Storey (Isaac) & Sons 
Lane Bros. Stothert Bath or London Stothert & Pitt 
Smith (Warren) & Co. Strachan Liverpool Thomas & Strachan 
Carr (Rowland) & Co. Strain Glasgow Strain & Robertson 
-Electrie Traction Co. of | Strawsonizer London Strawson, Сео. Е. 
Hong Kong Strength Manchester Unbreakable Pulley.Co. 
Meik (Thomas) & Sons Strikingly London Motors Limited 
Nodon Patent Elec. Valve Strodes London Strode & Co. 
Snowdon, Sons & Co. Strophe London Waller & Со, 
Brunner, Mond & Co. Structures Birmingham Keep (Е. А.), Juxon & Co. 
Chamberlain & Hookham Subacrid London Johnstone, Benjamin & Co. 
Swan Elec. Engraving Co. | Subastral London RelianceLubricating OilCo. 
Vacuum Brake Co. Subconical London Tudor Accumulator 85 
Locke, Lancaster and У. | Subsolary London Christie, J. C. (Spain 
W.andR.Johnson & Sons | Substantial London Electricity Supply Co. for 
Howard Bros, Subway London City & S. London Rly. Co. 
Pearson (S.) & Son. Suffert London Suffert (von Laer) & Co. 
Carboid Co. Suffeudo London Calman & Suffield ` 
Hedges, Killingworth Sugg London Sugg (Wm.) & Co. 
Millard Bros. бит Alloa Alloa Iron Co. 
Southall Bros, and Barclay | Sunbeam Gateshead Sunbeam Lamp Co. 
S.London Elec.Supply Cor. | Sunderland Halifax Sunderland (J.) & Co. 
Soutter (Wm.) & Sons Superintending Engineer Pomeroy, H. 
Kelman, J. A. Dublin 
General Electric Co. Supply Newcastle-on- Newcastle - upon - 


Hill (Thomas) & Co. s pn or Wallsen Supply Кыла 
. Baucus, J. D. Supra London py Оов Бе». 
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Surgical Sheffield Gray (J.) & Son 

Surprise Birmingham Bocker, E. 

Suspend Lendon Wheeler Condenser and 
Engineering Co. 


Swinden London Swinden (C. F. E.) & Co. 
Switch Liverpool Howe Electrical Eng. Co. 
Switeh Manchester Royce Limited 

Switch Newcastle-on-Tyne General Electric Co. 


Switchboard London Waltham & Co. 


Switches Birmingham Tucker (J. H.) & Co. 
Switchmen London Tyer & Co. 

Swooper London Swinburne Cooper & Baillie 
Sykes Huddersfield Sykes (Joseph) Bros, 
Symbolise London Hillis Bros, 

Symbology London Grueber (H.) & Co. 

Symes Liverpool Symes & Co. 

Synchronize London Lucas (Owen) & Pyke 
Synchronous London Modharst, F, Н. 


Medhurst (F. H.) & Lloyd 
Synchronous Manchester Medhurst, Page & Lloyd. 


Syndicos London Printing Appliances & 
Engineering Co. 
Syntonator London Weinbrenner & Co. 
Syntonie Liverpool Marconi’s Wireless Tele- 
graph Co, 
Sal umper London Szlumper, Sir James W. 
Tailrace London Forbes, Prof. George 
Tatie Carlton Taite & Carlton 
Tannergram London Gibbs (James) & Co, 
Takata London Takata & Co. 
Tamblyn Settle Tamblyn-Watts, T. М. F. 
Tangyes B'ham or London Tangyes Limited 
Tannahill London Tannahill (A.) & Co. 
Tappets London Stevens & Sons 
Taps Salford Widdowson, John H. 
Tarbutt London Tarbutt, Son & Janson 
Targett London Tulloch & Co. 
Tat Birmingham Townsbend's Art Metal Co. 
Tawny London Townshend’s Art Metal Co, 
Techily London Bergmann Elec, Works 
Technical Glasgow Baird & Tatlock 
Technical Liverpool Sloan & Lloyd Barnes 
Technique London Von Buch, Carl 
Technology Manchester Manchester, Municipal 
"vs School of Technology 
Teesdale London ог Stock- : 
еч | Head, Wrightson & Co. 
Telcon London TelegraphConstruction and 
Maintenance Co, 
Telemeter Glasgow. Barr & Stroud 
Telemeter London unt J. af 
Telepany London ie ncaise des 
Cables Télégraphiques 
Telificas London pitte paso Со, 
ап ing ` 
Temperature London d Терра Metallic P ve Co, 
Tempus London Sperati, Joseph 
Terling Witham Rayleigh, Right Hon. Lord 
Terminal London Yetton (J.) & Co. 
Terminals Glasgow deum gie Wire Weav- 
| їп 
Testing Glasgow d rei? 

“> ower rporation 
Ae e b, e Oo, 
"Thames London Thames Ironworks, Ship- 

bldg. and EngineeringCo. 
Theedam cn GR Dudley Electrical Со, 
Theerman Man | ти iuf Р.) & Ge 
Theodosius London ог Sanders, Rehders & Co. 
trity. Theorem Patricroft Gardner (L.) & Sons 


M 
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Thereupon London Braithwaite (I) & Son 
Thermo Liverpool Anderson, J. Wem 
Thermo Manchester Robinson, А. E. 8 


Thexton London Hewetson,Miln 


T'homicis London 


Thorium London 
Thornbery Birmingham 
Thornewills Burton - on- Thorne 


Thornycroft (J. 1) & © 


Trent 
Thornycroft London 


Thoughtful London Lorain Steel Co. 
Thumbscrew London Engineers' Supply Co. 
Thunderbolt Darlington Thunderbolt, 
Thwaites Bradford Thwaite Bros. 


Tilghman's Patent $ 


Tilghmans Altrincham 
Blast Со, 

Timber Leeda Illingworth, Ingham & 
Timber Rochdale _ Grandidge, James g 
Timber Sunderland Armstrong, AM ; 2 
Time Liverpool Sewill, J. $ J 
Timefactors London International Time Ret d 
Timists London Mathews (Ernest) & M 
Timmis London Timmis, I. А, | 
Tinkers Hyde Tinkers Limited 
Tividale Tipton Hill & Smith 9 
Togatus London à Court, Sidney _ а 
Toilet London Paper Cutti „ 
Tolamaco London Armstrong EC. 
Tomey Aston Tomey (Joseph) & 8 
Tomey Perth Tomey & Sona 
Tonita London Cotton Powder Co. 
Tonnerre London Anderson (R.) & SE 
Tools Warrington Plumpton, pale 
Torgaated. London Hodgson, Ealey ` 

Parker, vm 
Torquemur London Torque El ong. 
Tostones London Stone (J.) & Co. 


Towards N'castle-on-Tyne Toward (T.) & Q6. ; 
T'ownson London Townson & Mercer 


Toyshop London Toy (Thos. H.) & Co. 
Tozer London ozer, К y 
Trackage London Electric tior 
Tracollone London La Capital 
Elec. Co., 
Tractable London Perth Electric Tra 
Traction Birmingham Dickinson (A.) & С Dc 
Traction London Fox(SirDouglas)&F 
Traction Ripon Harrison (Geo.) & Ce 
Lanes. Ligh | 
South Lancashire Ele 
Supply Co. 9 
Tractory Liverpool South Lancashire E 
South Lancashire ' 
ways C(Oo. 
Traficante London Mexico Electric Trani 
Trafic Douglas Man Douglas Southern ЕЈ 
Drake & Gorham Elec. 
Trainoirs London { and Trac. (Pioneer)S 
| National Elec Tractic 
i | 
'ramite on uenos Ayr Зеј 
Trammelets London Bath Electric Tram 
Tramontane London La Capital Tramway 
Trams i City Ві n ut m П 
ways Co. um d a 
Trams Glasgow Glasgow | А 
Se, Je 
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Tramvia Birkenhead 
Tramway Bessbrook 


Tramways Cork 


Tramways Coventry 
Tremiwoys Darlaston 
Tramways Dublin 
Tramways Kidderminster 


Tramways Leeds 
Tramways Liverpool 
Tramways Manchester 
Tramways Mother well 
Tramways Norwich 
Tramways Ramsgate 


Tramways Wallsend 


Tramways Worcester 
Transform Manchester 
Transformer London 


Trangfundo Hayes, Mid- 
евех 


dl 

Treadwheel London or 
Barrow-in- Furness 
Treasure Liverpool 
Trego London 
Trew London 


Trio Newcastle-on-Tyne 
Заал Manchester 
ruepenny London 
Trustily London 
Trydan London 
Tubage London 
Tuberasco London 
Tubes Wednesbury 
Tubifex London 
Tubular Swansea 
Tubularity London 
Tubuliform London 
Tubulous London 
Tubulous Manchester 
Tudor Dukinfield 
Tungsten Birmingham 
or Sheffield 
Tunnelling London 
Turbine Glasgow 
Turbinia Wallsend 


Milnes (G. F.) & Co. 
Bessbrook and Newry Elec- 
tric Tramway Co. 
Cork Electric Tramways 
and Lighting Co. 
Coventry Elec. Tramys. Co. 
S. Stafford-hire Trams. Co. 
Dublin United Trams. Co. 
Kidderminster and Stour- 
port Elec. Tramway Co. 
Burbridge, J. 
Liverpool Corp. Tramways 
Manch. Corp. Tramways 
Lanarkshire Tramwafs Co. 
Norwich Elec. Tramways Co 
Isle of Thanet Elec. Tram- 
ways and Lighting Co. 
Tyneside Tramways and 
Tramroads Со. 
Worcester Elec. Trac. Co. 
Burnand Transformer Co. 
Brompton and Kensington 
Electricity Supply Co. 
British Electric Trans- 
former Mfg. Co. 
British Griffin Chilled Iron 
and Steel Co. 
Treasure (J. B.) & Co. 
Tabor. Trego & Co. 
James Bros. 
Slater (James) & Co. 
Dick, R. & J. 
Saunders, Todd & Co. 
Smith (F. W.) & Co. 
Bastian Meter Co. 
S. American Light and 
Venner & Co. [Power Co. 
Brotherton (John), Ltd. 
New Brotherton Tube Co. 
Spencer (John), Ltd. 
Hardman, Powell & Co. 
Brit. Mannesman Tube Co. 
Sugden (T.), Ltd. 
National Tube Co. 
Brit. Mannesman Tube Co. 
Stirling Co. 
Tudor Accumulator Co. 
Saml. Buckley 


Jenkin, T. C. 

Turnbull Engineering Co. 

Parsons Marine Steam 
Turbine Co. 


Turbo Newcastle or Leeds Parsons (C. A.) & Co. 
Turnstile London 


це L'pool or Widnes 

uitous London 

з Birmingham 
Londo 


Stanley (W. F.) & Co. 
Tweeddale, Marquis of 
Consolidated Supply Co. 
Ide, T. & W. 

London Aluminium Co. 
Patent Plug Co. 

Hay ward-'Tyler & Co. 
Young (Robert) & Co. 
Industrial Undertakings 


United Alkali Co. 
Parry & Co. 

Udal, Sons & Symonds 
Anderson (D.) & Son 
Phillips, А. F.. 
Lancashire Dynamo and 
Scott, W. [Motor Со, 


ЕЧ 


[| Umnbelt London 


Umpiring London 
Unadulterated London 
Unbreakable London 
or Manchester 
Unbuckling London 
Underfeed London 
Underneath London 


Undismayed London 
Unipolar London 
Unisonally London 
Universal Beckenham 
Universe Birmingham 
Unjust London 
Unknown London 
Unlapped London 
Unlatch London 


Unopposed Liverpool 


Unpack London 
Unpassable London 


^ Unreckoned London 


Unsubdued London 
Unsworth Derby 
Untel London 


Unwavering London 
Upbear London 
Uranicos London 
Urbaniora London 
Uscfulness London 


Valley Glasgow 

Vallicula London 
Valveless London 
Valveseat London 
Valvestem London 
Vanes Cambridge 
Vastley London 

Vasuvian London 


[don 


Vaughan and Brown Lon- 
Vaunting Manchester 
Vauxhall Manchester 
Vazson Sheffield 
Velometer Sheffield 
Гаити, London 
Venator London 
Ventilabro London 
Ventilation Liverpool 
Ventilo London 
Venture London 
Verey Dover 
Verify Glasgow 

ham, &c. 
Verity London, Birming- 
Vermilionctte London 
Vermont Belfast 
Verus Birmingham 
Уес ит London 
Viajar London 


Vibromotor London 
Vicarey Stafford 

Vicars Earlestown 
Vicarship London | 
Vickers Sheffield or London 
Victor Feen London 


Umuey, Herbert W. 
Sutherland & Магсивоп 
Edler (A.) & Co. 


Wells (A. C.) & Co. 


[rities Co. 

Traction and Power Secu- 
Underfeed Stoker Co. 
Charing Cross, Euston and 

Hampstead Railway Co. 
Coast Development Co. 
Elec. Dev. & Finance Corp. 
Heap, C. R. 
Universal Battery Co. 
Wright, J. & E. 
Aron, Eugen 
Myring Ke & Со. 
West (Nicolas Ј.) & Sons 
National Elec'l.Mfrs. Assoc. 
Electrie Extension Co. 
Midland Electric Corporn. 

for Power Distribution 
Premier Electric Lamp Co. 
Western Union Telegph Co. 
London Electromobile Syn. 
Higgins & Griffiths 
Campbell, Archibald 
Unsworth (G. B.) & Sons 
United River Plate Tele- 

phone Co. | 
Hulberd Engineering Co. 
Wood (Wm.) & Co. 
British Uralite Co. 
Urban Electric Supply Co. 
Shelford & Son D 


[Со. 
Clyde Valley Elect. Power 
Electrical Thawing Synd. 
Edwards, F. 
Ross (James) & Son 
Hopkinson (J.) & Co. 
Headley & Edwarde 
Heymans, L. & R. 
American Elect. Nov. Mfg. 
Co. 
Vaughan & Brown 
Vaughan & Son 
‘raven Bros. 
Vazson, Easterbrook & Co. 
Champion Friction Clutch 
Velvril Co. [Со. 
Hunter & English 
Russell & Co. 
Gibbs (John) & Son 
Matthews & Yates 
Jensen & Son 
Verey (А.) & Co. 
Engineering Employers’ 
Federation 
Veritys Limited 
Holmes (J. H.) & Co. 
Greenhill and Craig [Со. 
Elec. Tram way Equipment 
Jacobs & Barringer 
Chilian Electric Tramway 
and Light Co. 
Beaumont, W. W. 
Vickery (R. W.) & Co. 
Vicars, T. & T. 
Vicars, T. & T. 
Vickers, Sons & Maxim 
Gedge and Feeny 
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TELEGRAPHIC ADDRESSES. 
Victoria RubberEdinburgh 
Vidimus London 


NAMES OF FIRMS. 
Victoria Rubber (о. · 
National Provincial Elec- 


tricity Corp. 
Viewsome London [don Cooper (Harold) & Co. 
Vigilantia Tipton & Lon- Aird, Joseph [ton & Co. 
Vignobles London Wilson, Munder, Hamil- 
Violacea London New Imp. Elect. Lamp Co. 
V iscoid, London British Viscoid Co. 
Viscosity London Trier Bros. 
Visual London We minster Elec. Sup. Corp. 
Vitreous London Candy & Co 


Vitrified London 


уха London 


Vivax London 
Voclcker London 
Voider London 


Volt Ashton-under-Lyne 
Volt Dublin 

Volt Leeds 

Volta Birmingham 
Volta Bradford 
Voli Liverpool 
Voltage Manchester 
Voltaic N’castle-on-Tyne 
Voltamento London 
Voltamperc London 
Voltejar London 
Voltmeters London 
Volts Belfast 
Voltzine London 
Volute London 
Vonglehn London 
Voussoir London 
Vulcan Birmingham 
Vulcan Brighton 
Vulcan Dewsbury 
Vulcan Johnstone 


VulcanNewton-le- Willows Vulcan 


Vulcan Paisley 
Vulcanite Edinburgh 
Vulpecula London 


Warden- Stevens 
Westminster 
Warison London 
Warming London 

Warose London 


дуегроо 
Waterspout Manchester - 
Watsons N'caatle-on-Tyne 
Waygood London 
Weatherproof London 
Weathervume London 
Weaving Glasgow 
Weba Edinburgh 
Weighbeam London 
Weldless Wolverhampton 
Welfaring London 
Wellbram London 
Wellhole London 
Wenham London 


Wenham Manchester | 


Brown, J. Walter 

Paterson, Cooper & Co. 

Simpkin, Marshall, Hamil- 

ton, Kent & Co. 

Sharp, Sidney 

Voelcker (Dr. А.) & Sons 

Cambridge Scientific In- 
strument Co. 

Lancashire Elec. Eng. Co. 

Ampere Electrical Co. 

Wallis & Wateon 

Bornand, Victor 

Müller, С. A. 

Rode, James 

Moores, Farrell & Co. 

Corlett Electrical Eng. Co. 

Robertson Elec. Lampe. 

Inst.of Electrical Engineers 

Troup, Curtis & Co. 

Vaudam, Marsh & Co. 

Smith and Parkes 

United Oils Co. 

Suffield & Brown 

Von Glehn (A.) & Co. 

Fanta, F. 

Dugard Bros. 

Reed (C. G.) & Sons 

Horsfield, J. & J. 

Wilson (John) & Son 

Foundry Co. 

Fullert’n,Hodgart& Barclay 

Scottish Vulcanite Сс. 

Notting Hill Elec.Light.Co 


Wade (R.), Sons & Co. 
Lawrie (Alex.) & Co. 
Emmott Walter 
Warden-Stevens, Е. J. 


Waring & Gillow (& Co. 
Wontner-Smith (J.), Gray 
Rose (Sir У. А.) & Co. 
Jenks (А. Е.) & Cattell 


Indestructible Paint Co. 
Lewis, Joseph 

North British Wire Mfg.Co. 
North British Rubber Co. 
Waller (G.) & Co. 
New Brotherton Tube Co. 
Wells & Co. 

Bramwell and Harris 
Vauxhall Ironworks Co. 
Lighting Corporation 
Colliery Power SupplySynd 
Mercier's Patents 


Western Union London 
Westinghouse London 
Whardown London 


Wheelracc London 
Whcelworks London 


White Bristol 


Whitccross Warrington 
Whiteley Huddersfield 
Whiteley London 
Whitterick London 
Wholly London 
Widerstand London 
Wiggins Minories 
Wilderness London 
Willans Rugby 
Williams Reading 
рало London 
Wilsonies London 
Winby London 
Winding Glasgow 
Windpipe London 
Windsail London 


Windtight London, Sun- 


derland or Greenock 
Wingolf Lendon 
Winn Birmingham 
Wipers Menston 
Wirc Halifax 
Wire Preston 


' Wire Warrington 


Wiredrawn London 
Wiremill Musselburgh 


Wirework London 
Wirework N’castle-on- 
Wirop Liverpool 

Witan London 


Wittekind London 


Woodite Mitcham 
Woolpack London 
Works Manchester 
Worsnop Halifax 


Wrenching London 


Wright Tipton 
W^ttenkirk London 
Wyand Sons London 


Yakcam London 
Yaldnif London 
Yarrow London 
Yates Blackburn 
Yemart London 
Yerkes London 
Yola London 


Yttrium London 


Zadig London 
Zerograph London 
Zimdars London 


Zincking London 
Zincograph London 


Zumometer don 
Zurichtung London 


Western Union Telegh. Со. 

Westinghouse Brake Ca. 

Laing, Wharton and Cun- 
nington ` 

Mellier (C.) & Co. 

Smith, Parfrey & Co. 

Bristol Tram. and Car. Co. 

Imperial Tramways Co. 

Whitecross Co. 

Whiteley (Wro.) & Sons 

Whiteley, Wm. 

White (J. G.) & Co. 

Moore, R. St. G. 

Wolf (S.) & Co. 

Wiggins (F.) & Sons 

Pringle (Robert) & Sona 

Willans and Robinson 

Williams (T. C.) & Sons 

Maritime & General Imp. Ca 

Wilson & Pilcher 

Winby (L. P.) & Co. 

Sayers, W. B. 

Winstone & Со. (Со. 

Massachusetts Chemical 

Harris Patent Feed Water 


Filter 
Standard Elec. Co. 
Winn (Charles) & Со. 
Shuttleworth (John) & Co. 
Binns, J. & А. 
Brown (James) & Со. 
Rylands Bros. 
Bolton (T.) & Sons 
Brunton (W. N.) & Son 
Musselburgh Wire Mill Co. 
Potter (Е. W.) & Co. 

Т. Patterson, William 
Warrington Wire Rope e 
London Count Council 
Gutehoffnungshütte 

| Wedekind, C.E. 

Woodite Co. 

W. Coast of America Tel. Co. 
Barlow (H. B.) & Co. 
Worsnop & Co. 
Thomeon-DavisTel.Sye#™ 
Wilson, Reginald P. 
Wright (Joseph) & Co. 
Cohen, A. & E. 

Wyand & Sons 


Commercial Cable Co- 
Findlay, Durbam & Brodit 
Yarrow & COO. 

Yates & Thom 

Young & Marten 
Yerkes, C. Tyson 
Edwards & Co. 

Moul & Co. 

Hartmann and Braun 


Zadig (C. A.) & Co. 
Kamm (L.) & Co. 
Zimdars, С. E. 
Cowper-Coles (S.) & E 
London Smelting and Re 
fining Syndicate 
Penrose (А. W.) & Co D 
Zimmer, G. F. (Ce 
Zurich In P 
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ALPHABETICAL SECTION. 


NoTzs.— Tedlegraphic and Cable Addresses and Telephone Numbers are shown in italics. 
An asterisk (*) prefixed to a name indicates that a BIOGRAPHICAL SKETCH appears at the end of the 
book | 


Advertisers in Tus Directory will find prominent reference made to their Advertisements 


and to the pages in which they occur. The references are made in heavy type. 


REFERENCES:— 


INDICES TO CONTENTS ... 3... ... 
INDEX TO ADVERTISERS... .. ... 
ADVERTISERS’ TELECRAPHIC ADDRESSES... 
ALPHABETICAL LIST OF TELECRAPHIC ADDRESSES 


PAGE. 
- og geg 19-22 
... 25-34, 1338-1340 
РА e - aes ow. facing 767 


| ccc SASS 


EE дш 


Aachener Iron & Steel Co, Wire Manufacturers, 
110, Cannon-st, London, E.C. (Agent, 
Otto Goseell) (761 Bank) 

Abhott & Co (Newark) Ltd, Makers of Arc Lamp 
Hoietiug Gear, Newark-on-Trent 

Abbott, Anderson & Abbott, India Rubber 
Manufacturers, 70, Watling-st, London, 
E.C. (Abbotts London, 361 Central) 

Abel & Imray, Patent Agents and Consulting 

Engineers, Birkbeck Bank-chmbrs, London, 
W.C. (Patentable London, 109 Holborn) 

Abel, T. K., Electrical Engineer, 22, Lord.st, 
Liverpool, W. 

Abel, W. J., Electrical Engineer, 99, Waterloo- 
crescent, Nottingham 

Abell, Chas., Works Electrician, Kendal & Gent, 
Victoria Works, Gorton, Manchester 

Abercrombie & Son, Electric Bell Fitters, 30, 32 
and 56, Whitfield-st, London, W. 

Aberdare Electric Lighting Co, Ltd, Bank- 

. . ebmbre, Aberdare, Glamorgan 

Aberdeen Corporation Electricity Supply Dept, 
Dee Village Works, Millburn-st, Aberdeen 
(J. Alex. Bell, City Electrical Engineer) 

- (Bell Corporation Aberdeen, works 1194) 

Aberdeen Corporation Electric Tramways, Ађег- 
deen (J. Alex. Bell, Engineer ; D. Moonie, 
Manager and Supt.) (1/03a) 

Aberdeen Electrical Eogineering Co, Ltd, 17, Bel. 
mont-&t, Aberdeen (К. G. Bottiug, Manager) 
(Ризе Aberdeen, 842) Sce also p. 5.25 


К 
| 
| 
| 
| 
| 
| 


| Aberdeen Suburban Tramways Co, 189, Union- 


| et, Aberdeen Sce also раде 535 


Abernethy, О. N., Consulting Engineer, 4, 
Delahay-st, Westminster, London, S.W. 
Aberystwyth and Chiswick Electricity Suppiy 
Corporation, Ltd, $, Crown-ct, Old Broad. 
st, London. E. C.; Aberystwyth and Chiswick 

Abney, Sir W. de W., K.C.B., F.R.S., Lecturer in 
Physica, Royal College of Science, Rath- 
more Lodge, Bolton-gdns Soutb, London, 
S.W. | 

А.В.Р. ACCUMULATOR СО, Ltd, Storage 
Battery Manufacturers, Parkfield Works, 
Stockton-on-Tees (Gasholder ` Stockton-on 
Tees, 17) ; . & 39, Victoria-st, London, 

(Tetratomic London) See also page 


Abraham, A. J., A. M. I. E. E., Chief Asst. Engi- 
end Burgh Electricity Works, Partick, 
. B. 


Abrahams, H., Electrician, 8, Lymington- rd, 
West Hampstead, London, N. W. 

Abraham, Т. T., Mains Superintendent, Elee- 
tricity Supply Works, South Shields 

Abyssinian Tube Wells Co., 125, Bunhill-row, 
London, Е.С, (Abyssinian London) 

ACCESSORIES | MANUFACTURING СО, 
Manufacturers of Electric Light Accessories, 
9 and 10, Wells-st, Oxford-st, London, У. 
(Accesorias London, 1575 Gerrard) See 
Advt., p. 1104 : 

ACCOUNTS, ELECTRIC LIGHTING, BOARD ОР 
TRADE FORMS OF See pp. 229 to 238 

ED 56 
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Accrington Corporation Electricity Works, 
Accrington (Harold Gray, Borough Elec- 
trical Engincer) ( 

ACCUMULATOR AND MOTOR CONSTRUC. 
TION CO, Ltd, Accumulator Makers, 303- 
304, Mansion House-chtnbrs, 11, Queen 
Victoria-st, London, Е.С. (Aflurium London, 
405 Bank) See Advt., p. 1016 

Accumulator Industries, Ltd, Maybury, Woking 
(Sciencing Woking, 2) Sce also раде 215 

Accumulator Syndicate, Ltd, 81, Regent-st, 
London, S.W Se- also page 535 

Acetylene Gas & Electric Smelting Со, Ltd. 5 
& 7, Basinghall-st, Leeds (Znvestment Leeds) ; 
and (works) logletor, Yorks ; and 7, Broad- 
st House, London, Е.С. (5385 Central) 

Acetylene Illuminating Со, Ltd, Manufacturers 
of Carbide of Calcium, 3, Vietoria-st, Lon- 
don, S.W.; and (works) Еоуега, N.B. 
(Enda::le London, 86 Westminster) 

Ackermann, А. S. E., Consulting Engineer, 
47, Victoria-st, London, S. W. (244 Victoria) 

Ackery, H. Melville, R.N., A. I. E. E., Electrician, 
H. M. S. Vernon," Portsmouth 

Ackroyd & Best, Ltd, Makers of Miner's Safety 
Lamps, Commereial-st, Morley, Leeds 
(Lamps Morley, 56) 

Aclaud, F. E. D., Consulting Engineer, 76, Сћеар- 
side, London, Е.С. (Onager London, 6,128 
Central) 

Acland, В. L., Borough Electrical Engineer, 
Chateworth-rd, Chesterfield (78) 

Acme Motor & Traction Company, 72, Finsbury- 
pavement, London, Е.С. Works: The Ham, 
Brentford, Middlesex (555 London Wall 

Acme Ventilating and Heating Co, Ltd, 35, 
Tarleton-st, Liverpool (Keyworth Liver- 
pool, 1877) 

Acme Flooring & Paving Co (1901), Ltd, Paving 
‘& Flooring Contractore, Gainsborough-rd, 
Victoria Park, London, N.E. (Dowellcd 
London 433 and 434 Eastern) 

à Court, Sidney, A. M. Inst. C. E., Consulting Elec- 
trical Engineer, 39, Victoria-st, London, 
S. W. ‘Toyatus London, 496 Victoria) 

Acoustic Patents, Limited, 20, Buckler:bury, 
London, Е.С. | | 

Adam (3. M.) & Со, Ventilating Engineers, 
Ibrox Works, Glasgow (Adamant Glasgow, 
66 Govan Corp.) 

Adam, M. A., B.Sc., A. M. I. C. E., A. M. I. E. E., Con- 
aulting Engineer and Electrician, 18, South. 
ampton-bldge, Cbancery- lane, London, W.C. 

Adam, Rouilly & Co., Electric Light Fittings 
Manufacturers, 18, Fitzruy-et, and 2, 
London Mews, London, W. 

Adamant Stone & Paving Co, Ltd, Makers of 
Covers for Culverts, 9, Bridge-st, West- 
minster, London, S.W. 

Adames, W. B., Electrical Engineer, 14, Prince 
Albert-st, Brighton | 

Adams, Alexander, Electrician, Corporation 
Electricity Worka, 75, Waterloo-st, Glasgow 

Adams, Alex. J. S., Supt. Central Telegraph 
Office, General Post Office, Loudon, E.C. 

Adams, A. R., Electric Bell Fitter, 65 and 67, 
Newington Causeway, London, S.E. ( Robert 
Adams London, 804 Hop) 

Adams, А. S., Electrical Engineer, 7, Cheapside, 
St. Leonard’s, Hastings 


— ————— — ———————— ——MMM——— — — -———-—————-———.————————————- 


Adams Bros, Electricians, 11 and 12, Trafalgar-st, 
and 43, Dyke-rd, Brighton ( Corp.) 

Adams Chas., Electrical Engineer, 8, Crescent- 
gardene, Bath 

Adams & Co, Electric Light Fittings Makera, 
Knowsley-st, Cheetham. Manchester (4797) 

Adams & Co, Electrical and Photographic Appa- 
ratus Manufacturers, 26, Charing Cross-rd, 
London, W.C. (Pyro London, 4331 Gerrard) 

Adams, D., Chief Asst. Eng.; National Electric 
Supply Co, Charlotte-rd, Fulwood, Preston 

Adama, Geo., Lathe & Тоо! Dealer, 144, High 
Holborn, London, W.C. 

Adame, H., M. Inst. C. E., Professor of Civil and 
Mechanical Engineering, City of London 
College, White-st, Moorfields, and 60, Queen 
Victoria-at, London, Е.С, (Viburnum 
London, 6005 Bank) | 

Adams (К.) & Son, Electric Light Contractora, 
14, East Maitland-st, Edinburgh (Lamps 
Edinburgh, 216) 

Adams, S., Electrical Eogineer, 247, Portawood- 
rd, Southampton ` 
Adams & Son, Electricians, ke, 57, Haymarket, 
S. W., and (works) 45 and 45, Neal-st W., 

London (40/1 Gerrard) 

Adams, W.. Chief Assist. Engineer, Corporation 
Electricity Works, Hanley, Staffs. 

Adama, W., Electrical Engineer, 2, Ashdown-rd, 
Kingston, Surrey ` 

Adams, Prof. W. Grylls, M.A.. D. Sc., F.R.S., 
Wheatstone Laboratory, King's College, 
W.C., and 45, Campden Hill-sq, W., London 

Adams, W. P., M. I. E. E., Consulting Electricab 
Engineer, 55, Queen Victoria-st, London, 
E. C. (8014 Bank); and Roehampton, Surrey 

Adams Randall, C., Electrical Engineer, 56, 
Digby-Mansions, Hammersmith, London, W. 

Adams Randall Telephone Patents Co, Ltd, 65, 
New Broad - st, London, Е.С. (J. S. Hall, 
Sec.) се also p. 53.) 

Adamson, A., Teacher of Electrical Engineering 
and Physics, Municipal School of Technology, 
and 23, City-rd, Openshaw, Manchester 

Adamson Bros, Photographic Lamp Makers, 24, 
Charles-st, Hatton Garden, London, E.C. 
(W. M. Still & Co, Proprietors) ` ` 

Adamson, Daniel, M. I. Mech. E., Electrical Eogi- 
neer, Sunuybank, Haughton Green, near 
Manchester 

Adamson (D.) & Co, Steam Engine Makers, 
Dukinfield, Manchester( Adamson Dukinfield) 

Adamson, D. F., M. I. E. E., Electrical Engineer, 
с/о London United Tramways, Ltd, Fulwell 
Depot, Twickenham 

Adamson, George L., Electrical Engineer, 116, 
Yorkshire-st, Rochdale (Ohm Rochdule, O56) 

Adamson (Joseph) & Co, Boiler Makers and 
Electric Crane Builders, Hyde (Adomson 
Hyde, 19 Nat) ; and 110, Cannon-st, Lon- 
don, Е.С. (Browpost London, 5158 Bank) 

Adcock, George F., Electrician, Riverdale, 
Bourne End, Bucks. 

Addenbrcoke, G. L., M. I. E. E., Consulting Elec- 
trical Engineer, 53, Victoria-st, London, 
S.W. (Aduncous London, 240 Gerrard) 

Addington Timber, Slate and Cement Co, Ltd, 
Makers of Electric Light Casings, &c., Clar- 
ence Wharf, Surrey Caual, Loudon, S.E. 
(Andako London, 668 Hop) 
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Addison, Johp, Electrical Engineer, 99, Water- 
loo-cres, Nottingbam 


ADDRESSES (TELEGRAPHIC), Alphabetical List 


of, facing p. 726 

Addy, Geo., Maker of Tramcar Lifting Jacke, 
Waverley Works, Sheffield (Milling Sheffield, 
985) 

Adelaide Development Co, Ltd, Electric Tramway 
Contractors, 224, College-bill, London, Е.С. 
See also p. 532 

Adelaide Electric Tramways, Ltd, 27 and 28, 
Broad-st-ave, London, E.C. 

Adkins & Co, Electrical Engineers, Northampton 

Adlard, Howard T., Electrician, Mansion House- 
st, London, E.C. 

ADMIRALTY, St James' Park, Loudon, S.W. 
For Officials, see p. 739 

Adshead & Smellie, Art Metal Workers, Ivanhoe 
Works, and Cellini Works, Dudley (Smellie 
Dudley, 0600) 

Adye, C. W., Chief Accountant Eastern and 
Eastern and South African Telegraph Com- 
panies, Electra House, Finsbury Pavement, 

London, Е.С. 

А. E. G. Electric. ! Со. of South Africa, Ltd, 
125, Charing Cross-rd, London, W.C. Sce 
also р. 2.35 

Aéronautical Society, 53, Victoria. st, London, 
S.W. (Eric S. Bruce, Hon. Sec.) 

AFRICAN DIRECT TELEGRAPH CO, Ltd, 
Electra House, Finsbury Pavement, London, 
Е.С. (Amulet London, 1127 and 1128 
London Wall) See also page .. 

Нор. А. G. Brodrick ... Managing Director 
H. E. Plenk... ... ... Secretary 

African Trans-Continental Telegraph Company, 
Limited, 2, London Wall-bldgs, London, 
Е.С. (Rhodesian London, 991 Bank) See also 


. 532 
Duke of Abercorn, K.G. ... President 
J. F. Jones ... Sec. in England 


AGENTS GENERAL FOR 
OF—Sec p. 731 

AGRICULTURE AND TECHNICAL INSTRUCTION 
FOR IRELAND, DEPARTMENT ОР— See 


THE COLONIES, LIST 


p. 741 
Ahsan, Mabomed, Electrical Engineer, 25, Vic- 
toria-rd, Upper Norwood, London, S.E, 
Aikman, Schramm & Co, Solder Manufacturers, 
Dock House, Billiter-st, London, Е.С. 
Ainscough, Joseph, Chief Asst. Engineer, Cor- 
poration Electricity Works, Kendal 

Ainscough, Walter, Electrical Engineer, 79, 
Bayswater-rd, Leeds 

Ainsworth, R., Chief Electrical Engineer, P. К. 
Jackson & Co, Ltd, Salford Rolling Mills, 
Manchester 

Aird (Sir John) & Sons, Electric Light Contrac- 
tora, 59, Belvedere-rd, S. E. (Spigot London, 
267 Нор), and 37, Gt. George st, S.W., 

. London 
Aird, Joseph, Maker of Posts and Pillara, Great 
Bridge, Tipton, Staffs. (7024) ; and London 
( Vigilantia Tipton and London) 

Airdrie and Coatbridge Tramways Co, Donington 
House, Norfolk-st, London, W.C. (Е. Нор- 
wood, Sec.) (Airdrie c/o Garcke London, 
0921 and 6822 Gerrard) Sce also р. 535 

Aish’s Stores, Electric Light Contractors, 84, 
Old Christchurch-rd, Bournemouth 


Aitken, J., Electrical Engineer, 49, Frobisher-rd 
Hornsey, London, N. 

Aitken, J. Cross, Consulting Engineer, 45, Hope- 
st, Glasgow (997 Argyle) 

Aitken (Mark) & Sons, Dealers in Electrica: 
Supplies, Crieff (S) | 

Aitken (M. А.) & Son, Carbon Manufacturers, 
Mitcham, Surrey (Aitken Mitchum, 144 
Croydon) 

Aitken, T., Mechanical Superintendent, District 
Council Electric Light and Tramway Dept., 
Kast Ham, London, E. 

Aitken, W., M. I. E. E., Telephone Engineer, 
British Insulated and Helsby Colles, Ltd, 
Edge-lane, Liverpool 

АТОМ & Co., Contractors for the Supply and 
Erection of all kinds of Pipework and 
Accessories for Steam and other [ostallatione, 
Westera Works, Hythe-rd, Willenden Junc- 
tion, London, N.W. (Channelled London, AN 

.. Harlesden) 

Ajax Electrical Engineering Co, Electrical Eu- 
gineers, 78, North-st, Barking; and 17, 
Meath-rd, liford (Proprietor, Alfred Bott) 

Alabaster (H.), Gatehouse & Co, Consulting Elec- 
trical Engineers, 4, Ludgate-hill, London, 
Е.С. (Ageekay London, 933 Holborn and 
4425 Central) 

Aland & Co, Makers of Aland's Patent Ven- 
tilating Air Propellers, 464, Commercial-rd, 
Lambeth, London, S.E. (Udmine London) 

Albion Clay Company, Limited, Makers of 
Pipes and Conduits, Albion Werks, Wood- 
ville, Burton-on-Trent (Albion Wood ville, 14 
Swadlincote); and 38, Victoria-st, London, 
S.W. (Sewerage London, 5.7.36 Gerrard) 

Albion Motor Car Co, Ltd., Motor Car Builders, 
South-st, Scotstoun, Glasgow (Automobile 
Glasgow, 645 Partick, У 0:42 Corp) 

Albright, J. F., A. M. I. C. E., M. I. E. E., 96, Elm 
Park-gdns, London, S. W. | 

Albright& Wilson, Ltd, Chemical Manufacturers, 
Oldbury, near Birmingham 

Alcock, Geo., Electrical Engineer, 67, Bucking- 
ham Gate, London, S.W. 

Alcock, Harold, Electrician, 55, Massey-st, Lower 
Chesham, Bury 

Alcock, В. W., Electrician, 35, Badford-rd, Rock- 
ferry, Cheshire 

Alderley & Wilmslow Electric Supply, Ltd, 
Alderley Edge, Cheshire (47) Sce also 
paye 996 

Aldershot District Council Electricity Works, 
Grosvenor-rd, Aldershot, Hants. (F. Garside, 
Chief Engineer) 

Alderton, G. H., Electrical Engineer, 214, Cen- 
turian-rd, and 46, Ciifton-st, Brighton 
Alderton, Н. L., Engineer and Manager, Elec- 

tricity Station, Guildford 

Aldin Bros. & Davies, Electric Light Contractors, 
39a, Queen's Gate Gardens, London, S.W. 
(Aldin-Plater London, 217 Kensington) 

Aldin & Johnson, Electric Light Contractors, 1, 
Gloucester-rd, London, S.W. (1739 Ken- 
sington) 

Aldred, William, Electrician, 5, Brightside-bank, 
Brightside, Sheffield 

Aldridge, J. G. W., A. M. I. C. E., Consulting Elec- 
trical Engineer, 9, Victoria-st, London, S. W. 
(Motor path London, 5118 Westminster) 
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Aldridge & Ranken, Consulting Engineers, 9, 
Victoria-st, London, S. W. (5118 Westminster) 

Aldworth, J., General Manager, Corporation 
Tramways, Nottingham 

Alexander, David, А.М.Т.Е.Е., П:мег in Elec- 
trical Appliances, 45, Mains-st, Waterloo-st, 
Glasgow (Ohmic Glasgow, 43/4 Corp.) 

Alexander (E. P.) & Son, Patent Agents, 19. 
Southampton-bldgs, Lond, W. C. (Eye London) 

Alexander, Ferd, E., Electrical Engineer and 
Manager Electrical Dept, Mesers. A. W. 
Реогове & Со, 109, Farringdon rd, London, 
E.C. (1891 Holborn) 

Alexander, G. Е. L., Chief Asst., Corporation 
Electricity Works, Burton-on-Trent 

Alexander, John H., Electrician, Dundonald, by 
Kilmarnock, Scotland 

Alexander, В. D. T., Electrical Engineer, British 
Westinghouse Co, Trafford Pk, Manchester 

Alexander Stores, Ltd, Dealera in Electrical 
Supolies, High. st, Falkirk (2.5) ; and North- 
st, Во'пева, Х.В. (73) 

Alexander, Thos., Profes- or of Engineering, School 
of Engineering, The University, Dublin 

Alexander, W. J., A. I. E. E., Electrical Engineer, 

| 2, Manor-rd, Twickenham, London, S.W. 

.Alexander's Electric Works, Carlow (Sole Pro- 
prietor, Major John Alexander; Resident 
Eng., G. Marshall Harriss) 

Alford, E. J., Electrical Apparatus Maker, 56, 
Clifton-st, Brighton 

Alger (R.) & Sons, Electrical Engineers and Con- 

| ‘tractors, Newport, Mon. ( Alger Newport, 276) 

Alioth Electric Co, 20, Bucklersbury, London, 

F.C. (Alioth London, 8715 Bank) 
Alison (J. G.) & Co, Electrical Light Contrac- 
tore, Marcus-st, and 31, King-st, Birkenhead 
(1148) 
Allam (E. Р.) & Co, Electrical Engineers, 11, 
Hatton-gdn, London, Е.С. (1280 Holborn) 
Allan, Alex., Chief Engineer, Manager & Secre- 
tary, Gas Works, Scarborough | (Gas Scar- 
‘oro’ 
Allan, c Tielke, Electro-Chemical Engineer, 
Portobello House, Wakefield 
Allan (George) & Co, Engineers and Machinery 
Contractors, 15, Austinfriars, London, Е.С. 
(Clematis London, 2252 London Wall) 
Allard & Co, Electric Light Contractors. 55, 
Jewry-st, London, E.C. (5766 Avenue! 
Allbright & Co, Electrical Engineers and Con- 
tractors, 50. Кереоё-сігсив, Swindon 
Allbright & Co, Electrical Engineers, Tamworth- 
гӯ, Croydon | . 
Allbright, W. J., Engineer-in-charge (Mains 
Dept), Bromptonand Kensington Electricity 
Supply Co, Richmond-rd, London, S.W. 
(2354 Paddington) | 
Alleock, H., Electrical Engineer, Peel-ter, Stret- 
ford, Manchester 
Allden, Thos. F., Electric Lighting Engineer, 
276, Upper Brook-at, Manchester 

Allen, A. E., Electrician, 94, New-rd, South- 
ampton 

Allen, A. H., А.М.Т.Е.Е., 4, Ludgate Hill, Lon- 
don, Е.С. 

Allen, Alfred, Consulting Engineer, 47, Victoria- 
at, London, S.W. (44.2 Westminster) 
Allen, C. Edgar, A. I. E. E, Electrician, Gwydir- 

cambrs, 104, High Holborn, London, W.C. 
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Allen (Edgar) & Co, Limited, Manufacturers of 
Steel for Permanent Magnets, Lathe Tools, 
Chisels, Drills, &c., Imperial Steel Works, 
Tinsley, Sheffield (Allen Shefficld, 917) Bee 
insect Advt. facing p. 1262 


Sole Makers of the Patent 


Dynamo Magnet Steel Castings. 


Allen, Ernest E., Chief Assistant Electrical 
Engineer, Harland & Wolff, Ltd, Belfast 

Allen (F.) & Sons, Manufacturing Chemists, 
Phoenix Chemical Works, Poplar, London, E. 
(Nitric London, 47 Eastern) 

Allen, F. W., Electrician, 107, Pack at, Grosvenor- 
sq, London, W. 

Allen & Hanburys, Limited, Electro-Chemista, 
Plough-ct, Lombard-st, London, ЕСС. 
(Allenburys London, 1172 Avenue) 

Allen, J. E., Outside Superintendent, District 
Council Electricity Works. Ilford, Essex 

Allen & Mannooch, Electric Light Contractors, 
128, Mount-st, London, W. (5186 Gerrard) 

Allen, Percy, Electrician, Ferncliffe, Higher 
Runcorn, Cheshire (23) 

Allen, К. G., A.LE.E., Royal College of Science, 
Dublin 

Allen, S. Proctor, Assistant Electrical Engineer, 
Royal Insurance Co, North John.street, 
Liverpool 

Allen, S. T., Chief Asst. Eugineer, Corporation 
Electricity Works, Prioce Rock, Plymouth 

Allen, Т. Н. D. (Representative Nat. Boiler and 
General Insurance Со), 101, Tufnell Park- 
rd, London, N. 

Allen, V. M., A. I. E. Е, Electrician, 38, Thomas- 
st, Stretford, Manchester 

Allen, W. H, J.P., M. I. E. E. (W. H. Allen, Son & 
Co, Ltd), Queen's Engineering Works, 
Bedford 

ALLEN (W. H.), SON & CO, Ltd, Mechanical 
and Electrical Engineers, Queen's Engineer- 
ing Works, Bedford (Pump Bedford, 1) ; and 
27, Old Queen-st, London, S.W. (Pump Lon- 
don, 4277 Gerrard) ; and at Glasgow (Сон. 
queror Glasgow, 243 Govan); and Belfast 
(Pump Belfast) 8ee Advt., p. 16, and also 
раде 536 

Allen, W. J., Electrical Engineer, Building De. 
partment, Messrs. J. & J. Colman, 144. 
Carrow Works, Norwich (Colmans Norwich) 

Allen (W. T.) & Co, Metal Workers, 132, Queen 
Victoria-st, London, Е.С. (Resulé Lond, 189 
Bank) 

Alley & MacLellan, Ltd, Engineers, Sentinel 
Works, Polmadie-rd, Glasgow: and New. 
castle and London (Alley Glasgow, 673 
Roya! Nat, and 1732 Corp.) 

Alliance Electrical Co, Ltd, 157, Regent-st, Lon- 
don, W. (Continuity London, 1430 Gerrard) ; 
and at Birmingham, Manchester, Edinburgh 
and Dublin (Arthur Bloemendal. Chief 
Engineer and Manager, H. A. Balchin, Sec.) 
See also page 506 

Alliance Electrical Engineering Co, Thirstin 
Ironworka, Honley, Yorks. 

Allin (P. H.) & Sons, Electrica! Engineers and 
Contractors, 50, Burleigh.st, Cambridge 
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Allingham, G. C., A.M.L. E. E., Electrical Engineer, 
Eldon House, Lyndhurst-road, Hampstead, 
London, N.W. 

Alliot, R., Manufacturer of Electric Light Fittings, 
195, Wardour-st, London, W. (2277 Gerrard) 

Allis-Chalmers Co, Steam Engine Builders, 533, 
Salisbury House, Finsbury-circus, London, 
E.C. (W. F. Kett, Man.) (Gyrating London, 

, 2747 London Wall) 

Allison (John) & Co, Dealers in Electrical Sup- 
plies, 724, Waterloo- st, Glasgow (1186 Argyle) 

Allison & Machlaclan, 
215, St. Vincent-st, Glasgow 

Alloa Corporation Electricity Works, Alloa, N. B. 
(J. W. Napier, Engineer - in-Chief) 

ALLOA IRON COMPANY, Lamp Post Manufac- 
turers, Alloa, N. B. (Sun Alloa, 33) ; and 66, 
Upper Thames-st, London, Е.С. 

Allpress, Vincent S. (Massey & Allpress), Consult- 
ing Electrical Engineer, 25, Queen Anne's- 
gate, London, S.W. (Massive London) 

ALLSOP, F. C., Manufacturing Electrician, 25, 
Bucklerebury, London, E.C. 

Allsop, В. Owen, Engineer and Oil Engine 
Maker, Orpington, Kent 

Allsopp, C. E., Electrician, Borough Electricity 
Works, Hornsey, Middlesex 

Almaék, C.., F.S.A., A. I. E. E., 99, Gresham-st, 
London, E. C. 

Allward, M. J., Electrical Engineer, 9, Mount 
View- rd, Crouch Hill, London, N. 

Alnwick Electricity Works (Northern Counties 
Electricity Supply Со, Ltd), Alnwick (J. W. 
Summerside, Resident Engineer) 

Alnwick Foundry and Engineering Co., Engi- 

. neers and Founders, Alnwick (9) 

Alphons Custodis Chimney Construction Co., 
119, Victoria-st, London, S.W. ; and Sheffield 

Alston, W. W., Eugineer-in-Charge, Borough 
Council Electricity Works, Bermondsey, 
London, S. E. 

Altrincham Electric Supply, Limited, Stamford 
New-rd, Altrincham, Cheshire (А. Fairley, 
Secretary and Manager) (Fairley Electric 
Altrincham, 52) See also page 536 

Altrincham Technical School For professors sec 
page 716 

Alty, J. N., Electrical Engineer and Demonstra- 
tor, 8-10, Charing Cross-rd, London, W.C. 

Alvey & Bower, Electric Light Contractors, 
Packers-row, Chesterfield 

Alwyn, Louis, Consulting Engineer, 6, Holborn- 
viaduct, London, Е.С. (9403 Central) 

Amazon Telegraph Со., Ltd, 42, Old Broad-st., 
London, Е.С. (Amestris London, 9343 Lon- 
don Wall) See also page 235 

George Keith — ... ... Chairman&Man.Dir. 
Edmund Petley, F.C.LS. Secretary 

Ambler, W., Asst. Engineer, Corporation Elec- 
tricity Works, Calder Vale-rd, Wakefield 

American Circular Loom Co, Conduit Manufac- 
turers, 27, Chancery-lane, London, W.C. 
(4527 Holborn) 

American Electrical Novelty & Manufacturing 
Co, Ltd, 102, Charing Cross-rd, W.C. 
(Vasurian London, 1426a Gerrard), and 
(works) 56а, Northampton-st, N., London. 

American Elcctrician (of New York) (Monthly), 
Hastings House, Norfolk-st, London, W.C. 
(Ann. Sub. 85.) 


Electrical Engineers, 


American Hard Rubber Со (F. Winter, Agent), 
8, Redcross-st, London, Е.С. (3186 Central) 

American Machinist (Weekly), 6, Bouverie-st, 
Fleet. et. London, Е.С. (Ann. Sub. 25s., 
single copies, 4d.) (Backlach London) 

American Steel & Wire Co, Wire Manufacturers, 
71 and 72, King William.st, London, Е.С. 
(Aciereux London) 

Ames Crosta Sanitary Engineering Co, Ltd, 
Makers of Tramway Specialties, City- 
chambers, South-parade, Nottingham 
(Ames Nottingham, 1242) 

Ames, J. G., A. M. I. E. E., Electrical Engineer, 
с/о R. W. Blackwell & Со, 59, City- rd, 
London, E C. 

Amos, E. C. M. I. Mech. E., Engineers’ Draughts- 
man, 20, Bucklersbury, London, Е.С. (Кер- 
resentativeof Royce, 44) (Drilling London, 
5488 Bank) 

Amos, Joseph, Dealer in Electrical Plant, 12, 20, 
and 22, Kingsland-rd, and Union-walk, 
London, М.Е.  (Jorramos London, 1917 
London Wall) 

Ampere Electrical Co, Electrical Eugineers and 
Contractors, 41, Fleet-st, Dublin (Volt 
Dublin, 1:243) 

Anchor Cable Co, Ltd, Cable Makers, Bridge 
water-st, Leigh, Lance. (Cables Leigh, 61); 
Dacre House, Victoria-st, London, S. W. 
(6099 Westminster); and 116, Bothwell-st, 
Glasgow (Lodcstone, Glasgow, 1419 Argyle) 

Anchor Electric Co (The), Electrical Manufac- 
turers, 59, Victoria-st, Westminster, London, 
S.W. (Alacrious London,5075 Westminster) 

Anchor Tube Co,Gas-st, Broad-st, Birmingham ; 
and London 

Ancoats Vale Rubber Company, Ltd, Ancoats, 
Manchester (Elastica Manchester) (415 Cen- 
tral) ; and 119, Cheapside, London, Е.С. 

Anders, G. L., Electrician, 33, Peak Hill-gdus, 
Sydenham, London, S.E. 

Anderson, A. D., Assistant Engiveer, Corpora- 
tion ElectricitySupp y Works,Greenock,N.B. 

Anderson, Anderson, & Anderson, India Rubber 
Manufacturers, 35, St. Paul’s-churchyard, 
London, Е.С. (Rubherics London, 5747Bank) 

Anderson, A. V., A. M. I. E. E., Consulting Elec- 
trical Engineer, 45, Queen-st, Edinburgh 

Anderson, Boyes & Co. Electrical Engineers, 
Flemiugton, Motherwell, N.B. (37) 

Anderson & Со. Electrical Engineers, 55, 
Crimbles-st, Meanwood-rd, Leeds 

Anderson (D.) & Son, Ltd, Felt Manufacturers for 
Boiler Coverings, Фе, Lagan Felt Worke, 
Belfast; and London (Anderson Belfast, 
100; Ulster London, 2046 London Wall) 

Anderson, E, E., Electrical Engineer, 9, Сог- 
poration-bldgs, London, Е.С. 

Anderson, Fred A., Consulting Chemist, 73, 
Queen Victoria-at, London, F.C. 

Anderson, H., Cbief Engineer, Swanscombe 
Works, Swanscombe, Kent 

Anderson, James, Electrician, Ferranti Limited 
(Switch Department), Hollinwood, Lancs. 

Anderson, J. & A., Electrical Agents, 62, Robert- 
son-st, Glasgow 

Anderson, J. F., Electric Lighting Contractor, 
25, Bridge-st, Aberdeen (452) 

Anderson, John, Electrician, 30, Rectory.ter, 
Gosforth, Newcaatle-on-Tyné 
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Anderson, John Arnott, Electrical Engiueer, | Andrewa, H., Electrician, 35, Barrett's-grove, 


72, Park-rd, Wallsend-on-Tgne 

Anderson, J. Stewart, Superintendent Cum- 
mercial Cable Company, 37, Albert-sy, 
Dundee 

Anderson, J. Wemyss, A. M. I. C. E., Consulting 
Engineer, The University, Liverpool (2539 
Royal) | 

Anderson & Munro, Electrical Engineers, 136, 
Bothwell-st, Glasgow ; and 32, South Castle- 
st, Edinburgh (Light Glasgow, 21 Argyll; 
Light Edinburgh, $55 Central) E 

Andersou (R.) & Co, Lightning Conductor 
Manufacturers, 101, Leadenhall-st, London, 
E. C. (Tonnerre London) 

Anderson, T. Scott, M.LE.E., M.I.M.E., Con- 
sulting Electrical Engineer, Royal Insurance- 
bldgs, and 8, Southbourne-rd, Sheffield 

Anderaon, Thos., Electrical Engineer, 53, Derby- 
rd, Kirkdale, Liverpool, N. (72 Bootle) 

Anderson, W., Managing Director Dublia United 
Tramweys Co, Dublin (25) 

Anderson, Wm. R., A. I. E. E., Salford Corpora. 
tion Electricity Work-, Frederick - rd, Pen- 
dleton, Manchester 

Anderson, Wm. T, Electrical Engineer, с/о Mr. T. 
Anderson, Furness Vale, near Stockport 

Andersson, Konrad, Manager Turbine Depart- 
ment, Greenwood and Batley, Albion Works, 
Armley-rd, Leeds 

Anderston Foundry Company, Limited, Makers 
of High Speed Engines, 100, Cheapside. 
Glasgow ; and 52, Lime-st, London, Е.С, 
(Afco Glasyow, 1338 Argyle; Gordolobo 
London) 

Andrew (J. E. H.) & Co, Limited, Gas Engine 
Makers, Reddish, near Stockport (Andrew 
Reddish) ; and London (2937 Bank) 

Andrew (John Н.) & Co, Ltd, Wire Manufac- 
turers, Toledo Steel Works, Sheffield 
(Andrew Shefficld) ; and 11 and 12, Clements- 
lane, London, E.C. 

Andrew, John R., Telegraph Engineer, Telegraph 
Department, London and North-Western 
Railway Company, Chester 

Andrew, J. W., Electric Већ Fitter, 5, Lorna- 
grove, Hove 

Andrew (L.) & Co, Electrical Agents and Mer- 
chants, 2, Carr-st, Blackfriars, Manchester 
(1896 Central) 

Andrew, S. E., Electrical Engineer and Manager 
London Electromobile Syndicate, Ltd, 
Evston-bldgs,George-st, Euston-rd, London, 
N.W 

Andrew, Thomasa, Electric Lighting Contractor, 
309, Upper-st, Islington, London, N, 

Andrew, W.. Electrical Eugineer, 7, George Hotel 
Yard, Market-st, Bradford 

Andrew-Marshall, G., Electrical Supplies Dealer, 
10, Whitfield-street, Fiasbury, London, 
E.C. 

Andrews, Chas. H., Engi мега' Agent, 3, Cross- In, 
Eastcheap, Loudon, Е.С. (furcism London, 
6041 Central) 

Andrews & Co, Makers of Electric Light Fittings, 
148-150, Pentonville-rd, London, N. 

Andrews, F. E., A. I. E. E., A.M.LM.E., Works 
Secretary, The Brush Electrical Engineering 
Co, Falcon Works, and Westhorpe, Lough- 
borough, Leics. 


Stoke Newington, London, N. 

Andrews, H. G., A. M. I. E. E., Electrician and 
Telegraph Engineer, 7, Palmerston- rd, Bos- 
combe. Bournemouth (779) 

Andrews, H. J., Electrician, 5, Loder - rd, Preston 
Park, Brighton 

Andrews, J. D. F., M. I. E. E.. A. M. I. C. E., 2, Park- 
ave, East Sheen. London, S. W. 


Andrews, Leonard, M. I. E. E., Consulting Elec- 
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trical Engineer and Joint Mauaging Director, 
Key Engineering Co, Ltd, 82, Victoria - at, 
London, S. W.; and 14, College Land, St. 
Магу 'a-st, Deansgate, Manchester ( Acypoint 
Manchester, 4945) 

Andrewe, L. H.. Electrician Hackney Borough 
Council's Electricity Works, Millfields-rd, 
N.E., and 29, Lady Somerset-rd, Highgate- 
rd, N., London 

Andrews, Oswald M., M.LE.E., Second Engi- 
neer, St. James's and Pall Mall Electric 
Light Co, Ltd, Carnaby-st, Golden-sq, Lon- 
don, W. | 

Andrews, Sidney, A. M. I. E. E., Electrical Engineer 
aud Branch Manager Veritys Ltd, 40, Bath- 
st, and 25, Blytheswood- drive, West- end 
Park, Glasgow (3726 Royal) 

Andrews & Sons, Electric Bell Fitters, 140, 
High-st, Watford (Andrews Watford) 
Andrewa. Thomas, F.R.S., Metallurgical Testing 

Eugineer, Wortley, near Sheffield 

Andrews, Thomas Newton, Electrician, Charles 
School of Science, Plymouth 

Andrews, T. W.—See Stratford-Andrews, T. M. 

Andrews, W. Oaborne, Electrical Engineer, 73, 
Bignor-st, Cheetham, Manchester | 

Andrews, W. S., M. I. E. E. Director of the Western, 
London Platino-Brazilian, River Plate, West 
India and Panama, and Indo- European Tele- 
graph Companies, Ltd, 18, Old Broad-street, 
London, E.C. 

Angier, W. Donald, Engiveers’ Agent, 101, Lead- 
enhall-st, London, Е.С. 

Anglo-American Construction Co, Ltd, Electric 
Tramway Contractors, 1, Gresham-bldgs, 
London, E.C. 

ANGLO.AMERICAN TELEGRAPH CO, Ltd, 
26, Old Broad-st, London. Е.С. Stations: 71, 
Old Broad-st (2054 London Wall); 24, Throg- 
morton- st; 109, Fenchurch-st (253 Avenue), 
and 46, Mark.lane (954 Avenue), E.C., 
2, Northumberland-avenue, Charing Cross, 
М.С. (3598 Gerrard), and Hay's Wharf, 
Tooley-st, S.E. (984 Hop), Baltic Exchange- 
chmbrs, St. Mary Axe. I. C. (6974 Central), 
London: Al, The Exchange, Liverpool (228 
Central); 81, Brown-st, Manchester (2440) ; 
10, Forater-sq, Bradford (771) ; 1, Side, New- 
castle-on-Tyne (1329) ; Back Hall-chmbrs, 
Baldwin-st, Bristol (209) ; 58, The Exchange, 
Cardiff ; 29, Gordon-st, Glasgow (943 Nat, 
2017 Corpn.) ; 50, Frederick-st, Edinburgh 
(400); Exchange-bldgs, Leith (600); and 1, 
Panmure-st, Dundee (7257) See Advt., p. 
схххућ., and. p. 090 


Е. А. Bevan 0... ... ... Chairman 
J. H. Carson ... ... ... .. Manager 
T. H. Wells Secretary 


See also COLONIAL, CONTINENTAL and UNITED 
STATES DIVISIONS. 
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Anglo-Argentine Tramways Co, Ltd, 574, Old 
Broacl-st, London, Е.С. See also page 536 

Anglo-Canadian ^ Asbestos Co, 11, Poultry, 
London, E.C. 

Anglo-Italian Asbestos Co, Asbestos Manufac- 
turers; Marsden-chmbrs, Marsden-st, Man- 
SE (Zipregnate Manchester, 5451 Cen- 
tral) 

Anglo-Portuguese Telephone Co, td, 19, New 
Uniou- st, London, E. C.; 60, Travessa Sta. 
Justa, Lisbon; 14, Rua de Ferreira Borges, 
Oporto (Diphda London, Edison Lisbon 
and Oporto) Sce also page 036 

Н. Е. Jackson ... Chairman 

F. W. Kerr ... ... Man. Director 

F. A. Bagnall ... Secretary 

К. W. Frazer  ... Manager in Portugal 

Angold, Arthur Ernest, Electrician, * Ros- 
thwaite," Hale-rd, Altrincham, Cheshire 

Angus Electrice Light & Power Co, Ltd, Broad 
Sanetuary-chambers, Westminster, London, 
S.W ; and Electricity Works, Montrose (41); 
and Brechin (7) See also page 536 

ANGUS (GEORGE) & COMPANY, LTD, 

Leather and Rubber Manufacturers, 
St. John's Works, 

NEWCASTLE-ON-TYNE 

(Augus Newcastle-upon-Tyne) 

Also at | 
7, Bury-st, London, Е.С. (5769 Avenuc) ; 

and at Liverpool, Leeda, Manchester, Birming- 

ham, Cardiff, and Glasgow 

Speciality : 

Manufacturers of Raw Hide Gears and Cast- 
| tron Wheels 

Angus, H. W., Borough Electrical Engineer, 

Electricity Worke, Patricroft, Eccles 
· Аплеу, P. F., Engineer-in-Charge, Corporation 
Electricity Works, Southport 

Annele, Wm., Electrical Engineer, 77, Mort- 

| lake-rd, Richmond, Surrey 

Anness, G. E., Electrical Engineer, 71, Thornlaw- 

rd, W. Norwood, London, S.E. 

Annetts, A. W., Chief Asst. Engineer, Electricity 

| "Supply Works, Morecambe 

Anning, H. M., Assistant Engineer, Corpora- 
tion Electricity Works, Exeter 

Anns, Albert, Secretary of the National Tele- 
phone Co, Ltd, Telephone House, Victoria 
Embankment, London, Е. С. ; and 61, Coper- 
scope rd, Beckenbam, Kent (16 Syden- 
ham) 

Ansell, F. G., F.C.S., Analytical Chemist and 

i Electrical Engineer, Wickwar, Glos. 

Ansell, H. W., F.R.G.S., Telegraph Engineer, 

` 88, Tressillian-rd, St. John's, London, S.E. 

Ansell, Wm. T., St. George, Portland-rd,Sou thsea, 

Bants. 

Anslow, Frank, Electrical Engineer, 24, Have- 
lock-st, Dowanhill, Glasgow 

Anson, F. J., Electrician, 26, Mervan-rd, 
Brixton, London, S. W. 

Anson, John A., Electrician, Brookholme, Van- 
brugh-rd, Blackheath, London, S.E. 

Anthony, R. E., Electrical Engineer, 151, Barry- 

rd, East Dulwich, London, S.E. 

Anti-Attrition Metal Co, Ltd, Emerson.st, 

Southwark, London, S.E.  (Frictionless 
London, 1617 Hop) 
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Antill, B. H., A. M. I. C. E., M. I. E. E., Electrical 
Engineer, Siemens Brotherss. & Co, York- 
mansion, York-st, London, S. W. 

ANTI- VIBRATOR LTD, Limes- rd, Croydon 
(Certus Croydon, 574) ; and 19a, Carlyle-sq, 
Chelsea, London, S.W. (7019 Kensington) 

Antrobus W., C.E., Hydraulic and Electrical 
Engineer, Gradwell-st Works, Stockport 

ANTWERP TELEPHONE & ELECTRICAL WORKS. 
London office: Messrs. W. F. Dennis and 
Co, Albert-bldgs, 49, Queen Victoria-st, E.C. 

* (Fredennis London, 843 Bank) 

Apostoloff, Serge B., Consulting Electrical Engi- 
neer, 28, Bush-lane, Cannon-st, London, 
Е.С. (Apostoloff London, 5921 Bank) 

Appelbee, H. E. N., Borough Electrical Engineer, 
Corporation Electricity Works, Ashton- 
under- Lyne 

Аррјеђее, G. A. Poynton, Electrical Engineer, 
97, Norroy-rd, Putney, London, S.W. 

Appleby & Brogden, Mechanical Engineers, 
Sussex-st, Scarborough 

Applegarth, Robert, Electrical Engineer, 11, 
Queen  Victoria-st, London, Е.С. (Sca- 
phandre London, 2059 Central) 

Appleton (R. J.) & Co, Electricians, 61, Hustler- 
gate, Bradford 

Appleyard (F. W.) & Son, Dealers in Electrical 
2, Lynn-st, West Hartlepool (0) 

Appleyard, Rollo, A.M.I.C.E., Electrician, 80, 
St. Mary’s- mansions, Paddington, London, W. 

Appleyard & Statber, Electrical Engineers, 26 
and 26, Hopwood.st, Hull (692) 

Apps, A., Surveying and Electrical Instrument 
Maker, 433, West Strand, London, W.C. 

Apsey (J.) & Cu, Fuel Economiser Makers, 11, 
Old Jewry-chmbrs, London, Е.С. 

ARBITRATIONS, AWARDS, &0. See рр. 181 to 140 

ARC LAMPS, LTD. (W. J. Davy Arc Lamps), 
Crown-bldgs, 62, Old Broad - st, Е.С. ( Manage- 
ment London, 2869 London Wall), and 
(works) St. Paul’s-crescent, Camden Town, 
N.W. (220 North), London See insert Advt. 
facing р. 1024, and also р. 286 

Archbutt, J. & W. E., Electric Bell Manufacturers, 
201, Westminster Bridge-rd, London, S.E. 

Archdale (James) & Co, Ltd, Machine Tool Makers, : 
Ledsam-st,Birmingham (Archdale Birming- 
ham, 3558) 

Archer, Argent, Electrical Engineer, 89, Abbey- 
rd, St. John's Wood, London, N.W. (2423 
Paddington) | 

Archer, G., Chief Asst. Engineer, Central Electric 
Station, Fleet.st, Dublin 

Archer, Н J., Electrician, 48, Springfield - pl, Leeds 

Archer, В. M., A.R.C.S., Electrical Engineer,: 
9, Stratford Grove, Putney, London, S.W. 

Archer, T. J., Station Supt, Corporation Elec- 
tricity Works, Walsall 

Archer (W. F.) & Sons, Electric Fittings Makers, 
73, Lord et, Liverpool (2015 Central) 

Archives of the Roentgen Ray and Allied 
Phenomena (monthly), 129, Shaftesbury -ауе, 
London, W.C. (J. Hall-Edwards, L.R.C.P. 
(Edin.), F.R.C.S, Editor) (Single copies 
1s. 6d. nett, post 18. 8d. ; ann. sub., 163. nett) 

Arculus (Alfred) & Co, Manufacturers of Globes 
and Shades for Electric Lighting Purposes, 
295, Broad-st, Birmingham  (Arculus Bir- 
mingham, 910) 
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Ardley (A.) & Son, Electric Light Contractors, 
16 and 17, Gt. St. Helen's (17530 London 
Wall). and 10-27, Worm wood-st, London, Е.С. 

Ardrey, J., Electrical Engineer, 43a, High-st, 
Belfast 

*Ardron, John, A. I. E. E., Assistant Secretary 
(Telegraphs), G. P. O., St. Martin's-le- Grand, 
London, E. C. 

Argentina Electric Traction Co, Ltd, 85, 
Cannon-st, London, Е.С. See also p. 027 

Aristos Engineering Co, Ltd, Electrical Accessory 
Manufacturers, Stead-st, Halifax (Aristos 
Halifax) 

Arkell, B., Electrician, County Asylum, Whitt- 
ingham, Preston, Lancs. 

Armanni, L., Electrician, 55, Gloucester-st, 
London, W.C. (5671 Central) 

Armfield, F., Electrician and Engineer, 247, 
Westbourne- grove, London, W. (IH 
Western) 

Armfield (J. J.) & Co, Turbine Makers, 20, Mark- 
lane, London, E.C. ; and Ringwood, Hants. 
(Transformation London, 240 Central) 

Armistead, William, Electrical Engineer, Joint 
Manager of Thos, Parker, Ltd, Wednesfield- 
rd, Wolverhampton (c/o Coil s Wolverhampton) 

Armitage, Arthur, А.М.Т.Е.Е., Chief Assist. 
Engineer, Corporation Electricity Works, 
Talbot-st, Nottingham 

Armitage & Co, Electric Light Contractors, 274, 
Gloucester-st, Qucen's-sq, London, W.C. 
(4077 Holborn) 

Armitage, David, Electrician, 15, Evering-rd, 
Stoke Newington, London, N. 

Armitage (Sir Elkauah) & Sous, Limited, 
Belting Manufacturers, 48, Mosley-st, Man- 
chester (Elkanah Manchester, 1150) 

Armitage, T. A., Electrical Engineer, 44, Duxton- 
rd, Huddersfield (204) 

Armorduct Manufacturing Co, Ltd, Conduit & 
Cable Manufacturers, 6, Farringdon ave, 
London, Е.С. ; and 8, Eldon-sq, Newcastle- 
оп-Тупе (Armorduct London, 1394 Hol- 
born; Armorduct New: азис-оћ- Tyne 2015) 

Armour, J. G., Consulting Engineer, 21, Halkyn- 
ave, Liverpool (0526 Sefton Park) 

ARMSTRONG, ADDISON & CO, Telegraph 
Pole Importers and Preservers, Sunderland 
(Timber Sunderland, 134 Nat, and 15 P.O.) 
Seo Advt., p. 1263 

Armstrong, А. W., Electrical Engineer, 16.26, 
Rosemont-rd, Fiuchley-rd, London, N.W. 

Armstrong & Co, Electricians and Engineers, 
Twickenham, London, S.W. (761 Richmond) 

. Armstrong & Co, Engineers, 110, Cannon-st, 
London, E.C. (Purposeful London, 820) Bank) 

Armstrong, E. F., Ph.D., Consulting Chemist, 
55, Granville-park, Lewisham, S.E, and 
Central Technical College, Exhibition- rd, 
S.W., London 

Armstrong, F. C., Manager Electrical Depart- 
ment, Dick, Kerr & Co, Ltd, Abchurch.yd, 
Cannon-st, London, Е.С. 

Armstrong, Frank, Electrical Engineer, White- 
hall, Clevedon, Somerset 

Armstrong, G. H. A., Electrical Engineer, Castle 
View, Chester-le-Street, Durham (12) 

Armstrong, Prof. Н. E., Ph.D., LL.D., F.R.S., 
Professor of Chemistry, Central Technical 
College, Exhibition-rd, London, S.W. 
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Armstrong & Hogg, Electric Light Contractors, 
16, Stafford-st, Edinburgh (2041) 

Armstrong, J. A., Electrical Engineer, 1, Ken- 
sington- villas, Belgrave-sq, Rathmines, 
Dublin | 

Armstrong (J.) & Co, Electrical Engineers, 
Moorgate Station-chambers, London, Е.С, 
(Thorium London, 9188 London Wall) 

Armstrong (James) & Co, Steam Trap Manufac- 
turers, 116, Queen Victoria-st, London, E. C. 
(Tolaimaco London, 1476 Central) 

Armstrong, Joho, Consulting Engineer, 46, 
Lombard-st, London, E.C. (6151 Avenue) 

Armatrong. John, Electrical Engineer and Con- 
tractor, Border Electrical Engineering 
Works, Carlisle 

Armstrong, Stevens & Son, Manufacturers of 
Screws, Nuta and Bolts, 15, Whittall-st, Bir- 
mingham (Armstrongs Birmingham) 

Armstrong. W. D., Electrical. Engineer, Torry- 
burn, Seymour-rd, Ashley Down, Bristol 

Armstrong (Sir W. G.), Whitworth & Co, Ltd, 
Mechanical and Electrical Engineers, Ship- 
builders, &c., Elswick Works, Newcastle-on- 
Tyne; and 8, Great George-st, London, S. W. 
(Elswick Newcastle-on- Tyne, 640 ; Jesmond 
London, 76 Westminster) See also page 
937 

Army Contracts, Director of, War Office, Pall Mad, 
London, S. W. (Army Contracts London) 

Army and Navy Co-operative Society, Limited, 
Dealers in Electric Light Fittings, 105, 
Victoria-st, London, S. W. (Army London, 
461 Westminster) 

Army & Navy Auxiliary Co-operative Supply, 
Ltd, Electric Light Contractors, Francie- 
st, Victoria-st, London, S.W. (H. S. David- 
son, Chief Engineer) (Auxiliary London, 
64 Westminster) 

Arndt & Cohn, Machinery Merchants, Salisbury 
House, London-wall, London, Е.С. (Acladas 
. London, 900 London Wall) 

Arnold (А. С.) & Co, Electric Light Engineers 
and Contractors, 4, Market-st, Newport, 
Mon. | 

Arnold, Edward, Technical and General Риђ- 
liher, 37, Bedford-st, London, W. C. 
(Scholarly London) 

Arnold & Sons, Electrical and Medical Instru- 
ment Makers, 51, West Smithfield, London, 
Е.С. (Instruments London, 518 Holborn) 

Arnot, William, M. Inst. C. E., M. I. E. E., M. I. M. E., 
Consulting Electrical Engineer, 79, West 
Regent-st, Glasgow (Ind uetion Glasgow, 
6565 Argyle) 

Arnott (Wm.) & Co, Engineers and Boiler 
Makers. Coatbridge (2.2) 

Aron Electricity Meter, Limited, 114-118, Union- 
st, Borough, London, S.E. (M. Агоо, Sec.) 
(Arronzar London, 1607 Hop) See also 
p. 337 

Aron, Eugen, Manufacturers’ Agent, 22, Long- 
lane, London, Е.С. (Unjust London, 4802 
Нојрогп) 

Aron, L. J., A. M. I. E. E., Electrical Engineer, Stel- 
lite Works, Cheston- rd, Aston, Birmingham 

Aron, Maurice, Secretary Aron Electricity 
Meter, Ltd., 114-118, Union-st, Borough, 
London, S.E.  (Arronzar London, 1607 
Hop) 
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Aronsberg, Chas., Electrician, 24, Manchester-st, 
Liverpool (6683 Central) 

Arrol (Sir Wm.) & Co, Ltd, Engineers, &c., 
Bridgeton,Glasgow (25 19); and London, S. W. 
(5090 Westminster) 

Art Fittinge, Limited, Electric Light Fittings 
Makers, 66 and 112, Victoria-at, London, 
S.W. (724a Westminster) See also раде 587 

Arthur, Allan & Ure, Electrical Contractors, 
1924, St. Vincent-st, Glasgow 

Arthur Patent Stoker Syndicate, Ltd, 98, Great 
Tower-st, London, E.C. 

Arundale & Robottom, Manufacturing Electrical 
Engineers, Francis-st, Birmingham (Arun- 
dale Birmingham, 616) 

Arundell, W. H., Electrical Engineer, 30, Market- 
place, Maidenhead 

Asbestos and Asbestic Co, Ltd, 81, Feochurch-et. 
London. E.C.  (Asbestino London, 1458 
Avenue 

ASBESTOS COMPANY (THE UNITED), 
Limited, Dock House, Billiter-st, London, 
E.C. ; and 54, Deansgate, Manchester, «с. 
(Asbestos London, 2572 Avenue) 

Asbestos Fire-Proof Paint Co, Ltd, M, Deansgate, 
Manchester; and at Birmingbam — Led. 
mander Manchester, 1697 Central ; Asbestos 
Birmingham, 1392) 

A. 8. C. Railway Appliances Syndicate, Electric 
Signal Manufacturers, 28, Victoria-st, Lon- 
don, S.W. (Curphey London, $45 West- 
minster) 

Ash (J.) & Son, Manufacturers of Telegraph 
Tools and Apparatus, Rea-st S., Birming- 
ham (Tanks Birmingham, 474) 

Ash, William H., Superintendent Eastern Tele- 
gapi Co, Porthcurno, Treen R. S. O., Corn- 
wa 

Ashby, C. F., Local Manager, National Teiephone 
Co, Lincoln 

Ashby, J., Electric Lighting Contractor, МШ-га, 
and High-st, Lowestoft 

Ashby, Jos. A., Electrical Коріпеег, John Davis & 
Son (Derby), Ltd, All Sainte’ Works, Derby 

Ashby & Son, Electrical Bell Manufacturers, 
184, King'e-rd, Chelsea, London, S.W. 

Ashcroft, A. G., Asst. Professor of Engineering, 
City & Guilds Central Technical College, 
Exhibition-rd, London, S.W. 

Ashcroft, Edgar A., M.I.E.E., Electrical, Chemi- 
cal and Mining Engineer, 82, Victoria-st, 
London, S.W. 

Ashford and District Electric Supply Co, Ltd, 
Broad Sauctuary-chambere, Westminster, 
London, S.W. See also page 537 

Ashford, Henry L., Designer of Electrical Fit- 
tings, 5, John-st, Adelphi, London, W.C. 

Ashley, Arthur, Maker of Primary Batteries, 78, 
Wigmore-st, London, W. 

Ashlin, К. J. W., A.M.LE.E., Elec. Engineer, 
50, Thornhill-rd, Handsworth, Birmingham 

Ashmore, Benson, Peae & Co., Ltd, Electrical 
Engineers and Ironfounders, Stockton-on- 
Tees (Gasholder Stockton-on-Tecs, 17) 

Ashton, A. G., Electrician, Royal Laboratory, 
Woolwich Arsenal, London, S.E. 

Ashton, Frost & Co, Ltd, Elec. Engineers, Bank 
Top, Blackburn (Foundry Blackburn, 175) 

Ashton, H., Managing Director, Thos. A. Ashton, 
Ltd, Norfolk-st, and Change-alley,Sheffield 


Ashton, Harold, Electrical Engineer and Con- 

tractor, 8 and 10, Bulls Head-yd, Manchester 

киш & Holt, Electrical Engineers, 15, Cross-st, 
yde 

Ashton, John. District Manager, National Tele- 
phone Co, Telephone-bldge, Rutland.st, 
Leicester 

Ashton (T. AJ, Ltd., -Electrical Eugineera, 
Norfolk-st, Sheffield (Ashton Sacfficld, 1? and 
1810) 

Ashton - under - Lyne Corporation Electricity 
Works, Ashton-under-Lyne (Н. Е. N. Appel- 
bee, Chief Engineer) (201) 

Ashwell & Nesbit, Ltd, Electrical and Mechanical 
Engineers, 12, Gt. James-st, London, W.C. 
(Plenum, London, 587 Holborn); and at 
Leiceater 

Ashwin, J. W. F., District Mansger, National 
Telephone Co., Telephone House, Rose-st, 
Edinburgh ; 

Ashworth (G. L.) & Bros, Manufacturers of 
Porous Ware and Electrical Potteries, 
Broad-st, Hanley (Ashworth Hanley, 35) 

Ashworth, J. R., D.Sc., Head of Electrical 
Engineering Dept., Municipal Technical 
School, Rochdale 

ASKHAM BROS. & WILSON, Ltd, Electric Rail- 
way & Tramway Engineers & Contractors, 
Yorkshire Steel and Engineering Works, 
Sheffield (Askham Sheffield, 213 Nat.) See 
insert Advt. facing р. 1262 

Aspden (Thos. A.) & Sons, Manufacturers of 
Telephone Oak Arms, Pins, &с., Daisyfield, 
Blackburn (141) 

Asphaltic Limestone Concrete Со, Ltd, Bitumen- 
Manufacturers, Winchester House, and 
Montague-st, Birmingham; and 6 and 8, 
Lime-st-sq, London, Е.С. (Smyrus London, 
5726 Avenue) 

Aspinall, A., Resident Engineer, Corporation 
Electricity Works, Brighouse, Yorks. (25) 

Aspinall, F. B., Supt. of Arc Lighting and 
Sub-Siations, City of London Electric Light- 
ing Co, Ltd, 64, Bankside, London, S.E. 

Aspinall, H. W., District Manager, National 
Telephone Co, Pearl-bldes, Portsmouth 

Aspinali, J. A. F., General Manager Lanca- 
shire and Yorkshire Railway Co, Hunt's 
Bank, Manchester ` 

Aspinall's Enamel, Lud, North-rd, New Cross, 
London, S.E. (Aspinall’s Enamel London, 
42 Deptford) 

Assersohn, D., Electric Light Fittings Maker, 
20, Commercial-st, London, E. 

Association of Engineers-in-charge, St. Bride’s 
Foundation Inst., Bride-lane, London, E.C. 
(Wm. Chas. Clifford - Smith, M. I. C. E., 
President; A. Davey, Claremont, Beacons- 
field rd, Friern Barnet, Нор. Бес.) 

Association of Master Electrical Contractors, 61, 
Dawson-st, Dublin (A. E. Porte, M. I. E. E., 
Hon. Sec.) 

Association of Municipal Corporations, 9. Bridge- 
st, Westminster, London, S.W. (Sir A. K. 
Rollit, M.P., Prest. ; A. Goring Pritchard 
Sec.) (Pritchard London) 

Association of Technical Institutions. President, 
Sir John E. Gorst, K.C., M. P.; Hon. Sec., 
Prin. S. H. Wells, Battersea Polytechnic, Lor- 
don,S. W. For further particulars scc раде 750 
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Aston Bros, Ltd, Engineers & Machinery Mer- 
chants, 13, Astons Quay, Dublin (Astonish 
Dublin, 137 7) 

Aeton Chemical Co, Boiler Covering Manu- 
facturere, Kingston-rd, Birmiogham (Com- 
position Birmingham, $832) 

Aston, E. A., Electrical Engineer, 2, Seafield- 
ter, Clontarf, Dublin 

Aston & Mander, Ltd, Mathematical Instrument 
Makers, 61, Old Compton-st, London, W. 
(2995 Central) 

Aston Manor Corporation Electric Tramways, 
Aston Manor (Thos. Duon, Manager) 

. Aston Manor District Council Electricity Works, 
Aston Manor, Birmingham (Thos. J. 
Ballard, Resident Enginecr) 

Atchison, А. Е. T., B.Sc., Lecturer in Electro- 
technology, R. I. E. College, Cooper's НШ, 
Staines 

Atchison, C. C., A. M. I. E. E., Borough Electrical 

| Engineer, Corporation Electricity Worke, 
Rochdale (17) 

Atherton District Council Electricity Worka, 
Atherton, Lanes. (D. Wiliams, Engineer) 

Atherton, J. B., Electrical Engineer, 9, North 
John-st, Liverpool 

Atkey, Pascall & Son, Electric Light Engineers, 
29 and 50, High-st, W. Cowes (А су Cowes) 

Atkin, Е. C. D., Electrical Engineer, 15, Blom- 
field-at, London-wall, London, Е.С. 

Atkins (Сћав.) & Nisbet, Electrical Accessories 
Dealers, 1, Water-lane, London, Е.С. (Atkins 
London, 2083 Avenue) 

Atkins & Co, Electrical Engineers, 10, Spencer- 
st, S.-C.-rd, Dublin 

Atkins Filter Eugineering & Water Softening Co, 
Ltd, 71, Southwark-bridge-rd, London, S.E. 

Atkins, H. C., A.R.S.M., St. Leonards, Poplar- 
ave, Edgbaston, Birmingham 

Atkins, John, Dealer in Electrical and Engineer- 
ing Supplies and Tools, Dunmanway, Cork 

Atkins, R. A, Local Agent National Telephone 
Co, 91, South Mall, Cork 

Atkinson, Claude W., A.M.I.C.E., Consulting 
Engineer, 2, Queen Anne's-gate, West- 
minster, London, S.W. 

Atkinson, E. Harold, A. I. E. E., Kynoch, Ltd, 
21, Spring- gardens. Manchester 

Atkinson, Llewelyn B., Civil and Electrical 
Engineer, 2, Queen Аппе'н-раќе, West- 
minster, aud 30, Veronica- rd, Upper Tooting, 
London, S. W. 

Atkinson, Schmahl & Co . Now Armorduct 
Manufacturing Co, Ltd (. v.) 

Atlas Carbon and Battery Со, Ltd, 19, Ewer-st, 
London, S. E. (Alt isonant London) 

Atlas Co, Ltd, Engineers, Hopetoun House, 
Lloyd's-ave, London, Е.С. (Епгусиса, Lon- 
don, 2971 Central) 

Atlas Engineering Co, Ltd, Electrical and 
Mechanical Engineers, Atlas Works, Vir- 
ginia-st, Southport (211) 

Atlas Metal and Alloys Co, Ltd, 52, Queen Vic- 
toria-st, London, Е.С. (Aloyuu London, 
2210 Central) 

Atlas Preservative Co, Boiler Pre:ervative 
Makers, Windmill-lane Wharf, Deptford, 
S.E. (Deoxydizer London) 

Atmospheric Electrical Purification Co, Ltd, 
21, Spring-gdns, Manchester See also p. 537 


Atterbury (F. W.) & Co, Electrical Engineers, 22, 
Finsbury Market, Finsbury-sq, London, Е.С. 
ATTWATER & SONS, Steam Packing Manu- 
facturera, Preston. (Attwwaters Preston, 45) 

Attwaters, W., Electrical Engineer, 5, Lower 
Bridge-st, Canterbury ; and 59, Trafalgar- 
ва, Scarborough 

Attwell, Frdk., Electrical Engineer, 85, King 
Edward- rd, Hackney, London, N.E. 

Aubert, Wm., jun, Electric Light Contractor, 
Harp-alley, St. Bride’s-st, London, E.C. 

Aublet, Harry & Co, Ltd, Electrical Engineers, 
53 & 55. Curtain-rd, London, Е.С. (74 
London Wall) 

Auckland Electric Tramways Co, Ltd, Donington 
House, Norfolk-st, London, W.C. See also 
page 087 

Auel, €. B, Engineer, British Westinghouse Co, 

Trafford- рагк, Manchester 

Aulagnier, L. E., A. M. L. E. E., Electrician, д, 
Raveusfield Villas, Church- rd, Hendon 

Auld (D.) & Sons, Engineers and Reducing Valve 
Manufacturers, Whitevale Foundry, Glasgow 
(Reducing Glasgow, 2612) 

Аша (Wm.) & Sons, Electrical Engineers, 79, 
Sandgate-st ; and 48, Ford-st, Ayr (2х) 
Ault, Edwin, Consulting Eugineer, 47, Victoria- 
st, London, S.W. (Gradients London) 
Aulton, F. P., Electrical Engineer, Showell, 

Bushhurv, Wolverhampton ; 

Aust, J. F., Electrical Eugineer, Shelton Coal, 
Iron and Steel Co, Stoke-on-Trent 

Austin, E. B., Electrical Eugineer, 40, Upper 
Baker-st, London, W. 

Austin (E.) & Sons, Solder Manufacturers, 
Barrett's Grove, Stoke Newington, London, 
N. (198 Dalston) 

Austin, H., Electrical Engineer, Florence Electric 
Wor ke, Armley, Leeds 

Austio, H. S. E., Asst. Engineer, Corporation 
Electricity Works, Duke-:t, Norwich 

Austin, James M., Electrical Engineer, 1, Milton- 
rd, Bedford 

Austin, J. E., Electric Light Centractor, 40, 
Upper Baker- st, Lond, W.(2778 Paddington) 

Austin (M. E.) & Co, Electrical Engineers, 
7, Florence-ter, New Wortley 

Austin (Wm.) & Co, Electric Light Contractors, 
110, Oxford-st, London, W. (Етрогейс 
Lon lon, 2677 Gerrard) | 

Australasian Hard wareand Machinery (monthly) 
42, Cannon-st, London, Е.С. (Ann. Sub. 5a.) 

Aust wick, P. C., Electrician, Longleat, Sidcup 

Auto-Electric Rifle and Target Co, Ltd, 534, 
Shaftesbury-avenue, London, KW. 

Autocar (weekly). 5, St. Bride-st, London, E.C. 
(Price 3d.) 

Autocar Construction Co, Ltd, 3 & 5, Crown-ct, 
Old Broad-st, London, Е.С. (Management 
London, 2967 Central) See also page 537 | 

Automatic Electric Railway Signal Co, Ltd, 11, 
Rumford-pl, Liverpool See also page 537 

Automatic Light Controlling Co, Ltd, 39, V ictoria- 
st, Landon, S.W. 

Automatic Shade Grip Co, Manufacturers of 
Electrical Accessories, 18, Cawdor-rd, Fal- 
lowfield, Manchester 

Automatic Standard Screw. Co, Makers of 
Screws, Terminals, &c, Halifax (Standard 
Halifax) | 
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Automatic Telephone Co, Ltd, 13 and 14, Ab- 
church-In, London, Е.С. (Margowski Lon- 
don, 5259 Bank) See also page 537 

Automobile Club of Gt. Britain and Ireland, 
119, Piccadilly, London, W. (Sec., Julian W. 
Orde) (Automobile London, 2140 Gerrard) 

Automobile Commercial Vehicle Review (monthly), 
21, Bride-lane, Fleet-st, London, E.C. (Ann. 
Sub. 5s. per annum) 

Automobile Mutual Protection Asaociation, Ltd, 
88, Chancery-lane, London, W.C. (Secretary, 
G. R. Helmore) 

Automotor Accessories Co, 12, Theobald g-rd, 
Lond,W.C. (Expeller London, 3949 Central) 

Automotor Journal (Weekly), 44, St. Martin's 
lane, London, W.C. (Price 3d., post free 
534. ; yearly 148. ; abroad 188.) (Truditur 
London, 18:28 Gerrard) 

Auxiliary and Light Railways and Tramways 
Co, 20, Victoria-st, London, S.W. (C. Chad- 
well, Consulting Engineer) 

Aveling (J. C.) & Co, Electric Motor Car Makers, 

` &c., 62, Meriden-st, Birmingham 

Avery, A. H., A. I. E. E., Electrical Engineer, 
Fulmen Works, Park-st, Tunbridge Wells 

ä and T.), Ltd, Engineers and Weighing 

achine Makers, Soho Foundry, Birmingliam 
(Avery Birmingham); and 179, Dumbarton- 
rd, Glasgow (490 Partick) 

AWARDS, ARBITRATION, &с. See pages 131-140 

Axford, J. T., Consulting Engineer, 9, London- 
st, London, Е.С. ( Voltzine London) 

Ayr Corporation Electricity Supply Works, Ayr 
(В. Marshall, Burgh Electrical Engineer) (27) 

Ayr Corporation Electric Tramways, Ayr (Fred. 
Coutts, General Manager & Engineer) (1:24) 

Ayres, S. M., Electrical and Mechanical Engineer, 
12, Bridge-st, Carrick-on-Suir 

* Ayrton, Mrs., 41, Norfolk-sq, London, W. 

Ayrton, Prof. W. E., F. R. S., Consulting Elec- 
trician & Electrical Engineer, City and Guilds 
of London Central Technical College, Exhibi- 
tion-rd, S.W., & 41, Norfolk-sq, W., London 

Ayrton (Wm.) & Co, Engineers and Tool Makers, 
Gorebrook Iron Works, Longsight, Man- 
chester (484 Central) 

Ayton, Frank, A. M. I. E. E., Chief Engineer and 
Manager, Corporation Electric Supply and 
Tramways Dept., Constantine-rd, Ipswich 
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Babbage, T., Electrician, 58, Weer Exe, Tiverton 

ВАВСОСК & WILCOX, Limited, Engineers and 
Water-Tube Boiler Makers, Oriel House, 
Farringdon-st, London, E.C. ; 21, St. Vincent- 
pl,Glasgow(J/40 Royal); 14, Deansgate, Man- 
chester ; Royal Exchange-bldgs, Middles- 
brough ; 12, Paper-bldgs, Pink-lane, New- 
castle ; 129, Bute-st, Cardiff ; and Winches- 
ter House, Victoria-aq, Birmingham (Walter 
Colls, Secretary) (Babcock London, 1741 
and 1742 Holborn; Babcock Glasgow, Babcock 
Manchester, Babcock Royal Exchange Build- 
ings Middlesbrough, Babcock Newcastle, 
Babcock Cardiff, Babcock Birmingham) See 
Advt. inside back cover, and also page 5.37 

Bacchus, H., Electric Light Engineer & Contrac- 
tor, 35, High. st, Bedford (Bacchus Bed ford) 


Bache, Walter J., City Electrica! Engineer, 
Corporation Electricity Works, and 3, 
Midland-rd, Gloucester 

Back & Manson, Manufacturers’ Merchants, 56, 
New Broad-st, London, Е.С. (Back Manson 
London, 2592? London Wall) 

Bacon & Curtis, Ltd, Electric Light Engineers 
and Contractors, High-st, Poole ; and 100, 
Old Church-rd, Bournemouth (11 ) а 

Васоп, Ј. Ј. С., Electrician, 14, South-at, Pon- 
ders End, Middlesex 

Bacon, T. G., Electric Inspector to the Mary- 
lebone Borough Council, Marylebone-lane, 
Marylebone, London, W. 

Bacon, T. H., Electrician, 71, Queen Victoria-st, 
E.C., and 29, Atherton-rd, Forest Gate, 
Е. London: 

Bacon, T. Walter, Electrician, Ramsden Hall, 
Billericay, Essex 

Badger, G. L., Asst. Engineer, Corporation Elec- 
tricity W orks, Dudhope Crescent-rd, Dundee 

Badger (Ј.) & Co, Electric Light Fittings Makers, 
11, Summer-row, Birmingham (3537) 

Badger, Sons & Co, Ltd, Electrical & Mechanical 
Engineers, Masbrough-st, Rotherham 

Badische Со, Ltd, Acid Manufacturera, 22, 
Bush-lane, London, E.C. (539 Bank) 

Badman (W. J.) & Co, Electrical Engineers, 
Weston-super- Mare 

Badois, V. C., Electric Light Contractor, 26, 
Victoria- at, Windsor 

Baedeker, A., Maker of Electric Lamps &c., 17, 
Newcastle-st, Farringdon-st, London, E.C. 

Baerlein & Co, Engineers and Copper Merchants, 
12, Blackfriars-st, Salford, Manchester 
(Baerlein Manchester, 503) 

Bagge (F. H.) & Co, Tramw ay Contractors, 47, 
Victoria-st, London, S.W. 

Baggs, Herbert G., A. M. I. E. E., Electrical Engi- 
neer, Messrs. Dorman and Smith, Ordsal 
Electrical Works, Salford 

Bagley & Co, Ltd, Battery Jar Makers, Knotting- 
ley, Yorks; and King's Cross, London, N. 
(604 King's Cross) 

Bagnold, Col. A. H., К.Е., M.I.E.E., Supt. Works 
Dept, Ordnance Factories, Royal Arsenal, 
Woolwich (МИ (сату Works Woolwich) ; and 
Warren Wood, Shooter's-hill, London, S.E. 

Bagot, H. Wilson, Electrical Engineer, c/o Claud 
Hamilton (Ltd), 247, St. Vincent-st, Glasgow 

Bagshawe & Co, Engineers, &c., 5, Tower Royal, 
London, Е.С. (Outburst London) 

Bahnson, J. J., Asst, Manager, Gt. Northern Tele- 
graph Co, 3, St. Helen’s- pl, London, E.C. 
Bailey, Ch. S., Tramway Fittings Maker, 112- 

114, Victoria- st, Bristol 

Bailey & Clapham, Electricians, Eagle Works, 
Keighley (Acetylene Keighley, 225) 

Bailey, C. M., District Manager, National Tele- 
phone Co, 102, Portland-st, Manchester 
Bailey, Frank, M. Inst. C. E., Chief Engineer to the 
City of London Electric Lighting Company, 
Limited, 64, Bankside, S. E.; and Director of 
the Metropolitan Electric Supply Co, Ltd, 
17, South-st, Manchester-sq, W., London 

Bailey, Geo., Electrician, 10, Princess- at, Wol- 
verhampton (3801) 

Bailey (H) & Co., Electrical Engineers and 
Contractors, 52 and 54, Blackburn - rd, 
Accrington (57) 
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Bailey (J.) & Sons, Manufacturers of Porcelain 
Electrical Fittings, 28, Market st, Tamworth, 
Staffe. 

Bailey, John, M.LE.E., Electrical Engineer, 
Montrose, Northtown, Margate 

Bailey, Pegg & Co, Arc Lamp Post Makers and 
Metal Merchants, Brierley Hill, Staffs; and 
81, Bankside, London, 5.Е. (691 Нор) 

Bailey (S. G.) & Co, Limited, Manganese and 
Carbon Merchants, Stafford Mills, Stroud, 

° Gloucestershire (Jfanyancse Stroud) ; and 9, 
Moorgate-ct, London, Е.С. (55218 London 
Wall) 

Bailey, W., Manager Slades-green Electricity 
Works, Erith 

Bailey (W. H.) & Co, Limited, Engineers, Salford, 
Manchester ( Веасоћ Salford, 991) 

Bailey, W. J., Engineer, Postal Telegraphs, 
Sunderland 

Bailey, W. & J. А. Glass Manufacturers, 
Alloa Flint Glass Works, Alloa (Bailey 
Alloa, $1) 

Bailey-Denton, Son, Lawford & Symons, Соп- 
sulting Engineers; 9, Bridge-st, Westminster, 
London, S.W. (734 Victoria) 

Bailie, J. D., Electrical Engineer (Representative 
of Messrs. C. A. Parsons & Co), 23, Park-row, 
Leeds (Turbo Leeds, 1194) 

Baillie, David, Supt. Corporation Electricity 
Works, Pinkston Power Station, Glasgow 

Baillie, G. H., Consulting Electrical Engineer 
(Swinburne, Cooper & Baillie), 82, Victoria- 
st, London, S.W. (Swooper London, 292 
Westminster) | 

Baillie, T. C., Head of Electrical Engineering 
and Physies Dept., The Technical College, 
Sunderland 

*Baily, Francis G., M.A., M. I. E. E., Consulting 
Electrical Engineer and Professor of Elec- 
trical Engineering and Applied Physics, 
Heriot-Watt College, Edinburgh 

Baily, Grundy & Barrett, Limited. Electrical 
Engineers and Contractors, Cambridge 
(Baily Grundy Cambridge, 54) 

Bain, R. Stewart, C.A., Managing Director 
London Electric Supply Corporation, Ltd, 
25a, Cockapur-st, London, S.W. 

Bain, Wm., Electrical Engineer, c/o National 
Electric Construction Co, 54, Victoria-st, 
London, S.W. 

Bain( Wm.) & Co., Tramway Rail Manufactures, 
Lochrin Iron Works, Coatbridge; and 
London 

Bainbridge, Aug., Electrical Engineer, Tyne-at, 
Newcastle (2352) 

Bainbridge & Co, Electric Lighting Contractors 
and Electric Bell Fitters, 21, Vine-pl, 
Sunderland 

Bainbridge, John W., Railway and Tramway 
Plant Contractor, 110, Cannon-st, London, 
Е.С. (Russesco London) | 

Bainbridge, Seymour & Co, Consulting Engineers, 
«с, 1, St. Helen's-place, London, E.C. (74 

Avenue) 

Baines,F. E., C. B., Holly hurst, Rusthall Common, 
Tunbridge Wells 

Bainton, L. H.. Electrical Engineer, Admiralty 
Harbour Works, Dover 

Baird, A. H., Scientific Instrument Maker, 39, 
Lothian-st, Edinburgh (916 Central) 


Baird (John) Ltd, Makera of Electric Light 
Shades, 99, Milton-st, Port Dundas, Glasgow 
(Beveller Glasgow, 1499) 

Baird (R.) & Co., Electrical and Mechanical 
Engineers, 5, Springfield-In, Glasgow (1769) 

Baird & Tatlock, Chemical and Electrical Ap- 
pliance Manufacturers, 45, Renfrew-st, Glas- 
gow ; and 7, Teviot-pl, Edinburgh (Techni- 
cal Glasgow, 748 ; Science Edinburgh, 626) 

Baird & Tatlock (London), Lid, Chemical and 
Electrical Appliance Manufacturers, 14, 
Cross-st, Hatton Garden, London, E.C. 
( Burette London, 743 Holborn} ; and (works) 
Walthamatow 

Baker, Alfred, Manager Corporation Tramways, 
Town Hali, Birmingham 

Baker, Arthur, Electrical Engineer, 20, Mirabel- 
rd, Dawes-rd, Fulham, London, S.W. | 

BAKER, ARTHUR W., Wire Gauge Manufacturer, 
Excelsior Works, Winwick-road, Warrington 

Baker, Bauer & Co, Electrical Engineers and 
Manufacturers“ Agents, 5, (iarden-street, 
Withy Grove, Manchester (Nicotine Man- 
chester, 08611) 

Baker, Sir Benjamin, K. C. B., K. C. M. G., Consulting 
Engineer, 2, Queen-square-pl, Westminster, 
London, S. W. (Oligist London, 33 West.) 

Baker Bros, Electrical Engineers, Corporation-rd, 
Middlesbrough (84); and at Saltburn, Redcar 
and Stockton-on-Tees 

Baker, C. Ashmore, Borough Electrical Engineer, 
Corporation Electricity Supply Works, 
Dudley 

Baker, Charles Alfred, Chief Engineer and Con- 
tract Manager W. T. Henley’s Telegraph 
Works, Co, Ltd, 14, Blomfield-st, London, 
E.C. 

Baker, C. L., Electrical Engineer, 11, Idol-lane, 
London, E.C. 

Baker, Frank, B.Sc., A. M. I. C. E., Electrical Engi- 
neer, Electric Construction Co, Bushbury 
Works, Wolverhampton 

Baker, George Henry, Electrician in Charge, 
Borough Electricity Works, Hornsey, 
Middlesex 

Baker, С. S., M. I. M. E., Director and Works 
Maneger, Joseph Baker and Sons, Ltd, 
Willesden Junction, London, N.W. 

Baker, Н. Н. 5., Engineer, Westminster Electric 
Supply Corporation, Davies-st, Mayfair, 
London, W. (3026 Gerrard) 

Baker, Jas. Wm., Instruciion in Engineering 
Workshop, Merchant Venturer's Technical 
College, Bristol 

Baker (John) & Co (Rotherham), Ltd, Makers of 
Tramcar Wheels, Rotherham ; and at Lon- 
don (Brinsworth Rotherham) | 

Baker (Joseph) & Sons, Ltd, Electric Motor 
Manufacturers, Willesden Junction, N.W. 
(Bakers London, 3 Harlesden), and 
(Regd. Offices’ 58, City-rd, E.C., London 
(Mapleleaf London, 376 Bank) See also 
page 537 | 

Вакег, P. J., Engineer, Corporation Gas Works, 
Limerick 

Baker, R., Electricity Fittings Superintendent, 
Gas Offices, Bolton (Gus Bolton, 163) 

Baker & Startin, Mica Merchante,19,St. Dunstan'a- 
hill, London, Е.С.  (Fornajo London, 4424 
Avenue) 
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Baker-street and Waterloo Railway Co, Hamilton | Bamford, H., M.Sc., A. M. I. C. E., Demonstrator 


House, Victoria Embankment, E. C. (1989 
Holborn) (E. B. Read, Sec.); and (En- 
yineers’ Dept.) 20, Victoria-st, S. W., London 
See also page 538 

Baker, T. W., B.A., A.M.I.C.E., Consulting Elec- 
trical and General Engineer, Broad-st House, 
New Broad-st, London, Е.С. (8389 Central) 

Baker (W. A.) & Co, Ltd, Electric Light En- 
gineers and Contractors, 7 and 8, Commer- 
cial.st, Newport, Mon. (Progress Newport, 
40 Nat., 516 P.O.) 

Baker (W.) & Co, Electrical Engineers, 1, Broad- 
st, Oxford 

Baker, W. J. R., A. I. E. E., Electrical Engineer, 42, 
Hawarden - tt, Astley Bridge, Bolton, Lancs. 

BAKER'S PATENT APPLIANCES СО, Ltd, 
Manufacturers of Water Softening Plant 
and Oil Separators, Melrose-st Works, Scar - 
borough (Patent Scarboro’, 0194) See 
Advt., p. 13 

Bakewell, F. J., A. M. I. E. E., Electrical Engineer, 
The Homestead, Wealdstone, Harrow, R. S. O. 

Bakewell (Joseph) & Co., Ltd, Electrical 
Engineers, 46, King William: st, London, 
E. C. (6048 Bank, 9776 Central); and at 
Sbeffield, Peterborough and Southend- on- 
Sea See also page 538 

Balderston & Co, Leather Belting manufacturers, 
201, St. Vincent-st, Glasgow (966 Argyle) 

Balderton, Geo, Electrical Engineer, 21а, Cen- 
turion rd, Brighton 

Baldwin's, Limited, Iron Manufacturers, Wilden, 
near Stourport (Wilden Stourport) ; and 5, 
Fenchurcb-st, London, Е.С. (788 Avenue) 

Baldwin, G. J., Electrical Engineer, 31, Ellis- 

. combe-rd, Old Charlton, London, S.E. 

Baldwin Locomotive Works, 110, Cannon-st, 
London, E.C. (Sanders London, 5636 Bank) 

Baldwin, O. H., British Westinghouse Electric 
and Mfg Co, Westinghouse-bidg, Norfolk-st, 
London, W.C. (3/61 Gerrard) 

Bale, P. I. Electrical Engineer, Silver Cross-st, 
Dewsbury-rd, Bradford 

Balfour (D.) & Son, Electric Traction Engineers, 
St. Nicholas-bldgs, Newcastle-on-Tyne 

Balfour, G., Electrical Engineer, J. G. White 
& Co, Ltd, 224, College-hill, London, Е.С. 

Ball, A Falconer,Electrical Engineer, Lansdowne- 
ter, Gosforth, Newcastle-on-Tyne (766) 

Ball, C. Sandys, Electrical Engineer, '' Monte 
Rosa, St. Leonard's-on-Sea 

Ball (W.) & Co, Electrical Engineers, Combe 
Works, Dartmouth, Devon 

Ballard, Adolphus, Electrical Engineer and Iron- 
monger, 7 & 8, East-st, Chichester 

Ballard, T. J., Resident Electrical Engineer, 
District Council's Electricity Works, Aston 

Ballard, W. Н.,. Telegraph Engineer, Postal 
Telegraphs, Plymouth 


Ballinger & Co, Electrical and General Engineers, | 


11 and 21, Bank et, Newton Abbot, Devon 
(Ballinger Newton Abbot) 

Bamber, W.J., Shift Engineer, Corporation Elec- 
tricity Works, Dickinson-st, Manchester 

Bamford, F., Consulting Electrical and Mechanical 
Engineer, 238, Wellington-rd, Eccles, Man- 
chester (4681) 

Bamford, Geo., Electrical Engineer, 19, Winifred- 
rJ, Heaviley, Stockport 


in Engineering, Engineering Laboratory, 
The University, Glasgow 

Banbridge Foundry Co, Electrical and General 
Engineers, Banbridge, Co. Down 

Banbury & District Electric Supply Со, Ltd, 
Donington House, Norfolk-st, Strand, 
London, W.C. (Arnold В. Gridley, 
Secretary) Sec also page 538 

Banfield (E.), Sons & Cole, Electrical Engineers, 
10 & 127, Western-rd, Hove, Sussex (314) 

Bangor Corporation Electricity Works, Bangor, 
N. Wales (Price F. White, Chief Engiueer) 

Bangs Automatic Oil Cup (British Patents) Co, 
Ltd, 20, King William.st, London, E.C. 

Banister, А. N., M.I.M.E., A. M. I. E. E., Engineer 
and Manager, Norwich Electric Tramways 
Co, 8, Orford-hill, Norwich 

Banker, S. M., Assist. Superintending Engineer, 
Р.О. Telegraphs, Mount Pleasant, E.C., and 
Helvellyn, Brownlow-rd, Bounds Green. N., 
London 

Banks (O. T.) & Co, Electrical and Mechanical 
Engineers, 49, Mortimer-st, London, W. 
(5450 Gerrard) 

Banks, (Wm.) & Co, Electrical Engineers, 23 
Knowsley-st, Bolton, Lanca. 

Bannister, J. C., A. I. E. E., Electrical Engineer, 
48, Church- rd, High-st, Wimbledon 

Bannister, W., Electrical Engineer, Stoke Gold- 
ing, nr. Nuneaton 

Bannister (W. W.) & Co, Electrical and General 
Engineers, 8, High.st, Crawley, Sussex 
(Bannister Crawley) 

Barber, A. E., A. M. I. E. E., Electrical Engineer, 
Arundel, Freta-rd, Bexley Heath 

Barber, C., Traffic Manager Corporation Electric 
Tramways, Bournemouth 

Barber & Croft, Electrica! Engineera, Oulton- 
rd, Lowestoft 

Barber, Henry S., Electric Bell Fitter, 41, 
Bridge-st, Hereford 

Barber, Matthew Henry, A. M. I. E. E., Electrical 
Engineer, London and №. W. Rly Electric 
Works, Daw Bank, Stockport 

Barber, N. E., Resident Engineer, Gravesend and 
North fleet Electric Tramways, Gravesend 

Barber, Sydney H., Electrical Engineer, c/o 
Mesers. W. T. Glover & Co., Trafford Park, 
Manchester 

Barber, Thos. W., Consulting Engineer, 17 and 
18, Tothill-st, Westminster, London, S.W. 
(556 Victoria) 

Barber-Starkey, W. J. S., Electrician, Aldenham 
Park, Bridgnorth, Shropshire 

Barcelona Tramways Co, Ltd, 50, Old Broad-st, 
London, Е.С. (Zscombrera London, 3634 
Central) 

Barclay (Andrew), Sous & Co, Ltd, Engineers 
and Boiler Makers, Caledonia Works, Kil- 
marnock, М.В. (Zarelayson Kilmarnock, 10) 

Barclay, W. J., Electrical Engineer, 5, Waveney- 
rd, Lowestoft 

Barclay, W. R., Eiectro-Metallurgist, 168, Fer- 
ham rd, Rotherham 

BARDWELL & CO, Electrical Accessories Manu- 
facturers, 10, Bush-lane, Cannon-st, Lon- 
don, Е.С. (2258 Central) 

Barfield, Eric P., A. M. I. E. E., Electrical Engineer, 
41, Finsbury-rd, Wood Green, London, N. 
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Barham & Co, Electrical Engineers and Agenta, | Barnaby, Wm. Fowler, Electrical Engineer, 16, 


Tuxford, Notta. 
Barham, H., Electrical Engineer, 60, Fratton.rd, 
- Fratton, Portsmouth 

Barker & Allen, Ltd, Wire Manufacturers, Spring 
Hill, Birmingham (German Birmingham, 
347) ; and at London 

Barker & Aspey, Mechanical Engineers, Wil- 
mington, Hull (975) 

Barker, С. D., Electrician and Chemist, 4, 
Beverley-rd, Chiswick, London, W. 

Barker, E. A., Chief Electrical Engineer, Elec- 
tricity Supply Station, Barnsley 

Barker, E. Dixon, Electrician, 17, Lynn-st, West 
Hartlepool (296) 

BARKER (FRANCIS) & SON, Mathematical 
Instrument Makers, 12, Clerkenwell-rd, 
London, Е.С. (Айа: zimuth London, 1091 
Central) See Advt., p. 1053 

Barker, Gerald, Coneulting Engineer, 1, Victoria- 
st, London, S.W. 

Barker, John, Electrician, 2, Garstang- rd. Pres- 

'. ton (IX) 

Barker (John) & Co, Limited, Electric Light 
Engineers and Contractors, 52-97 Kensing- 
ton High-st, London, W. (395 and $96 Кеп- 
sington) 

Barker, John H., M.I.C.E., M.I.E.E., Engine and 
DynamoSupt., Brush Electrical Engineering 
Со., & Gyseburne, Ashby-rd, Loughborough 

Barker, Joseph Johu P., Electrical Engineer, 
5423, Humberstone- rd, Leicester 

Barker & Neale, Electric Light Contractors, 25, 
Motcomb.st, London, S.W. 

Barker, R., Eugineer and Manager, Chislehurst 
Electric Supply Co, Ltd, 1, West-st, Brom- 
ley, Kent 

Barker, Wm., 
2X ) 

Barker, Wm. Н., Electrical Engineer, 6, Gat- 
combe-rd, Tufnell Park, London, N, 

Barking District Council's 
East-st, Barking (А. Н. Seabrook, Eugi- 
neer and Manager) (21 Barking) 

Barking District Council's Electricity Works, 
East-st, Barking, Essex (A. H. Seabrook, 
Engineer aud Manager) (27 Barking) 

Barlass, J. & D., Dealera in Electrical Supplies, 
48, High-st, Perth, М.В. (0491) . 

Barley, C. J., Superintendent Engineer, London 
Electric Supply Corporation, Ltd, Stowage 
Wharf, Deptford, London, S.E. 

Barlow Bros & Co, Electric Light and Power 
Engineers, 257, Shaftesbury-avenue, London, 
W.C. (Microfarad London, 2073 Gerrard) 

Barlow (H. B.) & Co, Gear Wheel Makers, 
Cornbrook Works, Chester-rd, Manchester 
(Works Manchester, 3685) 

Barlow, H. Dudley, c/o Barlow Bros. & Co, 237, 
Shaftesbury-ave, London, W.C. 

Barlow, Leonard, M.I.E.E., Electrical Engineer 
(Barlow & Young), 8, London-st, London, 
Е.С. (Ohmmeter London, 6287 Avenue) 

Barlow & Young, Electrical Engineers, 8, London- 
st, London, Е.С. (Ohmmeter London, 6287 
Avenue) 

Barmouth and District Electric Lighting and 
Power Company, Barmouth 

Barnahy & Co, Ltd, Electrical and Mechanical 
Engineers, 13, College-st, Rovherham 


Electrician, Derby-st, Preston 


Light Rail ways, 


— —— M ЗАРА ААУ ААА 


Lindum-ter, Doncaater-rJ, Rotherham (7) 

Barnard, Bishop & Barnards, Ltd, Art Metal 
Workers, Norfolk Iron Works, Norwich ; 
and 25. Princes-st, London, W. (Barnards 
Norwich or London, 29.28 Gerrard) 

Barnard, Geo.. Contracts Inspscting Engineer, 
СаПепдегв Cable and Construction Co, 
Hamilton House, Victoria Embankment, 
London, Е.С. 

Barnard (H. B.) & Sons, Anti-Friction Metal 
Makers, 144, Lambeth-walk, London, S.E. 
( Metalcibles London, 973 and 993 Нор) 

Barnard, J. W., Sole Agent for the Sale "t the 
Electrical Power Storage Co's Small Storage 
Batteries (O and “V” Types), (offices) 
4, Great Winchester-st. (1082 London 
Wall) ‚ and (warehouse) 6, Great Winches- 
ter-st, London, E.C. 

Barnard, R. T., Electrical Engineer, 17, Hether- 
ington-rd, Clapham, London, S.W 

Barnes, A., Engineer Improved Electric Glow 
Lamp Co, 7, Gt. Newport-st, London, W.C. 

Barnes, A. S. L., Electrician, Swinton-ave, 
C-on-M, Manchester 

Barnes, C. R., Electrician, 70, New-st, Erdington, 
Birmingham 

Barnes, Cuthbert W., Electrician, 154, Upper 
Clapton-rd, London, N.E. 

Barnes District Council Electricity Works, High- 
’ ві, Mortlake, London, S.W. (С. S. David- 
son, Resident Engineer) (4 Richmond) 
Barnes, D. Ј., Manager Corporation Telephone 

Dept , 82, Grand-parade, Brighton (Phonos 


Brighton) 
Barnes, Edwin, Dealer in Electric Light 
Fittinge, 15, Charterhouse-st, Holborn, 


Circus, London, Е.С. 

Barnes (Frederic) & Co, Exportera of Electrical 

. Plant, 109, Fenchurch.st, London, E.C. 

( Fredbarnes London, 132? Avenue); and at 
Sbeffield 

Barnes, G. H., Cbief Engineer, British Govern- 
ment cs. “ Alert," с/о G.P.O., London, 
E.C. 

Barnes, John 5., Consuiting Electrical Engineer, 
132, Firth Park- eres, Pitsmoor, Sheffield 

Barnes, J. W., Superintendent. Corporation 
Electric Wiring, Fittings and Motor Dept, 
Commercial-st, Sheffield 

Barnes, S. E., A. I. E. E., Electrical Engineer, 
88, Bentley - st, Cleethorpes 

Barnes H., Electric Light Contractor, 102, High» 
st, Chatham (733) 

Barnes, Wm. A., Electrical Engineer. Over- 
dales,” New-rd, Whitefield 

Barnett, Н. A., c/o Strain & Robertson, 154, W. 
Geo ‘ge-st, Glasgow 

Barnett, H. Theo., NM. I. E. E., Electrical Engi- 
neer, 7, Teddington Park- rd, Teddington, 
Middlesex 

Barnett, R. E., B. Sc., Head Master of Technical 
School, Institute of Science, Art and Litera- 
ture, Cookridge-st, Leeds 

Barnett (Rowland) & Co, Limited, Electrical 
and General Engineers, Manor Chare, and 
17, Dean-st, Newcastle-on-Tyne ( Dynamo 
Newcastle, 1483) 

Barnett, S., Electrical Wire Covering Machinery 
Makers, Pelham-st, Derby 
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Barns (W.) & Son, Makers of Name Plates, 
Christopher Works, Chalton-st, Euston-rd, 
London, N.W. (Perforation London) 

Barnsley Boiler & Engineering Co, Ltd, Electrical 
and General Engineers, Summer-lane Works, 
Barneley (Boilers Barnsley) 

Barnsley Corporation Electricity Works, Barns- 
ley (Е. A. Barker, Chief Engineer) 

Barnsley and District Electric Traction Co, Ltd, 
Donington House, Norfolk-st, London, W.C. 
(С. H. Godward, Sec.) See also page 538 

Barnsley (E. H.) & Co, Electrical Engineers, 79, 
Trafalgar-st, Brighton 

Barnstaple Corporation Electricity Works, Barn- 

. staple (J. У. Hadfield, Chief Engineer) 

Baron, F. E., Consulting Engineer, 40, Ducie- 
st, Manchester (09121) 

Baron, Jas. Thos., M. I. E. E., A. M. I. M. E., Resident 
Engineer, St. Pancras Borough Council Elec- 
tricity Station, 47, Stanhope-st, London, N. W, 

Baron's Court Electric Light Station, E. Finchley, 
London, N.; and Grosvenor Park, Rath. 
mines, Dublin (A. Hamilton, Electrical 
Engineer) 

Barr, Archibald, D. Sc., M. I. C. E., Consulting En- 
gineer, Regius Professor of Civil Engineer - 
ing. and Mechanics, The University, aud 
250, Byres - rd, Glasgow (W. Corp) 

BARR & STROUD, Makers of Rangefinders, 
Range, Order and Helm Transmitters and 
Receivers, High Vacuum Pumps, Electric 
Clocks, &c., Anniesland, Glasgow, W. (Telc- 
meter Glasgow, 9 W. Corpn.) · 

Barr, Thomson & Co, Ltd, Forgings aud 
Stampinga Makere, Netherton Iron works, 
Kilmarnock 

Barraclough, T., Engineer, 20, Bucklersbury, 
London, Е.С. (Barraclough London) 

Barratt, Samuel H. H., Civil Engineer, 16, 

| Exeter-rd, Brondesbury, London, N.W. 

Barratt, W., Electrical Engineer, 175, Old.st, 

. Ashton-under-Lyne 

Parrett, Arthur, Consulting Electrical Engineer, 
2, St. Mary's-passage, and 6, Mortimer-rd, 
Cambridge 

Barrett, С. Е. R., Electrician, c/o В. Barrett & 
Son, King's Head ct, Beech at, London, Е.С. 

Barrett, Н. G., Manager and Secretary, Pearson 
Fire Alarm System, Ltd, Jewin House, 
Redcroes-st, London Е.С. (Suuretage Lon- 
don, 1028 London Wall) 

Barrett (R.) & Son, Ltd, Engineers & Founders, 
King's Head-ct, Beech- st, London, E.C. 
(Gunmetal London, 9 Bank) 

Barrett, Tagant & Pocbin, Oil and Grease Manu- 
facturers, Corrisson Works, Fulham, S.W. 
(Batapo London), and 79, Mark- lane, E.C., 
London (Zotabar "London, 4?32 Central) 

Barrett, W. F., F.R.S., M.I.E.E., Prof. of Experi- 


mental Physics, College of Science, Dublin 


Barrington, Win. Consulting Engineer, 47 
Victoria-st, London, S.W. ( Argano London 
5058 Westminster) 

Barron, Albert A., Electrical Engineer, 46a 
Holborn Viaduct, Е.С., and Cedarwood, 15 
Kidderpore-ave, N. W. "London. 

Berron, James, Secretary General Electrolytic 
Parent Co, Ltd, and the Electrolytic Alkali 
Co, Ltd, Middlew ich, Cheshire 


Barrow Hematite Steel Co, Ltd, Tram Rail 
Manufacturers, Barrow-in-Furness (Z): and 
at Barrow Collieries, Barnsley ; and London 

Barrow, J., Electric Lighting Contractor, Bot- 
tomley-at, Bradford 

Barrow - in- Furness Corporation Electricity 
Works, Barrow-in- Furness (Н. R. Burnett, 
Borough Electrical Engineer) (403) 

Barrow-in-Furness School of Science and Art 
Sec also page 716 

Barry & Higham, Consulting Engineers. 15, 
Great George-st, London, S.W. (Pintle 
London, 5004 Westminster) . 

Barry, Sir John Wolfe, K.C. B., F.R.S., Chairman 
of the Eastern, the Black Sea, the Eastern 
Extension, Western, London Platino Bra- 
zilian, and River Plate Telegraph Com- 
panies, and Director of the Globe Telegraph 
and Trust Co, Electra House, Vinsbury- pave - 
ment, Е.С.; and 21, Delahay-st, S.W., Lon- 
don (Consilium London, 24 Westminster) 

Barry (Sir John Wolfe) & Partners, Civil Engi- 
neers, 21, Delahay-st. Westminster, London, 
S.W. (Consilium London, 24 Westminster) 

Barsdorf, H.. Engineer and Electrician, 594, 
City- rd, Manchester 

Barter, Charles, Electrical Engineer, 122, Suffolk- 
st, Birmingham (Calorijic Birmingham 1996 

Bartlett, Albert T., B.A., Electrical Engineer, 
15, Brunswick-terrace, Stafford 

Bartlett, E. A., Dealer in Electrical Apparatus, 
7, High- st, Leamington 

Bartlett, E. E., Electrician, New Brighton Tower 
Co, and The Lodge, Egerton-st, New Brighton, 
Cheshire 

Bartlett & Son, Ltd, Engineers and Weighing 
Macbine Makers, Brislington Works, Bath- 

| rd, Bristol (Bartlett Bristol) 

Bartlett, Wm., Electrical Engineer, 211, Prescot- 
rd, Fairfield, Liverpool, E. 

Barton, E. H., D. Sc., F. R. S. E., A. M. I. E. E., Elec- 
trieian, University College, Nottingham 
Barton, J. H., Electrical Engineer, Ross (Ltd), 

111, New Bond-st, London, W. 

Barton, S. L., Dynamo Manufacturer, 329, 
Penistone - rd, Sheffield 

Barton, Thomas, Electrical Engineer, Ainsworth- 
st, and (Worke) Weir-st, Blackburn (Barton 
Blackburn, 265 Nat.) 

Barton, W. E., Station Superinteudent, Corpora- 
tion Electricity Works, Leicester 

Barton (Wm.) and Son, Electric Light Con- 
tractors, 11, Forrest-rd, Edinburgh (762; 

Barton- Faithfull, J., Consulting Chemist апа 
Expert, 6, Oppidans- rd, Primrose Hill, 
London, N.W. (Request London) 

Barwell (James), Sons & Co, Electric Light 
Fittings Makers, Clement-st, Birmingham ; 
апа 2494, High Holborn, London, W.C. 

Barwells, Ltd, Hockley Nut, Bolt and Rivet 
Works, Brookfielda-rd, Birmingham (Bur- 
well Birmingham, 104) (London Agent, G. D. 
Cocksedge, 26, Martin's-In, Cannon-st, Е.С.) 

Вага пе Stone Co, Conduit and Culvert Makers, 
45, Parliament-st, London, S.W. 

Bassano & Sons, Manufacturing Electricians, 
155, Bridge-st, Derby 

Bassingham (Wm.) & Son, Electric Light Engi- 
neers, 49 and 51, Whitecross-st, London, Е.С. 
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Bastian, С. O., Electrica! Engineer, Bartholomew | Battersby, Albert, Engineering Surveyor, Elee- 


Works, Kentish Town, London, N.W. 

Bastian Meter Co, Ltd, Bartholomew Works, 
Kentish Town, London N.W. (Truepenny 
London, 478 King's Cross) See also pege 535 

‘Bastick, Joseph, Electrical and Mechanical 
Engineer, Manager Carbide Dept, United 
Alkali Co, Ltd, Widnes; and Glendale, 
Ieland-rd, Garston, Lancs. 

Bastow, S. E., Electrical Engineer and District 
Representative of Bruce Peebles & Co, Ltd, 
64, Cross-st, Manchester (5759 Central) 

Batchelor, Rich. D., Artesian Well Engineer, 75, 
Qn. Victoria-st, London, Е.С. ; and Chathara 

Баје, А. H., Electrician, Tangye Tool and 
Electric Co, Ltd, Birmingham ; and 37, 
Soho-rd, Handsworth 

Eate, Douglas C., Electrical Engineer, 127, East 
Dulwich-grove, London, S.E. 

BATE, RICHARD А. Turner in Hard and Soft 
Woods, Ivory, Horn and Ebonite, Maker of 
Bell Pushes, &с., &c., 394, Leather-lane, 
London, E.C. See Advt., p. 1385 

Bateman, James, Wire Madufacturer. Park 

. House Mills, Low Moor, Bradford (21) 

Bateman (John) & Co, Scientific Mechanicians, 
205 and 206, High Holborn, London, W.C. 
(Experiment London) 

Bateman (M.) & Co, Dealera in Electric Light 
Fittings, 27, Shoe lane, London, Е.С. (Chro- 
mule London, 1569 Holborn) 

Bates, Darwin, M.I.E.E., Works Manager, British 
Insulated & Helsby Cables, Ltd, Prescot, 

·  Lancs.; and The Orchard, Huyton, Liverpool 

Bates (Hy.) & Son, Electric Light Contractors, 
&c., 100, Bunhill-row. London, Е.С. (Росі. 
mastic London, 1614 London Wall) 

Bates, Herbert H., Electrical Engineer, 116, 

·  Lea-st, Kidderminster 

Bates, H. T., Asst. Engineer, Electricity Works, 
Sutton, Surrey 

Bates, T. A., District Manager, National Tele- 
phone Co, Pearl - bldgs, Commercial-rd, 
Portsmouth 

Bates, Urban, Lecturer on Machine Construction 
and Engineering Drawing, Royal Technical 
Institute, Salford 

Bates, William, A. M. I. C. E., A.M.I.E.E., Borough 
Elec. Engineer, Craven-st, Birkenhead (1157) 

Bath Corporation Electric Light Works, 7, 
Dorchester-street, Bath (Francis Teague, 
M. I. E. E., City Elec. Eng.) (Dynamo Bath 33) 

Bath Electric Manufacturing Co, Ltd, Locks- 
brook Engineering Works, Ba (Omega 
Bath) See also page 538 | 

Bath Electric Tramways, Ltd, 18, St. Helens.pl, 
London, Е.С. (Trammelets London); and 31, 
Soutbgate-st, Bath (Trams Bath) See also 
раде 538 

Path (Henry) & Son, Metal Brokers, 55, New 
Broad-st, London, Е.С. (Bathota London, 
20.24 London Wall, and 117 Central) 

‘Batley Corporation Electricity Worke. Batley, 
Yorks. (S. Derwen Jones, A. M. I. E. E., Chief 
Engineer) (20) 

Batstone, S. C., Electrical Engineer (Bromley & 
Batstone), 24, Hol born, London, E. C. ( Work- 
people London, 4539 Holborn) 

Batteraby, A., Electrical Surveyor, 20, Florence- 
ville-ave, Ormeau-rd, Belfast 


trical Dept, Engine, Boiler and E.L. Insur- 
ance Co, 12, King-st, Manchester (2375) 

Battersea (London) Borough Council Electricity. 
Works, Lombard-rd, Battersea, London, 
S.W. (11 Battersea) (Н. R. Forbes Mackay, 
Chief Electrical Engineer) 

Battersea Polytechnic Institute, Battersea-park- 
rd, London, S.W. Рог Professors, sce p. 716 

Batting, Chas., Electrical Engineer and Con- 
tractor, 154, High-st, Maidenhead 

Batty, D. E., Electrician, British Westinghouse 
Co, Trafford Park, Manchester | 

Batty, Е. R., Resident Engineer and Secretary, 
Northallerton Electric: Light & Power Со, 
(aud Consulting Engineer to the Cleveland 
Trust, Ltd), Northallerton and Saltburn 

Battye, Geo. E., Electric Bell Fitter, 10, Church- 
lane, Pudsey, Leeds (105) 

Baucus, J. D., Electrical Engineer and Agent, 4 
and 5, Warwick-ct, London, W.C. (Specify- 
ing London, 1713 Holborn) 

Bauer (Chas.), Imrie & Co, Patent Agents, 72, 
Cannon-st, London, Е.С. 

Bauer, J. A., Consulting Electrical Engineer, 
5, Garden-st, Withy Grove, Manchester 
Baugh, Edward E., Gov. Repeating Station for 

Dutch and German Cables, Lowestoft 

Baughan, A. H. V., A. M. I. E. E., Electrical Engi- 
neer, 8-10, London- st, Reading 

Baughan (W. H.) & Co, Manufacturing Elec- 
tricians and Contractors, 8 and 10, London- 
st, Reading (Baughan Reading, 0897) 

Baxendale & Со, Electrical Supply Manufac 
turers and Merchants, Miller-su Works and 
Warehouses, Manchester; and Hanover-st, 
Edinburgh (Bazendales Manchester, 898, 
900, 9001, 2255, 8145, 6264, 5265; Baxen- 
dales Edinburgh, 2062) | 

Baxendale, Thos., Shift Engineer, Corporation 
Electricity Worke, Stuart-st, Manchester 

Baxter, A. H., Electrical Engineer, 22, Park-ave, 
West Bridgeford, Nottingham 

Baxter & Caunter, Electrica] Engineers and 
Manufacturers’ Agents, 86, Cbaring Cross- 

rd, London, W.C. (Rapidolite London, 3453 
Gerrard 

Baxter & Impey, Electrical Engineers, 54, Dud- 
ley-st, Birmingham (644) 

BAXTER, В. & 5., Mica Merchants and Manu- 
facturers, 51, Murray-gate, Dundee (Farina 
Dundee, 83) See Advts., рр. 1066 and in 
CONTINENTAL DIVISION. 

Baylay, Major F., R.E., A. I. E. E., Electrical 
School, St. Mary's Barracke, Cbatham 

Baylay, W. L., Electrician, c/o Linotype 
Machinery, Ltd., Broadheatb, near Man. 
chester 

Bayles, E. А. Electrician, Frodsham, near 
Warrington 

Bayley (Е. S.), СІаоаћар & Co, Chemical Manu- 
facturers, 79, Mosley-st, 
(Chemicals Manchester, 1218) 

Bayley, J. C., Electrical Engineer, 45, Newhall- 
st, Birmingham Е 

Bayley & Sons, Electricians, 184, Higli-st, Poole 

Bayliss, Jones & Bayliss, Ltd., Telegraph Pole 
Manufacturers, Victoria Works, Wolver- 
hampton; and London (Bayliss Wolrer- 
hampton) 


Manchester . 
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Bayly, C. F. H., Electrical Engineer, Electricity 
Supply Station, S.E. and C. Railway, Slades 
Green, Erith, Kent 

Bayly, H. M., Electrical Engineer (J. E. Spagno- 
etti & Co, Goldhawk Works, Goldhawk- 

rd), Ivygate, Addison-rd, Bedford Park, 

London, W. 

Baynes, F. J., Electric Bell Fitter, 99, St. Paul's- 
rd, Canonbury, London, N. 

Baynes, H. K., Joint Gen. Mavager, Schmidt 
Stationary Engine Co, and Schmidt Super- 

. heater Co, Broad Sanctuary-chambers, 
London, S.W. 

Baynes, R. E., M.A., Lee's Reader in Physics, 
Christchurch College, Oxford 

*Baynes, Sydney W., Chief Electrical Engineer to 
the St. Pancras Borough Council, 57, Pratt- 
st, Camden Town, and 69, Haverstock-hill, 
London, N.W. 

Baynton, T. S., Shift Engineer, Corporation Elec- 
tricity Works, Dickinson-st, Manchester 

Bayntun, В. Somerville, Shift Engineer, Cor- 
poration Electricity Works, Manchester 

Bazley & Co, Electric Bell Fitters, 78, High-st, 
Lewisham, London, S.E. 

Beach, A. Е., Electrician, 965, W. Norwood- 

di mans, W. Мст коса, London, S.W. 

Bench (Geo.) & Co, Dealers in Electric Light 
Fittings, High-st, Camden Town, London, 
N.W. (1956 King's Cross) 

Beach (James) & Co, Dynamo Makers St. 
James-st, Taunton 

Beach, L., Electrical Engineer, British Westing- 
house Co, Trafford Park, Manchester 

Beacon Engineering Co, Ltd, Steam Packing 
Manufacturers, 17, St. Annie sc, Man- 
chester (Constancy Manchester, 1837) 

Beadle, Alec. A., A.LE.E, F. C. S., Electro- 

Chemist and Engineer, Greenheys, Gran- 

ville-rd, High Barnet 

Beal, Arthur G., Electrician, Longford House, 
Holyhead, N. Wales 

Beal, E., Electrical Contractors, 71, Regent-st, 
Ecc 


e 


les 
Beal, Н. A., Electric Launch & Lighting Engineer, 
Eel Pie Island, Twickenham, Middlesex 
Beale, B. R., M.A., M. I. E. E., A. M. I. C. E., Forge 
Master, 82, Victoria - st, London, S. W. 
Beale (F.) & Sons, Electric Bell Fitters, Adelaide - 
rd, Andover 
Beales, Morton, Electrical Engineer, British 
Westinghouse Electric and Mfg. Co, West- 
 inghouse-bldg, Norfolk-st, London, W.C. 
Beaman & Deas, Refuse Destructor Plant (Sole 
Makers, Meldrum Broe., Ltd), Temperley, 
EE and 66, Victoria-st, London, 
S 7 


| Beames, T. W., Chief Clerk, Corporation Tram- 


ways, Roath, Cardiff 

Beanland, Fred, Electrician, Bega, Harrogate 
(Beanland Harroyate, 15) 

Beanland, Perkin & Co, Agents for Soldering 
Paste, &c, School Close Works, Neville-st, 
Leeds (Beanland Leeds, 1383) х 

` Bearcroft, Charles, Electrical Еоріпеег, 15, New 
Broad-st, London, E.C. | 

Beard, B., Electrical Engineer, Parkfield Works, 
Stockton-on-Tees 

Beard, George, Electric Bell Manufacturer, 22, 
Green-ter, Clerkenwell; London, Е.С. 


i 


Beard (H.) & Co, Electrical Engineers, 20, Hill- 
rise, Richmond, Surrey (729 Richmond) 

Beardmore (William) & Co, Ltd, Manufacturers 
of Railway and Tramway Axles and Tyres, 
Parkhead and Govan, Glasgow; and 96, 
Victoria-st, London, 'S.W. (Beardmore 
Glasgow, 1856 Royal; Beardmore London, 
$75 Westminster) 

Beardshaw (J.) & Son, Limited, Steel Makers, 
Baltic Steel Works, Sheffield ; and 118, Сап- 
non-st, London, Е.С. *(Beardshaw Sheffield 

Beare, T. Hudson, F. R. S. E., M. I. C. E., Regius 
Professor of Engineering, Fulton Engineer- 
ing Laboratory, The University, Edinburgh ` 

Beaton, Uriah, Electrician, 99, Prince of Wales- 
rd, and 56, Queen’s-cres, London, N.W. 

Beaton, W. S., Electric Light Contractor, 18 
and 19, Hindon.st, Pimlico, London, S.W. 
(243 Victoria) | 

Beatson (John) & Son, Trainway Rail Manu- 
facturers, 6, The Strand, Derby El 

Beattie, Robt., D.Sc., Demonstrator and Aseis*and, 
Lecturer in Physics and Electro-technics, 
Owens College, Manchester | 

Beaty, R. J. H., A. M. I. E. E., Electrical Engineer, 
John Fowler & Co, Steam Plough Works, 
end 121, Brudenell-rd, Leeds | 

Beauchainp, J. W., Chief Asst. Engineer and 
Deputy Manager Corporation Electric 
Light Department, Sheffield : 

Beaufort Motor Co, Motor Car Buildera, 14 
Baker-st, London, W. (Benufrais London) 

Beaumont (А. J.) & Co, Electrical Engineers, 16 

Stonegate, York | 
Beaumont, F. J., АТ.Е.Е., Electrical Engineer, 
21, Albany-rd, Stroud Green, London, N e 
Beaumont, George, Electrician and Electrical 
Agent, 5, Falcon-st, Aldersgate, Londen, E. C. 
Beaumont, J., Electrical Engineer, 'Thirstm ` 
Ironworks, Honley, Yorks. (7780) | 
Beaumont, William, Electrical Engineer, Mid- 
land Railway Electrical Dept., Sandon 
Dock, Liverpool 

Beaumont, W. Worby, NM. I. C. E., M. I. M. E., 

M. I. E. E., Consulting Engineer, Outer Tem- 
ple, 222, Strand, London, W. C. (Vibromotor 
London, 4160 Gerrard) | 

Beaven & Sons, Electricians, Westgate-st, GIou- 
cester (Bearen Gloucester) ; and 27, vie- 
toria-st, London, S. W.  (Sanador London,. 
2011 Westmiuster) | 

Beaver, А. G., Manager, Sun Electrical Co, Ltd, 
118-120, Charing Сговв-га, London, W.C. 
(Secabilis London, 2792 Gerrard) 

Beaver, C. J., Electrical Engineer, Stanmore, 
Cecil-rd, Hale, Cheshire 

Beck, Alec. E., A. M. I. M. E., Mechanical Engineer, 
27, Arngask-rd, Catford, London, S. E. 

Beck & Co, Ltd, Mechanical Engineers, 130, 
Great Suffolk-st, London, S.E. (Hydront 
London, 860 Hop) 

Beck, W. H., Engineer and Patent Agent, 115 and 
117, Cannon-street, London, Е.С. (7519 
Central) 

Beckenham District Council Electricity Works, 
Arthur-rd, Beckenham, Kent (A. J. Hedg- 
cock, Resident Engineer) (166 Bromley) 

Becker (R.) & Co, Makers of Dynamos and 
Motors, 53, City-rd, London, E.C. (Cleavage 

Ф London, 6050 Central) > 
E-D 57 
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Becket, Frank, А.ГЕ.Е., Electrical Engineer, 
South View, Reddish-lane, Gorton 

Beckett, G. E., Electrician, 79, Oxford.at, 
Chorlton-on-Medlock, Manchester (608756) 

Beckett (С. E.) & Co, Telephone Engineers, АП 
Sainte, Manchester 

Beckett, J. W., Telegraph Engineer, Postal 
Telegraphs, Lancaster 

, BECKETT & PARKER, Manufacturing Elec- 

trical Engineers, Tenby-st, Birmingham 

Beckett. Wm., А.МА.С.Е., Consulting Engineer, 
55, Brazeunose-st, Manchester 

Beckmann & Co, Manufacturers’ Agente, 21, Fins- 
bury-st, Londen, E. C. (Manbeck London, 

3% Central 

Becke, G. A., Engineer, 2 and 3, Broadway, 
Westminster, London, S.W. 

-Bedbrook, J. А., Cousulting Engineer, 11, Queen 
Victoria-st, London, Е.С. (Drossicas London, 
6720 Central) 

Bedell, B. H., Electrical Engineer, G. B.“ Sur- 

^ face Contact Co, Hamilton House, Bishops- 
gate-st Without, London, Е.С. 

Bedford Corporation Electricity Supply Works, 
Bedford (R. W. L. Phillipe, Chief Engineer) 

Bedford Engineering Co, Electric Crane Builders, 
Ampthill- rd. Bedford (Cranes Bedford, 38) 

. Bedford, J., jun, Electrical Engineer, 21, 
Potternewton-lane, Chapel Allerton, Leeds 

Bedford, J. R., A. M. I. E. E., Rashleigh Phipps & Co, 
302, Oxford-st and 40. Christchurch-ave, 
Brondesbury, London, W. (3973 Gerrard) 

Beebee (G.) & Co, Electrical Engineers, 119, 
Broad.st. Birmingham 

Beech, Gea., Telegraph Instrument Case Maker, 
69, Dalston-In, London, N.E. 

Beech, W. D., Electric Light Contractor, 8, 
Chatham-bldgs, Manchester 

Beecbey & Keizer, Consulting -Engineers, 30, 
South Castle-st, Liverpool (6727 Central) 

Beecroft (T.) & Co, Electrical Engineers, York- 
dhire Foundry. Black Bull-st, Leeds 

‘Beecroft & Wightiian Ltd, Wood Casing Makers 
and Manufacturers of Tarred Troughing. 
Harrie-&, Bradford; and Burleigh-st, Hull 
(К Bescroft Wightman Brad ford, $12; Casings 
ut, 874) 

Beeley (Thomas) & Son, Engineers and Boiler 
Makera, Hyde Junction Ironworks, Hyde, 
near Manchester (Beeley Hyde, 61) 

Beer, Walter, 47, Victoria-st, London, S.W. (Ar- 
дато London, 5058 Westminster) 

Beesley (W. T.) & Co, Limited, Wire Manu- 
facturera, Universal Steel Works, Rolling 
And Wire Mills, Sheffield (Beesley Sheffield, 
7339) 

Beeton, H. G., Electrician, 31, West - hill, 
5 удецћага, London, S.E. 

Becton, Н. В., Chairman Brompton and Kensing- 
to» Electricity Supply Company, Limited, 
Richmond-rd, Earl’s Court, Loudon, S.W. 

Beeten, Stanley, Electrical Engineer, Green 
Bank, Bowdon, Cheshire 

Beevor, &. F., A. I. E. E., 95, Westbourne. terrace, 
London. W. (197 Paddington); and Thames 
Valley Launch Co, Ltd, Riverside Works, 
Weybridge (7 Weybridge) 

В gbie Hauufacturing Co, Ltd, Electric Light 
Contractora, Cumberland Park, Willes¢en 
Juuction, London, N.W. 


| 
| 


| 
| 
| 
| 


Behr, F. B., Consulting Engineer to Manches- 
ter and Liverpool Electric Express Railway 
Co, 5, Queen Anne's Gate, London, S.W. 
(982 Victoria) | 

Beilby (W. Н.) & Co, Electrical Engineers, West 
Hartlepool 

Beith, A., Electrical Engineer, Electrical Depart- 
ment, Buckingham Palace, London, S.W. 

Belcher, J. H., Principal aud Head of Electrical 
Dept.. Municipal Tech. Ivatitute, Coventry 

Beldam Packing & Rubber Со. 93 and 94, Grace- 
church.st, London, Е.С. (Corrugated London, 
192 Central) | 

Belfast Corporation Electricity Supply Works, 
East Bridge-et. Belfast (Victor А. H. 
McCowen, M.LE.E., City Electrical Engi- 
neer) (83.3) ' 

Belfast Eogineering Employers’ Association. 
Secretary, J. Hind, Jun., 8, Uleter-chmbra, 
Belfast 

Belfast Mechanical and Engineering Association. 
Secretary, А. F. Crawford, 16, Sandy- 
mount-at, Belfast 

Belfast Municipal Technical Institute, Belfast 
For Teachers, sec page 716 

Beltield, Reginald, A. M. I. C. E., M. I. E. E., Westing- 
house-bldg, Norfolk-st, Strand, London, W. С, 

Bell, A., Electrician and Model Maker, Benson- 
at, Linthcrpe, Middlesbrough 

Bell, A. Randall, Chief Engineer. Uxbridge and 
District Electric Supply Co, Ltd, Electricity 
Works, Waterloo-rd, Uxbridge, Middlesex 

Bell Broe., Engineers and Makers of Water 
Softening Plant, Calder Iron Worke, Ravena- 
thorpe, Yorke. (Smokeless Dewsbury, 47) 2 
and 41, Corporation st, Manchester 

Bell Bros. & Co, Dealers in Electrical Supplies, 
5, Billiter-st, London, E. C. 

Bell, Charles, Electrical Engineer, Bath-at, 
Leeds-rd, Bradford (244) 

Bell, F. G., Electriciav, 5, Stopford-rd, Upton 
Manor, Essex 

Bell (George) & Sons, Technical Publishers, 
Portugal-st, London, W.C. (Bohn London) 

Bell, G. Gilbert, Chief Engineer, Hammersmith 
Borough Electricity Supply Works, 57, 
Fulhain Palace-rd, Hammersmith, London, 
W. (107 Hammersmith) 

Bell, Herbert. City Electrical Engineer, Elec- 
tricity Works, Sculcoates-lane, Hull 

Bell, Horatio, Manager Contract Dept, National 
Telephone Co, London Wall, London, E. C. 

Bell, J. Alex., A. M. I. E. E., A. M. I. M. E., City 
Electrical Engineer, Corporation Electricity 
Dept, Dee Village Works, Millburn.st, 
Aberdeen (Bell Corporation Aberdeen, 
works 1194, residence 1578) 

Bell, James, A. I. E. E., Telegraph Superintendent, 
Postal Telegraphs, aud Glenthorne, Howard 
rd, Southampton 

Bell, John, Supt., Post Office Telegraphs, Dundee 

Bell & Neumann, Consulting Chemi:ts, 3, 
Mincing-lane, London, Е.С. (6301 Avenue) 

Bell, R. G., Electrical Engineer, 27, Mosiey-st, 
Newcastle-on-Tyne (Selby Bigge Newcastle- 
on- Tyne, Nat. 1797, Р.О. 171) 

Bell, Stuart, Electrical Engineer, Paterson, 
Bell & Co, Limited. 65, Bath-st, Glasgow 
Bell's Asbestos Co, Ltd, 593, Southwark-st, 

London, S.E. (Belfry London, 207 Нор) 
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Bellamy, A. R., Electrical Engineer, Stockport 
Gas Engine Works, Reddish ; and Fordsbury, 
Edgeley, Stockport 

Bellamy, C. R., A.M.Inst.C.E., General Manager, 
Corporation Tramways, 6, Sir Thotnas-st. 
Liverpool (Term pu ps Liverpool, 7701, 7702 
and 7706) 

Bellamy, G. D., M. I. C. E., Electrical Engineer, 
ба, Courtenay-st, Plymouth 

Bellamy, John, Ltd, Iron and Steel Telegraph 
Buoy Makers, Deng et, Millwall, London, E. 
(Bellamy London, 157 Eastern) 

BELLISS & MORCOM, Limited (successors to 
G. E. Belliss & Co, Ltd), Engineers, Manu- 
facturers of Quick Revolution Engines for 
Electric Lighting, Power and Traction, 
Ledsam-st Works, Birmingham (Belliss Bir- 
mingham, 4480 and 4481) ; and 9, Victoria- 
st, London, S.W. (704 Westminster) See 
insert Advt. facing p. 1192, and also р. 535 

Bellow, H. J., A. M. I E. E., Electrician, 3, Torridge- 
terrace, Bensham-lane, Thornton Heath, 
Croydon 

Bellow & Son, Electric Light, Telephone and 
Bell Fitters, Leominster 

Belsey, W. J., Eugine-r, c/o British Thomson- 
Houston Co, Ltd, 9, Попсра!-за West, 
Belfast 

Belsham, Maurice, Consulting Engineer (Price 
& Belsham), 52, Queen Victoria-st, London, 
Е.С. (Belshum London) 

Belshaw & Co, Electrical Engineers, 53, Victoria- 
st, S.W. (441 Westminster), and /stores) 
20, Horace-st, Edgware-rd, W., London 
(Enguion London) 

Belsize Motor Car and Engineering Co, Ltd, Elec- 
trical and Mechanical Eugineers, Belsize 
Works, Clayton, Manchester (Belsize Man- 
chester, 184) Nat) 

Bembaron, J. Е.. Electrical Engineer, Broad-st. 
House, New Broad-st, London, E.C. 

‘Bemroee, H. C., Electrical Engineer, Elmhurst, 
Derby 

Bemrose, W. S., Electric Light Engineer, 37, 
High-st, Rochester 

Bendall, R. L., A. L. E. E., Electrician, 43a, Algiers- 
rd, Lady well, London, S.E. 

Benedict, W. C., Electrician, 59, Newington 
Butte, London, S.E. 

Benest. F. E., A. I. E. E., Indis Store Depot, 
Belvedere-rd, Lambeth, London, S.E. 
Benest, Henry, A.M.I.C.E., India Rubber, Gutta 
Percha & Telegraph Works Co, Silvertown, 

London, E. 

Benest, P. Millais, Electric Light Engineer, c/o 
Chloride Electrical Storage Co, Ld, Ciifton 
Junction, near Manchester 

Benetfink & Co, Electric Light Contractors and 
Fittings Manufacturers, &c., 89, 90, 107 
and 108, Cheapside (4841 Central), and 
Tronmonger-lane, London, Е.С. (Benetfink 
Lond«m) 

Benfleet Electric Light Engineering Co, Ltd, 90, 
Leadenhall-st, London, Е.С. See also page 38 

Benham, E. E., Electrical Engineer, сјо С. N. 
Merz, Collingwcod-bldgs, Neweastle- on- Tyne 

BENHAM & FRO UD, Ltd, Art Metal Workers, 
and Makers of Electric Light Fittings, 
Chandos House, Store-st, London, W.C. 
(Benfro London, 1507 Gerrard) 


Benham & Sons, Ltd, Electric Light Engineers, 
50, 52, and (works) 66, Wigmore-st, London, 
W. (Benham London, 65 Paddington) 

Benkert, Geo., Electric Lighting Contractor, 48, 
Wileon-st, Finsbury, London, Е.С. (2037 
Central) 

Bennett (А. E.) & Co, Electrical Engineers, 79, 
High.st, Streatham (479 Streatham), and 
(works) West Norwood, London, S.E. 

*BENNETT, ALFRED ROSLING, Consulting 
Electrical and Telephone Engineer, 65, Ren- 
field-st,Glasgow (Phonos Glasgow, 22 Corp.) 

Bennett, B. W., Electric Bell Fitter, 165, Lower 
Kennington-lane, London, S.E. 

Bennett, C.G. M., Electrician, 2, Princeof Wales- 
ter, Kensington Palace-gdns, London, W. 

Bennett Г. F., M.I.E.E., Consulting Electrical 
Engineer, 223, Corn Exchsnge, Cathedral- 
st, Manchester (Dutiful Manchester) 

Beanett, F. L, Electrical Engineer, Foden Bank, 
Macclesfield 

Bennett, Geo., Electrican, Bridge Mills Co, Ltd, 
Long Eaton 

Bennett, Godfrey, Electric Lighting Contractor, 
231, Bury New-rd, Manchester (77 Higher 
Broughton) | 

Bennett, J. F, M., Electrical Engineer, Gains- 
borough-rd, Ipswich 

Bennett, M. H., A. M. IL E. E., A.M.LM.E, 71, 
Queen Victoria- ast, London, E. C.; and The 
Chestnuts, Horley, Sürrey 

Bennett, P. M., Electrical Engineer, c/o Callen- 
der’s Cable and Construction Co., Hamiiton 
House, Victoria Embankment, London, E.C. 

Bennett, R. С. District Manager National 
Telephone Company, Commercial-st, Shef- 
field (National Telephone Sheffield) 

Bennett, T., Shift Engineer, Borough Electricity 
Works, Battersea, London, S.W. 

Bennett, Walter, Spelter Manufacturer and 
General Metal Merchant, 60, Gracechurch-st, 
London, E.C. (Benefit London, 770 Central) 

Bennett (Wm.), Sons & Co, Manufacturers of 
Electric Blasting Apparatus, Camborne 

Bennie, J. R., Mechanical Engineer, 35, Queen 
Victorja-street, London, E. C. (Industria 
London, 5445 Bank) 

Bennie, A. W., Electrical Engineer, Newholme, 
Sharples Park, Bolton (Sennis Bolton, 20 
Eegley) 

BENNIS (ED.) & CO, Limited, Contractors for 
Mechanical Draught, Mechanical Stokers, 
Elevating, Conveying and Coal Storage 
Plant, Little Holton, Bolton (Bennis 
Little Holton, 13 Farnworth); and at 28, 
Victoria-st, London, S. W. (Bennis Lon- 
don, 627 Victoria) See Advt. inside back 
eover 

Benrather Maschinenfabrik, A.-G., Electric Crane 
and Hoist Makers, 30-32, Farringdon-rd, 
London, Е.С. (Ludwig Loewe & Co, Ltd, 


Agents) 
BENSON (W. A. S.) & CO, Ltd., Metal Workers, 
Electrical Engineers, Electric Fittings 


Makera, Electro-Platers, &с., 82 and 85, 
New Bond-st, London, W. (Dynamical 
London, 3701 Gerrard) 
Bentham, Harold, A. M. I. E. E., Mansging Engi- 
пон, Electricity Supply Works, Birkdale, 
aucs. 


Please forward at once to Mr. d. TUCKER, 1 2 and 3, Salisbury - court, Pleet-street, 
London, any Alterations or Corrections necessary in the above particulars. 


ED 57° 
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Bentley, Cuthbert W., Resident Engineer and 
Secretary, Alderley & Wiluislow Electric 
Supply, Ltd, Alderley Edge, Cheshire ; and 
Consulting Engineer, Market Drayton Elec- 
tric Light & Power Co, Market Drayton 

Bentley (H.) & Co, Electricians, 17, Newton-st, 
Piccadilly, Manchester (07277 Central) 

Bentley, Н. H, Electrician, 27, Rutland-rd, 
Bedford 

Bentley (Isaac) & Co, Oil Manufacturers and 
Refiners, Adelphi Works, Salford ( Topmast 
Manchester, 6.22 Central) 

Bentley, J., Electrician, 1, James-st, Failsworth, 
Manchester 

Bentley Publishing Co, Publishers of Engineer- 
ing Works, Crossley-st, Halifax 

Bentley, Wallace, M.I.M.E., Consulting Me- 
chanical Engineer, Crossley-st, Halifax 

Benton, Arthur, Electrical Engineer, Shaftes- 
bury-rd, Romford 

Benton, L. C., Electrical Engineer, 36, Seymour- 
grove, Old Trafford, Manchester. 

Benton & Stone, Brass Mandril-Drawn Tube 
Manufacturers, Aston Brook Tube Mills 
Birmingham ‘(Enots Birmingham, 25.44) 

Benton, W. J., Consulting and Inspecting 
Electrical Engineer, 53, Aeh-grove, Hyde 
Park, Leeds 

Benwell Н. E., Electrica] Enyineer, 29, St. 
Stephen’s-ave, Shepherd’s Bush. London, W. 

Вепуор, G. A., Shift Engineer, Corporation 

| Electricity Works, Halifax 

BEREND, O, Electrical Engineer, 132, Wool 
Exchange, London, Е.С. (Гоха London, 
491 London Wall) 

Berend (O.) & Co, Limited (Successors Moul & 
Co), 76-78, York-st, Westmiuster, London, 
S.W. | 

Beresford, Col. Charles F. C.. В.Е, M. I. E. E.. 
18, Lansdowne-rd, Holland Park-ave, Lon. 
don, W. 

Beresford (E.) & Co, Electrical Engineers, 21, New 
Bridge-street, London, E.C.  (S4fully 
London) 

Beresford, James, Electrician, Messrs. Richard 
Johnson & Nephew, Manchester ; and 27, 
Nicolas-rd, Chorlton-cum- Hardy 

Berg, Н. Electrical Engineer, India Rubber, 

| Gutta Percha and Telegraph Works Co, 
Silvertown 

Bergh, F. C. N., Electrician, Corporation Elec- 
tricity Works, North-rd, Brighton 

Bergin, W., M.A., Professor of Natural Philosopby, 
Queen's College, Cork 

BERGISH STEFL POUNDRY, Makers of Gear 

: Casings ата Wheele, Castings, Motor Car 
Springe, ke, 39, Victoria at, Westminster, 
London, S.W. (Alacrious London, 5075 
Westminster) 

Bergmann Electrical Works, Dynamo, Motor and 
Conduit Manufacturers, 6, Victoria-ave, 
Bishopsgate-st Without, London, Е.С. 
( Techily London, 796 London Wall) 

Bergtheil, Arthur, M. I. E. E. ( Bergtheil & Young), 
Electrical Engineer, 12, Camomile-st, E.C., 
and Townley House, West Hampstead. 
N.W., London (Drivingrheed London, 58520 
Avenue) | 

Bergtheil, Edward, Electrical Engineer ( Вет Фей 
& Young), 12, Camomile.st, London, E.C. 
(Driving whecl London, 5850 Avenue) 


| Bergtheil & Young, Electrical Engineers, 12, 


Camomile-st, London, Е.С. (Driringwhect 
London, 5850 Avenue); and Cleveland-bldge, 
Market-st, Manchester 

BERK (F. w.) & CO, Limited, Acid Manufacturers, 
1, Fenchurch-av, E.C. (4013 Avenue), and 
Abbey Mills Chemical Works, Stratford, E. 
(28 Stratford, London (Berk London) See 
Advt, p. 1018 

Acids for Electrical Purposes a speciality. 


Berlin Mfg. Co, Electrical Instrument Makers, 
50, Museum-at, London, W.C. 

Berliner Telephone Manufacturing Co., 200, 
Upper Thames-st, London, Е.С. (Cucumis 
London, 6089 Bank) 

Berlyn, А. L. E., Chief Clerk, P.O. London 
Telephone Service, General Post Office 
(South), Carter-In, London, Е.С. 

Berlyn, Fred. Н. P., Electrical Engineer, Lamson: 
Pneumatic Tube Co, Ltd, 20, Cheapside, . 
London, E.C. (Kelymel London, 44 Bank) 

Bermondsey Borough Council Electricity Works, 
Bermondsey, London, S.E. (W. H. Vincent, 
M.I.E.E., Chief Engineer) 

Bernays, Joseph, M.I.C.E., Consulting Engineer, 
96, Newgate-st, London, Е.С. (Anybers 
London, 5021 Holborn) 

Bernhardt, Gercke & Co, Electric Lamp Makers, 
66, Finsbury Pavement, London, Е.С. 
(ОГутрљотис London) 

Bernstein, Abraham, Electrical Engineer, 2, 
Carltor-place, Horton-rd, Bradford (0242.7). 

Berrett, C. H., Electrical Engineer, 22, Chapel- 
rd, Stamford Hill, London, N. 

Berrett, F., Electrician and Manager Electrical 
Department, Dollond & Co, 35, Ludgate- 
hill, and 62, Old Broad street, London, Е.С. 

Berry A. F., Director and Technical Adviser, 
British Electric Transformer Co, Ltd, Hayes, 
Middlesex (Transfundo Hayes Middlescæ, 
1? Hayes) 

Berry Bros., Electrica] Engineers, 37, Pritchard st, 
Charles st, Chorlton-on- Medlock, Manchester 

Berry (E. L.), Harrison & Co, Electrical En- 
gineers and Contractors, Lyric-chmbrs, 
Whitcomb-st, London, W.C. (Kathode 
London, 2955 Gerrard) 

Berry, G. C., Electrician, 28, Miltun-rd, Acton, 
London, W. 

Berry (Henry) & Co, Hydraulic Engineers. Стоу - 
don Works, Leeda (557 Central) 

Berry, James, Electrical Engineer, Woodcocka- 
court, Fishergate, Preston (5х) 

Derry, J. R., Electrical Engineer, 14, Wood. 
field-rd, Crumpeall, Manchester 

Berry, Skinner & Co, Electrical Supply Dealers. 
78, Upper Thames-st, London, Е.С. (542 
Bank); and at Manchester and Birminy:- 
ham (Ptolemaist London, Manchester or 
Birmingham) 

Berry (W. D.) & Sons, Lightning Rod Manufac- 
turera, Spring-place Works, Springwood-st, 
Huddersfiell (Light Muddcrafield, 375) 

Berry (2. D.) & Sons, Electrical and Mechanical 
Engineers, 16, Regency-st, and 10, Buck 
ingham Palace-rd, London, S.W. 

Вегзеу, W. C., Electrical Engineer, 48 and 49, 
Long Acre, London, W.C. 

Bertgues, L., Electrical Engineer, 23, Britannia- 
rd, Fulham, S.W., and (works) 55, Wells-st , 
Oxford-st, W., London 
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Berthon, C. T., A. M. I. C. E., Consulting Еор!- 
neer, 49 aud 51, Eastcheap, London, E. C. 

Bertram, Chas., Electrie Power Engineer, Lower 
Commercial - st, Middlesbrough 

Bertram & Son, Electrical Engineers, 100 and 


| 
| 


101, Dean et, Soho, 3 and 4, Great Chapel- | 
st, and 10, Newinan-st, London, W. (/ 


Gerrard) 

Bertram, Thomas, Mechanical and Electrical 
Engineer, 2, Seaview-cres, Colwyn Вау 
BERTRAMS, Ltd, Engineers and Condensing 
Plant Makers, St. Katherine’s Works, 
Sciennea, Edinburgh (Bertram Edinburgh, 

645 Nat.) 

Berwick Electricity Works (Urban Electric 
Supply Со. Proprietors) (J. Н. Home, 
Resident Engineer) 

Bescoby Bros, Cable Drum Trolley Makers, 
Cranwell-st, Lincoln 

Bessant, А. J., Electric Lighting Contractor, 
52, Grove-road, Eastbourne 

Bessbrook and Newry Electric Tramway Со, 
Bessbrook, co. Armagh (J. L. D. Meares, 
Consulting Engineer ; Robert Caven, Man- 
ager) (Tramway Bessbrook) Sec also p. 538 

Bessus & Co, Scientific Instrument Makers, 85 
and 84, Hatton-garden, London, Е.С. 
(Lanterning London, 1682 Central) 

Best, Н. A. Electrical Engineer, District Council's 
Electricity Works, Worksop 

Best, Hutton & Co, Electricians, 235, Lewisham 
High-rd, Lewisham, London, S.E. (214 
Deptford) 

Best & Lloyd, Ltd, Electrolier Manufacturers, 
Cambray Works, Handsworth, Birmingham 
(Best Birmingham, 35) ; and 11, Bartlett's- 
bldgs, London, Е.С. (1058 Holborn) See 
also page 539 

Best & Sona, Consulting Engineers, 47, Victoria- 
st, London, S.W. (Nomizo London) 

Best, W., Electrical Engineer, India Rubber, 
Gutta Percha and Telegraph Works Co, 
Ltd, Silvertown, London, E. 

Beswick, Chas. W., Electrician, Arley, North- 
wich, Cheshire 

Beswick, J. H., Superintendent Direct United 
States Cable Co, Ltd, D6, Exchange-bldgs, 
Liverpool (975 and 7:74) s 

Bettison, W. H., General Manager, Hastlecool 
Electric Tramway Co., Cleveland.rd, West 

. Hartlepool 

Bettws-y-Coed Slate Quarry Co, Ltd, Slate Slab 
Makers, Bettwa-y-Coed, №. Wales 

Beuttell, A. W., Electrical Engineer, 47, Vic- 
toria-st, Westminster, London, S.W. (244 
Victoria) 

Bevan, E. J., Analyst and Consulting Chemist, 
4, New-ct, Lincoln's Inn, London, W.C. 
‘Bevan, Е. A., Chairman Anglo-American Теје- 
graph Co, Ltd, and Director of the Eastern 
Extension, Australasia and China Telegraph 

Co, Ltd, 54, Lombard.st. London, Е.С. 

Bevan, H., Electric Bell Fitter, 99, Frederick.st, 
Cardiff 

Berer, Dorling & Co, Ltd, Steam Engine and 
Boiler Makers, Central Ironworks, Dewsbury 
(155) ; aud Bowling Ironworks, Bradford 

Beveridge, Ltd, Electrical Engineers, 11, 
Jamaica-st, and 195}, Argyle-st, Glasgow 
(Lamps Glasgow, 8652 Nat., 145 Corp.) 


Beveridge, Robert, Electrical Engineer, 11, 
King Henry's-rd, London, N.W. 

Bevington & Sons, Electric Organ Builders, 11, 
Manette-st, Soho, London, W. | 

Bevis, Henry, M. I. E. E., Electrical Engineer, 
Pembroke Lodge, Hampton Hill, Surrey 
(179 Kingston) 

Bexhill Borough Council Electricity Works, 
Bexhill (W. T. Le Feuvre, Borough Ејес- 
trical Engineer) 

Bexley District Council Electricity Works, 
Bexley, Kent | 

Beyer, Peacock & Со (1902), Ltd, Engineers’ Tool 
Makers, Gorton, Manchester (Loco Gorton, 
255) ; and 34, Victoria-st, London, S.W. 

Beynon & Son, Electrical Contractors, Ma, 
Fleet-st, Torquay 

Bezant, W. A., Electrical Engineer, 12, Bath-st, 
Leamington (Bezant Leamington, 932) 


Bhone, G. W., Electrician, 10, Temple-st, 
Brighton 

Bibby, Harry, Electrician, 2, Thy me-st, Warring- 
ton 


Bicker-Caarten, H. H, Electrical Engineer, 
Dick Kerr & Co., Dickersville, Сагс'в-стев, 
Formby, Lancs. 

Bickerstaffe, Ltd, Dealers in Electric Supplies, 
Foxhall-rd. Blackpool (777) 

Bickerton, J., Electrical Engineer, 21, Bridge- 
st, Deansgate, Manchester (23,27) 

Bickford, Smith & Co, Ltd, Makers of Safety 
Еџееа, ete, Tuckingmil!, Cornwall 

Bickle Engive2ring Co, Mechanical and Electrical 
Engineers, Great Western Docks, Plymouth 
(Engineers Plymouth, 176) 

Bidder, S. P. & С. Lightning Conductor 
Manufacturers, 45, Blackfriars-st, Manches- 
ter (09275) 

Bidwell, Shelford, Sc.D., M.A., LL.B., F.R.S., 
Consulting Electrician, Riverstone Lodge, 
Wimbledon Park-rd, Wandsworth, London, 
S.W. 

Bigge (D. Selby) & Co, Electric Power Engineers, 
27, Mosley-st, Newcastle-on-Tyne (Selby 
Bigge Newcastle-on-Tyne, 1797 Nat, 171 
P. O.); 53, Bothwell-st, Glasgow (Economical 
Glasgow, 835 Argyle, 228 Corp.): and 27, 
Wind.st, Swansea (Elderitz Swansea, 36 Nat.) 

Biggin, С. Е. R., Assistant Superintendent, 
Corporation Electric Wiring and Fittings 
Department, Town Hall, Sheffield 

Biggs, John, Electric Light Engineer, 33, 34, 
101 and 102, Borough-rd, and 1, Coln- 
brook-st, London, S.E. (1750 Hop) 

Bigland, Н H., A. M. I. E. E., Electrician, The 
Stones, Whitley Bay R. S. O., Northumber- 
land 

Bigley, T. M., A. M. I. C. E., Consulting Engineer, 
19, Castle-st, Liver pool (Biyley Liverpool, 
6472) 

Bilbie, Hobson & Co, Gas Engine Makers, 80, 
Queen Victoria-st, London, Е.С. (Andrew 
London, 2927 Bank) 

Biliotti, Frank, Electrical Engineer, 155, Church- 
lane, Charlton, Kent 

Bil, C. E. S, Klectrician, 16, College-ave, 
Leicester 

Billings & Spencer Co, Manufacturers of Tram- 
way Material, 8. Long-lane, London, E.C. 
See also UNITED STATES Division 
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Birmingham Battery and Metal Company, Ltd, 
wall, London, 


Tube Manufacturers, Selly 5 : 
and London, Е.С. (Battery Selly Oak, 51) 


anufacturera, BIRMINGHAM CARBON WORKS, Witton, 
vort); and 30, Birmingham (Carhonized Witton Birming- 
1434 Avenue) ham, 2001 and 2002) 
ndo- European Only English Makers of Flcctrie Light Car- 
Manufacturer, Birmingham Corporation Electricity Works, 14, 


Dale End, Birmingham (R. А. Chattock,Chief 
Engineer) (Dynamo, Birmingham, 700) 
Birmingham Corporation Tramways, 2544, 

Corporation st. Birmingham (Alfred Baker, 


trical Engineer, 
Ке, Kirkcaldy 


| 
| 
| 
| 
[ 
| 
„London, E.C. | bons, de, 
| 
| 
| 
"ngineers, , | 


‘dranometer Manager) (4609 Central) 
S Birmingham and District Engineering Trades 
cturera, Employers' Association. Secretary, J. E. 
Binks Rubery, 17, Newha!l-st, Birmingham 


Birmingham Electrical Fittings Co, Coleshill-st 

: | Electrical Works, Birmingham (Electrical 
~ Birmingham, 1607) 

"^mingham Guild of Handicraft, Ltd, Electric 
ight Fittings Makers, 45, Gt.Charles-st, Bir- 

^ham (Handicraft Birmingham, 3720; 

"^ Installation Company, Electrical 
^hanical Engineers, Coleshill-st 

“orks, Birmingham (1607) 

and Gas Fittings Co, Ltd, 

Light Fittings, Summer- 

"vlley-rd, Birmingham 
Та, Electric Light 
135, Conybere.st,. 

!) 


ramways Ltd, 
-st, Strand 
retary) See 


hool, Bir- 
710 
lephone 
mes-at, 
Bank) 
High- 


ings 

ate, 
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BISHOP, У. J., A.LE.E, Electrical Engineer, 

Faraday Works, Gladstune-rd, Croydon 
(474 Croydon) | 

Bishop's Cluster Со, Ltd, Dealers in Porcelain 
and China, 14, Golden-lane, London, E.C. 
(Cluster London, 1462 London Wall) 

Bisseker, H., Electric Light Fittings Maker, 
11-15. New Bartholumew-st, Birmingham 

Black, А. 5., Chief Asst. Engineer, Electricity 
Dept., Town Н.П. Southport, Lancs. 

Black, F., A. M. I. E. E., Electrical Engineer, British 
Electric Traction Co, Worce-ter 

Black, Е. D., Manager Elec. Department Wm. 
Bryden & Son, 500, St. Vincent-st, Glasgow 

Black, G. L., Mains Dept, Corporation Electricity 
Dept, Glasgow 

Black, John W., A. M. I. E. E., Electrical Engineer, 
Osborne & Hunter, 1084, W. Regent-st, 
Glasgow 

. Blackadder Bros, Electrical and General Engi- 
neers, Garrison Foundry and Engine Works, 
Falkirk (5,2) 

Blackburn, А. A., Electrical Engineer and Car 
Shed Superintendent, Corporation Tram: 
ways, Manchester (5014) . 

Blackburn, A. B., M. Inst. C. E, Works Director, 
Brush Electrical Engineering Co, Falcon 
Works, Loughborough 

Blackburn Corporation Electricity Supply 
Works, Jubilee-at, Blackburn (A. S. Giles, 
Engineer) (Giles Blackburn, 500) 

Blackburn Corporation Electric Tramways, 9, 
Railway-rd, Blackburn (A. S. Giles, En- 
gineer and Gen. Man.) (Giles Blackburn,200) 

Blackburn (C.) & Bonn, Electric Light Con- 
tractors, 67, Redcliff Hill, Bristol 

Blackburn & Crowshaw, Engineera and Machin- 
ists, Paragon Works, Wakefield (Paragon 
Wakefield) 

Blackburn, G. R., A. M. I. C. E., A. M. I. E. E., Asst. 
Electrical Engineer, City Electrice Tram- 
ways, 15, Bridge-st, Bradford (Hon Sec. for 
Leeds of the Institution of Elec. Engineers 

Blackburn, R. S.. Electrical! Engineer, Ribstone 
Works, off Commercial-st, Hebden Bridge 
(Blackburn Electrician Hebden Bridyc, 0191) 

Blackburn, Starling & Co, Ltd, Electrical En- 
gineers and Lightning Conductor Erectors, 
Gresham Works, Nottingham (Blackburn 
Nottingham, 238); and at Hanley and 
Dublin Sec also р. 539 

Blackett, Josepb, Consulting Eugineer, 134, Fen- 
church-st, London, Е.С. (Collisions, London) 

Blackbeath & Greenwich District Electric Light 

, Со, Ltd, 57, Tranquil-vale, Blackheath (347 
Lee); end (works) Blackwall Point, E. 
Greenwich (200 Deptford), London, S.E. 
(G. Frederio Fox, Sec.; J. A. Constable, 
Resident Engineer) Sce also раде 539 

Blackley, S., Electrical Engineer, March Hill, 
Dumfries, N.B. 

*Blackman, Alfred, City Electrical Engineer, 
Corporation Electricity Works, Bradford 

Blackman Export Co, Ltd, Ventilating En- 
gineere, 70, Finsbury-pavement, London, 
Е.С. (Actlla London, 156 London Wall) 

Blackman Ventilating Co, Ltd—Now James 
Keith and Blackman Co, Ltd (q.v.) 

Blackmore, A., Electrician, 6, Montpelier-st, 
Brompton, London, S.W. (257 Wes'ern) 


Blackmore, R, Asst. Electrical Engineer, Staly- 
bridge, Hyde, Mossley and Dukinfield Tram- 
way and Electricity Board, Stalybridge 

Black pool Corporation Electricity Supply Works, 
West Caroline-st, Blackpool (Charles Fur- 
vess, Chief Engineer) (Electricity Works 
Blackpool, 67) 

Blackpool Corporation Electric Tramways, Black- 
pool (Charles Furness, Electrical Engineer; 
J. Lancaster, Manager) (LO) 

Blackpool Electric Tramways (South), Ltd, 9, 
Central Beach, Blackpool Sceolso p. 539 

Blackpool Engineering Works, Ltd, Electrical 
and General Engineers, New-rd, Blackpool 
(Energy Blackpool, 109) 

Blackpool & Fleetwood Tramroad Co, Bispham, 
near Blackpool (John Cameron, Man. and 
Sec.) (Cameron Blackpool, 2217) See also 
page 739 2 

Blackpool & Garstang Electric Light Railway Co, 
Ltd, 5, Clifton-st, Blackpool ` Sce also p. 409 

Blackpool, St. Anne's & Lytham Tramway Со, 
Ltd, 50, Birley-st, Blackpool, Lancs. (C. E. 
Riding, Sec.) (. Sve also page 539 

Blackstone & Co, Ltd, Oil and Gas Engine 
Makers, Stamford 

Blackwell (Geo. G.), Sons & Co, Ltd, Manganese 
and Carbon Manufacturers, The Albany, Old 
Hall-st, and (works) Garston, Liverpool 
( Blackwell Liverpool, 959) ; and London 

Blackwell, James S., Electrical Engineer, 54, 
Clarendon-st, Leicester 

BLACKWELL (ROBERT W.) & CO, Ltd, Engi- 
neers, 59, City-rd. London, Е.С. (Kurkec 
London, 1479 and 1480 London Wall, and 
0525 and S026 Central); 27, Rue St. Georges 
and 40,Quai Michelet, Levallois-Perret, Paris; 
20, Avenue de Boulevard, Bruxelles-Nord, 
Belgium; aod 12, Via Dante, Milan fee 
Advts., pp. 1276 and 1060, and page 539 

Blackwell, Wm., Asbestos Manufacturer, Vic- 
toria-rd, Aston, Birmingham 

Blackwood, Joho A., A. I. E. E., Secretary Union 
Cable Co, Ltd, 23, College Hill, London, E. C. 

Black wood, W. E., Electrical Engineer, 1, Walton- 
st, Chelsea, London, S. W. (1576 Kensington) 

Bladon,W.F., Manager Barrow-in-Furness Tram- 
ways Co, Barrow-in-Furners 

Blaenau-Festiniog Electricity Works, Blaenau 
(Yale Electric Power Co,Proprietors; Robert. 
Crook, Engineer) 

Blaenavon Co, Ltd, Tramway Кай Manufac- 
turers, Blaenavon, Mon; and 86, Cannon-st, 
London, E.C. (285 Bank) 

Blagden, Waugh & Co, Electro-Chemists, 50 & 51, 
Lime st, London, Е.С. (PRHenolate London, 
921 Avenue) 

Blaikie (John) & Sons, Electric Light Con- 
tra^tore, 21. Littlejohn-st (%), and 218, 
Union-st (62), Aberdeen 

Blaikie, J. Rutherford, Electrical Engineer to 
Borough of Southwark, Electricity Works, 
Penrose-st, Walworth, London, S.E. 

Blain, H. E., Superintendent Municipal Electric 
Tramways, Town Hall, West Ham 

Blaine, R. G., M.E., A.M.LC.E, Consulting 

Engineer and Senior Demonstrator in 
Mechanical Engineering, City and Guilds 
Technical College, Leonard st, Finsbury, 
London, E.C. 
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Blair, Campbell & McLean, Steam Fittings Manu- 


facturers,Scotland-st Copper Works, Glasgow 
(Blazon Glasgow, 1532, x421 Corp.) 

Blair, G. C., Electrician, The Moorings, Thornly 
Park, Paisley, Х.В. 

Blair, J. Martin, Res. Engineer, Borough Council 
Electricity Works, Globe-lane, Woolwich 

Blake, A., Electrical Engineer to District Coun- 
cil, Electricity Station, Fareham, Hants. 

Blake, A. W., Borough Electrical Engineer, Elec- 
tricity Supply Works, Monmouth 

Blake, Barclay & Co, Elevator and Conveyor 
Makers, Greenock (Filter Greenock, 130) ; 
and 110, Cannon-st, London, Е.С. (877 
Bank) 

Blake (F. C.) & Co, Electrical Engineers, Motor 
Works, Station-ave, Kew Gardens, London, 
S.W. (1256 Richmond) 

Blake & Knowles’ Steam Pump Works,179,Queen 
Victoria-st, Е.С. (Steampump London, 5087 
and 2097 Bank), and 45, Church.st, Deptford, 
S.E., London 

Blake-Morscher Electrical Ore Separator Synd, 
Ltd, 20, Copthall-ave, London, Е.С. (9545 
London Wall) 

Blakeborough J.) & Sons, Valve Makers, Wood- 
house Iron and Brass Works, Brighouse, 
Yorks, (Blakeboroughs Brighouse, 24) 

Blakesley, J. H., M.A., Civil Engineer, 55, 
Victoria-st, London, S.W. 

Blakesley, T. H., M.A., Royal Naval College,Green- 
wich; & &, Elliot-hill, Lewisham, Lond, S. E. 

Blakey, A. B., Electrical Engineer, 54, Alten- 
burg-gdus, Clapham Common, London, S. W. 

Blakey Bros., Electric Sign Makers, 52, Bridle- 
smith Gate (127.7, and Lenton Boulevard, 
Nottingham 

Blakey, Edwin, M. I. E. E., Consulting Engineer 
and Electrician, Barmouth, North Wales 

Blakey, Н. H., Res. Electrical Engineer, East 
Sussex County Asylum, Hellingley, Sussex 

Blanchard (Сео. B.) & Co, Electric Light Con- 
tractors, 15, Whitefriargate, Hull (770) 

Bland, A. H., Electrical Engineer, 11, Joubert- 
mans, Jubilee-pl, Chelsea, London, S.W. 

Bland. Fred., Director Tramways Dept. Edgar 
Allen & Co, Ltd, Imperial Steel Worka, 
Tinsley, Sheffield 

Blandford, S., Electrical Eogineer, 38, Harmer- 
at, Gravesend 

Blascheck, C. A., City Electrical Engineer, Cor- 
poration Electricity Works, Canterbury (2) 

Blashill, Е. B., Electrical Engineer, 4, Elm Tree- 
ter, Anlaby-rd, Hull 

Blast Furnace Power Syndicate, Ltd, 29, Gt. 
George st, London, S.W. (Intensely London, 
708 Westminster) See also p. 539 

Blenheim (W.) & Co, Electrical Engineers, 
Egham, Surrey (Blenheim Egham) 

Blenheim, W. J., Electrician, c/o Messre. Muir- 
head & Co, Elmers End, Beckenham 

Blenkarn, Walter, Electrical Engineer and Agent, 
11, Queen Victoria-st, London, Е.С. (Blen- 
karns London, 206.2 Central) 

Blennerhaesett, В. F., Electrical Engineer, 52, 
Hane-pl, London, S.W. 

Blight, John, Jun., Electrical and Telephone 
Engineer, 1, Frobisher-ter. Falmouth 

Blissett, P. T., Electrical and Mechanical Engi- 
neer, Norfolk Lodge, Sandymount, Dublin 


| 
| 
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Blissett, Т, M.LE Е., Electrical Engineer, c/o 
Grindlay & Co, 55, Parliament-st, Lond.. S. W. 


Zloemendal, Arthur, A. M. I. E. E., Chief Eogioeer 


and Manager Alliance Electrical Co., 15, 
Regent; st, London, W. (Continuity London, 
1490 Gerrard) 

Blomfield & Co, Electriciaus, St. Botolph's 
Corner, Colchester 

Bloomfield, Francis J., Electrical Engineer, 714, 
King-st, Maidenhead, Berks. 

Blount, Bertram, F. I. C., Consulting Chemist, 76 
& 78. York.st, Westminster, London, S. W. 
(6870 Gerrard) 

Blower, A. E., Electrical Engineer, A. Emanuel & 
Sone, Ltd. George-st, Manchester-eq, Lond, W. 

Bloxam, T. W., Caief Asst. Corporation Elec- 
tricity Works, East Bridge-st, Belfast 

Blumaun & Stern, Limited, Refiners and Im- 
porters of Lubricating Oils, Greases and 
Tallows, Plough Bridge, Deptford, London, 
S.E. (Blumann London, 92 Deptford) 

Blundell, A. S., Electrician, 140, First-ave, 
Manor Park, London, E. 

Blundell, Harry, M. I. C. E., Chief Engineer, 
Cheshire Lines Railway, Central Station, 
Liverpool (509.2) 

Blundell, J. Wagstaff, A. LEE, 21, Norton.r3, 
Hove, Sussex 

Blundell, Spence & Co, Ltd, Oil Manufacturers, 
Anchor Wharf,9, Upper Thames-st, London, 
E.C. (Blunspence London, 6.24 Bank) 

Blundstone, Samuel Richardson, Consulting En- 
gineer, 5, Ludgate Circus-bldgs, Lon don, Е.С. 

Blunt, W. W., Asst. Manager, British Westing- 
house Co, Trafford Park, Manchester 

Blyth & Cowpen Electricity Works, Blyth, 
(Northern Counties Electricity Supply Co, 
Proprietors) 

Blyth, James, M.A., LL.D., F.R.S.E., Professor 
of Natural Philosophy, Glasgow and West 
of Scotland Technical College, Glasgow 

Blyth, S. F., Assistant Engineer, Electricity 
Works, Great Yarmouth 

Blythe, Н. O., Electrician, 15, Eliot-park, Lewis- 
ham, London, S.E. 

Blythen, A. A., Electrical Engineer, 59, Holm- 
wood-gdns, Brixton, London, S.W. 

Board of Education, Whitehall, and Cromwell-rd, 
S. Kensington, London, S.W. For Officials 
see page 798 

BOARD OF TRADE, Whitehall-gdns, London, 
S.W. Fur Officials see раде 727 

BOARD OF TRADE REGULATIONS UNDER ELEC. 
TRIC LIGHTING ACTS, 1882 & 1888—рр. 
221-228 

BOARD OF TRADE FORMS OF ELECTRÍC 
LIGHTING ACCOUNTS — Sec pages 229-25 

BOARD ОР TRADE REGULATIONS re ELECTRIC 
MOTOR INSTALLATIONS —5ее page 239 

BOARD OP TRADE RULES RESPECTING APPLI- 
CATIONS FOR PROVISIONAL ELECTRIC 
LIGHTING ORDERS, c. See pages 210-212 

BOARD OF TRADE REGULATIONS AS TO 
GUARD WIRES— See pages 257-769 

Board of Trade Electrical Standards Laboratory, 
8, Richmond-ter, Whitehall, London, S.W. 
(John Rennie, M. I. E. E., Electrician) 

Boardman Bros, Steam Packing Manufacturers, 
Victory Works, Jordan-st, Knott Mill, 
Manchester 
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Boardman Electrical Patents Со, Ltd, 10, 
Southwark Bridge-rd, London, В.Е. See 
also page 539 

Boardman, F. R., Electrical Eugineer and Maker 
of Photographic and Stage Arc Lamps, 10, 
Southwark Bridge-rd, London, S.E. 

Boate, R., Asst. Engineer, Cork Electric Tram- 
ways and Lighting Co, Ltd, Cork 
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Boby, Wm., Engineer, Salisbury House, London- : 


wall, London, Е.С. 
Central) 

Bock, James K., Borough Electrical Engineer, 
Central Electricity Station, Abbey Mills, 
West Ham, and 105, Ham Park-rd, Strat- 
ford. London, E. (26 Stratford) 

Bocker, E., Trolley Pole and Steel Tube Maker, 
29, Constitution-hill, Birmingham (Surprise 
Birmingham 1859) 

Bocquet, Frank H., Electrical Engineer, Rum- 
wood, Maidstone 

Boddy, H. W., B.Sc., Head of Physics & Chemistry 
Dept., Technical School, Clitheroe 

Boehm, F., Importer of Chemicals, 15, Jewry-st, 
London, Е.С. (Bissula London,.22.55 Avenue) 

Boex, N. J., Supt. Direct Spanish Telegraph Co, 
74, Gracechurch-st, London, E.C. 

Bohle, H., A.M.I.E.E., Lecturer and Demon- 
atrator in Electrical Engineering, Municipal 
Technical College, Bradtord 

Bohm Lens Lamp Co, Electric Lamp Manufac- 
turers, 105, Gt. Russell-st, London, W.C. 

Bohringer, A. J., Electrical Engineer, 50, Alfred- 
pl, W., London, S.W. 

Bolam, J. H., M.Sc., Station Supt., Corporation 
Electricity Works, Temple Back, Bristol (740) 

Bolas, T., F. C. S., F. I. C., &c., Consulting Chemist 
and Electrician, 60, Grove Park- ter, Chis- 
wick, London, W. 

Bolckow, Vaughan & Co, Ltd, Engineers and 
Tram- rail Manufacturers, Middlesbrough 
(42); and 15, Philpot-lane, London, E. C. 
( Bolckows London, 2825 Avenue) 

Војдего, А. F. J., Storage Battery Expert, Ivy 
House, Penkridge Staffs. 

Bolding (John) & Sons, Limited, Electric Light 
Fittings Manufacturers, Davies-st, W., and 
298, Kuston rd, N. W., London (Ло! тув 
London, 5077 Gerrard) (8 8 Mayfair) 

Bolinders (J. & G.) Co, Ltd, Wood Working 
Engineers, 47, Victoria-st, London, S. W. 
(Paneling London, 260 Victoria) 

Bolling & Lowe, Machinery Merchants, 2, 
Laurence Pountney-hill, London, E. C. 
(Bird London, 530 Bank) 

Bolt, H. W., Telegraph Instrument Case Maker, 
96, White Lion-st, Pentonville, London, N. 

Bolton Corporation Electricity Works, Spa- rd, 
Bolton (A. А. Day, Chief Engineer) (269) 

Belton Corporation Electric Tramways, Bolton 
(A. A. Day, Engineer; C. C. Howard, 
Тга®с Manager) (490) 

Bolton, E., Distributing Stations Engineer, 
Corporation Electricity Works, Manchester 

Bolton Engineering Co, Electric Crane Builders, 
Turton-st, Bolton (Bec Bolton, 191) 

Bolton, Fane & Co, Electrical and Mechanical 
Engineers, 98, Leadenhall-st, London, Е.С. 
(Boltonite London, 5847 Avenue) 

Bolton, R. А. B., Electrical Engineer, Brincliff, 
Elsee-rd, Rugby 


(Buccul London, 7% 
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Bolton & Sons, Electricians, 47, West Nile st, 
Glasgow (Gresham Glasgow) 


Bolton (Thos.) & Sons, Ltd, Brass and Copper 


Manufacturers, Mersey Copper Works, 
Widnes ; Oakamoor, North Staffs ; and at 
Birmingham and London (Rolls Widnes, 
13; Bolton Oakamoor) See also page 540 

Bolton, W., Superintendent Eastern Telegraph 
Company, K13, Exchange-bldgs, Liverpool 

Bolton, W. F., Resident Engineer, Electricity 
Supply Works, Lewes 

Bonathan, J. A., District Manager, National 
Telephone Co, A Cheapside-chmbrs, Luton 

Bond, E., Resident Engineer, Corporation Tram- 
ways, Devonport 

Bond, F. A., A. M. I. E. E., Station Supt., District 
Council's Electricity Works, IIford, Essex 

Bond, W. F., Electrician, 245, Euston- rd, Lon- 
don, N. W. 

Bond, W. G. A., A. I. E. E., British Electric Traction 

Co, Donington House, Norfolk.st, Strand, 
London, W. C. 

Bonfield, Geo., Electrician, 39, East-st, Bridport 

BONNELLA (D. H.) & SON, Ltd, Manufactur- 
ing Electricians and Ivory, Bone and Wood 
Turners for Electrical Purposes, 58 and 60, 
Mortimer-st, W., and 43, Kirby-st, Hatton- 
gdn, E.C., London (Boncinello London, 1882 
Gerrard) See Advt., p. 1335 

Bonney (S. R.) & Со, Electrical Engineers, 
34, Blackheath-rd, Greenwich, London, S.E. 

Bontch, J. M., Electrical Eugineer, 51, Forsyth- 
rd, Jesmond, Newcastle-on-Tyne 

Bönten, H. & F., Manufacturers’ Agents, 8, 
Elder-st, Norton Folgate, London, E. C. 
(Bonten London, 2923 Avenue) 

Bonus, H. P., Electrical Engineer, Clevedon, 
Grove · road, Sutton : 

Boobbyer (J. H.) & Sons, Wholesale Ironmongers, 
15 and 14, $tanhope-st, and 13, Blackmoor, 
at, London, W.C. (867 Central) | 

Booker. Geo. F., Asst. Maine Supt., Corporation 
Electricity Works, Croydon 

Booker (H. J.) & Co, Electrical Engineers, 5, 
Victoria-st, London, S.W. 

BOOR(GEORGE)& CO,Chemical Manufacturers, 
39, Mincing-In, London, Е.С. (Boor London, 
1488 Avenue) See Advt., p. 1017 


„Boot, Horace, C.E., M.LE.E., Consulting En- 


gineer, Corporation Electricity Works, Stan- ` 
ley-rd, Tunbridge Wells (Boot Tunbridge 
Wells, 565) 

Boote (T. & R.), Ltd, Makers of Electrical A ppara- 
tus, Burslem, Staffs. ; and 321-3, Birkbeck 
Bank-chmbrs, London, W. C. (Boote Burslem) 

Booth & Co, Dealers in Electrical Supplies, 51, 
Gallowgate, Aberdeen (1149) 

Booth, H. C., Consulting Engineer (Hitchins & 
Booth), 25, Victoria-st, London, S.W. 
(Atdful London, 4475 Gerrard) 

Booth, J. G., Electrical Engineer, Bury, Lancs. 

BOOTH (JOSEPH) & BROS, Ltd, Engineers, 
Rodley, Leeds (Cranes Rodley, 20 Stanning- 
ley); and 75a, Queen Victoria st, London, 
E. C 


Booth, Richard, Electrician, 27, Cunliffe-st, 
Chorley, Lancs. 

Booth, Robert, Consulting Engineer, 110, Can- 
uon-st, London, E.C. (Crocus London, 1477 


Central) 
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Booth (Saml) & Co, Electric Light Fittings 
Makera, Cheapeide Works, Birmingham 
Booth, W. H., M. Am. Soc. C. E., Consulting 
Engineer, 2, Queen Aune's- gate, West- 

minster, London, S.W, 

Boothroyd (H. T.), H узор & Co, Electrical and 
Mechanical Engineers, Rimrose Works, 
Akenside-at, Bootle, Lanca. (420) 

Bootle Corporation Electricity Worke,Pine-grove, 
Bootle, Lanes. (T. D. Clothier, Chief 
Engineer) (424) 

Bootle Electric Tramway Dept, 
(T. D. Clothier, 
(424) 

Border Counties’ Engineering Trades“ Em- 
ployere' Association, Clayt u- t West, New- 
castle-on- Ty ne (J. Robinson, Sec.) 

Borgfeldt (Geo;; & Co., Denlers in Electrical 
Novelties, &c, 25 & 26, Monk well - st, 
London, Е.С. (Borgfeldt London) 

Borland, Frederick J., Electrical 
(Wharam aud Borland), Grove Engineering 
Works, Clay pit-lane, Leeda 

Bornand, Victor, Consulting Electrical Engineer, 
Winchester House, Victoria-sq, Birmingham 
(Volta Birmi ngham) 

Bornett, S., Dealer in Electro-Chemical Аррага- 
tus, 62, King Williau-st, London, E.C. 
(Acetidine London) 

Borns, H., Ph. D., F. C. S., Technical Translator, 
19, Alexandra - rd, Wimbledon, Surrey 
Boron Battery Electrical Supply Company, 

151, St. Domingo. rd, Liverpool 

Borough Polytechnic Institute, 103, Borough-rd, 
London, $.Е. (Polychrest London, Box 13 
Hop) For Professors sce р. 717 

Borrow, A. J., Electrical Engineer (Hayland & 
Borrow), 91, King's-rd, Chel:ea, Lo don, 
S. W. 


Bootle, Lancs. 
Eogineer and Manager) 


Bosanquet, Charles J +» Electrical · Engineer, 
Claverley, Blackheath Park, London, S.E, 

Bosomw orth, W., Superintendent Postal 'l'ele- 
graph F actory, Mount Pleasan t, Clerkenwell, 
London, Е.С | 

Bostel Bros., Electrical Engineers, 18 and 19, 
Duke-st, Brighton: and at Worthing 

Bostel (D. T ) and Sons, Engineers and Electri- 
cians, 71 and 75, Ebury.st, London, S.W. 
(2095 Westmins ter) 

Bostock, W. T., Electrical Engineer, 366, Roch. 
dale-rd, Manchester 

Bostwick Cate Co, Ltd, Makers of Tramcar 
Gates, &c, 16, Gray's Inn-rd, London, Е.С. 
( Која :подале London, 47.7; Holboro) 

Botham, Arthur, Electrical Engineer, 47, Romilly- 
rd, Finsbury Park, London, N. 

Botley, C. F., A. M. Inst. C. E., Gas and Electrical 
Engineer, Ha:tings 

Botley, Chas. E., M.Inst.C.E., Engineer and 
Manager Hastings and St. Leonards Gas 
Co, Queen's. vd, Hastings (22) 

Botten, Hy., Electrical and Mechanical Engineer, 
59, Lime-st. London, E.C. 

Botterill & Moorhouse, Electric Lift Makers, 
&c., Washiogton-st, Kirkstall-rd, Leeds 
Botting, R. G., A. I. E. E., Manager Aberdeen 

Electrical Engineering Co, 40, Grosvenor- 
place, Aberdeen (Fuse Aberdeen, 842) 
Bottomley, SC Electrical Agent, 46, Albion- 

st, Leeds 


Engineer 
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Bottomley, C. F., Electrical Eogineer, Market 
Drayton Electric Light and Power Co, Mar- 
ket Drayton, Salop 

Bottomley, Ну., Electrical Engineer, 31, Tod- 
morden-rd, Littleborough, Lance. 

Bottomley, J. T., M.A., D.Sc., F.R.S., F. R. S. E., 
F. C. S., Consulting Electrical Engineer, 13, 
University Gardens, Glasgow (35) 

Bottomley 4 Liddle, Patent Agents, 154, St. 
Vincent.st, Glasgow (Patentabie Glasgow) 

Walter R., Electrical Engineer, 32, 
Hudderefield-rd, Brighouse, Yorks. 

Bottomley, William, Electrical Engineer, 154, 
St. Vincent-st, Glasgow (122;) 

Bottone & Son, Electricians, Manor-rd, Walling- 
ton, Surrey (Bottone Wallington) 

Boucher, J. W., A. I. E. E., Electrician, District. 
Superintendent for Edison & Swan United 
Electric Light Со, Ltd, 12, Dawson-st, Dublin 
(Edíswan Dublin, 615) 

BOUDREAUX, L. (Agents, Le Carbone. 17, 
Water lane, Great Tower-st, London, Е.С.) 
See Advts., Pp. 1044 av 1069 

Boulden, Е,, Lecturer in Engineering, Technical 
Department, University College, Sheffield 

Boult, Е. F., Electrical Engineer, lll, Hatton 
Garden, London, E.C. 

Boult E Wade, Chartered Patent Agents, 111, 
Hatton Garden. London, E. . (150 Holborn) 

Boult, W. S., Electrical Engineer, 20, Park- 
rd, Wandsworth, London, S.W. 

Boulting (J.) & Sons, Electric Веј Fittera, 5, 
Upper Marylebone-at, London, W. (3222 

errard) 

Boulting (Т. J.) & Sons, Electric Light Engineers 

6 and 17, Union.st, London, W, (Fucina 
London) 

Boulton, J. W., Steam Engineer and Crane 
Builder, Dee Lock, Cheater (Boulton Chester) 

Bourne Broa & Co, India Rubber Manufacturers, 
Pickford Mille, Harpenden, Herts. 

Bourne Ера Electrical Installation Co, Bourne 
End, Bucks. ; and 19, Colville-mausions, 
London, W. а 

Bourne, F., Telegraph Dept, S. E. & C. Railway 
Company, New Cross, London, S.E, 

Bourne, H. B., Electrical Engineer, Greencroft, 
Bricket.rd, St. Albans 

Bourne, Horace Electrical Engineer, Lancaster 
Lodge, Leam-ter, Leamington 

Bourne, Hugh, A. M. I. E. E., 75, Sbeen- lane, Mort- 
lake, London, S. W. 

Bourne (Joseph) & Son, Insulator and Batter 
Jar Makera, 23, Euston-rd., London, N.W. : 
апа Пепђу, Derby ( Danesby London, 9911 
Central) 

Bourne, Үү, F., Electrical Engineer, Greencroft, 
Bricket-rd, St. Albans 

Bournemouth Corporation Electricity Supply 
Works (Public Lighting only), Bournemouth 
(Engineer, Е. W. Lacey & [. Bulfin, B.A.) 

Bournemouth and Poole Electricity Supply Com- 
pany, Limited, Moorgate-court, Moorgate- 
place, London, Е.С. ; апа Verulam House 
Yelverton-rd, Bournemouth 
London, 1661 and 
Hlectrio Bournemouth, 
раде 540) 

А. H. Sanderson 
Н. B. Renwick 


(Partnership 
2581 London Wall 2 
199 and 225) See 2730 


Сһаїгтап 


Secretary 
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Bousfield, E. G. P., Сопвш од Electro-chemist, 
St. Swithia's, Hendon, London, N.W. 
Bousfield, G.W., A. M. I. E. E., Electrical Engineer, 
Diamond Goal Cutter Co, Steonard Work», 
Wakefield (747), and Fairficld, Sandal, near 
Wakefield 

Bousquet (I.) & Co., Tin and Copper Foil Manufac- 
turera, 28. Barbican, London, E.C. 

Bow Electric Co, Electrical Engineers, Fairfield- 
rd, Bow, London, Е. 

Bow, McLachlan & Co, Ltd, Electrical and 
Mechanical Engineers, Paisley (Bow Pais- 
ley, 6) : and 108, Fenchurch-sr, London, E. C. 

Bowden, Е. W., District Engineer 
Thomson-Houston Co, Newcastle-on-Tyne 

Bowden, Higlett & Co, Electrical Eugineera, 
Onslow-st, Guildford 

Bowden, Н. W., Manager and Chef Engineer, 
Bromptonand Kensington Electricity Supply 
Company, Richinond- rd, Earl's Court (653 
Kensington) ; and 3, Amersham-rd, Putney 
Hil, London, S.W. (92 Battersea) 

Bowden, John, Electrical Engineer, and Works 
Manager London United Tramways, 88, 
High- rd, Chiawick 

Bowden, J. R. J., Distributing Enzineer, Hackney 
Borough Councils Electricity Depart:neat, 
Millfields-rd, London, N.E. 

Bowden, Th., Electrician, Магсопга Wireless 
Telegraph Со, Ltd,18, Finch-In. London, E.C. 

Bowell, G. B., Joint Electrical Engineer, Pearson 


Fire Alarm, Ltd, Jewin House, Redcross-st, | 


London, E.C. 

Bowen, C. A., Assistant Engineer, Corporation 
Electricity Works, Ipswich 

Bowen & Co, Brass Founders, Phoenix Foundry, 
6, Mount-pleasant, Gray's Топ-га, London, 
W.C. (Bowenite London, 1684 Holbora) 

Bowen, F. E. W., Electrician, 6, Newcastle-st, 
Farringdon-st, London, Е.С. 

Bowen, F. L., Electrician, 5, Tokenhouse-hldgs, 
Е.С., and 50, Clareadon-rd, Holland Park, 
W., London 

Bowen, Н. V., A. M. I. E. E., Electrical Engineer, 
Ivy House, Higher Openshaw, Manchester 

Bowen, J., Chief Engineer, District Council 
Electricity Works, Llandilo 

Bowen, Kerbey, Electric Launch Builder, Eel Pie 
Island, Twickenham 

Bowen & Odery, Electrica! Engineers, 68, Wel- 
lington-rd, Charlton, London, S.E. 

Bowen, W. F., Electrical Engineer, Stonwall, 

Blackburn rd, Bolton 

Bowerman Bros, Electrical Engineers, 33 & 35, 
Osborne rd, Southsca 

Bowes Scott & Western, Ltd, Mining Engineers 
& Makers of the Desrumaux Water Sottenere, 
Broad way Chambers, Westminster, London, 
S. W. (Donbowes London, 199 Westminster) 

Bowie (John M.) & Co, Makers of Electrie Carpet 
Sewing Machines, 28, Stanhope-st, London, 
N.W. 

Bowker, Wm. R., C.E., M.E., Consulting Tram- 
way Engineer, 21, Parkfield-drive, Lis card, 
Liverpool 

Bowlan, H. H., Chief Assistant Engineer and 
Mains Supt., Electricity Works, Eastbourne 

Bowles, E. Wingfield, Electrical Engineer, 28, 
Victoria-at, London, S.W. (Nestling London, 
31 Victoria) 


British : 


: Bowley (S.) & Son, 1. Wellington Works, Batter- 


sea Bridge, London, S.W. (Bolyanson Lon- 
don, 1 Battersea) 

Bowling, W. J., Electric Light Contractor, 2, 
High-st, Sutton (110) 

Bowman, F. H., D.Sc., F. R. S. E., Assoc.M.Inst. 
С.Е. and M. E., M. I. E. E., Consulting Elec- 
trical Engineer, Npinningfield, Deansgate, 
Manchester 

Bowman, J. M., Electrical Engineer, North 
Metropolitan Electrical Power Distribution 
Co, Ltd, High Barnet 

Bowman, Joseph, Consulting Electrical Engineer, 
25. Middlegate, Penrith 

Bowran (Robert) & Co, Electrical Engineers and 
Agents, 5, St. Nicholas-blga (7780), and 42, 
Grey-st, Newcastle-on-Tyne (Вогтаћ New- 
сах с) 

Bowron, G., Manufacturing Electrician, 57, Edg- 
ware-rd, London, W. 

Bowthorpe, Harry Electrical Engineer, 153, High- 
st, W. Norwood, London, S.E. 

Bowyer, Frank R., Manager Standard Electrica- 
Engineering Со, New-street Works. Tam 
Bank, Wellington, Salop; and Queen-st, 
Market Drayton 

Box (W. В.) & Co, Ltd, Electrical Engineers and 
Contractors, 105, Mid Abbey-at, and 7, Upper 
Liffey-st, Dublin (707-7) 

Вохе!. Thomas, Electrical Engineer, 108, Star-st, 
Edgware-rd, London, W. 

Boyce, В. A. M., Electrical Engineer, 576, Slade- 
rd. Gravelly Hill, Birmingham 

Boyce. Ј., Chief Assistant Engineer, Electricity 
Works, and 1, Trinity-ter, Bank-st, Dar wen 

Boyd (Alex.) & Son, Electric Heating and Cooking 
Apparatus Makers, 105, New Bond-st, Lon- 
don, W. (Fireplace London) 

Boyd, Geo., Consulting Engincer, 55. Queen.st, 
Whitehaven 

Boyd (Geo.) & Co, Electrical Supplies Dealers, 
227, Buchanan-st, Glasgow (/ 77:9 Royal) 

Boyd (John) & Son, Electric Light Contractors, 
57, Chapel-st, Southport 

Boyd, R. J., Electrical Engineer, 46, Hamilton 
Park Quadrant, Glasgow 

Boyd, Wm., A. M. I. Mech. E., A. M. I. E. E., Engi- 
neer and Secretary, Northwich Electric 
Supply Co, Northwich, Cheshire (73) 

Boydell, T., Electrical Engineer, Bath-lane, 
Newcastle-on-Tyne 

Boydell (Wm.) & Sons, Electrical and Mechani- 
cal Engineers, Brown.st Iron Works, Leigh, 
Lancs. (Cycle Leigh, 33) 

Boyden, T. L., General Manager Lister Eleet rio 
Manufacturing Co, Dursley, Glos. (Zlec- 
tricity Dursley, t) 

Boyes & Leach, Tramway Contractors, Canal 
Wharf, Leeds 

Boyle, B. P., A. I. E. E., Resident Engineer, У. 
Coates & Son, 7, Ferryquay-st, Londonderry 

Boyle Electricity Works, Boyle, Ireland (Hugh 
Stewart, Proprietor, В. Stewart, Engineer) 

Boyle (Robert) & Son, Ltd, Ventilating Engi- 
neers, 110, Bothwell-st, Glasgow ; and 64, 
Holborn Viaduct, London, Е.С. (Hypostile 
Glasgow or London) 

Boyle, R. Vicara, C. S. I., M. I. C. E., M. I. E. E., 
Electrical Engineer, 3, Stanhope - ter, Hyde- 
park, London, W. 


Please forward at once to Mr. G. TUOKER, 1, 2 and 3, Salisbury-court, Fleet Street, 
London, any Alterations or Corrections necessary in the above particulars. 
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* Boys, C. Vernon, A.R.S.M., F.R.S. (Metropolitan 
Gas Referee), 27, The Grove, Boltons, 
and 66 Victoria-st, London, S.W. 

Doys, Captain R. H. H., D.S.O., R.E. (Command- 
ing 4th Div. Tel. Battalion R.E.). Superin- 
tending Engineer, Postal Telegraphs 
(Southern Division), 28, Newgate-st, Lon- 
don, E.C. 

‚ Boyton, Edward, Electrical Engineer, 177, Cleve- 
land-st, Fitzroy-sq. London, W. 

BRABY, E. & C., Manutacturers of Slate Switch 
Boards, Insulators, Bases, &c., Bangor 
Wharf, Belvedere-rd (Marble London, 825 
Нор). and Peckham, S.E. (729 Hop), and at 
Willesden, N.W. (104), Harlesden, London 

ВгаЪу (Fredk.) & Co, Ltd, Makers of Zinc Rods 
and Battery Plates, &c., 352 to 364, Euston- 
rd, London, N.W.; and at Glasgow, Liver- 
pool, &c. (Courteous London, 783 King's Cross) 

Braby, Ivon, A. C. G. I., M. I. E. E., Electrical Engi - 
neer, 30, Burnard-gdns., Wimbledon 

Braby & Tomlinson, Ltd., Electrical Engineers, 
15, Hart-st, W.C., and (works) 39, Baltic-st, 
Golden-lsne, E.C., London (Brabantine 
London, 5302 Gerrard) See also page 549 

Bracher, F. & W., Electrical Engineers, Red- 
cliff-st, Bristol (87) | 

Brackett (Е. W.) & Co, Engineers and Pump 
Makere, Hythe Bridge Ironworks, Colchester 

Brackstone & Co, Electrical Engineers, 24a, 

| High-st, Bath 

Bradburne, E. S., A.M.I.E.E., Electrical and 
Mechanical Engineer, Avenham, Cullege-rd, 

Electrical 


Buxton 

Bradbury Bros., 108, 
High- st, Croydon 

Bradbury & Co, Ltd, Tool Makers, Wellington 
Works, Oldham (Rotary Oldham, 242) 

Bradbury, Marsden & Co, Electric Light Fittings 
Makers, 59, Woodcock st, Birmingham (2061) 

Braddon, Chas, ID., Electrical Engineer, Cromp- 
ton & Co, Ltd, Salisbury House, London 
Wall, E.C., and 1, Medley-rd, W. Нашр- 
stead, N.W., London 

Bradfield, R. J., Charge Engineer, Electricity 
Supply Works, Cathall-road, Leytonstone, 
London, E. 

Bradford Corporation Electricity Supply De- 
partment, Whitaker-bldga, Victoria-square, 
Bradford (Alfred S. Blackman, Chief Engi- 
neer) (72) | 

Bradford Corporation Electric Tramways, Brad- 
ford (Alfred S. Blackman, City Electrical 
Eogincer ; С. J. Spencer, General Manager) 

Bradford Electrical Engineering Co, Electrie 
Light Contractors, Trafalgar-st, Bradford, 
(1652) 

Bradford, Frank, Electrical Engineer, 17, Den- 
man-drive. Neweham-park, Liverpool 

Bradford Municipal Technical College, Bradford 
For List of Professors sce page 717 

Brading & Dutteld, Electrical Engineers and 
Contractors, 66, Grove-rd, Eastbourne 

Bradley & Co, Ltd, Galvanisers and Stampers, 
Aibion Works, Bilston, Staffs. (Galvanic 
Bilston, 25) 

Bradley, С. М., Manufacturers’ Agent, 23, Hol- 

born Viaduct, London, Е.С. 

Bradley & Craven, Ltd, Engineers and Power 

Press Makers, Wakefield 


Engineers, 


Bradshaw & Co, Bitumen Manufacturers, 52, 
Queen Victoria-st, London, Е.С. (6109 Bank) 

Bradwell, J., Electrical Engineer, 57, Park- 
avenue, Southport | 

Brady and Martin, Ltd, Electrical and Scientific 
Apparatus Makers, Northumberland.rd, and 
29, Mosley-st, Newcastle-upon- Tyue (Martin 
Newcastle-on-Tyne, 106.7) 

Braham, А. & E., Engravers on Wood, &c., 181, 
Queen Victoria-st, London, E.C. 

Braham (R. W.) & Co, Electric Light Fittings 
Makers, 60, Red Lion-st, Clerkenwell, 
London, E.C. (7697 Holborn) 

Braid, Н. R., Electrical Engineer, 2, Bedford-rd- 
mansions, Bedford Park, London, W. 

Brain, Frank, Electric Fuse Maker, Trafalgar 
House, Drybrook, Gloucester (Blusting 
Serridge Junction 

Braithwaite, A., Electrician, 114, Laburnum- 
grove, Portsmouth 

Braithwaite, E. S., Dealer in Electrical Acces- 
sories, 114, Laburnum-grove, Portsmouth 

Braithwaite (Isaac) & Son, Engineers, Kendal ; 
24, Garlick-hill, London, E.C. ; and at Bir- 
mingham апа Liverpool (Braithwaite 
Kendal; Thereupon London, 116 Bank) 

Braithwaite, J. B., junr., Electrical Engineer, 
The Highlands, New Barnet, Herts. 

Braithwaite & Kirk, Engineers, Crown Bridge 
Works, West Bromwich; and 39, Victoria- 
st, Westminster, London, S. W. (Braithwaite 
West Bromwich ; Puentes London) 

Braithwaite, R. J., Manufacturers Agent, 39, 
Victoria-st, London, S.W. 

Bramham, Wm., Electrical and Mechanical 
Valuer, 86, Bow-rd, London, E. (3779 East.) 

Bramwell & Harris, Consulting Engineers, 5, 
Great George-st, London, S. W. (Wellóram 
London, 60 Westminster) 

Bramwell, Р. W., Maker of Tramcar Fittings, 
&c., Dodsworth-ct, New Briggate, Leeds 

Bramwel!, W.. Electrician, Witton-st, Northwich 

Brand, Ed., Mechanical Engineer, 65, Lancaster- 
avenue, Manchester | 

Brand, G. А. L. W., Supervisor, Telegraph Fac- 
tory, Bovay-pl, Holloway, London, N. 

Brandon, Ernest A., Electrical Engineer, c/o 
Johnson & Phillips, Victoria Works, and 
19, Sundorne-rd, Old Charlton, London S.E. 

Brandon-White. H., M.LE.E, Electrician, 10, 
Baronsmere-rd, East Finchley, London, N. 

Brandreth, C. H., A. I. E. E., Electrical Engineer, 
12, Upper Bedford-st, Brighton, and Bell - 
mount, Worcester Villas, Hove, Sussex 

Brandreth Manufacturing Co, Engineers and 
Electricians, 12, Upper Bedford-st, Brighton 

Brandreth, W. E., Electrical Engineer, Borough 
Electric Light & Power Co, High Wycombe 

43) 

о H. A., Mica Merchant, 28, Minories, Lon- 
don, Е.С. (Micarelle London, 6071 Avenue) 

Brantingham Bros, Electrical Engineers, A 
Toward-rd, Sunderland (553) 

Brash, James, Electrician, 95, Hope-st, Glasgow 

Bratt, Colbran & Co, Makers of Electric ht 
Fittings, 10, Mortimer-st, London, W, 
(Proteus London, 1372 Central) 

Braulik, G., Electrical Acce:sories Agent, 217-218, 
Upper Thames-st, London, E.C. (Braulik Lon- 
don, 5075 Bank); and 115, Path.st, Glasgow 
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Braun & Co, Inventors’ Model Makers and | Bremner. D. A., M. I. M. E., M. I. E. E., Electrical 


Mechanical Engineers, 236-238, Pentonville- 
rd, London, N. (Braun Kings Cross London, 
1997 King'a Cross) 
Brawn, Charlee, Maker of Tramcar Seats, 3, 
Adelaide-st, Charing Сгозв, and (works) 
204, Queen’s-rd, Battersea, London, S.W. 


Brawn (Thos.) & Со, Makera of Electric Light | 


Fittings, 64, Clement-st, Birmingham 

Bray & Co., Ltd, Electrical and Mechanical 
Engineers, Bentinck-st Brass Worke, Don- 
caster 

Bray District Council Electricity Supply Works, 
Bray Co. Wicklow, Ireland (J. McKenna, 
Chief Engineer) 

Bray Electric Tramways Co, Ltd, 61, Dawson-st, 
Dublin (E. Liller, Secretary) See also p. 540) 

Bray, E. N., Electrical Engineer, Manor House, 
Shere, Surrey 

Bray (Geo.) & Co, Makers of Street Lanterne, 
Bagby Worke, Blackman.lane, Leeds (Bray 
Leeds, 749) 

Bray, J., Electrician, 5, Queen-st, Portsea 

Bray, Markham & Reiss, Ltd, Electrical Engi- 
neers, Blackhorse-lane, Walthamstow, Lon- 
don, E. (Bramaria London) 

Brayne (Francis) & Co, Earthenware Manufac- 
turers for Electrical Purposes, Bow Pottery, 
Three Mills-lane, St. Leonard-st, Bromley- 
by-Bow, London, Е. (3059 East) 

Brazier, Geo., Electrician, 12, Chichester-st, 
Harrow-rd, London, W. 

Brazier, Wm., Ironmonger and Electric Bell 
Fitter, 21, Albion-st, Southwick, Brighton 

Brazil, Henry, Electrical Engineer, 52, Sidney- 
rd, Beckenham, Kent 

Brazilian Mica Syndicate, Ltd, 29, Gt. St. Helens, 
London, Е.С. 

Brazilian Street Railway Co, Ltd, 215, Gresham 
House, Old Broad-st, London, Е.С. (Н. N. 
Bluett, Sec.) Sec also page 540 

Breach Leonard, Electrical Engineer, 2, Cum- 
berland-rd, Southport 

Brear, A., B.Sc., Head of Physics and Electricity 
Dept., Municipal Technical School, Halifax 

Brearley, F., Steam Engine Maker, Central Engine 
Works, Shipley, Yorks. (Brearley Shipicy, 

26) 
Brearley, Ralpb, Wire Manufacturer, Woodland 
. Wire Mill, Brighouse, Yorks. 

Brebner (R. C.) & Co, Electric Light Contrac- 
tors, ДА, St. Andrew-sq, Edinburgh (1279) 

Brechin Electricity Works, Brechin, Х.В, (Angus 
Electric Light and Power Co, Proprietors ; 
H. Dixon, Engineer) 

Brecknell, Munro & Rogers, Electrical and Me- 
chanical Engineers, Thrissell-street, Bristol 
(Brecknell Bristol, 467). Foundry : Jacob-st, 

Р Bristol 

Breeden (Joseph) & Co, Limited, Makers of 
Electric Light Fittings, New Mill Works, 
Fazeley-at, Biriningham ; and 85, Hatton- 
garden, London, E.C. (Breeden Birmingham) 

Breeze, G. B., Electrician and Ironmonger, 182, 
Trongate, Glasgow (Gx) 

Breffit (Edgar) & Со, Ltd, Chemical Apparatus 

: Makers, 85, Upper Thames- st, London, E.C. 
( Breffits Lou. 843 Bank) 

Bremner, Ashton, Consulting and Resident 
Electrical Engineer, Corporation Electricity 
Works, Burslem 


Engineer, 16, St. John’s-rd, Richmond 
Bremner, J., Consulting Engineer, 27, Tower- 
bldgs. West, Liverpool (7079 Central) 
Bremner (J. А.) & Co, Oil Manufacturers, Albert- 
at, Manchester ; and 79, Mark-lane, London, 

E.C. ( Dorunda London, 2.201 Avenue) 

Brent E Co, Exporters of Electrical Apparatus,. 
44, Great Tower-st, London, Е.С. (Cleomedon 
London) 

Brent (G.) & Son, Windmill Makers, 94, Weat 
India Dock-rd, London, E. (Brontolio 
London, 3067 East.) 

Brereton, C. A., Consulting Engineer, 21, 
Delabay-st, London, S.W. (Consilium Lon- 
don, 24 Westminster) 

Brettell, J. W., Electrical Engineer, 18, Adam-st, 
Strand, London, W.C. 

Brew, William, Electrical Engineer, c/o Lighting 
Committee, 3, Cork Hill, Dublin 

Brewer & Brunt, Electrical Engineers and Соп- 
tractors, 16, Market-st, Hoylake, Cheshire- 
(134) 

Brewer & Son, Patent Agents, 35, Chancery- 
lane. London, W.C. (Infallible ` London, 
1308 Holborn) Е 

Brewster, E. H G., Consulting Engineer and 
Patent Agent, 12, Dartmouth-st, London, 
S.W. 

Brewster, Smith & Co, Electrical & Scientific 
Apparatus Manufacturers, 6, -Cross-st,. 
Finsbury -pavement, London, Е.С. 

Brewtnal, А. W., Electrician, Greenfield 
House, Swinburne-pl, Newcastle-on-Tyne 

Bricknell, Е. W., Assistant City Engineer, Town. 
Hall, Hull 

Bridge Accumulator Syndicate, Ltd, 78, York-rd, 

and 11, Crinan-st, King's Cross, London, М 

Bridge (A. T.) & Son, Electric Bell Manufac- 
turera, 12, Ryland-st, Birmingham 

Bridge, С. P., Representative of National Elec-. 
tric Construction Co, 22, Henry-street, 
Limerick 

Bridge (D.) & Co, Engineers and Millwrights, 
Castleton Ironworks, Castleton, Manchester: 
(Coupling Castleton, 268 Rochdale) ; and 35, 
Queen Victoria at, London, E.C. 

Bridge, J. W., Ltd, Electric Light Contractors, 
Church-st and Market-st, Accrington (14) 

Bridgend District Council's Electricity Works, 
Bridgend, Glam. (Resident Engineer, F. C. 
Williams) 

Bridger, F. R., Asst. Engineer, Electricity 
Works, Southampton 

Bridges, A., Electrician, St. Edmunds, Chriat- 
church. rd, Worthing 

Bridges, Jos. S., B.Sc., Principal Walthauntow 
Technical Institute, Walthamstow 

Bridges (Thomas) & Sons, Makers of EE 
Plant, Wolverhampton 

Bridgwater (B.) & Co, Ltd,Electric Light Contrac- 
tors, 78, York-rd, and 11, Crinan-st, King’s 
Croas, London, N. (Hydrastine London, 
4:2 King’s Cross) 

Bridgwater & Dist. Electric Supply and Traction. 
Co, Ltd, Bridgwater See also page 540 
Bridson, E. Ridgway, M.A., A. I. E. E., Motor 
Construction Co, Caual-st, Nottingham 
Brier, A., Electrical Engineer, 166 & 168, Dock- 
street, Fleetwood, Lancs. (Brier Fleetwood, 

JX?) 
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Brierley, R., Electric Bell Fitter, 27, Filde.st, 
Preston (ex) 

Brierley, S., Electrical Engineer, 19, Queen-st, 
Black pool 

Brierley, Thos., Engineer and Fan Maker, 
Primrose-rd, Oldham 

Brigg, H. M., B.A., Electrical Engineer, Bod- 
Alan, Llandudno 

Briggs, A., Asst. Еоріпеег, Electricity Works, 
Shipley, Yorks. 

Briggs, E., Clerk of Works for Electric Light 
Installation, St. George's Workhouse, Ful- 
ham-rd, London, S.W. 

Brigga, F. C., Electrical Engineer, 1, Presburg- 
rd, New Malden, Surrey 

Brigga, Geo. Win., Resident Electrical Engineer, 
Newcastle-on-Tyne Electric Supply Co, Ltd, 
Neptune-rd Power Station, Wallsend, New- 
castle-on-Tyne (c/o Supply Wallsend, 
58 Nat.) 

Briggs R., Asst. Testing Supt., Corporation 
Electricity Works, Bolton-rd, Bradtord 
BRIGGS, THOMAS (Manchester), Ltd, Manufac- 
turers of Waterproof Papers for Insulating 
Purposes, Cloth and Paper (Separate and 
Jombined) Insulating Tapes, Insulating 
Compounds, &с., 21, Major-st, Manchester 
(Beelu Manchester, 72); und 2, Budge-row, 
London, Ю.С. (Lonbedla London, 73.3 Bank) 
Works: Salford and London See Advt., p. 

1228 

Briggs, W., Electrical Engineer, Fairfield Ship- 
building and Engineering Co, Ltd, Govan, 
Glasgow ; and 6, Park-terrace, Govan 

Briggs, Wesley, Electrical Engineer, 1, Sheep- 
scar-st, Leeds (777) 

Brighouse Corporation Electricity Worke, Brig- 
house, Yorks. (A. Aspinall, Borough Elec- 
trical Engineer) (27) | 

Bright, Chas., F. R. S. E., A. M. I. C. E., M. I. Mech. E., 
M. I. E. E., Consulting Electrical Engineer 
and Electrician, 21, Old Queen-st, West- 
minster, London, 8.W.; and Denham 
Рпогу, Bucks 

Bright, Charles. M. I. E. I.., Electrical Engineer, 
11, Queen Victoria-st, London, E C. 

Bright & Co, Electric Lamp Makers, 57, Bruton- 
st, London, W. (2179 Gerrard) 

Bright (John) & Bros., Ltd, Hair Belting 
Makers, Rochdale (76) 

Dright, Stanley, Electrical Engineer, Tilbury 
Dock, Essex 

Brightmore, A. W., D.3c., M.LC.E., Professor of 
Eogineering, Royal Engineering College, 
Cooper's Hill, Englefield Green, Surrey 

Brighton Corporation Electricity Works, North- 
rd, Brighton, Sussex (Arthur Wright, 
Consulting Engineer; John Christie, Resi- 
dent Engineer and Manager) (328) 

Brighton Corporation Electric Tramways, Brigh- 
ton (T. B. Holliday, Engineer and Manager) 

Brighton Corporation Telephone Dept, Brighton 
(A. R. Bennett, Consulting Engineer ; D. J. 
Barnes, Resident Engineer and Manager) 
(Phonos Brighton) 

Brightun and Hove Supply Association, Ltd, 
Electrice Lighting Contractors, Palmeira 
House, 82, Western-rd, Hove 

Brighton Municipal School of Science and 
Technology For Professors sce page 717 


Brighton & Rottingdean Seashore Electric 
Tramroad Co, Madeira-rd, Brighton (Magnus 
Volk, Man. Dir.) See also раде 540 

Brighton & Shoreham Tramways 30. Norfolk-st, 
London, W.C. (6321 and 682? Gerrard) 
See also page 240 

Brightwell (R.) & Co, Electric Light Contractors, 
54, King-st, Cheapside, London, Е.С. 

Brill (J. 6.) Co, Tcuck and Car Builders, 110, 
Cannon-st, London, Е.С. See also UNITED 
STATES Division 

Brilliant Incandescent Lamp Co, 38, Johu 
Bright.st, Birmingham 

Brimelow, Н. A., Asst. Electrical Engineer, 
Greenhill Electricity Works, Oldham 

Drind, Gillingham & Co, Ltd, Electricians, Iron- 
mongers, &c., Abingdon, Berks. 

Brindson, Sons & Со, Ltd, Electricians and Iron- 
mongers, 145, Redcliffe-st, Bristol 

Brisbane Electric Tramways Investment Co, 
Ltd, 52, Moorgate-st, London, Е.С. See 
also page 240 

Brisbane Tramways Co, Ltd, 52, Moorgate-st, 
London, E.C. 

Briscoe, A. E., A. R. C. Sc., B.Sc., Principal West 
Ham Municipal Technical Institute, Rom- 
ford-rd, West Ham, and 83, Claremont - rd, 
Forest Gate, London, E. 

Briscoe, С. T., Electrical Engineer, Central- 
bldgs, Richmond-ter, Black burn (457) 
Bristol Association of Engineera, Lloyds Bank- 

bldgs, Bristol (Secretary, N. Watts) 

Bristol Co, Recording Instrument Makers, 23, 
College-hill, London, Е.С. (J. У. and С. J. 
Philips, European Agents) (Colloguial 
London) 

Bristol Corporation Electricity Works, Temple 
Back, Bristol (Faraday Bristol, 746) (Н. 
Faraday Proctor, City Electrical Eagineer ; 
F. W. Prosser, Secretary of Electricity 
Department) 

BRISTOL ELECTRIC SAFETY LAMP 
WORKS, Makers of Portable Electric Safety 
Lamps and Accumulators, &c., 40, Great 
Smith-st, Westminster, London, S. W. (Luct- 
ferous London) 8e Advt., p. 1965 

BRISTOL, L., Manufacturing Electrician, Bristol 
Electric Safety Lamp Works, 40, Great 
Smith-st, Westminster, and 24, Acris.st, 
Wandsworth, London, S.W. (Luciferous 
London) 

Briatol Tramways and Carriage Co, Ltd, Electric 
Tramway Department, Power House, Bristol 
(Samuel White, Managing Director ; J. Clif- 
ton Robinson, Engineer; Power Station 
Eugineer, W. H. Dixon ; H. F. Cooper, Sec.) 
(White Bristol, Nat. 74, Р.О. 2) See also 
page 540 

Bristow, E. J., М.Т.Е.Е., 1, Copthall-bldgs, Lon- 
don, E.C. 

Bristow (Samuel Clay) & Co, Paraffin Wax Manu- 
M пода 21, Great St. Helens, London, 

Britannia Engineering Co, Ltd, Engineers, Col- 
chester (Britannia Colchester, 47); and 
100-101, Houndsditch, London, E. 

Britannia. Rubber & Kamptulicon Co, Manufac- 
turers of Insulating Materials, 32, Cannon- 
st (Britannia London), E.C., and (works) 
Bow Common, E., London 
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British Accumulator Co, Ltd, 15. Victoria-st, 
Westminster, London, S. W. (F. von Gerson, 
C.E., Man. Dir.; E. W. Dunton, A. M. I. E. E., 
A. M. I. Mech. E., Engineer and Man.) (Burgh - 
ship London, 919 and 1847 Victoria) 

British Aluminium Co,Ltd,9,Victoria-st, London, 
S.W. ; and (factories) Larne Harbour, Mil- 
ton, Staffs. ; Greenock, N.B. ; у 
М.В. (К. W. Batty, Sec.) (Cryolite London, 
286 Westminster) See also page 541 

BRITISH AND AMERICAN MANUFACTURERS’ 
AGENOY, Lubricator Makers, 65.66, Chan- 
cery- In. London, W.C. (Agenciador London) 
See Advts., pp. 1241 and 1258 

British Arc Carbons Manufacturing Со, Ltd, 11, 
Pancras-lane, London, Е.С. Sce also p. 640 

British Architect (weekly), 55, Kiog-st, Covent 
Garden, London, W.C. (Price 4d.) 

BRITISH ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE, Burlington 
House, London, W. (1904 Meeting Aug. 17- 
24, Cambridge ; 1905 Meeting, S. Africa) 

Sir Norman Lockyer, F.R.S. President 
Rt. Hon. A. J. Balfour, F.R.S.  Pres.-Elect 
Major P. A. McMahon, F.R.S. | 
Prof. W. А. Herdman, F.R.S. f 
Dr. J. G. Garson ... ... 

British Astronomical Association, 85, Grace- 
church-st, London, Е.С. (S. A. Saunders, 
M.A., F.R.A.S., President; J. C. Petrie, 
F. R. A. S., and А. C. D. Crommelin, F. R. A. S., 
Secretaries) 

British Automatic Alarm Bell Co, Ltd, 76 and 
78, York-st, Westminster, London, S. W. 

British Battery Co, Dry Battery Makers, Hooe, 
near Plymouth (British Co. Ноое Plymouth) 

British Boiler Fluid and Engineers’ Stores Co, 

Ltd, 10, Church-row, Limehouse, London, E. 
(Dejectedly London, 3016 East) 

British Cable Syndicate, Ltd, 70, Bishopsgate-st 
Wn, London, Е.С. Sce also page 241 

British Chicago Rawhide Manufacturing Co, Ltd, 
6, Dowgate-hill, London, Е.С. (Zoughness 
London, 5008 Bank); aud (works) Birkenhead 

British Clayworker (шоп у), 43, Essex-st, 
Strand, London, W.C. (Ann. Sub. 6/6) 

British Columbia Electric Railway Co, Ltd, 28– 
31, Bishopegate- st Wn, London, E.C. (Las- 
sant London, 1039 Avenue) Sec also p. 541 

British Columbia Telephones, Limited, Station- 
st-buildings, Huddersfield (James Barker, 
Sec.) Sec also page 541 

British Continental Electricity Co, Ltd, 82, 
Victoria-st, London, S.W. See also page 541 

British Eastern Electric Power Co, Ltd, 574, Old 
Broad-st, London, E.C. See also page 241 

British Electric Calibrated Fuses, Ltd, 137, 
Fenchurch-st, London, Е.С. (6209 Avenue); 
and (Works) Harpenden, Herts 

Britieh Electric Car Co, Ltd (in liquidation), 
Trafford Park, Manchester 

BRITISH ELECTRIC EQUIPMENT CO (THE), 
Electrical Engineers and Contractora, 11, 
Queen Victoria-st, London, Е.С. (Beecom 
London, 6740 Central) вее Advt., р. 1321 

British Electric Lamp Association, 68, Victoria- 

| st. London, S.W. (2051 Westminster) 

British Electric Light Wiring Co, Limited, 14, 

' Urion-court, Old Broad-st, London, Е. C. 
See also page 541 


Gen. Secs. 
Assist.Gen. Sec. 


and Foyers, 


BRITISH ELECTRIC PLANT CO, Ltd, Alloa, 
N.B. (Electric Alloa, 40) (Wilfrid L. Spence, 
Man. Dir.) See also pagc 541 

British Electric & Telephone Co, 49, Queen 
Victoria-st, London, E.C. (8001 Bank) 


| British Electric Separating Co, Ltd, New Cut-rd, 


Swansea See also page 541 
British Electric Signs Co (Ltd), 9, New Broad- 
st, London, E.C. 


British Electric and Telephone Co, 49, Queen 


Victoria-st, London, E.C. 

BRITISH ELECTRIC TRACTION COMPANY, 
Ltd, Donington House, Norfolk-st, and 1 and 
4, Adelphi-ter, Strand, London, W.C. (G«rcke 
London, 6821 and 682? Gerrard and Elec. 
Eng. Office 841 Central) See also page 541 

Sir C. Rivers ао G.C.M.G. Chairman 
E. Garcke.. : . Man. Director 
С. Н. Dade .. .. . Secretary 

British Electric Transformer Co, Ltd, Hayes, 
Middlesex (J.C. Wrist, Secretary) (Trans- 
fundo Hayes Middlesex, х P.O. Hayes) 
See also page 54 

British Electrical Friendly Society, SE 
House, Norfolk-st, London, Ж.С. (Е. р 
Turner, Sec.) Рот particulars, see pages 7 м2 
and, 703 

British Electrical Superannuation Fund, Doning- 
ton House, Norfolk-st, London, W.C. (H. S. 
Parnell, Бес.) For particulars, sce раде 703 

British Electrical Trade Supply and Bitumen Co, 
20, Bucklersbury, London, E.C. (Trinidite 
London, 11229 Central) 

British Fire Prevention Committee, 1, Waterloo- 
pl, London, S.W. (E. О. Sacha, Chairmen 
of Executive; Ellis Marsland, Hon. Ser.) 

British Fuel Economiser and Smoke Preventer, 
Ltd, 12, Gt. Dover-st, Borough, London, 
S.E. (Есотесто London, 1301 Нор) 

BRITISH GOVERNMENT DEPARTMENTS, and 
the Chief Officials connected with Electri- 
city, Engineering, &c.—see pp. 736 to 74? 

British Griffin Chilled Iron and Steel Co, Ltd, 
Wheel Makers, 139, Cannon-st, London, E.C.; 
and Barrow-in-Furness (Zrcadihecl London 
ог Darrow-in- Furness, 5922 Bunk) 

British Iron Trade Association, 165, Strand, 
London, W.C. (J. Stephen Jeans, Secretary) 

British Iron and Steel Wire Manufacturers’ 
Аввос., Warrington (Hon.Sec. W.P.Rylands) 

BRITISH INSULATED AND HELSBY САВЉЕВ, 
Limited. Offices: Prescot, Lancs. (Znsulator 
Prescot, 8); Helsby, nr. Warrington (Limited 
Helsby, 4 Frodsham); and at Lennox House, 
Norfolk-st, Strand, London, W.C. (Airlike 
London, #995 Gerrard) Works: Prescot, 
Helsby and Liverpool. (D. Sinclair, General 
Manager; G. H. Nisbett, Engineer and 
Manager; W. Kerfoot, Secretary) See insert 
Advt. facing p. 1042, and also page 542 

BRITISH JOHNS-MANVILLE CO, Ltd, Elec- 
trical Specialities, &c., 81, Fenchurch-st, 
London, Е.С. (Asbestino London, 1455 
Avenue) See also page 542 

BRITISH L. M. ERICSSON MANUFACTURING CO, 
Ltd, Telegraph & Telephone Manufacturers, 
Byron House, 82/85, Fleet-st, London, E.C. 
(Works): Beeston, Notts. (Ericsson London, 
1340 Holborn) See Advt, р. 1304, and also 
page 54? 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40, 
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British Luxfer Prism Syndicate, Ltd, 16, Hill-st, 
London, E.C. (Luxfer London, 90 London 
Wall) 

British Mannesman Tube Со, Ltd, 110, Cannon. 
st, London, В.С. (Tubulous London, 2162 
Bank) ; and (works) Landore, S. Wales 

BRITISH MICA CO, Ltd. Mica Merchants, 
Lebanon-rd Works, Wandsworth, London, 
S.W. (Micamini London, % Р.О. Putney) 
See Advt., p. 1068 

British Microphone Co, Ltd, 49, Queen Victoria- 
вё, London, E. C. (432 Bank) 

British Miller Signal Syndicate, Ltd, 122 & 123, 
Salisbury House, London Wall, London, Е.С. 

British Museum, Great Russell-st, London, W.C. 
For Officials see page 740 

British Mutoscope & Biograph Co, Ltd, Makers 
of Portable Electric Lamps, &с., 18 & 19, 
Great Windmill-st, London, W.C. (Biogen 
London, 1814 Gerrard) 

British Pneumatic Railway Signal Co, Ltd, 9, 
Bridge-st, London, S.W. (3/79 Gerrard) 

British Power Co, Ltd, 5, Gt. George-st, West- 
minster, London, S.W. (а. D. Prince, Sec.) 
and at Cardiff. Sce also р. 542 

British Prism Globe Electrical Co, Ltd, 145, 
Norfolk-at, Sheffield (Zoisite Ah Geld) Sce 
also page 94: 

BRITISH PROMETHEUS CO, LTD, Manufacturers 
of Electric Cooking and Heating Apparatus, 
Works and Registered Offices: Kingston-on- 
Thames (Prometheus. Kingston-on- Thames, 
199 P.O. Kingston) See also page 44.2 

The “Prometheus” System is the only strip 
system on the market, no wire coil or embedded 
wires being used. 

Every description of Cooking Utensil and 
Heating Apparatus made at our works 
and all goods fully guaranteed. 

Radiators and Heating Stoves a speciality, 

Manufacturers of Bed Wurmere, Billiard 
Table Irons, Branding Irons, Chocolate Pots, 
Cigar Lujhters, Coffee Pots, Софее Machines, 
Cooking Kanges, Curling Tong Heaters, Curved 
Hot Plates, Domestic Irons, Flat Irons, Food 
Warmers, Foot Warmers, Frying Pans, Glaz- 
ing Irons, Goose Irons, Glue Pots, Goffering 
Iron Heaters, Grills, Hair Drying Apparatus, 
Heating Irons, Hot Water Jugs, Hot Cupboards, 
Ironing Machines, Jam Boiling Apparatus, 
Kettles, Lampholder Adapters, Laundry Irons, 
Milk Jugs, Milk Warmers, Omelet Pans, Plate 
Warmers, Radiators, Russian Теа Machines, 
Saucepans, Shaving Pots, Samovars, Sealing 
War Heaters, Ship Radiators, Soap Boiling 
Apparatus, Soup Turcens, Sterilising Appa- 
ratus, Stew Pans, Tailors’ lrons, Tanks, Teapots, 
Tramcar Heaters, Vienna Coffee Machines, 
Water Jugs, «с. 

A THOROUGBLY UP-TO-DATE AND COMPLETE 

SYSTEM. ALL SPECIAL APPARATUS QUOTED FOR 

IMMEDIATBLY ON APPLICATION. 

British Ra'lway Trattic and Electric Co, Ltd, 15, 
Victoria-st, London, S.W. 

British Rubber Mfg. Co, Rubber Manufacturers, 
South Parade, Manchester (Plunges Man- 
chester, 51:21 Central) 

British Schuckert Elec. Co, Ltd (in liquidation) 
Inquiries to Mesers. Siemens Brothers & 
Со (q.v.) 


British und South African Export Gazette 
(Monthly), 50 & 55. Eastcheap, London, Е.С. 
(Price 6d.; Ann. Sub., 8/-) (/nkoos London, 
2619 Avenue) 

British Steam Specialties, Ltd, Leicester ; and 
73, Farringdon-st, London, E.C. (Bass 
Leicester ; Growing London, 4773 Holborn) 

BRITISH THOMSON-HOUSTON CO, Ltd, 
Electrical Engineers & Manufacturers, Head 
Office and Works, Rugby, England (Aste- 
roidal Rugby, 24) Reg. Office, 83, Cannon- 
st, London, Е.С. (Asteroidal London, 879 
Bank) Branch Offices: 141, West George- 
st, Glasgow (Astcroidal Glasgow, 829 Nat.); 
41, Church-st, Sheffield (Asteroidal Shef- 
пе, 857); 9, Donegall-sy West, Belfast 
(Astervidal Belfast, 315); Collingwood- 
bldgs, Collingwood-st, Newcastie-on-Tyne 
(Asteroidal Newcastle, 2343); Trevelyan- 
bligs, Manchester (Asterotdal Manchester, 

297); aod The Hayes, Cardiff (A steroidal 
Cardiff, 1:64) Bee Adyt., p. 11, and also p. 64 
Wm. A. MeArthur, М,Р. Chairman. 
Н. С. Levis. Managing Director. 

British Trade Journal (5 Editions—English, 
Spanish, Japanese, Russian, and Indent 
Gazette), 24, Mark In, London, Е.С. (British 
Trade Journal London, 2003 Avenue) 

British United Clock Co, Ltd, Electric Clock 
Makers, 94, Aldersgate-st, London, E.C.; 
and at Birmingham — (Mitriform London, 
9089 London Wall) 

British Uralite Co, Ltd, Non-Conducting 
Material Makers, 50, Cannon-st, London, 
E.C. (Uranicos London, 2442 Bank) 

BRITISH WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY, Ltd, Elec - 
trical Engineers, Manufacturers of and Con- 
tractora for Central Stations, Apparatus for 
Lighting, Power and Traction, Westing- 
house-building, Norfolk-st, Strand, London, 
W.C. (Multiphase London, 3261 and 2476 
Gerrard); (works) Trafford Park, Man- 
chester (5222); 5, Cross-st, Manchester 
(5237); 65, Renfield-st, Glasgow (7708 
Argyle); Central House, New-st, Вігшіор- 
ham (22/7); Market-place-bldngs, Shef- 
field (Multiphase Sheffield, 3502) ; Colling- 
wood-bldga, Collingwood-st, Newcastle-ou- 
Tyne (265); and Pheenix-bldge, Cardiff 
See Advt., p. 1091 and also page 542 

Brittain, P. F., Representative of Evershed and 
Vignoles, Ltd, 110, Cannon.st, London, E.C. 
(Purposeful London, 5200 Bank) 

Brittan, Thomas, Telegraph Engineer апа Con- 
tractor, 21, Hermes-st, and 54, Risinghill.st,. 
Pentonville-rd, London, N. 

Brittle. John Richard, M. Inst. C. E., F. R. S. E., 

. Telegraph Engineer, Farad Villa, Vanbrugh- 
hill, Blackheath, London, S.E. 

Britton, R., Superintendent Telegraph Instru- 
ment Factory, Bovay-pl, Holloway, Lond. N. 

Britton, S. E., Burgh Electrical Engineer, Elec- 
tricity Supply Works, Motherwell, N.B. (27) 

Brixton Technical Institute, Brixton, London, 
S.W. For Teachers, фес, sec p. 717 

Broadbent, D., Electrical Engineer, 1854, Lord- 
st, Southport, Lancs. (6097) 

Broadbent, D. R., A. M. I. E. E., A. M. I. M. E., Elec- 
trical Eogineer, 50, Auns-pl, London, S. W. 
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Broadbent, Frank, M.LE.E., Teacher of Elec- 
trical Engineering, Battersea Polytechnic 
Institute, Battersea, London, S.W. 

Broadbent (J. C.) K Co, Ltd, Boiler Covering 
Manufacturers, 73, Basinghall-st, London, 
E.C.; and Redcar and Hazlehead (Un- 
bleached London) 

Broadbent (S. K.) & Co, Electric Light Con- 
tractors, Douglas, Isle of Man (204) 

Broadbent (Тћов.) & Sons, Limited, Engineers and 
Electric Crane Builders. Chapel НШ, Hud- 
dersfield (Broadbent Hwddersficld, 102) 

Broadbent, Т. W., Electrical Engineer, Victoria 
Electrical Works, Huddersfield (571) 

Broadhead & Co, Electrical Engineers, 82, 
Thomas-st, Manchester (226 Central) 

Broadhead, John, Electrical Engineer, 130, Lily- 
croft-rd, Manningham, Bradford 

‘Broadhurst, B., Secretary and Assistant Manager 
Brush Elec. Engineering Co, Ltd, Victoria 
Works, Belvedere-rd, Lambeth, London, S. E. 
(1647 Нор); and Wolverton-ave, Norbiton 

Broadhurst, J., Assistant Engineer, Electricity 
Works, Worthing 

Broadley, G. F., Resident Electrical Engineer, 
Bethnal Green Infirmary, Cambridge 
Heath, London, N.E. 

Brock, Frederick W., Electrical Engineer, 287, 
Shirland-rd, St. Peter’s Park, London, W. 

Brock, S. N. de S., A. I. E. E., Electrician, South 
Tower, Crystal Palace, Sydenham, London, 
S.E. | 


Brock & Tiesidgton, Electrical Engineers, 6, 
Woodville-rd, Thornton Heath, Croydon 
Brockelbauk Coupling Syndicate, Ltd, 35, Queen 
Victoria-st, London, Е.С.  (Auscos London) 
Brockie, James, Electrical Engineer, 12, Тувоп- 
rd, Forest Hill, London, S. E. 
BROCKIE-PELL ARC LAMP, Limited, Sole 
Makers of the Brockie-Pell Arc Lamp, 60. 


Worship-st, London, Е.С.  (/UÜuminers 
London, 270 London Wall) Bee Advt., 
p. 1025, and also page 54.3 

Lord Suffield, K.C.B. ... Chairman 


W. J. G. EitzGibbon ... Man. and Secretary 

Brodie, J. A., M. I. C. E., City Engineer, Town 
Hall, Liverpool 

Brodie, P. M. S., Manager, India Rubber Со, 
Silvertown, London, E.; and Ranfurly, 
Buckhurst Hill, Essex 

Brodie, W. A., Electrical Engineer (San Rocco, 
San Remo, Italy), Fernhill, Wootton Bridge, 
Isle of Wight 

Brodrick, Hon. А., Managing Director of the 
African Direct Telegraph Co., Director of 
the Eastern Extension, the West African, 
the Europe and Azores, the Pacific and 
European, and the Western Telegraph Com- 
panies, Electra House, Finsbury Pavement, 
London, E.C. | 

Brodrick (У. Н.) & Co, Engineers and Ship 
Surveyors, 37, Wellington-at, Hull (982) 

Bromell, J. H., Electric Bell Fitter, 68, Eglinton- 
rd, Bow, London, E. 

Bromhead & Co, Engineers, Valuera and Patent 
Agents, 33, Cannon-st, London, Е.С. (2236 
Central) 

Bromley & Batstone, Electrical Engineers, 24, 
Holborn, London, Е.С. (Workpeople Lon- 
don, 4839 Holborn) 


Bromley, E. C., Electrical Engineer (Bromley 
and Batstone), 24, Holborn, London, Е.С. 

Bromley (Kent) Electric Light aud Power Com- 
pany, Ltd, 21, West-st, Bromley, Kent (К. 
Barker, Engineer and Manager) (108 
Bromley) Sce also page 04» 

Brompton & Kensington Electricity Supply Co, 
Ltd, Richmond-rd, Earl's Court, London, 
S.W. (Transformer London, 653 Kensing- 
ton) See also page 543 

H. W. Bowden ... Manager & Chief Engineer 
Thos. J. Owens, F. C. I. S. Secretary 

Brompton & Piccadilly Circus Railway Со.— 
Amalgamuted with Great Northern & Strand 
Railway Co, under the title of the Great Nor- 
thern, Piccadilly& Brompton Railway Co(q.v.) . 

Brook, А. B., A. M. I. E. E., Electrical Engineer, 
50, Honoria-st, Farto wu, Hudderafield 

Brook, Albert, A. I. E. E., Direct United States 
Cable Co, 50, Old Broad - st, London, E. C. 

Brook, C., Officer - in- Charge, Indo-European Tele- 
graph Co, 6 & 8, Lime-st.-sq, London, E. C. 

Brook, Ernest, Electrical Eng neer, д, Com- 
mercial- eres, Huddersfield 

Brook, Hirst & Co, Switch Gear Makers, North- 
gate Electrical Works, Victoria-rd, Chester 

Brooke, John, Electrician and Electric Dell 
Fitter, 9, Cross-st, Wakefield 

Brooke (J. У.) & Co, Ltd, Makers of Electric 
Lifts, &c, Adrian Ironworks, Lowestoft . 
(Brooke Lowestoft) 

Brooke, Sir W. R, K. C. I. E., Ex-Director General! 
of Indian Government Telegraphs, 62, Albert. 
Gate-mansions, Kensington. London, W. 

Brooker, A., Manager Bell and Telephone Dept., 
General Electric Co, Peel Works, Adelpbi, 
Salford 

Brooker, Dore & Co, Metal Merchants, 6, 
Fenchurch-st, London, E. C. (Brooker London, 
64 Avenue) 

Brooker & Goss, Ltd, Electrical Eugineers, 
Freezy water, Waltham Cross; and Broad- st 
House, London, E. C. Sec also раде 543 

Brooker, Gregson & Co, Electrical Engineers and: 
Contractore, 19, Dale End, Birmingham 

Brookes- Edwards, H., Electrician, Cardigan 
Works, Wakefield, Yorks. 

Brookes, John, Manager, Ingleton Electric Light- 
ing and Power Co, Ingleton 

Brooking, A., Electrical Engineer, 69, Long. 
brook-st ; and 25, Richmond-rd, Exeter 

Brooking, J. H. C., A. M. I. E. E., Electrical 
Engineer, 85, Northumberlaud-rd, Old 
Trafford, Manchester 

Brookman, F. W., Electrician, Sanitary Мапиге- 
Works, Entwisle-rd, Rochdale 

Brooks, A. R., Electrician, St. Elmo, Carew. rd, 
Wallington, Surrey 

Brooks & Brooks, Electric Lamp Makers, 110, 
Cheapside, London, E. C. 

Brooks, D. G., Representative for Scotland Sim- 
plex Steel Conduit Co, Ltd, 1654, W. George- 
st, Glasgow (Simplex Glasgow, 5177 Corp) 

Brooks, E., Electrician to R. E. Dept (S. Lond. 
Sub- Div.), Wellington Barracks, London, S. W. 

Brooks, E. E., B.Sc., Instructor in Electrical En- 
gineering at the Technical School, Leicester 

Brooks, J. F., A. M. I. M. E., Instructor in Mecha- 
nical Engineering, Municipal Technical 
School, Leicester 
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Brooks, Thomas & Со, Ltd, Electric Light Con- 


tractora, Lower Abbey-st. aud 4, Sackville- 
pl, Dublin . and 222. 


Crooks & Walker, S eam Valve Mak: га, &c.18,Lon- | 


don-st, E.C. (Zirassiness London, 2041 Av.) 

Brooks, W. J., Inventors’ Medel Maker, 33, 
Fitzroy-st. Fitzroy-sq, London, W. 

Brooks, W. S., B.Sc., Teacher of Electrical En- 
gineering, Techuical Institute, Norwich 
Vrookson, W., Clerk of Works, District Council's 

Electricity Works, Bexley 

Procom, G. H., A... E. E., Electrical Engineer, The 

Technical College. Huddersfield 
sroom & Wade, Ltd, Electrical and Mechanical 
Eugineers, High Wycombe, Bucks. 

Brotherhood, Peter, Steam Engine Maker, 15, 
and 17, Belvedere-rd, Lambeth. London, 
У.Е. (Brotherhood. London, 97 Hop) 

Brothers, Edwin J., A. M. I. E. E., Electrician, 155, 
Friern.rd, East Dulwich, London, S. E. 

Brotherton, John, Manager of Helsby Works, 
British Insulated and Helsby Cables, Ltd, 
Helsby, near Warrington 

Brotherton (John), Ltd, Telegraph Pole Makers, 
Monmore-green, Wolverhampton ; and 139, 
Cannon-st, London, Е.С. ( Гиђауе London, 

Brough (Thos.) & Sons, Electrical Apparatus 
Makers, 66, S. John-st, Liverpool, W. (2507) 

Brough, W. E. S., B.A., Teacher of Physics and 
Mathematics, Municipal Technical Instituie, 
Portsmouth 

Lroughall, Geo., A. M. I. E. E., Electrical Engineer, 
2, Queen Anne з-раје, London, S. W. 

Iiroughall, Henry T., Electrical Engineer and 
Contractor, 281, Moseley - rd, Birmingham 

Eroughton Copper Co, Ltd, Copper Manufac- 
turers, Manchester (Copper Co Manchester, 
638) ; and at London and Glasgow 

Broughton, H. H., Head of Electrical Engineer ng 
Dept, Municipal School of Science and 
Technology, Brighton 

Broughty Ferry Burgh Electricity Works, 
Broughty Ferry, N.B. (James L. Turnbuil, 
Resident Engineer and Menager) (172) 

Brousson, В. P., Engineer and Traffic Manager, 
Great Northern and City Railway Со., 181- 
183, E-sex-rd, London, N. 

Browett, Lindley & Со, Ltd, Steam Engine 
Makers, Patricroft, Eccles 
croft, 10 Ессјев) 

Browett, Thos., M.LE.E., M. I. M. E., Consulting 
Engineer, 6, Old Queen-st. London, S.W. 

Brown, A., M. I. C. E., City Engineer, Corporation 
Tramways, Nottingham 

Brown (A.) & Sons, Dealers in Electrical Appa- 
ratus, 77, Lansdowne-rd, Dalston, London, 
N. E. (326 Dalston) 

Brown, A. C., M. I. E. E., Electrician, Mechanician 
and Fire Alarm Expert, 7, Queen-&q, Eldon- 
86, E.C., and 129, Algeruon-rd, Lewisham, 
S.E., London 

Brown, A. G., Electrical Engineer, 49, Deansgate, 
Manchester (Brownish Manchester, 4337) 

Brown, Albert, Electrical Engineer, 25, Priory- 
st, Bedford 

Brown, Alfred, Assistant Secretary & Registrer, 
Direct United States Cable Co, Ltd, 50, Old 
Broad.st, London, Е.С. 

Brown, Andrew, Engineers’ Agent. 110, Cannon- 
at, Lond, Е.С. (Browpost London, $165 Bank) 


(Sundon Patri- | 
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Brown, Arthur R., Consulting Engineer, ВИ бег 
Square-bldgs, London, Е.С. (Embedded 
London, 298 Avenue) 

Brown & Barlow, Electrical and’ Mechanical 
Engiuecrs, 16 & 17, Loveday-st, Birmingham 

Brown Bayley's Steel Works, Limited, Makers 
of Steel Castings for Electricians, Sheffield 
(Bayley Shefield, 82); and 5, Laurence 
Pountney-hill, London, Е.С. (Bali London, 
5232 Bank) 

Brown (Bradshaw) & Со. Electrical and 
Mechanical Valuers, Billiter-square-bldgs, 
Biliter-q, Е.С. (144 Avenue), and 4, 
Caureh-rd, S.E. (205 Sydenham), London 

Brown Bros. & Co, Ltd, Electrical and Mechani- 
cal Engineers, Ro:ebank Iron Works, Edin- 
burgh (16 Central) 

Brown, C., Consulting Engineer, 20, Tothill-st, 
London, S.W. (Postcard Loudon, 5236 
Westminster) 

Brown & Co, Woodworkers for Electricians, 
75-85, McAlpine-at, Glasgow (Sores Glas- 
gow, 500 and 267) 

Brown, С. R., Asst. Superintendent Engiueer, 
Corporation Electricity Works, Valley-rd, 
Bradford 

Brown, С. S. Vesey, M.Inst.C.E., Electrical Engi- 
neer, Northern Counties Electricity Supply 
Co, Ltd, 13, Mosley-st, Newcastle-on-Tyne ; 
and 25, Percy-gdns, Tynemouth 

Brown (D.) & Co, Electricians, Bridge-end, 
Byker, Newcastle (2454) 

Brown (D.) & Sons, Hudderafield, Ltd, Wheel 
Cutteraand Pattern Makers, Lockwood, Hud- 
derafield (Patterns Huddersfield. 229 and 80) 

Brown, E. Walker Engineering Laboratories, 
University College, Liverpool 

Brown (E. А.) & Co., Wire Workers, Collyhurst 
Wire Works, Rochdale-rd, Manchester (5123) 

Brown, F. D., Consulting Eogineer, 2, Princes- 
et, Belfast | (02234) 

Brown, F.G., Electrical Engineer, 42, North- 
street, Rushden 

Brown, Frederick. M. I. E. E., Electrical Engineer, 
Melbourne House, Qucen’s-rd, and 57, 
Bridge-st, Walsall 

Brown, Frederick, Electric Light Engineer and 
Contractor, 11, Upper George-st, Bryanston- 
ва, London, W. (2869 Paddington) 

Brown & Green, Ltd, Engineers and Castings 
Makers, Luton, Beds. 

Brown, Harold, General Manager, Manx Electric 
Railway Co, Ltd, 1, Strathallan-crescent, 
Douglas, Isle of Man 

Brown, Harold Thomas, Asst. Electrical Engineer, 
Cambridge Electric Supply Co, Thompson’s- 
ln, Cambridge 

Brown, H. Е., Second Distributing Engineer, 
Borough Electricity Worke, Poplar, Lon- 
don, E. 

Brown Hoisting Machinery Co. (Inc.), Electric 
Crane Makers, 59, Victoria-st, London, S.W. 
(Shovelling London, $20 Westminster) 

Brown (Hugh) & Co, Ironmongers and Dealers, 
50-54, Robertson-st, Glasgow (99.4) 

Brown, James, A. M. I. E. E., Electrical Engineer 
Kilmalcoln Electricity Co, Kilmalcolm, 
Renfrewshire, N. B. 

Brown, James, Dealer in Electrical Supplies, 76, 
St. Vincent-st, Glasgow 
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Broyn, J. Fiddes, Superintendent of Works, 
Charing Cross and Strand Electricity Supply 
Corporation, 89, Commercial-rd, Lambeth, 
London, S.E. 

Brown, J. Halby, Electrical Engineer, 114, 
Newbridge rd, Lower Weston, Bath 

Brown, John, F.R.S., A. M. I. E. E., Electrician, 
Longhurst, Dunmurry, Belfast 

Brown (John) & Co, Ltd, Engineers aud Boiler 
Makers, Atlas Works, Sheffield; Clydebank, 
Glasgow ; (812) and 25, Victoria-st, London, 
S.W. (Atlas Злећаа ; Aldwarke London, 
209 Westminster) 

Brown, John S., Electrical Engineer, 21, Oxford- 
st, Swansea (166) 

Brown, J. R., District Manager, National Tele- 

phone Company, 155, High-st, Dumfries 

Brown, J. Walter, Electrical Engineer, 57, Grace- 
church-st, London, Е.С. (Vitrified London, 
858 Central) 

Brown, Lenox & Co, Steel Telegraph Виоу 
Makers, 9, Martine Jane, Cannon-st, Е.С. 
(5554 Bank), and Westferry-rd, E. (262 
Eastern), London (Ambidezter London) 

Brown & Luke, Electrical Engineers, 181, Brook- 
st, Broughty Ferry, Dundee (IX) 

Brown & McClelland, Consulting Engineers, 43, 
Sandbill, Newcastle (214) 

Brown & May, Ltd, Steam Engine and Boiler 
Makers, Devizes (Foundry Devizes) 

Brown, Oswald, М.Т.С.Е., Civil Engineer, 32, 
Victoria-st, London, S.W. (Acqua London, 
950 Victoria) 

Brown, Robert, Managing Director, Traction 
Company of the U. K., Ltd, 16, Great 
George-st, Westminster, London, S.W. 
(Qvertrip London, 331 Westminster) 

‘Brown, E. T., Manager & Secretary West India 
& Panama Telegraph Co, Dashwood House, 
New Broad-st, London, E.C. 

coe Ze W., Electrical Engineer, Walmsley-st, 

u 

Brown, S. G., Electrical Engineer, 
hill, Putney, London, S.W. 

Brown & Son, Electrical Apparatus Makere, 25, 
Charlotte-st, Caledonian-rd, London, N. 

Brown (Wm.) & Co, Electrical Engineers, 4, 
Birley-st, Blackpool (126) 

Brown (Thos.) & Co, Ltd, Dealers in Electrical 
Supplies, 24, Union-st, Dundee (01985) 
Brown, Т. 5. Electrical Engineer, 69, High 

Bridge, Newcastle-on- Tyne (2848) 

Brown, W., District Manager, National Telephone 
Со, 15, Panmure-st, Dundee 

Brown, W., Electrician, Siemens Brothers & Co, 
Ltd, Woolwich, London, S.E. 

Brown, W., B. Se., A. M. I. E. E., Electrician and 
Assistant Physicist, Royal College of 
Science, Dublin 

Brown, W. A., Distributing Engineer, St. Рапсгав 
Borough Council, 57, Pratt-st, Camden 
Town, London, N.W. 

Brown, W. H, Electrical Engineer, Salis, 
Schwabe & Co, Rhodes Works, Middleton, 
Manchester 

Brown, Wm., Electrical Engineer, 36, Woodland- 
gdns, Muswell Hill-road, Highgate, London, 


9, Putney- 


Brown, Wm, Electrical Engineer, 29, Whetstone- 
park, Liucoln’s-inn-fields, London, W.C. 


— 
pd 


Please forward at once to Mr, G. TUCKER 


London, any Alterations or Correctio 


Brown, Wm., lst Class Technical Officer, Engi- 
neer-in-Chief'a Office, G.P.O., London, E.C. 

Brown, W. R., Electrical Engineer, 14, Mill.st, 
Macclesfield (0172) ; and Buxton 

Browne (Charles M.) & Co, Electrical Engineers, 
19, Poland-st, London, W. 

Browne, Ernest, Electrical Engineer, Gent & 
Co, Faraday Works, Leicester 

Browne, В. F., Electrician, c/o British Electric 
Traction Co, Donington House, Norfolk-st, 
Strand, London, W.C. 

Browne, T. B., Managing Director (James & 
Browne, Ltd), 342, King-st, Hammersmith, 
London, W. (Jemminess London, 215 
Hammersmith) | 

Browne, Wilfrid L., Asst. Electrical Engineer, 
Corporation Electricity Works, Мог:еу, 
Yorks, | 

Browns, W, J., Superintendent Eastern Tele. 
graph Co, Ltd, 20, Brown-st, Manchester 
(4515 Central) 

Browning & Bertram, Engineer’s Agents, 16, 
Victoria-st., London, S.W. 

Browning, Е. А., А.М.Г.Е.Е., Electrical Engineer, 
5, Alpha-terrace, Nottinghain 

Browning, J., Scientific Instrument Maker, 78, 
Strand, London, W.C. 

Browning, J. J. M., Electrical Engineer, 8, 
Harold-st, Camberwell, London, S.E. 

Brownlee (A.) & Co, Electric Lamp Makers, 
&c, 33, Anderston Quay, Glasgow (Quay 
Glasgow, 420 Argyle) 

Brownlee & Co, Ltd, Telegraph Pole Makers 
City Saw Mills, Glasgow (906 Royal) 
Brownridge, Chas., Borough Engineer, Birken- 

head (335) 

Bruce (Alex.) & Co, Telegraph Pole Makers, 53, 
Bothwell-st, Glasgow; and Grays, Essex 
(Sleepers Glasgow, 645 Argyle; Hearty 
Grays, 86 Tilbury) 

Bruce, Archibald, Electrician, 194, Buchanan-st, 
Glasgow (347 Royal) 

Bruce, Eric S., Electrician and Balloon Engi- 
neer, 55, Victoria-st, Westminster, London, 
S.W. 

Druce, F., Electiical Engineer, 2, York-bldga, 
Hastings (Bruce Hastings, 89Ү) 

Bruce, G. A., A.M.LE.E., Borough Electrical 
and Tramway Eugineer, Electricity Works, 
Lowestoft 

Bruce, J. B., Electric Light Fittings Maker, 
Havelock Works, Ernest at, Birmingham 

Bruce, J. K., Trafic Manager, London County 
Council Tramways, 505, Camberwell New- 
road, London, S.E. 

Bruce (John) & Sons, Ships' Telegraph Instru- 
ment Makers, 60, South Castle-st, Liver- 
pool (1543) 

Bruce, John G., Electrical Engineer, Borough 
Council Electricity Dept., 57, Pratt-st, 
Camden Town, London, N.W. 3 

Bruce Peebles and Co, Ltd. Sce Peebles (Bruce) 

& Co, Ltd. | 

Bruce & Still, Ltd, Engineers апа Lamp Post 
Manufacturers, 49, Sefton-st, Liverpool 
(Galvanizer Liverpool, 517) 

Brunner, H. B., Electrician and Chemist, Win- 
nington Park, Northwich, Cheshire (103) 

Brunner, L. F., Electrical Agent, 279, Romford- 
rd, Forest Gate, London, E. 


; 1, 2 and 3, Salisbury-court, Fleet-strest, 
ns necessary in the above particulars. 
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Brunner, Mond & Co, Limited, Alkali Manufac- 
turers, Winnington, Northwich; and 59, 
Victoria-st, S.W., (Sodalis London, 385 
Westminster) апа 39, Lombard.st, Е.С. 
(Sesqui London, 1158 Avenue), London 

Brunton (A.) & Son, Electric Tramway Соп- 
tractore, Queen's Dock, Hull (829) 

Bruuton, Sydney Linton, Assoc. M. Inst. C. E., 
M. I. E. E., Electrical Engineer, Are Works, 
Chelinsford, Essex 

Brunton (W.) & Co, Electric Fuse Makers, 
Cambrian Fuse Works, Wrexham 

Brunton (W. N.) & Son, Makers of High Resist- 
ance Materials, &с.. Musselburgh, Scotland 
(Wiremill Musselburgh, 28) 

BRUSH ELECTRICAL ENGINEERING 
COMPANY, Limited, Electrical and Mecha- 
nical Engineers, Makers of Electric Lamps, 
Dynamos, Alternators, Transformers, Tur- 
bines, and Steam Engines, Electric Railways 
and Tramways, Steam Locomotives, and all 
kinds of Rolling Stock, &c. Head Offices: 
Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. (Magneto London, 1:47 Нор, 
and (Engineers) 7059 Hop) Works: Lough- 
borough, Leics. (Falcon Loughborough) See 
also р. 943 

Lord Vaux of Hairrowden, Chairman 
(Secretary and Assist. 
В. Broadhurst "'] Manager 

Bruton, F., Electrical Engineer, Urban Electric 
Supply Co, Caterham 

Bryan (C.) & Co, Electric Coil Winders, 87, 
Wellipgton-st, Gunnersbury, London, W. 

Bryan, Frank, Electrical Engineer, 87, Wellesley- 
rd, Gunnersbury, London, W. 

Bryant, E. G., Electrical Engineer, Delphi- 
chinbrs, 55, Old Christchurch-road, Bourne- 
mouth (01149) 

‘Bryant, Gordon, Borough Electrical and Tramway 

Engineer, 29, Queens-rd, Great Yarmouth 

Bryant & Sons, Electrical Engineers, &c., 58, 
Regent-st, Weston-super-Mare 

Bryant Trading Syndicate, Ltd, Electrical Im- 
portera & Exporters, 75 and 74, Broad.st 
Avenue, Е.С. (Вгуашта London, 3873 Cen- 
tral); and 230, Pentonvile-rd, N. (1591 
Central), London 

Bryden (John) & Sons, Mechanical and Electric 
Bell Hangers, 90, Gloucester-rd, Queen's 
Gate, London, S.W. (Bryarum London, 500 
Western) ; and at Edinburgh, Glasgow and 
Dundee 

Bryden (William) & Son (William Bryden 
Walker), Electricians, 55, George-st, Edin- 
burgh (264); and 206 Bath-st, Glasgow 
(627 Douglas) 

Bryden-Brown, J., Resident Engineer, Empire 
Electric Light & Power Co, Chesham, Bucks. 

Brydges, J. K., Borough Electrical Engineer, 
Corporation Electricity Works, Eastbourne 

Brydon & Co, Agents for Hudson's Tramoear 
Life Guard, 86, Leadenhall-st, London, Е.С. 
( Wideness London) . 

Вгузоп, Robert, jun., Electric Lighting Соп- 
tractor, 150, High-st, Kirkcaldy, М.В. (7х1) 

Bryson, William A., F. R. S. E., Consulting 
Electrical Engineer, 16, Charlotte-st, Leith 

Bubb, H. J., Electrician, Aluminium Castings Co, 
Ingleston Foundry, Greenock 


Buchan & Hogarth, Consulting Electrical Engi-. 
neers, 67, George-st, Edinburgh (Consulting 
Edinburgh, 22567) 

Buchan, Mathew, Coasulting Electrical Engineer 
(Buchan & Hogarth), 67, George-st, Edin 
burgh (Consulting Edinburgh, 2562) 

Buchanan, А. M., Dealer in Railway and Tram- 
way Plaut, Ae, 5, Laurence Pountney.hill, 
Lond, E.C. (Buchanan London, 5579 Bank; 

Buchanan E Curwen, Electrical Engineers лпа 
Contractors, 64, Victoria-st, London, S.W. 
(48.5 Westminster) Branches: 26, Baldwin- 
st, Bristol (7.223); & The Parade. Beckenham 

Buchanan, Harry, Electrical Engineer, 64, 
Victoria-st, London, S. W.; and 36, Baldwin- 
st, Bristol 

Buchanan (Ну.) & Co, Engineersand Water Wheel 
Makers, 9 and 11, Fenchurch-ave, London,. 
ЕС. 

Buchanan, James, Consulting Engineer, Singleton 
House, Huyton, Liverpool (21 Huyton): 

Buchanan, John, D.Sc., Headof Electricity Dept., 
Robert Gordon’s College, Aberdeen 

Buchanan (J.) & Son, Engineers, Caledonia 
Foundry and Engine Works, Liverpool (73.7. 
Bootle) 

Buchanan, R. A., Electrician, Dunfillan, Helens- 
burgh, N.B. 

Buchanan, W., Electrical Engineer, Clifton. 
Villa, Репа Fields, Wolverhampton 

Висћапз & Macintyre, Electric Bell Fitters, 
50, Union-st, Glasgow (904 Royal) 

Buck & Hickman, Ltd, Dealers in Machine Tools, 
&c., 2 and 4, Whitechapel-rd, London, E. 
(Rocbuck London, 844, 845 and S867 
Avenue) 

Buck, Joseph, Lathe and Tool Maker for Elec- 
tricians, 56, Holborn-viaduct, Е.С. (7340 
Central) ; and 220, Blackfriars-rd, S.E., 
London | 

Buckell, Lionel E., Electrician, Electric Supply 
Co, New Bridge-st, Newcastle-on- Tyne 

Buckingham Electric Light Co, Buckingham 
( Electric Works Buckingham) 

Buckingham (J. W.) & Sons, Electrical Engi- 
neere, 22, Circus-rd, St. John’s Wood, Lon- 
don, N.W. 

Buckland, W. A., Electrical Engineer, 65, 
Weatover-rd, Wandsworth, London, S.W. 

Buckle (С. L.) & Co, Electricians, 56a, ый 
hill, London, Е.С. 

Buckley & Beach, Electric Light Contractors, 
58, Cale-st, Chelsea, London, S.W. (1674 
Kensington) 

Buckley, M. J., A.M.I.E.E., Electrician, 26, 
Bessboro’-terrace, N.C.R., Dublin 

Buckley, Samuel, Lifting Jack Manufacturer, St.. 
Paul’s-sq, Birmingham (11); and Sheffield 
(1986) (Tungsten Birmingham ог Sheficld) 

Buckley (Samuel) & Co, Ltd, Engineers’ Tool. 
Makers, Hooley Hill Tool W orks, Guide 
Bridge, near Manchester (Tools Hooley Hill) 

Buckley & Taylor, Ltd, Steam Engine Builders. 
Castle Ironworks, Oldham, Lancs. (Engines 
Oldham, 8) 

Buckmaster, H. C., Electrician, c/o Dick, Kerr 
& Co, Ltd, Electrical Works, Preston, Lanes. 

Bucknall (W. G.) & Co, Electric and Gas Light- 
ing Engineers, 121, Mount Pleasant, Liver- 
pool (2252 Royal“ 
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Buckton, C., A. I. E. E., Manufacturers’ Agent, 
Moravian House, Lightcliffe, nr. Halifax (2x) 

Buckton, Wm. W., Electrical Engineer, The 
Electrical Co, Ld, 121-125, Charing Cross- rd, 
W. C., and 80, Woodland-gdne, Muswell Hill, 
N., London 

Budd, F., Electrical Engineer, cjo Messrs. 
Siemens Brothers & Co, Ltd, Woolwich, 
London, S.E. 

Budd, H., Electrical Engineer, 22, Exmouth-rd, 
Southeea 

Budden, R. W., Superintendent of the Commercial 
Cable Co, 18, Moult-st, Manchester (1608) 

Budgett, H. B., Mining Engineer, 25, Lime.st, 
London, Е.С. (+917 Central) 

Buenos Ayres & Belgrano Electrie Tramways Co, 
Ltd. 52, Moorgate-st, London, Е.С. (H. S. M. 
Woodrow, Secretary) (Tramite London, 198 
London Wall) See also page 543 

‘Buenos Ayres Electric Tramways Co, Ltd, 78, 
Cornhill, London, E.C. (C. A. Hunii, Sec.) 

Buenos Ayres Electric Tramways (1901), Ltd, 
78, Cornhill, London, Е.С. See also page 543 

Buenos Ayres Grand National Tramways Со, Ltd, 
6 & B, Eastcheap, London, Е.С. (35 Avenue) 

Buenos Ayres New Tramways Co, Ltd, 18, 
Eldon-st, London, Е.С. (Е. Thursby, Sec.) 

Buftoline Patent Noiseless Gear Co, Chapel.st, 
Levenshulme, near Manchester 

Builder, The (weekly), Catherine-st, 
W.C. (Price 44.) (6112 Gerrard) 

Building News & Engineering Journal (weekly), 
Clement's House, Clement’s Inn Passage, 
Strand, London, W.C. (Ann.Sub., 193. 6d.; 
Single copies 454.) 

Buley, John, Consulting Engineer, 5, Laurence 
Pountney-lane, London, Е.С.  (Syphonia 
London, 1163 Central) 

Bulfin, Ignatius, B.A., A. M. I. E. E., Borough Elec- 
trical Engineer, and Assistant Tramway 
Engineer to the Corporation, Bournemouth 

Bul, J. Cecil, Manager and Secretary of 
the City of London Electric Lighting 
Company, Ltd, and Secretary of the Electric 
and General Investment Company, Ltd, 
1 and 2, Great Winchester-st, London, E.C. ; 
and “ Wilcote," The Leas, Westcliffe-on-Sea 
(Lumen London, 9329 London Wall) 

Bullen & Co, Electrical Engineers and Con- 
tractors, 450, Edgware-rd, London, N.W. 

BULLERS LIMITED, Manufacturers of Porce- 
lain Insulators, Telegraph, Telephone, and 
Railway Stores, Electric Light Fittings 
(China, &с.), 3, Laurence Pountney- hill, 
‘London, E.C. (Bullers London, 575 Bank) 
Works: Hanley and Tipton See Advt., 
р. 1229, and also p. 543 

Bullerwell, J. W., M.Sc., Asst. Lecturer and 
Demonstrator in Physics, Durham College 
of Science, Neweastle-on-Tyne 

Bullivant & Co, Ltd, Wire Rope Manufacturers, 
72, Mark-lane, E. C. (Bullivants London, 
2110 Avenue); and 38, West Ferry-rd, E., 
London; and South Shields 

Bulloch, Wm., C. A., Joint Manager, Electric 
Conatruction Company, Limited, Bushbury 
Works, Wolverhampton 

Bullock, T. A., Divisional Superintendent Eastern 
Telegraph Co, 11, Old Broad-st, London. 
E. C. (Signally London, 1129 London Wall) 


London, 
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Bullock, W. J., Maius Supt, Central Electricity 
Station, Abbey Mills, West Ham, and 22, 
Deanery- rd, Stratford, London, E. 

Bullocke, G. L., Electrician, Marconi's Wireleas 
Telegraph Co, 18, Finch-lane, London, Е.С. 

Bulmer, Albert E., Electrical Engineer, 42, Cav- 
endish-pl, Newcastle-on-Tyne 

Buluwayo WaterworksCo, Ltd, Electricity Supply 
Contractors, 3, Copthall-bldgs, Copthall-ave, 
London, E.C. (G. R. Saunders, Sec.) 

BUMSTED & CHANDLER, High-Speed Engine 
Makers, Cannock Chase Foundry and En- 
gine Works, Hednesford, Staffs. (Bags 
Hednesford) 8e Advt., p. 10 

Makers of Chandler's Patent Silent" Engine 
Jor Driving Dynamos direct. 

*Bumsted, F. D., Messrs. Bumsted & Chandler, 
Cannock Chase Foundry, Hednesford, Staffs. 
(Bags Hednesford) 

Bunce Bros. & Со, Ltd, Electric Light Fittings 
Makers, Savile Park-st, Halifax, Yorks. 
Bunce (E. G.) & Co, Electrical Engineers, 6, 
Nottingham-street, London, W. (1172 

Mayfair) 

Bunce, T. W., Shift Engineer, Corporation Elec- 
tricity Works, Canterbury 

Buncher & Haseler, Metal Stampers, 35, Cock- 
laue, Snow-hill, London, Е.С. 

Buncle, James, Electrical Apparatus Maker, 93, 
Shandwick-pl, Edinburgh (2200) 

Bunn, W., Electrician, 23, Oxford-rd, Stroud- 
Green, London, N. 

Bunting, G. W., Asst. Engineer, Sheerness and 
District Electric Power and Traction Co, 
Ltd, Sheerness 

Bunting, J. H., Electrical Engineer, Bruce 
Peebles & Co, Ltd, Edinburgh 

Burbridge, Altred H., Electrical Engineer, Adare, 
Atlantic-rd South, Weston-super-Mare 

Burbridge, J., Chief Electrical Engineer, Leeds 
City Electric Tramways, Leeds (Tramways 
Leeds, 44) 

*Burch, G. J., M.A., D.Sc., F.R.S., Lecturer in 
Physics, University College, Reading; and 28, 
Norham-rd, Oxford 

Burch, W., M.I.C.E., Assistant Engineer for 
Admiralty New Docks, Keyham Exten- 
sion,” Devonport 

Burchell, J. G., District Manager of National 
Electric Construction Co, 26, Amhurst-rd, 
Hackney, London, М.Е. 

Burdon, C. Barnard, Patent Agent. 159, Queen 
Victoria-st, London, Е.С. 

Burge, C. A., Superintending Engineer, Southern 
District, Postal Telegraphs, Cork 

Burgess, Chae, Chief Clerk, Corporation Elec- 
tricity Works, Kirkcaldy, N.B. 

Burghardt & Hyde, Electro-Chemista, 35, Foun- 
tain-st, Mavchester (Invert Manchester) 

Burgoine, Alfred, Electric Launch Builder, 
Kingston-on-Thames (26); and Riverside, 
Hampton Wick 

Burham, H., Electrical Engineer, 60, Fratton-rd, 
Fratton, Portsmouth 

Burley, T., Telegraph Engineer, Midland Rail- 
way Company, Gloucester 

Burmah Electric Tramways and Lighting Co, 
Ltd, Worcester House, Walbrook, London, 
Е.С. (W. В. Elston, Secretary) See also 


page 543 
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Burmah  Tramways Construction Со, Ltd, 
Worcester House, Walbrook, London, Е.С. 
(W. В. Elston, Secretary) Sce also раде 544 

Burman, В. H., Reflector Maker and Metal Spin- 
ner, Avon Works, Windmill-st, Horse Fair, 
Birmingham (Reflection Birmingham, 3455) 

Burn Bros, Electric Bell Fitters, 23 and 24, 
Charing Cross, London, S.W. (Abrasion 
London, 2814 Gerrard) ; and 71, Hanover- 
st, Edinburgh (Warming Edinburgh, 10417 

Burn, J., Electrice Lighting Contractor, Church- 
st, West Hartlepool 

Burn's Tramear Life Guard Со, 12, Bowlalley- 
lane, Hull 

Burnand, W. E., Electrical Engineer, 124, 
Oak brook-rd. Sheffield 

BURNAND (W. E.) & CO, Electrical Engineers, 
Lowfield Works, 428-434, London-rd, and 
Gifford-rd, Sheffield (1671) 

Burnand Transformer Co, Ltd,6 and 8, Oxford.st, 
Salford (W. Hanchett, Sec.) (Z'ransform 
Manchester, 130 Docks) | Sce also раде 544 . 

Burnby (S.) & Son, Electrical Engineers, 20, 
Warner-rd, Camberwell, London, S.E. 

Вигпеђ, C. D., City Electrical Engineer, Elec- 
tric Light and Power Works, and Marl- 
borough-gardens, Stanwix, Carlisle (Ia) 

BURNET (LINDSAY) & CO. Boiler Makers, 
Moore Park Boiler Works, Govan, Glasgow 
(Burnet Glasgow, 5:2 Govan) 

Burnett, Н. R., Borough Electrical Engineer, 
Electricity Works, Barrow-in-Furness 
Burnett, F. C. E., Electrician, 27, Crockerton- 

rd, Upper Tooting, London, S.W. 

Burnett (Sir Wm.) & Co, Ltd, Soldering and 
Tinning Fluids, 502, West Ferry-rd, London, 
E. (Burnett Isle of Dogs, 747 Eastern) 

Burnham, F. J., Engineer and Model Maker, 493, 
Green-lanes, Harringay, London, №. 

Burnham, В. H., Asst. Telegraph Engineer, 
S. E. & C. Railway Com., Tonbridge ; and 
51, Gauden-rd, Clapham, London, S.W. 

Burnham, Williams & Co, Electric Locomotive 
Buildera, 110, Cannon-st, London, Е.С. 
(S«nders London, 5636 Bank) 

Burnie, W. Beckit, А.1.Е.Е., Head of Dept. of 
Electrical Engineering and Physics, Royal 
Technical Institute, Salford 

Burnley Corporation Electricity Supply Works, 
Burnley (R. Birkett, Chief Electrical Engi- 
neer) ($64) 

Burnley Corporation Electric Tramways, Burnley 
(R. Birkett, A.I E.E., Chief Engineer) (564) 

Burns (David) & Co, Electricians, 18, Lowther- 
st, and 4, Fox-lane, Whitehaven (31) 

BURNS, J., Manufacturer of Vulcanised Fibre, 
76, Little Britain, London, Е.С. (Isolement 
London, 1294 Holborn) See Advt., p. 1225 

Durns, John, c/o Kennedy & Jenkin, 17, Vic- 
toria-st, London, S.W. 

Burr, W., Station Engineer, Reading Electric 
Supply Co, Vastern-rd, Reading 

Burrell (Charles) & Sons, Limited, Engineers, 
St. Nieholas Works, Thetford, Norfolk 
(Burrell Thetford.) 

Burrell, Е. M. Electrical Engineer, 11, York.st, 
Unthanks-rd, Norwich 

Burrell, P., Superintendent Eastern and Asso- 
ciated Companies' Training School, Electra 
House, Finsbury Pavement, London, Е.С. 
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Burridge, S., Metal Merchant, 25, Сћапре-аЛеу, 
Shettield 

Burroughes (W. J.) & Sons, Electric Light Con- 
tractors, 143, Queen Victoria-st, London, 
Е.С. (Шарзе London, 8150 Bank) 

Burroughs Wellcome & Co, Manufacturing 
Chemists, Snow Hill-buildings, Holborn- 
viaduct, London, Е.С. (Tabloid London, 
601 and 1390 Holborn) 

Burrow (Ј.) & Sons, Makers of Wood Blocks for 
Electric Lighting, Usher-st, Wakefield-rd,. 
Dradtord (207) 

Burrowes, R. B., Ele:trical. Engineer, Ferranti 
Ltd, Hollinwood, Lancs. 

Burslem Corporation Electricity Works, Burs- 
lem (Ashton Bremner, Borough Electrical 
Ergineer) 

Burstall, Е. W., M. Sc., M.A., M. I. M. E., M. I. C. E., 
Professor of Civil, Mechanical and Electrical 
Engiueering, The University, Birmingham 

*Burstall, Н. R. J., Consulting Engineer (Burstall 
& Monkhouse), 14, Old Queen-st, London, 
S.W. (Instructed London, 7 7 Westminster); 
апа Wargrave, Berka. 

Burstall & Monkhouse, Consulting Engineers, 
14, Old Queen-st, Westminster, London, 
S.W. (Instructed London, 771 Westminster). 

Burt, Boulton & Haywood, Ltd. Paint and 
Varnish Makers, 64,Cannon-st, Loudon, Е.С. 
(Burboul London, 585.2 and 5883 Bank); 
and at Newport, Cardiff, Ас. 

Burt, C. H., Electric Light Fitcings Maker, 39, 
Royal-cres, London, W. (2/75 Paddington) 

Burt (J. H.) & Co, Iron Wire Manufacturers, 
143, Cannon-st, London, Е.С. 

Burt (N.)& Cc, Electric Lighting Fittings Makers, 
195, Wardour-st, London, W. (2277 Gerrard) 

Burt, T. Ross, Consulting Engineer, Moorgate 
Station-chmbrs, London, Е.С. (Zurtglied 
London, 2417 London Wall) 

Burthem, Henry, Electrician, 163, Liverpool- 
rd, Warrington 

Burtles, Tate & Co, Makers of Electric Light 
Shades, Poland-st Glass Works, Oldham- 
rd, Manchester (Burtles Manchester, 8221) 3. 
and 9, Farringdon-rd, London, Е.С. 

Burton, A., Electrical Eogineer, СаПепдег a 
Cableand Construction Co, Hamilton House, 
Victoria Embankment, London, E.C. 

Burton, Algernon, Electrical Engineer 6, Beach- 
rd, Penarth 

Burton, Brine & Read, Ltd, Eugineera, 101-1054, 
St. Stepheu's- rd, London, E. (2.3 Eastern) 

Burton (C. W.), Griffiths & Co. Dealers in Engi- 
neers’ Tools, 1, 2 and A Ludgate-sq, Lud- 
gate-hill, London, E. C. (Hibou London, 
24.23 Bank) 

Burton, Joseph, Electrical Engineer, 62, Kinner- 
ton-st, London, S.W. (25 Victoria) 

Burton, W. C., Electrical Engineer, J. G. White 
& Co, Ltd, 224, College-hill, Cannon-st, 
London, Е.С. 

Burton, W. F., Electrical Engineer, “ Home- 
stead,” Whitton Park, Hounslow 

Burton-on-Trent Corporation Electricity Works, 
Burton-on-Trent (P. J. Pringle, M. I. E. E., 
Electrical Engineer) 


Burton-on-Trent Corporation Electric Tram- 


ways, Burton-on-Trent (P. J. Pringle, 
Engineer and Manager] 
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Bury Corporation Electricity Works, Bury, 
Lancs, (S. J. Watson, Borough Electrical 
Engineer) (%) 

Bury St. Edmunds Corporation Electricity Works, 
Bury St. Edmunds (L. Paton Greig, 
Borough Electrical Engineer) 

Bury Technical School, Bury For Professors 
see р. 717 

Bush (E.) & Co, Electrical Engineers, 25, Sun- 
bridge-rd, Bradford (026255; 

Bush, Н. W., Resident Engineer. Urban Electric 
Supply Co, Newbury, Berks 

Bush, Montague, Electrician, 
Shanklin, I.W. 

Bush, T. C., Electric Light Installation Con- 
tractor, Wells-rd, Bath (47151) 

Busbell, E. H., Consulting Engineer, 68, Orauge- 
court, Liverpool (2207 Central) 

Buss (Ernest) E Со., Art Metal Workers, 18, 
Rerners-st, London, W. (Hofraum Loudon 
1926 Gerrard) 

Виза (John К.) & Sons, Electric Lighting 
Contractore, 45, Deansgate, Manchester 
(бхз? Central) 

Butcher & Blaxland, Electrical Engineers, 34, 
High-st, Sydenham, London, S. E. 

BUTCHER, CHAS. E., Electric Lighting Con- 
tractor, 7, Cochrane-st, Wellington-pl, St. 
John's Wood, and 275, Finchiey-rd, 5. 
Hampstead, London, N.W. 

butcher, M. H., Electrical Engineer (F. A. 
Robinson & Co.), 54, Old Broad-st, London, 
Е.С. (Farago, London, 2627 London Wall) 

Butler(A. J.) & Co, Electrical Eogineers, 8, How- 
land Mews West, Howland-st, London, W. 

Butler Bros, Makers of Screws and Terminals, 
4, Station-bldgs, Haggerston, London, Х.Е. 

Butler, C. F., Electrician, County of London 
and Brush Provincial Electric Lighting 
Co., 126, Hill-st, Peckham, and 11, Crofton 
Dark -га., Brockley. London. S.E. 

Jutler (Chas) & Co, Electrical Engineers, 20, 
Bucklersbury, London, Е.С. 

Butler, C. McArthur, Secretary Incorporated 
Municipal Electrical Association, Staple 
Inn-buildinge, Holborn, London, W.C. 

Butler (Е. А.) & Co, Mica and Talc Merchants, 68, 
Grosvenor Park-rd, Hoe-st, Walthamstow, 
London, E. 

Butler, Henry, Engineer, Whiston-st Works, Derby 

Butler, H. W., Chief Engineer, Electrical Power 
Storage Co, Ltd, 4, Gt. Winchester-st, Lon- 
don. Е.С. (Storage London. I London Wall) 

Butler, J. B., Electrical Engioeer, High Lawn, 
Sharples, Bolton 

putier (J.) & Co, Battery Manufacturers, Stan- 
ningley, Leeda (37 

Butler, J. H., Maker of Electric Light Fittinga, 
Bell Works, Bell at. Wolverhampton 

Butler (John) & Son, Electricans and Iron- 
mongers, 63, Queen's.rd, St. John's Wood, 
London, N.W. 

Butler (T.) & Co, Bolt and Nut Manufacturers, 
Cambridge st, Birmingham (77,27) 

Butler, W. H., Assist. Supt. Central Telegraph 
Office. General Post Office, London, Е.С. 

Butler, W. T. N., Electric Light Contractor, 26, 
Victoria-bldge, Victoria-st, Manchester 

Butlin, W. J., Electrical Engineer, Danetree 
Cottage, Lower Ford-st, Coventry 


Berry Brow, 


Butt, T. P. Е. Electrician, 
Mutley, Plymouth 

Buttenshaw. Н. F., Electrical Engineer, Mains 
Dept., Borough Council Electricity Works, 
57, Pratt-st, Camden Town, London, N.W.; 
and South View, Grosvenor-rd, St. Albans 

Butterfield Bros., Electricians, 48, Yorkshire-st, 
Oldham = (012) 


9, Seaton-ave, 


’ Butterfield & Co, Electrical Sundriesinen, 208, 


Old-st, London, E.C. 

Butterfield, H. H., Electrical and Mechanical 
Engineer, Kirkstall-road, Leeds 

Butterley Co, Ltd, Engineers and Boiler Makers, 
Butterley Iron Works, near Derby: and 118. 
Cannon-st, London, Е.С. (Butterley London, 
507 Bank) 

Butters Bros. & Co, Electric Crane Builders, 20, 
Waterloo-st, Glasgow (Butters Glasgow, 59 
Argyle) 

Butterworth Bros, Limited, Glass Manufac- 
turers for all Electrical Purposes, Newton 
Heath Glass Works, Manchester (Glasses 
Newton Heath, 2.2 Failsworth Nat.) 

Butterworth, G., Lecturer iu Electricity, &с., 
Borough Technical Institute, Ashton-under- 
Lyne 

Butterworth, L, Engineer and Electrician, 15, 
Drake-st, Rochdale (2/2) 

Butterworth, Jas. F., Electrical and Manu- 
facturers’ Agent, 28, Queen-st, London, Е.С. 
(Gridiron London, 6616 Central) 

Butterworth (Wm.) & Son, Electrical and Me- 
chanical Engineers, Albert Works, King-st 
West, Manchester (Ju'son Manchester, 5959) 

Button, F. S., Consulting Engineer, Inglewood, 
Scott-park, Burnley (933) 

Buxton District Council Electricity Works, Bux- 
ton (W.J. Leeming, A. I. E. E., Chief Engineer) 
(130) | 

Buxtop. E. A., Electrical Eogineer, British 
Insulated and Helsby Cables, Ltd, City 
Quay, Dublin 

Byer, C., Manager, Electrical Engineering Со., 
55, St. John’s-hill, Clapham, London, S.W. 

Bygrave, Willian, Engineer and Electrician, 115. 
High-st, Barnet; aud at Hadley (Byyruve 
Burnet) 

"Byng, Gustav Binswanger-, Electrical Engineer, 
General Electric Co, Ltd, 67, 69, and 71, 
Queen Victoria-st, London, Е.С.  (£lectri- 
city London, 587 Bank, 5 lines) 

Byng, Max, Electrical Engineer, General Electric 
Company, Ltd, 67, 69 & 71, Queen Vietoria- 
st, London, Е.С. (Electricity London, 587 
Bank, 5 lines} 

Byrd's Electrical Co, Electrical Engineers, 2, Inner 
Temple, Dale.st, Liverpool (7.797 Central) 

Byrne, J. J., Engineer and Electrician, Barrow 
Bridge, Athy, Ireland 

Byron & Phillips, Ltd, Slate Switchboard and 
Base Makers, Pipewellgate, Gateshead 

Byrt, A., jun, Dealer in Electrical Apparatus, 

. 47, High-st, Shepton Mallet, Somerset 


C 


Cable Accessories Со, 148, Aston-st, Birm- 
ingham ( Disconnect Birminghin 4581 Cent.) 

CABLE FLEET, The World's For complete par- 
ticulars see р. 451 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40, 
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Cable Makers’ Association, Parliament-mansions, 
Victoria-st, London, S.W. (A. Н. Howard, 
secretary) (797 Westminster) Full par- 
ticulars will be found at puges 08 to 104 

Cable, Mathew, Electrical Engineer, 23, Priolo- 
rd, Charlton, London, S.E. 

CABLES OF THE EMPIRE: REPORT OF РАЕ- 
LIAMENTARY COMMITTBE—Sce раде 457 

CABLES OF THE WORLD (SUBMARINE) — See 
pages 462 to 480 

Caddy & Co, Nottingham, Ltd, Furnace Bar 
Makers, Daybrook, Notts; and 273, Penton- 
ville-rd, London, №. (dgnigena London) 

Cadett, J. W. T., Electrical Engineer, Cramp- 
thaw Works, Ashtead, Surrey 

Cafferata, A., Electrical Engineer, 57a, Renshaw- 
st, Liverpool 

Caffyn (W. M.), & Sons, Electric Light Engineers, 
43, Seaside-rd, Eastbourne 

Cahen, A. А., B.Sc., Electrician, 28, Queen’s-rd, 
Erith | 

Caiger (E. J.) & Co, Consulting Engineers, 4, 
Lloyd's-ave, London, Е.С. (Caiger London, 
1033 Avenue) 

Caiger, George, Electrician, 29, Radnor-st, 
Hulme, Manchester 

Caine, J. F., Electrical Еоршеег, 33, Buckland- 
cres, Belsize Park, London, N.W. 

Caird & Rayner, Engineers, 777, Coinmercial-rd 
East, London, E. (Vaporize London) 
Cairns & Co, Electrical Engineers, 91, Queen 
Victoria-st, London, Е.С. ; and 56, Bute-st, 

Luton 

Cakebread, Robey & Co, Makers of Tube Clear- 
ing Rods for Cable Work, 59, 61, and 86, 
High-st, Stoke Newington, London, №. 

Calcutta Electric Supply Corporation, Ltd, 
Salisbury House, London Wall, London, 
Е.С. (Е. В. Reeves, Secretary) See alsə 
COLONIAL DIVISION, and page 244 

Calcutta Tramways Company, Ltd, Worcester 
House, Walbrook, London, Е.С. (W. R. 
Elston, Sec.) Sce ‘also page 544 

Calderbank, H., Manufacturers' Agent, 78, King- 
st, Manchester (05010) 

CALDERBANK, Н. W., Manufacturing Electrical 
Engineer, 78, King-st, Manchester (AN fu) 

Caldwell & Co, Electric Light Engineers, Inver- 
keithing, Х.В. (1) 

"Caldwell (E.) & Son, Electrical Engineers, 27, 
Sherwood.st, Nottingham 

Caldwell, Н. C., Engineer, Altrincham Elec- 
tricity Works, Broadheath, Altrincham 

Caledonian Tube Co, Makers of Steel Tubes, 
Coatbridge, М.В. (7) 

Calipe, Dettmer & Co, Electricians, 21, Poland- 
st, London, W. (4702 Gerrard) 

‘Callagan, Hy. R., Clerk-in- Charge,Indo- European 
Telegraph Station, 4, Duchy-chmbrs, 
Clarence-st, and Tib-lane, Manchester 

Callum (G.) & Co, Electric Bell Fitters, 13, 
Greenside-place, Edinburgh (1739) 

Callander, J. C., Electrical Engineer, 65, Оврогпе- 
rd, Forest Gate, London, Е. 

Callas, Sons E May, Ltd, Eiectric Bell Fittera, 
72 & 74, Oxford-st, Reading (Callas Reading) 

* Callendar, HL „M. A., LL.D., F. R. S., Professor 
of Physics, Royal College of Science, South 
Kensington, S.W., and 2, Chester-place, 
N.W., London 


Callender (G. М.) & Co, Ltd, Bitumen Manu- 
facturera, 25, Victoria-st, S.W. (Geo. M. 
Callender, Man. Dir.) (Quarrialle London, 
642 Westminster), and 449, Old Ford-rd, 
E., London 

Callender, Jas. O., Electrical Engineer, Cam- 
meray, Burghley-rd, Wimbledon, London, 
S.W. (127 Wimbledon) 

Callender, T. O., Electrician, Man. Dir. Callender's 
Cableand Construction Co, Hamilton House, 
Victoria Embankment, London, E.C. ; and 
West Heath House, Abbey Wood, Kent 

Callender, Romaine, Electrical Engineer, Ryton, 
co. Durham 

СаПепдег з Cable and Construction Company, 
Limited, Electric Cable Manuíacturers, &c., 
Hamilton House, Victoria Embankment, 
London, Е.С. (Callender London, 1911 
Holborn) Works: Erith Marshes, Belvedere, 
Kent (Callender Picardy Belvedere, 11 
Woolwich) ее also page 514 

Henry Drake (Chairman) 
W. О. Callender ipea) : 

С. Н. McEuen = vas 

Lieut.-Col. G. A. Elliot.. .. Directors 
Major W. M. Mackenzie 

Sir David Evans, K. C. M. G. 

T. O. Callender Managing) 

H. E. Harrison Secretary 

Callis, Е. T., Asst. Engineer. Corporation Elec- 
tricity W orks, and 33, Kenbourne-rd, 
Sheffield 

Callow (Monté) & Co (see Monté Callow) 

Calman & Suffield, Engineers’ Agents, Billiter- 
&j-bldgs, London, Е.С. (Suffeudo London) 

Calmon & Morgan, Manufacturers of Electrical 
Fittings and Accessories, 25, Temple Row, 
Birmingham (Instunter Birmingham,0498 1) 

Calthrop, E. R., Consulting Tramway Engineer, 
5, Crosby Square, London, Е.С. (Katllerais 
London, 4360 Avenue) 

Calver, W. G., Chief Inspector, Corporation 
Electric Tramways, Reading 

Calverley, Batty, & Co., Electrical Engineers, 27, 
Market-st, Burnley (7477) 

Calvert & Co, Dynamo and Motor Makers, Hope 
Foundry, and Rashcliffe fronworks, Hud- 
dersfield (177) 

Calvert & Co, Electrical Engineers, 4, St. Mary’s- 
st, Manchester (3806 Central) 

Calvert, E., Consulting and Resident Engineer, 
Finchley District Council Electricity Dept., 
2, Broadway, Finchley, London, N. 

Calvert & Heald, Electric Light Contractors, 
Market-st, Lancaster (9) 

Calvert, Jobn, Electrical Engineer, 30, Green-st, 
Belfast (02245) 

Calvert & Taylor, Electrical Engineers, 50, 
Green- st, Belfast 

Саш, N. G. H., Electrician, Birchanger Rectory, 
Bishop's Stortford 

Саше, F., Electric Light Contractor, 4, Castle- 
st, Exeter 

Camborne Electricity Supply Co, Ltd, Broad 
Sanctuary-chambers, Westminster, London, 
S.W. ; and Carn Brea, Cornwall 

Camborne-Redruth Electric Tramway, Carn 
Brea, R.S.O., Cornwall (Urban Electric 
Supply Co, Proprietors; Е. S. Hanning, 
Engineer and Manager) 
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Cambridge Electric Supply Company, Limited, 
Thompson’s-lane, Cambridge (Electric Sup- 
ply Cambridge, 43) See also page 544 

A. A. Campbell Swinton Managing Director 
H. B. Harvey, A MIER Manager& Engineer 
John H. Taylor Secretary 

CAMBRIDGE SCIENTIFIC INSTRUMENT COM. 
PANY, Limited, Electrical and Scientific 
Instrument Makers, Carlyle-rd, Cambridge 
(Instrument Cambrid: 96,6); and 92 Hatton- 
gdn, London, Е.С. (Voider London, 4724 
Holborn) Bee Advt., p. 1277 

Cambridge University, Cambridge 
Professors see page 707 

Cambridge University Press (C. J. Clay & Sons), 
Ave Maria-lane, London, Е.С. (Cantabrigia, 
London, 6359 Central) 

Cambrook, John, Secretary of the West African 
Telegraph Co, Ltd, Electra House, Finsbury 
Pavement, London, E.C. 

Camburn, А. J., Electric Ligbting Contractor, 
4, Dover. rd, Folkestone 

Cambuslang Gas Co, Ltd, Electricity Supply 


Кот list of 


Contractors, Cambuslang, Lanarkshire (К. 
Simpson, Manager) (er) 
Cameron, Angus, Chief Engineer, Blackpool & 


Fleetwood Tramroad Co, 
Blackpool (206) 

Cameron, D. D., Station Engineer, County of 
Durham Electrical Power Distribution Co, 
Durham (97) 

Cameron, H., Resident Engineer, Penarth Elec- 
tric Lighting Co, Ltd, Penarth 

Cameron & Hogg, Electrical Engineers, 31, 
Nicolson-st, Edinburgh (644) 

Cameron, Jas, Electrical Engineer, 8, The 
Parade, High-rd, Kilburn, London, N.W. 

Cameron, John, Manager and Secretary Black- 
pool and Fleetwood Electric Tramroad Com- 
pany, Bispham, near Blackpool (Cameron 
Blackpool, :219) 

Cameron, Major M. A., C.M.G. (late R.E.), 
A.LE.E., Crown Agents’ Office, Whitehall- 
gdns, London, S.W. 

Cammell (Chas. ) & Co, Ltd, Telegraph Wire Makers, 
Cyclops Works, Saville-st, Sheffield ; and 
London (Cammell Shefficid, 874) 

Campart, C., Electrical Engineer, 11, Gresham- 
at, London, Е.С. 

Campbell, Albert, B.A., A. M. I. E. E., Assistant, 
National Physical Laboratory, Bushy House, 
and Oaklands, Park- rd, ит Middle- 
вех (Campbell c/o Physics Teddington) 

Campbell, Alexander, Electrician, 69, Princes-st, 
Perth 

CAMPBELL, ARCHIBALD, 27, айбек; Гоп- 

| don, WC. (Unsubdued London, 47 Central) 

Campbell & Co, Asbestos Manufacturers, 18, 
Bridge-st, Aberdeen (Rubber Aberdeen, 157) 

Campbell, Donald & Со, Ozokerit Manu- 
facturers, 10, St. Mary Axe, London, Е.С. 
(Iscanus London, 404 Avenue) 

Campbell, Edward, Superintending Engineer, 
Postal Telegraph, Edinburgh 

Campbell Gas Engine Co, Ltd, Kingston, 
Halifax; and at London and Glasgow 
(Cangas Halifax, 92) 

Campbell (Geo.) & Co, India Rubber Manufac- 
turers, 108, Argyle-st, Glasgow (Vulcanite 
Glasgow, 582) 


Bispham, near 


CAMPBELL & ISHERWOOD, Electrical Engineers, 
Raleigh-at, Bootle, Lancs. (402) 
Campbell, John, Electric Bell Fitter, 15, 

Stafford.st, Oban, М.В. 

Campbell, John, Electrical Engineer, 69, Princes- 
st, Perth 

Campbell, K. F., A. J. E. E., Borough Engineer, 
* Duneira," Gledholt, Huddersfield (^1) 

Campbell, Macmaster & Со, Manufacturers’ 
Agents, 11 and 12, Clement’s-lane, King 
Williain-st, London, Е.С. (Duke London, 
2011 Avenue) 

Campbell, Peter, Electrical Engineer and Con- 
tractor, 68, George-st, Perth (0487) 

Campbell, R. M., Electrical Engineer, 19, Klea- 
ave, Clabham Common, London, S.W. 

Campbel, Smith & Co, Electrical Engineers, 
75, Newman-st, Oxforl.st (Polychrome 
London, 3955 Ger гага), W., and 9, Hythe- 
rd, Willesden, N.W. ‚ London (70 Harlesden) 

Campbell (Thos. B.) & Sons, Electric Bell Fit- 
tings Makers, 29, Wellington- -st, and Clyde 
Lead Works, Kinning Par „Glasgow (Сатр- 
bell Glasgow, 575 and 422 ‘Arey le, and „472 
Corp.) 

Campion, R. H., Borough Electrical Engineer, 
Corporation Electricity Works, Dewsbury, 
Yorks. (4225) 

Camps (H. E. J.) & Co, Consulting Engineers, 
102, Fenchurch-st, London, Е.С. (208 
Avenue) 

Canadian Electric Traction Co, Ltd, c/o Messrs. 
Christopher & Roney, 55, Cornhill, Lon- 
don, Е.С. 

Canadian Electrical News (monthly), 22, Gt. St. 
Helens, London, Е.С. (Ann. Зиђ., 63. ба.) 

Candler (Geo) & Sons, Electrical Engineers, 
2584, Brixton-hill, London, S.W. (23 
Streatham) 

Candy & Co, Ltd, Makers of Conduits for Electric 
Light Wires, Heathfield Station, nr Newton 
Abbot ; and 11, Queen Victoria-st, London, 
E. C. (Vitreous London, 434 Central) 

Cannell, Charles, Electrical Engineer, 83, Mill 
Hill-rd, Norwich 

Cannell, Charles S., Electrical Engineer, 6, 
Chalk Hill-rd, Norwich (112) 

Cannell, E. 5., Electric Light Engineer, City 
Asylum, Norwich (27) 

Canning, Sir Samuel, Consulting Civil and Elec- 
trical Engineer, 9, New Broad-st, London, 
Е.С. | 

Canning (William) & Co, Makers of Electro 
Platers’ and Polishers’ Machinery, &с., 
136 and 137, Great Hampton-st, 5 and 6, 
Great Hampton-row, and 1 and 2, Kenyon- 
st, Birmingham ; and at 60, Red Lion-st, 
Clerkenwell, London, E.C. (Materials Bir- 
mingham, 2220) 

Cannon (W. G.) & Sons, Electrical Engineers, 
107, London-rd, Southwark, London, S.E. 
(Radiators London, 1873 Hop) 

Cant, В. C. C., Electrical Engineer, 984, Am- 
hurst-rd, Hackney, London, N.E. 

Canterbury Corporation Electricity Works, 
Northgate, Canterbury (C. A. Blascheck, 
Chief Engineer) (2) 

Canterbury & Herne Bay Light Railway Co, 
Talbot House, Arundel-st, London, W.C. 
(W. J. Kershaw, Secretary ) 
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Canterbury Motor Co, Electric Motor Саг 
Builders, 5, St. George's-gate, Canterbury 

CAPE ASBESTOS COMPANY, Ltd, Asbestos Manu- 
facturers, 8. Minories, London, Е.С. (Incor- 
rupt London, 272 Avenue) See Advt., p. 
1030 ; 

Cape Copper Со, Ltd, 9, Queen-st-pl, London, 
Е.С. (P. J. Franks, Secretary) (7270 Bank) 

Cape Electric Tramways, Ltd, 1, London Wall- 
bldgs, London, Е.С. (S. W. Jameson, Secre- 
tary) (J«ggedness. London, 2827 London 
Wali) Sce also page 6/4 

Cape Peninsula Lighting Со, Ltd, 54, St. Mary- 
axe, London, E.C. (Davis & Soper, Agents) 
(Reposnos Loudon, 4481 Avenue) See also 
COLONIAL SECTION 

Cape Town Consolidated Tramways Land Co, 
Ltd, 1, London Wall-bldygs, London, Е.С. 
(S. W. Jameson, Sec.) (Exaggerate London, 
2827 London Wall) See also page 244 

Cape Town Industrial International Exhibition 
(1905.5... 75, Palmerston House, Old Broad- 
st, London, E.C. (Aylof London, 208 Lon- 
don Wall) 

Capel & Co., Gas Engine Makers, 168, Daiston-lu, 
Dalston, London, N.E. (Educate London, 52 
Dalston) 

CAPITAL ISSUED DURING 1903 Sec раде 22 

Capita, Chas, M. I. M. E., M. I. E. E., Consulting 
Engineer. 5 Eardley-cre cent, South Kens- 
ington, London, S W. 

Caplatzi. T. D., Electrical Sundriesman, 18, 
Radipole-rd, Fulham, London, S. W. 

Cappel, Sir Albert J. Геррос, K. C. I. E., Director of 
Black Sea and Deutsche See Telegraohen 
Gesellschaft, the Eastern Telegraph Com- 
pany, Limited, the Eastern Extension Tele- 
graph Company. Limited, the Eastern and 
South African Telegraph Company, Limited, 
the Western Telegraph Company, Limited, 
London Vlatinoe- Brazilian Telegraph Со, 
Limited, the River Plate Telegraph Com- 
pany. Limited, the Globe Telegraph & Trust 
Co, Limited ; Chairman of the Pacific and 
European Telegraph Company, Limited; 
Vice-Chairman of the Weat Coast of America 
Telegraph Co. Limited ; and Trustee of the 
Submarine Cables Trust, Limited, 27, 
Kensington Court-gardens, London, W. 

*Capper, D. S., M.A., M. L.C. E., M. I. M. E.. Professor 
of Engineering appointed by Univereity 
of London, King's College, Strand, W.C., 
and 17. Victoria.st, S. W., London 

Carboid Company, Fuse Makers, 1, Ешегу Hill- 
st, Westminster, London, ЗЛУ.  (Soojee 
London) 

Carbon-Oxide Co, Ltd, Furnace Experts, 46, 
Lombard-st, London, Е.С. (Tyrentie London, 
151 Avenue) 

Carbone, Le—see Le Carbone 

Carbonite Syndicate, Ltd, Makers of Electric 
Fuses, &c. 220, Winchester House, Old 
Broad.st, London. Е.С. 

Carden, E., Manager, Corporation Electric Tram- 
ways, Dover 

*Cardew, Major Philip, R.E., Consulting Engi- 
neer (Messrs, Preece and Cardew), 8, Queen 
Anne a Gate, London, S.W. (Creephole 
London, 420 Westminster); and Maybury 
Wood, Woking 


Cardiff Alkali Co, Ltd, Salammoniac Manufac- 
turers, Cardiff (Ammonia Cardiff, 767) 
Cardiff Corporation Electricity Works, Central 
Offices, The Hayes, Cardiff (Arthur Ellis, 
Chief Engineer and Manager) (277 Nat.) 

Cardiff Corporation Electric Tramways, Central 
Offices, The Haves, Cardiff (Arthur Ellis, 
Chief Engineer and Manager) 

Cardiff and Penarth District Light Railway 
Co, Ltd, 22, Buckingham-gate, Westminster, 
London, S.W. (Engineer, V. В. D. Cooper, 
A. M. I. C. E.) 

Cardin, E., A. M. I. E. E., Electrical Еорппеег 
(Copland & Cardin), Austin Friars- chamber, 
aod Wioley, London-strest, Newport, Mon. 

Cardwell, Boorman, Ford-Lloyd. Ltd, Manu- 
fac uring Electricians. and Contractors, 
boswell-st Works, Devonshire-st, Theo- 
bild'a-rd, London, W. C. (57/4 Holboro) 

Carew Gibson, C., Electrical Engineer, Hampden 
Club, Phwnix-st, London, N.W. 

Carey, W. C., Electrical Engineer, 14. Tanker- 
ville-rd, Streatham-comimon, London. S.W. 

Carl (Theodor), Ltd, Manufacturers! Agents, 18 
and 19, Queenhithe, London, Е.С. (Талина 
London, 4304 Central) 

Carlaw (David: & Sons, Electric Motor Car 
Builders, 11, Finnieston-st West, Glasgow 

Carling (E. У. & Co. Agents of Johannesburg 
Municipality, St. Dunstan’s-bldgs, St. Dun- 
stan's-hill, London, К.С. 

Carling, Gill and Carling, Ltd, Electric Light 
Contractors and Bell Fitters, 59 and 60, 
High-st, Guildford (Curling Guildford, 6) 5 
and at Godalming 

Carlisle Corporation Electrie Light and Power 
Works, Carlisle (C. D. Burnet, Chief Engi- 
neer) (074) 

Carlmark, J. D., Engineer aud Manager West 
Bromwich Electric Light and Power Co, 
298. High-st, West Bromwich 

Carlow Electricity Works, Carlow, Ireland ( Alex- 
ander's Electric Works, Proprietors ; G. M. 
Harriss, Engineer) 

Carmarthenshire Electric Power Co. 5, Great 
(George at, Westininster, London, S. W. Sve 
alxo page 344 

Carmichael James) & Co, Ltd, Engineers and 
Steam Engine Builders, Dundee (., 

Carnaby & Со, Electric Light, Bell and Теје- 
phone Contractors, 58, St James-pl, Liver- 
pool 

Carnegie, А. Q., Electrician, 31, Manor House- 
rd, Newcastle-on-Tyne 

Carolan, E. A., Manager London Office General 
Electric Со (New York), 83, Cannon-st, 
London, Е.С. (Oncometer London, 2059 
Bank) 

Carpenter, T. R., Electric Light Fittings Manu- 
facturer, 171-179, Bishop.st, Birmingham 

Carpenter, H.C. H., М. A., Ph.D., Asst. in Physics 
Dept., National Physical Laboratorv, Bushey 
House, Teddington, Middlesex (Curpenter, 
с[о Physics. Teddington) 

Carpenter (J. W.), Limited, Electric Light Con- 
tractors, 140, Ladbroke-vrove, 160 and 162, 
Portobello- rd, 180 and 184, Queen’s-rd, and 
Harrow-rd, London, W. 

Carpenter & Maytield, Electrical Engineers 
Ilkeston 
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Carpmael & Co, Patent Agents, 24, South- 
ampton-bldgs, London, W.C.  (Carpmacd 
London, 4761 Holborn) 

Carpmael, H., Electrical Engineer, 42, Barrow- 
rd, Streatham Common, London, S.W. 
Carr, Byron, Professor of Electrometallurgy, 
Technical Department, University College, 

Sheffield 

Carr, Charles, Electric Bell Maker, Woodland 
Works, Grove-In, Smethwick, Birmingham 

Carr, E. R., Electrician, National Telephone Co, 
1, Weet Pier, London Docks, London, E. 

Carr, Lt.-Col. G. A., RE, M. I. E. E., M.S.A., 
Nymans, Midhope-rd, Wokiog 

Carr, George M., Superintending Engineer, 
Postal Telegraphs, Leeds 

Carr, J. Martin, Electrical Engineer, 212, Bath- 
st, Glasgow 

Carr (J. Martin) & Co, Electrical Eogineere, 212, 
Bath-st, Glasgow (1197 Corp. Ge 

Carr, O., Electrical Engineer, 13, 
Headingley, Leeds (2x) 

Carr, К. M., Resident Engineer, Electricity 
Supply Works, Leek, Staffs 

Carr & Nichols, Ltd, Bolt and Nut Makers, Lan- 
cashire Works, Atherton, nr Manchester (72) 

CARR (ROWLAND) & CO, Ironfounders and Con- 
tractors, 6 and 8, Lime-st-sq, London, Е.С. 
(Smyrus London, 5726 Avenue); and at 
Glasgow and Manchester 

Carr, Wilson S., Consulting Engineer, Colling- 
wood-bldgs, Newcastle-on-Tyne  (eliptic 
Nerccastle-upon- Tyne, 2509) 

Carrick & ВгоскоаоЕ, Metai Merchants 1, Can- 
non-st, Birmingham (Currick Birmingham, 
592) ; and 13, Chapel Walks, Manchester 
(Brockbank Manchester, 13.25) 

Carrick (James) & Sons. Lid, Engineers & Electric 
Crane Builders, 108. Dalry. rd, Edinburgh 
( Derrick Edinburgh. 1515) 

CARRICK & RITCHIE, Electrical Engineers 
and Contractors and Turbine Manufacturers, 
Waverley Engineering Works, Norton Park, 
Edinburgh (Crane Edinburgh, 853 Central) 

Carrick, W. B., A. M. I. E. E., Electrical Engineer 
and Brauen Manager. Drake & Gorham, Ltd, 
Baltic-chmbrs, 50, Wellington st, Glasgow 
( Argyle) 

Carrick & Stevenson, Electrical Engineers, 3d, 
Blackett-st, Gateshead  ( 7614) 

Carron Company, Metal Castings, Carron, 
Stirlingshire, ND: 15, Upper Thames-st, 
London, Е.С. (80 Bank); and at Glasgow, 
Liverpool, «с. 

Carruthers (J. H.) & Co, Ltd, Engineers and 
Makers of Electric Pumps, Polmadie Iron 
Works, Glasgow (Позиту Glasgow, 36 
Crosshill, 236 Corp.,) 

CARRYING CAPACITY OF RESISTANCE МАТЕ. 
RIALS See раде 76 

Cars, Baruch, Electric Light Shade Maker, 124- 
130, Tabernacle-st, London, E. C. (Lie- 
lights London, 9184 London Wall) 

Carson & Evans, Vulcanite Manufacturers, &c., 
5. Fenchurch - buildings, London, Е.С. 
(Irishism London, 1706 London Wall) 

Carson, Н. R., Electrical Engineer, 3, The Oval, 
Stafford 

* Carson,J.H., Manager Anglo-AmericanTelegraph 
Co, '26, Old Broad-st, London, E.C. 


North-lane, 


Carter, A. J. H., Electric Lighting and Tram- 
way Engineer, Corporation Electricity 
Works, Stockport (281) 

Carter Bros, Electrical Engineers, Reliance Works, 
Billinghurst, Sussex 

Carter, С. J., A. I. E. E., Electrical and Mech- 
anical Engineer, $, Quarington- rd, Horfield, 
Bristol 

Carter, F. S., A. M. I. E. E., Mechanical and Elec- 
trical Engineer, 69, Cyprus-st, Stretford, 
Manchester 

Carter. F. Wm., M. A., Electrical Engineer, British 
Thomson- Houston Co, Rugby 

Carter, G. H., Chief Engineer, Distriet Council 
Electricity Supply Works, Heckmondwike, 
Yorke. 

Carter, H. C., Secretary London Electric Supply 
Corporation, Ltd, 254, Cockspur-st, London, 
S.W. (2900 Gerrard) 

Carter, H. Douglas, A.T. E. E., Electrical Engineer, 
Lodden House, Pyrland-rd, Richmond, 
Surrey 

Carter, Jaines F., Electrician, 116, Chapter-rd, 
Willesden Green, London, N.W. 

Carter (James) & Sons, Electris Light Contrac- 
tors, Stalybridge 

Carter (J.), Sons & Co, Ltd. Engineers’ Tool 
Makers, &с., New Bailey- st, Salford, Man- 
chester (Carters Engineers Salford, 1875 
and 445C) 

Carter. В. Electrical Engineer, Electricity Works, 
Thetford 

Carter, Thomas, Testiog Engineer, 16, Heaton 
На та, Newcastle-on-Tyne 

Carter, W.,' Asst. Eogiueer, Electricity Works, 
Oldham 

Carter, W.C., Consulting Engineer, 6, Crosby-sq, 
London, Е.С. (Tympanum London, 617» 
Avenue) 

Carter, W. L., Electrician, Stellite Works, Ches- 
ton-rd, Aston, Birmingham 

Carter, Wm. G., Electrical Engineer, 13, Wilton- 
rd, London, S.W. 

Cartland (James) & Son, Electric Light Fittings 
Manutacturers, Constitution Hill, Birming- 
ham (4); and 67, Holborn-viaduct, London, 
Е.С. (С artlands London) 

Cartmell, J. Monkhouse, Dealer in Electrical 
Machinery, 64, Buchanan-st, Glasgow 
(Monkhouse Glasgow, 64:7) 

Cartwright, C. F., Electrician, 32, Old Burling- 
ton-st, London, W. | 

Cartwright, J., Civil Engineer, Peel-chambers, 
Market-place, Bury, Lanes. 

Cartwright, 3. A., Electrical Engiueer, 58, Holy- 
head-rd, Wednesbury 

Carty, S. W., Overhead Supt., Corporation Tram- 
ways, Manors, Newcastle-on- Tene 

Carus- Wilson, Prof. C. A., M.A., M. I. E. E.. Con- 
sulting Engineer, 41, Old Queen-st, West- 
minster, London, S. W. (6054 Westminster) 

Casartelli (Joseph) & Son, Eugineering Instru- 
ment Makers 45, Market-st, Manchester 
(09067) 

Casartelli Bros, Maker of Ships’ Telegraphs, 
1 and 3, Duke-st, Liverpool (Fratcilicas 
Liverpool, 2367 Која!) 

Casella & Co, Meteorological and Electrical In- 
strument Makers, 147, Holborn- bara, London, 
E. C. (Escutcheon London, 1054 Holborn) 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury- court, Pleet- street, 
London, any Alterations or Corrections necessary in the above particulars. 
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Cash, Н. J., Electrical Engineer, 85, Melfort- 
rd, Norbury, London, S. W. 

Cash (H. J.) & Co, Electrical Engineers and 
Contractors, 1, Belvedere- rd. Westminster- 
bridge, London, S. E. See also p. 24; 

Caslake & Co, Art Metal Workers, Scrubbs-lane, 
Willesden Junction, London, N.W. (Tueiron 
London, 102 Harlesden) 

Caspari, W. A., B.Sc., Ph.D., Junior А‹з!, Chem- 
ical Dept., National Physical Laboratory, 
Bushey House, Teddington, Middlesex 

Cass (Sir John) Technical Institute, Jewry-st, 
Aldgate, London, E.C. For Professors зсе 
раје 718 

‘Cassel Self-Regulating Water-Wheels, L‘d, 56, 
Broad-st Avenue, London, Е.С. (Meng re- 
ness London, 1018 London Wall) 

‘Cassell & Co, Limited, Technical Publishers, Га 
Belle Sauvage Yard, Ludgate-hill, London, 
Е.С. (Сизред London, 1055 Holborn) 

Cassells (В. D.) & Со, Ltd, Electrical Engineers 
anu Contractors, 168a, St. Vinceut-st, 
Glasgow (437 Argyle and 7/12 Corp.) 

CASSIER’S MAGAZINE, 33, Bedford-st. Strand, 
London, W.C. (Price 18.) (Revolrable London, 
3807 Central) 

Cassirer (Dr.) & Co, Cable, Wire and Rubber 
Manufacturers, 211, Upper Thames-street, 
London, Е.С. 

Casson, S. H., Electrical Engineer, 1, Partickbill- 
rd, Partick, Glasgow 

Casson, Wm., A. M. I. E. E., Electrical Engineer, 
с/о Mr. H. F. Parshall, Salisbury House, 
London Wall, London, E. C. 

Castle Rubber Company, Limited, Warrington; 
and Dashwood House, New Broad-st, London, 
Е.С. (Castle Warrington, Rutulian London) 

Castner Electrolytic Alkali Со. (U.S.A.), 13, 
Abchurch-lane, London, E. С. Secalso p. 545 

Castner-Kellner Alkali Co, Ltd, 15, Abchurch- 
lane, London, E.C.; and аб Weston 
Point, Runcorn, Chbeshire (P. S. Court, 
Secretary) (Muidos London, 2147 Bank) 
See also puge 544 

Cateaux, J. L., A.M.I.E.E., Electrical Engineer, 
British Thomson-Houston Co, and “ Mares- 
field," Rughy 

Caterham Electricity Worke, Caterham (Urban 
Electric Supply Co., Proprietors ; Е. Bruton, 
Engineer) 

CATHCART (С. Н.) & CO, Electrical Engineers 
and Contractors, 5, Dorset-bldgs, Salisbury- 
ва, Fleet-st, London, Е.С. (Coeffictent London, 
2081 Holborn) 

Catley, Edward, Engineering Department, 
Postal Telegraphs, Leeds 

Catley, L. M., Shi't Engineer, Tramway Power 
Station, Cardiff 

(Caton, Wm., Electrician, 28, Peter-st, Oldham 
(6x) 

Cator, J. Mel, A. M. I. E. E., Electrical Engineer, 
с/о British Westinghouse Electric and Mfg. 
Co, Ltd, Norfolk-at, Strand, London, W. C. 

Catterson (S. P.) & Sons, Ltd, Makers of Lamps. 
Shades, Фе.  Newington-causeway, and 
‘Ontario-st, London, S. E. (Catterson London, 
9 Hop) 

Catto, A. J. E., A. M. I. E. E., Electrical Engineer, 
British Westinghouse Co, Trafford Park, 
Manchester 


Caunter, L. G., Electrical Eogineer (Baxter & 
Caunter) 86, Charing Croes-rd, London, 
WC 

Causer, (W.) & Со, Hydraulic and General 
Engineers, 48, St. Paul's-*q, Birmingham 

Causley, 5. & С., Makers of Casings for Electric 
Wire, 33, High-street, Kingsland, London, 
N.E. 

Causton, Howard & Co, Electrical Engiueers, 
C srisbrooke-rd, Newport, Isle of Wight 
Cavehill & Whitewell Tramway Co, 2, May.st, 

Belfast See also p. 545 


Caven, Robert, Manager, Bessbrook and Newry 


Electric Tramway Co, Bessbrook, co. Armagh 
(Tramway Bessbrook) 

Caverhill & Co, Electric Bell Fitters, 71, High- 
st, Berwick-on-T weed (799) 

Cawley, G., Consulting Engineer, 26, Victoria- 
st, London, S.W. (Conferring London, 26 
Victoria) 

Caws, Frank, Consulting Engineer, 22, Fawcett- 
st, Sunderland 

Cawte, W. E., Electrician, 70, Alma-st, Taunton 

Cawthra,J.H., Borough Electrical Engineer, Cor- 
poration Electricity Supply Works, South 
Shields (797) 

Cazeaux, S., Asst. Electrical Engineer, Corpora- 
tion Electricity Works, Oldham 

Cazeaux, S. L., Electrical Engineer, Castilla, 
Plaistow, Bromley, Kent 

Cealey (John) & Co,Scientific Instrument Makers, 
22, New North-road, London, N. 

Central Croydon Electrical and Cycle Co, 129, 
High-st, Croydon 

Central Electric Co, Dealersin Electrical Supplies, 
20, Brazennose-st, Manchester (4.5?) 

Central Electric Supply Со, Ltd, 19, Carnaby-st, 
Golden-sq, W., (2032 Gerrard); and Hove- 
road, St. John's Wood, N.W. (1551 Pad- 
dington), London Sec also page 545 

Central Electric Co, Aceumulator Makers, 151, 
High Holborn, London, W.C. 

CENTRAL LIGHTING STATIONS OF THE 
UNITED KINGDOM—sce folding shects in 
pocket at end of Book 

Central London Railway Company, 125, High 
Holborn, W.C. (R. O. Graham, Secretary) 
( Rheomotor London, 4179 Gerrard), and 
(power house) Hammersmith, W. (796 Ham- 
mersmith), London See also page 245 

Central Motor Co, Motor Car Builders, 124, 
Euston-rd, London, N.W. (408 King's Cross) 

Ceutral News, Ltd, Telegraphic News Agency, 
5, New Bridge-st, 5, Austin Friars, Е.С. 
(41 Holborn), and 422, Royal Courts 
of Justice, Strand, W.C., London (John 
Moore, Manager) 

Cerrito (Е. Н.) & Co, Ltd, Engineers and Litt 
Makers, Freeman-st, Birmingham 


Chadburn's (Ship) Telegraph Co, Limited, Ships’ 


Telegraph Manufacturers, 47, Castle.st, 
and 11, Waterloo- rd, Liverpool; and at 
London, Glasgow, and Newcastle-on-Tyne 
(Chadburn Liverpool, 826) See also p. 545 
Chadwell, C., Electric Traction Engineer, 20, 
Victoria-st, London, S.W. (Espionage Lon- 
don, 4j? Westminster); Richmond-chmbrs, 
Blackburn (Chadwell Blackburn, 417) 
Chadwick, Е. O., Electrical Engineer, Wingfield, 
Holbrooke-road, Stonegate, Leicester 
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Chadwick, J. M., Electrician, Findhorn House, 
Forres, N.B. 

Chadwick, O., C.M.G., M. I. C. E., M. I. M. E., Pro- 
fessor of Municipal Engineering, University 
College, Gower-st, London, W. C. 

Chadwick, Richard, Asst. Engineer, Corpor ation 
Tram ways. Birkenhead 

Chagford and Devon Electric Light Со, Ltd, Chag- 
ford, Devon (G. H. Reed, Eng., Man. & Sec.) 

СНАТЕМЕМ OF ELECTRIC LIGHTING COM- 
MITTEES OF LOCAL AUTHORITIES — scc pp. 
660 to 665 

CHAIRMEN OF ELECTRIC TRAMWAY COMMIT- 
TEES OF LOCAL AUTHORITIES —sce рр. 
662 to 668 

OHAIRMEN OF TELEPHONE COMMITTEES ОР 
LOCAL AUTHORITIES — see p. 665 

Challenge Engineering Co., Motor Car Buildera, 
Regent House, ltegent-st, London, W. 
(Kytoplasma London, 8477 Central) 

Challenger, Charles, Traffic Manager, Bristol 
Tramways and Carriage Co, Tramways 
Centre, Bristol 

Challice, G. M., Electric Light Contractor, 69, 
Sid well-st, Exeter 

Challoner (T.) & Son, Electrical Engineers and 
Contractors, Parker-street, Blackpool (21) 

Challoner, W., A. I. E. E., Electrical Engineer, 
Ivydene, Park- rd, Blackpool, Lancs. 

Chalmers, Alex. B., Secretary Oriental Telephone 
and Electric Company, Telephone Company 
of Egypt, and China and Japan Telephone 
and Electric Co, Ltd, Alderman’s House, 
Alderman’s Walk, Bishopsgate, London, E. C. 
(Oakenpin London, 2188 London Wall) 

Chalmers, А. D., Borough Electrical Engineer, 
Corporation Electricity Works, Gillingham, 
Kent 

Chalmers, S. D., М.А., Head of Dept. of Тесћ- 
nical Optics, Northampton Institute, Clerken- 
well, London, Е.С. 

CHAMBER OF COMMERCE, THE LONDON (Incor- 
porated), Oxford-court, Cannon-st. Lon- 
don, Е.С. (Convention London, 3/7 Bank) 
See also page G60 

Chamber of Commerce Journal (monthly), 
Oxford-court, Cannon-st., London, Е.С. 
iKenric B. Murray, Editor) (Ann Sub. 10s.) 

CHAMBERLAIN & HOOKHAM, Limited, Electri- 
cal Engineers, Patentees and Sole Manu- 
facturers of Ноокћап e Electricity Meters, 
4, New Bartholomew-st, Birminghain ; and 
6, Old Queen-st, London, S.W. (Solar Bir- 
mingham) See Advt., p. 1181 and also p. 545 

Chamberlain, W., Mains Superintendent, Elec- 
tricity Works, Oldham, Lancs. 

Chambers, C. H., B.Sc., Head of Elec'ricity and 
Physics Dept, Technical School, Glossop 

Chambers, E., Superintendent Western Union 
Telegraph Co, Penzance 

Chambers, G. K., Electrical Engineer, British 

Westinghouse Co., Central House, New-st., 
Birmingham . 

Chambers, Harry, District Manager (S. W. Lan- 
cashire), National Telephone Co, 8, Scotland- 
rd, Warrington 

Chambers, Joseph С. Provincial Superinten- 
dent (Norttern Province), National Tele- 
phone Co, Ltd, Commercial-bldge, Park. 
row, Leeds 


Chambers, J. L., Outside Superintendent, Cor- 
poration Telephone Dept, Castle-chmbra, 
Renfield-st, and 5, Millbrae-cres., Langside, 
Glaseow 

Chambers, M. S., M. I. E. E., Electrical Engineer, 
с/о Preece & Cardew, 8, Queen Anne’s-gate, 
London, S. W. 

Chambers. Scott & Co., Crane Builders and- 
Machine Tool Makers, Motherwell (Energy 
Motherwell, 63) 

Chamen, A. D., Electrical Engineer, Wyaston, 
Fairfield rd, Woodford Green, London, E. 

Chamen, С. H. К. Electrician, Mains Dept, 75, 
Waterloo- st, Glasgow 

*Chamen, William Ashcombe, M. I. E. E., Corpora- 
tion Electrical Engineer, 75, Waterloo-st, 
Glasgow (Chairman Local Section Institu- 
tion of Electrical Engineers) (Chamen 
Glasgow, 936 Argyle, 834 Corp.) 

Champion, A., Electrical Engineer, London 
County Council’s Electrical Dept, 42, Cran- 
bourn-st, Leicester-sq, London, W. 

Champion, Marius, Electrician, 597, Edgware- 
rd, London, W. 

Champion Rock-Borer and Air Compressor Co; 
Turbine Makers, 65, Queen Victoria-st, Lon- 
don, В.С. (Turnscrew London, 280 2 Central) 

Champness, Thomas, Electrical Engineer (May- 
field & Co),65 & 63a, Cannon-st, London, E. C. 

Chance Bros. & Co, Ltd, Glass Manufacturers, 
Smethwick, Birmingham (Chance S methwicky 

Chancellor, J. T., Consulting Engiueer, 104, 
Queen Victoria-st, London, E.C. (959 Bank) 

Chancellor & Peterkin, Electrical Engineers, 50, 
Frederick-st, Edinburgh 

* Chandler, Noel, Messrs. Bumsted and Chandler, 
Cannock Chase Foundry, Hednesford, Statts. 
(Bags Hednesford) 

Chandler, W. A., Electrical Agent, Station- 
chmbrs, 10, Neville-st, Newcastle-on-Tyoe 

Channon, A. S., Chief Assistant. Engineer, Cor- 
poration Electricity Works, Gt. Grimsby 

Channon, Harry, Electric Bell Fitter, 45, 
Theobald’s-rd, W.C., and 90, Hatt on-garden,. 
London, E.C. . 

Channon, H. C., Electrician, Greystead, Grove 
Hill, Woodford, Essex 

Chaplin (À.) & Co, Mechanical Engineers, Helen- 
st, Govan, Glasgow (Chaplin Glasgow) 

Chaplin, F. H., Electrical Engineer, 51, Em- 
peror’s Gate, London, S.W. 

Chapiin, G. H., Steam Packing Manufacturer, 
12, St. Helen’s-pl, London, E.C. 

Chapman, A. B., Electrical Engineer, 28, Angle- 
sea-rd, Ipswich 

Chapman (А.) & Co., Electrical and Mechanical. 
Engineers, Thorold-rd., Chatham 

Chapman, Arthur E., Telegraph Engineer, Postal 
Telegraphs, Leicester 

Chapman, С. H., Engineer, Postal Telegraph 
Factory, Bovay-place, Holloway, London, N. 

Chapman, Е. W. Morris, Electrical Еоріпеег, 
Peel Works, Adelphi, Salford, Manchester 

Chapman & Hall, Ltd, Publishers, 11, Henrietta- 
st, London, W.C. (Pickwick London, 2711 
Gerrard) 

Chapman, Henry, Consulting Engineer, 69, 
Victoria-street, London, S.W. (578 Victoria/ 

Chapman, James John, Electrical Engineer, 90, 
St. Paul’s-rd., Burdett-rd, London, E. 
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Chapman, Jas. Е., General Manager and Chief 
Engineer, Underground Electric Railways 
of London, Ltd, Hamilton House, Victoria Ein- 
bankment. Lond., Е.С. (Underneath London) 

Chapman, M. W., Electrical Engineer, Doncaster 

Chapman, W. H., Electrician, 89, Holland Park- 
ave, London, W. 

Chappell (Н.) & Co, Electric Bell Fitters, 34 and 
64, Fulham-rd (44 2 Kensington), and Leader- 
st, London, S.W. 

Chappell, W. E., Engineer, British Westing- 
house Co., Trafford Park, Manchester 
Chapple, Frank J., Power Superintendent, Pot- 
teries Electric Traction Co, Power Station, 

Wolstanton, Staffs, 

Chapple Thomas, Electrician, York-rd Scientific 
Exchange, High-st, and 26, St. Leonard’s- 
rd, Southend-on-Sea 

CHARD & CO, Electrical Engineers and Con- 
tractors, 8, Great Portland-st, London, W. 

Charing Cross, Euston and Hampstead Railway 
Co, Hamilton House, Victoria Embankment, 
London, W.C. (W. Е. Mandelick, Secretary) 
See also page 940 

Charing Cross and Strand Electricity Supply 
Corporation, Ltd, 60, St. Martin’s-lane, 
W.C. (Lnuninator. London, 6826 aud 6827 
Gerrard), 76, Ludyate-hill (7947 Holborn), 
82-86, Fencburch-st (66:57 Avenue), 86, 
Upper Thames-st, E.C., 85, Commercial-rd, 
Lambeth, S.E., and Marshgate-lane, Bow, E. 
(750 East), London Sec also page 546 

Stefano Gatti Managing Director 
E. Wilmot Seale, Solr., F. I. S. Manager and Sec. 
V ELME, МЕЕ. | Engineer-in-Chief 

Charing Cross and City Eléctric Co, Ltd, 85, 
Fenchurch-st, London, E.C. (W. H. Patchell, 
МАСЕ. M. I. M. E., M. I. E. E., Еоріоеег-ір- 
Chief) (Luminator London, 5657 Avenue) 
Sec also page 64. 

Charlesworth, S., Chief Works Clerk Corpora- 
tion Electricity Worke, Manchester 

Charlesworth, S., Consulting Electrical Engi- 
neer, Werneth, Oldham 

Charlesworth (5.) & Co, Electrical and General 
Engineers, Richmond Hill Iron Works, 
Oldham, Lancs. (Charlesworth Engineers 
Oldham, 63) 

Chariton, A., Assistant Engineer, Corporation 
Electricity Works, Aylestone, Leicester 
Charlton Electrical Co, Electrical Engineers, 
Victoria Works, Knowles-st, Stockton-on- 

Tees (Е. В. Charlton, Manager) 

Charlton, G., Managing Engineer, Electric Light 
Works, Banbury, Oxon. 

Charlton (R. B.) & Co, Electrical Engineers, 
Manors Works, Newcastle-on-Tyne (Charl- 
ton Manors Newcastle, 427 and 1746) 

Charnock, G. F., A. M. I. C. E., Professor of 
Electrical Engineering, Bradford Technical 
College, Bradford (21) 

Charrington, Edmund, A. M. I. C. E., Electrical 
Engineer, 65, Queen Victoria-st, London, 
Е.С. (8009 Bank) 

Charter, J. W., Electrical Instrument Maker, 
114, Beverley-rd, Hull (732) 

Chartered Institute of Patent Agents, Staple 
Inn-bldgs, London, W.C. (For List of 
Fellows, see pages H and 706) 


| 


| 
| 
| 
| 
| 
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Chartera, J., Electrical Engineer, 79, Mains.st, 
Glasgow CA domatt Glasgow, 231 Corp.) 
Chartres, C. B., Elestrical Engineer, 6, Cleveland 

Park-ave, Walthamstow _ 
Chatham and District Light Railwaya Co, 83, 
Cannon-st, London, Е.С. See also page 556 
Chatham, Rochester and District Electric Light- 
ing Co, Ltd, Whittaker-st, Chatham (H. 
Drew, Sec. ; С.Т. Linney, Res. Eng.) (Еес- 
tricity Works, Chatham) 


| Chatteris Engineering Works Company, Electric 


Craneand Hoist Builders, Chatteris, Cambs ; 
and 158, Gresham House, London, Е.С. 
(Pulsution Chatteris, Pulsation. London) 

Chatterton, Bertram, A.M.LC.E., Surveyor 
(Yorkshire Insurance Co), 2, Bank-bidgs, 
Priuces-st, London, Е.С. 

Chatterton (Geo) & Bazalgette, Consulting 
Engineers, 6, The Sanctuary, Westminster, 
London, S.W. 

Chattock, А. P., M.LE.E., Professor of Physics, 
University College, Bristol 

*Chattock, В. A., City Electrical Engineer, 14, 
Dale-end, Birmingham (c/o Dynamo Bir- 
minyham, 700) 

Chatwin, Thos, Engineers’ Tool Maker, Gt. Tindal- 
st, Birmingham (Chatwin Birmingham) 

Chatwood, A. B., B.Sc., A. M. I. C. E., M. L Mech. E., 
M. I. E. E., Consulting Engineer, Prudential - 
bldgs, Nelson-sq, Bolton (205); and 12, 
Exchange-st, Manchester (7377) 

Chauvin, G. von, Managing Director Siemens 
Brothers & Co, Ltd, 12, Queen Anne's-gate, 
Westminster, London, S.W.  (ChauriA 
London, 540 Westminster) 

Cheel, Geo., Electrical Engineer, 2. Finchley- 
place, Finchley-rd, London, N.W. 

Cheeld & Co, Electric Light and Telephone Con- 
tractora, Chesham, Bucks. (Следа Chesham) 

Cheesewright, F. H., M.I.C.E., Electric Traction 
Engineer, 9, Fenchurch-bldga, London, E.C. 

Cheesman, H. G., Telegraph Engineer, 35, 
Argyle-rd, West Ealing 

Cheetham, A., Electric Light Contractor, 287, 
Upper-st, Islington, London, №. (2961 
King’s Cross) 

Cheetham, Geo., Superintending Engineer, №. 
District of Ireland, Р.О. Telegraphs, and 
“ Shribra," Myrtlefield Park, Balmoral, 
Belfast 

Chelmsford Electric Lighting Company, Limited, 
Salisbury House, London-wall, London, E. C.; 
and Anchor-st, Chelmsford See also р. 546 

А. H. French... ... Resident. Engineer 


F. R. Reeves ... ... ... Secretary 
Chelsea Electricity Supply Company, Limited, 
Offices, 19, Cadogan-gardens ; Generating 


Stations, 91, Manor-st, and Alpha-place, 
Chelsea, London, S.W. (Economy London, 
363 Kensington) See also page 246 
J. Irving Courtenay, M.I.E.E. Chairman 
Percy Still, A. M. I. C. E. Chief Engineer 
S. J. Ouer, F. Ch. Inst. Sec. ... Secre 
Cheltenham Corporation Electric Works, Arle- rel 
(106), and (office) 535, High-st (237), Chel- 
tenham (Hamilton Kilgour, Borough Elec- 
trical Engineer) 
Cheltenham and District Light Railway Co, St. 
Mark's, Cheltenham (T. Nevins, chairman ; 
H. J. McCormick, Man.) (247) Sce also p. 045 


SE 


— 


ELECTRICAL TRADES’ DIRECTOKY.—1904. 


CHE—CHR 


Chemical Engineering Co, 79, Mark-lane, Lon- 


don, Е.С. (Evaporator London, 2069 | 
Avenue) 
Chemical News (weekly), 16, Newcastle-st, 


Farringdon-st, London, E.C. (Price 4d.) 
Chemical Society, Burlington House, Piccadilly, 
London, W. (W. A. Tilden, D.Sc., F.R.S., 

President, Alex. Scott, D. So., F. R. S., and 

W. P. Wynne, D. Sc., T. R. S., Hon. Зесге- 

taries, S. E. Carr, Assistant Secretary) 
Chemical Supply Co, 3, Mincing-ln, London, Е.С. 

(6301 Avenue) 

Chemical Trade Journal, The (weekly), 32, 

Blackfriars-st, Manchester (Ann. sub., 

128. 64.) (Expert Manchester, 3060) 
CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 

Makers and Exporters of Dynamos and 

Motors (D. C., A.C., Polyphase, &c.), London; 

and Chemnitz (Saxony) (Роеде London; 

Porge Chemnitz) 

Chenhall, J. W., Electrical Engineer, Dart 

Villas, Totnes 
Chepstow Electric Lighting and Power Co, Ltd, 

Welsh-st, Chepstow, Mon. (A. E. Wilkins, 

Engineer) See also page 240 
Cherry (Joho) & Sone, Kagineers and Steam 

Pump Makere, Beverley, Yorks. (Cherry 

Beverley) 

Cheshire, F.J., Teacher of Experimental Phyeica, 

Birkbeck College, Bream’s-blds, London, E. C. 
Chester, C., Electrical and Mechanical Engineer, 

17, North-st, Edgware-rd, London, W. 
€hester Corporation Electricity Works, New 

Crane-st, Chester (F. Thurstield, Chief Eng.) 
Chester Corportion Electric Tramways, Chester 

(Е. Thursfield, Electrical Engineer) 
Chester, Е. D., M. I. M. E., Consulting Engineer, 

20, Copthall- avenue, London, E. C. 
Chester, J. Ernest, Electrical Engineer and 

Instructor in Metal Work, Central Higher 

School, Sheffield 
Chesterfield Corporation Electricity Works, 

Chataworth-rd, Chesterfield (R. L. Acland, 

Electrical Engineer) (78) 

Chesterman (James) & Co, Ltd, Steel Rule Makers, 

Bow Works, Sheffield (Chesterman Sheffield.) 
Chestere (T.) & Son, Limited, Electrical Eugi- 

neers, 41, Oriel-rd, Bootle, Lancs. (37/12) 
Chevallier, Fielding, Telegraph Engineer, Cable- 

ter, Waterville, Co. Kerry 
Chew, William, Electrical Engineer, Trafalgar 

House, Lytham-rd, Blackpool 
Chichester and District Electric Supply Co, 

Ltd, Donington House, Norfolk-st, London, 
E. C. се also page 546 

Chick, Edward, Electrical Instrument Maker, 

8 and 9, Clerkenwell Green, London, E.C. 

‘Chick, James, Assistant Electrical Engineer to 
the District Council, Bray, Ireland 
4'hild, A. B., A. M. I. E. E., Electrical Engineer, 
109, Piedmont- road, Plumstead, London, 
E 


Child & Hewitt, Engineers and Metal Merchants, 
14, Atberton- st, Liverpool (2845) 

Љиавз (J. G.) & Co, Ltd, Electrical Engineers, 
Hawthorn-rd, Harlesden, London, N. W. 
(Kwik London, 113 Harlesden) 

Child & Co, Electrical Engineers and Con- 
tractors, 150, Powis-st, Woolwich, London, 
S.E. (9 Woolwich) 


Child, J. P., Electrical Engineer, 150, Powis-st, 
Woolwich, and 109, Piedmont-rd, Plum- 
stead, London, S.E. 


| Chili Telephone Company, Limited, 42, Old 


Broad-st, London, Е.С. (CRiliadul London, 
9343 London Wall) Sec also page 246 
George Keith... . .. Chairman 
Edmund Petley, Е.С.1.3. ... Secretar 
Chilian Electric Tramway & Light Со, Ltd, 
1, London Wall-bldgs, London, Е.С. (S. W. 
Jameson, Sec.) (Viajar London, 2527 
London Wall) See also page 548 
Chilton, Free, Electrical Engineer, 19, Stuart-st, 
Luton, Beds. 


China Furniture and Electrical Fittings Manu- 


facturers' Association, 112, Edmund-st, Bir- 
mingham (W. A. Addinsell, Sec.) 

China and Japan Telephone & Electric Co, 
Ltd, Alderman’s House, Alderman's-walk, 
Bishopsgate, London, E. C. (Oakenpin 
London, 2188 London Wall) See also p. 547 

Alexr. B. Chalmers ... Secretary 
W. Stuart Harrison | Electrician & Local 
(Hong Kong) J Manager 

Ching (Comyn) & Co, Ltd, Electrical Engineers, 
&c., 54-58, Castle-st, Long-acre (Comyn 
Ching London, 2918 Gerrard), 22, 23 & 24, 
Little St. Andrew-st, and Little White 
Liou-st, London, W.C. 

Chisholm, А. H., Electrician and Engineer, 52, 
Martin-st, Jamaica-rd, Bermondsey, Lon- 
don, S.E. 

Chislehurst Electric Supply Company, Limited, 
Royal Parade, Chislehurst (В. R. Barker, 
Engineer and Man.) See also p. 547 

Chiswick Electricity Works, Chiswick (Abery- 
stwyth & Chiswick Electricity Supply Cor- 
poration, Proprietors; А. №. Money, 
Resident Engineer) 

CHLORIDE ELECTRICAL STORAGE COMPANY, 
LIMITED, Storage Battery Manufacturers, 
Clifton Junction, near Manchester ; 78, King- 
st, Manchester ; and 59, Victoria-st, London, 
S.W. (Accumulate Pendlebury, 1038 Nat. 
Manchester; Chloridic London, 597 West. 
and 417 Victoria) Bee insert Advt. facing р. 
1034, und also page 547 

Chloride of Silver Dry Cell Battery Со, 34, 
Cock-lane, Snow Hill, London, E.C. 

Chorley (I. J. ) & Со, Electricians, 2, Clare-rd, 
Cardiff (972) 

Chorlton, A. E. L., Electrical Engineer, Oak 
. House, Audenshaw, Lancs. 

Christchurch Electricity Works (owned by 
Bournemouth and Poole Electricity Supply 
Со (4.2.); (J. E. Waller, Res. Engineer) 

Chrietian, E. A., Inspector of Rolling Stock, 
Mersey Railway, Central Station, and 12, 
“ће Woodlands, Clifton Park, Birkenhead 

Christian & Phipps, Ltd, Electrical Engineers 
Hampton Wick ( Christian Hampton Wick, 
26 Kingston Р.О.) See also page 547 

Christie, Alex., Traffic Inepector, Corporation 
Electric Tramways, Ayr 

CHRISTIE, GEORGE, Limited, Brass and Cop- 

‘Wire Drawers and Weavers, Lady- 
well Wire Works, Broomloan-rd, Govan, 
Glasgow (Ladywell Glasgow, 1746 Nat., 741 
Corp.); and 130, Fleet-st, London, ЕС. 
(Stibium London) See Advt., р. 1331 
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Christie, E. J. H., Electrician, The Park, Eccles, 
Manchester 

Christie, James W., Electrical Engineer, 453, 
Brixton-rd, Brixton, London, S.W. 

Christie, J. C., Electric Light Fittioga Maker, 
3 & 5, Mansell-st, Aldgate, London, E. (Sub- 
solary London, 4354 Avenue) 

Christie, John, Resident Engineer and Manager, 
Corporation Electricity Works, North-rd, 
Brighton (228) 

Christie, W. H. M., C.B., M. A., F.R.S., Astronomer 
Royal, Royal Observatory, Greenwich, 
London, S.E. 

Christison, Jones & Co, Electrical Engineers, 
122, New Kent-rd, London, S.E. 

Christopher (J.) & Sons, Belting Manufacturers, 
and Lubricating Oil Merchants, &c., 55 & 35B, 
Clerkenwell-rd, London. Е.С. (19.48 Holborn) 

Christopherson (Clifford) & Co, Sulphate of Cop- 
per Agents, 21, Mincing-lane, London, Е.С. 
(Christopherson London, 2060 Avenue) 

Christopherson, N. C., Electrician, Gt. Northern 
Telegraph Co, Newcastle-on-Tyne 

Christy Bros. and Middleton (formerly Christy 
Bros), Electrical Engineers, Chelmsford, 
Essex (Engineering Chelinsford, 8) 

Christy, Frank, NM. I. E. E., Electrical and 
Hydraulic Engineer (Christy Bros. & Middle- 
ton), Chelmsford, Езвех (8) 

Christy, Leonard F., A. M. I. E. E., Electric Light 
and Power Engineer (Christy Bros & 
Middleton), Chelmsford, Essex (У) 

Chrystal, Prof. G., F. R. S., Consulting Electrician, 
The University, & 5, Belgrave- eres, Edinburgh 

Chubb, I. W., A. M. I. E. E., Electrical Engineer, 
105, Honey brook- rd, Clapham, Lond., S. W. 

Chubb & Son's Lock and Safe Company, Limited, 
Electric Lock Manufacturers, 128, Queen 
Victoria-st, E. C. (2205 Bank), 68, St. James's- 
st, S. W., and (works) 43, Glengall-rd, Old 
Kent-rd, S. E., London (Chubb London) 

Church, G. H., M. I. E. E., Chief Electrician, 
Building Works Dept, Royal Arsenal, 
Woolwich, London, S.E. 

Church, Е. F., Consulting Engineer, 20, Victoria- 
st, London, S.W. 

Church, William, Electrical Engineer, Buckingham 
Palace, London, S. W. 

Churchill, Arthur, Electrical Engineer, British 
Thomson-Houston Company, Ltd, Rugby 

Churchill (Charles) & Co, Limited, Machinery 
Importers, 9-15, Leonard-st, London, Е. 7 
(Opodeldoc London, 1191 London Wall, „2974 
Central); and at Birmingh am, М 
Glasgow and Newcastle-on-Tyne 

Churchill, J. & A., Technical Publishers, 7, Great 
Marlborough-st, London, W. (Churchill 
Publishers London) 

Churton (T. Harding) & Co, Electrical and 
General Engineers, Atlas Works, [ngram-st, 
Leeds (Magnet Lecds, 94.3 Central) 

Churton, T. Harding, C.E., A. I. E. E., Atlas 
Works, Leeds (733 Central) 

Chutter, G. F., A. M. I. E. E., Consulting Engineer, 
89, Plymouth-rd, Penarth, S. Wales 

Cinque Ports Engineering Co, Electric Wiring 
Contractors, 186, Queen's-rd, Hastings (05.2) 

City of Birmingham Tramways Co, Ltd., 155, 
Corporation-st, Birrningham(G.Conaty, Man) 
(Trams Birmingham, 249) се also p. 217 


City and Brixton Railway Со, 9 and 10, King-st, 
Cheapside, London, Е.С. See also page 047 

City of Carlisle Electric Tramways Co, Ltd, 25, 
London-rd, Carlisle (G. Cook, Secretary and 
Manager) Sec also page 547 

City Electrical Co, Electrical Engines & Con- 
tractors, 5, Tottenham-st, London, S.W. 
(4736 Gerrard) 

City Electrical Engiocering Co, Electrical Engi- 
neera, 34, Moorfields, Liv erpool, W. 

City and Guilds Central Technical College, 
Exhibition-rd, London, S.W. For Professors, 
see page 71N 

City and Guilds of London Institute for the 
Advancement of Technical Education, Gres- 
ham College, Basinghall-st, London, E.C. 
(Sir John Watney, Hon. Sec. ; Asst. Sec., 
А. L. Soper) Sce also page 718 

City and Guilds Technical College, Leonard.st, 
Finsbury, London, Е.С. For Professors, 
see раде 218 

City of London College, White-st, Moorfields, 
London, Е.С. For Professors, see page 719 

City of London (Corporation of) Public Health 
Departments’ Electrical Laboratory, Guild- 
hall, London, Е.С. (А. A. Voysey, Electrical 
Engineer and Electrical Inspector) 

CITY OF LONDON ELECTRIC LIGHTING 
COMPANY, Limited, 1 and 2, Great Win- 
chester-st, E.C. (Lumen London, 9329 Lon- 
don Wall), and 64, Bankside, S.E. (Atpario- 
lum London, 1967 Hop), London See also 
page 947 

Geo. Е CHE Chairman 
Frank Bailey... ... Engineer 
J. Cecil Bull . .. Manager and Sec. 

City of London Wood Wool Co, Makers of Pack- 
ing Fibre, Plover Works, Hackney Wick, 
London, N.E. 

City and South London Railway Co, Limited 
(Electric), 71, Finsbury-pavement, Е.С. ; and. 
Stockwell-rd, S.W., London (Subway Lon- 
don, 1679 London ia Scc also page ^47 


С. G. Mott ... Chairman 
Sir Benj. Baker, K.C.M. G.. Con. Engineer 
P. V. Me Mahon Engineer 
T. C. Jenkin.. ... .. Gen. Manager 
W. F. Knight Secretary 


City & Suburban Electric Carriage Co (1903), 
Ltd, Niagara, York-st, Westminster, Lon- 
don, S.W. (W. W. Mason, Sec.) (Carioles 
London, 300 and 4? Westminster), and 6, 
Denman-st, W. (Ligucfare London, 8207 
Gerrard), London (Paris E. Singer, Pro- 
prietor) Sce also page 547 

City of Wellington Electric Light & Power Co, 
Ltd, New Broad-st House, New Broad.st, 
London, Е.С. See also page 547 

Civil and Mechanical Engineers’ Society, 47, 
Victoria-st, Westminster, London, S. W. 

Alfred Hanssen, A. M. I. C. E. President 
A. S. E. Ackermann. A. M. I. C. E. Hon. Sec. 

Civil Service Supply Association, Limited. 
Dealers in Electric Light Fittings, 136 and 
158, Queen Victoria-st, E.C., and Bedford 
and Chandos-sts, Strand, W.C., London 
(Stores London, 654 and 138 Bank) 

Clack, B. W., B.Sc., Teacher of Experimental 
Physics, Birkbeck College, Bream's-bdgs, 
London, E.C. 
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‘Clack, Chas. Wm., Telephone Engineer, Western 
Electric Co, North Woolwich, London, E. 


‘Clamp, E. J., Electrical Engineer, c/o Messrs. | 


Johnson and Phillips, Victoria Works, Сђаг!- 
ton,and 4, Champion-ter, Old Charlton, Kent 

‘Clapham Bros., Ltd, Mechanical Engineers, 
Keighley, York«; and 98, Gt. Tower.st, 
London, Е.С. (Thermotype London) 

‘Clapham, C. F., Electrical Engineer, Roundhay, 
Belvedere Park, Tunbridge Wells 

Clapham William, Electrical Engineer and Con. 
tractor, Cardigan Electrical Works, 289, 
Kirkstall-rd, Leeds 

Clare, H. H., Charge Engineer, Borough Council 
Electricity Works, Globe-lane, Woolwich, 
London, S. E. 

"Clare, John E., Electrician, 59, Boundary- lane, 
West Derby - road, Liverpool 

Claremont, E. A., M. I. E. E., M. I. M. E., Electrical 
Engineer, Managing Director Messrs. Royce 
Limited, Manchester (4537); and 594, 
Chester-rd, Old Trafford, Manchester 

Clark, A. B., Instructor in Electric Machine 
Design & Construction, City & Guilds 
Central Techuical College, Exhbibition-rd, 

London, S.W. 

"Clark Bros. & Co, Ltd, Telegraph Contractors 
and Merchants, 9, New Broad-st, London, 
Е.С. (Caracoles London, 991 Central) 

Clark, Bunnett & Co, Limited, Engineers, 22, 
Queen-st, Cheapside, Е.С. (5554 Bank), and 
New Cross, S.E. (Hoisters London, 120 
Deptford’, London 

Clark & Co, Electric Lamp Manufacturers, 417, 
Brixtoa-rd, London, S. W. 

Clark, E. V., B.Sc., A. M. I. C. E., A. I. E. E., Elec- 
trical Engineer, 54, Leander- rd, Brixton- 
bill, London, S. W. 

Clark, Forde & Taylor, Consulting Electrical Eng- 
ineers, 4, Great Winchester-st, London, E. C. 
(Partners: Н. A. Taylor, МІ.С.Е., R. E: 
Peake, M. I. C. E., and Arthur L. Dearlove, 
M. I. E. E.) (Curbed London, 640 London Wall) 

Clark (Geo.) & Sons, Engineers & Brass Founders, 
Waterhouse Јаве, Hull (Clark Hull, 28) 

Clark, Gordon P., Electrical Engineer, Hollands, 
Bourne Eud, Bucks. 7 

Clark, Н. Аде, Wh. Sc., A. R. C. Sc., A. I. E. E., 
Electrical Engineer and Asst. Lecturer 
and Demonstrator in Civil and Mechanical 
Engineering, Vorkshire College, and 4, 
Cloberry-st, Leeds 

Clark, H, Electrica! Engineer and Contractor, 
15, St. Paul's-rd, Burdett.rd, London, E. 

Clark, H., Locomotive Superintendent, Metro- 
politan Киву Co, Neasden Works. Neas- 
den, Middlesex 

Clark, Hunt & Co, Electric Lighting Contractors, 
153 and 160, Shoreditch High-st, London, 


E.C. (47 Avenue) 
Clark (Matthew) & Co, Electric Light and Power 
Engineera, Norton Works, FEa-ten-rd, 


Edinburgh (Lightning Edinburgh, 1205); 
and 217, St. Vincevt-st, Glasgow (Luminous 

Glasgow, 1478 Argyle) 

Clark (R.) & Co, Electrical Engineera, 22, Cheap- 
side, Spennymoor, Durham 

Clark, Scott & Co, Ltd, Electric Light Fittings 
Manufacturers, Victoria Works, 23, Oxford- 
st, Glacgow (Lacquer Glasgow 3132) 


Clark, Thomas, A. I. E. E., Chief Electrician, Tele- 
graph Construction and Maintenance Co, 
Ltd, Enderby’s Wharf, East Greenwich, 
London, S.E. 

Clark, Thomas, Electrician, 65, Roselea Drive, 
Dennistoun, Glasgow 

Clark, Walter, М.Г.Е.Е., Electrioal Engineer, 
Electrical Power Storage Company,Limited, 
Millwall, E., and 61, Ermine-rd, Lewisham, 
S.E., London 

Clark, Wm. J., General Manager, Fureign Dept. 
General Electric Co. (of New York), 83, 
Саппоп -86, London, Е.С. (Hypsometer Lon- 
don, 5589 Bank) 

Clarke, Alfred, Electric Light Engineer and- 
Contractor, 75, Coleman-st, London, Е.С. 

Clarke, C. A., Dealer in Electrical Supplies, 
26, Seymour-rd, Crumpsall, Manchester 
(Genest Manchester) 

CLARKE, CHAPMAN & CO, Limited, 
Engineers and Cuntractors, Victoria Works, 
Gateshead - оп - Tyne (Cyclops | Gateshead, 
187 P.O., and 1070 and 1073 Nat.); 50, 
Fenchurch-st, London, Е.С. (Cyclops Lon- 
don, 4251 Avenue); Tower-bldgs, Water- 
et, Liverpool; 36, Victoria-st, Manches- 
ter (2420) ; and 81, St. Vincent-st, Glas- 
gow (1453) Bee Advt., p. 24. and also page 
247 

Clarke & Со, Makera of Furnace Bars, 63a, 
Ilkeston-rd, Nottingham 

Clarke, E. J., Engineer and General Manager, 
Hart Accumulator Со, Ltd, Marshgate-lane, 
Stratford, London, Е. (76 Stratford) 

Clarke, Е. С, B.Sc., Lecturer in Mathematics, 
Municipal Technical Institute, West Ham 

Clarke, George Granville, Electrician, 6, Smith- 
sq, Westminster, London, S.W. 

Clark, J. B., Electrical Engineer, Town Hall, 
Stourbridge 

Clarke, Joseph, Electrician, 87, Cazenove-rd, 
Stamford Hill, London, N. 

Clarke, P. B., Electrician, 31, Wellington-park, 
Clifton, Bristol 


Clarke, R., Electrical Engineer, 41, Featherstove- 


at, City-rd, London, E.C. (9246 London 
Wall) 

Clarke (R.) & Co, Turbine Manufacturers, Union 
Iron Works, Queen's-rd. Manchester 

Clarke, Steavenson & Co, Ltd, Makers of Clarke's 
Patent Coal - Cutting Machine, Lidgett Elec. 
trica] Engineering Works, Hoyland Com- 
mon, Barnsley 

Clarke, T., B.A., Electrician, Belground, Tankers- 
ley, near Barnsley, Yorkshire 

Clarke (T.) & Co, Electric Bell Fitters, 42, Old 
Hall-st, Liverpool (1710 Central) 

Clarke (T. A. W.) & Co, Telegraph Cable Manu- 
facturers, Havelock Works, Leicester 

Clarke, T. J., A.I.E.E., Electrical and Mechani- 
cal Engineer, Havelock Works, Leicester 

Clarke, Thomas A. William, Cable Machine 
Manufacturer, Havelock Works, Leicester 

Clarke (Thos.) & Co, Electrical Engineers, 129, 
Sloane-st, London, S.W.  (lliumiauda 
London, 295 Westminster) 


Clarke, Thos. T., Electrical Engineer and Agent, 


41, Fleet.st, Dubliu 
Clarke, W. H., Electrical Enginecr, 19, Rosslyn- 
st, St. Michael's, Liverpool, S. 
r.p БӨ 
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Clarke, Wm. Barton, A. M. I. E. E., MSC, Ind., 
Electro-Chemist, Edison and Swan United 
Electric Light Co, Ltd, Ponders End, 
London, N. 

Clarke's Crank & Forge Co. Ltd, Makers of Steel 
and Iron Forgings. Lincoln (Cranks Lincoln) 

Clarkson & Co, Scientific Instrument Makers, 
28, Bartlett’s-bldgs, London, Е.С. (Едиа- 
torial London) 

Clatworthy, Walter A., M. I. E. E., A. M. I. M. E., 
Electrical Engineer, 40, Sanderson- rd, New- 
castle-on- Tyne 

Claughton, G., Mechanical Engineer, Corpora- 
tion Electricity Works, Мапогв, Newcastle- 
on-Tyne 

Claxton, R. Hey wood, Provincial Supt. North. 
Western Province National Telephone Com- 
pany, Ltd, The Temple, Dale-st, Liverpool 

Claxton Wm. Newman, Electrician, Station-rd 
Ironworks, Station-rd, Alford, Lines. 

Clay Bros & Co, Electrical Engineers, Western 
Mail-chambers, Cardiff (Clay Cardiff, 727) 

Clay, С. B., M. I. E. E., M. I. M. E., Metropolitan 
Supt, National Telephone Company, Tele- 
phone House, Victoria Embankment, Lon- 
don, E. C.; & 44, Albemarle-rd. Beckenham 


Clay (C. J.) & Sons. Technical Publishers, Ave. 


Maria-lane, London, E. C. 
London, 6359 Central) 
Clay Cross Company, Engineers and Makers of 

Fuel Economisers, Clay Cross, nr Chester- 


(Cantabrigia 


field; and at Londen, Birmingham, 
Glasgow, &c. (Jackson (Лаускога, 147) 
Clay, Henriques & Со, Ltd, Mechanical 


Engineers, Mill-st, Dewsbury (Henriques 
Dewsbury) 

Clay, R., Electrical Engineer, Western Mail- 
chambers, Cardiff (Clay Cardiff, 727) 
Clay, R. C., Electrician, 151, Dedford.rd, Clap- 

hain, London, S.W. 

Clayden. A. W., M.A., Principal and Professor 
of Pnysics, Roy al Albert Memorial College, 
Ex-ter 

Claypoole, W., А.М.Т.Е.Е., Asst. Lecturer and 
Demonstrator in Electrical Engineering, 
Croydon County Polytechnic, Croydon ; 
and 11, Doughty-st, Londou, W.C. 

Clayton (К.А.) & Co, Electricians, 2, Short st, 
and 25, City-, Hulme, Manchester (2674 
Central) 

Clayton, Harry F., Electrival Engineer, 49, Middle 
Abbey-st, Dublin 

Clayton (М.) & Son, Electrical Accessory Manu- 
facturers, 9, Gracechurch-st, London, Е.С. 

Clayton & Shuttleworth, Ltd, Steam, Gas and 
Oil Engine Makers, &c., Stamp End Works, 
Lincoln (Claytons Lincoln, 43) 

Clayton, Son & Co, Ltd, Boiler Makers, Moor 
End Ironworks, Beza-st, Hunslet, Leeds 
(258 2 Central) 

Cleary. Thos., Electrical Engineer and Con- 
tractor, 56a, Haverstock-hill, London, N.W. 

Cleckheaton District Council Electricity Works, 
Cleckheu on, Yorks. (A. Pickersgill, Chief 
Engineer) (76) 

Clegg, А. W., Chief Assistant Engineer, Corpora- 
tion Ele:tricity Works, Accrington 

Clegg, John, Electrical Engineer, Fleetwood and 
District Electric Light and Power Syndi- 
cate, Flectwood 
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Clegg, Stanley, City Electrical Engineer and 
Manager Corporation Electricity Works, 
Lincoln 

Clegg, W. H., Engineer and Representative of 
National Electric Construction Co, Ltd, 51 
and 32, Nassau-et, Dublin (0/635) , 

Clement, А. F., Telegraph Eugineer, North 
British Railway Co, Waverley Station, 
Edinburgh (Clement British iii νt 
Edinburgh, 53) 

Clements,Altred,Asst.Secretary British Thomson- 
Houston Co, 83, Cannon-st, London, E.C. 

Clemente, Archd., Electrical Engineer, Sussex- 
rd, Winchester 

Clements, О. M., Electrician, 17, Gresham 
House, London, Е.С. (Alkanet London, 
11838 Avenue) 

Clemente, Isaac, Manufacturer of Electric Light 
Fittings, 34, Holloway Head, Birmingham 

Clements, James, Metal Merchant, Highbury- 
chmbrs, Newport, Mon. (Iron Newport, 75) 

Clements & Son, Electric Light Contractore, 
106a, Fenchurch-st, London, E.C. (909 
Central) 

Clementeon, J. Ј., Superintendent, Telegraph 
Factory, Mount Pleasant, London, Е.С. 
Clephan, T. J. S., Electrician, Electrical Supply 
and Colliery and Mill Furnisher, 24, 
Standishgate, and 99, Dickinsou-st, Wigan 

(Clephan Wigan, 0.36 2\ 

Clerk, Dugald, Consulting Engineer and Patent 
Agent, 18, Southampton-bldys, London, W.C. 

Cleveland and Durham County Electric Power 
Со (Inc.), Queen's-sj, Middlesbrough се 
also раде 248 

Cleveland and Durbam County Electric Power Co, 
Ltd, Queen's-sq, Middlesbrough (F. McBain, 
Secretary) (474) See also puge 548 

Cleveland Trust, Ltd, Electric Light and Power 
Supply Co, Saltburn-by-the-Sea ; and Royal 
Exchange, Middlesbrough (P. Warren, Resi- 
dent Eng.; Е. В. Batty, Consulting Eng.: 
A. Gordon. Hood, A.C.A., Sec.) 

Chff (Joseph) & Sons (Leeda Fire Clay Сол. 
Makers of Stoneware Cable Troughs, Baltic 
Wharf, Waterloo Bridge (031 Hop). S.E.. 
and Great Northern Goods Stn, King's 
Cross, N., London (СТ У London) 

Clifford, Arthur, A. M. I. E. E., Assistant Engineer, 
Corporation Electricity Works, Talbot-st,. 
Nottingham 

Clifford, D., Local Manager, National Telephone 
Co, Limerick . 

Clifford, Henry, C.E., Telegraph Engineer, 1, 
Lansdowne-pl, Blackheath, London, S.E. . 

Clifford, J. A. H., Electrician, 19, Brondesbury- 
rd, Highgate, London, N. 

Clift, A. S., Chief Mechanical Engineer, Siemens 
Brothers & Co, Woolwich, London, S.E. 
Clift, E. H., Electrical Engineer, 51, Sinclair-rd. 

W. Kensington, London, W.(Infusible London) 

СЫРТ MANUFACTURING CO, Electrical and 
Mechanical Engineers, Bravington-rd Works, 
Harrow-rd, London, W. (1507 Paddington) 

Clifton, G. B., M. I. Mech. E., Electrical Engineer, 
Gt. Western Railway Electrie Light Dept, 
2a, Bishop's-rd, Paddington, London, W. 

Clifton, Robert Bellamy, F. R. S. (Professor of 
Experimental Philosophy in thé University 
of Oxford), Clarendon Laboratory, Oxford 
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Clinker, Reg. C., Electrical Engineer, 257, Clifton- 
rd, Rugby 

Clinton, W. C., Electrician, 52, Claremont-rd, 
Highgate, London, N. 

Clipsham, John J., Electrical Engiueer, 475, 
West Derby. rd, Tue Brook, Liverpool, E. 

*Clirehugh, 8. V., M. I. C. E., M. I. E. E., Con- 
sulting Electrical Engineer, Mansion Hou- `е- 
bldgs, 4, Queen Victoria-st, London, Е.С. ; 
and College Land, Manchester (Eminencies, 
London, 7234 Central) 

Clontarf & Hill of Howth Electric Tramroad Co, 
Ltd, 39, Dame st, Dublin (J. P. Chapman, 
Sec.) See also p. 548 

Close, Capt. F. M., R.E., A. I. E. E., В.М. Academy, 
Wool wich, London, S. E. 

Close, F. W., Electrician, Oxley House, Wolver- 
hampton 

Clothier, Н. W., A. M. I. C. E., Engineer and 
Switch Gear Expert, 108, Gilda Brook-rd, 
Eccles, Mapchester 

Clothier, Jas, H., Resident Electrical Engineer, 
Electricity Supply Station, St. Anne's-on- 
the-Sea (72) 

Clothier, T. D., Borough Electrical Engineer, 
Corporation Electricity Works, and 4, St. 
Alban's-sq, Bootle (424) 

Clough, Alfred, A. M. I. C. E., Resident Electrical 
Engineer, Corporation Electricity Works, 
Liverpool (Dnunio Liverpool, 946) 

Clough, Е. H., Electrical Engineer, Britieh 
Thomson- Houston Co, Rugby 

Clougb, Norman, Electrician, Ryedale, Surbiton- 
rd, Kingatoo-on-Thames 

Clough, Wm., Manager, Corporation Tramways, 
Bury, Lavcs. 

Clout, Chas., Dealer in Electrical Apparatus, 134 
and 155, Snargate-st, Dover 

Clover, Clayton & Co, Consulting Engineers, 44, 
Chapel-st, Liverpool 

Clowes, Prof. Frank, D.Sc., F. I. C., Chemist 
to London County Council, 40, Craven-st, 
Strand, London, W.C. 

Clubbe & Southey, Ltd, Electrical Engineers, 
16, Elm-st, Gray’s Inn-rd, London, W.C. 

Cluer, S. J., A. I. E. E., F. C. Inst. Sec., Secretary 
Chelsea Electricity Supply Co, Ltd, 19, 
Cadogan-gardens, London, S.W. 

Cluse, Ltd, Art Metal Workers, 187, Tottenham 
Court-rd, London, W. 

Clutterbuck, G., Electrical Engineer & Contrac- 
tor, 1, Queen's. rd, Peckham, London, S.E. 

Clyde Valley Electrical Power Co, 55, Bothwell- 
st, Glasgow (Valley Glasgow, 1504 Argyle) 
Sce also page 548 

Coaker, Wm. F., Electrical Engineer, 1, Chester- 
at, Newcastle-on- -Tyne 

COAL, ‘COMPOSITION &c. OF —see page 7.2 

COAL CONSUMPTION IN ELECTRICITY WORES, 
1902-3. See p. 412 

Coalbrookdale Co, Ltd, Makers of Electric Light 
Pillars, Coalbrookdole, Salop (Darby Coal- 
brookdale) ; and 141, 0. Victoria- st, Lond., E. C. 
(Severndale London, 83 10 Bank æ 125 Central) 

Coales, J. D., B. Sc., Lecturer and Demonstrator 
in Electrical Engineering, University Col. 
lege, Nottingham 

Coast, Development Co, Ltd, Electric Lighting 
Contractora, 33, Walbrook, London, E.C. 
(Undismayed London, 5504 Bank) 


Coatbridge Electricity Works, Cuatbridge 
(Scottish House-to-House Electrieity Co, 
Proprietors ; В. S. Drayeott, Resident 
Enginecr) 

Coates, Ernest, Trunk Mains and Distributing 
Engineer, Е. & N. City District, Charing 
Cross and City E. Т.. Со, 85, Fenchurch-st, 
London, E.C. 

Coates, F., Electrical Engineer, A. Reyrolle & Co, 
Ltd, Hebburn Worke, Hebburn-on-Tyne 

Coates, H. J., A. M. I. E. E., Electrical Engineer, 9, 
Nelson st, Broughton, Manchester 

Coates, J. F., Asst. Engineer, Electricity Works, 
Farnwortb, Lancs. 

Coates, М. C., Electrical Engineer, 43, Dean-st, 
Newcastle-on-Tyne 

Coates, Thomas, Traffic Supt. 
Tramways, Mumps, Oldham 

Coates (Victor) & Co, Steam Engine and Boiler 
Makers, Belfast (Economy Relfast, 93) 

Coates (Wm.) & Son, Ltd, Electric Light and 
Power Engineers, 1-11, Fountain-st, Belfaat 
(244); воа 5, Leinster-st, Dublin (01554) 

Coats, James, Electrician, Lexington, St. 
Andrew's Drive, Pollokshields, N.B. 

Cobb, Percy R., Engineer. Everched & Vignoles, 
Ltd, Acton- lane Works. Chiewick; and 18, 
Craven Hill-gdns, London, W. 

Cobbett (W. Willson), Ltd, Belting Makers, 59, 
Southwark-st, London, S.E. (Seandinavice 
London, 2001 Hop and 279 Centr.1) ; and 
Cleckheaton, Yorks. 

Cochran, А. & Е., Globe Makers, St. Rollox Flint 
Glass Works, Glasgow ; and 46a, Holborn- 
viaduct, London, Е.С. (Ruby Glosgow) 

Cocbran & Co (Annan), Ltd, Engineers and 
Boiler Makers Annan, Dumfries, Х.В. 
(Multitube Annan, 513 Annap) 

Cochrane & Co, Ltd, Engineers, Ormesby Works, 
Middlesbrough. (35) ; and 11, Queen Anne’s- 
gate, London, S.W. (Cochrane Grove London. 
2101 Westminster) 

Cochrane, John, Engineer and Boiler Maker, 
Barrhead, М.В. (Cochrane Barrhead, 6) 
Cockayne, T. B. & W., Electrical Engineers and 

Contractors, Angel st, Sheffield 

Cockburn, A. C., F. C. S., M. I. E. E., Consulting. 
Electrical Engineer, 156. Wi!lesden-lane, 
Brondesbury, London, N. W.; aud The 
Grange, Otley, near Ipswich 

Cockburn, G. E., Electrical Engineer, 55, Great 
Pulteney-st, London, W. 

Cocks, J. & H., Electric Light Contractors, 1. 
Frederick pl, Mile End- rd, and Grove - rd, 
London, E. (Adorners London, 9 East.) 

Cocks, Jas. Mitchell, Electrical Engineer, 251, | 
Elgin-ave, Maida- Vale, London, W. 

Codd Arc Lamp Co, Ltd, Manufacturing Electrical 
Engineers, Standard Works, Dame Agnes- 
st, Nottingham Ser also page 548 | 

Codd, H., Electric Light Station, Stanhope 
Lines, S. Aldershot 

Codd, Ll. B., A. M. I. E. E., Electrician, Standard 
Worke, Da me Agnes-st, Nottingham 

Codd, М. A., Electrical Engineer, 167, Oak- 
wood-ct, Melbury-rd, Holland Park, Lon- 
don, W. 

Coe & Smith, Electric Bell Manufacturers, 11, 
Denmark- st, Soho, London, W.C. 

Coffin, H. L., Electrician, 16, Mortlake-rd, Kew 


Corporation 
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Соћег, А. & E., Manufacturers of Globes and 
Shades, 2, Bury-st, St. Mary Axe, London, 
Е.С. (Wuttenkirk London, 5085 Avenue) 

Cohen, В. S., Telephone Engineer, National Tele- 
phone Co, Telephone House, Victoria Em- 
bankment, London, Е.С. 

Cohen (Geo.) & Co, Electrical Engineers, 522, 
Mile End-rd, London, E. 

Cohen (Isaac) & Co, Engineers and Tool Dealers, 
239, Blackfriars-rd, London, S.E. (%. Hop) 

Cohen (L.) & Co, Electricians, 5, Alberr-terrace 
Black pool 

Cohen (Morrix) & Co, Screw and Terminal 
Makers, Vulcan Works, Alfred-st, Leeda 

- Coignet & Co, Chemical Manufacturers, 150, Fen- 
church-st, London, Е.С. (Coignet London) 

Coker, Aug. С.. Resident Electrical Enyineer, 
Clare Hall Hospital, South Mimms, Barnet 

‚ Colchester Corporation Electric Tramways, Col- 
chester (А. К. Sillar, Chief Engineer) 

Colchester Corporation Electricity Supply 
Works, Colchester (А. В. Sillar, Borough 
Electrical Engineer) 

Coldwell, J. G., Chief Engineer, District 
Council's Evectricity Works, Honley, Yorks 

Cole, Е. G., Electrical Engineer, 28, Tivoli-rd, 
Crouch End, and Great Northern Railway 
Elec. Dept, Holloway, London, Х. 

Cole, H. A. B., Consulting Engineer, 50, Lime-st, 
London, Е.С. (Carbuncle London, 1750 
Avenue) 

Cole, J., Electrician, 250, Caledonian-rd, London, 
N 


Cole, J. A., Manufacturing Electrician, 15, 
Gloucester-st, West Norwood, London, S.E. 

Соје, Johu Robert, Electrician, 91, Albert-st, 
Great Grimsby (739) 

Cole, Marchent & Morley, Ltd, Steam Engine 
Builders, Bradford (Cole Bradford,690) ; and 
Salisbury House, Loudon Wall, London, Е.С. 

Cole, P. H., A. M. I. E. E., Electrician, 270, Devon- 
shire-rd, Honor Oak Park, London, S. E. 
(272 Sydenham) 
Cole, W.J., Electrical Instrument Maker, 19 & 20, 
Cowcross-st, Clerkenwell- rd, London, E. C. 
. Colebrook, W. H. F., Chief Electrical Engineer 
District Counce] Electricity Works, Wat- 
ford (71 and Works 95) 
Coleby, F. J., Electrical Engineer, 7, Thayer- 
st, Manchester-sq, London, W. (59 Pad- 
dington) 
-Coleman, Alfred, Provincial Supt., National Tele- 
phone Co, Telephone-bldgs, Newhall-st, 
Birmingham (National Tclephone Birming- 
ham, 74) 
Coleman, C., Electrician, Corporation Electricity 
Dept., Hastings 
Coles Bros., Electric Lighting Contractors, 
High-at, Margate 
Coles, Henry, Electric Light & Power Engineer, 
2, Coliege-bldg:, Swansea 
Coles, Henry J., Electric Crane Maker, London 
Crave Works, Derby 

Coles, W. J., Electrical Engineer, Maxted, Knott 
& Coles, Consulting Engineers, Burnett-ave, 
Hull; and North Bar Without, Beverley 

404 

dde. Whiibaurà & Со, E'ectiical Evgineers and 
Contractors, 28, Hanuell-rd, Fulham, Lon- 
don, S.W. 


Collard, F. B., Electrical Engineer, Callender's 
Caole & Construction Co, Hamilton House, 
Victoria Embankment, London, E.C. 

Collard, J. F.. Electrical Engineer, Electric Light 
Station, Stanhope, Lines, S. Aldershot ; and 
Granville, Filford-rd, Farnbam 

COLLEGES, SCHOOLS, and UNIVERSITIES sce 
pages 707 to 7:30 

Collett, A. E., Electrician, 1, Reginald-ter, Leeds 

Collett, Martin, Demonstrator in Pbysics, Birk- 
beck College, Breams-bldgs, Chancery-lane, 
London, E.C. | 

Collett, Sidney, Secretary Globe Telegraph and 
Trust Co, Ltd, and Submarine Cables Truat, 
Electra House, Finsbury-pvmnt, London, Е.С. 

Colley (W. A.), Ltd, Electric and Steam Pump 
Makers, 76, Arundel-et, Sheffield 

Colley's Patents, Ltd, Paper Coil Makers, 18-20, 
Farringdon-rd, London, Е.С. (Overeager 
London, 1121 Holborn) 

Collier, Arthur T., Telephone Engineer, Gonvena, 
Beaconsfield-rd, St. Albans, Herta. 

Collier & Catley, Ltd, Electrical and Mecbanical 
Engineers, Reading 

Colier (John) & Со, Electrical Engineers, 4, 

St. Mary’s-st, Deansgate, Manchester (Ampere 

Manchester, 3806) 


For SPECIAL ARTICLES on 
"ELECTRICITY AS APPLIED TO 
COAL MINING” 

See the COLLIERY GUARDIAN. 
Published every Friday. 


Offices : 30 & 51, Furnival St., Holborn, London, E. C. 
(Colliery Guardian London, 1354 Holborn) 


Colliery Power Supply Syndicate, Ltd, Electric 
Power Contractors, 202, Chapel-st, Salford ; 
and Talbot House, Arundel-ar, Strand, 
London, W.C. (M. Mercier, Man. Dir.) 
(Wenham Manchester) 

Collinge, В. F., Electrical Engineer, Killingball, 
Ripley, Yorks. 

Collinge, T., Mechanical Engineer, Corporation 
Electricity Works, Salford 

Collings, F. S., Shitt Engineer, County of Lon- 
doa and Brush Provincial Co's Electricity 
Works, City-rd, London, Е.С. 

‘Collings, W. A., Electrical Engineer, Siemens 
Bros. & Co, Ltd, Woolwich, London, S.E. 

Collins, Adrian C., A. M. I. C. E., Consulting Elec- 
trical Engineer (Miller & Collins), 61, Old 
Broad-st, London, E. C.; and 7, Tower- 
bldgs, Water-st, Liverpool 

Collins, B. H., M. I. E. E., Electrician, Corporation 
Electricity Supply Works, 15, Highfield.st, 
Liverpool (246 Central) | 

Collins & Co, Electrical Eug пеегз, 31, Whittall- 
st, Birmingham 

Collins, Hepworth, A. M. I. C. E, A. M. I. E. E., F. C. S., 
Electro-cheinist, с/о Messrs. E. Wibl & Co, 

17, Nicholas-et, Manchester («478Z Central) 

Collins & Price, Electrical Engineers, 28, Market- 
et, Hoylake, Liverpool 

Collins, T. C., Electrical Engineer, J5, Electric- 
parade, B'ackheath, London, S.E. 

Collins, Wm., A. M. I. C. E., Electrical Engineer, 

“ Wargrave," Dynas Powis, S. Wales 
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Collinson Bros., Electrical Engineers, Alderman- | COMMERCIAL CORRESPONDENTS IN THE 


bury, Bradford (20ү) 

Collinson, Vibert, Tramway Engineer, 15, Lead- 
enhall-st., London, Е.С. 

Collis (A. B.), Ltd, Electric Light Contractors, 
Quay-side. Bitterne. Southampton 

Collis & Co, Electrical Engineers, 44, Hans-rd, 

Brompton, Londoa, S.W. (548 Victoria) 

Collis (Ј.) & Sons, Engineers, 12, Ironmonger- 
row, London, Е.С. (Imberico London, 9812 
London Wall) 

Collis, W. H., A. M. I. C. E., M. I. E. E., A. K. C., 
Deputy Electrical Engineer, Corporation 
Electricity Workr, 15, Highfield-st, and 7, 
Barn Hill-rd, Wavertree, Liverpool (6699 
Central) 

Collyer Bros, Electric Bell Manufacturers, 268, 
Glynn- rd, Clapton, and 155, Wick-rd, 
Hackney, London, N. E. 

Colne Corporation Electricity Works, Phillip. In, 
Colne, Lancs, (А. G. Cooper, A. M. I. E. E., 
Chief Engineer) (^1) 

Соше and Trawden Light Railways Co, Albion 
Works, Armley-rd, Leeds (J. B. Peck, Sec.) 

Colombo (Ceylon) Gas and Water Co, Ltd, Elec- 
tric Light Contractors, 148, Gresham House, 
London, Е.С. (F. G. Barrett, Sec.). See 
also COLONIAL DIVISION 

Colombo Electric Tramways and Lighting Co, 
Ltd, 11, St. Benet-place, London, С. 
(P. Pears, Sec.) See also page 548 

COLONIAL OFFICE, Downing-st, London, S.W. 
For Officials see page 739 

Colquhoun, J. S., A. M. I. E E., Test Dept., Willans 
& Robinson, Ltd, Rugby 

Colson, Alfred, M. I. C. E., M. I. E. E., Engineer and 
Manager Corporation Gas and Electric 
Lighting Dept., Leicester (Gas Leicester, 
433) 

Colson, T. M., Engineer and Manager, Burgh 
Electricity Supply Works, Hamilton, N.B. 

Colston, R., Electrical Engineer, 13, Titchborne- 
st, Edg ware-rd, London, W. 


Coltman (H.) & Sons, Engineers and Boiler 


Makera, Loughborough 

Coltman, R. H., Electrical and Mechanical Engi- 
neer, Midland Works, Station-st, Burton 

Colton, C. S., Electrical Enginee-, c/o British 
Westinghouse Co, Norfolk-st, London, 
W.C. 

Column Printing Telegraph Syndicate, Limited 
In liquidation) 

Colwyn Bay and Colwyn Urban District Council 
Electricity Works, Colwyn Bay(A.R.Tudman, 
A. M. I. E. E., Resident Engineer) (63) 

Combe, George, Consulting Electrical Engineer, 
Castle-lane-pl, Belfast (Potential Belfast, 


548 

Comber, Е. P., Manager Peterborough and Dis- 
trict Electric Traction Co, Peterborough 

Combes, A., Electric Bell Fitter, 273, Upper-st, 
and 1, Tyndale-place, Islington, London, N. 

Comfort, F., Mains Supt, Corporation Elec- 
tricity Works, Nottingham 

Comitti (0.) & Son, Wells & Lyon, Ltd, Scientific 
Instrument Makers, 51 and 55, Mount- 
pleasant, London, W.C. (1438 Holborn) 

Commander, Geo., Engineer and Asphalt 
Plant Manufacturer, 773, Commercial-rd E. 
London, Е, 


COLONIES. See p. 738 

COMMERCIAL CABLE COMPANY (Mackay- 
Bennett System) (General Office, London : 
Bishopsgate House, 55 and 56, Bishopsgate- 
st Within, Е.С.), 23, Royal Exchange 
(Yakcam London, 1146 Avenue), Shorter’s- 
court, Stock Exchange; The Baltic (Bury- 
st entrance), St. Магу-Ахе; 16, Mark-lane 
2164 Avenue}, East India-avenue, Leaden- 
hall-st, E.C., 11, Duke-st, London Bridge, 
S.E. (878 Hop), and 1, Northumberland- 
avenue, W.C. (5145 Gerrard); F7, Ex- 
change - buildings, Liverpool (434); 67, 
St. Vincent-st, Glasgow (3340); Carlton- 
chambers, Baldwin - st, Bristol (61); 
Richmond-st, Weston - super - Mare: 18, 
Moult-st, Manchester (1608); 8, Forster- 
sq, Bradford (773); 29, Sandhill, New- 
castle-upon-Tyne (1350); 37, <Albert-sq, 
Dundee (554) ; 54е, Frederick-st, Edinburgh 
(384) ; 5, Bernard-st, Leith (589); Cory's- 
corner, Bute Docks, Cardiff (156) 

Frederick Ward Manager in England 
See Advt. p. cxxxviil., and also page 548, 
CONTINENTAL and UNITED STATES Divisions 

Commercial Development Corporation, Ltd, 41, 
Castle-st, Liverpool 

Commercial Electric Company, 55, Market-st, 
Manchester (08520) 

Commercial Engineering Co, Dynaino and Gas 
Engine Makers, Highfield-rd, Blackburp(314) 

Commercial Paste Co, Battery Paste Manufac- 
turers, 27a, Mead-pl, Hackney, London, N.E. 

COMMISSIONERS OF WORKS AND PUBLIC 

` BUILDINGS, Storey’s Gate, London, S.W. 
(Travaux London, 681 Westminster) Рог 
Officials, see р. 738 

Common, А. A., F.R.S., Electrical Engineer, 
63, Eaton-rise, Ealing, London (Esmeralda. 
London) 

Compagnie des Magnetos Simms- Bosch, Ltd, 
Kimberley-rd, Kilburn, London, М.М. 
(Expansible London) 

COMPAGNIE FRANCAISE DES CABLES 
TELLLGRAPHIQUES, 24, Royal Exchange 
(2237 Avenue), 2, Mincing-lane (2205 
Avenue), and 9, New Bridze-st, London, 
Е.С. (W. W. Howell, Representative) (Tee- 
pany London) See also page 548 ата 
CONTINENTAL, UNITED STATES and CENTRAL 
AND SOUTH AMERICAN DIVISIONS | 

Compagnie Française de Charbons pour l'Electri- 
cité, 96-98, Leadenball-st, London, E.C. 

COMPAGNIE DES TREFILERIES DU 
HAVRE (anciens Etablissements Lazare 
Weiller), Telephonic& Telegraphic Engineer: 
Makers of Overhead and Underground 
Cables and Wires, 29, Rue de Londres, Paris 
(Mills at Havre), France (Representative 
in Great Britain, Fernand Espir, q.v.) 


See Advts. pp. 1420, 1462, 1477 and 
1478 
COMPANIES FORMED IN 1903. Sce рр. 574 
and 598 | 
COMPANIES WOUND-UP, DISSOLVED Ee, Ш 
1903. $еер. 595 


Compound Metals Co, Ltd, 162-165, Birkbeck 
Bank-chambera, London, W.C. (Semistcel 
London) | | 
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Conacher, John, General Manager, Metropolitan | Constable (Archibald) & Со, Ltd, "Technical 


Electric Supply Co, Ltd, 16, Stratford-pl, 
ока. ХУ. (Kilowatt London, 103 Paddington) 
C€onaty, G., Manager. City of Birmingham Tram- 
way Co, and Eagineer, Birmingham and 
Midland Tramways, Ltd, 153, Corporation- 
at, Birmingham 
Concentric & General Contract Co, Electrical 
Engineers, 52, Queen Victoria-st, Lond, Е.С. 
CONCORDIA ELECTRIC WIRE CO, Ltd, 34, 
Queen-st, Cheapside, London, Е.С. (Рона. 
не London) 
Conder, Eustace В., Asst. Engineer, Corporation 
Tramway Dept, Mililurn-st, Aberdeen, N.B. 
Conduit and. Insulation Co, Ltd, Manufacturers 
of Conduit and Accessories, Riverside-rd, 
Summers Town, London, ЗЛУ. (Conduits 
London, II Wiuitedon and 15; Batteraea) 
Arr also p. 54% 
Congdon, G. H., Electrical Engineer, Electro- 
motors, Ltd, 35, Queen Victoria-st, London, 
V.C. (Orders London, 8078 Bank). 
CONGDON & POWELL, Bravington Works, 
Harrow-rd, London, W. (7507 Paddington) 
(Contractors to H.M. Government, War 
Office, Admiralty, &с.) 
Manufacturers of every description of Slate, 
plain and enamelled, for Switchboards, Tele- 
phones, Resistonces бе. ; special Plant for Slap- 
ing and Drilling. Send for E. S. Catalogue 
Connell, Е. К., Electrical Engineer, 146, Fleet- 
st, London, Е.С. 
Conner, H., Electrical Engineer, Ballybricken, 
Monkstown, Co. Cork 
*Connett, A. N., Chief Engineer, J. G. White & 
670, 224, College-hill, Caunon-st. London, E. C. 
(HN Ailter ich London, 60454 Bank) 
CONNOLLY BROS., Limited, Insulated Wire 
and Cable Makers, Blackley, Mauchester 
(Connollys Blackley, 2261) London Agency: 
С.Е. Quicke & Co, 391 and 503, Euston-rd, 
N.W. (Quicongo London, 4726 Gerrard); 
Neweastle-on-Tyne Agency: Saunders, 
Todd & Co, Maritime-buiidings, King-st. 
(Trio Neeweastle-on-Tyne, 2198 Nat.) See 
Advt., р. 1075, and also р. 549 
Connolly. Ну., Electrician, Connolly Вгоз., Ltd, 
Blackley, Manchester 
Conuolly, James, M. I. E. E., Electrical Engineer, 
Connolly Вгое, Ltd, B'ackley, Manchester 
Connolly, John T., Wire and Cable Manufacturer 
(Connolly Broe., Ltd), Crumpeall, Manchester 
Соппаћу & Steele, Glassware Manufacturers, 
Excelsior Glasa Works. Pendleton, Manchester 
Consol Electric Lamps, Electric Lamp Makers, 
17. Victoria-st, London, S.W. 


Consolidated Pneumatic Tool Co, Ltd, 9, Bridge-. 


at, London, S.W. (Спш ту London) 

CONSOLIDATED ELECTRICAL COMPANY, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, М. (Installation Lon- 
dog, 205 and ол Dalston) eee У 
Advt. facing р. Kb also раде 24 


Н. Allen Я V 
H. F. Jackson Man. Dir. 
F. L. Joseph Manager 
Theo. Tauuton ... Secretary 


Uonsolidated Supply Co, Dealers in Electrical 
Novelties and Sundries, 78, Queen Victoria- 
at, London, Е.С. (7wedvefold London) 


Publishers, 2, Whitehall- gardens, S. W., aud 
40, St. Andrew'«.hill, E. C., London 
( Dhagoba London, 246 Victoria) 

Constable, E. J., Shift Engineer. Dickinzon-st, 
and Bloom-st. Generating Stations, Man- 
chester 

Conatable, Henry, Electric Bell Fitter, Pens- 
hurst, Kent 

Constable, J. A., Resident Engineer Blackheath 
and Greenwich District Electric Light Co, 
Ltd, Hiver-terrace, Blackwall-lane, East 
Greenwich, and 37, Trauquil-vale, Black- 
heath, London, S.E. 

Constable, Robert, Electrician, 7, Goldhurst-ter, 
Hampstead, London, N.W. 

Constantine, Е. G., Manager British Branch, 
Stirling Company (U. S. A., 53, Deausgate- 
arcade, Manchester (Z'ubulous Manchester, 
%%% %% Central) 

CONSTANTS OF STANDARD CELLS See page 7! 

CONSULS OF FOREIGN STATES IN LONDON. 
Sce pages (i gand 735 

Contment+l Automobile Co, Ltd, Elect ic Motor 
Car Builders, 20, Long Acre, London, W.C. 
( Placeuse London, 6903 Central) 

Continental Caoutchouc and Gutta Percha Com- 
pany, 64, Holborn-viaduct, London, E.C. 
(Pneumique London, 423 Holborn) 

Continental Electrical Engineering Co, 60, Ren- 
thaw-st, Liverpool, W. 

Continuous Rail Joint Co of Great Britain, Ltd, 
20, King William-st, London, Е.С. (June- 
tionis London, 5402 Central) 

CONVENTION (INTERNATIONAL TELEGRAPH), 
AND SERVICE REGULATIONS.—See pp. 443 
to 4 19 

Conveyor & Elevator Со, Croft-st. Accrington, 
Lanes. (Conveyor Accrington, 0279 Nat.) 

Coode, Son & Matthews, Consulting Engineers, 
9, Victoria-street, London, S.W. (Penlec 
London, 47 West.) 

Cook, A. L., Electrician, National Telephone 
Co, 7, Museum-st, Ipswich 

Cook. Alexander, St. Andrew's-chambers, 165, 
Queen Victoria-st, London, E.C. 

Cook (Charles E.) & Son, Telegraph Tool Makers, 
Ashton-in-Makerfield 

Cook, David, M. I. C. E., M.LE.E. Electrical 
Engineer, 165, Queen Victoria-st, London, 

C. (Nasihwali London, 5143 Bank); and 
50, Lancaster-park, Richmond, Surrey 

Cook, Edward Droen, Electrical Engineer, 110, 
Cleveland-rd, Sunderland 

Cook, E. Е., Electrician, Cecilhurst, 
Park, Enfield, London, N. 

Cook, Ernest H., D.Sc. (Lond.), ЕЛ.С., Analytical 
Chemist and Consulting Electrician, Cliftun 
Laboratory, 27. Berkeley-sq, Bristol 

Cook (Е. W.) & Co, Electric Light Fittings 
Makers, 25, Bargate-st, Southampton 

Cook, Сео., Secretary and General Manager, City 
of Car isle Electric Tramways Co, Ltd, 234, 
London-rd, Carlisle (0180) 

Cook (G. F.) & Co, Electrical Engineers, 25a, 
Charles-st, Bradford 

Cook (Joseph), Sone & Co, Ltd, Engineers and 
Jronfcundere, Washington, co. Durham; 
and 7, Laurence Pountney-bill, London, 
E.C. (Derwent London, 540 Bank) 


Uplands 
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Cook, Lewis, Instrument Case Maker, 88, Church- 
st, West Ham, London, E. 

Cook, Stanley 8., Electrician, 22, Curzon-ave, 
Victoria Park, Manchester 

Cook, Wm. H., Electrical Engineer, Himley 
Lodge, Penn Fields, Wolverhampton 

Cook, Wm. W., Asst. Engineer-in-Chief, National 

· Telephone Co, Ltd, Telephone House, 
Victoria Embankment, E.C.; and 16, 
Craigerne-rd, Blackheath, S.E., London 
(504 Deptford) 

Cooke, A. F., Electrical Engineer, 4, Harefield- 
rd, Crouch End, London, N. 

Cooke, A. G., M.A., Head of Paysics and Electrical 
Engineering Dept., Battersea Polytechaic, 
Battersea, London, S.W. 

CookeBros., Brass Founders & ElectricalStampers, 
1454, Constitution-hill, Birmingham (Parez 
Birmingham) 

Cooke, С. J., Electrical Engineer, 8, Grange-ter, 
Station-rd, Wood-greeu, London, №. 

Cooke, Conrad W., Consulting Electrical Engi- 
See 28, Victoria. st, Westminster, London, 

W. 

Cooke, E. J., 2 and 4, Parsonage-st, Manchester., 
Walrus and Bull Neck Leather for Polish- 
ing; Buff Leather in Hides, Butts and 
Strips for Polishing ; Rolled Hard Leather 
for Polishing (Hides Manchester, 1544) 

Cooke, F. W., M.LE.E., Assistant Telegraph 
Supt., Gt. Northern Railway Co, Retford 

Cooke, Gervase, Electrician and Mining Engi- 
neer, Manager Park Iron Mines and Col- 
5 Company, Ltd, Lydney, Gloucester- 

Shire 

Cooke (G. F.) & Co, Electrie Lighting Con- 
tractors, 21, Charles-st, Bradford 

Cooke (J.) & Son, Electrolier Manufacturers, 203, 

, Lawley-st, Birmingham (Clanny Birming- 
ham) 

Cooke (T.) & Sons, Limited, Electrical Instru- 
ment Makers, Buckingham Works, Ycrk ; 
and 14, Great Chapel-st, Victoria-st, Lon- 
don, S.W. (Cooke York; Coordinate London, 
625 Victoria) 

Cooke (W.) & Co, Electrical’ Engineera, 18, 
Queen st, Arcade, Cardiff 

Cooke, W. H., Borough Electrical Engineer, 
Corporation Electricity Works, Luton 

Cooke (William) & Co, Limited, Telegraph Wire 
Manufacturers, Tinsley Works, Sheffield; 
and 110, Cannon-street, London, E.C. 
(Cooke Sheffield ; Obversely London, 1216 
Central) 

Cooke, Wm. Cozens, A. M. I. E. E., Electrical Engi- 
neer, Edison and Swan United Electric Light 
Co, Limited, Ponder's End, Middlesex 

Cooksey, D. F., A.M.I.C.E., Electrical Engineer, 
Corsley Villa, WesternElms-avenue, Reading, 
Berks, 

Cookson & Co, Lead Manufacturers, Newcastle- 
on-Tyne (Cookson Newcastle-on-Tyne, 410) 

Cookson, J. А., Mains Superintendent, Corpora- 
tion Electricity Works, Manchester 

Cookson, W. R., Electrical Engineer, Binfield 
Park, Bracknell, Berkshire 

Coombs, A. M., Electrical Engineer, S. Lanca- 
shire Electric Traction Co, 9, North John- 
lane, Liverpool 
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Coombs, 8. H., Resident Engineer, Whitchurch 
and Pangbourne Electric Supply Co, Ltd, 
Reading 

Coon, J. M., Consuiting Electrical Engineer, 
Bank Offices, St. Austell, Cornwall 

Cooney, Е. G., Electrical Engiueer, 109, Col- 
more-row, Birmingham 

Coop, G. H., Electrical Engineer, 298, Stamford. 
st, Ashton-under-Lyne (119) 

Cooper, Alfred George, A.M.LE.E., Borough, 
Electrical Engineer, Electricity Works, 
Colne, Lancs. 

Cooper, A. R., Line Engineer, Central London 
Rly Co, Shepherd's Busb, London, W. 

Cooper, Arthur T., M. I. E. E., Managing Director 
Whitchurch and Pangbourne Electric Sup- 
ply Co, Ltd, Whitchurch, Oxon ; and de 
Montfort Island, Reading (474) 

Cooper, Charles Friend, M. I. C. E., M. I. M. E., 
Electrical and Mechanical Engineer, 6, Ward- 
robe-place, Doctors Commons, London, Е.С. 

Cooper (С.) & Co, Electric Lighting Contractors, 
14, Gloucester-rd, London, S.W. (31 
Western) ; and Albert-rd, Bournemouth 

Cooper (Edwin) & Co., Ltd, Engineers’ Fur- 
nishera, &c, 86, Leadenhall-st, London, 
Е.С. (3301 Central) 

Cooper, G. B., Asst. Engineer, Corporation Elec- 
tricity Works, Ealing, Loudon, W. 

Cooper (Geo.) & Son, Ltd, Electric Bell Fitters, 
High-st, Windsor 

Cooper, H., Dealer in Electrical Apparatus, 43, 
Alma-st, Sheerness 

Cooper (Harold) & Co, Electric Bracket Makers 
and Art Metal Workers, 34, Eagle-st, High 
Holborn, London, W.C. (Viewsome London, 
4903 Holborn) 

Cooper (H. & J.), Ltd, Electric Light Contractors, 
8-10, Great Pulteney-st, Golden-sq, London, 
W. (Appointment London, 1342 Gerrard) 

Cooper, J., Electric Light Engineer, &c., AAA 


Gray's Inn-rd, London, W.C. (310 King’s 
Cross) 

Cooper, John H., Electrician, 25, Roches-st, 
Limerick 


Cooper, John N., Electrician, 56, Morshead- 
mansions, Morshead-rd, London, W. 

Cooper, Leonard, Electrician, Central Bank- 
chambers, Infirmary-st, Leeds (Leonard 
Leeds, 216) 

Cooper Patent Anchor Rail Joint Co, Ltd, 
Central Bank-chambere, Leeds (216) 

Cooper, R. Elliott, Consulting Engineer, 8, The 
Sanctuary, Westminster, London, S.W. 

Cooper, T. L. Reed, M.Inst.E. and S. Scotland, 
M. I. Mech. E., Consulting Engineer, 70, West 
Cumberland-st, Glasgow 

Cooper, T., M.A., Assoc. M. Inst. C. E., A. M. I. M. E., 
A. I. E. E., Metropolitan Asylums Board, 
Victoria Embankment, London, E. C.; and 
Spring Valley, St. Albans, Herts. 

Cooper, V. B. D., A. M. I. C. E., A. I. E. E., Civil 
and Electrical Engineer, 22, Buckingham- 
gate, Westminster, London, S. W. (Megohm 
London, 134 Westminster) 

Cooper (Wm.) & Son, Manufacturers of Electric 
Light Fittinge, 195, Aston-rd, Birmingham 

Cooper, Wm. J., Electricial Engineer, 74, Raleigh- 
rd, Hornsey, London, N. 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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Cooper, W. R., M.A., B. Sc., M.LE.E., Coneult- | Corlett, G. Stephen, Electrical Engineer, 


ing Electrical Engineer, Swinburne, Cooper 
and Baillie, 82, Victoria-st, and 113, Tulse 
Hill, London, S.W. (292 Westminster) 

Co-operative Manufacturing & Investment Syn- 
dicate, Ltd, Manufacturers, Fectors and 
Engineers, Lonsdale-chbrs, 27, Chancery-1n, 
London, У.С. (A. E. T. Fowler, Secretary) 

Coote, Alfred W., Electrician, District Manager ot 
the Edison and Swan United Electric Light 
Co, Ltd, Anne-st, Hull (Ediswan Hull, 449) 

Coote, Edward, A.I.E.E., Electrical Engineer, 
Harleyford, The Avenue, St. Margarets-on- 
Thames, Middlesex 

Coot2, J. F., Engineer-in-Chief's Dept., National 
Telephone Co, Telephone House, Victoria 
Embankment, London, E.C. 

Coote, P., Consulting Electrical Engineer, 3, 
North-st, Quadiant, Brighton 

Cope. A. B. H., Asst. Engineer, Corporation 
Electricity Worke, Worcester 

Cope (Frederick) & Co, E.ectric Light Con- 
tractors, 5, Whitcomb-st, London, М.С. 
(4599 Gerrard) 

Cope (G.) & Co, Insulator Manufacturers, 
51, Angelina-st, Birmingham 

Copeland & Co, Electrical Engineers, Allison-st, 
Stockton-on-Tees (745) 

Copinger & Co, Electrical Engineers, 45, Lower 
Mosley-st, Manchester (23:75) 

Copland & Cardin, Consulting Electrical Engine- 
ers, Austin Friars-chmbrs, Newport, Mon. 

Copland, C. D., M.LE.E., Electrical Engineer, 
Austin Friars-chmbra, Newport, Мор. 

Copp, G. H., Electrical Engineer, 298, Stamford- 
st, Ashton-under-Lyne 

Copp, W. L., jun., Electrical Engineer, 5, Sea 
View-ter, Watchet, Somerset 

Copper Co, Ltd, Electro-Metallurgists, 13, Vic- 
toria-st, London, S.W. See also page 549 

COPPER SPECIFICATIONS, STANDARDS FOR 
Sce pages 98 and 99 

Copping, G. R., Asst. Engineer, Corporation 
Electricity Worke, Derby 

Copping (W. E.) & Co, Electric Bell Fitters, 11, 
Panton-st, and 22, Oxendon-st, London, 
S.W. 

Corbett, F., Electric Light Contractor, 6, Baker- 
st, London, W. (182 Paddington) 

Core, Prof. T. H., M.A., Professor of Physics, 
Owens College, Manchester 

Corin, A.. Engineer and Agent, 122, Cannon-st, 
London, Е.С. (Juntador London, 8242 Bank) 

Corin, Valentine, A. I. E. E., Electrical Engineer, 
12, Clarence-st, Penzance 

Cork Electric Tramways and Lighting Company, 
Limited, Cork (C. Н. Merz, Conaulting 
Engineer; H. H. Nalder, Eng. and Manager) 
(Tramways Cork, 78) See also p. 549 

Cork Electrical Free Wiring Co, Ltd, Wiring 
Contractors, 915, South Mall, Cork 

CORLETT ELECTRICAL ENGINEERING 
COMPANY, Limited, Electrical Engineers 
and Contractors, Wigan; and Union-bldgs, 
St. John-st, Newcastle-on-Tyne (Corlett 
Wigan, 63; Voltaic Newcastle-on- Tyne, 
1386) See also page 549 

G. Stephen Corlett 


Peter Kirk 


Managing Director 
Manager Newcastle 
Branch 


Corlett Electrical Engineering Co, Ltd, 
Wigan  (Corlett Wigan, 63) 

Cormack, A. C., Electrical Engineer, National 
Boiler and General Insurance Co, 22, St. 
Ann's-8q, Manchester 

Cormack, J. D., B.Sc., M. I. E. E., Professor of 
Mechanical Engineering, University College, 
Gower-st, London, W.C. 

Cornell, Wm., Electrician, 67, May-st, Fulham, 
London, S.W. 

Cornell, Wm. T., Electric Light Contractor, 
4, Church Walk, Kensington, London, W. 

Cornish, E., Engineer, Horsemoor Green, Lang- 
ley, near Slough 

Cornish, Н. V., Electric Lighting Supervisor, 
Post Office Telegraph Dept., Birmingham 

Cornish, V. K., Eastern Telegraph Co, Electra 
House, Finsbury Pavement, London, E.C. 

Cornwall Electric PowerCo, 30 & 31, St. Swithin's- 
lane, London, Е.С. се also page 542 

Cornwall Electric Power Syndicate, Ltd. 30-51, 
St. Swithin's-lane, London, E.C. See also 
page 249 

Corringham, G. H., A. M. I. C. E., A. M. I. E. E., 
Electrical Engineer, 85, Spencer- pl. Leeds 

Corse (W. J.) & Co, Manufacturing Electricians, 
53, Union-st, Plymouth (0571) 

Corson, К. H.. Generating Station Supt., Cor- 

ration Electricity Works, Blackburn 

CORT (ARTHUR) & CO, Insulating Material 
Manufacturers, &c, 277, Camberwell New-rd,. 
and Leipsic Works, Camberwell, London, S. E. 
(Cort Camberwell London) Вее Advt. p. 1224 

Corwes, Н. A., Electrical Engineer, c/o Mr. C. Н. 
Merz, Colliugwood-buildings, Newcastle-om 
Tyne 

Cory (Wm.) & Sons, Ltd, Electrical Engineers, 
Wheatley- rd, Erith 

Cosens & Со, Ltd, Electrical Engineers and Con- 
tractors, Commercial rd, and Customs House 
Quay, Weymouth 

Cossor, Alfred C., Practical Incandescent Lamp 
Maker, 54, Farringdon-rd, London, E. C. 
(1423 Holborn) 

Costa Rica Electric Light & Traction Со, Ltd, 
249, Dashwood House, New Broad-st, Lon- 
don, Е.С. (Anelectric London, 3975 Central) 
See also page 549 

Coton, Chae,, Electrician, Gipsy Lodge, Bexley 
Heath 

Cotsworth, William, Electrician and Asst. Mec- 
hanical Engineer, Calice Printers’ Aesocia- 
tion, Ltd, Mosley st, Manchester; and Mala- 
bar Mount, 72, Rosemeath-rd, Urmston, 
Lanes. 

* Cottam, Geo. H., M. I. E. E., Chief Electrical En- 
gineer to the Hampstead Borough Council 
Electricity Dept, Stone - yard, Lithos- rd, 
Finchley-rd, London, N. W. 

Cotterell, A. E., Assistant Provincial Super- 
intendent for the Midlands, National Tele- 
phone Company, Limited, Telephone - bldge, 
19, Newhall-st, Birmingham | 

Cotterell, М. B., Manager Veritys Ltd, Hard- 
man-st, Deanegate, Manchester (2011) 

Cotterill (Е. W.), Ltd, Bolt, Nut and Screw 
Makers, Darlaston, №. Staffs 

Cotton (A.) & Co., Electric Light Contractora, 
Palatine-bldge, Blarkpool (0832) 
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Cotton & Johnson, Dealers in Engineers’ Tools, | Coupier & Co, Manufacturers of Artistic Elec- 


14, Gerrard-st, London, W. (5189 Central) 
Cotton Powder Co, Ltd, Manufacturers of 
Safety Fuses and Electric Firing Appliances, 
232, Queen Victoria-st, London, Е.С. (Tonita 
London) ; and (works) at Faversham 

Cottrell and Beszant, Electric Lighting Con- 
tractors, 5, Cases-st, Liverpool, W. 

Cottrell, S. B., Engineer and General Manager, 
Liverpool Overhead Railway Company, 31, 
James-st, Liverpool (Motor Liverpool, 5460) 

Cottrell, W. R. T., A. M. I. E. E., Electrician, 
Central London Railway, Shepherd's Bush, 
London, W. 

Coubrough, A. C., Electrical Engineer, Mather & 
Platt, Ltd, Salford Iron Works, Manchester 

Couch, Charles Thomas, Electrician, 155, Cam- 
bridge-st, Pimlico, London, S.W. 

Coules (Edward) & Son, Art Metal Workers, 6, 
George-st, Blackfriars-rd, and Artois Works, 
Gambia-st, London, S.E. (1912 Hop) 

Coulson, W. Arthur, M. I. E. E., 47, Broad-st, Mile 
End; and 40, Ashton-gardens, Glasgow 
2885 Bridgeton, and Y/3 Corp.) 

Coulson-Crawford, H., Electrical Engineer, 349, 
Chester-rd, Cornbrook, Manchestei 

Coulston, John, Electric Lighting Contractor, 
Hounde-hill, Blackpool 

Coulthard (T.) & Co, Ltd, Engineers and Steam 
Engine Builders, Cooper- rd, Preston (140) 

Country and Town Telephone Contractors, 
Norwich 

County Councils Asrociation, Parliament-mans, 
Victoria-st, London, S. W. (299 Victoria) 
(Sir J. T. Hibbert, Chairman; G. M. Harris, 


Sec.) 

County of Durham Electric Power Supply Со, 
Ltd, Donington House, Norfolk-st, Strand, 
London, W.C. See also page 549 

County of Durham Electrical Power Distribution 
Co, Ltd, Donington House, Norfolk.st, 
Strand, London, W.C.; and Gateshead, 
Jarrow, and Durham (Sec., W. J. Charlton) 
Sec also page 549 

County of London and Brush Provincial Electric 
Lighting Co, Ltd, Moorgate-court, Moorgate- 
pl, London, Е. С. (Partnership London, 1661 
and 2681 London Wall, 7492 Central) See 
also page 549 


J. B. Braithwaite, jun. Chairman 
C. P. Sparks, M. I. E. E. Chief Engineer 
Н. B. Ren wick Secretary 


County of Northampton Electric Power and 
Traction Co, Ltd, Donington House, Norfolk - 
st, Strand, London, W. C.; and Welling- 
borough See also p. 549 

County of Surrey Electrical Power Distribution 
Co, Ltd, Donington House, Norfolk.st, 
Strand, London, W.C. ; and Sutton, Surrey 
Sce also p. 549 

County Tramwsys Advertising Co, Ltd, 8, 
N.John-st,Liverpool (Gus. Roberts, Man. Dir.) 

Couper (James) & Son, Globe and Shade Manu- 
facturers, City Glass Works, Glasgow 
(Coupers Glasgow) 

Couper, J. C., Traffic Superintendent, Corpora- 
tion Electric Tramways, Manors, Newcastle- 
upon-Tyne (206) 

ouper, Schwarz & Co, Condensing and Cooling 
Plent Makere, Old Hall-st, Liverpool 


tric Light Bronzes, 195, Wardour-st, London,. 
W. (2277 Gerrard) 

Court & Co., Electric Light Installation Con- 
tractors, Milsom-st, Bath (225) 

Court & Olive, Electrical Engineers, 14, Worm- 
wood-st, London, E.C. 

"Courtenay, John Irving, M.A., M. I. E. E., Chair: 
man and Managing Director of the Elec- 
trical Power Storage Company, Limited, 
Chairman of the Chelsea Electricity Supply 
Company, Limited, and of the United River 
Plate Telephone Company, Limited, and 
Director of the Electric Construction Com- 
раоу, Ltd, 4, Great Winchester-st, London, 
Е.С. (1253 London Wall) 

Courtney, F. S, M. I. C. E., M. I. M. E., 25, Міс. 
toria-st, Westminster, London, S. W. 

Cousland (Alex) & Son, Wire Workers, 3, 
Mitchell-st, Glasgow (356.7 Royal) 

Coutte, Frederick, General Manager and Еорі- 
neer, Corporation Electric Tramways, Ayr; 
N.B. (124) | 

Coutts, Muir & Co, Electrical Engineers,140,Bath- 
st, Glasgow (Clutches Glasgow, 397 Douglas) 

Couzens, George Edwin, Electrical Eugineer, 221, 
Commercial.road, Landport, Portsmouth. 
(233) 

Couzens, H. H., Deputy City Electrical Engi- 
neer, Corporation [Electricity Works, 
Temple Back, Bristol 

Couzens, Н. W., M.I.E.E., Electrical Engineer 
(Messrs. Kincaid, Waller, Manville, & Daw- 
son), 29, Gt. George-st, Westminster, Lon- 
don, S.W.; and East View, Uxbridge: 
(Managing Director Uxbridge and District 
Electric Supply Co, Ltd) 

Covell, C. E., Electrical Inspector, 13, Trostrey- 
st, Maindee, Newport, Mon. 

Coveney, A., Engineer and Manager, Corpora- 
tion Electric Tramways, Ashton-under-Lyire 

Coveney, Edward, A.I.E.E., Electrical Engineer, 
20, Belle Vue-rd, Ramegate 

Coventry Corporation Electricity Works, Coven- 
try (Joseph A. Jeckell, Engineer and 
Manager) (161) 

Coventry Electric Tramways Со., 20, Bishope- 
gate-st Wn, London, E.C., and Tramway 
Depot, Priestley's-bridge, Stoney Stanton- 
rd, Coventry (T. R. Whitehead, Gen. Man.; 
А. de Turckheim, Sec.) (Carwheel London ;. 
Tramways Coventry) «ес also р. 549 

Coventry Municipal Technical Institute, Earl-st, 
Coventry For Professors sec page 730 

Coverdale, W. R., Bueineas Manager, Corp. Elec: 
Works, Sculcostes-lane, Hull 

Cow (P. B.) & Co, India Rubber Manufacturers, 
46 and 47, Cheapside, London, E.C. (Peter 
Cow London, 6066 Bank) 

Cowan, С. J. (Cowans Limited), 82, Victoria-st, 
Westminster, London, S.W. 

Cowan, D., Station Superintendent, Electricity 
Works, Croydon 

*Cowan, E. W., M. I. E. E., Electrical Engineer, 
West bank, Disley, Cheshire (Chairman 
Manchester Local Section, Institution of 
Electrical Engineers) | 

Cowan, Lieut.-Col. J. H., КЕ. A. M. I. E. E., 
Roxburgh, Vanbrugh Park- rd, London, 
S. E. . 
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QOWANS LIMITED, Manufacturing Electrical 
апа Mechanical Engineers, Springfield-lane, 
Salford, Manchester (Control Manchester, 
4897) ; and 82, Victoria-st, London, S.W. 
(Keypoint London. 781 Victoria) Works: 
Springfield-lane See Advt., p. 1254, and 
р. 200 

Cowans, Sheldon & Со, Limited, Makers of 
Electric Cranes, Carlisle (£t. Nicholas Car- 
lisle, 13) ; and 5, Victoria-st, London, S.W. 

Cowap, G. F., Electrica] Engineer, Tarporley, 
Cheshire 

Cowell, C. A., Corporation Electrical Engineer, 
Electricity Works, Hanley, Staffs. 

Cowell, J. T., Local Director Nationat Telephone 
Co, LLastfield, Douglas, Isle of Man 

Cowes Electricity Works, Cowes, Теје of Wight 
(Isle ot Wight Electric Light and Power Co, 
Proprietors ; Е. T. Crowe, Resident Коріпеег 

Cowley, F., Supt. for Ireland National Telephone 
Co, Crown Alley, and Temple Bar, Dubiiu 

Cowlishaw, Walker & Co, Ltd, Mechanical and 
Electrical Engineers, Etruria, Stoke-on- 
Trent 

Cownie, W. B., Manager and Secretary National 
Electric Construction Co, Ltd, 34, Victoria- 
st, London, S.W. 

Cownley, A. J., Consulting Chemist, 13, Fen- 
church-ave, London, E.C. 

Cowper, Charles E., M. I. M. E., Consulting En- 
eineer, 8, Sandown-ter, Deal 

Cowper-Coles Galvanizing Syndicate, Limited, 


Electro-Metallurgists, 82, Victoria-st, Lon-, 


don, S.W. (Zincking London, 748 West. 
minster) See also раде 550 

Cowper-Coles Inventions Development Co, Ltd, 
82, Victoria-st, London, S.W. See also р. 550) 

Cowper-Coles (Sherard) & Co, Ltd, Electro- 
Metallurgists, 82, Victoria-st, London, S.W. 
(Zincking London, 748 West.) See also p.551 

Cowper-Coles, W. B., Consulting Engineer, 51, 
Queen Victoria-st, London, Е.С. (Aqua- 
meter London, 5356 Bank) 

Cowtau & Sons, Limited, Electric Light Con- 
tractors, 3509. Oxford - st, London, М. 
(Cowtan Sons London, 2036 Gerrard) 

Cox, A. W., A. M. E.E., Highfield Works, Felt- 
ham, Middlesex 

Cox & Brown, Electrical and Mechanical Engi- 
neers, 70, Higham-rd, Rushden, Northante. 

Cox, Charles W., District Supt. Edison and 

Swan Company, Renshaw-st, Liverpool 

Cox, E. F., Asst. Electrical Engineer, Burgh 
Electricity Works, Hamilton, N.B. 

Cox, Е. S., Electrician, 22, St. Jomes ze, Bath 

Cox & Falconer, Electric Light Contractors, 11 
and 12, Ousegate, York 

Cox, Geo., Electric Light Contractor, 495 & 497, 
Holloway-rd, London, Х. (274 North) 

Cox, HARRY W., Ltd, Electrical Engineers, 
9, 10 and 11. Cursitor-st, Chancery-1n, Lon- 
don, Е.С. (4675 Central) See Advt., p. 1336 

Cox, Joseph S., Electrical Engineer, Ruerell-st, 
Tavistock 

Cox, Sons, Buckley & Co, Art Metal Workers, 10, 
Heurietta-st, Covent Garden, London. W.C. 

Cox, W., Aset. Engineer, Corporation Electricity 
Works, Derby 

Cox, W. B., Electrical Engineer, Stonea, March, 
Cambs. 
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Cox, W. H., Inspector of Lighting to the Borough 
of Paddington. London, W. 

Cox, W. J.. Electrical Eugineer, 26, Bright-ter, 
Whitehall-rd, Gateshead 

Cox-Walker, E. (Messrs. Сох- Walkers), North- 
Eastern Electric Works, Darlington. (Сох- 
Walkers Darlington, 57) 

Cox-Walkers, Electric Light, Power and Tele- 
phone Engineers, Manufacturing Electricians 
and Contractors, North-Eastern Electric 
Works, Darlington ; and 38, York-place, 
Edinburgh (Cox- Walkers Darlington, 
87) 

Coxeter & Son, Electrical Apparatus Makers, 
30-32, Seaton-st. Hampstead-rd, London, 
N.W. (Сохсіст London, 417 King’s Cross) 

Coxon, James, Electrical Engineer, 35, Scar- 
borough-rd, Leytonstone, London, E. 

Coxon (James) & Co, Electrical and Mechanical 
Engineers, Cheadle, Stoke-on-Trent 

Coyle, Daniel. M. I. E. E., Electrical Engineer, 65, 
Warwick-st, Belgrave-rd, London, S. W. 

Cozens-Hardy, E. H., Consulting Engineer 
(O'Gorman & Cozens- Hardy). 82, Victoria- 
st, Westminster, S. W., and 50, Ladbroke- 
grove. W., London (c/o Cosmogony London, 
794 Westminster) 

Crabb & Son, Electrical Engineers, 58 and 40, 
Upper Tulse-bil), 100 avd 185, Brixton-hill, 
and 75, Streatham-hill, London, S.W. (754 
Streatham) 

Crace-Calvert & Thomson, Consulting Chemists, 
Roval Institution Laboratory, 79a, Princess- 
st, Manchester 

Cradock (George) & Co, Wire Rope Manufac- 
turers, Wakefield ; and "7, East India-ave, 
London, E.C. (4994 Central) 

Craig (A. F.) & Co, Ltd, Engineers and Boiler 
Makers, Caledonia Works, Paisley (20) 
Craig & Donald, Eogineers and Machine Tool 

Makera, Johnstone, near Glasgow 

Craig, Edwin E., Electrical Engineer (Greenhill 
& Стар), 57. New King at, Belfast (Vermont 
Belfast, 419) 

Craigpark Electric Cable Co, Ltd, Manufacturers 
of Electric Light Cables, Flemington-st, 
Springburn, Glasgow (Percha Glasgow, 20 
Springburn, 820 Corp.) ; and 17, Victoria-st, 
London, S.W. (202 Westminster) See ам 
page 220 

Cramb, A. C., A.M.J.E.E., Borough Electrical 
Engineer, Corporation Electricity Works, 
Croydou (644 Croydon) 

Cramer, F. B., Electrical Engineer, 17, De Vere- 
gdns. Keosington, London, W. 

Cramp, K., Shift Engineer, Tramway Power 
Station, Cardiff 

Cramp, Е. W., Manager, Birmingham and Mid- 
land Tramways, Ltd, Central House, Birm- 
ingham 

Cramp, W., Electrical Expert, Crypto Works Co, 
Ltd, 29, Clerkenwell-rd, London, Е.С. 

Crampton & Co, Electrical Engineers, 73, Queen 
Victoria-8t, London, Е.С. (0027 Bank); Cam- 
bridge (48) and Bury St. Edmunds (Zs) 

Crampton, Wm. John, Electrical Engineer, 73, 
Queen Victoria-st, London, E.C. 

Crane (Fredk.) Chemical Co, 22 & 23, Newhall- 
hill, Birmiogham (Chemical Birmingham, 
2379) 
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Cranston Engineering Works, Ltd, Electric Lift 
Makers, &c.. Hemel Hempstead 

Crapper, Ellis H., M. I. E. E., Consulting Electri- 
cal Engineer and Lecturer in Electrical 
Engineering, Technical Dept., University 
College, and 32, Spring Hill-rd, Sheffield 

CRAVEN BROS, Limited, Engineers and Electric 
Crane Builders, Vauxhall Works, Manchester; 
and Reddish (Vauchall Manchester, 659) 

Cravens, Ltd, Railway Carriege and Tramway 
Car Builders, Darnall], near Sheffield 

CRAWFORD ELECTRIC LAMP СО, Inean- 
descent Lamp Manufacturers, 66, Victoria- 
st, London, S.W. Pedetentim London, 325 
Westminster) See Advt., p. 1219 

Crawford, Francis C., Telegraph Engineer, India 
Rubber Company, Silvertown, Essex 

Crawford Municipal Technical Institute, Cork 

For Teachers, dc. see page 7:20 

Crawford, William, A. M. I. E.E., Telegraph En- 
gineer, Siemens Bros. & Co, 12, Queen 
Anne a Gate, London, S.W 

Crawford, W. J., В. Sc., Lecturer in Engineering, 
Technical Institute, Town Hall, Rotherham 

Crawley, С. W. S., Consulting Electrical Engi- 
neer, 44, Castletown-rd, London, W. 

Crawley, G. R. E., A. I. E. E., Electrical Engineer, 
44, Castleton - rd, London. W. 

Crawley (Joseph) & Sons, Electrical Engineers, 
8, Midland · rd, Bedford 

Crawter, Frank W., A. M. I. C. E., A. M. I. E. E., с/о 
Chloride Electrical Storage Company, Ltd, 
Clifton Junction, near Manchester 

"Crawter, T. A., Electrical Engineer, High-st, 
Petersfield 

Creak, Capt. Ettrick W., C.B., R.N., F. R. S., 


M. I. E. E., 7, Hervey-rd, Blackheath, Lon - 


don. S. E. 

Cresswell's Asbestos Co, Ltd, Asbestos Manu- 
facturers and Spinners, Wellington Mills, 
Laisterdyke, Bradford (Asbestos Bradford) 

Crewe & Co, Makers of Trucks, Handcarts, &c., 
Crown Werke, Hunslet-rd, Leeds (1121) 

Crewe Corporation Electricity Works, Crewe 
(Н. H. Denton, Chief Engineer) 

CREWE, HENRY T., M. I. M. E., Electrical and 
General Engineer, 23, Chapel-st, Cripple- 
gate, апа 11. Queen Victoria-st, London, 
Е.С. (6425 Central) 

Crews & Handford, Consulting Electrical En- 
gineers, (rom well Idee, 11, Blackfriars-st, 
Manchester 

Crichton, С. & H., Engineers and Boiler Makers, 
Victoria-rd, Bootle, Lancs. (6% 

Crick, T., Electrician, York-rd South, 
Hartlepool (3х) 

Cridge, A. J., Meter Supt, Electric Light 
Dept, Cominercial-st, Sheffield 

Crighton, Geo., Supt. Western Union Telegraph 
Co, 21, Royal Exchange, London, E.C. 

Crinks, P. F., Electrician, 123, Redland-rd, Bristol 

Cripps, E. H., Casing Maker, 161, Kennington- 
rd, and Ship-lane, London. 8.Е. 

Cripps, G. W., Shift Engineer, Electricity Works, 
and 9, Wellington-st, Bedford 

Crisp and Smith, Electric Bell Fitters, Orwell- 
pl, Ipswich 

Crittall (Richard) & Co, Art Metal Workers and 

Electrolier Makers, 27, Noel-st, Wardour-st, 
London, W. (Crittall London, 4416 Central) 


West 


Crittall & Winterton, Ltd, Electrical & Mechani- 
cal Engineers, 27, Bank at, Braintree, Essex 

Croager Bros, Mill and Engineers’ Furnishers, 
Link-st Works, Homerton, London, N.E. 
(Croager London, 160 Dalston) 

Crocker, Ernest, Electrician, Corporation Elec- 
tricity Worka, 14, Dale End, Birmingham 

Crock ford, C., Electrical Engineer, Midland Rly. 
Co, Calvert-st, Derby 

Croft, B., Resident Electrical Engineer, British 
Electric Traction Co, Barrow-in- Furness 

Croft, Edgar, Electrical Engineer, Street House, 
Dudley-hill, Bradford 

Croft & Perkins, Electric Lighting Contractors, 
Gt. Northern Works, Leeds-rd, Bradford 

Croft, W. J., Chief Engineer, Waring & Gillow, 
Ltd, Cambridge-rd, Hammersmith, and 7, 
St. Ronan’s-villas, Ruthall-ave, Bedford 
Park, London, W. 

Crofton, Edward, Electrician, 45, West Crom- 
well-rd, Earl's Court, London, S.W. 

Crofts, Alfred, Maker of Small Dynamo Castings, 
15, Dolphin-lane, Dover 

CROGGON & CO. Limited, Manufacturers of 
Electric Bell, Telephone, and Electric Light 
Supplies, 16 & 230, Upper Thames-st, London, 
E. C.; 2, Bixteth-st, Liver pool; and 7, John- 
st, Glasgow | (Croggon London, 677 Bank) 

Crombie, James, Engineer and Pattern Maker, 
206, New Kent-rd, and Paul's Passage, 
Falmouth-rd, London, S.E. 

Cromer Electricity Works, Cromer (Edmund. 
son's Electricity Corporation, Proprietors ; 
E. Hesketh, Resident Engineer) 

Crompton, Claud, M.A., Electrical and Mechani- 
cal Engineer, Thriplands, Kensington-court, 
London. W. (695 Kensington); and Stan- 
more House, Moulsham-street, Chelmsford 

CROMPTON & CO, Ltd, Electrical Engineers 
and Contractors, Salisbury House, London 
Wall, E.C. (Crompton London, 1959 London 
Wall, and 4735 Central) Branch Offices : 
27, Paradise-st, Birmingham ; Western Mail- 
chmbrs, Cardiff; 70, Barton-arcade, Man- 
chester; 50, Wellington.st. Glasgow; and 
418, George-st, Sydney, N.S.W. Works: 
Are Works, Chelmsford (Crompton Chelms- 
ford, 2) ; 

Lt.-Col. R.E. Crompton, C.B. Man. Director, 
F. R. Reeves 5 General Manager 
E. Reeves geg .. Secretary 

See Adyt. inside front cover, and also page 550 

Crompton Laboratory, Thriplands, Kensington 
Court, London, W. (695 Kensington) 

*Crompton, Lt.-Col. В. E. B., С.В. (Crompton 
& Co, Limited), Salisbury House, London 
Walt, Е.С. (1959 London Wall, and 4735 
Central), and Thriplands, Kensington-court, 
W. (695 Kensington), London 

Crompton (T. Albert) & Co, Marine and General 
Engineers, 86, Leadenhall-st, London, Е.С. 
( Diameter London, 771 Avenue) 

Crook, Edwin, Electric Bell Fitter, 5, Carnaby- 
st, Regent-st, London, W. 

Crook, R. M., Electrical Engineer, Electricity 
Works, Hertford 

Crook, Robert, Electrical Eng'neer, Yale Electric 
Power Co, Blaenau-Festiniog 

Crookell (W.) & Co, Electrical Engineers, Water- 
3t, Middleton, Lanca. (0193); & Manchester 


Please forward at once to Mr. Ө. TUCKER, 1, 2 and 3, Salisbury-court Fleet-street 
London, any Alteraticns or Corrections necessary in the above particulars. 
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Crookes, Henry, F.C.S, M.LE.E, A. R. S. M., 
Electrical Engineer, 109, Ladbroke-grove, 
Notting Hill, London, W. 

Crookes, S.. Electrician, Secondary and Tech- 
nical School, and Rose Villa, Claycross, 
Chesterfield 

*Crookes, Prof. Sir William, F. R. S., Consulting 
Electrical Engineer. 7, Kensington Park- 
gdns, and 14, Colville-rd, London, W. 
(Crovkes London, 525 Paddington) 

Cropley aud Sons. Elec ric Bell Manufacturers, 
High-st, Leatherhead 

Crosbie (Adolphe), Limited, Paint Manufacturers, 
Wolverhampton (Crosbie Wolverhampton) 

Crosbie, J. В. Talbot, Electrical Engineer 
(Crosbie & Nutter), 134, Renfield-st, and 
6, Parkgrove Crescent, Glasgow 

Crosby & Kitchener, El-ctrie Lighting Contrac- 
tora, 116, High-st, N. Finchley, London, М. 

Crosbie & Nutter, Electrical Engineers, 134, 
Itenfield-st, Glasgow 

Crosby Lockwood & Son.—Sce Lockwood 
(Crosby) & Son 

Crosby Steam Gauge & Valve Co, 147, Queen Vic- 

_ toria-st, Lond., E. C. (Crosby London, 00 Bank) 

Crostield, H. M., Chief Clerk, Corporation Elec- 
tricity Works, Salford 

Crosier, Stephens & Co, Engineers, 2, Colling- 
wood-st, Newcastle-on-Tyne (Cromil New- 
castle-on- Tyne, 1461) 

Crosland, J. F. L., M. Inst. C. E., M.Inst. E.E. 
Chief Engineer, Vulcan Boiler & General In- 
вигапсе Со, Ltd, 67, King-st, Manchester 

Cross & Bevan, Analytical and Consulting 
Chemists, 4, New-ct, Lincoln's Inn. London, 
W.C. (Phloem London, 16:29 Holborn) 

Cross Bros, Electric Bell Fitters, 21 & 22, 
Working: st, Cardiff 

Cross & Co, Electrical Engineers, 169, High-st, 
Tonbridge 

Cross, E., Borough Electrical and Tramway 
Engineer Corporation Electricity Works, 
Rawmarsh-rd, Rotherham 

Cross Electric Engineering and Manufacturing 
Co, Ltd, 103, Farringdon-rd, London, E.C. 

Cross, G. & A. J., Electrical Engineers and Con- 

_ tractors, 27, The Pantiles, Tunbridge Wells 

Cross (G.) & Sons, Lightning Conductor Manu- 
facturers, 22, Grange-rd, Smethwick 

Cross, Harold G. E., Electrician, 56, Durnford- 
st, Stonehouse, Devon (0947 Plymouth) 

Cross, J. A., Electrical Engineer, 52, Queen 
Victoria-st, London, E.C. 

Cross, W. E.; Electrical Engineer, 79, Sandgate- 
rd, Folkestone, Kent 

Cross, Wm., Electrical Engineer (Falconar, 
Cross & Co), 4, St. Nicholss-bldgs, New- 
сав е-оп-Тупе 

Crossley and Bould, Electrical Engineers and Con- 
tractors, Union Bank- yard, Huddersfield 

Crossley Bros, Limited, Gas and Oil Engine 
Makers, Openshaw, Manchester; 10, St. 
Bride-st, London, E.C. (warehouse); 116, 
New-st, Birmingham; — Forsyth's-court, 
Pilgrim-st, Newcastle ; and 219, St. Vincent- 
st, Glasgow (Cross/eys Openshaw, 419 ; Cross- 
ley Brothers London, 306 Holborn; Otto 
Newcastle, 2015 ; Otto Glasgow, 724) 

Crossley-Jones, Noel, Electrical Engineer, 104, 
Embleton-rd, Lewisham, London, S. E. 
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Crouch, А. P., Secretary, India Rubber, Gutta 
Percha and Telegraph Works Company, 
Ltd, 106. Cannon-st, London, Е.С. 

Crouch, Sidney, Electrical Engineer, Керкевеп- 
tative of Electric Construction Co, Pruden- 
tial-bldgs, 78, King.st, Manchester 

Crowe, К. T., Resident Engineer, Isle of. Wight 
Electric Light and Power Со, Ltd, Ryde, 
Isle of Wight 

Crowe, J. T., Eastern Telegraph Со, Ltd, Electra 
House, Finsbury Pavement, London, E.C. 

Crowe, Percy B., Mechanical and Electrical En- 
gineer, 27, Old Queen.st, Westminster, 
London, S.W. 

Crowhurst & Lee, Electric Bell Fitters, 2, 
Alexandra-rd, Wimbledon 

CROWN AGENTS FOR THE COLONIES, White- 
hall-gardens, S.W. (Crown London, 1632-5 
Victoria), and (Transfer Office) 1, Token- 
house-bldgs, Е.С. (2095 London Wall), 
London For Officials sce р. 739 

Crown Electric Heating Syndicate, Ltd, 15, 
Bury-st, St. Mary Axe, London, E.C. 

Crowther, A. D., A. I. E. E., Electrician, Ward- 
wick, Derby 

Crowther, J., B. Sc., Principal Municipal Tech- 
nical School, Halifax 

Crowther, J. A., Asat. Mains Engineer, Electric- 
ity Supply Station, Temple Buck, Bristol 

Crowther, J. A., Electrical Engineer, Electricity 
Works, Wallasey 

Crowther, J. P., Chief Electrical Engineer, District 
Council’s Electricity Works, Worksop, Notts. 

Croxson, E.G., Electrical & Mechanical Engineer, 
Vulcan Works, Southend 


_ Croydon Corporation Electricity Works, Factory- 


la, Croydon (А. С. Cramb, Chief Engineer) 
(152 Croydon) 

Croydon Corporation Tramways (British Electric 
Traction Co, Ltd, Donington House, Norfolk- 
st, London, W.C., lessees) (Т. B. Goodyer, 
General Manager) 

Croydon County Polytechnic, Scarbrook-rd, 
Croydon For Professors, see page 720 

Croydon Furnishing Company, Electric Light 
Contractors, 101, High-st, Croydon (305 
Croydon) 

Crozier, M., Electrical Engineer and Contractor, 
Mendora-rd, Fulham, London, W. 

Cruickshank, С. B. (Chief Electrician c.s * Henry 
Holmes ") c/o West India and Panama Теје- 
graph Company, Dashwood House, 9, New 
Broad-st, London, Е.С. 

Cruickshank, R., Manufacturer of Nickel 
Plating and Polishing Plants, 121, Cam- 
den-st, Birmingham (Cruickshank Bir- 
mingham, 1009) 

Cruikshanks, F. L., Electrician, 29, Granville.st, 
Gateshead-on- Tyne 

Cruise, E. G., A.M.LE.E., Electrical Engineer, 
17, Trebovir-rd, London, S.W. 

Cruse Controllable Superheater Company, 5, 
Blackfriars-st, Salford, Manchester; and 
London 

Cruttwell, E., Consulting Engineer, 21, Delahay- 
st, Westminster, London, S.W.  (Cruttwell 
London, 24 Westminster) 

Crypto Works Co, Ltd, Dynamo Makers, &c., 29, 
Clerkenwell-rd, London, Е.С. (Commutator 
London, 6562 Central) 
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ORYSELCO, Limited, Incandescent Lamp Manu- 
facturers, Kempston Works, Bedford (Cry- 
selco Kempston, 0677 Bedford) See Advt, p. 
1218, and p. 550 

Н. S. Deacon .. Managing Director 
А. В. Powell... ... ... Engineer 

Crystal Palace Company’ в School of Practical 
Engineering, Crystal Palace, London, 8.Е. 
(9620 Sydenham) For Professors see р. 720 

Crystal Palace District Electric Supply Co, Ltd, 
Springfield Works, Wells-rd, Upper Syden- 
ham, S.E. (59 Sydenham), and 9, New 
Broad-st, E.C. (Concordance London, 2071 
London Wall) London See also раде 550 


J. W. Barclay .. Chairman 
David Willock ... ... ... Secretary 
J. F. Jones ... Engineer 


CUBA SUBMARINE "TELEGRAPH COM- 
PANY, Limited, 58, Old Broad-st, London, 
E.C. (Silverbush London) See also page 220 

Chas. W. Paris Chairman 
James Scott ... Secretary 

Cubitt, A. S., A. I. E. E., Electrical Engineer, 
1, Bilton EI Rugby 

Cull, A. 5., Electrical Engineer, Redcliff-st, Bristol 

Cullen, Н. R., M.A., A. R. C. S., Lecturer in 
Mechanical Engineering, Durham College 
of Science, Newcastle-upon- Tyne 

Cullen, James, Telegraph Engineer, Postal 
тесер, Waterford 

Culiey, W. R., I.S.O., Submarine Superintendent, 
GP. St. Martin's-e- Grand, London, 
E 


Ke Ke ‚ Electrician, 64, Victoria-st, London, 


Сишоег, Geo, Contracting Electrician, The 
Pollet, Guernsey 

Cumberland. Conatruction Co, Ltd, Tram way 
and Light Railway Contractora, 13, Spring- 
gdus, Manchester (J. Hall, Secretary) 

Cummings, G. E., Electrician, 1l, Homefield.rd, 
Chiswick, London, У. 

Cummins, C. D. C., Assistant Engineer, Tram- 
way Power House, Osborne-st, Hull 

Cummins, Charles P. C., Electrician, Pembroke 
Technical School, Ringsend, Dublin 

Cummins, Chriatopher J., A. M. I. E. E., Electrical 
Engineer, 12, Lower Abbey-st, Dublin 

- Cummins, Edward Russell, Electrician and 
Agent, 58, Gracechurch-st, London, Е.С. 
(Barter London, 5802 Avenue) 

Cummins & Sons, Electrical Engineers, 12, Lower 
Abbey-st, Dublin 

Cundall (R.) & Sons, Limited, Oil Engine 
Makers, Shipley, Yorks.; and at London and 
Paris (Cundall Shipley, 75) 

Cuningham, Granville C., M.LC.E., General 
Manager Central London Railway Co, 125, 
High Holborn, London, W.C. (4179 Gerrard) 

Curinghame, James, Electrical Engineer, 16, 
Stanley-st, W., Glasgow 

Cunliffe & Croom, Engineers and Tool Makers, 
Broughton Ironworks, Broughton-lane, Man- 
chester 

Cunliffe- Owen, E., C.M.G., Secretary Metro- 
politan Electric Supply Company, Limited, 
16, Stratford.pl, London, W. (К ilowatt 
London, 403 Paddington) 

Cunningham, Ch. J., Electrical Engineer, 22, 
Goodall-rd, Leyton, London, E. 
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Cunningham, Jas.C., Electrical Engineer, Joylea, 
Castle-gdns, Cathcart 

Cunningham (R. N.) & Co, Electrical Eogineera 
and Contractors. 171, Edgware- rd, London, 
W. (272 and 3299 Paddington) 

Cunningham- Phillipe, D. G., Electrical Engineer, 
Residential Club, Trafford Park, Manchester 

Cunnington, J. S., Electrical Engineer, 95, St. 
Martin’s-lane, London, W. C. 

Cunynghame, Н. H. S., C. B., M. L. E. E., Barrister- 
at-Law, Legal Under. Secretary to the Home 
Office, W hitehall, London, S.W. 

Curel, F. G., Electrical Engineer, Charlbury, 
R.S.O., Glos. 

Curphey, Alfred, Engineer and Electrical Agent, 
28, Victoria-st, London, S.W. (Curphey 
London, 345 Westminster) 

Curphey, Harry, Electrical Engineer, Colne and 
Trawden Light Railway Co, Bank-cbambers, 
Colne, Lancs. 

Curra, John W., Technical Officer Engineer-in- 
Chief's Office, General Post Office, London, 
E.C. 

Currall, Percy F., District Manager for West 
of England, National Telephone Co, Whim- 
ple-st, Plymouth 

Currie, Thomson & Co, India Rubber Manufac- 
turers, 45, Jamaica-st,Glasgow; and 36, Lud- 
gate-hill, London, Е.С. (Para Glasgow, 3589) 

Currie (Wm. ) & Co, India Rubber Manufacturers, 
Caledonian Rubber Works, Edinburgh (757: 9) 

Curteis, A. F. R., Electrical Eogineer, 11, Mar- 
loes-rd, Kensington, London, W. 

Curtis, Arthur, Electrician, Blewbury Lodge, 
5,56. Alban's-rd, Highgate-rd, London, N. W. 

Curtis, J. P., Electric Light Contractor, 32, 
High-st, Weston-super-Mare 

Curtis & Morand, Electrical Engineer, 83, Broms- 
grove-st, Birmingham 

Curtis, P. C., Electrician, 65, Dawson-st, Dublin 

Curtis (William) & Sona, Electrical Engineers, 
98 and 99, Middle Abbey-st, Dublin (Curtis 
Dublin, 343) 

Curtis- Hayward, A. C., B.A., A. I. E. E., Solicitor 
(Messrs. Bowman & Curtis-Hay ward), 21, 
Bed ford - row, London, W. С. (112 Holborn) 

Curtiss & Harvey, Ltd, Makers of Electric Fuses, 
5, Gracechurch-st, London, Е.С. (1475 Aven.) 

Curwen, Charles, Electrical Engineer, 64, Vic- 
toria-st, London. S.W. 

Curwen, Maskell E., European Manager J.G. Brill 
Co, 110, Cannon-st, London, Е.С. (Axles 
London, 6018 Bank) 

Cushing, S. H., Chief Clerk, Corporation Elec- 
tricity Dept, West Ham, London, E. 
Cushing, Thomas, F. R. A. S., M. I. E. E., India 
Store Depot, Belvedere; rd, London, S. E. 
Cussons, G., Electrical Instrument Maker, 104, 
Great Clowes-st, and Clarence-st, Lower 

Broughton, Manchester 

Cusworth, J., Operation Engineer, Newcastle- 
upon-Tyne Electric Supply Со, Ltd, 50, New 
Bridge-st, Newcastle-upon-Tyne 

Cuthbertson, J. E., Electrician, Devon House, 
Calthorpe-st, London, W.C. 

Cuthill, A., Chief Station Engineer, Corporation 
Electricity Works, Sheffield 

Cutler (Samuel) & Sons, Electric Light Con- 
tractors, Providence Iron Works, Millwall, 
London, E. (Retortus London, 59 East) 
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Cutler, Wardle & Co, Electrical Engineers, 55, | Dalladav, J. G., 2nd Class Technical Officer, 


Dickinson-st, Manchester (4270) 


Cutting Bros, Electric Motor Makers, Parlia- 


ment Works, Derby (Cutting Derby, 286) ; 
and 37, Queen Victoria-st, London, E.C. 
(Cuttingly London) 

Cutting (Е.) & Co, Electrical Engineers, 70, St. 
John's-hill, Battersea, London, S.W. 

Cutting (R. C.) & Co, Lightning Conductor 
Makers and Contractors, 1, Wardrobe-pl, 
Doctor's Commons, and 15, Paternoster- 
row, London, Е.С; (Adjunctor London) 

Cuttriss, S. W., Electrical Engineer, Prudential- 
bldg, Park-row, Leeds 

С. V. Lamp Syndicate, Ltd, 18, St. Helens-pl, 
London, E.C. 

Cyanide Manufacturing Co, Ltd, 20, Copthall. 
ave, London, Е.С. (Cyanilule London) 
Cyanite Paint Co, Fireproof Paint Makers, 33a, 
Hammersmith-broadway, London, W. 
-— р — 

Dade, C. H., Secretary British Electric Traction 
Co, Ltd, Donington House, Norfolk.st, 
London, W.C. (6521 Gerrard) 

Dadson, H. H., Assistant Engineer, Tramway 
Power Station, Osborne-st, Hull 

Dafforn, F. C., Electrician, Clyne Villa, Canning- 
crescent, Wood Green, London, N. 

Daggett, Andrew, Traffic Supt., Leeds City 
Tramwaye, Leeds 

Dagleas,.James T., Electrical Engineer,4, Burrow- 
st, South Shields (277) 

Dagleas (J.) & Son, Electrical Engineers, 59, 
Fowler-st, South Sbields (776); and Ellison- 
st, Jarrow (88) 

Dagnan, Rider & Co, Electrical Engineers, 58, 
Camden-st. North Shields (S) 

Daimler Motor Co, Ltd, 219-229, Shaftesbury-ave, 
Lond.,W.C. (Daimler London, 1823 Gerrard) 

Dalby, W. E., M.A., Professor of Mechanical Engi- 
neering and Applied Mathematics, Technical 
College, Leonard-street, Finsbury, London, 
ЕС. 

Dale, A. Arthur, Electrician, Daisy Bank, Leck- 
hampton, near-Cheltenham, Glos. (95) 
Dale, C., Engineer-in-Charge, Corporation Elec- 

tricity Works, Belfast 

Dale, C. J., Electrician, Denby, Haslemere-rd, 
Crouch-hill, London, N. 

Dale, Henry J., Electrical Engineer, 166, Pen- 
tonville-rd, London, N. 

Dale, John, Ironmonger and Electric Bell Fitter, 
16, Chiswell-st, London, E.C. (607 Central) 

Dale, Sydney, Electrician, 16, Redmond-rd, 
Ashbury-rd, Loughborough 

Dale, William J., Resident Engineer, County of 
London and Brush Provincial Electric Light 
Co's Electricity Station, Oak wharf, City- rd, 
E.C., and 9, Eglantine-rd, Wandsworth, 
S.W., London 

Dales, C., Electric Light Contractor, Greenwich 
House, Bournemouth West 

Dales, J. H., Consulting Engineer, 325 апа 526, 
Finsbury Pavement House, London, E.C. 

Dalglish, A. & W., Engineers and Boiler Makers, 
Cogan-st, РоПокзћатв. Glaegow (Eraporate 

Pollokshaws, 1т Langside) 


Post Office Telegraphs, G.P.O.. London, Е.С. 

Dallas, D. F., Electrical Engineer. 13, Cromwell- 
rd, Wimbledon, London, S.W. 

Dallas, J. Douglas, A. M. I. E. E., Electrical 
Epgineer and Electrician, 55, Egerton - gdne, 
London, S. W. (470 Western) 

Dallaston, W. A., Electrical Engineer, 6, Fye- 
foot - In, London, E. C. 

Dallmeyer (J. H.), Ltd, Optical Instrument 
Makers, 25, Newman-street. London, W. 
(Dallmeyer London, 5183 Central) 

D' Alquen, F., Electrician, 19, Sunderland rd. 

"oreet Hill, London, S. E. (350 Sydenham) 

Dalrymple, James, Deputy Manager Corporation 
Tramwaya, Glasgow 

Dalton, Cornelius N., C.B., D.C.L., Comptroller- 
General of Patents, Designs and Trade 
Marks, Patent Oftice, 25, Southampton- 
bldgs, London, W.C. 

Dalton, Fitzgerald V., J.P., Dean House, Dean, 
Kimbolton 

Dalton, Е. W., Electrical Eogineer, Warwick- 
ave, Coventr 

DALTON MANUFACTURING CO, 8, St. 
James's-sq, Manchester. Works: Queen- 
st, Hulme, Manchester ; and 88, Chancery- 
lane, London, W.C. 

Cold Lacquers, Clean and Coloured Acid-proof 
Paint 


*D'Alton, P. Walter, M. I. C. E., M. I. M. E. 
M. I. E. E., Electrical and Mechanical Engi- 
neer, Dick, Kerr & Со, Ltd. Abchurch- yard, 
Cannon- st, E. C., and 20, Perryn- rd, Acton, 
W., London (140 Ealing) 

Dalton, R. T., Electrical Engineer, 154, Upper 
Thames-st, London. E. C. 

Dalton, Samuel Thomas, Mains Supt, Cor- 
poration  Electrizity Works, Bolton- rd, 
Bradford 

Dalton, T., Electrician, 2, Faith-at, Leeds 

Dalton, W., Electrical Eogineer, Corporation 
Tramways, Manors, Newcastle.on-Tyne 

Dalzell, R. А., Manager Western London District 
National Telephone Company. 146-150, 
Wardour-st, London, W. (7% Gerrard) 

Dalziel'a News, Ltd, 15, Moorgate-st, London, 
E.C. (288 and 243 Вапк) 

Damman .& Co, Contractors for Parquetry 
Flooring, 54, Osnaburgh-st, London, N.W. 

Dania, Geo., Inspecting Engineer, 110, Cannon- 
st, I ondon, E. C. 

Daniell, (5. A.), Ltd, Tool Makera, Lion Worke, 
Edward-st, Birmingham (Daniell Birming- 
ham, 740) 

Daniell, W. F., Electrician, 18, Sisters-ave, 
Clapham Common, Loudon, S. W. 

Danks (Edwin) & Co (Oldbury), Limited, 
Engineers and Boiler Makers, Oldbury, 
nr Birmingham (Boiler Oldbury, 18); and 
52, Lime-st, London, Е.С. (Gordolobo Lor 
don, 1674 Central) 

Danks (H. & T.), Ltd, Engineers and Boiler Makers, 
Crown Boiler Works, Netherton, Dudley 
Danks (John) & Son Proprietary, Ltd, En- 
gineers aud Brags Founders, 32, Union-st 

Wednesbury 

Danks (Thomas) & Co, Limited, Electrical 
Engineers and Contractors, Thurland-st, 
Nottingham (Danks Nottingham,65 and 44) 
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Dann, Ricbard, Electrical Engineer, 31, High.st, 
Maidstone 

Danvers, Baron Alan, M.I.E.E., Electrical En- 
gineer, 59, Princea-sq, Hyde Park, London. W. 

Danvers, Frederick C., K. C. C., F. R. S. S., A. I. E. E. 
(Joint Hon. Auditor Institution of E. E.), 
50, Egmont-rd, Sutton, Surrey 

Darby, F. H., Electrician, 5, Church-st, Folketone 

D'Arcy, А. V. M., Electrician, 12, Claremont- 
rd, Rugby 

Dargue, Griffiths & Co., Electrical and Ventila- 
ting Engineers, May-bldgs, 51, North John- 
st, Liverpool (6656); and 25, Bucklersbury, 
London, E.C. (5719 Central) 

Dargue Acetylene Gas and Electrical Co, Ltd, 
57, Grey-st, Newcastle-on-Tyne (227) 

Dargue, W. H., Electro-Cnemist, 57, Grey-st, 
Newcastle-on-Ty ne 

Darke, W. С. Electrician, 129, Seaford-rd, 
Tottenham, London, N. 

Darker, A. Hy., A. M. I. E. E., Electrical Engineer, 
Messrs. J. Stone & Co, Deptford, London, S. E. 

Darker (F.) & Co., Engineers & Model Makers, 
12, Beauchamp-st, Holborn, London, E.C. 

Darlington Corporation Electric Tramways, Dar- 
lington (J. R. P. Lunn, Engineer and Manager) 

Darlington Corporation Electricity Works, 
Haughton-rd, Darlington (J. It. P. Lunn, 
Electric and Tramway Еортеег) (732) 

Darlington Forge Co, Cleveland-st, Darlington 
(Forge Darlington, 10), and 50, Fenchurch- 
st, London, Е.С. (4251 Avenue) | 

Derrah, Н. M., Electrical Engineer, Holme Les, 
Hawthorn-grove, Heaton Мос“, near Stock- 
port (Barendale & Co, Manchester) 

Dartford District Council Electricity Works, 
Dartford, Kent (A. J. Waterland, Res. Eng.) 

Dartmouth Electricity Supply Works, Dart- 
mouth (Urban Electric Supply Со, Pro- 
prietors) (G. E. Smith, Eng. & Man.) 

Darton (F.) & Co, Electrical Apparatus Manu- 
facturers, 142, St. John-st, London, E.C. 
(Exceptional London, 1591 Central) 

Darwen Corporation Electricity Works, Darwen, 
Lanes (C. Garnett, Chief Engineer) (782) 

Darwen Corporation Electric Tramways, Darwen, 
Тапса. (C. Garnett, Chief Engineer) (70) 

Darwen Municipal Technical Institute, Darwen 
For Teachers sce p. 720 

Dashwood, E. S., Electrical Engineer, Messrs. 
Wm. Coates & Son, Ltd, Fountain-st, and 
682, Fden Cottage, Whiteabbey, Belfast 

Павтегев, V., Manufac. urersofAmmonia, Asphalte 
{ог Conduits, Creosote, Gas Retort Carbon, 
Military Materials, &c., 10, St. Mary Axe, Lon - 
don, Е.С. (Dasniéres London, 408 Central) 

Dauncey, G. D., Electrical Engineer, 45, New- 
ball-st, Birmingham 

Davenport, Е. R., M.LE.E., Manager London 
Office, British Thomson-Houston Co, 83, 
Cannon-st, London, Е.С. 

Davenport, H., Manager (Manchester and N. of 
Eogland Dist.), Chloride Electrical Storage 
Co, Ltd, 78, King-st, Manchester 

Davenport, Sparrow & Co, Electrical Engineers, 
45, Blacktriara-st, Manchester (?/x Central) 

Davenport, Vernon & Co, Ltd, Electric Light Con- 
tractors, High.st, and Church-st, High Wy- 
combe, Bucks. (D. Vernon High Wycombe) 


Davey, Hy., Consulting Engineer, 5, Princes. st, 
London, S.W. (Sublerranean London) 
DAVEY, PAXMAN & CO, Ltd, Steam Engine 
and Doiler Makers, Colchester, England ; and 
78, QueenVictoria-st, London, E. C. (Paxman 
Colchester, 52 ; Paxman London, 697 Bank) 

See Advt., p. 35, aud р. 250 

David, Howell, Chief Traffic Inspector, Cor- 
poration Tramways, Cardiff ' 

Davidge. Н. T., B.Sc., Professor of Electricity 
and Optics, Ordnance College, Woolwich, 
London, S.E. 

Davidson, С. 5., Resident Electrical Engineer to 
Barnes District Council, High-st, Mortlake, 
London, S.W. 

Davidson & Co, Ltd, Engineers and Makers of the 
“ Sirocco ” Fans and Steam Engines, Sirocco 
Engineering Works, Belfast (Sirocco Belfast, 
227) 

Davidson, Henry, Engineer-in-Charge, Corpora- 
tion Electricity Worke,Frederick-rd, Pendle- 
ton, Salford 

Davidson, H. S., A. I. E.E., Chief Engineer, Army 
and Navy Auxiliary Co-operative Supply, 
Ltd, Francis-st, Victoria-st, and 31, Dault- 
rd, Wandsworth Common, London, S.W. 

Davidson, W., Engineer and Surveyor, Engine, 
Boiler and E.L. Insurance Co, 12, King.st, 
Manchester 

Davidson (W. M.) & Stecl, Electrical Engineers, 
74, York-st, Glasgow (1240 Argyle) 

Davie, J. F., Electrical Engineer (Palmer & Co), 
42, Castle-street East, Oxford Circue, Lon- 
don, W. 

Davies, A. W., Electrical Engineer, Mavor & 
Coulson, Ltd, Mile End, Glasgow 

Davies (Arthur W.) & Co, Electrical Engineers, 
48, Biscay-rd, Hammersmith, London, W. 

Davies, Benjamin, c/o Sir О. J. Lodge, The 
University, Birmingham 

Davies, C. Langdon ~-Sce Langdon- Davies, C. 

Davies (Cyril) & Co, Electrical Engineers, 75a, 
Little Britain, London, E.C. 

Davies,Cyril E.,Chief Asst. Engineer,Corporatiun 
Electric Tramways Dept., Cardiff 

Davies, Е. E., AmocLE.E, A. M. I. M. E., 51, 
Tregunter- rd, London, S. W. 

Davies, F. H., Electrical Engineer, 50, Fairlawn- 
grove, Fairlawn Park, Chiswick 

Davies, G. Thomas See Thomas. Davies, G. 

Davies, H. S., Electrician, Great Western Rail- 
way, 150, Westbourne- terrace, Paddington, 
London, W. 

Davies (Hubert) & Spain, Electrical Engineers, 
с/о F. A. Robineon & Co, 54, Old Broad.st, 
London, E. C. 

Davies, Kent & Stewart, Electrical Accessories 
Makers, 17.  Berners-st London, W. 
(Polarizing London, 6150 Gerrard) 

Davies Motor Co, Ltd.—Sece Langdon-Davies 
Motor Co, Ltd 

Davies, T. H., Electrician, Gatefield, Clarendon- 
rd, Lewisham, London, S.E. 

Davies, Trevor, Shift Engineer, Tramway Power 
Station, Cardiff 

Davies, W. G., Traffic Manager, Chatham and 
District Light Railway Co, Chatham 

Davis, A., Engineer and Electrician, Tooting 
Junction, London, S.W. 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40, 
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Davis, Albert L., A. M. I. E. E., Electrical Engineer, 
Guernsey Railway and Val du Lac, Guernsey 

Davis, Alfred, Electrical Engineer, Lancashire 
County Asylum, Winwick, Warringtou 

Davia, Alfred, Civil Engineer, 26, Victoria-st, 
London, S.W. (181 Victoria) 

Davia, Arthur, Dynamo Plate Engraver, 5, Pack 
Horse-yard, Hudderafield (0757) 

Davis Bros, Dealers in Electrical Supplies, 213, 
Victoria Park-rd, N.E., and 69, St. John-st- 
rd, E.C., London 

Davis, C. F., B.A., A. M. Inst. C. E., Electrical 
Engineer, Kennedy & Jenkin, 17, Victoria- 
st, London, S. W.; and Osmington, Priest- 
land · rd, Sidcup 

Davie, Charles R. S., Electrical Engineer, St. 
John's Vicarsge, Harborne, Birmingham 

Davis, C. M., A. I. E. E., Mains Supt., Electricity 
Works, Barrow -in-Furnesa 

Davis D. H., Eugineer-in-Charge, Corporation 
Electricitv Works, Darlington 

Davis (E.) & Co, Mica Brokers and Consulting 
Experts, 3, Fen-ct, Fenchurch-st, London, 
E.C. (Bulwark London, 4243 Avenue) 

Davis, Edwin A., Electrician, 23, New Bond et, 

. Bath 

DAVIS ELECTRIC LAMP CO., Incandescent 
Lamp Makers, 17, Moor-*t, Cambridge 
Circus, London, W.C. (7253 Central) See 
Advt., p. 1218 

Davis, Е. Wm., Electrical Eogineer, Cleveland 
Bridge and Engineering Co, Gateshead 

Davis, Geo, Electric Light E bate 28, Silver- 
st, Kensington, London, W. (431 Weatern) 

Davie, Geo, Electrical Engineer, 15, Victoria-st, 
London,S. W. (Gabionage London, 5.22.3 West) 

Davis, H., Electrical Engineer, John Davis & Son 
(Derby), Ltd, All Saints Works, Derby 

Davis, H., Manager Southern District National 
Telephone Со, 9, Marshalsea-rd, London, 
S.E. ; and 124, St. James-rd, Croydon 

Davis (Н.) & Co, Ltd, Electric Light Fittings 
Makers, Vulcan Works, Vauxhall-sreet, 
Birmingham 

Davie, H. E., Proprietor Davis Electric Lamp Co, 
17, Moor-st, Cambridge-circus, London, W.C. 
(7253 Central) 

Davis (Henry C.) & Son, Ironmongers and Elec- 
tricians, 38 and 39, St. James-st, and High- 
st, Brighton 

Davis (H. & C.) & Co, Ltd, Electricians, &c, 286- 
290, Camberwell-rd, London, В.Е. (1225 
Hop) 

Davis. Hy. and Walter, Electrical Instrument 
Makera, 52, Grafton-st, Gower-st, London, 
W. 

Davis (J.) & Co, Electrical 
Tyrell-st, Bradford (02550) 

Davis (J.) & Son (Derby), Ltd, Electric Light 
and Power Engineers, Manufacturers of 
СоШегу Electric Plants, Electric Lamp 
Protector Fittings, &c., All Saints Works, 
Derby; 26, Victoria-st, Westminster, 
London, S.W. (Davis Derby, 240; Sivad 
London, 4.31 Victoria) 

Davis, P. F., Sup. Commercial Cable Co, Carlton- 
chmbrs, Baldwin-street, Bristol 

Davis & Soper, Agents to the Cape Peninsula 
Lighting Co, Ltd, 54, St. Mary Axe, London, 
Е.С. (Reposnos ‘London, 4481 Avenue) 
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| Davis, Thomas, Electrical Engineer, Oaklands, 
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Hill-lane, Southampton 

Davis & Timmins, Limited, Screw Makers, 
Vork- rd, King's Cross, London, N. (Con- 
ductivity London) See also page 550 

DAVIS, W., Fancy Trimming Manufacturer, 24, 
34 & 56, Spital-sq, Bishopsgate, London,E.C. 
(9212 London Wall) 

Davis, Wm., Electrician, Engineering Dept. 
Stock Exchange, London, E.C. 

Davia, W. А., District Traffic Manager Wolver- 
hampton and District Electric Tramwaya Co, 
Ltd, Sedgley 

Davia, W. H., jun., Electrical Engineer, All 
Saints Works, Derby 

Davison, Alex., Electrician, 47, London-st, 
Glasgow 

Davison & Co, Ltd, Electric Light Contractors, 
Sussex Stores, Eastbourne 

Davy Broe, Ltd, Engineers and Boiler Makers, 
Park [ron Works and Don Boiler Works, 
Sheffield (Motor Sheffield, 44 and 2418) 

Davy-Faraday Research Laboratory of the Royal 
Institution, Albemarle-st, London, W. For 
particulars see page 697 

Davy, J. H., Electrician, 2, Victoria-ave, New 
Barnet 

DAVY, У. J. (Arc Lamps, Ltd), Crown-bldgs, C2 
Old Broad-st, London, Е.С. (Management 
London, 2369 London Wall) See insert 
Advt. p. 1024 

Dawbarn, R. A., M.I. E. E., Consulting Electrical 
Engineer (Mordey & Dawbarn), 82, Victoria- 
st, London, S.W. ; and Wierton, Granville- 


rd, Sidcup (Biphase London, 5086 West- 
minster) 

Dawe, Р. H., A. M. Inst. C. E., Kenilworth, Moat- 
st, Rugby 


Dawkins, A., Electrical Engineer, 11, Bensham- 
lane, Croydon 


Dawkins, H. J., Electrical Engineer, 55, 
Caversham-rd, Kentish Town, London, 
N. W. 


Dawson, David, Manager“ Winterton Electrical 
Co, 2, Bemerton-st, Islington, London, N. 

Dawson, James, Telegraph Engineer, 14, Der- 
went Drive, Sea View-rd, Liscard 

Dawson, J. E., A.M.I.E.E., Mains Supt, Corpora- 
tion Electricity Works, W. Hartlepool (378) 

Dawson (J.) & Son, Electric Bell апа Light 
Fitters, West Silvermills, Edinburgh 
(2145) 

Dawson, J. Wm., A.M.LE.E., Electrical Engi- 
neer, 15, Rugby-pl, Bradford 

Dawson, Philip, A. M. I. C. E., M. I. E. E., M. I. M. E., 
Consulting Engineer and Tramway Expert 
(Kincaid, Waller, Manville & Dawson), 29 
Great George-st, London, S.W. 

Dawson (R.) & Co, Ltd, Electrica! and Mechani- 
cal Engineers, Hartley Works, Stalybridge 
(Dawson Stalybridge, 54) 

Dawson (Roger), Ltd, Electrical Engineers & Fit- 
tings Manufacturers, 8, Berners-st, Lundon, 
W. (Detector London, 8975 Gerrard) 

Day, Arthur A., Borough Electrical and Tram- 
ways Engineer, Corporation Electricity 
Works, Spa-rd, Bolton (Engtneer Electricity 
Works Bolton, 269) 

Day, B. J., Electrical Engineer, Fuirwell, L'an- 
daff, S. Wales 
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* Рау, Сћав., General Manager, Mirrlees- Watson | Deighton, C., Resident Engineer, Great Central 


Co, 45, Scotland-et, Glasgow 

Day (Chas. F.) & Co, Electric Bell Manufac- 
turers, 110, High-st, and Church-st, Stoke 
Newington, London, №. (290 Dalston) 

Day, Gerald St. John, Electrical Engineer, 
Mumps Electrical Works, Albert-st, Oldham 

Day’s Adjustiog and Locking Points Co, Ltd, 
Makers of Locking Points, &c, 39, Pearl. 
bldgs, Commercial-st, Portsmouth 

Dayson, A. Е., General Manager Corporation 
Tramways, Sunderland (949) 

Deacon, G. F., Consulting Engineer, 16, Great 
George-st, London, S.W. (Vyrnwy London, 
1486 Victoria) 

Deacon, H., Electrical Agent, 9, George-at, 
Parade, Birmingham 

Deacon, H. S., Managing Director Cryselco Ltd, 
Kempston Works, Bedford 

Deacon, Maurice, Electrical Engineer, Whitting- 
ton House, near Chesterfield 

Dean, А., Eleetrical Engineer, 82, Bromley-rd, 
Beckenham 

Dean, Alfred E., Maker of X-Ray Apparatus, &c., 
59, Charles-st, Hatton-gdn, London, Е.С. 
(Frequency London, 2243 Central) 

Dean, G., Civil and Traction Engineer, c/o Messrs. 
Dick, Kerr & Co, Abchurch-yard, Cannon-st, 

London, E.C. 

Dean, Herbert, Electrical Engineer, 6, Gerald- 
rd, Lower Broughton, Manchester 

Dean, John, Electric Light Contractor, 52, Queen- 
st, Aberdeen (742) 

Deane, Edward, Electrical Engineer, I, À rthur-st 
East, Е.С. (77.70 Avenue), and 676, Old Kent- 
rd, S.E., London 

* Dearlove, Arthur L., Electrical Engineer (Clark, 
Forde & Taylor), 4, Great Winchester-st, 
London, E.C. 

Debenham, Н. T., Electrician, 28, Union-st, 
Ryde, Isle of Wight: 

De Bergue & Co, Ltd, Machine Tool Makers, 
Strangeways [ronworke, Manchester 

de Bingham, T. M., Wireless Telegraph Expert, 
5, Marsden-st, Manchester (Wireless Man- 
chester) ; 

Debney, H. A., Clerk of Works, Corporation 
Electric Tramways, Bury, Lanes. 

Decauville’s Portable and Light Railway Co, 
Manufacturers of Rolling Stock, &c, 40, 
Trinity-sq, London, Е.С. (Von Glehn & Со, 
Agents) (Vonglehn London, 2276 Aveuue) 

Dee Oil Co, Ltd, Lubricating Oil Makers, Salt- 
ney, near Chester; and 49, Lime-st, Lon- 
don, Е.С. (4340 Avenue) 

Deep Leads Electric Transmission Co, Ltd, 
20,Copthall-ave, London, E. C. See also p. 550 

DEFRIES (J.) & SONS, Ltd, Electric Light Con- 
tractors, 146 & 147, Houndsditch, Е.С. 
Worka: Gravel-lane, E., London (Defries 
London, 4327 Avenue, 0641 Central) See 
Advts., pp. 1026, 1208 and 1330 

DE GRELLE, HOUDRET & CO, 130, London 
Wall, London, Е.С. (Degrelle London, 1858 
London Wall, 2684 Central) 

De Gruchy (A.) & Co, Ltd, Dealers in Electrical 
Apparatus, Sc. Helier’s, Jersey 

De Havilland, Ivon M., A. I. E. E., Consulting 

| Electrical Engineer, Crux Eastor, Whit- 
church, Hants, 


Railway Electric Power House, Marylebone, 
London, W. 

De Lacy Brus, Electrical Engincers, 58, Old Hall- 
st, Liverp»ol (5407 Central) 

De Lacy, Н. K., Electrician, Irlam House, Sea 
View-rd, Liscard, Cheshire 

Delagoa Bay Development Corp ration, Ltd, 
Electric Tramway Owners, 85, Gracechurch- 
st, London, Е.С. (7650 Avenue! 

De Lattre, Alfred L., Technical Officer, Engi- 
neer's Department, G.P.O., St. Martin’ - le- 
Grand, London, E.C. 

Delaware Hard Fibre Company, 76, Little 
Britain, London, Е.С. (J. Burns, Repre- 
sentative) (Isolement London) 

Delebecque, V. J., Electrical Engineer, 102, 
Stamford-rd, Handsworth, Birmingham 

Delimco, Ltd, Electrical Engineers, 5, Dawson- 
st, Dublin (17.22) 

Dell, Bridger & Со, Electrical, Mechanical & 
Motor Engineers, 58 & 53. Mill-lane, West 
Hampstead, London, N.W. 

Dell (W. R.) & Son, Turbine Importers, 26, Mark- 
lane, London, Е.С. (Cosgrove London, 2275 
Avenue); aud West Croydon (4 Croydon) 

Dellwik-Fleischer Water Gas Synd, Ltd, Power 
Gas Plant Makers 25, Victoria-street, 
London, S.W.  (Ddlwi« London, 500 
Westminster) 

Delta Metal Co, Ltd, 110, Cannon.st, E.C. ( Delta 
London, 5852 Bank), Works, 29, Pomeroy 
st, S.E. (Extrusus London, 24) Deptford), 
London; and at Birmingham 

Delves, —, Manager Airdre and Coatbridge 
Electric Tramways Co, Coatbridge 

Dempster, Moore & Co, Ltd, Gauge Makers, 49, 
Robertson-st, Glasgow (Dempster Glasgow, 
205 Argyle) 

Dempster (R. & J.), Ltd, Engine:ra and Boiler 
Makers, off Oldham-rd, Mauchester (226) 

Denham (Geo.) & Sons, Ltd, Elestrical aud 
Mechanical Engineers, Backhouse-st, Dar- 
lington 

Denison (Samuel) & Son, Makers of Wire Testing 
Machinery, Hunslet Carr, near Leeds ; and 
52, Gracechurch-st, London, Е.С. 

*Denison-Pender, Sir John, K.C.M.G., Vice. 
Chairman and Managing Director of the 
Eastern Telegraph Company, Ltd.; Managing 
Director of the Eastern and South African, 
the West African and the Black Sea Tele- 
graph Companies; Director of the Eastern 
Extension, Australasia and China, the Direct 
Spanish, the London Ра по-Вгал tian, the 
African Direct, the Europe and Azores Tele- 
graph Companies, Globe Telegraph and 
Trust Со, and the Deutsche See-Telegraphen 
Gesellschaft and the River Piate Telegraph 
Company, Ltd; Chairman of the West 
Coast of America Telegraph Co, and Trustee 
of the Submarine Cables Trust ; Deputy- 
Chairman of the Western Telegraph Com- 
pany, Ltd, Electra House, Finsbury-pave- 
ment, E.C., and 6, Grcsvenor-crescent, 
S.W., London: | 

Denner (Е. С.) & Co, Ltd, Electrical Engineers, 
268, Glossop-rd, Sheffield (2.726) 

Dennis, Geo. D., Electrical Engineer, 26, 
Newton-rd, London, У. 

ED 60 


DEN. DIB 


1904.—“ THE ELECTRICIAN” 


822 


Dennis (T. H. P.) & Son, Electrical Fire Alarm 
Experts, High-st, Chelmsford, Essex (Gheber 
Chelmsford, 1) 

DENNIS (W. F.) & CO (Agents for Felten and 
Guilleaume Carlswerk Actien-Gesellachaft, 
Mülheim-on-Rhine), Iron and Steel Wire, 
Wire Ropes, Telegraph and Telephone 
Cables, Lightning Conductors, &c., Makers, 
Albert-bldgs, 49, Queen Victoria-et, London 
Е.С. (Fredennis London, 343 Bank) See 
Advt., p. 7 

Denny, A., Electrical Engineer, Wm. Denny & 
Bros, Leven Ship Yard, Dumbarton 

Denny (Wm.) & Bros, Electrical Engineers 
and Shipbuilders, Dumbarton (Denny Dum- 
barton, 1 and 15) 

Densham, Wm. A. M. I. E. E., Electrical Engineer, 
Marconi's Wireless Telegraph Co, 18, Finch- 
lane, E.C., and 40, Grosvenor-rd, Gunners- 
bury, W., London 

Densham (Wm.) & Sons, Electric Lighting Con- 
tractora, 17, Circus-rd, and 49, Cochrane-st, 
London, N.W. (61 Paddington) 

Dent (E.) & Co, Electrical Engineers, 41, Stone- 
gate, and (works) Swinegate, York (Dents 
Stonegate York, 21 and 22 

Dent & Hellyer, Electrical Engineers, 55, Red 
Lion-sq, aud 75, Theobald's-road, London, 
W.C. (Anosmia London) 

Denton (C. J.) & Co, Engineers’ Stores Con- 
tractora, 5, Laurence Pountney-hill, London, 
E.C. (Sycee London, 5625 Bank) 

Denton, Е. M., Electrical Engineer, Beverley, 
E. Yorks. 

Denton, Н. H., Borough Electrical Engineer, 
Corporation Electricity Works, Crewe 
Denton and Jutsum, Oil Manufacturers, Glaucus- 
st, Bow Common, E. (Dentonius London), 

апа Dush-lane House, E.C., London 

De Puydt & Poncin, Electrical Engineers, 
Marion-st, Birkenhead (Poncin Birkenhead) 

Derby & Co, Buyers of Platinum Scrap, Lamp 
Tops, &c., 44, Clerkenwell-rd, London, E.C. 

Derby Corporation Electric Tramways, Derby 
(T. P. Wilmshurat, Engineer) 

Derby Corporation Electricity Supply Works, 
Sowter-rd, Derby(T. P. Wilmshurst, M. I. E. E., 
Engineer and Manager) (Electric Derby, 
237) 

Derby Electrica! Co, Ltd, St George's Engineer- 
ing Works, Wood's-lane, Derby 

Derby Muuicipal Technical College, Derby (327) 
For Professors sec page 780 

. Derbyshire and Nottinghamshire Electric Power 
Со, 7, St. Helen’s-pl, London, Е.С. ; and 
Queen's-chmbrs, King-st, Nottingham See 
also раде 220 

Derbyshire and Nottinghamsbire Electric Power 
Synd, Ltd, 7, St. Helen's-pl, London, E.C. 
Sec also page 591 

Dering, George E., Electrician, Lockleys, Wel- 
wyn, Herts, 

Dermatine Co, Ltd, Dermatine and Rubber 
Manufacturers, 95, Neate-st, Camberwell, 
London, S.E. (Dermatine London, 31 Hop) 

Dernier (Louis) & Co, Makers of Electric Light 
Shades, 78, Newman-st, London, W. (Pret- 
tincss London, 1908 Gerrard) 

Derriman, У. H., B.Se., Electrician, The Uni- 
versity, Liverpool 


| Derry & Toms, Electric Light Contractors, 99- 


119, Kensington High-st (656 Kensington), 
and King-st, London, W. 

De Rusett, C. H., Electrician, c/o Warren, 
Beattie & Co, Lower  Commercial.st, 
Middlesbrough 

DEUTSCHE SEE-TELEGRAPHEN GESELL- 
SCHAFT (Cologne, Germany) London 
Agency, Electra House, Finsbury Pavement, 
London, Е.С. (Carl У. Guilleaume and 
William Hibberdine, Joint Secretaries) See 
also раде 551 and CONTINENTAL DIVISION 

Devey, A. C., Electrician, 8, Mincing-lane, E.C., 
and 73, Ferplea-rd, Balham, S.W., London 

De Ville, M. T., Tramway Rail Manufacturer, 
56, Carter Knowle-rd, Sheffield (Deville 
Sheffield) 

Devonport Corporation Electricity Works, 
Devonport (J. W. Spark, Borough Electrical 
Engineer) 

Devonport Corporation Tramways, Devonport 
(С. Chadwell, Chief Engineer) 

Devonport & District Tramways Co, Donington 
House, Norfolk-st, London, W.C. (P. N. 
Gray, Sec.) See also page 651 

Devonshire, Ј., Managing Director Metropolitan 
Electric Tramways, Ltd, 101, Finsbury 
Pavement, E.C., and 2, Stafford-ter, Philli- 
more-gdns, W., London 

Dewar, Edward, Electrical Engineer, 24, London- 
rd, High Wycombe, Bucks 

Dewar Patent Tramcar Life Guard Co, Makers of 
Tramcar Guards,41,Reform-st, Dundee, М.В. 

“Dewar, Prof. J., М.А., F.R.S., Royal Institution, 
21, Albemarle-st, London, W. 

Dewey, O., Electrician, Meter Dept, Ferranti 

_ Ltd, Hollinwood, Lancs. 

Dewhirst, P., Electrical Engineer and Contractor, 
24, Birley-st, Blackpool (0655) 

Dewhurst, Edward, Electrical Engineer, 89, 
Fishergate, Preaton (81) 

Dewhurst, H. Electrical Engineer, 52, N. End- 
rd, West Kensington, London, W. (1373 
Western) 

Dewhurst, J. H., M.I.M.E., Electrical Engineer, 
6, Sheldon-rd, Netheredge, Sheffield 

Dewhurst's Engineering Co, Ltd, Electrical 
Engineers, 68-74, Attercliffe-rd, Sheffield 

de Winton, W. H., Electrical Engineer, 60, 
Duke's-avenue, Chiswick, London, W. 

Dewrance & Co, Metal Manufacturers, 165, Gt. 
Dover-st, London, S.E. (Dewrance London, 
437 Hop aud 9240 Central) 

Dewsbury, Batley & Birstal Tramways Со, 
Donington House, Norfolk-st, London, W.C. 

Dewsbury, Cleckheaton, Spen Valley & Morley 
Tramways (Yorkshire, Woollen District, 
Electric Tramway Co), Donington House, 
Norfolk-st, Strand, London, W.C. 

Dewsbury Corporation Electricity Supply Works, 
Bradford-rd, Dewsbury (R. H. Campion, 
Chief Engineer) (225) 

Dexter (Arthur) & Co, Ltd, Cable Wax Manu- 
facturers, 5, Pope’s Head-alley, London, 
Е.С. (1328 Central) 

Diamond Coal Cutter Со, Makers of Electric 
Coal Cutters, Stennard Works, Wakefield 
(Diamond, Wakefield, 141) 

Dibben & Barclay, Electrical Contractors, 170, 
Sloane-st, London, S.W. (1607 Kensington) 
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Dibben Bros, Electrical Engineers, 24, South-st, 
Dorchester 

Dick, A. F., Local Manager, National Telephone 
Co, 28, Market-st, Aberdeen 

Dick, J. R., B.Sc, Electrical Engineer, Reason 
Manufacturing Co, Ltd, Lewes-rd, Brighton 

DICK, KERR & CO, Ltd, Tramway Engineers 
and Contractors, Head Office, Abchurch- 
yard, Cannon -st, London, Е.С. (Dicker 
London, 5877 Bank) Branch Offices: Albert- 
ва, Manchester (Dicker Manchester, 4668) ; 

4a, St. Andrew's.sq, Edinburgh (Dicker 
Edinburgh, 2245); and Strand-rd, Preston, 
Lances. (Dicker рй, 395) See "зо раде 
551 

Dick, В. & J., Gutta Percha Manufacturers, 
Greenhead Works, Glasgow ; and London 
(Gutta Percha Glasgow, 2534) 

Dick's Asbestos Company, Asbestos Manufac- 
turers, Canning Town, E., and 51 and 52, 
Fenchurch-st, E.C., London (Zagle London, 
513 Avenue, and 223 East) 

Dickens, E., Secretary to the Telegraph Con- 
struction and Maintenance Company, Ltd, 
38, Old Broad-st, London, Е.С. 

Dickins, A. C., Electric Light Installation Con- 
tractor, 14, Kingawell-st, Northampton 
Dickinson, Albert, Electrical Engineer, 19-21, 
Upper Mill-hill, and Electrical Works, 

Armley, Leeds ( Dynamo Leeds, 20) 

Dickinson, A. J., Insulating Material Manu- 
facturer, Surrey Canal, Deptford, London, 
8.Е. (403 Deptford) 

Dickinson (A.) & Co, Civil, Mechanical and Elec- 
trical Engineers, Telephone-bldgs, Newhall.-st, 
Birmingham (Traction Birmingham, 1823) 

Dickinson, Alfred, Civil, Mechanical and Electrical 
Engineer, Telephone-bldgs, Newhall-st, Bir- 
mingham (Traction Birmingham, 1828 

Dickinson, B. E, Ele:trical and Mechanical 
Engineer, Toledo Engineering Works, Aston 
Brook-st, Birmingham 

Dickinson & Burne, Ltd, Mechanical and Electrical 
Engineers, Church Acre Works, Guildford 

Dickinson, F. W., Electrical Engineer and Con- 
tractor, St. Ann’s Electrical Works, Grove 
House-lane, Leeds ( Electric Leeds, 1204) 

Dickinson, Harold, Manager Cor poration 
Electricity Works, Whitehall-rd, and Wood- 
field, North Park- rd, Roundhays, Leeds 
(Chairman Leeds Local Section of the In- 
stitution of Electrical Engineers) (Zlec- 
tricity Leeds, 1013) 

Dickinson, W., Electrical Engineer, Church Acre 
Works, Guildford 

Dicks & Sons, Electrical Engineers and Con- 
tractors, 149, High-st, Winchester 

Dickson, E. H. L., Mains Superintendent, Cor- 
poration Electricity Works, Salford, and 
44, Bolton-rd, Pendleton, Manchester 

Dickson, J., Electrician, Postal Telegraphs, Ald- 
borough House, Dublin 

Dickson, J., Engineera' Furnisher, «с, 5, Laurence 
Pountgey-hill, London, Е.С. (107 Bank) 

Dickson, J. D. Hamilton, Electrician, 6, Cranmer- 
rd, Cambridge 

Dickson, Јашев, Dynamo Brush Maker, 48, Gray's 
Inn- rd, London, W.C. (Dicksonia London) 

Dickson, S., F. C. S., Con-ulting Chemist, 2, 
Broad way, Westminster, London, S.W. 


Dickson, W. K. L., Electrical Engineer, 64, 
Strand, London, W.C. 

Dieppe, R. C., Electrical Engineer, Lansdowne 
Lodge, Dartmouth-rd, London, S.E. 

Diesel Engine Co, Ltd, Oil Engine Makers, 179, 
Queen Victoria-st, London, Е.С. (5848 
Central) 


Dietszch, F., Consulting Engineer, 652, Salisbury 


House, London-wall, London, E.C. 
London Wall) 

Digby, Thos. J., Electrical Engineer, 32, Shaftes- 
bury-ave (Ohmgeld, London, 1527 Gerrard), 
and Archer-st Works, Gt. Windmill - st, 
London, W. 

Digby, W. P., A.M.I.E E., Electrical Engineer, 
Trafalgar-bldgs,Charing Cross, London, W.C. 

Dillon, A., Electrical Agent, 61, William-st, Dublin 

Dillon, Patrick, Electrica! Engineer, Thomond 
Gate, Limerick  (?/2) 

Dimmack, R., Maius Draughteman, Corporation 
Electricity and Tramway Dept, Newport, 


(1663 


Mon. 

Dingle (W. H.) & Co, Electricians, 204, Vauxhall 
Bridge-rd, London, S.W. 

Dinning & Cooke, Electric Bell Fitters, 91-95, 
Percy-st, Newcastle - оп -Tyne (Dinning 
Newcastle-on-Tyne, 1322) 

DIRECT SPANISH TELEGRAPH COM. 
PANY, Limited, Electra House, Finsbury- 
pavement, London, E.C. Stations: 74, 
Gracechurch-st, E.C., and Foreign Auction 
Hall, Covent Garden Market, W.C., London ; 
KIs, Exchange-bldgs, Liverpool; 20, Brown- 
et, Manchester; and Post Office-bldgs, Fal- 
mouth See Advt., p. erc), and also p. 551 

The Marquis of Tweeddale, K. T. Chairman 
Е. T. Preddle .. .. Secretary 

DIRECT UNITED STATES CABLE COM. 
PANY, Limited, Winchester House, Old 
Broad.at, London, E.C. (Direct London, 834 
London Wall) Head Stations: 39, Mark- In, 
London, E.C. (1384 Avenue) ; D6, Exchange- 
bldgs, Liverpool (Direct Liverpool, 7972); 
48, Bedford-row, Halifax, Nova Scotia ; 27, 
Devonshire- st, and 16, State-st, Boston, 
Maas. ; 60, New- st, 444, Broome st, and 213, 
Spruce- st, New York. Branch Stations in 
London: 34, Throgmorton-st, E.C., 4, 
Bishopsgate-street Within, E.C., East India- 
avenue, Leadenhall-st, E.C., the Baltic, St. 
Mary Axe, E. C., and 142a, Winchester House, 
Old Broad-st, E. C.; Back Hall-chmbs, 
Baldwin-st, Bristol; and 4, Waterloo-st, 
Gtasgow (Direct Glasgow, 1165 Argyle, 9450 
Corp.) See Advt., p. cxxxvil. and also р. 551 

Emanuel M. Underdown, К.С. ... Chairman 
T. Finnis . . Gen. Manager and Secretary 

DIRECT WEST INDIA CABLE COMPANY, 
Ltd, 33, Old Broad-st, London, Е.С. (Guten. 
cent London, сл See р. 551 

T. Skinner i Chairman 
Joseph Rippon ... General Manager 

DIRECTORY OF DIRECTORS ОР ELECTRICAL 
COMPANIES See pages 296 to 630 

Distin, Н. 8., District Manager, National Tele- 
P; hone Co, 66, Wind.st, Swansea 


Dist Set Messenger and Theatre Ticket Co, Ltda 


100, St. Martin's-In, W.C., and 14, Charing 
Croes, S.W., London (A. Lord, Gen. Man- 
and Sec.) (Opponents London, 37. 94 Gerrard) 


Please forward at once to Mr. G. TUCKER, 1 2 and 3, Salisbury- court, Fleet street, 
London. any Alterations or Corrections necessary in the above particulars. 
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Ditchfeld, Geo. F., Electrical Engineer, 68, 
Wilmslow-rd, Manchester (7257 Rusholme) 

Dix,G. R., Electric Light Contractor, 124 & 180, 
St. John-st-rd, Clerkenwell, London, E.C. 

Dix, H. W. W., Electrical Engineer and Agent, 
Ocean-chambers, Waterloo-st, Birmingham 

Dixey, A. N., Electrician, 58, Leigh-rd, High- 
bury, London, Х. 

Dixon, Athol W., A. M. I. E. E., Consulting Elec- 
trical Eugineer, Imperial ря, Westgate- 
rd, Newcastle-on- Tyne 

Dixon & Corbitt & К. S. Newall & Co, Limited, 
Lightning Conductor Makers, Gateshead-on- 
Tyne (1129) ; aud at. London and Glasgow 

Dixon, Edward, A. M. I. E. E., Technical Assistant, 
British Electrical Section, St. Louis In- 
ternational Exposition (C. S. A.), 74, Bar- 
tholomew-rd, Camden-rd, London, N. W. 

Dixon, Edwin H., B.Sc., Lecturer in Elec- 
trotecbnics, Hartley University College, 
Southampton 

Dixon, F. G., Electrical Engineer, 53, Stalker 
Lees-rd, Ecclesall-rd, Sheffield 

Dixon, Geo., Electrical Engineer, Brotton-hall, 
Brotton, К.5.0., Yorks. 

Dixon, George, Electrical Engineer, 27, Church- 
et, Barrow-in-Furness 

Dixon, George T., Electrician, 47, High Bridge, 
Newcastle-on-Tyne 

Dixon, H., Resident Engineer, Angus Electric 
Light and Power Co, Ltd, Brechin, N.B. (9) 

Dixon, (Н. D.) & Greeu, Electrical Engineers, 
Hyde Park, Leeds (7131 Central) 

Dixon, H. Leslie, A M. I. E. E., Corporation 


Inspector of Overhead Wires, Engineer's 


Office, Guildhall, London, E.C. 

Dixon (L) & Co, Makers of Galvanised and 
Corrugated Iron and Steel Roof-, Sheds, 
&c., Spekeland-rd, Liverpool; and at Lon- 
don and Manchester (Лоојпу Liverpool, 104 
Edge Hill) 

Dixon & Johnston, Electrical Engineers, Mid- 
land Bavk-chambers, 104, Duke-st, and 16, 
Cavendish-st, Burrow- in- Furness (1971) 

Dixon, L. W., Electrical Engineer, 5, Gt. George- 
st, London, S. W. 

Dixon, R. F., Assist. Electrical Engineer, Tram- 
way Power Station, Osborne-st, Hull 
Dixon (Robert) & Son, Electrical Agents, 
Imperial-bldgs, Westgate-road, Newcastle- 

оп-Тупе (2/27) 

Dixon, Rowland Edward, Electrician, МоогуШе 
House, Moor-rd, Headingley, Leeds (0219) 

Dixon (5.) & Son, Ltd, Manufacturers of Electric 
Light Fittings, 51, Swinegate (197), and 
Boar-laue (Brass Leeds, 951), Leeds ; and at 
Londen 

Dixon (Thos.) & Sons, Electric Light Contractors, 
44, Buckingham Palace-rd, 47, Lower Bel- 
grave-st,and (works), Vauxball Bridge-rd, 
London, S.W. (7734 Westminster) 

Dixon (Walter) and Co, Electrical Engineers, 
59, Bath-st, Glasgow (Fresco Glasgow, 3656 
Nat. and 3/59 Corp.); aud Ward's-bldgs, 
High Bridge, Newcastle-on- Tyne (Fresco 
Newcastle, 2562 Nat.) 

Dixon (W. Е.) & Со, Rawhide Gear Makers, 60, 

"  Percival-st, C.-on-M., Manchester 

Dixon, W. H., Electrical Eugineer, Bristol Tram- 

ways and Carriage Co, Clare-st House, Bristol 


Dobbie, McInves, Ltd (T. S. McInnes & Со, 
Ltd, amalgid.) Eugine Indicator, Eugi- 
neering aod Nautical Instrument Makers, 
45, Bothwell-st, Glasgow (Compass Glasgow, 
1545 Argyll, 2913 Corp.) London Office: 
16, London-st, E. C. (Dobbiamo London) 

Dobbie, Robert S., Electrical Engineer, Woodcot, 
Brockweir, near Coepstow 

Dobson, Geo., F. R. G. S., F.S.C.L, Chemist and 
Electrician, Penarth 

Dobson, J. H., Teacher of Electrical Engineering, 
Gamble Institute, St. Helens, Lancs. 

Dobson, J. M., VI. I. C. E., Consulting Engineer 
(Hawkshaw & Dobson), 55, Gt. George-st, 
London, S. W. 

Dobson, J. R., Electrical Engineer, London- 
derry, Ведаје, Yorka. 

Dobson, R. & H., Electrical Engineers and Con- 
tractors, 14, Sackville-st, Salford 

*Dobson, Sydney T., Chief Engineer to the St. 
James's and Pall Mall Electric Light Co, 
Ltd, Carnaby-st, Golden-sq, W.,and Mason’s- 
yard, Duke-st, St. James's, S.W., London 
(Licensable London, 5052 Gerrard and 9253 
Central) 

Docker Bros, Ltd, Anti-Corrosive Paint Makers, 
la, 1 and 2, New.st, Bi«hopsgate, London, 
Е.С. (27:5 London Wall); and Birmingham 

Dodd & Dodd, C naulting Engineers, 37, Water- 
loo-st, Birmingham (Culvert Birmingham, 
04:19) 

Dodd, Е. K., Electric Bell Fitter, York.st, 
Broadstairs, Kent 

Dodd, J. N., Electrical Engineer c/o Dick, Kerr 
& Co, Preston, Lance. 

Dodd, John, M.D., Medical Electrician, 14, King- 
st, New Walk Gates, Leiceater 

Doddrell Bros, Electrical Agents, 11, Bothwell- 
st, Glasgow (Doddrell Glasgow) 

Dodds, Wm., Electric Light Contractor, 29a, 
Upper Gloucester-plice, London, N.W. 
Dodimead (Јаг.) & Son. Electrical Accessory 
Manufacturere, 50, Tottenham Court-road, 

London, W. (7737 Central) 

Dodman (А.) & Co, Ltd. Engineers and Boiler 
Makers, Highgate Foundry, Kings Lynn 
(Dodman Lynn, 20) ; and London, Е.С. 

Dodson, John, Electric Light Engineer and Con- 
tractor, 29, Fetter-lane, London, E.C. 

Dolby & Williamson, Consulting Engineers, 8, 
Princes-st, London, S.W. (734 Victoria) 

Dolich, Rich., Manufacturers’ Agent, 140, Leaden- 
hall-st, London, E C. 

Dollery & Palmer, Engineers' Agents, 110, 
Cannon-st, London, Е.С. (Deflection London) 

Dollond & Co, Electrical Apparatus Makers, 35, 
Ludgate-hill, and 62, Old Broad-st, E.C., 
and 5, Northumberland-ave, W.C., Londou 
(1375 Central) 

Dolter Electrie Traction Co, Ltd, 5 & 4, Gt. Win 
chester-et, London, Е.С. (1642 London 
Wall) Scc also page 551 

Dolton, William, Telegraph Engineer, Engineer's 
Office, Mount Pleasant, London, Е.С. 

Потоп, Ovide F., M. I. E E., Electrical Engineer, 
9, Cosbycote-ave, Herne Hill, London, S. E. 

Donald (James 7.) & Co, Ltd, Dealers in 
Electrical Supplies. 35-87, McAlpine-st, 
Glasgow (Mechanikos Glasgow, 1252 and 
66 Argyle, 2.234 end 208 Corp.) 
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Donaldson, John W., Electrician, Winter'a-bldgs, 
St. Ann's-st, Manchester 

Donaldson and Owens, Electrical Engineers, 8, 
Albert-bldga, Preeson'a-row, Liverpool 

Donat & Co., Engineers and Agents, Economic- 


bdgs, Spring-gus. Manchester (Monitor Man- 


| chester, 08541); & 15, George-st, Lond, Е.С. 

Donberger, S., Manufacturera’ Agent, 18, 
Edmund - pl, Aldersgate-st, London, Е.С. 

Doncaster Corporation Electricity Works, Grey 
Friara-rd, Doncaster ( Borough 
Elec. Engineer) (720) 

Doncaster Corporation Electric Tramways, Don- 
caster ( Electrical Engineer and 
Man.) (/4c) 

Donkin (Bryan) & Clench, Ltd, Engineers, Lin- 
coln Works, Chesterfield ; and Parliament- 
mansions, Westminster. London, S W. 
(Donkin Clench Chesterfield, 54; Donkin 
Co. London, 42 Westminster) 

Donner, Wm. H., Electrical Engineer, Ingleside, 
Al, Lyndhurst-rd, Hampstead, London, N.W. 

Donnet, J. W., Resident Engineer. Trafford 
Power and Light Supply (1902) Ltd, Trafford 
Park, Manchester (2654) 

Donnison, А. P., Electrical Engineer, 19, Womers- 
ley-rd, Crouch-hill, London, N. 

Donnison, Е. A., Electrical Engineer, 116, Great 
Portland-st, London, W. 

Donnison, Sillem & Co, Electrical Engineers, 
116, Great Portland.st, London, W. (Lightly 
London, 2794 and 3379 Gerrard) 

Donnithorne, Н. E., Electrical Engineer, 76, 
Queen's-gate, London, N.W. 

Donoghue, E., Asst. Engineer, Electricity Supply 
Works, West Caroline-st, Blackpool 

Donovan & Co, Ltd, Mechanical and Electrical 
Engineers, Broughton Bridge Iron Works, 
Salford (E. W. Donovan, Man. Director) 
(Dazzle Manchester, 3404) 

Donovan, С. ()., M. I. E. E., Electrical Engineer, 
Victoria Works, Plume -st, Aston, Birming- 
ham 

Donovan, H. C., Electrical Engineer, 5, Cole- 
raine- rd, Westcombe Park, London, S. E. 

Donovan, J. W., Consulting Engineer, 11, Nor- 
folk-st, Sunderland (7/7) 

Doran, W. S., Electrical Eug nee. c/o British 
Westinghouse Co, Norfolk-st, London, W.C. 

Dorchester Corporation Electricity Department, 
Guildhall-chmbra, Dorcheater (Wm. J. U. 
Sowter, Borough Electrical Engineer) 

Dore (John) & Co, Engineera and Steam Pipe 
Makers, High-st, Bromley-by-Bow (Cuivre 
London. 135 Eastern) 

Dorking Electricity Works (Edinundson's Elec- 
tricity Corporation), Dorking (1. Smith, 
Res. Eng.) 

Dorman, A. H., Electrical Engineer, Manager 
of the London Office of Messrs. Dorman 
and Smith, 94, Charing Cross-rd, London, 
W.C. (Prefix London, 4761 Gerrard) 

Dorman, С. M., M. I. E. E., Electrical Engineer, 
Dorman & Smith, Ordsal Electrical Works, 
Salford, Manchester (Current Manchester) 

Dorman, Long & Co, Ltd, Engineers, Metal 
Manufacturers, &c., Royal Exchange. Mid- 
dlesbro' (Dorman Middlesbrough 46); and 
19, Victoria-st, London, S.W. (152 West- 
minster) 


DORMAN & SMITH, Electrical Engineers and 
Electricians, Ordsal Station Electrical Works 
Salford, Manchester ; 94, Charing Сгозз-га 
London, W. C.; and 56, Margaret-at, Sydney, 
N.S.W. (Current. Manchester, 1741 Nat. ; 
Prefix London, 4761 Gerrard) See Advt., p. 6 

Dorrell, Н. B., Mains Supt., Electricity Works, 
Bury, Lancs. 

Doublet,T. & H., Opticiansand Scientific Instru- 
ment Makers, 39, Moorgate-st, London, Е.С. 

Doudney, S. P., Chief Assistant Engineer, 
British Insulated and Helsby Cables, Ltd, 
Prescot, Lanes. 

Dougan, John, Wh. Se., Electrical and Mechanical 
Engineer, 52, St. Enoch-sq, Glasgow 

Doughty, C. H., A. I. E. E., Lighting Eagineer, 
Shoreditch Borough Council’s Lighting 
Dept., Town Hall, Old-st, London, E. C. 

Doughty, F. J., Electrical Engineer, New- st, 
Marga te 

Doughty (John M.) & Sone, Electric Light 
Fittings Manufacturers, 214-222, St. John- 
st, Clerkenwell, Lond. n, E. C. ( Holborn) 

Dougill (Altred) & Co, Limited, Engineera and 
Electric Crane Builders, 34 E 36, Great 
George-st, Leeds (Дони Leeds, 586 Central) 

Douglas, С. E., Electrical Engineer, Salford 
Iron Works, Manchester 

Douglas, John, Electrical Engineer, 12, Exhi- 
bition-rd (021 Kensington), and Cromwell 
Works, Queensberry-mews E., London, S.W. 

Douglas Southern Electric Tramways, Limited, 
7, Brazennose-st, Manchester (John Е. 
Sharples, Secretary) ` and Douglas, Isle of 
Man (Traffic Douglas Man) See also р. 501 

Douglas (William), Ltd, Elec. Engineers and Con- 
tractors, 11, Picardy-pl, Edinburgh (1037) 

Douglas (Wm.) & Sons, Ltd, Electric Light 
Contractors, Baltic Wharf, Putney, London, 
S.W. (Ibidem London, 242 Battersea) 

Douglass, Wm. T., Consulting Lighthouse Engi- 
neer, 15, Victoria-st, London, S.W. 

DOULTON & CO, Limited, Royal Doulton Pot- 
teries, Manufacturers of Patent Stoneware 
Conduits, Pipes and Troughs for Under- 
ground Cabies, Stoneware and Porcelain 
for Electrical Purposes, Insulators for 
Electric Lighting and Power Transmission, 
Telegraph, l'elephoneand Traction Lambeth 
London, S. E.: also at Rowley Regis, Staffs. ; 
Smethwick, near Birmingham; St. Helen's, 
Lancs.; Burslem, Staffs.; Paisley, N. B.; and 
at Birmingham, Liverpool, Manchester, and 
Glasgow (Doulton London, 621 Hop) Bee 
Advts., рр. 1077 and 1230, and also page 551 

Dove (W. E.) & Co, Electrical Engineers, Bond. 
gate, Darlington (59) 

Dover Corporation Electric Tramways, Dover 
(H. E. ЗЫ ров, Borough Engineer; Edward 
Carden, Manager) 

Dover Electricity Supply Co, Ltd, Park-st, Dover 
(Electric Dover, 291) (Dover Corporation are 
about to purchase Company's Undertaking) 

L. W. Woodman 5 Chief Engineer 
W. J. Broad ; Зесге{агу 

Dover, W., Traffic Accountant, Western, London 
Platino, River Plate, West Coast of America, 
Pacific and European, and African Direct 
Telegraph Companies, Electra House, Fins- 
bury Pavement, London, E.C. 
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Dowden, A. F., Shift Engineer, Corporation 
Electricity Works, Crovdon 

Dowling, F. N., Electrical Engineer, Swan-bldgs, 
Edmund-st, Birmingham 

Down Bros, Ltd, Electro-Medical Apparatus 
Manufacturers, 21, St. Thomaa-st, Borough, 
London, S.E. (Down London, 965 Hop) 

Down, F. J., A. M. I. C. E., F.C. S., M. I. E. E., 
Electrical Engineer, Harpenden, Herts. (A 
founder in 1835 of Laing, Wharton & Down) 

Downe & Baker, Electric Light Contractors, 
77, South-st, Exeter (126) 

Downe, Reginald Sydney, A. M. I. E. E., Borough 
Electrical Engineer, Electricity Dept., East- 
bank et, Southport, Lance. (264) 

Downer, Harold, Electric Light Contractor, 100 
and 110, High-st, Watford 

Downham, Joseph, Electrical Engineer, Fleet-st, 
Bury, Lancs. (34) 

Doweett, Н. M.. Electrician, Marconi’s Wireless 
Telegraph Co, 18, Finch-lane, London, 

E. C. 

Dowsing, H. J., M. I. E. E., Electrical Engineer 
and Contractor, Specialist in Electric Heat - 
ing Systems, 24, Budge-row, Cannon-st, 
London, E.C. (469 Bank) 

DOWSING RADIANT HEAT OO, Ltd, 24, Budge- 
row, Cannon-st, E.C. (469 Bank), and 28, 
York-pl, Baker-st, W., London ; and at Bath, 
Bournemouth, Harrogate, Leamington, Mat- 
lock, &e. (See further particulars under 
* ELECTRO-MEDICAL INsTITUTIONS," p. 1188, 
Advts., pp. 1081 and 1244, and also р. 55.2) 

Dowson, A. H., District Manager for Veritys Ltd, 
5, Queen-sq, Bristol 

Dowson Economic Gas and Power Company, 
Limited, 39, Victoria-street, Westminster, 
London, S.W. (Gaseous London, 29 Vic- 
toria) See also under Engines (Gas) im 
CLARSIFIED SECTION, р. 1192 

Dowson, J. Emerson, 39, Victoria-st, West. 
minster, London, S.W. 

D.P. BATTERY COMPANY, Limited, Manu- 
facturers of Accumvlators, 11, Victoria-st, 
London, S.W. Works: Lumford Mill, 
Bakewell, Derbyshire (Cumulose London, 
291 Westminster) See Advt., р. 1033, and 
also раде 29,2 

Drabble, W. T., Electrical and Mechanical 
Engineer, West.st, Leeds (02869) 

Dracup & Nowell, Patent Agents, 2, Market-st, 
Bradford (Nowell Bradford, 258) 

*Drake, Bernard M., Electrical Engineer, 66, 
Victoria-st, Westminster, London, S.W. 
(71 and 393 Westminster) ; and Hurnford, 
Sanderstead, Surrey (71 Croydon) 

Drake, Charles S., Electrical Engineer, 45, New- 
hall-st, Birmingham 

DRAKE & GORHAM, Ltd, Electrical Engi- 
neers, 66, Victoria-st, London, S.W.; 28, 
East-parade, Leeds (2417) ; 47, Spring-gar- 
dens, Manchester;  Baltic-chambers, 50, 
Wellington at, Glasgow (Accumulator Lon- 
don, 71 and $93 Westminster; Accumu- 
lator Manchester 1958 Central; Accumulator 
Glasgow Y2? Argyle) See Advt., p. 15, and 

‚ бә? 


Drake, Mervyn Geo., Electrical Engineer, 


Carlton, Auckland-rd, Upper Norwood, | 


London, 8.Е. 


| Draper, C. H., D.Sc., Principal, Municipal School 


of Science and Technology, Richmond-ter, 
Brighton 

Draper (E. G.) & Co, Electro-Bronzers and 
Nickel-Platers, Globe Works, Penistone-rd, 
Sheffield 

Draper, George, F. R. G. S., 82, Shooter's Hill - rd, 
London, S. E. 

Draper & Son, Electric Light Contractors, 67, Gt. 
Titchfield-st, Oxford-st, London, W. (4823 
Gerrard) 

Dray (G. W.) & Son, Ltd, Insulating Paper 

. Makers, 1, College-hill, E.C., and Great 
Guildford.st, S.E. (390 Нор), London 
(Notyard. London) 

Draycott, G. E., A. M. I. M. E., Lecturer in Engi- 
neering, Borough Polytechnic, Borough- rd, 
London, S. E. 

Draycott, R. S., Resident Engineer, Scottish 
House-to-House Electricity Co, Ltd, Coat- 
bridge, N.B. 

Drew, Bear, Perks & Co, Constructional Iron- 
work Contractors, 718, Queen Victoria-st, 
London, Е.С. (576 Bank) 

Drew & Co, Ltd, Electric Light Contractors, 
245 and 246, High Holborn, London, W.C. 
(Sagiam London, 3058 Central) 

Drew, J. W., Electrical Engineer, 20, St. Peters- 
burg-pl, Bayswater, London, W. 

Drewett, G. Н. S., Electrical Engineer, Queen 
Anne-bldge, Baldwin-st, Bristol 

Dring (J. W.) & Co, Engineers’ Furnishers, 
Billiter-bldga, London, Е.С. (6034 Avenue) 

Drinkwater (J.) & Sons, Electricians, Station- 
rd, Altrincham (22) 

Driscoll, Р. J., Electrical Engineer, 12, Soho-st, 
London, W. (6/23 Gerrard) 

Driver (Geo.) & Sons, Electrical Engineers, 
Sandys-row, Bishopsgate-st, London, Е.С. 
(Britto London, 2513 London Wall) 

Driver, С. W. S., Electrical Engineer, Guernsey 
Electric Supply Co, Les Amballes, Guernsey 

Dronfield Casting Company, Malleable Iron and 
Steel Founders, Dronield, near Sheffield 
(Casting Co Dronfield) 

Drum Engineering Company, Rotary Pump 
Makers, 27, Charles-st, Bradford, Yorks. 
( Drum Bradford) 

Drummond, Alfred L. E., District Manager, 
National Telephone Co, 160, Pilgrim.st, 
Newcastle-on-Tyne 

Drummond Co, Ltd, Electric Light Fittings 
МаКегг, 17, South-st, Finsbury, London, 
Е.С. 

Drummond, Geo. R.. Electrical Engineer, “ Ну- 
land," Preston-rd, Walwood-park, London, E. 

Drury Bros, Electric and Telegraph Bell 
Founders, 9 and 10, Stock Orchard-st, 
London, N. 

Drury, G. L., A. I. E. E., Electrical Engineer, 22, 
Victoria-rd, Rathgar, Dublin 

Dryburgh, Alex. P., Chief Asst. Engineer, Cor- 
poration Electricity Works, Dewsbury 

Drysdale, Wm., Chief Asst Engineer, Corporation 
Electricity Works, Falkirk 

Drysdale, Chas. V., D.Sc., M.I.E.E., Electrical 
Engineering апа Applied Physics Dept., 
Northampton Institute, Clerkenwell, Lon- 
don, E.C.; and Morpeth, Hadley-rd, New 
Barnet 
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Drysdale & Co, Engineers and Steam Pump 
Makera, Bon Accord Engine Works, Glasgow 
(Bonaccord Glasgow, 2505 Bridgeton) ; ; and 
47, Victoria-st, London, S.W. (260 
Victoria) 

Dublin Corporation Electricity Works, Pigeon 
House, and (offices) 5, Cork hill, Dublin 
(Mark Ruddle, Engineer) (546) 

Dublin and Lucan Electric Railway Co, 15, 
Conyngham-rd, Dublin (Н. Harrison, Зесге- 
tary and Manager) (Lucan Tramway Dublin) 
See also p. 522 

Dublin and Slane Tramway Company, Ltd, 
c/o Mr. J. O'Grady, 14, Westmoreland-st, 
Dublin 

Dublin United Tramways Company, Limited, 
9, Upper Sackville-st, Dublin (R. S. Tre- 
sillian, Sec.) (Tramways Dublin, 08) Sec 
also р. 592 

Duckenfield (E. E. Vernon) & Co, Electric Light 
and Power Engineers and Contractors, 31, 
Gold-st, Northampton (180) 

Duckett & Brown, Electrica] Engineere, 10 and 
12, Edmund.st, Birmingham 

Duckham, Heber, Dy namometer Maker, British 
Grove, Chiswick, London, W. (Duckham 
London) 

Dudbridge Iron Works, Ltd, Gas and Oil Engine 
Makers, Stroud, Glos. (Jumpidge Caínscross 
Stroud, 7) 

*Duddell, W., A. M. I. E. E., Electrical Engineer, 
47, Hans- pl, Chelsea, London, S. W. 

Dudgeon, А. & W., Engineers, 63, Leadlenhall-st, 
London, E. C. Duds geon London, 2868 Avenue) 

Dudgeon, F. S., Electrical Agent, 30, Great St. 
Helen's, London, Е.С. (1484 Avenue) 

Dudley Art Metal Co, Ltd, Vulcan Works, 
Churchfield-st, Dudley (Wrought Dudley) 

Dudley Corporation Electricity Works, Dudley 
(С. Ashmore Baker, Borough Electrical 
Engineer) 

Dudley Electrical Company, Ltd, High-st, and 
King-st Works, Dudley ( Theedam Dudley, 14) 

Dudley, Guildford, Electrician, Eastern Tele- 
graph Co, Electra House, Finsbury Pavement, 
London, Е.С. 

Dudley, Stourbridge and District Electric Trac- 
tion Co, Ltd, Donington House, Norfolk- 
st, London, W.C. (W. F. Herring, Sec.) 
Sce also p. 522 

Duesbury, Trevor, Borough Electrical Engineer, 
Electricity Works, Sutton Coldfield 

Duff, Bruce and Co, Consulting Engineers, 17, 
Victoria-st, London, S.W. (Fusmuss Lon- 
don, 5040 Westminster) 

Duff, J. & J., Electrical Engineers, U pper Bridge- 
st, Stirling (098) 

DUFF (WILLIAM) & CO., Boiler and Steam Pipe 
Coverers, Mechanical & Electrical Engineers, 
60, Elliot-st, Glasgow (Coverers Glasgow, 771 
Argyle, and 4056 Cor CS Зее Advt., p. 1038 

Duffy, Jas, Electrician, Marsh-ter, Darwen, 
Lance. (77) 

Dufton, H. C. Engineer Herne Bay Pier 
Electric Tramway, Herne Bay 

Dufty, N. E, Electrieal Engineer, Witting, 
Eborall & Co, Ltd, Temple Bar House, 
London, E.C. 

Dugard Вгов, Wire Manufacturers, Vulcan 
Mille, Birmingham (Vulcan Birmingham,98) 


Dugdale, J., General Manager, Oxford Tramways 
Co, Oxford 

Dugdill (E. J.) & Co, Electrical Engineers, Fails- 
worth, near Manchester (Dugdidls Elec- 
tricians Failsworth, 41 Fails vorth) 

Duke(James), Ltd, Electric Bell Fittere, 4, Bethle- 
hem.at, Great Grimsby (35) 

Duke and Ockenden, Water Supply Engineers, 
126, Southwark. st, London, S.E. (Dugout 
London, 2521 Нор); ; and Littlehampton 

Dumaresq. Capt. A. H., R.E., Horse Guards, 
War Office, London, 8. W. 

Dumble, Capt. W. C., R. E., Adjutant Electrical 
Engineers (R. E. ) Volunteers, cor. Керепсу- 
st, London, S.W. 

Dumbrell, J. A., Electrician, 63, Sil verdale,Sydea- 
ham, London, S.E. 

Duncan, E. MacGregor, Consulting Engineer, 27, 
Old Queen.st, Westminster, London, S.W. ; 
and S«. Lawrence- chambers, Butter Market, 
Ipswich 

Duncan, John, A. M. I. M. E., Lecturer in Engi- 
neering, West Ham Municipal Technical 
School, Romford-rd, London, E. 

Duncan. R., Shift Engineer, Tramway Power 
Station, Cardiff 

DUNCAN, WATSON & CO, Oil Manufacturers, 
Dashwood House, New Broad-st, London, 

(Olivo! ine London, 2 3545 London Wall) 

DUNCAN WATSON & CO, Electric Light & 
Power Engineers & Contractors, 100, Char- 
ing Cross-rd, London, W C. (Ingegneri 
London, 4048 Gerrard, 477.2 Central) 

Duncan, W. E. D., Electrical Engineer, 20, New 
Bridge-st, London, E.C. (Potential London) 

Duncan, W. H., Test Room Asst. Borough Elec- 
trical Engineer's Office, 33, Swan-rd, 
Harrogate 

Duncan, W. J. V., Electrical Engineer (Foxcroft 
& Duncan), 24, Queen’s-rd, Dalston, Lon- 
don, N.E. (Foxship London) 

Dundalk Electric Tramway and Lighting Со, 
Ltd, 61, Dawson-st, Dublin Sce also p. 552 

Dundee Association of Engineers and Ironfound- 
ers. 15, Albert.sq, Dundee (Secretaries, 
Thomas Thornton, Son & Co.) 

Dundee Corporation Elec tricity Works, Dudhope- 
cres-rd, Dundee (Н. Richardson, City 
Electrical Engineer) (Energy Dundee 1254) 

Dundee Corporation Electric Tramways, Dundee, 
(H. Richardson, Engineer; P. Fisher, Man.) 
(Energy Dundee, 162) 

Dunderland Iron Ore Co, Ltd, 6, Clement’s-lane, 
Lombard-st. London, Е.С. (Н. Campbel 
Sec.) (5262 Central) 

Dunham, White & Co, Ltd, Lubricator Makers, 
Harrow-green Works, Leytonstone, Essex 
(Esellvie London) 

Dunkerley, Stanley, M.Sc., A. M. I. C. E., M. I. M. E. 
Professor of Applied Mechanics, Royal Nava 
College, Greenwich, London, S.E. 

Dunlop, F. W., Electrical Engineer and Motor 
Car Agent, 4 and 5, Warwick-ct, High 
Holborn, London, W.C. (4/89 Central) 

Dunn, AndrewS., Telegraph Engineer, 1, Thorn- 
ville-ter, Hillhead, Glasgow 

Dun», H. E., Electrician, Marconi’s Wireless 
Telegraph Co, Ltd, 18, Finch-lp, Lond., Е.С. 

Dunn, Walter Т.. Secretary Institution of Junior 
Engineers, 39, Victoria-st, London, S.W, 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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Dunne, Daniel P., Secretary Chloride Electrical | Dyer, Wm. Alfred, Electrical Engineer, 


Storage Co, Ltd, Clifton Junction, nr. 
Manchester 

Dunscombe, Clement, M.A., M. I. C. E., Consult- 
ing Engineer, Albert-mansions, 92, Victoria- 

| st, London, S.W. (Persuade London) 

Dunton, E. W., Electrical Engineer and Manager 
British Accumulator Со, Ltd, 15, Victoria- 
st, London, S.W. (Burghship London) 

Du Pasquier, A. E., Electrical Engineer, 176, 
Connaught-rd, Roath, Cardiff 

Durant (W.) & Son, Electrical Engineers, 
Тћогис Те Jane, Chapeltown, Sheffield 

Durell & Co, Electric Bell Manufacturera, 58, 
Fenchurch.st, London, E.C. (320 Avenue) 

Durham, Churchill & Со. Engineers and Tool 
Makers. Chamber-lane (% % Central), and 
Grimesthorpe, Sheffield 

Durham College of Science, Newcastle-on-Tyne 
For list of Professors, see page 713 

Durham Electricity Works, Silver-st, Durham 
(97) Owned by County of Durham Elec- 
trical Power Distribution Co (ф.т.) 

Durham, E. W., Enyineer-in-Charge, District 
Council's 1есігісиу Works, Durnefurd-rd, 
Wimbledon 

Durnford, Chas. W., Electrical Engineer and 
Teacher of Electric Lighting and Power 
Transmission, Acton and Chiswick Poly- 
technic, Bedford Park, W., and 5, Belle Vue- 
ter, Charlton-rd, S.E., London 

Durrant F., Electrical Engineer, 52, Weatern-rd, 
Bexhill-on-Sea 

Durston & Powers, Makers of Electric Lamp 
Sbades, 42, Union-st, Middlesex Hospital, 
London, W. 

Durtnall & Pries. Electrical and Mechanical 
Engineers, 82, Bunhill-row, London, Е.С. 
(Hansa London, 439 2 Central) 

Durtnall. У. P., A.M.I.E.E., Electrical Engineer, 
47, Crofton Park-rd. Brockley, London, S E. 

Düsseldorfer Eisen und Draht-Industrie, Wire 
Makers, 6, Lime-st, and 3, East India-ave, 
London, Е.С. (Schwarte& Hammer, Agents) 
(Schwartham London) 

Duthy, J. У. B. Electrical Engineer, Islip 
Grange, Thrapston 

Dutilh-Smith, McMillan & Co, Tramway Sup- 
plies Makere, 29, Great St. Helens, London, 
Е.С. (Mulimodus London, 759 Avenue) 

Dutton & Со, Lightning Conductor Makers, 
Heckmondwike, Yorks. 

Dutton, S., Superintendent, Telegraph Dept, 
Relay Station, Haverf« rd west 

Du Verge, Leopold de R., Deputy Borough 
Electrical Engineer, Corporation Electric 
Light and Tramway Stations, Newport, Mon. 

Duxbury Bros. Ltd, Electrical & Mechanical Еп- 
gineers, Globe Ironworks, Middleton, Lanes. 

Dvorkovitz, Paul, Consulting Chemist, 26, Bevis 
Marks, London, Е.С. (Dvorkovitz London, 
4449 London Wall) 

Dyer, А.Н. 5., Elec. Engineer, Stanstead, Essex 


Dyer, Bernard, D.Sc., F. I. C., F. C. S., Analytical | 


Cheinist, 17, Great Tower-st, London, E. C. 
Dyer, H. C., Electrical Engi xer and Contractor, 
18, North- terrace, Fairlawn Park, Sydenham 
Dyer, 8. W., Asst. Electrical Engineer, Barnes 
District Council Electricity Works, High-st, 
Mortlake, London, S.W. 


ec EE 


| 


733, 
Gracechurch-st, London, Е.С. 

Dykes, А. H., Consulting Engineer (Handcock & 
Dykes), 1, Victoria-st, London, S.W. (RReo- 
phore London) | 

Dymond, E. R., A. M. I. C. E., Electrical Engineer, 
Maesydderwen, Hirwain, Glam. 

Dynamic Gas Power Co, 27, Clement's-lane, 
London, E.C. 

Dynamotor, Ltd, Dynamo Makera, Bush-lane 
House, Cannon-st, London, Е.С. (Н. Е.Р. 
Hawkins, Sec.) 

Dyson, J. D., Electrical Engineer, 17, Roslyn- 
pl, St. Margaret’s rd, Horton, Bradford 
Dyson, J. E., Electrical Engineer, Shambles-lane 

Huddersfiekl (0594) : 


— E 


Eade & Son, Electric Bell Manufacturers and 
Fitters, Balcombe-rd, Horley, S.O., and 
Charlwood, Surrey 

Eades, John, jun., Manager Corporation Tramcar 
Building and Repairing Works, Tramways 
Department, Town Hall, Manchester 

Eadie (Jas.) & Sons, Tube Makers, Rutherglen, 
Glasgow (Clydesdale Glasgow, 3010 Royal) 

Eadie, Norman, Electrical Engineer, James T. 
Donald & Co, Ltd, 55, McAlpine-st, Glasgow 

Eady, Geo. G., M.Inst.C.E., Consulting Engineer, 
52, Victoria-st, London, S.W. (60 Victoria) 

Kady, H., District Manager, Natioual Telephone 
Co, St. Heliers, Jersey 

Eakin, W. С. Sbiit Engineer, Corporation 
Electricity Worke, Valley-rd, Bradford 

Eales, W. J., Sec. Electrical Engineering Plant 
Manufacturers’ Association, London Chamber 
of Commerce, Oxford-court, Cannon-at, 
London, Е.С. " 

Ealing Borough Council Electricity Works, 
Ealing, London, W. (J. Douglas Knight, 
Chief Engineer; A. E. Lewis, Business 
Manager) (Urbanissüne London, 24 Ealing 
and 307 Chiswick} 

Eames, A. E., Senior Assistant Controller 
Central Telegraph Office, St. Martin’s-le- 
Grand, London, E.C. 

Eames,J.W., Deputy Controller Central Telegraph 
Office, St. Martins-le-Grand, London, E.C. 

Eardley, А., Manager Corporation Electric Tram- 
ways, Stockport 

Earle, Edward, Telegraph Engineer, Auglo- 
American Telegraph Co, 50, Frederick-st, 
Edinburgh 

Earle, Hardman, M. I. C. E., M. I. E. E., Director 
of Mather & Platt, Ltd, aud ths Yorkshire 
Electric Power Co, Knightabridge-mans, 
Brompton-rd, London, S.W. 

Earp, Alfred J., Electrical Engineer & Contractor, 
12, Palmeratou-rd, Boscombe, Bournemonth 

East (А. H.), Ltd, Electric Launch Builders, 
Kennet's Mouth (47), and Caversham Lock 
(164), Reading 

East Anglian Engineering Co, Ltd, Electrical 
Engineers, Stowmarket 

East Anglian Telephone Contractors, Guildhall- 
chmbrs, Norwich 

East Cheshire Light Railway Syndicate, Ltd. 
129 S'amford.st, Stalş bridge See also р. 55." 
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East Ham District Council's Electric Lighting and 
Tramways Dept., Nelson-st, East Наш 
(W. C. Ullmann, Engineer and Manager) 
(35¢ Barking) 

East India Construction Syndicate, Ltd, Electric 

Tramway Contractors, 19, St. Swithin's- 
lane, London, E.C. 

East India Tramways Co, Ltd, 79, Lombard-st, 
London, Е.С. See also page 552 

East London Electric Lamp Co, 12, Falcon-ave, 
London, E.C. (49.28 Central) 

East London Technical College, People’s Palace, 
Mile End-rd, London, Е. For Professors, 
see page 721 

East of Scotland, Engineers’ ара Ironfounders' 
Association, 9, — York.pl, Edinburgh 
(Secretary, А. Gray Muir) 

Eastbourne Corporation Electricity Works, Rose- 
lands, Eastbourne (J. Kempe Brydges, Chief 
Engineer) 

Easterbrook, Allcard & Со, Ltd, Engineers’ 
Tool Manufacturers, Sheffield (Easterbrook 
Sheffield, 26) ; and 39, Lime street, London, 
Е.С. (Jimerow London, 2800 Avenue) 

EASTERN TELEGRAPH COMPANY, Limited, 
Electra House, Finsbury Pavement, London, 
Е.С. (Eastern London, 1127 London Wall) 
Stations: 11, Old Broad. st (1129 London 
Wall); Electra House ; 8, Leadenhall-st ; 3, 
Great Tower-st ; The Baltic, St. Магу-ахе ; 
and 37, Holborn-viaduct, E.C. ; 449, Straud, 
and 5, Foreign Auction Hall, Covent-garden, 
W.C. ; 41 and 42, Parliament-st, S.W., Lon- 
don ; K18, Exchange-buildings, Liverpool ; 
(5943) : 20, Brown-st, Manchester (4515) ; 
and 5, Royal Bank-pl, Glasgow (3. pn) See 
Advts., рр. cxxvi. to CXXX., and p. 552 


Sir John Wolfe Barr У, \ Chairman 


К.С.В. e 
Sir John Denison- Pender, | Vice-Chairman and 
K.C.M.G. Man. Director 
. H. A. C. Saunders.. . Electrician-in-Chief 
А. R. Hardie ... . Secretary 


EASTERN AND SOUTH AFRICAN TELE- 
GRAPH COMPANY, Ltd, Electra House, 
Finsbury Pavement, London, Е.С. See 
Advt., p. XXI., and p. 203 

Adm. Sir Leopold G. Heath. K. C. B., Chairman 
Sir John Denison-Pender, K. C. M. G. Man. Dir. 
A. R. Hardie " ^... Secre 

EASTERN EXTENSION, ' AUSTRALASÍA 
AND CHINA TELEGRAPH COMPANY, 
Ltd, Electra House, Finsbury Pavement, 
London, Е.С. (Occidental London, 11:26 
London Wall) See Advt., p. cxxvi., and 
р. 528 

Sir John Wolfe Barry, K.C.B., Chairman 
Е. Е. Hesse Сеп. Мапарег. 
Eastlakes Limited. Electrical Engineers, 1, 
Carteret-st, Westminster, London, S.W. 
(591 Westminster) 

Eastmond & Sons, Elec. Bell Fitters, Torrington 

Easton, Courtney & Darbishire, Electrical 

-© Engineers, 25, Victoria-st, London, S. W. 

(Escourre London, 39 West minster) 
Easton & Son, Engineers, 105, Sumner-st, 
- London, S.E. 
Easton & Bessemer, Limited, Engineers апа 
Makers of High-Speed Engines for Electric 
Lighting, Taunton (Eastwald Taunton, 0146) 


Easton & Co, Ltd. In Liquidation. Mr. W. B. 
Peat, 3, Lothbury, London, Е.С., liquidator 
Easton, Edward, Consulting Engineer, 7, Vic- 
(осів. at, London, S.W. (49 Westminster) 
Easton, T. P., Chief Clerk, Corporation Tram- 
Waye, Manors, Newcastle-on- Tyne 
Eastwood, J. W., Testing Supt., Corporation 
Electri icity W ‘orks, Bolton-rd, Bradford 
“EASY” WIRING SYSTEMS — see page 396 
Eaton (Samuel) & Sons, Manufacturers of Electric 
Light Fittings, 64-72, Barr-st, St. George's, 
Birmingham (Lighthouse Birmingham) 
Eaton, Wm. Walton, Electrician, 1, Half Moon- - 
st, Cork (480) 
Ebbutt, P. G., Director Messrs. Veritys Ltd, 
Aston, Birmingham 
Ebbw Vale Steel, Iron & Coal Co, Tram Rail 
Manufacturers, Ebbw Vale, Mon.; and 122, 
Cannon-st, London, E.C. (Company Ebbw 
Vale; Furnaces London, 838 Bank) 
Ebel, Julius, Electrical Engineer and Inspector, 
51, Charlton-lane, Old Charlton, Kent 
Eborall, A. C., Electrical Engineer, Temple Bar 
House, Fleet-st, E.C., and Kirketall Lodge, 
Tulse-bill, S.W., London (Reactance London, 
552 and 2096 Holborn) 
Eccles Corporation Electricity Works, Patricroft, 
Lanes. (Н. W. Angus, Chief Engineer) (50 
Eccles) 
Eccles, E. E., A. M. I. E. E., Manager and Resident 
Engineer, British Aluminium Со, Ltd, 
Foyers, N.B. 
Eccles, E. Somerset, Electrician, 21, Claremont- 
sq, Pentonville, London, N. 
„Eccles, W. H., P. So., Head of Department of 
Mathematics and Physics, Sou*h-Western 
Polytechnic, Chelsea, London, S. W. 
Eck, Justus, M.A. (Cantab). M. I. E. E., Electrical 
Engineer and Expert, 151, Queen Victoria- 
st, E.C. ; and 10, Priory-rd, Chiswick, W., 
London 
Eckersley (E. J.) & Co, Electrical Engineers, 54, 
Jobn Dalton-st, Manchester (3790 Central) 
Eckstein, August, "Mavaging Director General 
Electric Co, Ltd, Peel Works, Adelphi, Sal- 
ford ; and Brantwood, Oak Drive, Fallowtield 
Economic Electric Co, 14, Ivy-lane, Newgats-at, 
London, E.C. 
Economic Electro-Plating Со, 42, Nicolson-st, 
Edinburgh 
Ecuador Telephone Company, Limited, 42, 
Old Broad-st, London, E. C. Chiliadal 
London, 9343 London oy See also р. 553 
George Keith ... . .. Chairman 
Edmund Petley, F.C. Ls. Secretary 
Eddington (Wm.) & Co., Oil and Grease Manu- 
facturers, Compton-st, Plaistow, London, E. 
Ede, A. J., Electric Light Contractor, Epsom 
Ede, Harry J., Electrical Engineer, 6, Ormonde- 
buildings, Station-rd, Epsom 
EDELSTEN (JOHN) & 'SON, Makers of Tools 
and Files, Wire Gauges, Screw Plates, СаШ- 
pers, «с, Warrington (Edelsten Warrington, 
0456) Bee Advt., р. 14 
Eden, Augustus, First Class Technical Officer, 
Engineer-in.Chief's Department, G.P.O., 
London, E.C. 
Edey (F. G.) & Co, Electrical Engineers and 
Contractors, 29, Ludgate-hill, London, E.C. 
(2547 Central) 
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Edgar, Е. J., A. I. E. E. (Teacher of Telegraphy 
and Telegraph Construction), R.LE. College, 
Cooper's Hill, Staines 

Edgar, James, A.M.I.E.E., Electrical Engineer, 
Nithsdale, Wrexham 

*Edgcome, J. Е., Borough Electrical Engineer, 
Electricity Works, Kingston-upon-Thames 
(Consulting Engineer to Corporation) 

Edgcumbe, Kenelm, A. M. I. C. E., Electrical 
Engineer (Everett, Edgcumbe & Со), 151- 
152, Great Saffron Hill. E.C., and 33, Ted- 
worth-sq., Chelsea, S.W., London 

Edge and Neal, Electric Light Contractors, 107 
and 185, Holloway-rd, London, N. 

Edgware and Hampstead Railway Co, 16, Hamil- 
ton House, Victoria Embankment, London, 
E.C. (Samuel Peck, Secretary) 

Edinburgh Corporation Electricity Works, 
Dewar-pl (also offices), and McDonald-rd, 
Edinburgh (Frank A. Newington, Resident 
tlectrical Engineer) (Generation Edin- 
burgh, 2105) 

EDISON AND SWAN UNITED ELECTRIC 

LIGHT COMPANY, Limited, Ediswan 
Buildings, 56 and 37, Queen-st, Cheapside, 
and (Supply Department) 11, College-hill, 
London, Е.С. (Telephone 922, 928, 9:25, 953, 
Bank); 154, Royal-aveuue, Belfast ; Interna- 
tional Exchange-bldgs, Edmund.st, Bir- 
mingham ` Westgate-st, Cardiff; 12, Daw- 
son-st, Dublin ; 17, Castle-st, Dundee ; 153, 
West George-st, Glasgow; Ediswan-bldgs, 
l, Annest, Hull; 127, Albion-st, Leeds; 
Ediswan-bllgs, Renshaw-st, Liverpool; 
Marble-st, Spring-gdns, Manchester; 38, 
Grey st, Newcastle-on-Tyne ; 16, Carrington- 
st, Wynyard-sq, Sydney, New South Wales ; 
and Central.bldgs, Edward-st, Brisbane. 
Works: Ponder's End, Middlesex; and 
South Benwell, near Newcastle-on-Tyne 
(Telegrams : Ediswan, followed by name of 
city or town) See insert Advt, facing p. 1218, 
and раде 553 

Н. Wolfenden ... -. Chairman 
H. Charles Gover .. Secretary 

Edison-Gower-Bell Telephone Co. of Europe, Ltd, 
19, New Union-st, London, Е.С. (Е. A. 
Bagnall, Secretary) (Diphda London) See 
also page 558 

Edison Ore Milling Syndicate. Ltd, Fitzalan 
House, Arunde.-st, London, W.C. (Obsession 
London, 5214 Gerrard) 

Edler (A.) & Co, Electrical Engineers апа Con- 
tractors, 19 & 20, Appold-st, Finsbury, 
London, Е.С. (Unadulterated London, 
3431 Central) | 

Edmond, P., District Mansger, National Tele- 
phone Co, 55, Friars-st, Stirling 

Edmonds, J. F., Electrical Engineer, St. Mar- 
garets, Duncombe Hill, Honor Oak-park, 
London, S.E. 

Edmondson, Frank, Resident Engineer, Manx 
Electric Railway Co, Douglos, Isle of Man (61) 

Edmondson, G., Teacher of Telegraphy and Tele- 
phony, Municipal Technical College, Derby 

Edmondson, J., Electrical Engineer, Edmondson 
& Purdom, Ltd, Bradford 

Edmondson, J. A., Electrical Engineer and 
Director, Cowlishaw, Walker & Co, Etruria, 
Stoke-on-Trent 


BDMONDSON & PURDOM, Ltd, Manufacturers 
of Tramway Specialities апа Electrical Ар- 
pliauces, &c, Albert Electrical Works, Hey-st, 
Longside-lane, Bradford, Yorks. (Fectro- 
meter. Bradford, 1104) 

Edmunds, Henry, Consulting Electrical Engi- 
neer, Parliament-mans, Victoria-st ( Phono- 
scope London, 191 Westminster), and 
“ Antron," 71, Upper Tuise-hill (62 Streat- 
ham), London, S. W.; and Director W. T. 
Glover & Co, Ltd, Trafford Park, Manchester 

Edmundson, J. E.. Engineer, Urban Electric Sup- 
ply Co, Anchronie,” Manor-rd , Scarborough 

Edmundson, J. W., Managing Director Sunbeam 
Lamp Co, Ltd, Gateshead-on-Tyne (20) 

Edmundsons' Electricity Corporation, Ltd, Elec- 
tric Light Engineers and Contractors, Broad 
Sanctuary-chmbs, Westminster, London, 
S.W. (Е. Payton, Secretary) (Ed mundsons 
London, 14 West, 3474 Gerrard) бее also 
раде 558 

Edmundson's Furnishing and Engineering Com- 
pany, Limited, Electric Light Engineers 
and Contractors, 55 to 56, Capel-st, and 1, 
Nassau-st, Dublin (Edmundson Dublin, 305) 

Едвег, E., Head of Physics Department, Gold- 
smiths’ Company's Institute, New Cross, 
London, S.E. 

Education (weekly), 24, Bride-lo, Fleet-st, Lond, 
E.C. (Municipium London, 1359 Holborn) 

EDWARDS AIR PUMP SYNDICATE, Limited, 
$ & 5, Crown-ct, Old Broad-st, London, Е.С. 
(Management London, 2369 London Wall) 

Edwards, A. Е. A., Consulting Electrical and 
Mechanical Engincer, 105, Colmore-row, 
Birmingham (70X) 

Edwards and Armstrong, Electrical and Me- 
chanical Engineers, 17, Working-st, Cardiff 
(Armature Cardiff, 894 Nat.); & Broad Weir 
Engine Works, Bristol (Armature Bristol, 
154); aod at Exeter, Hereford and Merthyr 

Edwards & Barnes, Metal Stampers and Elec- 
trical Fittings Makers, 237, Broad-st, Bir- 
mingham (Darner Birmingham, 543) 

Edwards & Co, Electrical Eogineers, 118 and 
119, Fore-st, London, Е.С. (71% Central) 

Edwards & Co, Ltd, Electric Launch Builders, 
West Ferry-rd, Millwall, London, E. ( Yola 
London, 712 Eastern) 

Edwards, E., Manager of Corporation Tramways, 
Gloucester 

Edwards, E., Electrician, 3, Albany Drive, 
Herne Bay 

Edwards, F., Consulting Engineer, 62. Bishops- 
gate-st Wn, London, Е.С. ( Vulteless London) 

Edwards, Geo., Electrical Engineer, Peel House, 
kuk In, Longsight, Manchester 

Edwards, Geo. T. С., Resident Engineer, Bristol 
Tramways and Carriage Co, Bristol (1204: 

Edwards (H. M.) & Co, Electric Light Contrac- 
tors, Cardigan Works, Ingwell-st, Wakefield 

Edwards, J. H., Electrical Engineer, 11, The. 

. Green, Llandaff 

Edwards, John, Mechanical Engineer, 247, 
Kiugsland-rd, London, М.Е. 

Edwards & Magnus, Manufacturers of Electric 
Light Fittings, Heneage-st, Birmingham 
(Oxydised Birmingham, 04780) 

Edwarde, 3. Burton, Electrical Engineer, 65, 
Cromford-st, Market-st, Manchester (5450) 
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Edwards & Shaw, Consulting Electrical and 
Mechanical Engineers .and Valuers, 105, 
Colmore-row, Birmingham (10x) 

Edwards, S. J., Electrician, 129, Claughton-rd, 
Birkenhead (15) 

Edwards, W. Rowland, A.M.LE.E., Electrical 
Engineer and Managing Director Thames 
Valley Launch Co, Ltd, Riverside Works, and 
“Rosedale,” W eybridgel Launch Weybridge, 7) 

Edwards, W. V., Electrical Engineer, с/о Dick 
Kerr & Co, Ltd, Abchurch-yard Cannon-st, 
London Е.С. 

EFFICIENT LIGHTING & HEATING CO, Elec- 
trical and Hot Water Engineers, 15, Hill-st, 
Park-rd, Regent’s Park, London, N.W. 

Egan, C. Howard, Electrica! Engineer, 55, Park- 
ave, Sidney Parade, co. Dublin 

Egan & Tatlow, Electrical Engineers and Con- 
tractors, 20, Fleet-st, and 4, Price's-lane, 
Dublin (Etut Dublin, 991) 

Egerton & Co, Ltd, Electrical and Hydraulic 
Engineers, 5, Crosby-sq, London, Е.С. 
(Burnipper London) 

Egestorff (J. A.) & Co, Limited, Electrical En- 
gineers, Backbarrow, near Ulverston, Lancs. 

Eggers, Е. T., Electrical Engineer, 11, Portland- 
pl, London, W. 

Eggington, F., Chief Clerk, Corporation Tram- 
ways Dept .West Ham, London, E. 

Egyptian Delta Light Railways, Ltd, 209, 
Gresham House, Old Broad-st, London, Е.С. 

Ehrich апа Graetz, Manufacturers of Electric 
Light Fittings, 66, Queen-st, London, E.C. 
(Lotz, Abbott & Co, Agents) 

Ekin, Tom, A.M.LC.E., M.I.M.E., Consulting 
Electrical Engineer, 21, Old Queen-st, Lon- 
don, S.W. (Arrowhead London) 

Ekstrom, Axel, Electrical Engineer, General 
Electric Co. of New York, 83, Cannon-at, 
London, E.C. 

Ekstromer Accumulator Со, Ltd, 13, Walbrook, 
London, Е.С. (У. P. Lavender, Sec.) Sce 
elso page 553 

Eldridge, F., Electric Bell Fitter, High-st, May- 
field, Sussex 

Electra House, Ltd, Electra House, Finsbury 
Pavement „London, E. С. (11:28 London Wall) 

Electric Battery Co, 180, High Holborn, London, 
W.C. (8161 Central) 

Electric Blasting Apparatus Company, Electric 
High and Low Tension Fuse Manufacturers, 
5 R. S. O., Gloucestershire (Blast- 

Serridge Junction) 

Electric Canal Haulage Co, Ltd, 29, Gt. George- 
st, London, S.W. See also раде 508 

Electric Carriage & Storage Co, Ltd, 65, New 
Broad-st, London, E.C. 

Electric Coin Freed Meter Dimming Syndicate, 
Ltd, 11, Adam-st, London, W.C. (Horace 
М. Wakley, Secretary) (1977 Gerrard) Sce 
also page 558 

ELECTHIC CONSTRUCTION COMPANY, 
Limited, Electrical Engineers and Manu- 
facturers of all kinds of Electrical Plant. 
Head Office: Dashwood House, New Broad- 
st, London, E.C. (Concordance London, 2671 
London Wall) Works: Wolverhampton 
(Electric, Wolverhampton, 75) See insert 
Advt. facing p. 1088 and раде 563 

David Willock .. ... we ... Secretary 


Electric Controller & Supply Co, 47, Victoria-st, 


London, S.W. 
Westminster) 

Electric Diinite Syndicate, Ltd, Makers of Elec- 
trical Advertising Devices, 110, Strand, 
London, W.C. (9264 Central) 

Electric Equipment & Securities, Ltd, 9, New 
Broad-st, London, E.C. 

Electric Extension Co, Ltd, Pearl Assurance- 
bldgs, St. John's-lane, Liverpool (G. Saies, 
Sec.) (Unopposed Liverpool, 7418 Central) 
See also page 553 

Electric Fitting and Engineering Co, Electric 
Lighting and Power Engineers, 15, Back 
Goree, Liverpool (Armature Liverpool, S014 
Central) 

Electric Fittings Manufacturers’ Association. 
112, Edmund-st, Birmingbam (Secretary, 
W. А. Addinsell) 

Electric & General Assurauce, Ltd, Winchester 
House, Old Broad-st, London, Е.С. See 
also p · 594 

Electric È General Investment Со, Ltd, 1 & 2, 
Great Winchester-st, London, E.C. ( Ponty- 
berem London, 93:29 London Wall) (J. Cecil 
Bull, Secretary) Sec also page 554 

Electric & General Stores Co, Electrice Light 
Fittings Makers, 16, Bridge-st, Sunderland 
(252), and 6, Whitehorse-st, Leeds (7658) 

Electric Generating Stations, Ltd, 55, Market-*t, 
Manchester (W. Simpson, Sec.)  (Com- 
parison Manchester, 3199 Nat.) See also 
page 228 

Electric Haulage Co, Ltd, 50, Mark-lane, London, 
Е.С. (А. J. Borer, Sec.) See also page 554 

Electric Heatiog Corporation, Makerso Electric 
Heating and Cooking Apparatus, 54, Leaden- 
hall-st, London, Е.С. (Сштапотест Lon- 
don, 196 Avenue) 

BLECTRIO HEATING TABLE See р. 162 

Electric Ignition Co, Unity Works, Highgate-st, 
Birmingham 

Electric and Incandescent Novelty Co, Dealers 
in Electrical Supplies. 33, 5". John's-hill, 
Clepbam Junction, London, S.W. 

Electric Installation and Maintenance Co, 12, 
Buckingham Palace-rd, London, S.W. 

Electric Lamp Renovating Co, Ltd, 6, Fu wood’s 
Rent, Holborn, London, W. С. 

Electric Lamp Supply Co, 33, Glasshouse-st, 
London, W. 

Electric Landaulet Co, Ltd, Niagara, Y 
London, S. W. (R. G. Sidford, Sec.) 

Electric Light and Hardware Co, Electric Light 
Contractors, 74, Ormonde-st, Jarrow 

Electric Light Insurance and Maintenance Co, 
Ltd, 100, St. Martin's-lane, W.C. (1533 Ger- 
гага), 23-25, Billiter-st, К.С. (541 Avenue, 
and 31, Conduit-st, W. (2708 Gerrard), 
London 

Electric Light & Power Co. of Japan, Ltd, Ab, 
New Broad-st, London, E.C. 

Electric Light, Power and Hiring Co, Ltd, 
Haslingden, near Manchester (Smethurst 
Newheld Haslingden, 3952 Manchester) 

BLECTRIC LIGHT AND POWER REGULATIONS 
BY LOCAL AUTHORITIES See pages 378 to 
389 

ELECTRIC LIGHTING ACTS, 1882 and 1888 Sce 
pages 172 to 182 


(Principiwn London, 237 


York-st, 
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Electric Lighting Boards, Ltd, 80, York-rd, 
King’s Cross, N.; and 7, Gt. Winchester-st, 
London, E C. (P. W. Straus. F. C. A., Receiver 
and Man.) 

ELECTRIC LIGHTING COMMITTEES, LIST OF 
CHAIRMEN OP Sec pages 660 to 665 
BLECTRIC LIGHTING ON U.K. RAILWAYS. 

Sce раде 79 

ELECTRIC LIGHTING NOTICES for 1903 See 
pages 429 and 430 

Electric Lighting& Traction Co. of Australia, Ltd, 
St. Mary Abchurch House, 125, Cannon.st, 
London, Е.С. (W. E. Lane, Secretary), 
(Eflammans London, 8187 Bank) See also 
COLONIAL DIVISION, and раде 554 

Electric Motive Power Co, Ltd, Electric and Oil 
Moter Carriage Builders, 12, Dartmouth-st, 
Westminster, London, S.W. See also p. 554 

Electric Motor Supple Со, 54, Hounds Gate, 
Nottingham 

Electric & Ordnance Accessories Со, Ltd, Stellite 
Works, Cheston-rd, Aston, Birmingham ; 
Pottery Works, Slippery-lane, Hanley (Stel- 
lite Birmingham, 2676 aud 2685 Works; 
Selite Hanley, 63) ; and at 32, Victoria-st, 
London, S W. Agencies at London, Man- 
chester, Liverpool, Leeds, Nottingham, 
Middlesbro’, Bristol and Glasgow See also 
раде 274 

Electric Ozone Syndicate, Ltd, 4, Sun-court, 
Cornhill, and (works) 5, New Union-st, Lon- 
don, Е.С. (Electrotone London, 53.15 Central) 

ELECTRIC POWER DISTRIBUTION SCHEMES 
FOR “ BULK " SUPPLY (with Maps of Areas) 
See folding sheet in porket at end of book 

ELECTRIC RAILWAY AND TRAMWAY EQUIP- 
1 N See Table in pocket at end of 

OO 

ELECTRIC RAILWAY REVIEW AND TRAMWAY 
JOURNAL (Monthly), 1, 2 and 3, Salisbury- 
court Fleet-st, London, E.C. (949 Holborn) 
(Geo. Tucker, Publisher) 

Electric Railway Signalling Syndicate, Ltd, 
155, Palmerston-buildings, Old Broad-st, 
London, Е.С. 

Electric Railway & Tramway Carriage Works, 
Ltd, Strand-rd, Preston (L. Е. Pickin, Sec. ; 
E. A. Stanley, Man.) (Electram Preston, 
395) See also page 224 

Electric Reduction Co, Ltd, 22, Austin Friars, 
London, Е.С. 

Electric Sign and General Advertising Co, Ltd, 
149, Fleet-st, London, Е.С. (Siqnorello 
London, 1138 Holborn) 

Electric Stairways and Conveyors Co, 70, Fins- 
bury Pavement, London, Е.С. ( London 
Wall) 

Electric Supply Co, Electrical Supplies Dealers, 
Cotspur-st W., Liverpool 

Electric Supply Со. of Ireland, Ltd, 30, Lower 
Ormond Quay, Dublin 

Electric Supply Company of Victoria, Ltd, Pearl 
Assurance-bldgs, St. John's-lane, Liverpool 
Sce also page 554 

Electric Supply Company of Weatern Australia, 
Ltd, Pearl Assurance-bldga, St. John’s-lane, 
Liverpool See also page 554 

Electric. Supply Corporation, Ltd, Salisbury 
House, London Wal' London, E.C. (F. 
К. Reeves, Sec.) ес also page 555 
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Electric Supply and Manufacturing Co, Electrical 
Apparatus Makera, 254, Charles-st, Bradford 

Electric Supply Stores, Electric Accessories 
Makers, 77, Fore-st, London, Е.С. 

Electric Timber-Seasoning and Preservation Co, 
Ltd, 65 and 66, Chaucery-ln, London, W.C. 
(Nigrosine London, 4548 Holborn) See also 
page 555 

Electric Traction Co, Ltd, 16. Great George-st, 
London, S.W. (H. E. Upton, Sec.) (201 
Westminster) See also раде 535 

Electric Traction Co of Hong Kong, Ltd, 19, 
St. Swithin's-lane, London, Е.С. (Snakefish 
London) See also page 225 

Electric Traction, Construction and Equipment 
Co, Ltd, 22, Old Brvad-st, London, Е.С. 
(John Douglas, Sec.) 

ELECTRIC TRACTION NOTICES for 1904 See 
pages 433 to 434 

BLECTRIC TRACTION TABLES AND DATA Sce 
sheet Table in pocket at end of book | 

BLECTRIC TRAMWAY COMMITTEES, LIST ОР 
CHAIRMEN ОР Sec payes 665 to 668 

Electric Tramway Equipment Co, Electric 
Tramway Contractors, 80-89, Glover-st, 
Birmingham (Verus Birmingham) 

Electric Tramways Construction and Main- 
tenance Co, Ltd, 47, Victoria-st, London, 
S.W. (M. Holroyd Smith, Man. Dir.) See 
also page 555 | 

Electric Welding Company, Ltd, Manufacturers 
of Electric Welding Plant(Thomson System), 
28, Basinghall-st, London, EC. (К. J. 
Wallis-Jones, Engineer ; E. Hayes, Sec.) 
(Smitheraft Lmdon, 1447 London Wall) 
See also page 355 

Electric Wiriug and Fittings Со. Ltd, Electrical 
Engineeraand Contractors, 54, Old Bruad-st, 
London, Е.С. See also page 525 

Electrical Acceszories Supply Co. 9. Southamp- 
ton-row, London, W.C. (6059 Central) 

Electrical Appliances Syndicate, Limited, 40, 
Coancery-lane, London, Е.С. 

Electrical Automatic Loom Syndicate, Ltd, 
151, Cannon-st, London, Е.С. See also 
раде 225 

ELECTRICAL COMPANY LTD., THE, Manufac- 
turing Electrical Engineers and Contractors. 
Head offices: 121, 122, 125, 124 and 125, 
Charing Cross-rd, London, W.C. Branches: 
Cable and Fittings Dept., 162, Shaftesbury - 
ave, W.C. (Galvanoscope Londen, 4511, 
4312, 4313 Gerrard) Manchester : Gros- 
venor-chmbrs, 55, Blackfriars-st (Circuit 
Manohester, 4858 Central) Glasgow : 
Baltic-chmbre, Wellington.st (Circuit Glas- 
gow, 1399 Argyle) Brighton : 154, North-st 


(05986) Sheffield: 17, York-st (Circuit 
Shetield, $435). Aud at Belfast and Dublin 


Seo insert Advt.facing p.1092, and also р.252 

Electrical Development and Finance Corpora- 
tion, Limited, Talbot House, Arundel-st, 
Strand, London, W.C. (C. Thompson, Sec. ) 
бее also p. 525 

Electrical Engineering Co, 33, St. John's-hill, 
Clapham Junction, London, S.W. 

Electrica! Engineering Co of London, Ltd, 63, 
Queen Victoria-st, London, Е.С. 

Electrical Engineering and Maintenance Co, 5, 
Eastcheap, London, Е.С. (5543 Avenue) 
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Electrical Engineering Plant Manufacturers’ | ELECTRICAL STANDARDIZING, TESTING AND . 


Association, London Chainber of Commerce 
(Incorp.), 1 & 2, Oxford-court, Cannon-st, 
London, E.C. (Convention London, 3.27 Bank) 
For particulars, and list of members, see 
page 690 

ELECTRICAL ENGINEERS, INSTITUTION OF — же 
Institution of Electrical Engineers 

Electrical Engineers, Journal of the Institution of 
(published irregularly) (Е. & Е. №. Spon, 
Ltd, 125, Strand, London, W.C.) 

ELECTRICAL ENGINEERS (R.E.) VOLUNTEERS, 
Regency-st, London, S.W.  (Effossion. Lon- 
don, 4406 Gerrard) Particulars relating to 
Corps of—see раса 684 and 685 

Electrical Fittings Co, 38, Conduit.st, London, 
W. (Elopement London, 1401 Gerrard) 

Electrical and General Engineering Co, Electrical 
Engineers, 105, George-st, Croydon (Е. А. 
Mills, Manager) 

Electrical and General Engineering Co, Elec- 
trical Engineers, 17, Gracechurch-st, London, 
Е.С. (Installing London, 2091 Avenue) 

Electrical Imports Co, Agents and Contractors, 
11, Red Lion-court, Fleet. st, London, Е.С. 

Electrical Investments (weekly), Mowbray House, 
Norfolk-st. London, W.C. (Farsighted Lon- 
don, 3363 Gerrard) (Ann. Sub. 6/6) 

Electrical Magazine (monthly), 4, Southampton- 
row, London, W.C. (Price 6d.; Ann. Sub. 
10/6) 

ELECTRICAL MINING CO, Electrical Eagineera, 
Manufacturers and Contractora, 9, Irongate, 
Derby See also раде 555 

Electrical Name and Numerical Sign Co, Ltd, 
61, Cheapside, London, Е.С. (Numberful 
London, 7522 Central) See also page 525 

Electrical Navigation Protection Co, Ltd, 350, 
Gillott-rd, Birmingham 

Electrical Oil Refining Co, Ltd, 29, Gt. St. Helens, 
London, E.C. 

Electrical Ozone and Light Treatment Syndi- 
cate, 14, Hanover-sq, London, W. (John D. 
Marshall, Secretary) 

Electrical Power (monthly) 16, Eldon-st, Lon- 
don, E.C. (Aun. Sub. 5s.) 

Electrical Power Distribution Co, Ltd. In 
voluntary liquidation (Gco. J. Somerville, 
Liquidator, Donington House, Norfolk.st, 
London, W.C.) 

Electrical Power Engineering Co, Electrical 
Engineers, Mary-st, St. Pauls, Birmingham 
(W. H. Heath, Engineer and Gen. Man.) 

ELECTRICAL POWER STORAGE COMPANY, 
Limited, 4, Great Winchester-st, Е.С. (1258 
London Wall), and Millwall, E., London 
(Storage London) See Advt. on back cover, 
and р. 225 

J. Irving Courtenay, E and 

M.I.E.E. Managing Director 
H. W. Butler Chief Engineer 
David Sinith . .. Secretary 

Electrical Productions, Ltd, И, Red Lion-st, 
Clerkenwell, London, Е.С. See also page 022 

Electrical Repairing and Maintenance Co, Bles- 
treal Contractor, 8, Bull’s Head-yard, 
Manchester 

Electrical Review (weekly), 4, Ludgate-hill, Lon- 
don, Е.С. Price 44. (Ageekay London, 933 
Holborn and 4425 Central) 


TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing-cross-rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 
See also page 721 

The Rt. Hon. The Earl of Chai 
Crawford, K.T., F.R.S. ) НАН 


Hugh Erat Harrison, B.Sc. Principal 
Alexander Russell, М.А. Supt. Testing Dept. 
Howard Foulds, F.C.I.S. Secretary д 


Electrical Standards Laboratory, Board of Trade, 
8, Richmond-terrace,Whitehall, London, S. W. 
For ful! particulars see pages 413 and 414 

Electrical Stores Supply Co, Manufacturers and 
Importers of Insulating Materials, Marsden- 
ehmbhra, 10, Mareden-st, Manchester (In- 
preanate Manchester, 2461) i 

Electrical Sundries Co, Electric Light Fittings 
Makers, 65, Berners-st. London, W. (Dia- 
gometer London, 6791 Central) 

Electrica] Sundries Manufacturing Co, 152, 
Grey Mare-lane, Manchester 

Electrical Supply Company, 59, 60 and 61, 


Hatton-garden, London, Е.С. (Platesse ` 
London, 4609 Holborn) 
Electrical Testiug Laboratories, Ltd, York- 


mansion, York-st, Westminster, London, S. W. 
Electrical Thawing Syndicate, Ltd, 9, New 
Broad-st, London, Е.С. (Уа сша London, 
5882 Avenue] See also page. 202 M 
Electrical Times (weekly), 8, Dreams Iddee, 
Chancery-In, London, Е.С. (W. M. Madden, 
M.A., M. I. E. E., Editor.) (Ann. Sub., 103. 6d.) 
(Equivolt London, 44.76 Central) 
Electrical Trades Engineering Co, 54, Blenheim- 
ter, St. John's Wood, London, N.W. 
Electrical Trades Supply, Ltd, Electrical Sup- 
plies Dealers, Britannia Works, Gr. Charles- 
st, Birmingham (Motors Birmingham, 1601). 
Electrical Trades Union, Club Union-build- 
ings, Clerkenwell-road, London, Е.С. (A. 
Ewer, General Secretary; W. T. Gooday, 
Organising Secretary) (623 Central) 
ELECTRICAL TRANSMISSION СО, Elec- 
trical Engineers and Manufacturers of 
Switchgear, 147, Queen Victoria-st, London, 
Е.С. (Crosby London, 509 and 510 Bank! 
Electrical Turnery, Ltd, Electrical Accessory 
Manufacturers, 82, Newman-st, London, W. 
Electrical World and Engineer (of New York) 


(weekly) Hastings House, Norfolk-st,. 
Strand, London, W.C. (Ann. Sub., P.U., 
£l 58.) 


“ELECTRICIAN, THE,” the oldest Elec- 
trical Journal in the world (originally 
established as a weckly publication 1861, 
second series 1878). The same title, same- 
size, and many of the same contributors. 
The second series is a facsimile continua- 
tion of the first. Published every Friday, 
price 6d., post free 64d., at 1, 2 and 9, Salis- 
bury-court, Fleet-st, London, Е.С. (Elec- 
trician Newspaper London, 949 Holborn) 
See Advts., pp. 79, 99, &с., &c. 
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“ The Electrician” ts the lead ing English Elec- 
trical Journal, and numbers among its Sub- 
scribersand Advertisers all (ће qreat Consult- 
ing, Manufacturing and Electrical Supply 
firms, Local Authorities, Home and Foreign 
Government Departments, Telegraph, Tele- 
phone, Railway, Dock und similar Corpora- 
tions. 

Its columns contain from week to week important 
ORIGINAL Serics of Papers on Electrical sub- 
jects, written by eminent Electrical Experts, 
fully illustrated. Much more original matter 
than any other electrical period ical —home 
or foreign, More news and more ilustra- 
tions. 

„The Electrician ” Лаз а larger circulation 
(GUARANTEED) thanany other English Electri- 
cal Journal, aud offers exceptional facilities to 
Advertisers for reaching the entire Electrical 
and Allied Trades throughout the world. 
No FIRM OF IMPORTANCE IN THE INDUSTRY 
IS UNREPRESENTED. 

6% ELECTRICIAN ” SERIES, THE, of Electrical 
and Scientific Books (all fully illustrated), 
published at the Offices of “ THE ELEC- 
TRICIAN," 1, 2 and 3, Salisbury-ct, Fleet-st, 
London. The Series at present con:prises 
the following :— 


„The Electrician" Electrical Trades’ Direc- 
tory and Handbook. Published yearly at 
the end of January. Established 1852. A very 
valuable advertising medium. Subscription 
price 78. 6d., postage 94. extra; after date of pub- 
lication 158. ‚ postage od. extra. Postage to 
colonies, 18. 64.; abroad, 28. d. Fult Digest of 
Contents free on Applicaton: 


Electromagnetic Theory. Vol. I. By Oliver 
Heaviside. Price 128. 6d., post free. Vol. 11. 
Price 128. 6d., post free. Vol. III in preparation. 

The Alternate Current Transformer in 
Theory and ла Ву Prof. Ј. А. 


Fleming, M.A., 
VOL. I. New edition. ZE 12s. 8d., post free. 
VOL. If. Price 12s. 6d., post free. 


Е он in Iron and other Metals. 
By Prof. J. A. Ewing, M.A., B.Sc., F. R. S., 
F.R.S.E. Price 108. 64., post free. 


Electric Lamps and Electric red dà Ву 
Prof. J. А Fleming, M.A., D.Sc., 100 
original illustrations, handsomely PME Price 
6s., poat free. 

Electric Motive Power. By Albion T. Snell. 
Price 10s. 6d., post free. 

Pocket Book of Electrical Engineering 

ormulæ. By W. Geipel and H Kilgour, 
Price 7x. 64. nett, post free 78. да. 


Handbook of the Electrical Laboratory 
and Testing Room. Ву Prof. J. A Fleming, 
F.R.S. Vol. I. price 128. 64. nett. Vol. II. price 
148. nett. 

Electrical Laboratory Notes and Forms 
(ELEMENTARY AND ADVANCED). Arranged by 
Dr. J. A. Fleming, M.A., F.R.S. Stugle Copies 
4d. nett, or in dozens at 38. 6d. nett. Sets of any 
three numbers, price 1s. nett. Sets of either 
Elementary and Advanced Series, loose 6s. 6d. 
nett, or in strong portfolio or stiff cloth covers, 
68. 64. or 78., respectively (nett). Complete Sets 
of both Elementary and Advanoed Series, loose, 
10s. 6d. nett, or in strong portfolio or stiff cloth 
covera, 12s. or 12s. 6d. respectively (nett). Spare 
Copies of Blank Tabular Sheets, 18. per dozen. 
Portfolios, strongly made, with linen label on 
front for name, 1s. each Sectional paper 
(special), 18. per dozen sheets. 


A Cheaper Edition published at about half the 
above rates for Polytechnie and Science Classes, 
price 2d. each nett, or 23. nett per dozen 


assorted. Postage jd. each. Spare tabular 
sheets, 9d. per dozen post free, 

“The Electrician” Wiremen's Pocket Book. 
Edited by F. C. Карпве). Price 58. nett. 

Motive Power and Ge for Electrical 
Machinery. By Е. Tremlett Carter, C.E., 
M.LE.E., M. Soc. Ing. Civ., F.R.A.S., F.P.8., &. 
Price 128. 6d., post free. 

Primary Batteries: thoir Construction аза 

Manufacture. By W. R. Cooper, B.A. Price 

10s. 6d., post free. 

Localisation of Faults in Eleotrio Light 
Mains. By F. C. Kaphael. Price 7s. 6d, nett. 


New Edition. 
The Eleotrio Are Ву Mrs. Ayrton, M.I.E.E. 


Price 12s. 6d., post free. 


Secon Batteries: their Construction 
ana d ufacture. By Е. J. Wade. Price 
lis nett. 


Sigualling Across Space Without Wires: The 
Work of Hertz, and Gis Successors. By Sir 
Oliver J. Lodge, D. Sc., F. R. S. New and enlarged 
edition. Price 5s. nett. 

The Art of Electrolytic Separation of 
Metals. By Dr. G. Gore, F.R.S. Price 10s. 6d., 


poet free. 

Electro-Chemistry. Ву Dr. o Gore, F.R.S. 
oe edition. Price 28., post free; abruad 
9g 


Practical Notes for Electrical Students. 
By А. E. Kennelly, D.sc., and Н. D. Wilkinson, 
M.I.E.E. Price 68. 6d., post ae 


Submarine Cable meparing- 
By H. D. able paying ала E. Pri 
post free. 

Electrical Testing for Tole h Engineers. 
By J. Elton Kate Price 1 10 64. 

A to Submarine Cable Testing. 
By Fisher and Darby. Third aud Enlarged 
Sue, Price 7а. 6d. nett, post free 28. 

The Incandescent Lamp and its Manufac. 
ture. By Gilbert S. Ram. Price 7s. 6d., post free. 

Drum Armature Winding, and Commuta- 
tors: In Theory aud Practice. By F. Marten 
Weymouth. Price 78. 6d., post free. 

“The Electrician '" Primers. New and Enlarged 
Edition, preparing. 

Carbon Making for all Electrical Purposes, 
By Francis Jehl. Price 108. 64., post free. 

The Manufacture of Electric Light Саг- 
bons. A Practical Guide to the Establishment 
of a Carbon Manufactory. Price 18. 6d., post free. 

A Digest of the Law of Electric Lighting 
Klectri с Traction, and other Subjects 
By os С. Curtis-Hayward, B.A. Price 38. 
post free. (Corrected to March in each year.) 

The 1 Indicator and Indicator 
D Edited by W. W. Beaumont, 

M. I. C. E., M. I. M. E. &c. Price 3s. 6d., post free. 


Tho „ and Its AOjuncts. By 
C. Fisher. Price ба., post free 68. 6d. 


о the Electric Current —1799-1899. 
By Prof. J. A. Fleming, F.R.S. Price 1&, post 
free 18. 3d. ; strong cloth 28. 6d., post free. 


Tramway Tractive Effort and Power 
Dia . By Arnold 6. Чынынды, B.A., 
A. M. I. E. E. Price 38. €d. net in Tube, 6s 


The prun он осе Telephone Ессе А 
. net 


The с of Electric Lighting. Electric 
Tramway, and Bimilar Undertakings. 
Ву W. G. BOND, 2s. 6d. nett. 


Hull Telephone Inquiry: Verbatim Note. Blue 
Book form. 3s. nett. 


Portsmouth Telephone In airy: Verbatim 
Note. Blue Book m. 18. edi nett. 


Radium and Radio- Activity. By FREDE. Soppy, 
M.A. Fully Illustrated. In the press. 


Beginners Manual of Submarine Cable 
Testing and Working. Ву О. M. Baines. 
Price ts. 6d., post free. 


Cen 


Electricity in Agriculture and Horticulture. 
By i! rofessor у. Lematrom, of Helsingfors. Illus- 
баі. а. In preparation. 

For further particulars ата list of works 
published by “ THE ELECTRICIAN " PRINTING AND 

PUBLISHING COMPANY, LIMITED, see page 1400. 


Prospectus and Catalogues issued quarterly and 
sent post free on application. 


Hectricity (weekly), 56, Maiden-lane, Covent 
Garden, London, W.C. (3287 Central) (1d., 
Ann. Sub., 68.) 

Electricity Supply Company for Spain, Limited, 
25, College-hill, London, Е.С. (C. Hill, Sec.) 
(Substantial London) Sce also CONTINENTAL 
Division and p. 555 

ELECTRICITY METERS, Reading of. See page 151 

Electro- Chemist and Metallurgist (Monthly), 82, 
Vict гіа st, London, S.W. (Ann. Sub., 24s.) 
(Zincking London, 748 Westminster) 

Electro- Harmonie Society, 14, Durley-rd, Stam- 
for. Hill, London, N. (У. E. Lane, Hon. Sec.) 
For particulars, see p. 704 

Electro-Smelting Company, Limited, 1, Bradford 

. Exchange. Bradford (Manhood Bradford) 

BLEOTEOLYSIS TESTS OF CAST IRON PIPES— 
See page 76 

Electroly tic Alkali Co, Ltd, Middlewich, Cheshire 
(El ctro Middlewich, 21) See also page 656 

Electrol v tic Plating Apparatus Co, Ltd, Charles. 
st, Walsall ; and at Birmingham 

Electromobile Co, Ltd, Electric Motor Car 
Makers, 7, Curzon-st, Mayfair, W. (Мопо- 
рог London, 6850 Gerrard), and Juxon- 
st, Lamreth S.E. (Quadroxide London, 
15.25 Нор), London See also page 556 

Electroniotor & Dynamo Co, Electrical Engi- 
пе rs, 15, Gray's Inn-rd, London, W.C. 
(Рушатоде London, 4814 Holborn) ; and 49, 
Deansgate, Manchester (Dynamode Man- 
chester) 

ELECTROMOTORS LIMITED, Louisa-st, Open- 
shaw, Manchester; and 55, Queen Victoria-st, 
London, Е.С. (Magnet Manchester, 4442 ; 
Orders London, 8078 Bank) See also p. 5356 

Electropbone, Limited, 34 and 35, Gerrard-st, 
London, W. (Н. S. J. Booth, Man. Dir. 
(Elcetrophone London, 3850 Gerrard) See 
also page 526 

Electro Post Railway Co, Ltd, 6, Great Win- 
chester-st, London, Е.С. (Apellous London, 
35 London Wall) 

Electr.-Voelker Syndicate, Ltd, 65, George-st, 
Croydon (543 Croydon) 

Electroz ue Syndicate, Trafalgar-bldgs, Charing 
Criss. London, W.C. 

ELEKTRISCHE GLUHLAMPEN - FABRIK 
“WATT,” <A. SCHARF, Incandescent 
Lamp Makers, I. Schottenring 17, and 
Nussdorf, Vienna See Advts., pp. 13 and 
1219, and CONTINENTAL DIVISION 

Eley, A H., Electrician, 95, Northcote-rd, 
New Malden, Surrey 

Eley, C. G., Charge Engincer, Borough Council 
Electricity Works, Globe-lane, Woolwich, 
London, S. E. 

Ееу, C. V. A., Electrical Engineer, Агсадв- 
chinbrs, Northampton 

Elgar, H. T., Electric Light Contractor, 19, 
Middle-st, Hastings 
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Elgood Bros., Electric Fittings Makers, 12, 
Pocklington's-walk, Leicester 

Elieson, C. P., Managing Director, Industrial 
Storage Battery Syndicate, Ltd, 4, Corbet- 
ct, Gracechurch-st. London, Е.С. 

du District Council Electricity Works, Elland, 

orks. 

Ellice-Clark, E. B., M.I.C.E., Deputy-Chairman 
Edison and Swan United Electric Light Co, 
Ltd, end Director Altrincham Electric 
Supply, Ltd, 56 & 57, Queen.st, London, 
E. C.: and Gore Court, Otham, Maidstone 

Ellicott, E.A., Manis Supt., Central Electric 
Station, Fleet-st, Dublin 

Elliot, C. H., Electrieal Engineer, Universal 
Battery Co, Mid-Kent Works, and 50, 
Croydon-rd, Beckenham, Kent 

Elliot, Harold, Electrical Agent, 50, Bootle-st, 
Manchester 

Elliot, Ј. С. B., Sec, North Staffordshire Tram- 
ways Co, Ltd, 30, Norfolk-st, London, W.C. 

Elliott, A. C., D.Sc., M. Inst. C. E., Professor 
of Engineering, University College of South 
Wales and Monmouthshire, Cardiff 

Elliott, A. G., B.Sc., Electrician, 5, Bickenhall- 
mans, Gloucester - pl. London, W. 

ELLIOTT BROTHERS, Electrical Engineers 
and Manufacturers of Electrical Testing, 
Telegraph and Switchboard Instruments, 
Century Works, Conington- rd, Lewisham, 
S.E. (Ohm London, 218 Deptford), and 36, 
Leicester-sq, W.C., Londou (3852 Gerrard) 

Elliott, C., District Engineer, National Tele- 
phone Company, Salisbury House, London 
Wall, London, Е.С. (104 London Wall) 

Elliott, Chris, Electrical Engineer, 2, St. 
George's-villas, Bowes-road, Palmera Green, 
London, N. (200 North) 

Elliott, James Mountjoy, Electrical Engineer, 
142, Mitcham-1n, Streatham, London, S.W. 

Elliott, J. E., Electrical Engineer (Hill, Upton & 
Co), 22, George-st, Oxford (56) 

Elliott, У. R., Station Superintendent, Muni- 
cipal Electricity Supply Works, East Ham, 
London, E. 

Elliott’s Metal Company, Limited, Manufac- 
turera of Copper and Brass Wire, Selly 
Oak, Birmingham ; Pembrey Copper Works, 
Burry Port, S. Wales ( Elliotts Burry Port) ; 
and London, Manchester and Liverpool 

Elliott, (Samuel) & Sons, Ltd, Moulders and 
Joiners, Caversham, Reading 

*Ellis, Arthur, M.I.E.E., Engineer and Manager 
Corporation Electric Lightingand Tram ways 
Departments, Central Offices, The Hayes, 
Cardiff 

Elis, А. C., Manager of Inner Circle and 
Aylesbury Branches, Metropolitan Railway, 
Westbourne-ter, London, W. 

Ellis (С. H.) & Co, Electrical Engineers, 29; 
Chivalry-rd, New Wandsworth, London, S.W. 

Ellis (E.) & Co, Lightning Conductor Manufac- 
turers, 149, Three Colt-st, Limehouse, 
London, E. (Stayfall London, 684 Eastern) 

Ellis, G. A., Electrical Engineer, Lighting and 
Charging Station, Goring, Reading (EUis 
Goring Reading, 15 Goring) 

Ellis, J. Gwynne, Secretary, Corporation Elec- 
tricity and Tramways Dept, Town Hall, 
Newport, Mon. 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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Ellis, John, Borough Electrical Engineer, Corpora- 
tion Electricity Works, Morley (59) 

Ellis, О. H., Asst. Engineer, Glasgow Telephone 
Dept, 65, Renfield-st, Glasgow 

Elis, В. E., Consulting Engineer and Patent 
Agent (Mewburn, Ellis and Pryor), 70, 
Chancery-lane, London, W.C. (Patent Lon- 
don, 243 Holborn) 

Ellis, R. G. W., Electrical Engineer, 9, Carteret- 
et, Westminster, London, S.W. 

Ellis and Saunders, Electric Light Shade Makers, 
5 & 4, St. Martin's-ct, Ludgate-hill, Lon- 
don, Е.С. (Mitre London, 758 Bank) 

Ellis, T. W., Electrical Engineer, 2, St. George's- 
ter, Swansea 

Ellis, W., F.R.S., F. R. A. S., Electrician, 12, Van- 
brugh-hiH, Blackheath, London, S. E. 

Ellis and Ward, Electric Light and Power En- 
gineers and Contractors, 75, Edmund- st, 
Birmingham (Magnet Birmingham, 1405) 

Ellis, W. I, C.E., Turbine Maker (Girard 
and others), 49, Deansgate, Manchester 

Ellison, C. H., Telegraph Engineer, North-Eastern 
Railway Co, and 15. Queen Anne’s-rd, York 

Ellieon (G.) & Co, Electricians, Winchester 
House, Victoria-eq, Birmingham 

Ellieon (W. T.) & Со. Ltd, Makers of Pumpe, &c., 
Irlams-o'-th'- Height, Manchester 

Ellwood, J., Electric Light Contractor, The 
Embankment, Whitehaven 

Elmhirst, R. J., A. M. I. E. E., Electrical Engineer, 
Repairs Factory, P. & O. Steam Navigation 
Co, Royal Albert Docks, and 58, Leyspring- 
rd, Leytonstone, London, E. 

Elmore, F. E. & A. 5. Consulting Electro- 
Metallurgists, 4, Broad-st-pl, London, Е.С. 
(Citroids London, 8475 Central) 

Elmore’s German and Austro-Hungarian Metal 
Co, Ltd, 66, Broad-street-ave, London, E.C. 
(Н. Ellis, Man. Dir. & Sec.) (Rohren London, 
1114 London Wall) See also page 556 

Elphinstone, G. К. B., Electrician, Messrs. Elliott 
Bros., Century Works, Lewisham, London, 
S.E. (Ohm London, 222 Deptford) · 

Elsley, E. W., Motor Instructor, Corporation 
Tramways, Manchester 

Elsley, Thomas, Ltd, Electricians and Ironmon- 
gers, 26-50, Great Tichfield.st, London, W. 
(Elsleys London, 344.2 Central) 

Elsworth (John) & Sons, Wood Working Ma- 
chiniste, 59, Robertson-st, Glasgow; and 
Sheffield 

Elt & Co, Patent Agents, 45, Southampton-b!dgs, 
London, W.C. 

Elvin, E. P., Electrician, 32, Thicket-rd, Anerley, 
London, S.E. 

Elward, H. L., Mains Assistant, Central Electric 
Station, Fleet-at, Dublin 

Elwin-Coles, J., Electrical Engineer, TheChantry, 
Harpenden, Herts. 

Elworthy, H. S., Chemical Engineer, 239, Dash- 
wood House, New Broad-st, London, Е.С. 
(Volacious London, 5818 Central) 

Ely, Fourd, Engineer, India Rubber, Gutta 
Percha and Telegraph Works Company, 
Limited, Silvertown, Еввех 

Emanuel (A.) & Sons, Limited, Manufacturers 
of Electric Light Fittings, 9-13, George-st, 
London, W. (Emanuel London, 26 Рад- 
dington) 


Embley, D., Dealer in Electrical Supplies, 61, 
Victoria-st, Blackburn (157) 

Emdeca Metal Decoration Co, Ltd, Makers of 
Electric Light Fittings, 97, Queen Victoria- 
st, London, Е.С. (Emdeca London, 8104 
Bank) 

Emerson, N. R., Electrician, 65, Craddock-st, 
Spennymoor, Durham 

Emerson & Sour, Electrical Contractors, Long- 
bridge-rd, Barking, and at Burdett-rd, 
London, E. 

Emerson, Walker & Thompson Bros, Ltd, 
Mechanical Engineers, Dunston Forge, 
Gateshead ; and 11, Leadenhall-st, London. 
Е.С. (Nestor Gateshead or London, 69? Ave) 

Emery (W.) & Co, Manufacturers of Electric 
Light Fittings, Albion Brass Works, 167, 
Arundel-st. Sheffield (Emery Sheffield, 2118) 

Emitevas Electrical Fittings Co, 57, Brooke-st, Hol- 
born, Landon, Е.С. (W.Sevenoakes, Propr.) 

Emley & Sons, Ltd, Electrical & Mechanical 
Engineers, 42, Westgate-rd, Newcastle-on- 
Tyne (1119) 

Emmott, Walter, M. Inst E. E., Assoc. M. Inst. C. E., 
Consulting Electrical Engineer, 55, Com- 
mercial-st, Halifax ( Walter Emmott Halifax, 
0780) 

Empire Electric Light & Power Co, Ltd, 11, 
Buckingham-st, London, W. C. See also p.526 

Empire Electrical Co, Dealers in Electrical Sup- 
pliee, Muscovy House, Trinity-sq. London, 
E.C. 

Empire Electrical Co, Electrical Engineers and 
Contractors, 15, Station-rd, St. James at. 
Walthamstow, Lond, E. (544 Walthamstow) 

Empire Enamel Co, Ltd, 101, Redcross-st, Boro’, 
London, S. E.( Fmpenamos London, 1160 Hop) 

Empire Engineering Co, Electrical & Mechani- 
cal Engineers, Failsworth, Manchester (36) ; 
and 4, Duke-st, Aldgate, London, E.C. 
(Mekaniska London, 1481 Avenue) 

Empire Roller Bearings Co, Ltd, 1, Delahay-st, 
London, S.W. (Empireste London, 267 
Westminster) 

Employers' Parliamentary Council, 7, Victoria- 
st, London, S.W. 

Earl of Wemyss President 
Frederick Millar iB Secretary 
Empress Manufacturing Co, Ltd, Electricians, 

5, Church-court, Old Jewry, London, Е.С. 

Endacott, Norman, Electrician, St. Lawrence 
House, Ashburton, South Devon 

Endean, J. W., Manager Devonport & District 
Tramways Co, Devonport 

ENDOLITHIC MANFG. CO, Ltd, Makers of 
Permanently Printed Ivory, Brass and other 
Metal Address Tablets, &c., Pomona-bldgs, 
614, Fore-street, London, Е.С. (Dendron 
London, 21 Bank) See Advt., p. 10 

Energie (Société Anonyme), Steam Engine and 
Electrical Machinery Manufacturers, 106, 
Cannon-st, London, E.C. (A. W. Nye, 
Representative) (Nyake London, 8216 Bank ) 

Engel (Leon) & Co, Electrical Engineers, 48; 
Fore-st, London, E.C. 

Engelbert & Co, Oil Makers, 119-125, Finsbury 
Pavement, London, Е.С. (Engelbert London, 
2514 London Wall) 

Engelhardt, H., Electrical Agent, 11, Bradford- 
avenue, Redcross-st, London, Е.С. 
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ENGINE, BOILER AND E. L. INSURANCE 


CO, Ltd, 12, King-st, Manchester: 49, (исеп | 


Victoria-st, London, E. C.; & 65. Rentield-st, 
Glasgow (Longridge Manchester, 207 Nat., 
Mishap London, 8345 Bank) Зее Advt., р. 1196 

Engineer, The (weekly), 2 & 5, Norfolk-st, Strand, 
London, W.C. (Price 6d.) (Engineer 
Newspaper London) ` 

Engineer and [ron Trades’ Advertiser (weekly), 
28. Buchan-st, Glasgow (Price 2d.) (4 rgolic 
Glasgow, 1124) 

Engineering (weekly, Friday), 55 and 36, Bed- 
ford-st, Strand, London, W.C. rice 6d.) 
(Engineering London, 3663 Gerrard) 

Engineering Contract Corporation, Ltd, 17, 
Victoria-st, London, S.W. 

Engineering Employers’ Federation, 105, West. 
George-st, Glasgow (Thomas Biggart, Sec.) 
( Verify Glasgow, 4797 Nat. and Cor.) 

Engineering Manufacturing and Development 
Co, Ltd, 68, Victoria-st, London, S.W. 
(Nugemir London, 1651 Victoria) 

Engincering Magazine (шоп ју), 222 - 225, 
Strand, London, W.C. (Enarched London, 
479.' Gerrard) 

Engincering and Mining Journal (об New York) 
(weekly), 20, Bucklersbury, London, Е.С. 
(Ann. sub., £1 155) (8352 Bank) 

Engineering Record (of New York) (weekly), 
Hastiogs House, Norfolk-st, London, W.C. 
(Aun. sub., £1 55; 

ENGINEERING STANDARDS COMMITTEE, 28, 
Victoria-at, London, S.W. (Leslie N. Robert- 
son, Sec.) (Lycbolts London, 128 West- 
minster) For particulars sce paqe 69) 

Engineering Stores Supply Co, 12. Fore-st, and 
19 & 21, Forestave. London, ELC. 
(Beronius London, 1.147 London Wall) 

Engineering Times (Weekly), Orchard House, 
Westminster, S.W. (Price 4d.) (Engineering 
Times London) 

Engineering Training College, 53, Frederick.st, 
Edinburgh (J. Gibson Fairweather, Dir.) 

Engineering Undertakings. Ltd,14,College Land, 
St. Mary's-st, Manchester (G. W. Lowcock, 
Man. Dir.) 

Engineers’ Gazette (monthly), 56, Chancery Јапе, 
London, W.C. (Ann. Sub. 8s.; single copies 
6d.: by post 8d.) 

ENGINEERS (BOROUGH AND ELECTRICAL) TO 
LOCAL AUTHORITIES Sve рр. 632 to 629 

Еортеегв’ Supply Co, 25, Lime-st, London, Е.С. 
(Thumbserew London) 

Engineers’ Universal Supply Stores, 25, Sumner- 
st, Southwark, London, 8.1. (2565 Central) 

England, Harry, Manager Yorkshire Tramways 
Construction Syndicate, Wakefield 

England, Robinson & Co, Ltd, Electrical 
Engineers, 34, Parliament-st, Harrogate (85) 

English Electric Carbon Co, Ltd, Carbon Makers, 
Brymbo, near Wrexham (Carbon Works 
Brymboy See also раде 206 

English Mechanic and World of Science, The 
(weekly 2d., Clements-house, Clements 
Iun-passage, London, W.C. (7522 Holborn) 

Ennis, P., 1st Class Technical Oflicer, General 
Post Office, London, H. C. 

Enright, Jaines, B.Sc., M. I. H. E. Consulting Elec- 
trical Engincer, 47, Vietoriicst, S. W., aud 
202, Hollaud-rd, W., London 


Enright, James S., A. M. I. E. E., Consulting Elec- 
trical Engineer, 47, Victoria-at, S. W., and 
202, Holland-rd, W., London 

Entwisle & Gass, Ltd, Electrical and Mechanical 
Engineers, Atlas Foundry, Nelson-st, Bolton, 
Lanes. (Foundry Bolton, 68) 

Entwisle& Nutter, Dealers in Electrical Supplies, 
Market-st, Darwen (9) 

Entwistle & Stephens, Ltd, Makers of Electric 
Light Shades in Silk, Lace, Cardboard, &c., 
Baldwin's-gardeus, Gray's. Inn-rd, London, 
E. C. (Abatjour London, 4962 Holborn) 

Epicyclic Manufacturing Co, Ltd, Electrical and 
Mechanical Engineers, New Dock, Llanelly 

Epsom District Council Electricity Works, 
Church-st, Epsom, Surrey (H. F. Foster, 
Enginerr-in-Chief) 

Epstein Electric Accumulator Syndicate, Ltd, 12, 
Dartmouth-st, Westminster, London, S.W. 
See also р. 06 

Equipment Syndicate, Ltd, Electrical Engineers, 
Bank-bldgs, Exchange-st, Kidderminster 

Ericeson (The) Bell Telephone Co, Telephone 
Contractors, 50, Wellington-st, Glasgow 
(Мину Glasgow, 732 Argyle, 1:0 Corp.) 

Eriesson, (L. M.) & Co, Ltd, (кее British L. M. 
Ericsson Co, Ltd) 

Erimus Automatic Safety Guard Co, Ltd, 
Тгалисаг Guard Makers, Post Office-chmbra, 
Middlesbrough 

Erith District Council Electricity Works, Егић, 
Kent (Geo. E. Heath, Reeident Engineer) 
(66) 

Erith’s Engineering Co, Engineers and Mechaui- 
cal Stoker Makers, 70, Gracechurch-st, Lon- 
don, Е.С. (Erithus London, 1804 Avenue) 

Erskine, В. S.. Secretary Kensington and 
Knightsbridge Electric Lighting Company, 
Limited, 148, Broinpton-road, S.W., and 22, 
Stanford-rd, W., London (754 Western) 

Erskine-Murray, Dr. J., Electrician, and Lecturer 
and Demonstrator in Physics, University 
College, Nottingham 

Eseare & Denelle, Ltd, Metal Workers, 129, 
Wardour-st, London, W. (scare London, 
2069 Gerrard) 

Eschmann Bros. & Walsh, Electro-Medical 
Apparatus Manufacturers, 25, Bartholo— 
mew-sq, London, E. C. (CutAeter. London) 

Eamarch (C. A.), Morrish & Co, Electrical Pn- 
gineers, 62, Albert-rd, and Lintborpe, Mid- 
dlesbrough (467) 

Espie, James, Electric Light and Power Engineer, 
1734, St. Vincent-st, Glasgow 

Espir, Fernand, General Importer of Foreign 
Electrical Appliances (Copper Wire, White 
Porcelain Insuiaiors, Incandescent Lainps, 
Porous Pots, Glass Cells, &c.), 5, East India- 
avenue, London, Е.С. (Espir London, 1600 
Avenue, and 4/83 Central) See also. Co- 
TINENTAL DIVISION 

Sole Agent. for the Compaqnie des Trefileries 
du Harre (anciens Etablissements Lazare 
Heuler) (Special ity: Electrical Copper Wireand 
Stripj—see Advts., рр. 1420, 1462, 1477 and 
1478; wocité Anonyme des Anciennes Usines 
De Fuisseaua (Highly - Vitrined Telegraph 
Insulators), «е. 

Esplen (Wm. & Son, Consulting Engineers, 31, 
James-st, Liverpool (17114 Central) 
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Esskildsen, Max K., Engineer, Great Northern 
Telegraph Co, Ltd, 3, St. Helen’s-place, 
London, Е.С. 

Esslemont, А. S., Managing Engineer, County of 
Durham Electrical Power Distribution Co, 
Ltd, and Advising Engineer Gateshead and 
District Tramways Co, Electricity Work», 
South Shore-rd, Gateshead; and at Dur- 
ham and Jarrow 

Esson, Chas., Electrical Engineer, Tredegar [гоп & 
Coal Со, Ltd, Tredegar Iron Works, Tredegar 

Esson (John) & Son, Electric Light Engineers. and 
Machinery D мега, Elim Works, 104-107, 
Fetter-lane, London, E.C. (Esxons London, 
1064 Holborn: 

* Esson, W. B., M. Inst. C. E., Technical Adviser to 
Messrs. Johnson & Phillips, Victoria Works, 
Charlton, Kent (c/o Juno London) 

Estall, George, M. I. C. E., Telegraph Engineer, 
Metropolitan District Railway, Lillie Bridge 
Works, London, S. W. (342 Kensington) 

ESTLER BROS., Engiueers und Contractors, 
25, Laurence Pountuey-lane, Cannon-st,E.C., 
and (works) South Molton. rd, Victoria Docks, 
E., London (/aolable London, 6096 Bank) 

Estler, Paul, Electrical Engineer, Messrs. 
Siemens Brothers & Co’s Works, Woolwich 

Etchells, W. G., Mauutacturers’ Agent (Electro 
val), 20, Woodtield-rd, Redland, Bristol 

Etherington, Јоћи, С 'onsulting and Mechanical 
Enyineer, 39a, King William-st, London, 
E.C. (Etherington London) 

Etlinger, George E., Electrical and Mechanical 
Enyineer, Kincaid, Waller, Manville & Daw- 
son, 29, Great George-st, London, S.W. 

Eugène- Brown, E., M. I. E. E., Electrical Engineer, 
c/o Меззгв. J. H. Holmes & Co, Portland- 
rd, Newcastle-on-Tyne 

Euler, L. H., A. M. I. L. E., Electrical Engineer, 
45, Matneas Park- ave, Stratford, London, E. 

Eurich, Н. O., Electrical Engiueer, 53, Trinity- 
rd, Bootle, Lanes. 

EUROPE AND AZORES TELEGRAPH COM- 
PANY, Limited, Electra House, Finsbury 
Pavement, London, Е.С. See also раде 556 

The Marquess of Tweeddale, К.Т. Chairman 
George R. Neilson... .. Secretary 

European Electric Railways and Publie Works 
Construction Co, Ltd, 4, Bishopsgate.st, 
London, E.C. 

Eustace, J., Asst. Engineer. Mains Dept., Central 
Electricity Station, West Ham, London, E. 

Eustice, J., A. R. S. M., A. M. Inst. C. E., Professor of 
Engineering, Hartley University College, 
Southampton 

Evans, A. T., Asst Engineer, District Council 
Electricity Works, Bray, Ireland 

Evans, C. E. F., Electrical Engineer, Electricity 
Works, Stonehouse, Devonport 

Evans, C. J., Electrician. 108, Castelnau, Barnes, 
London. N.W. (728 Putney) 

Evans, D. Ll, Electrical & Mechanical Engineer, 
102. Bute-st, Cardiff 

Evans, 
and Manager, National Electric Cons ruction 
Co, 245, High-st, Bangor, Wales (7171) 

Evans (I.) & Son, Dealers in Electrical Supplies, 
18, Brighton-st, Birkenhead %, Liscard) 

Evans, E. C. Electrician, 7, Mount Pleasant, 
Waterloo, Liverpool, W. 


D. O., A. M. I. E. E., Electrical Engineer 
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Evans (Edward) & Co, Consulting Engineers and 
Patent Agents, 27, Chaucery-In, London, 
W.C.; and at Birminguum  (£fugium 
Loudon, 4016 Holborn) 

Evans, E. M., Electrical Engineer, 188, Foun- 
tain-st, Manchester (4250); and Oswald-rd, 
Oswestry 

Evans, F. E., Telegraph Engineer, Postal Tele- 
graphs, Birmingham 

Evans, К. J., Electrical Engineer, Barry Rail- 
way Company, Barry, Cardiff 

Evans, G., Shift Engineer, Electric Lighting 
Station, Eldon-rd, Cardiff 

Evans, Griffich Sa D., Electrician, Talarfor, 
Barm. uth, N. W ales 

Evans, Johu, ии Superintendent, Edison 
and Swan United Electric Light Co, Ltd, 154, 
Royal-ave, Belfast (649) 

Evans (Joseph) E Sons, Electric Pump Makers, 
Culwell Works, Wolverhampton 

Evans, J. W.. Maker of Stampings for Electrical 
Work, 54 and 55, Albion-st, Birmingham 

Evans, Mortimer, M. I. C. E., F.G.S., Electrician, 
Savile Club, Piccadilly, London, W. 

Evans. R. K., Electrical Engineer, 40, Edith-rd, 
West Keusiugton, Londoa, W. 

Evans, W.. Chiet Inspector, Corporation Electric 
Tramways, Halifax 

Evans, W. H., Electrician, Pende:ord, Roby, 
Lancs. 

Evans, W. M., Electrical Engineer, Post Office 
Telegraphs, Cork 

Eve, Alfred, Electrical Engineer, Uralite Works, 
Higham, Kent 

Evens, Richard, Electric Light Fittings Maker, 
43, Kaker-et, Marylebone, London, W. (1173 
Mavtair) 

Evered & Co, Limited, Makers of Electric Light 
Fittings aud Accessories, 27-35, Drury-lane, 
W.C, aud 143, Shoreditch High-st, E., 
London (Erered London, 2202 Gerrard); 
and at Smethwick (Evereds Birmingham) ; 
and Barnet Works, Devonshire-st, Birming- 
ham (Romaine Birmingham) See also p.256 

EVERETT, EDGCUMBE & CO, Electrical 
Measuring. Instrumenta, 151 & 152, Great 
Saffron - hill, London, Е.С. (Lvergendas 
London, 1022 Holborn) Вее Advt., p. 1021 

Everett, E. 1., Engineer and Electrician, 151 & 
152 Great Saffron-hill, Holborn-viaduct,Lon- 
don, E. C. ( Zvergendos London,1052 Holborn) 

*Everett, J. D., D.C.L., F.R.S., Emeritus Pro- 
fessor of Natural Philosophy, 11, Leopold- 
rd, Ealing, London, У. 

Everitt & Со. Maganese and Carbon Manu- 
facturers, 40, Chapel-st, Liverpool (Persis- 
tent Liverpool, 872 Central) 

Evers, W. W., Electrician and Dealer in Electri- 
cal Supplies, 15, High-st, and 40, West-st, 
Wath-upon-Dearne, near Rotherham 

*Evershed, Sydney, Electrical Engineer, Acton- 
lane Works, Chiswick, London, W. (Dorothea 
London) 

EVERSHED & VIGNOLES, Ltd, Electrical Engi- 
neers, Acton-lane Wor ks, Chiswick, W. 
(Sydney Evershed and E. B. Vignoles, 
Managing Directors) (Dorothea London) ; 
City Осе : 110, Cannon-st, Е.С., London 
(Purposeful London, $200 Bank) See also 
page дә? 
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Everson, C. R., Manager, Corporation Electric 
Tramways, Plymouth 

Kveraon & Hughes, Electrical Engineers, 4, 
Mason's-ave, Basinghall-st (444 Central), 
and 39. Moorgate-st, London, E.C. 

Ewart,J. W., Electrician, Surrey House, Chiltern- 
rd, Wendover, Bucks. 

Ewart & Son, Ltd, Electric Light Contractors, 
346-350, Euston-rd, London, N.W. (Geyser 
London, 751 King's Cross) 

Ewen, Edwin L, Electrical Engineer, 19, Bon 
Accord-ter, Aberdeen (17122) 

Ewing, Prof. J. A., LL.D., F.R.S., M. Inst. C. E., 
Director of Naval Education, Royal Naval 
College, Greenwich, London, S.E. 

Ewing & Lawson, Engineers and Boiler Makers, 
Crown Point Boiler Works, Glasgow ( Dia- 
meter Glasgow, 2297 Nat. and Y601 Corp.) 

Excelsior Electric Lamp Co, 7a, Bright-bldgs, 
John Bright-st, Birmingham 

EXCHANGE TELEGRAPH COMPANY, 
Limited, 17 and 18, Cornhill, E.C. (Davies 
London, 1918 Avenue),64, Haymarket, S. W. 
( Diocles London, 5100 and 3569 Gerrard), 
Stock Exchange, and 56 and 57, Fleet-st, 
E.C., and (Stores) 10, Devonshire-st, E., Lon- 
don (Exchange Telegraph Company London) 
(W. King, Managing Director) 
page 257 

Exchangeable Electric Lamp Co, 2a, Thomas-st 
Liverpool, W. 

Exeter Corporation Electricity Works, Exeter 
(H. D. Munro, Chief Engineer) 

EXPORTS ОР TELEGRAPH AND ELECTRICAL 
APPARATUS AND MATERIAL FOR 1903. 
See раде 2534 

Eyes, E., Electrical Engineer, c/o Willey & Co, 
Ltd, Exeter 

Eymers, F. C., Electrical Engineer, 34, Wood- 
land-ter, Charlton, Kent 

Eynon, G. L., Electrical Engineer (Speedy, 
Eynon & Co) 14, Victoria-st, S.W., and 
51, Rupert.st, Cavendish-«t, W., London 
(Dielectric London, 5.2 Westminster) 

Eynon Walter, Electrician, 18, Henyist - rd, 
Northumberland Heath, Kent 

Eyre & Spottiswoode, Mathematical Instrument 
Makers, &c, Great New-st, London, Е.С. 
(Spotless Loudon, 100 Holborn) 

Eyre (Wm.) & Nephew, Wire Manufacturers, 
Metal Brokers, and Agents, 1, Tithebarn-st, 
Liverpool (Eyre Liverpool, 1364) 


— F — 


Fabbro & Co, Electrical Engineers & Contractors, 
158, Faleon-rd, London, S.W. (Jabel u 
London, 976 Battersea) 

Fahie, J. J. М.1.Е.Е., Telegraph Engineer, c/o 
Н. S. King & Co, 65, Cornhill, London, Е.С. 

Fair, W. Fulton, Electrical Engineer, 44, Cam- 
bridge-rd. Seven Kings, Ilford 

Fairall, Geo. Wm., Electrician, 27, New-bridge- 
st, Wolverhampton 

Fairbairn, J., Electrician, Walsgrave-on-Sowe, 
near Coveutry 

Fairbairn, Lawson, Combe & Barbour, Ltd, 
Steam Engine Builders, Leeds ; and at Bel- 
fast and London (1674 Central) 


| 
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See also - 


Fairbairn, В. R., Manager Worcester Electric 
Traction Co, Worcester (Tramways Wor- 
cester, 51 Nat.) 

Fairbanks Со, Makers of Machine Tools, &c., 
78-80, City.rd, London, Е.С. (Fairbanks 
London, 1760 London Wall) 

Fairburn & Hall, Engineers and Makers of Hall's 
Injectors, 65, Royal Exchange, Manchester 
(Injector Manchester); and Stockport 

Fairchild, Н. E., Electrical Engineer, 4, Violet- 
hill, St. John’s Wood, London, N.W. 

Fairclough, W. H., Electrician, 22, Jackson-st, 
Sunderland 

Fairfax(J. S.) and Wetter, Patent Agents, 57 aud 
59, Essex-st, Strand, London, W.C. (2227 
Ceutral) 

Fairfield Shipbuilding and Engineering Co, Ltd, 
Engineers, Govan ; and 34, Leadenhall.st, 
London, Е.С. (Fairfield Glasgow, 557 ; Ken- 
tigern London, 1890 Avenue) 

Fairley, Alex., Secretary and Manager, Altrin- 
cham Electric Supply, Ltd, Stamford 
New-rd, Altrincham, Cheshire (25,2) 

Fairley, Frank, A.M.I.E.E., Electrical Engineer, 
9. Queen-st-place, London, E.C. 

Fairley, W., Consulting Electrical Engineer, 69, 
Victoria-st, and Mortlake, London, S.W. 
Fairlie (Т.) & Co, Electrical Engineers, 6, New 

Wynd, Glasgow (2272 Trou) 

FAIR WAGES CLAUSES OF LOCAL AUTHORI- 
TIES— See page 121 

Fairweather, C. W., Joint Manager and Engineer, 
Northern Counties Electricity Supply Co, 
Ltd, 15, Mosley-st, Neweastle-on-Tyue (7276) 

Fairweather, J. G., B.Sc., Consulting Electrical 
Engineer, College of Science and Technology, 
53, Frederick-st, Edinburgh 

Falcke, Cecil D., Electrical Engineer, Birming- 
ham Installation Co, Coleshill-st Electrical 
Works, Birmingham (1607) 

Falconar, Cross & Co, Electrical Engineers, 4, 
St. Nicholas - bldgs, Newcastle - on - Tyne 
(Install Newcastle-on-Tyne, 203) 

Falconar, O. L., A. M. I. E. E., Electrical Engineer, 
4 St. Nicholas-bldgs, Newcastle-on- Tyne 

Falk, Stadelmann & Co, Ltd, Electric Light 
Fittings Makers, 85-87, Farringdon-rd, Lon- 
don, Е.С. (Lamps London, 706, 707 and 
4894 Holborn) 

Falkenstein, Conrad K., A. M. I. E. E., Electrical 
Engineer, 4, Northstead-rd, Tulse НШ 
Park, London, S.W. 

Falkingham, J., Electrician, 183, Carlisle-rd, 
Manningham, Bradford 

Falkirk Iron Company, Ironfounders, 67, Upper 
Thames-st, London, E.C. (Castings London, 
725 Bank); and at Falkirk, М.В. 

Falkirk Municipal Electricity Works, Falkirk, 

гс М.В, (John McMillan, Chief Engineer) 
(104) 

Fall, D., Manager, Giant’s Causeway and Port- 
rush Electric Tramways, Portrush, Antrim 

Falshaw, Reginald, A. I. E. E., Electrical Engi- 
neer, Albert-chambers, Albert-st, Harrogate 
(120) 

Fanta, F., Consulting Electrical Engineer, 4 and 
5, Warwick-ct, High Holborn, London, W. C. 
(Voussair London, 4857 Holborn) 

FARADAY HOUSE (sec ELECTRICAL STANDARD- 
IZING, TESTING AND TRAINING INSTITUTION) 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury-court, Fleet-street. 
Loudon, any Alterations or Correetions necessary in the above particulars. 
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Faraday House Journal (Organ of the Students 
of the Electrical Standardizing, Testing 
and Training Institutions, Faraday House, 
Charing Cross-rd, London, W.C. 

Faraday Society, 82. Victoria- t, London, S.W. 
(Sec., К. S. Spiers) For particulars see 
page 697 | 

Faraday & Son, Fittings Makers, 2, 5 & 4, Вег- 
ners-st, London, W. (Faraday London, 
3515 Gerrard) 

Fareham District Council Electricity Works. 
Farehain, Hants. (A. Blake, Chief Engineer) 

Farlow, C. F., Electrical Engineer, 33, March- 
11016-86. London, W.C. 

Farman Automobile Co, Ltt, 100-104, Long- 
aere, London, W. C. (Farnctico London, 
ANN Gerrard? 

Farmer, Henry, Electrical Engineer, Honam, 
King's Hall-rd, Kent House, Beckenham 
Farmer (Henry) & Co, Electrical Engineers, 178, 
Wardour-st, London, W. (Aptness London, 

55% Central) 

Farmer (Nir James) & Sons, Limited, Mechanical 
and Electrical Engineers, Adelphi Iron- 
works, Salford, Manchester (Agricola 
Manchester, 1074 Central) 

Farmiloe (George) & Sons, Limited. Engineers, 
Electric Bell Fitters, &c., 34, St. John-st, 
E.C., and Limehouse, E., London (George 
Farnuloe Loudon, 543, 5068, and 25067 
Holborn) 

Farmiloe (T. & W.), Ltd, Lead Merchants, 19-23, 
Rochester-row, London, S.W. (Farmiloe 
London, 22, 5091 and 673 Westminster) 

Farnworth District Council Electricity Works, 
Farnworth, Lanes. (J. D. Pember, Elec. 
trical Engineer and Tramway Manager (47) 

Farnworth District Council Electric Tramways 
Faruworth, Lanes. (J. D. Pember, Engineer 
aud Manager) (47) 

Farr & Sons, Electric Light Contractors, Don- 
caster 

Farrar, Alfred, Electrical and Mechanical Engi- 
neer, Notts. Works, Newark-on-Trent(Furrar 
Newark) 

Farrar, Douglas, B.Sc., Asst. Lecturer in Elec- 
trical Engineering, University College of 
North Wales, Bangor 

Farrar, S. H., M. I. C. II., Consulting Engineer, 
54, Old Broad-st, London, E. C. 

Farrell, A. B., Engineer-in-Charge, Corporation 
Electricity Works, Belfast 

Farrell, Н. O., Electrical Кишпеег, 106, Princess- 
st, Manchester 

Farringdon Works and Н. Pontifex & Sons, 
Limited, Engineers, Coppersmiths, &e., 
Farringdon Works, Shoe-lane, London, Е.С. 
(Cuprite London, 700 Holborn) 

Farris. Chaa., Art Metal Worker. 81. Bishopsgate- 
st Within, London, Е.С. (Wariness London, 
9297 London Wall, 

Farrow, А. BE.. Engineer and Works Manager, 
Windsor Eleetrieal Installation Co, Ltd, 
Peascod-st, Windsor (tet rie Windsor) 

Farwig. Johnson & Co, Metal Merchants, 32, 


St. Mary-at Hill, London, E. C. (Furuig 
Johnson London, 260 Avenue) 
Fase, 5. H., Eleetrical Engineer, Callender's 


Cable & Contruction Co, Hamilton. House, 
Vietoria Embankment, Loudon, E. C. 


Faulkner Bronze Co, Lid. Art Metal Workers, 
27, Ely-pl. London, Е.С. 

Faulkner, J., Electrician and Lightning Con- 
ductor Manufacturer, 13, Great Ducie-st. 
Strangeways, Manchester; and at 198, 
York-st, Belfast (Лиш нет Slrangewaus 
Manchester) 

Fawcett, D. L., Electrice Light Contractor, 32, 
Sholebroke- mount, Leeds 

Fawcett. E. M.. Electrical and Mechanical Envi- 
neer, 4, Sydney-ter, Newest. Paignton 

Fawcett (Mark) & Со, Constructional Engineers, 
50.Queeu Anne's-gate, Westannster, Londor, 
S.W. (Abednego London, 75 Westminster) 

Fawcett, Preston, Ltd, Engineers and Boiler 
Makers, 17. York.st, Liverpool (Fawcett 
Liverpool, 116 Central) 

Fawcus, W. P. James, M. I. C. E.. M. I. E. E., Eles- 
trical Engineer. 14, Colieze-land, Manchester 
(Fuweus Manchester, $955) > and 4, Queen 
Victoria-st, Lon ton, Е.С. 

Калугу, F. W., Electrician, 5, Lansdowne-cres, 
Worcester 

Fawley (G.) & Son, Ltd, Electrical and Venti- 
lating Engineers, Saville Park-st, Halifax 
(6.27) 

Fawssett, E., Electrician. 219, Osborne-rd, Jes- 
mond, Newcastle-on-Tyne 

Fay (J. G.) & Со. Ltd, Electrie Light Con- 
tractors, 89 & 90, High-st, Southampton 
(Fay Southampton, 11) 

Fazackerley, Edw., Electrical Engineer, Rainhill 
Asylum, Rainhill, Lacs. 

Fearnhead, Alexander, Electric Light Fitting 
Maker, 354, Caledonian-rd, London, N. (Ju 7 
King's Cross) | 

Fearnley, A. R., Manager of Corporation Tram- 
ways, Sheffield 

Fearon, H. S., Consulting Engineer, 6, Gr. 
Wincliester-st, Londou, E. C. (7258 London 
Wall) 

Feathers, P., Electrical Instrument Maker, 6. 
Castle-st, Dundee (7025) 

Fecher, M. J., Dealer in Electrical Supplies, 1, 
James-at, Old-st, London, E. C. (227 
Central: 

*Fedden, S. Edgar, A. M. I. C. E., M. I. M. E., General 
Manager and Engineer, Corporation Elec- 
trie Supply Department, Commercial-sat. 
Sheffield {Electricity Sheffield, “ and 31.3.3; 

FEED WATER, FUEL SAVED BY HEATING — 
See paac 14 

Feeny, V. [., Consulting Engineer and Patent 
Agent, 60, Queen Victoria-st, London, E. C. 
(Veetor Респу Loudon) 

Feetham, Mark IXI. I. VI. E.. A. M. I. E. E.. Engineer, 
London Electric Supply Corporation, Stow- 
age Wharf, Deptford, London, S.E. 

Feetham (Mark) & Co, Electric Bell Manu- 
facturers, 9. Clifford-street, and 17, Soho-sq, 
London, W. (be ot as Loudon, 1727 Gerrard} 

Fehr, Е. I., Envineer end Agent for Conrad 
Кеј ту ( Berlin . 22, Albert-bldgs, Preeson' s- 
row, Liverpoul 

Feist, Mrs.. Electrician, 4, Clarence-st, Brighton 

Feldmann, Oswald, Electrical Eugineer, Siemens 
Droe, & Co, York Mansion, York-st, West- 
minster, London, S. W. 

Felgate, A. E., Electrical Engineer, 10, Queen 
Victoria st, Reading | 
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*Fell, А. L. C., M. I. E. IZ., Chief Officer of Tram- 


ways, London С unty Council Tramways, 
Dou 505, Camberwell New-road, Londun, 

Fell, Alfred, Electrical Engineer, 7, Elborow-st, 
Rugby 

Fell & James, Consulting Engineers and Patent 
Agents, 1, Queen Victoria-st, London, E.C. 
í Lodestone London, 317 Bank) 

Fell, John, Tramway Engineer, 25, Victoria-st, 
London, SW. (Fellowsum London, 435 
Weatminster) 

Fella, E., Mains 
Стоу «оп 

Felling Electricity Works (Northern Counties 
Electricity Supply Co), Felling-on-Tyne 

Fellingham, E. E. Electrical Engineer, 78, 
Shaftesbury-rd, Brighton, 

Fellowes, Н. J., Electrical Engineer, 74, Elswick- 
rd, Newcastle-on-Tyne 

Fellows (Percy V.) & Co, Electrical Engineers, 
Croas-st, Walsall 

Fellows, Thomas H., Electrical Engineer, 12, 
Burlington-chambers, New-st, Birmingham 

FELTEN & GUILLEAUME CARLSWERK 
ACTIEN-GESELLSCHAFT, Mülheim- on- 
Rhine, Electrical Wire and Cable Manufac- 
turers iW. F. Dennis & Co, Agents, Albert- 
арх, 49, Queen Victoria-«t, London, E. C.) 
(Fredcnnis London, 343 Bank) Вее Adyt., 
p. 7 and also CONTINENTAL DIVISION 

Fenlon & Son, Electric Bell Fitters, 8, Tudor- 
st, London, Е.С. 

Fenn & Co, Limited, Tool Manufacturers, 136, 
Borough High-st, London, S. E. 

Fennell T., Electrical Engineer, 46, Paynton-rd, 
St. Leonards, Hastings 

Fennell, W., A. M. I. E. E., Electrical Engineer, 8, 
Ferndale- road, Leytonstone, London, 
N. E. 

Fenner, James & Co, Ltd, Electrical Engineers, 
25, Berwick-st, Oxford.st, and 17, Shaf tes- 
. bury.ave, London, W. (012 Gerrard) 

Fenning, E. G., Electrical Engineer, 5, Briar- 
wood, Clapham, London, S. W. 

Fenton & Barnes, Electric Light Contractors, 6, 
New-st, and 94, Brompton- rd, London, S. W. 
(78 Western) 

Fenton W. H., Traffic Supt. Dewsbury, Batley 
and Bristol Tramways, Bradford-rd, Batley, 
York. 

Ferguson, С. J., Electrician, 106, Bunhill-row, 
London, Е.С. (602 Ceutral) 

Ferguson (D.) & Co, Electrical. Engineers, 132, 
West Nile-st, Glasgow (772 Royal) 

Ferguson (J.) & Co. Electrical Engineers, Bally- 
mena, co. Antrim, Ireland 

Ferguson, James, Manager Electrical Dept., 
Kelvin and James White, Ltd, 18, Саш- 
bridge-st, Glasgow 

Ferguson, John C. Consulting Electrical Engi- 
neer, Gresham-chambers, Wolverhampton 

Ferguson, R., B.Sc., Demonstrator in Engineer- 
ing, Municipal Technical College, Suuder- 
land 

Ferguson, R. S., Electrical Engineer, South- 
ampton Docks, Southampton 

Ferguson, Russell F., M.LE.E. Borough Electri- 
cal Engineer, Electricity Works, Earl.st, 
and West Holm, Priory-rd, Hastings 


Supt, Electricity Works, 


Ferguson, Thos., Electrical Engineer British West- 
ingliouse Co, Ltd, Norfolk-st, London, W.C. 

Ferguson, W. J., Electrical Engineer, Electricity 
Works, Sununer-st, Redditch 

Fernie, F., Asst. Маша Engineer, Corporation 
Electricity Works, Edinburgh (2702) 

FERRANTI LIMITED, [lectrical and General 
Engineers, Hollinwood, Manchester (Fer- 
ranti Hollinwood, 31, 48 and 20 Failsworth, 
Manchester) London Meter Depot: 29, St. 
John’s-sq, Clerkenwell, London, Е.С. Sce 
also раде 527 

*Ferranti, Sebastian Ziani de, Electricai Engi- 
neer, Ingleside, Lyndhurst-rd, Hampstead, 
London, N.W. (1. Hampstead) 

Ferrier, R. M., M.Sc., C.E., Ргогезвог of Engi- 
neering, University College, Bristol 

Ferry & Co, Electrical Engineers, 153, Shaftes- 
bury-ave, London, W.C. (6027 Central) 

Festing, Major-General, R.E., C.B., F.R.S., 
M. I. E. E., 50, Queen’s-gate-ter, London, S. W. 

Few, H. J., Electrician, Melrose, Ceylon-rd, 
Westclitfe, Sussex | 

Few, W. E., Charge Engineer, Corporation Elec- 
tricity Works, Burton-on-Trent 

Ffinch, B. T., C.LE. (late Director-in- Chief, Indo- 
European Government Telegraph Depart- 
ment), 1, Kidbrook Park-rd, Blackheath, 
London, S.E. 

Fidge & Co, Manufacturers of Electrical Ассев- 
sories, 7, Ebury-st, London, S.W. (6009; 
Westminster) 

Fidler, A. Borough Engineer and Surveyor, 
Guildtall, Northampton 

Fidler, T. Claxton, M.Inst.C.E., Professor of 
Engineering, University College, Dundee 

Field, A. B., В.А., B.Sc., Electrical Engineer, 
Hoath, Crowborough, Sussex 

Field, Algernon Sidney, Electrician, Aberdeen 
Lodge, Worple-rd, Wimbledon 

Field, A. M. C., Electrical Engineer, 44, Cam- 
bridge-rd, Thornaby-on-Tees 

Field, С. L., Electrician and Chemist, 15, Upper 
Marsh, Lambeth, London, S.E. 

Field, Howard, Electrician, 58, Mincing-lane, 
London, Е.С. 

Field, J. Hermann, Electrical Engineer, St John'a 
House, Sevenoaks, Kent 

Field, John E., jun., Electrician, 15, Leinster- 
sq, Rathmines, со. Dublin 

Field, Mallett & Co, Ltd, Engineers and Con- 
tractors, 38, Mincing-lane, London, Е.С. 
(Mallett London, 2158 Avenue) 

“Field, M. B., M. I. E. E., A. M. I. C. E., Electrical 
Engineer, 18, Farnaby-rd, Bromley, Kent 
(222 Bromley) 

Field (Rogers), Bean & Jensen, Consulting 
Engineers, 7, Victoria-st, London, S.W. 
Field & Son, Manufacturing Electricians, Mar- 

ket-sq, Aylesbury 

Fielder & Hees, Electricians, 15 and 15 Maiden- 
head-ct, Aldersgate-st, London, Е.С. 

Fielding (C. F.) & Co, Electrician», &c., 284, 
Grand Parade, and 10, Kitte-In, Cork (/a) 

Fielding, J. W., Electrician, 59, Dairyhouse-rd, 
Derby 

Fielding and Platt, Ltd, Заз and Oil Engine 
Builders, Atlas Iron Works, Gloucester 
(Atlas Gloucester, 68) ; and 118, Queen Vic- 
toria st, London, Е.С. (5148 Bank) 


FAR—FEL- 


_ 1904.—«ТНИЕ ELECTRICIAN" 


840 


Faraday House Journal (Organ of the Students 
of the Electrical Standardizing, Testing 
and Training Institution}, Faraday House, 
Charing Cross-rd, Londou, W.C. 

Faraday Society, 82, Victoria-st, London, S.W. 
(Sec., Е. S. Spiers) For particidars sce 
page 697 | 

Faraday & Son, Fittings Makers, 2, 3 & 4, Ber- 
ners-st, London, W. (Faraday London, 
3514 Gerrard) 

Fareham District Council Electricity Works. 
Fareham, Hants. (A. Blake, Chief Engineer) 

Farlow, C. F., Electrical Engineer, 55, March- 
mont-st, London, W.C. 

Farman Automobile Co, It . 100-104, Lorg- 
acre, Lon. ioun. W. C. (Furnctico London, 
2098 Gerrard) 

Farmer, Henry, Electrical. Engineer, Нопаш, 
King's Hall-rd, Kent House. Beckenham 

Farmer (Henry) & Co, Electrical Engineers, 178, 
Wardour-st, London, W. (Aptucss London, 
5648 Central) 

Farmer (Sir James) & Sons, Limited, Mechanical 
and Electrical Engineers, Adelphi Iron- 
worka, Salford, Manchester (Agricola 
Manchester, 1074 Central) 

Farmiloe (George) & Sous, Limited, Engineers, 
Electric Bell Fitters, &c., 34, St. Jolin-st, 
E.C., and Limehouse, E., London (Gorge 
Farmiloe London, 543, 5008, and 2067 
Holborn) 

Farmiloe (T. & W.), Ltd, Lead Merchants, 19-23, 
Rochester-row, London, ЗЛУ. (Farmiloe 
London, 22, 5091 and 675 Westininster) 

Farnworth District Council Electricity Works, 
Farnworth, Lanes. (J. D. Pember, Elec- 
trical Engineer and Tramway Manager (47) 

Farnworth Di-trict Council. Electric Tramways 
Farnworth, Lanes. (J. D. Peuiber, Сикшеег 
and Manager) (47) 

Farr & Sons, Electric Light Contractors, Don- 
caster 

Farrar, Alfred, Electrical and Mechanical Engi- 
neer, Notts. Works, Newark-on-Trent( Furrar 
Newark) 

Farrar, Douglas, B.Sc., Asst. Lecturer in Elec- 
trical Engineering, University College of 
North Wales, Bangor 

Farrar, S. H., NI. I. C. E., Consulting Engineer, 
54, Old Broad-st, London, E. C. 

Farrell, A. B., Enyineer-in-Charge, Corporation 
Electricity Works, Belfast 

Farrell, H. O., Electrical Iugineer, 106, Princess- 
st, Manchester 

Farringdon Works and Н. Pontifex & Sons, 
Limited, Engineers, Coppersmiths. &с., 
Farringdon Works, Shoe lane, London, Е.С. 
(Cuprite London, 790 Holborn) 

Farris, Сћаз,, Arc Metal Worker. 81. Bishopsgate- 
st Within. London, Е.С. (acte ag London, 
9397 London AA all: 

Farrow, А. E.. Engineer and Works Manager, 
Windsor Electrical Installation Со, Ltd, 
l'eascod-st, Windsor (ерее Windsor) 

Farwig, Johnson & Со. Metal Merchants, 32, 
St. Mary-at Hill, London, E. C. (аги 
Johnson London, 060 Avenue) 

Fase, S. II., Eiecerrical Engineer, Callender's 
Cable & Contraction Co, Hamilton House, 
Vietorin Embankment, London, Е.С. 


Faulkner Bronze Со. Lid, Art Metal Workers, 
27. Ely-pl. London. Е.С. 

Faulkner, J., Electrician and Lightning Con- 
ductor Manufacturer, 13, Great Ducie-st, 
Strangeways, Manchester; and at 198, 
York.st. Belfast (Раш Снег Strangeways 
Manchester) 

Fawcett, D. L., Electric Light Contractor, 32, 
Sholebroke-mount. Leeds 

Fawcett, Е. M.. Electrical and Mechanical Engi- 
neer, d, Sydney-ter, Newest, Paignton 

Fawcett (Mark? & Со. Constructional Engineers, 
50.Queen Anue's-gate, Westainnster, London, 
S. W. (Abedneyo London, 78 Westminster) 

Fawcett, Preston, Ltd, Engineers and Boiler 
Makers, 17. York-st, Liverpool (Fawcett 
Liverpool, 115 Central) 

Fawcus, W. I'. James, M. I. C. E., M. I. E. E., Ele. 
trical Engineer. 14. Coliege- land. Manchester 
(Faweus Manchester, $945) ; and 4, Queen 
Vietoria-«t, Lon on, E.C. 

Fawdry, К. W., Electrician, д, Lansdowne-cres, 
Worcester 

Fawley (G.) E Son, Ltd, Electrical and Venti- 
lating Engineers, Saville Park-st, Halifax 
(6527) 

Fawssett, E., Electrician, 219, Oxborne-rd, Jes- 
mond, Newcastle-on-Tyne 

Fay (J. G.) & Со. Ltd. Месиле Light Con- 
tractors, 89 & 90, High-st, Southampton 
(Fay Southampton, 10) 

Fazackerley, Edw., Electrical Engineer, Rainhill 
Asyluin, Rainhill, Lancs. 

Fearnhead, Alexander, Electric Light Fittings 
Maker, 554, Caledonian-rd, London, Х. (307 
King's Cross) 

Fearnley, А. К.. Manager of Corporation Tram- 
ways, Shetlield 

Fearon, Н. N., Consulting 
Winchester-st, London, E. C. 
Wall) 

Feathers, P., Electrical Instrument Maker, 6. 
Castle-st, Dundee (79203 

Fecher, M. J., Dealer in Electrical Supplies, 1. 
James-st, Old--t, London, E.C. 7 
Central | 

*Fedden, S. Edgar, A. M. I. C. E., M. I. M. E., General 
Manager and Engineer, Corporation. Elec- 
trie Supply Departinent, Commereial-st, 
Shethela (Electricity Ae ffe, 9 and 37.37, 

FEED WATER, FUEL SAVED BY HEATING—- 
Se рече 14 

Feeny, V. I., Consulting Engineer and Patent 
Agent, 60, Queen Victoria-st, London, B.C. 
(Victor Кесин London) 

Feetham, Mark NI. I. VI. E., X. M. I. E. E.. Engineer, 
London Electric Supply Corporation, Stow- 
age Wharf, Deptford, London, S. E. 

Feetham (Mark) & Со, Eleetrie Dell Manu- 
facturers, 9, Clifford-street. and 17, Soho-8(, 
London, W. (Fecthons London 17:27 Gerrard; 

Fehr. Е. I.. Engineer вой Avent for Conrad 
Fel-ini Berl, 22, Albert-blelgs, Preesou'a- 
row, Liverpool 

Feist, Мг-.. Electrician. 4, Clarence-st. Brighton 

Feldmann, Oswald, Electrical Engineer, Siemens 
Mos, & Co, York Mansion, York-st, West. 
ninster, London, S. W. 

Каме, А. E.. El-etrical Eugineer, 10, Quer n 
Victoria st, Reading 


Engineer, 6. (Gt. 
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Fell, A. L. C., M. I. E. E., Chief Officer of Tram- 


ways, London С unty Council Tramways, | 


Dept, 303, Camberwell New-road, London, 
$.Е. 

Fell, Alfred, Electrical Engineer, 7, Elborow-st, 
Rugby 

Fell & James, Consulting Engineers and Patent 
Agents, 1, Queen Victoria-st, London, Е.С. 
(Lodestone London, 317 Bank) 

Fell, John, Tramway Engineer, 25, Victoria-st, 
London, S.W. (Fellowsum London, 405 
Weatminster) 

Fella, Е. Mains 
Сгоу оп 

Felling Electricity Works (Northern Counties 
Electricity Supply Co), Felling-on-Tyne 

Fellingham, E. E. Electrical Engineer, 78, 
Shaftesbury-rd, Brighton, 

Fellowes, Н. J., Electrical Engineer, 74, Elswick- 
га, Newcastle-on-Tyne 

Fellows (Percy V.) & Co, Electrical Engineers, 
Croaa-st, Walsall 

Feilows, Thomas H., Electrical Engineer, 12, 
Burlington-chambers, New-st, Birmingham 

FELTEN & GUILLEAUME CARLSWERK 
ACTIEN-GESELLSCHAFT, Miilheim-on- 
Rhine, Electrical Wire and Cable Manufac- 
turers iW. F. Dennis & Co, Agents, Albert- 
bldgs, 49, Queen Victoria-st, London, E.C.) 
(Fredcanis London, 343 Bank) Bee Advt., 
р.7 and also CONTINKSTAL DIVISION 

Fenlon & Son, Electric Bell Fitters, 8, Tudor- 
st, London, E.C. 

Fenn & Co, Limited, Tool Manufacturers, 136, 
Borough High-st, London, S.E. 

Fennell T., Electrical Engineer, 46, Paynton-rd, 
St. Leonards, Hastings 

Fennell, W., A. M. I. E. E., Electrical Engineer, 8, 
Ferndale- road, Leytonstone, Loudon, 
N.E. 

Fenner, James & Co, Ltd, Electrical. Engineers, 
25, Berwick-st, Oxford-st, and 17, Shaftes- 
bury-ave, London, W. (619:2 Gerrard) 

Fenning, E. G., Electrical Engineer, 5, Briar- 
wood, Clapham, London, S.W. 

Fenton & Barnes, Electric Light Contractors, 6, 
New-st, and 94, Brompton-rd, London, S. W. 
(748 Western) 

Fenton W. H., Traffic Supt, Dewabury, Batley 
and Bristol Tramways, Bradford-rd, Batley, 
"York. 

Ferguson, C. J., Electrician, 106, Bunhill-row, 
London, E.C. (602; Central) 

Ferguson (D.) & Co, Electrical Engineers, 132, 
West Nile-st, Glasgow (712 Royal) 

Ferguson (J.) & Co, Electrical Engineers, Bally- 
mena, co. Antrim, Ireland 

Ferguson, James, Manager Electrical Dept., 
Kelvin and James White, Ltd, 18, Cam- 
bridge-st, Glasgow 

Ferguson, John C. Consultiog Electrical Eugi- 
neer, Gresham-chambers, Wolverhampton 

Ferguson, R., В.Ѕс., Demonstrator in Engineer- 
ing, Municipal Technical College, Sunder- 

nd 

Ferguson, R. S., Electrical Engineer, South- 
ampton Docks, Southampton 

Ferguson, Russell F., M.I.E.E. Borough Electri- 
cal Engineer, Electricity Works, Earl.st, 
and West Holm, Priory-rd, Hastings 


Supt, Electricity Works, 
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Ferguson, Thos., Electrical Engineer British West- 
inghousa Co, Ltd, Norfolk-st, London, W.C. 

Ferguson, W. J., Eleetrical Engineer, Electricity 
Works, Sumimer-st, Redditch 

Fernie, F., Asst. Mains Engineer, Corporation 
Electricity Works, Edinburgh (2709) 

FERRANTI LIMITED, Electrical and General 
Engineers, Hollinwood, Manchester (Fer- 
ranti Hollinwood, 91, 48 and 50 Failsworth, 
Manchester) London Meter Depot: 29, St. 
John's-sq, Clerkenwell, London, Е.С. See 
also page до? 

*Ferranti, Sebastian Ziani de, Electrical Engi- 
neer, Ingleside, Lyndhurst-rd, Hampstead, 
London, N.W. (1.5 Hampstead) 

Ferrier, R. M., M.Sc., C.E., Protessor of Engi- 
neering, University College, Bristol 

Ferry & Со, Electrical Eusineers, 155, Shaftes- 
bury-ave, London, W. C. (5027 Central) 

Festing, Major-General, H.E, C.B., F. R. S., 
M.I. E. E., 50, Queen’s-vate-ter, London, S.W. 

Few, H. J., Electrician, Melrose, Ceylon-rd, 
Westclitfe, Sussex 

Few, W. E., Charge Engineer, Corporation Elec- 
tricity Works, Burton-on-Trent 

Ffinch, B. T., C.LE. (late Director-in-Chief, Indo- 
European Government Telegraph Depart- 
ment), 1, Kidbrook Park-rd, Blackheath, 
Loudon, S.E. 

Fidge & Со, Manufacturers of Electrical Acces- 
вогіез, 7, Ebury-st, London, S.W. (%. 
Westminster) 

Fidler, A., Borough Engineer and Surveyor, 
Guildhall, Northampton 

Fidler, T. Claxton, M.Inst.C.E., Professor of 
Engineering, University College, Dundee 

Field, A. B., В.А., B.Sc., Electrical Engineer, 
Hoath, Crowborough, Sussex 

Field, Algernon Sidney, Electrician, Aberdeen 
Lodge, Worple-rd, Wiiubledon 

Field, A. M. C., Electrical Engmeer, 44, Cam- 
bridge-rd, Thornaby-on-Tees 

Field, С. L., Electrician and Chemist, 15, Upper 
Marsh, Lambeth, London, S.E. 

Field, Howard, Electrician, 38, Mincing-lane, 
London, Е.С. 

Field, J. Hermann, Electrical Engineer, St John’s 
House, Sevenoaks, Kent 

Field, John E., jun., Electrician, 13, Leinster- 
sq, Rathmines, c». Dublin 

Field, Mallett & Co, Ltd, Engineers and Con- 
tractors, 38, Mineing-lane, London, Е.С. 
(Mallett London, 2158 Avenue) 

“Field, M. B., M. I. E. E., A. M. I. C. E., Electrical 
Engineer, 18, Farnaby-rd, Bromley, Kent 
(^77 Bromley) 

Field (Rogers), Bean E Jensen, Consulting 
Engineers, 7, Victoria-st, London, S.W. 
Field & Sou, Manufacturing Electricians, Mar- 

ket-sy, Aylesbury 

Fielder & Rees, Electricians, 15 and 15 Maiden- 
head-et, Aldersygate-st, London, Е.С. 

Fielding (С. К.) & Co, Electricians, &c., 28a, 
Grand Parade, aud 10, Kitte-In, Cork (1/14) 

Fielding, J. W., Electrician, 59, Dairyhouse-rd, 
Derby 

Fielding aud Platt, Ltd, Заз and Oil Engine 
Builders, Atlas Iron Works, Gloucester 
(Atlas Gloucester, 58) ; and 118, Queen Vic- 
toria st, London, Е.С. (5145 Bank) 
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Fieldwick, К. W., Consulting Engineer, 
Victoria-st, London, S.W. 

Fife Electric Power Co, Ltd, 5. Gt. George-st, 
London, W. See also page 557 

Fiford & Sons, Manufacturing Electricians, 63, 
Northam-rd, Southampton ; and at Bourne- 
mouth and Winchester 

Fildes, S., Electrical Engiueer, 42, Great Under- 
bank, Stockport 

Fileman, M. A., Electrical Apparatus Maker 99, 
Queen's-rd, Brighton 

Filgate, А. E, Electrical Engineer, 10, Queen 
Victoria-st, Reading 

Filmer & Mason, Electric Bell Fitters, 119, High- 
st, Guildford 

Finchley Electric Light Co, Ltd, Electricity 
Supply Company, 2, Gray's Inn-rd Holborn, 
London, W.C. See also page 557 

Fincbley Urban District Council's Electricity 
Dept., 2, Broadway, Finchley, London, N. 
(Edward Calvert, Consulting and Resident 
Engineer) 

FINDLAY, DURHAM & BRODIE, Electrical, 
Mechanical and Mining Engineers and 
Colonial Contractors and Exporters, 110, 
Cannon-st, London, Е.С. (Yaldnif London, 
837 Bank) 

Fine Art & General Insurance Co, Ltd, 90, 
Cannon-st, London, Е.С. ( P/quancy London, 
604 Bauk); Midland Branch: Newton- 
chambers, Cannon-st, Birmingham (Cathay 
Birmingham, . 2551 Central) 

Finlay, Archibald H., A. C. G. I., A. I. E. E., Willes- 
den, Holy wood, Co. Down, Treland 

Finlay (John) & Co, Ltd, Electric Lighting 
Contractors, 18, Renfield-st, Glasgow (12422) 

Finlay (Wm.) & Co, Electrical Eugineers, 16, 
North St. Andrew-st, Edinburgh (725) 

Finlay. Wm., jun., Electrical Engineer, 77, 
Great King-st, Edinburgh 

Finn, Meyer, M.Sc., Head of Electricity, Physics 
and Mathematics Dept., Municipal Technical 
School, Southend-on-Sea 

Finnegan, Robt, Tramway Contractor, East 
Park, Northampton 

Finnis, T., General Manager and Secretary, Direct 
United States Cable Company, 240. Win- 
chester House, Old Droad-st, London, E.C. 

Fippard, A. J., Consulting Electrical. Engineer 
(Pressland and Fippard), Broad Sanctuary 
Chambers, W east minster, London, S. W. 
(Pressland London) 

Firbank, J. T., Electric Tramway and Railway 
Contractor. 15 & 16, Railway Approach, 
London, S. E. 

Fire Alarm Telephone and Street Signal Co, 
7. Queen-sq, Eldon-st, London, Е.С. 

FIRE OFFICE AND ALL OTHER ELECTRIC 
LIGHTING RULES See pp. 288 to 401 

Fireproof Electric Switchboard Со, Ltd, 
Custom House arcade, Liverpool 

Firmin, F., Electrician and Ironmonger, 33, 
Cliffe High-st, Lewes 

Firth (D.) & Son, Electrical Engineers, 14, 
Cannon-st, Manchester; and at Dukinfield 
and Hyde 

Firth, Harold W., Engineer in Charge of Electric 
Lighting Station, Great Eastern Railway, 
Norton Folgate, London, E. C.; and 16, 
Frederica-rd, Chingford, Essex 
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Firth W. W., M.Sc, Demonstrator in Engi- 
neering. Durham College of Science, New- 
castle-on-'Ty ne . 

Fischer Motor Vehicle Syndicate, Electric 
Vehicle Makers, 9, Charing Cross-road, 
London, W.C. (58 E Gerrard) 

"Fischer, Sir Henry Charles, C.M.G., Director 
Eastern Telegraph Company, Limited, 
“ Southover," Bromley, Kent 

Fishenden, E. G., Electrical Engineer, 175, 
Fentiman-rd, Y auxhall, London, S.W. 

Fisher & Co, Electrical Engineers, St. Mirren 
Works, McDowall-st, Paisley, N.B. (444) 

Fisher, Chas. V., Electrical and Motor Engineer, 
25, Hall Gate, Doncaster 

Fisher, F., Electrician, c/o Electrician-in- Chief, 
Fastern Telegraph Co, Electra House, 
Finsbury Pavement, London, Е.С. 

Fisher, H. O., Telegraph Engineer, Ту Mynydd, 


Radyr, Carditt 

Fisher, James, Traffic Superintendent, Cor- 
poration Electric Tramways, Kirkcaldy 
(170) 


Fisher, J. Greevz, Lubricator Manufacturer, 78, 
Harrogate-rd, Leeds  (Aiagtsher Chapel 
Allerton) 

Fisher, P. A., Electrical. Engineer, Ashbourne 
Villa, Tyrrell-rd, Dulwich, London, S.E. 
Fisher, P., Manager, Corporation Electric Tram- 

ways, Dundee (7252) 

Fisher (S.) & Со, Malleable Iron Founders, Pelham 
Works, Mitchell-st, Sheffield (Mudlevble 
«Ас еа, 1258) 

FISHER, W. CLARK, A. M. I. C. B., Mechanical ап 
Electrical Engineer, 24, Albany-rd, and 125, 
Gordon-rd, Ealing, London, W. 

Fitch, Bennett, M. I. C. E., Director St. James’ 
and Pali Mall Electric Light Co, and Central 
Electric Supply Со, Lauriston House, 
Grange-rd, Ealing, London, W. 

Fitch (В. S.) & Co, Electrical Engineers, 500 
Goswell- a London, E.C. 

Fithian, A. W., Electrical Engineer, 22, Victoria- 
ave, Whitley Bay, Northuuiberland 

FitzGerald, Desmond G., Consulting Electrician 
and Electro- Chemist, “Stanhope,” Ashen- 
rd, Clare, Suffolk 

FitzGerald, Maurice, Professor of Civil Engi- 
neering, Queen's College. Belfast 

FitzGibbon, W. J. G.. Secretary and Manager 
Brockic-Pell Are Lamp, Ltd., 60, Worship- 
st, London, Е.С. 

FitzHerbert, Arthur H F., Electrical and 
Mechanical Engineer, 4, Harefield- rd, Crouch 
End, London, N. 

Fitzmaurice, Maurice, C. M. G., Chief Engineer and 
County Surveyor to London County Council, 


County Hall, Spring Gardens, London, 
S.W. 
Fitzsimons, Hiram, Electrical Engineer, 9, 


Stanley-st, Craigton, Govan 

Flamwell (Thos.) & Son, Electricians, Worksop ; 
and Hich-st, Chesterfield 

Flannery, Baggallay & Johnson. Engineers, 9, 
Fenchurch-st, London, Е.С. (Drafting 
London, 325 Avenue) 

FLASH AND SEARCH LIGHT, LONDON COUNTY 
COUNCIL RULES — Scc pages NZ and 28.3 
Flather, A., Electrician, 87, Cemetery-rd, Beeston 

Hill, Leeds (471 Central) 
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Flather & Co, Ltd, Electrical Engineers, Park | Fletcher, J. W., A.M.LC.E., M. I. E. E., Tele- 


Electrical Works, Marshall-st, Holbeck, 
Leeds (Flather Marshall-strect Lecda, 1829) 
See also page 527 | 

Fleet and District Electricity Co, Ltd, 5 and 6, 
Gt. Winchester-st, London, Е.С. Sceal/so p.027 

Fleetwood, Chas., District Manager National 
Telephone Co, Brighton 

Fleetwood, Charles Thomas, Telegraph Engineer, 
Teigngrace House, Amherst-road, Hackney, 
London, N.E. 

Fleetwood and District Electrie Light and Power 
Syudicate, Limited, 9, Arundel-st, London, 
W.C.; and Premier-chambers, Fleetwood 
(Oswin Hansom, Engineer and Man. Dir.) 
See also page 557 

Fleetwood, Н. O., Electrician, Engineering Dept, 
Head Post-office, Cardift 

FLEMING, BIRKBY & GOODALL, Limited, 
West Grove Mill, Halifax; and 39, Lime-st, 
London, Е.С. (Fleming Halifux, 48 ; Jim- 
crow London, 2800 Avenue) See Advts., pp. 
1063 and 1270 

Fleming & Co, Electrical Engineers, 15, Cham- 
bers-st, Edinburgh; and at Leith 

Fleming & Co, Manufacturers of Electric Blasting 
Apparatus, 51, Robertson-st, Glasgow (0353) 

Fleming Dynamo Brush Co (The), 49, Rumford- 
«t, C.-on-M., Manchester 

Fleming, E. H., Rolling Stocks Supt., Electric 
Tramways Dept., Мапогв, Newcastle-upon- 


ne 

Flenmg & Ferguson, Ltd, Stearn Engine Makers, 
Phanix Works, Paisley, N.B. (Phænix 
Paisley, 18) 

Fleming: John) & Со, Electric Bell Fitters, Sedley- 
pl. Oxford-«t, London, W. (Beneficial Lon- 
don, 1507 Gerrard) 

*Fleming, Prof. J. А. M.A., D.Sc., F.R.S., 
M. I. E. E., Consulting Electrician & Electrical 
Engineer, Pender Electrical Laboratory, 
University College, Gower-st, London, W. C. 

Fleming, T. J., Electrical Engineer, British 
Tbomson- Houston Co, Ltd, 85, Cannon: st, 
London, Е.С. 

Flemyng, M. C., Chief Engineer, Richmond 
Surrey) Electric Light and Power Com- 
pany, Richmond, Surrey (Electric Richmond 
Surrey) 

Fletcher, B. Morley, A. M. I. C. E., Consulting 
Electrical Engineer, 7, Victoria-st, London, 
S.W. ( Agonim London, 5085 Westminster) 

Fletcher, F. Purser, Asst. Engineer, Electric 
Lighting Station, Fulham, London, S.W. 

Fletcher (Geo.) & Co, Mechanical Engineers, 
Masaon & Atlas Works, Litchurch, Derby; & 
21, Mineing-lane, London, Е.С. (Amarilla 

| Loudon, 2813 Avenue) 

Fletcher, G. E., A.M.Inst.C.E., M.I.E.E., Con- 
sulting Engineer, 77, King-st, Manchester 
(Rheostat Manchester, 670 Nat.); and The 
Homestead, Cale Green, Stock port 

Fletcher, H., Electrician, Hillside Cottage, Hayle, 
Cornwall 

Fletcher, H. & W., Electric Bell Fitters, 30, 
Biggin-st, Dover 

(JOHN), Limited, Plain & Enamelled 
Slate for Insulating Bases, Discs, &c., 
Carnarvon (Fletcher Carnarvon) See Adyt., 
р. 1283 


| 
| 


graph Engineer, The Homestead, Cale 
Green, Stockport 

Fletcher, J. Y., Branch Manager, General Electric 
Со. Ltd, 16, St. Andrew's-st, Dublin; (673); 
and Grosvenor Lodge, Rathgar 

Fletcher & Phillipson, Dealers in Electrical 
Supplies, 10, Lower Baggot-street, Dublin 
(200) 

Fletcher, В. H., B.A., Electrical Engineer 
(Lewis & Fletcher), Prudential-bldgs, St. 
Mary's-st. Cardiff; and Essendene, Llanishen, 
Glam. 

Fletcher, Russell & Co, Ltd. Artistic Ironfounders, 
Palatine Works, Warrington; and London 
and Manchester (Cuseries Warrington, 70) 

Fletcher, Thomas, Telephone Engineer, National 
Telephone Co, Telephone House, Victoria 
Embankment, London, Ю.С. 

Fletcher, W., Electrical Engineer, Ovingham 
House, Beech Grove, Whickham, Е.5.0., co. 
Durham 

Fletcher. Wm., M. I. Mech. E., 128, West Parade, 
Lincoln 

Flett, Geo, Engineerand Joint Managing Director, 
Dick, Kerr & Со, Abchurch-yard, Canuon- 
st, London, F.C. 

Flew, Е. R., Electrical Engineer, 83, North 
End-rd, W. Kensington, London, W. 

Flint, W., Electric Bell Fitter, High-st, Uckfield, 
Sussex 

Flint, Wm., J., Manganese Merchant, 70 & 71, 
Bishopsgate-rt Wu, London, Е.С. (Erogen 
London, 491 Loudon Wall) 

Flood, G. N., Electrical Engineer, 67р, Mildmay- 
rd, Chelmsford 

Flood, Н. E., Electrical Engineer, 96, Geldeston- 
rd, Clapton, London, N.E. 

Flood, W. H., Manager, Electrical Engineering 
Dept. Thames Iron works, Shipbuilding and 
Engineering Co, Ltd, Orchard Yard, Black- 

wall, London, E. 

Flood-Page, A., A. I. E. E., Electrical Engineer, 
55, St. George’s-ay, London, S. W. 

Flood-Page, Major S., Director Marconi Inter- 
national Marine Communication Co. and 
Director Marconi's Wireless Telegraph Co, 
18, Finch-lane, E. C., and 35, St. George’s- 
ва, S. W., London 

FLOW OF STEAM IN PI ES Soe page 79 

Flower, J. Wm., A. I. E. E., Electrical Engineer, 
Brush Electrical Engineering Co, Ltd, Ве!- 
vedere - rd, London, S.E. 

Flower, Spencer, Electrician, Middle-hill, Broad- 
way, Worcester 

Flynn Bros. & Co, Art Metal Workers, New 
Summer-st, Birmingham 

Коме W. S., Eogineer and Manager, Corpora- 
tion Electricity Works, Gunwharf-road, 
Portsmouth 

Foinette, Rev. T. W., A. I. E.E., Didsbury College, 
near Manchester 

Folding Gate Co, Ltd, Makers of Tramcar Gates, 
&c., 95, Couper-st, Glasgow (Gates Glasgow, 
4718 Royal) 

Folkestone Electricity Supply Co, Ltd, 27, Sand- 
gate-rd (97), and Shorncliffe Electricity 
Works, Folkestone (104) (T. Hesketh, 
Engineer-in-Chief ; F. Hall, Sec.) See also 


~ ow 


р. 9.0 d 


INDIOES TO THIS VOLUME WILL ВЕ FOUND ON PAGES 19 TO 40. 
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Folkestone Motors, Ltd, 27, Ssndgate-rd, Folke- 
stone 

Fooks-Bale. J. H., Chief Electrical Enginecr, 
Tram ways Dept., 55, Piccadilly, Manchester 
($017); and Sunny Bank, Livereidge-rd, 
Higher Tranmere, Birkenhead 

Foot (Rowland G.) & Со, Engineers, 120-122, 
Fenchurch-st, E.C., and (works) 3, Pen- 
arth-«t, N.E.. Loudon (Foot post London) 

Foote, Henry, Electrical Engineer, 66, Victoria- 
at, London, S.W. 

Foote & Milne, Ltd, Electrical Engineers and 
Contractors, 66, Victoria-st, London, S.W. 
(Pedetentin London, 322 Westminster) Sce 
also р. 257 

Forbes, Е. E., Electrical Engineer, 9, King-st, 
Southport | 

Forbes’ Patent. Rail and Сир-М№ Syndicate, 
Ltd, 29 & 30, College-st, London, Е.С. 
(Archivaria London, 4806 Central) 

Forbes, Prof. George, M.A., F. R. S., M. Inst. C. E., 
&e., Consulting and Electrical Engineer, 
54, Great George-st, London, S. W. (Тай- 
race London) 

Ford, A. С. A.M.LE.E., Electrical Engineer, 
29, Hall Croft, Beeston, Notts. 

Ford, С., Dynamo Brush Maker and Manufac- 
turers’ Agent, 60, Gracechurch-st, London, 
Е.С. (Nitryls London, 2071 Central) 

Ford, C. L., Portable Battery Manufacturer, 55, 
Market at, Stalybridge 

Ford, Frederic W., A. I. E. E., St. Keverne, Park 
Hill-rd, Wallington, Surrey 

Ford (John) & Co, Makers of Globes and Shades, 
Royal Holyrood Works, Edinburgh (Ford 
Edinburgh, 749) ; and 23, Holborn-viaduet, 
London, Е.С. 

Ford (T. W.) & Co, Consulting Engineers, 9, 
Bridge-st, London, S.W. (Forcato London) 

Ford-Moore, А. P., A. M. I. C. E, Civil and Elec- 
trical Engineer, 9, Lammas-pk-gdus, Ealing, 
London, W. (AMoorage London) 

FOREIGN WEIGHTS AND MEASURES—sec 
pages 160 and 161 

Forest City Electric Co, Makers of Rail Bonds 
and Commutator Seginents, 3, Gore-st, 
Piccadilly, Manchester (W. А. Neff, Mana- 
ger) (Forestry Manchester, 5414 Central) 

Forman, W. J. G., Civil & Electrical Engineer, 
Moffat, Х.В. (Forman Moffat) 

Forrest, Frank, Asst. Engineer, Charing Cross 
and Strand Electric Supply Co, 86, Fen- 
church-st, London, Е.С. 

Forrest (G.) & Son, Electric Light Contractors, 
5 & 6, Nevill’s-ct, Fetter-lane, London, E.C. 

Forrest, R., Electrician, York-rd, West Hartle- 
pool (0692) 

Forrest (Thos.) & Sons, Dealers in Electrical 
Supplies, 29, South Clerk-st, Edinburgh 
(02774 Central) 

Forrester (Е.) &Co., Electrical Engineers, 8 & 10. 
Moorfields, and 26, Pall Mall, Liverpool 
(7258 Central) 

Forrestt & Son, Limited, Electric Launch 
Builders, Wyvenhoe, Colchester ; and 101, 
Leadeuhall-st, London, Е.С. (6942 Avenue) 

Forshaw, Alfred С., Superintendent Direct 
United States Cable Company, 39, Mark- 
о and 34, Throgmorton-street, London, 
SA 


Forster, А. L., Electrical Engineer, Chance 
Bros. & Co, Ltd, Smethwick, ur. Birmingham 

Forster, C. W., Electrician, Wynustay, Roebuck, 
Milltown, co. Dublin 

Forster, Н. R. G., Shift Engineer, Electricity 
Works, Brompton, Kent 

Forster, R., Electrician, J. Sunderland E Co, 
Victoria Electrical Works, Halifax 

Forsyth, James, Electrical Engineer, 34, Victoria- 
st, London, S.W. 

Fort William Electric Lighting Company, 
Limited, Fort William, Inverness-shire 
(D. Macniven, jun., Sec.) Sce alse page 3.77 

Fortenbaugh, S.B., Electrical Engineer, Hamilton 

House, У ога Embankment, London, E.C. 

Fortescue, Lloyd & Co, Electric Light Contrac 
tors, 61, West Smithfield, London, Е.С. 
(6S8 Holborn) 

Forth, F. C., Principal, Municipal Technical 
Institute, Belfast 

Forward Electrical Co, Electrical Engineers, 
Woodeock-st, Birmingham 

Foslett, J., Electric Bell Manufacturer, 8, Charles- 
st, Newport, Mon. 

Fossett, J. H., B.Sc., 2nd Class Technical 
Officer, Eugineer-in-Chief's Dept, General 
Post Office, London, Е.С. 

Foster, A. Le Neve, Electrical Engineer, 4x, 
Bickenhall-mans, Gloucester-place, Londou, 
W. 

Foster Bros, Ltd, Pole Manufacturers, Lea 
Brook Tube Works, Wednesbury (Fosters 
Wednesbury, à: 

roster & Co, Are Lamp Manufacturers, Bath's- 
arcade, Worple-rd, Wimbledon, London, S. W. 
(Fosters Wimbledon, 9,78 Wimbledon) 

Foster, |). B., Electrical Engineer, 20, Victoria- 
rd, Leeds 

Foster, E. I)., M. Sc., Head of Engineering Dept, 
Municipal Technical School, Brighton 

Foster (Edward) & Son, Limited, Electrical and 
General Engineers, На ах (Foster Halifax); 
at Bradford ; and at 49, Queen Victoria-st, 
London, Е.С. 

Foster, G. Carey, LL.D., D.Sc., F.R.S., M. I. E. E., 
Principal, University College, London, W. C.; 
and Lady walk, Rickmansworth, Herta. 

Foster, H. Llewellyn T., A. M. Inst. C. E., A. I. E. E., 
Electrical Engineer, Engine Boiler aud E. L. 
Insurance Company, Lid, 12, King street, 


Manchester | 
Foster, lIerbert F., Resident Electrical Engineer, 
Electricity Worke, Church- st, Epsom 


(Council Epsom) 
Foster, James, Electrica] Engineer, Meat Market 
Electric Lighting Plant, Birmingham 
Foster (Joseph) & Sons, Engineers and Boiler 
Makers, Soho Foundry, Preston (96) 
Foster, J. A., Electric Lighting Contractor, 
21, Remington-st, City-rd. London, №. 
Foster, Ll. Ll., A. M. I. E. E., Assistant Distribu- 
ting Engineer, Charing Cross and City 
Electric Co, Ltd, 76, Ludgate-hill, London, 
Е.С. | 

Foster, R., Chief Asst. Engineer, District Council 
Electricity Works, AstonManor, Birmingham 

Foster, S. S., Electrical Engineer, Electricity 
Power Station, Ilkeston, Derby 

Foster (Wm.) & Co, Ltd, Engineers, Welling. 
ton Foundry, Lincoln (Foster Lincoln, 18 
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Fothergill & Со, Ltd, Electrical Engineers 
and Contractors, 53, Victoria-st, S.W., 7, 
Mincing-lane, Е.С. (Insulous London, 644 
Victoria), and 5, St. James Parade, Muswell 
Hill, N., London ; and at Richmond, Surrey 

Foulds, Howard, F.C.I.S., Secretary Electrical 
Standardizing, Testing and Training Insti- 
tution, Faraday House, Charing Cross-rd, 
London, W.C. (Standardizing London, 
5048 Gerrara) 

Foulger, Charles, Maker of Electric Indicators 
for Ships, &c., 57 and 58, Wapping, and 
Sparling-st, Liverpool (1825 Central) 

*Fournier, E. E., Consulting Electrician, Prisma, 
Dalkey, co. Dublin, Ireland 

Fourniss, C. W., Electrical Engineer, 1, Stone- 
nest.st, Tollington Park, London, N. 

Fowkes, Fred., Electrician and Managing Direc- 
tor, R. H. Fell & Sons, Limited, Windermere; 
and Hawkestead, Ambleside 

Fowle Bros, Electric Bell Fitters, King.st, 
Gravesend 

Fowler, A., Asst. Professor of Physics, Royal Col- 
lege of Science, Exhibition-rd, London, S.W. 

Fowler, C. C., Deputy Mauager, Corporation 
Electricity Works, North-rd, Brighton 

Fowler, G. V., Electrical Engineer, Albert Works, 
Graham-st, Birmingham ; and The Cheat- 
nuta, Warwick 

Fowler, H. F., Electrical Engineer, 43, Morpeth- 
rd, Hackney, London, N.E. 

Fowler, John, Electrician, 87, Harley-rd, Harles- 
den, London, N.W. 

Fowler (John) & Co (Leeds), Ltd, Engineers, 6, 
Lombard-st, London, E.C.; and Leeds 
(Steamplow London, 290 Avenue, 53%; Cen 
tral; Fowler Leeds, 513) See also р. 557 

Fowler, W. E., Electrician, 11, Beckwith-rd, 
Herne Hill, London, S.E. 

Fowler, W. H., Wh. Sc., M. I. C. E., Consulting 
Engineer, 55, New Bailey- at, Manchester 

Fowler, Win., Telegraph Inspector, Postal Tele- 
graphs, Aberdeen 

Fowler- Lancaster, Ltd, Electrical Engineers, 
Cornwall-bldga, Newhall-st, Birmingham 
(Energy Birmingham) 

Fownes Forge and Engineering Co, Ltd, 
Mechanical Engineers, 9, Fenchurch-ave, 
London, Е.С. (4105 Avenue); апа at New- 
сах е-оп-Тупе, Cardiff and South Shields 

Fox, Charles G., Electrician, Ernest F. Moy 
(Limited), 3, Greenland-pl, Camden Town, 
London, N.W. 

*Fox, Sir Douglas, C. E., Consulting Engineer, 
28, Victoria-st, and 12, Queen's Gate-gdus, 
London, S.W. 

Fox (Sir Douglas) and Partners, Consulting 
Engineers, 28, Victoria-st, London, S.W. 
(Traction London, 10 Westminster) 

Fox, E. J., Electrician, Willana & Robinson, 
Ltd, Victoria Works, and Grosvenor House, 
Clifton-rd, Rugby 

Fox, F. W., Electrical! Engineer, 39, Bank.st, 
Ashford, Kent 

Fox, H., Electrical Engineer, Morley Electrical 
Engineering Co, Troy Works, Stanningley, 
andThe Avenue, Lidgett-pk, Roundhay, Leeds 

Жох, R., Engineer and Coppersmith, 26, Tomlin- 
ter, Rhodeswell-rd, Limehouse, London, E. 
(3008 Eastern) 
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Fox (Walter) & Co, Wire Workers, 23, Albion.st, 
South-grove, London, E. 

Foxcroft & Duncan, Electrical Engineera, 24, 
Queen’s-rd, Dalston, London, N.E. (Foz. 
ship London) 

Foxcroft (W. M.) & Со., Case Makers, 56, Perci- 
val-street, Clerkenwell, London, E.C. 

Foxley, G., Electric Light Contractor, 27, King-st, 
Regent-st, W., and 20, Bride- In, E.C., London 

Foyster, A. H., Chief Asst. Engineer, Corporation 
Electricity Works, Dewar-pl, Edinburgh 

Frain, Wm., District Superintendent of the 
Edison & Swan Co, Castle-st, Dundee (4/7) 

Frame, John, Electrical Machinery Dealer, 2, 
Hospital-st, Glasgow ; and 5, Talbot-pl, 
Dublin (Frame Dublin, 144) 

France, A., Second Station Envine:r, Kensington 
and Knightsbridge Electrice Lighting Со’в 
Station, Knightsbridge, London, S.W. 

France, Edward, Electric Bell Dealers, Cannon- 
passage, Cannon-st, Birmingham (396) 

France & Morgan, Ships’ Telegraph Makers, 
Whitefield Brass Works, Govan (69 Govan) 

France, W. M., Telephone Engineer, National 
Telephone Co, Telephone House, Victoria 
Embankment, London, E.C. | 

Francis, А. Н. М., Electrical Engineer, 76, 
Culverden-rd, Balham, London, S.W. 

Francis & Co, Electrical Engineers and Agente, 
20, Bucklersbury, London, E.C. ( Agencies 
London, 5553 Bank! 

Francis, E. S., Electrician, National Telephone 
Co, 6 and 8, Marshalsea-rd, London, S.E. 

Francis, Е. W., Electrician, Engineer-in-Cbhief's 
Dept., National Telephoue Co, Victoria Em- 
bankment, London, Е.С. (72 Head Office) 

Francis Geo. E., Motor Inspector, Tramway 
Offices, Brighton 

Francis, H. F., Chief Engineer, Oxford Electric 
Co, Ltd, 45, Broad.st, and 46, New Inn, 
Hall-st, Oxford 

Francis, Leo.. Electrical Engineer, Electrical 
Engineering Co, 33, St. John's- hill, Clap- 
ham Junction, London, S.W. 

Francis, О. F., Chief Electrical Engineer, Corpora- 
tion Electricity Works, Kirkcaldy (110) 
Francis & Sons, Manufacturers of Electrical Appa- 

ratus, High Cross-st, St. Austell, Cornwall 

FRANKENBURG (I.) & SONS, Limited, Makers of 
Insulated Cables and Wires for Electric 
Lighting, Power Transmission, &c., Green- 
gate Leather and Rubber Works, Salford, 
Manchester (Sincolor Manchester, 69: and 
5273) ; 1, Cripplegate-bldgs, Wood-st, Lon- 
don, Е.С, (Sincolor London, 8168 Central); 
and 62, Robertson-st, Glasgow Sce also раде 
557 

Frankland, Phillips & Co, Lightning Conductor 
Makers, 102, Fenchurch-st, London, E.C. 

Franklin, E. Stanley, Chief Electrical Engineer, 
c/o Bengal-Nagpur Railway Co, 152, Gres- 
ham-house, London, E.C. 

Franks, A., Electrician and Optician, 95 and 97, 
Deansgate, and 44, Market-st, Manchester 
(089.25) ; and 60, Bradshawgate, Bolton 

Fraser, A., Electrician, Eastern Telegraph Com- 
pany, Ltd, Electra House, Finsbury Pave- 
ment, London, E.C. 

Fraser, Andrew, A.LE.E., Telegraph Dept, Relay 
Station, Haverford west 
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Fraser & Chalmers, Ltd, Mining Machinery 
Manufacturers, 3, London Wall-bldgs, Lon- 
don, Е.С. (Vanner London, 1024 London 
Wall, 221 Central); and Егић, Kent 

Fraser, C. W., Engineer aud Electrician, 10, 
Eastwood-cres, Thornliebank, near Glasgow 

Fraser & Fraser, Ltd, Engineers, Boiler and 
Telegraph Buoy Makers, Bromley-by-Bow, 
London, Е. (Pressure London, 06 Eastern) 

Fraser, James, Telephone Engineer, Engineer's 
Office, Р.О. Telephones, Lothbury, London, 
Е.С. 

Fraser, James, M.Inst. C. E., Consulting and Hy- 
draulic Engineer, 100, Castle-st, Inverness 

Fraser (John) & Son, Boiler Makers, Millwall 
Boiler Works, London, E. (Highpressure 
London, 71 Eastern) 

Fraser, 5. G., Electrical Engineer, British Тћош- 
son-Houston Co, Ltd, Rugby 

Fraser, 5. G., Consulting Engineer, 14, West- 
moreland-st, Dublin 

Fraser, Samuel G., Consulting Engineer, 72-775, 
Fenchurch-st, London, Е.С. (1347 Central) 

Fraser, W. A., Borough Electrical and Tramway 
Engineer, Electricity Works, Nelson 

Fraser, Walker & Co, Electric Bell Fitters, 82, 
George-st, Edinburgh (2401) 

Fraser (W. J.) & Co, Makers of Redwood Test- 
ing Apparatus, 98, Commercial-rd East, 
London, Е. (44/3 Avenue) 

Fraser (W. W.) & Co, Electrical Engineers, 874, 
Fountain-bridge, Edinburgh (/¢16 Central) 

Frazer, T., A.M.I.C.E., Electrical Engineer, 114, 
Broadway, Plaistow, Essex 

Frazier (Н. P.) & Co, Electrical Engineer, 23, 
Congreve-st, Birmingham (29.91 Central) 

Fredgley, H. B., Е lectrical Engineer, Callender’s 
Cable & Construe tion Co, Напор House, 
Victoria Embankment, London, E.C. 

“ТЕБЕ” WIRING, FREE LAMPS, MOTORS, &c., 
FARTICULARS RELATING TO— sce pp. 306 
to 40.) 

Freeland, W. J. F., Electrician, c/o Messrs. 
Crompton & Co, Arc Works, Chelmsford 

Freeman, Chas, Telephone Contractor, Gui!d- 
hall-chambers, Norwich 

Freeman & Co, Electrical Engiueers, 21, Swallow- 
st, Piecadilly, London, W. (9%; Gerrard) 

Freeman, John George, Asst, Engineer, London 
Electric Supply Corporation, 25a, Cockspur- 
st, London, S.W. 

Freeman, Oliver, Principal and Head of Elec- 
tricity and Physics Dept, Municipal Techni- 
cal Institute, Portsmouth 

Freeman, Wm. S., Electrical Engineer and 
Contractor, Invicta Works, Otford, Kent 

French, А. H., Chief Engineer, Chelmsford 
Electric Light Co, Ltd, Chelmaford 

French, Archibald John, Electrician, 6, Fordyce- 
rd, Lewisham Park, London, S.E. 

FRENCH ELECTRIC POWER REGULATIONS— 
see pages 464 to 37.) 

French, C. L., Electrician, “ Ashleigh,” Curtis- 
rd, Hornchurch, Essex 

French (J. L.) & Co, Electrical Engineers, 36, 
Devonshire-rd, Bexhill 

French (John) & Co, Engineers and Electricians, 
69, Commercial-st, London, E. 

French, W., M.A.. Principal, Storey Institute 
& Municipal Technical School, Lancaster 
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Freshwater & Totland( I. W.) Electricity Supply Co, 
Ltd, Freshwater, Isle of Wight Sce also p.207 

Freudemacher, P.W., Electrician, 47, Kitto-rd, St. 
Catherine's Park, New Cross, London, S.E. 

FREUND, EDWIN, Mechanical and Electrical 
Engineer, 39, Victoria-st, London, S. W. 
(Alacrious London, 0075 Westminster) See 
Advts., pp. 1253 and 1317 

Frew, Wat-on & Co, Lud, Contracting Elec- 
trieians, 6 aud 7, Mill-st, Perth ,Frews 
Perth, 20) 

Frewer, Robert Charles, Electrical Engineer, 90, 
Stone-rd, Statford 

Fricker, Guy C., Electrical Engineer, 82, Victoria- 
st, undd“ Redcot,” Putney-lane, London, S. W. 

Fricker & Miller, Consulting Electrical Engineers. 
82, Victoria-st, London, S. W. (272 Victoria) 

Frictionless Engine Packing Co, Ltd, Hendham 
Vale Works, Натри rhey, Manchester (Packless 
Manchester, 1496) 

Friederichs, H. F., A. M. I. C. E., Borough Electri- 
cal Engineer, Burn-rd, W. Hartlepool (3752) 

Friedlinder, P. R., Electrician, Nonpareil House, 
London-rd, Chelmsford 

Frinton-on-Sea and District Electric Light and 
Power Co, Ltd, 6, Old Jewry, London, E.C. 
(Authorized London, 6012 Bank) See also 
Page . . 8 

Frisby, W., Chief Asst. Engineer, Corporation 
Electricity Works, Colchester 

Friswell, Ltd. Electric Motor Car Builders, 1, 
Albany-st, Loudon, W. (Frisvell London, 
410 King's Cross) 

FRISWELI., RICHARD JOHN. F. L. C., F. C. S 
Consulting Chemist and Chemical Engineer, 
45, Go. Tower-st, London, Ю.С. (Doctoreth 
Dordon бла? Central) 

Frith, Julius, A. M. I. E. E., 69, Richinond-grove ,. 
C-on-M.. Manchester 

Frizell Bros. & Louis, Electric Lighting Contrac- 
tors, 79, Deninark-hill, London, S.E. (2208 
Hop) 

Frodsham (Chas.) & Co, Electric Clock Makers, 
115, New Bond st, London, W. (7.75 May fair) 

Frome Electricity Works (Edmundson’s Elec- 
tricity Corporation), Frome (Е. М. Nicholl, 
Resident Engineer) 

Frost, С. A., Assistant Engineer, Corporation 
Electricity Works, Bexhill 

Frost, H. G., Dealer in Electric Supplies, 54, 
High-st, Deal; and Walmer, Kent ( Frost Deal) 

Fry, C. C., Electrical and Mechanical Eugineer, 
6, Kirby-st, London, E.C. 

Fry, H., Electrician, e/o Messrs, J. Sunderland 
& Co, Halifax 

Fry, Miera & Co, Electrical Agents, 5, Laurence 
Pountney-hill, London, Е.С. (6559 Cen: ral) 


Fryer(W.J & Co, Electrical Engineers, Sloane-sq, 
S. W. (072 Westminster), and Bravington 
Works, Bravington-rd, Paddington, W. 


(1507 Paddington), London 

Fryer, W. J., Electrical Engineer, Kalyis House, 
Maidenhead ` and Sloane-sq, London, S.W. 

Fuerst Bros, Dealers in Chemicals, 17, Philpot- 
lane, London, Е.С. (Fuerst London, 1050 
Aveuue and 2690 Central) 

Fulham Borough Council Electricity Works, 
Townmead-rd, Fulham, London, S.W. (А. J. 
Fuller, Borough Electrical Engineer) (9- 
Kensington) 
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Fulham Pottery and Cheavin Filter Company, 
Battery Jar Makers, 210, New King's-road, 
Fulham, London, S.W. (Stoneware London) 
(155 Putney) 

Puller, Arthur J.. Borough Electrical Engineer, 
Electricity Works, Fulham, London, S.W. 

Fuller, Edwin E., A. M. I. E. E., Electrical Engineer, 
British Thomson-Houston Co, 141, Weat 
George-st, Glasgow 

Fuller, George, Telegraph Engineer, Wick-lane, 
Qld Ford-rd, Bow, London, Е. 

Fuller, 6. J. A., Telegraph Engineer, Wick-lane, 
Old Ford-rd, Bow, London, E. 

Fuller, Horsey, Sons & Cassell, Electrical and 
Mechanical Valuers, 11, Billiter-sq, London, 
Е.С. (Fadler Horsey London, 746 Avenue) 

Fuller, H. J., Asst. Manager and Engineer, John 
Fowler & Co (Leeds), Ltd, Leeds 

Fuller (H.) & Sons, Electrie Light Contractora, 
12, 13 and 174, Crown-at, Brighton 

Fuller (Joha C.) & Son, Electricians and Tele- 
graph Engineers, Woodland Works, Wick- 
lane, London, Е. (Fuller Wick Lane Bow, 
ми) Eastern) 

Fuller, John L., Electrical Engineer, 110, Cannon- 
st, London, E.C. (405 Bauk) 

Fuller, Leonard, Telegraph Engineer, Woodland 
Works, Wick In, Old Ford-rd, London, E. 
Fuller Macleod & Co, Ltd, Manufacturers and 

Exporters of Electrical Goods, 9, Red Lion- 
court, Cannon-st, London, Е.С.  ( £tectrizar 
London, 5284 Bank) See also page 553 
ne В. F., Electrician, Neston Park, Corsham, 
ilts. 

FCLLER.WENSTROMELECTRICALMANU. 
FAC TG RING COMPANY, Electrical En- 
gineers, 110, Cannon-st, London, Е.С. (Pull. 
mage London, 405 Bank) Works: Haunch of 
Venison-yard, Brook-at, W. See Advt., p. 1065 

Fullerton, Hodgart & Barclay, Ltd, Engineers, 
Valkan Works, Paisley, Х.В. (Vulcan 
Paisley, 63) 

ullerton, В. A., Electrical Engineer, 1, Strath- 
more-gdnas, Hillhead, Glasgow 

Fulton, D. B., Local Manager, National Tele- 

. , Phone Co, Beltast 

i К. N., Electrical Engineer, 2, Wood-st, 
„ Rugby 

Fulton, Т. Crichton, A. I. E. E., Consulting Elec- 
, trical Engineer, 44, West George - st, Glasgow 

Fulton, William, Telegraph Engineer, Postal 
Telegraph, Glasgow 

Furnes, Chas, A. II. I. E. E., M. I. M. E., Borough 
Electrical and Tramway Engineer, Corpora- 
tion Electricity Supply Works, Blackpool 
(47) 

Furniss, David, Electrical Engineer, 67, Baltic- 

. rd, Attercliffe, Sheffield 
Furniss, Н. J., Electrical Engineer, Camden-st, 
Derby 

Furnival & Co, Gas Engine Makers, Reddish Iron 
Works, Stockport ; and at London (Furnival 
London, 15.27 Holborn) 

Ризе (W. J.) & Co, Electrical Engineers, Traffic- 
st, and 17, Burton- st. Nottingham (Furse 

‚ Nottingham, 539) 

Fone. J., Superintendent, Commercial Cable 
Company, F5 & 7, Exchauge-bldgs, Liverpool 

Fue Box Co, 1, Boundary-rd, Notting Hill, 
London, W. 


Futt, C. B. Junior Asst. Engineer, Electricity 
Works. Grosvenor rd, Alder-hot 

Fyfe, Alex. M., Manager. Electrical Engineering 
Dept, Pratt & Keith, 161, Union-st, and 
200, Rosemont-pl, Aberdeen 

Fyfe (John В.) & Co, Makers of Fire Bricks, 
Fire Brick Works, Shipley, Yorks. (Brick 
Shipley, à) 

Fynn, V. A., M. I. E. E., Electrical Engineer, 18. 
Apsley-cres, Manningham, Bradford (Ax) 


G === 


Gabrard Manufacturing Co, Ltd. Gear Manufac- 
turers, Magnet Works, Birmingham 

Gabriel & Co, Makers of Tramcar Guards, 4 & 5, 
AB-row, Birmingham 

Gabriel (F.) & Anyenault (H.), Makers of 
Incandescent Electric Lamps, 15, Victoria- 
st, London, S. W. (Geo. Davis, Manager) 
(Gahionage Loudon, 522 23 Westminster) 

Gadd, Thomas, Screw and Rivet Maker, Ross 
Rivet Works, Rowley Regis 

Gadsby, C. H., Wh Sc., M. I. E. E., Consulting 
Engineer, 20, Victoria-st, London, S. W. 
(Gadsby London, 77; Westiniuster) 

Gadsby, D. J., Assistant Engineer, Hove Electric 
Lighting Company, Ltd, Davigdor-rd, Hove, 
Sussex 

Gaine, Win. Е. L., General Manager and Solicitor 
of the National Telephone Company, Tele- 
phone House, Victoria Embankment, E.C., 
and 100, St. George's-sy, S. W., London 
(32 Westininster) 

Galbraith, W. К., Cousulting Engineer, 20, Vic- 
toria-st, London, S. W. (252 Westminster) 

Gall, John R., Chief of Testing Dept., National 
Telephone Co, Telephone House, Victoria 
Embankment, London, E.. (77 Head Ottice) 

Gallenkainy (A.) & Со. Ltd, Chemical Apparatus 
Manufacturers, 19 & 21, Sun-st, Finsbury, 
London, Е.С. (Gallenkamp London, 4520 
Central) 

Galliera, Н. J., Electrical Engineer, 21,5%. James- 
st, Brighton (1201) 

Gallimore (У) & Sons, Wire Manufacturers, 
Arundel Works, Slieffield (Gallimore Shef- 
Jield, 1069) 

Galloways Limited, Engineers and Boiler Makers, 
Knott Mill Iron Works, Manchester ((rallo- 
way Manchester, 195 and 2002) ; and 17. 
Philpoc-laae, Loudon, K.C. (2556 Avenue) 

Galsworthy, Montague H., A. M. I. E. E., Electrical 
Engineer, 69, Broadourst-gdns, S. Hamp- 
stead, London, N.W. 

Galsworthy, 8. S., A M. I. E. E., Electrical 
Engineer, 10, Craven Hill-gdns, Lancaster - 
gate, London, W. 

Galt. Alex., D. Sc., F. RS. E., Keeper of Techno- 
lexical Dept., Museum of Science and Art, 
иара и : 

Galway Electrice Co, Ltd, Newtownsinyth,Galway 
Ireland (James Perry, M.I.C.E., Man. Dir.) 
(Electric Co Galway) See also page 558 

Gamage (А. W.), Ltd, Dealers in Electric Light 
Fittings, 118-128, Holborn, London, E.C. 

769 Holborn) 

Gamble Institute, St. Helens, Lancs. For Pro- 

Jessors, sce р. 721 


Please forward at once to Mr. G. TUCKER, 1, 2 and 8, Salis bury-cour:, Fleet-street, 
London, any Alterations or Corrections necessary in the above particulars. 
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Gambles (A. Н.) & Со, Electroplaters, 21, 
Lexington-st, London, W. 

GAMBRELL BROS, Electricians aud Scientific 
Apparatus Manufacturers, Durham House, 
23, North Side, Clapham Common, London, 
S.W.  (Gamhreum London) 

Gambrel T. E., Electrician, Grasmere, All- 
farthing-lane, Wandsworth, London, S.W. 

Gamlen, R. L., Engineer and Manager Lancashire 
Electric Power Со, 78, King-st, Manchester 
(2109) | 

Gandy Belt Manufacturing Со, Ltd, Driving Dand 
Makers, Seacombe, Cheshire; and 97, Queen 
Victoria-st, London, E. C. (Gandy Birken- 
head or London, 002 Bank) 

Gannon, Wm., M.A., Principal, Woolwich Poly- 
technic, William-st, Woolwich (Polytechnic 
Woolwich) 

GARBE, LAHMEYER & CO, Ltd, со Union 
Electric Co, Ltd, 151, Queen Victoria-st, 
London, E. C. (Abcam London, 5402 Bank) 

Garbutt, Alfred E., A. M. I. E. E., Westhill, 
Lancaster Park, Harrogate 

Garbutt & Co, Electrical Engineers, Ormond- 
place, Cheltenham (256) 

"Garcke, Emile, Managing Director British 
Electric Traction Co, Ltd, Donington House, 
Norfolk-st, London, W.C., and Director of 
Electric and General Investment Со, Ltd. &c. 
(Garcke London, 6521 and 6822 Gerrard) 

Gardner, C. M., A. M. I. E. E., Resident Engineer, 
Corporation Telephone Dept., Portsmouth 

Gardner, John, Electric Bell Fitter, 146, Tron- 
gate, Glasgow . 

Gardner & Co, Electrical Engineers апа Соп- 
tractors, Gravesend 

Gardner, Edward, Consulting Engineer, Barton 
Hall Eugine Works, Patrieroft, Manchester 
(Theorem Patricroft, 48 Eccles) 

Gardner Electric Drill & Hammer Co, Ltd, 7-11, 
Moorgate-st, and 201-205, Lever-st, London, 
Е.С. See also p. 529 

Gardner (H.) & Son, Patent Agents, 173-5, Fleet- 
st, London, Е.С. (Fiduciunwm London, 1850 
Holborn) 

Gardner, J., Manager, Corporation BHlectric 
Tramways, Che-ter 

Gardner, J., Resident Engineer, 
Electric Supply Co, Chislehurst 

Gardner (L.) & Sons, Ltd, Makers of Oil and Gas 
Engines, Burton Hall Engine Works, Patri- 

‘croft, Manchester (Theorem Patricroft, 48 
Eccles) 

Gardner, М. R., A. I. E. E., Electrical Engineer, 
27, Thurlow-road, Hampstead, London, 
N. W. 

Gardner (R.) & Co, Makers of Electric Light 
Fittings, 66 Granville-st, Birmingham 
(Phi pson Birmingham, 784) 

Gardner, T. H., Consulting Engineer, Barton 
Hall Engine Works, Patricroft, Manchester 
(Theorem Manchester, 45 Eccles) 

Gardner (Walter) & Co, Engineers and Boiler 
Makers, 82. Paixley-rd W., Glasgow 

Garland, J. S., Electrician, 51, Bridge-st, 
Warrington (7) 

Garlick & Sykes, Consulting Engineers, Ађећигећ 
Yard, Cannon-st, London, Е.С. 

Garner, Edward, Electric Light Contractor, 
222, St. Paul's-rd, Highbury, London, N. 


Chislehurst 


Garnett, C., Borough Electrical and Tramway 
Engineer, Electricity Works, Darwen 
Garnett, Chas. J., Electrical Engineer, 8, Hird- 

at, Knowle Park, Keighley 

Garnett, W., Secretary and Educational Adviser 
Technical [Education Board London County 
Council, 116, St. Martin’s-In, London, W.C. 

Garnett (W. T.) & Co., Electric Cable and Wire 
Manufacturers, Barkerend Mills, Bradford, 
Yorks. (Scroll Bradford, 43); and 27, 
Chancery-In, London, W.C. | 

Garnier & Co, Euamellers, &c., 86. Farringdon- 
strect, Ludgate-circus, London, Е.С. (Endur- 
ing London, 047 Central) 

Garnock, Bibby & Co, Ltd, Rope Manufacturers, 
Old Swan Ropeworks, and 36, Chapel-st, 
Liverpool; and 14, King-st, London, E. 
(Garnock Liverpool, 1473 and 94 Old Swau; 
Garnock London, 3015 East) 

Garon & Sons, Ltd, Electric Light Contractors, 
High st, and Nelson-st, Southend 

Garrard, Chas. C., Electrician and Electro- 
Chemist, Ferranti Ltd, Hollinwood, Lancs. 

Garratt, H. A., A. M. I. C. E., Head of the Engi- 
neering Dept, Northern Polytechnic In- 
stitute, Holloway, London, N. 

Garrett Bros, Electricians, 25, Mouut-st, North- 
ampton 

Garrett (К. T. & A.) Letts & Co, Manufacturing 
Electricians and Electrical Engineers, 15, 
High.st, Dunstable; and at Towcester and 
Mount-at, Northampton (Garrett Dunstable, 
Garret Towcester) 

Garrett(R.)& Sons, Ltd, Engineers & Boiler Makers, 
Leiston Works, Leiston, Suff. (Garrett Leiston) 

Garrett, W. & T., Ltd, Electric Light Contrac- 
tors, 62, Middle-st, Brighton 

Garsden, J. W., Electrical Engineer and Manager, 
Handley & Shanks, 46 aud 47, Corn 
Exchange-bldgs, Fennel-st, Manchester 

Garside, B., Engineer and Casting Manufacturer, 
Golborne.st, Warrington 

Garside, F., Cnief Electrical Engineer, District 
Council Electricity Works, Aldershot, Hants 

Garside, J. W., Electrical Eugmeer to District 
Council, Hebden Bridge, Yorks. 

Garstang, H., Electrical Engineer, 69, Darwen-st, 


Blackburn (195) 
Garton, E., Electrical Engineer, 12, Claremont- 
rd, Rugby 


Garton & King, Electric Light Contractors, 190, 
High-st, Exeter 

Garvey, Geo. B., Electrical Engineer, Thornvale, 
Moneygall, King's County, Ireland 

Gas and Electric Light Fittings Employers’ 
Association. Secretary, P. Bates, 110, 
Edmund-st, Birmingham 

Gus Lighting, Journal of (weekly), 11, Bolt-ct, 
Fleet-at, London, Е.С. (Price d.) (Gasking 
London, J Central) 

Gas, Water and General Investment Trust, 
Ltd, 251, Winchester House, London, Е.С. 
( Exploiture London, 2097 London Wall) 

Gas World (weekly) 3, Ludgate-circus-bldgs, 
London, E.C. (Price 3d.) (Allangas London, 
3200 Central) 

Gascoigne (E. P.) & Co, Electrical Engineers, 
132, George-st, Croydon 

Gash, John H., Electrical Engineer and Con- 
tractor, 115, Albion-st, Leeds 
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Gaskell & Grocott, Makers of Porcelain for Elec- 
trical Purposes, White Hall Works, Long- 
port, Stoke-on-Trent (Zusulator Longport) 

Gaskell, Holbrook, Electrician, Woolton Wood, 
Woolton, Liverpool (796 Gateacre) 

Gaster, Léon, Consulting Mechanical and Elec- 
trical Engineer. 32, Victoria-st, London, S. W. 
Семет London, 5715 Westminster) 

Gatehouse J. W.. F. I. C., City Electric Inspector 
under Board of Trade, 36, Вгола-з6, Bath 

Gatehouse, Т. E., F. R. S. E., X. M. I. C. E., M. I. M. E., 
M. I. E. E.. Consulting Engineer and Elec- 
trician, 4, Ludgate-hill, E. C., and 60, 
Gresbam- il. Brixton, S. W., London 

Gateshead & District Tramways Co, Sunderland- 
rd, Gateshead (1/25) See also page 257 

Gath, J. H. Electric Lighting Contractor, 
Foundry -st, Halifax 

Gatrill, A. Е. Malyon, A. M. I. E. E., Electrical En- 
gineer, Contract Dept., Brush Electrical 
Engineering Co, Victoria Worka, Вејуедеге- 
rd, ak, and “Unsworth,” Filey-avenue, 
Stoke Newington, N., London у 

Gatti, Stefano, Managing Director Charing- 
eross and Strand Electricity Supply Cor- 
poration, 436, Strand, London, W.C. 

Gattic, A. W., Electrical Engineer, 33a, Marloes- 
rd, Kensington, London, W. 

Gatward (John) & Son, Electrical and General 
Engineers, Hitchin (Gatward Hitchin); and 
at Stevenage 

Giudron & Spencer, Electrical Engineers, 232, 
Hornsey rd, London, N. (tegt ron London) 

Gaumont (L.) & Co, Photographie Lamp Makers, 
22 and 25, Cecil-court, Charing Cross-rd, 
Lond., W.C. ((bjecisti Loudon, 2430 Gerrard) 

Gauntlett, R. W., Electrical Engineer, Kings- 
mead, Dartmouth Park Hill, London, N.W. 

Gauntlett. W. E., District Manager, National 
Telephone Со, 9, Berkeley-s', Gloucester 

Gavan, Inrig, Elec. Eng., Goldaworth-rd, Woking 

Gasey, Arthur, Electrical and Mechanical Engi- 
Deer,c;o J. Gavey, Engin-er-in-Chief's Office, 
G.P.O., London, Е.С. 

*Gasev, John, C.B., Engineer-in-Chief, General 
Pest Осе, London, E. C.; and Fairlight, 
Chureli-grove, Hampton Wick: 

Gawthorp. C. A., A. M. I. E. E., Electrical Inspector, 
Surveyor's Departinent, North British and 
Mercantile Insurance Co, 61, Threadneedle- 
at. London, E. C.; and 58, Clyde-rd, Croydon 

*Gay, Albert, Consulting and Resident Electrical 
Engineer to the Islington Borough Council, 
Electricity Works, 50, Eden-gr, Holloway, 
(119 North), and 8, Upper Hornsey-rise, 
London, М. 

Gay & Bird, Technical and General Publishers, 
22, Bedford-st, London, W.C. (Central) 

Gaze, Н. P.. Electii al Engineer, Central Electric 
Supply Co, Grove-rd, St. John's Wood, 

0 London, N.W. 

"D B." |GRIFFITHS BEDELL) SURFACE CON- 
ТАСТ CO, Electric Tramway Contractors, 
Orices ` Hamilton House, Bishopsgate-at 
Without, London, Е.С. Works: Ilford, Е. 
Горные London, 2868 and 2869 London 
Wall see Advt., p. 1318 

Geale. Е. C., Accountant, India Rubber, Gutta 
Percha and Telegraph Works Со, Ltd, 106, 
Cannon-st, London, Е.С. 


GEARING ‘ROPE AT ELECTRIC POWER STA- 
TIONS -, puge ia 

Geary, Fred. Ch., Electrical) Engineer, 189, 
Wolvernampton-st, Dudley 

Geary, Walker & Co, Ltd, Flooring Contractors, 
11, Олесп Vi-toria-atreet, London, Е.С. 
(Edaphos London, 5074 Bauk, and 6752 
Central: 

Gedge & Co, Bitumen Manufacturers, 90-92, St. 
John-st, Clerkenwell, London, Е.С. (Lacquer 
London, 4216 Holborn) 

Gedge & Feeny, Patent Agents, 60, Queen 
Victoria-street, London, Е.С, (Victor Вену 
London, 8010 Bank) 

Gee J. А.) & Со. Electrical. Engineers, 52, 
Upper Jackson st. Ницше, Manchester 

Gee, W. W. Haldane, B. Sc., A. M. I. E. E., Professor 
Manchester Municipal School of Technology, 
and Carola Villa, Sue Cheshire 

Geen, Charles, Electrical. Enzineer and Man. 
Dir. Lynton and Lymnouth Electric Supply 
Co, Culver Lodge, Newton Abbot, South 


Devon 
Geen, Henry, Electrical. Engineer, Okehampton, 
Devon 


Gehrling & Sou, Engineers 32 and 52, Pembroke- 
st, London, N. „ wuchabl London) 

Geipel, Ка мага, Electrical Engineer, 2, Зсагђого' - 
at, West Hartlepool (227 

Geipel & Lange, Electrical and Meehanical Engis 
neers, Vulcan Works, 72a, St. Thomas-st, 
London, S. E. (Agents tor. Ward-Leonard 
Electric Co, Vulcan Meter, Хе.) (Patella 
London, 594 Hop) 

*Geipel, William, M.L H. E., 72, St. Thomas-st, and 
97, Shooter’s Hill-rd, Ilackhenath, London, 
S. E. (Pat Па London, 29; Нор) 

Gell, Jobn. M. I. E. E., Mtectrical Eneineer, 8, 
Southwood mans, Highgate, London, N. 
Gem Dynamo Brush Co, Ltd, Dynamo Brush 

Makers, 233, Park-lane, Aston, Birmingham 
Gemmel, Thomas, Electrician, G. & S. W. Rly., 
St. Enochs, Glasgow 
General Contract Co, Ltd, Electrical Accessory 
Makers, 1, Fen hurch-ave, E. C'. 142/76 Ave- 
nue). and 1024, Charing Cross-ro:d, W.C., 
London à 
GENERAL ELECTRIC COMPANY, Limited, 
Manufacturera of Electrie Lucht Fittings, - 
Telephones, Eleetrie Bells, Хе. Head Office: 
67, 69 & 71, Queen Victoria-st, London, E.C. 
(Eleetricitu London, ММГ Hank (tive lines), 
Branches: Victoria Олге, Manchester (In- 
duction Manchester, 1655; II. Waterloo-st, 
Glasgow (Дд pparatus Glasgow, 290 Argyle, 5 
Corp):56, Barwick-st, Birmingham (Znsulator 
Birmingham, (37): 6.Clayton-st East, New- 
castle-on-Tyne (Serteh Neweustle-on- Tyne, 
48; 2735; И, St. Andrew--t, Dublin. (Presh 
Dublin, 67.1) ; aud East Wharf, St. Mary-st, 
Cardiff (Magnets Cardin, 1171) | Works: 
Manchester (Sparktess Manchester, 2186), 
Witton (Birmingham), and London See 
Advt., p. 1090 rnd р. y 
G. Byng (Сћатшап) 0... se 
Мах Byng 
Н. Hirst Managing) qus pu 
А. Eckstein | Directors 
M. Mailing e 
II Си Lenso 8 
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General Electric Со (of New York), U.S. A., 
85, Cannon-st, London, Е.С. (Hypsometer 
London, 2259 Bank) 

General Electric Tramways Company, Limited, 
Donington House, Norfolk-st, Strand, Lon- 
don, W.C. See also раде 528 

General Electrolytic Parent Company, Limited, 
Electro - Metallurgists Hargreaves Bird 
System), Middlewich, Cheshire (James 
Barron, Nantwich-rd, Middlewich, Sec.) 
(Electro Middlewich, 21) See also p. 558 

General Engine and Boiler Co, Engineers and 
Boiler Makers, Pomeroy-st, New Cross, 
London, S.E. (O«ygen London) 

General Hydraulic Power Company, Limited, 
Hydraulic Power Contractors, 9, Bridge-st, 
Westminster, London, S.W. (267 Victoria 
and 635 Нор) (С. Gray, Secretary) 

General International Wireless Telegraph and 
Telephone Co, Ltd, Moorgate Station-cham- 
bers, Finsbury Pavement, London, Е.С. 
(Thorium Loudon, 9188 London Wall) See 
also page 258 

General Machinery Agency, Dealers in Electrical 
Stores, 59, Queen’s-rd, Notting Hill, Lon- 
don, W. 

Geneva Tramways Co, Ltd, 6, Drapers-gardens, 
London, Е.С. (Chas. Pakeman, Sec.) See 
also page 229 

GENT & CO, Ltd, Wholesale Manufacturing Elec- 
tricians, Faraday Works, Leicester (Lode- 
stone Leicester, 151) ; 53, Upper Thames st, 
London, E.C. (Lë nifzedge Loudon, 8 135 Bank); 
67, High Bridge, Newcastle - upon - Tyne 
(1120) ; 16, Rosemary-street, Belfast ; and 
51, Buchanan-street, Glasgow See Advt., 
p. 1305 

GENT & HURLEY, Electrical Contractors, 44, 
Belvoir-st, Leicester (032 Nat.) 

Geoffroy & Delore, Wire and Cable Makera 
(A. H. Hunt, 115-117, Cannon.st, London, 
Е.С.) (Keyaye London, $114 Bank) Lieber's 
Code 

Geoghegan, John, Proprieto: Banbridge Foundry 
Co, Banbridge, Ireland (Foundry Lenaderq) 

George (W. & J.), Ltd, Electrical Instrument 
Makers, 159 & 160, Gt. Charles-st, Birming- 
ham; and 55-57, Hatton-wall, London, 
Е.С. /i Central) 

Gerald, Percival, Electrical Engineer and Con- 
tractor, 50, Ginger-st, Cork 

Gerhardi, Charles A., M. I. E. E., 100, Cecile 
Park, Crouch-hill, London, N. 

Gerhardi, C. H. W., Electrical Engineer, 9, 
Gladwell-rd, Crouch End, London, N. 

Gerhardt, С. F., Mica Merchant, 34, Seething- 
lane. London, E. C. (Gerhardt London, 1989 
Central) 

Gerland, Philip, Flectrical Engineer, 540, Black- 
burn-rd, Accrington (1692) 

Gerland (R. P.) & Co, Electrical Engineers, Dale- 
st, Accrington (769 & 169a) 

‘GERMAN ELECTRIC LIGHT INSTALLATION 
RULES— See nage 30-3 

GERMAN FIRE RISK RULES—Sce pp. 257 to 062 

Gerrard, Alexander, Electrical Eugimeer, 19, 
Battlefield-gdns, Langside, Glasgow 

Gerson, К. von, Managing Director British 
Accumulator Со, Ltd, 15, Victoria-st, Lon- 
don, ЗЛУ. (Burghship London) 


Gething (E. T.) & Co, Electric Bell Fitters, &c., 
2, 5 and 4, Britton's-court, Whitefriars-st, 
Fleet-st, London, Е.С. 

Giant's Causeway and Portrush Electric Tram- 
way Co, Ltd, Portrush, Antrim (D. Fall, 
Secretary) Sec also p. 559 

Gibb, A. F., Electric Bell and Telephone Fitter, 
Strood 

Gibb (James) & Co, Engineers and Iron Mer- 
chants, 99, Fenchurch-st, London, ЕС. 
(Tannergram London, 4154 Avenue, and 
4540 Central 

Gibbard (Тьоз.) & Sons, Electrical Engineers, 
57, Highest, Wimbledon, London, S.W. 
(31 P.O. Wimbledon) 

*Gibbings, Alfred H., Engineer, Stalybridge, 
Hyde, Mossley and Dukinfield Tramway 
and Electricity Board, Town Hall, Staly- 
bridge 

Gibbings, W., M.I E.E., Electrical Engineer and 
Metallurgist, 11, Howard Drive, Grassen- 
dale, Liverpool (Sr er Widnes, 41) 

Gibbins (Richard C.) & Co, Electric Crane and 
Hoist Makers, Berkeley-st, Birmingham 
(Gibbins Birmingham, 741) 

Gibbons, A. C., M.A., A. M. I. E. E., Electrical Engin- 
eer & Managing Director, Christian & Phipps, 
Lid, Hampton Wick, Surrey (76 Kingston 
Р.О.) 

Gibbons Bros, Ltd, Engineers and Makers of 
Elevating апа Conveying Plant, Dudley 
(Gibbons Lower Gornal) ; and at London 

Gibbons, F. C., Electrical Engineer, 1, Bishops- 
thorpe-rd, Sydenham, London, S.E. 

Gibbons, James, Electrician, Haseley Iron Works, 
Haseley, Tetsworth, Oxfordshire 

Gibbons, J. О. G., Electrician, 451, Stratford- 
rd, Old Trafford, Manchester 

Gibbs, G. J., Electrical Engineer, Bamber 
Bridge, Lancs. 

Gibbs (John) & Son, Makers of Motors, Switches, 
and Electrically-propelled Ventilating Fans, 
72-76, Duke-st, Liverpool ; and at London, 
Glasgow, Newcastle-on-Tyne and Birming- 
ham (Ventilation Liverpool, 1389) 

Gibson (Arthur L.) & Co, Electric Lift and Tram- 
car Gate Makers, 19, 20 and 21, Tower- 
st, Upper St. Martin's-ln, London, W.C. 
(Shannies London) 

Gibson (D) & Son, Electrical Engineers, 37, 
Park Cross-at, Leeds 

Gibson, George A., M.A., Е.К S.E., Professor of 
Mathematics, Glasgow and West of Scotland 
Technical College, Glasgow 

Gibson, С. H., Electrical Engineer, 246, Bath-st, 
Glasgow 

Gibson, Hugo, Electrical Engineer, 107, John 
Bright-st, Birmiugham 

Gibson, James, Consulting Electrical. Engineer, 
42, Nicolson at, Edinburgh 

Gibson, J. В. A. I. E. E., Electrical Engineer, 
15, Upper Mount Plea-ant-ave, Ranelagh, 
Dubhliu | 

Gibson, J. W., Electrical Engineer, R. Bowran & 
Co, A. St. Nicholas-bldge, Newcastle-on-'T'y ne 

Gibson, Mansfield, Electrical and Telephone 

Engineer and Electric Bell Fitter, Pilgrim- 
st, and Market-lane, Newcastle-on-Tyne 
Gibson, S. Cameron. Chief Engineer, Municipal 

Electricity Works, Nuneaton 
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Gibson (S. W.) & Co, Electric Lighting Coutrac- ! Gill & Co, Manufacturing Electricians, 4 & 5, 


tors, 74 and 76, High-st, Dartford ; and 
Ironworke, Ey nsford 

ibson, W, E., c/o Robert W. Blackwell. & Co, 
Ltd, 59, City-rd, London, Е.С. (Kurkee 
London, 1479 and 1480 London Wall) 

Gibson (Wm. Aug's.), Ltd, Electric Lift Makers. 
28, Fleet-st, London, E.C. (W. Aug's. Gib- 
son, Chairman and Managing Director) 
(Croissant London) 

Giddings & Dacre, Ltd, Manufacturers of Electric 
Light Fittings, Victoria Works, Chapel-st, 
Salford (191) 

Gideon, Edgar T., Electrical Engineer, 17, 
Sussex-st, London, S.W. 

Gielgud, Hy.. Dealerin Electric Tramway Plant, 
140, Leadenhall-st, London, Е.С. (Gielgud 
London, 1762 Avenue) 

Giffre Electro- Chemical and Power Co, Ltd, 11, 
Queen Victoria-st, London, E.C. (Acquistato 
London, 5484 Bank) 

GIFKINS (A. V.) & CO, Electrical, Mechanical 
and Hydraulic Engineers, 68, Victoria-st, 
London, S.W. (Avading London, 612 
Westminster) 

Gilbert, A. B., District Manager, National Tele- 
phone Co, Exeter 

"übert, A. C., Asst. Electrical Engineer, Cor- 
poration Electricity Works, Ilkeston 

Gilbert Are Lamp Company, Limited, Chingford, 
Essex (Gilberts Chingford) See also page 559 

Gilbert, Arthur C., Electrician, 52, Edgware-rd, 
London. W. 

dilbert, Arthur E., Electrical Engineer, 23, 
King John-ter, Heaton, Newcastle-on-Tyne 

Gilbert, C. Е. G., Electrical Engineer, Chingford, 
Essex 

Сте (James) & Son, Electric Light Contrac- 
tora, 1, Park-st, and Arcade, Walsall (141) 

Gilbert John J., A. I. E. E., Electrician, 72, Cam- 
bridge at, The Crescent, Birmingham (G- 
bert Crescent Birmingham, 1578 Nat.) 

Gilbert, U. B., Electrical’ Engineer, Cantley,” 
Tunbridge Wells ; and Chingford, Essex 

Gilbertson (W.) & Co, Lid, Stampings Manu- 
facturers, Pontardawe (Gison Pontardawe) 

Gilchrist (John) & Co, Electrical Engineers, 265, 

Deansgate, Manchester (1516) 

*Giles, A. S., Engineer and Manager Corporation 
Electricity and Tramway Depts, Jubilee-st, 
Blackburn (Giles Blackburn, 200) 

Jiles, Bertram S., M. I. E. E., Electrical Engineer, 
c/o Mather & Platt, Salford, and 31, Vic- 
toria- a ve, Didsbury, Manchester 

Giles (G.) & Co., Electric Light Contractors, 
18, Old Cavendish-st, London, W. (Gillonem 
London, 2669 Gerrard) 

Gilham & Shephard, Electricians, Bulwell, Notts. 

Gilkes (Gilbert) & Co, Ltd, Engineers and 
Turbine Makers, Canal Iron Works, Kendal 
(Gilkesa Kendal, 28) 

Gilkes’ (Ј. С.) General Engraving Works, 130, 
Friar-st, Reading, Berks (0863) 

Gill, Alfred, Electric Bell Manufacturer, 1, 
Arthur-st West, and 11, Crooked-lane, Lon- 
don, E.C. (3304 Central) 
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Gill, Arthur B., Electrician, Carlton, Blackheath | 


Park, London, S. E. (73 Les Green) 
Gill & Co, Electrical Eugineera, Holbeck- In, Leeds 
(1288) 


High-st, Oxford 

*Gill, Frank, M. I. E. E., Engineer-in-Chief National 
Telephone Co, Telephone House, Victoria 
Embankment, London, Е.С. (National 
Telephone London, % Head Office) 

Gill, Н. Macdonald, Коріпеег and Manager, Sur- 
biton Electricity Supply, E well-rd, Surbiton, 
Surrey 

Gill, J. C., A. M. I. C. E., Electrical Engineer and 
Waterworks Engineer to the Corporation, 
Town Hall, Peterborough 

Gill & Head, Dealera in Electrical Supplies, 
St. Annes-rosd West, Blackpool (10 St. 
Annes) 

Gill & Reigate, Ltd, Electric Light Engineers 
75-85, Oxford- street, & 6 & 7, Dean-street, 
London, W.  (Zequirable London, 4152 
Gerrard) 

Gill & Russell, Tube Makers, Cyclops Tube 
Works, Walsall 

Gillard & Co, Electrical Engineers, Terrett’s- 
pl, Upper-st, Islington, London, N. (1711 
North) 

Gillespie (John) & Co, Engineers, Leadenhall- 
bldys, London, Е.С. (Zamnut London, 1867 
Avenue) | 

Gillespie, M. McA., Electrical Engineer, British 
Westinghouse Co, Trafford Park, Man- 
cheater 

Gillett Motor Co, Ltd, Electric Motor Manufac- 
turers, 27, Chaacery-lane, London, W.C. 

Gillham, Thos., Electric Bell Manufacturer, 211, 
Kensington High-st, London, W. (2L 
Western) 

Gillies & Hornidge, Electrical and Mechanical 
Engineers, Albert-buildings, 49, Queen 
Victorin-st, London, E. C.; and Buckingham 
(Electric Works Buckingham) 

Gillies, Thomas, Mechanical and Elec. Engineer, 
“ Woodberry,” Piercing Hill, Theydon Bois, 
Essex 

Gillin, С. A., Asst. Mains Supt, Corporation 
Electricity Works, Bolton-rd, and 38, Car- 
lisle-eres, Bradford 

Gilling, A. C., Chief Assistant Engineer, District 
Council Electricity Supply Works, Church- 
st, Epsom 

Gillingham Corporation Electricity Works, 
Gillingham-rd, Gillingham, Kent (А. D. 
Chalmers, Chief Engineer) 

Gillmore, G., Electrical Engineer, Isle of Man 
District Manager National telephone Co, 
11, Athol-st, Douglas, Isle of Man 

Gilman, Frank, Dealer in Electrical Machinery, 
High Park-rd, Smethwick 

Gilmore & Co Electrical Engineers and Contrac- 
tors, 25, Fountain-st, Belfast (29ү) 

Gilmore, L. C., Mains Supt, Corporation Elec- 
tricity Works, Bexhill 

Gilmour, Robert, A. I. E. E., District Manager for 
Ulster, National Telephone Co, Upper 
Queen-st, Belfast 

Gilson (D.) & Co, Screw Manufacturers, 360 
Kingsland-rd, London, N.E. 

*Gimingham, Edward A., Edison & Swan United 
Electric Light Co., Ediswan-bldgs, Queen- 
st, London, Е.С.; Manager Lamp Depart- 
ment, Ропдегв End; and 1, Cranbourn 
Mansions, Cranbourn-st, London, W.C. 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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Gimson & Со ( Leicester), Ltd, Wire Covering 
Machinery Manufacturers, Vulcan-rd, Leices- 
ter (Gimson Letvester, 6 aud 727) 

Girdlestone A Co, Electrical Engineers, 16, 
Davies.st, Berkeley au. London, W, OST 
Gerrard) 

Girling. Н. P.. Electrician, Boxmoor, Queen-st, 
Chelmsford 

Gittins, G. Е., Lecturer on Electrica] Engineer. 
ing, Harris Institute and Victoria Technical 
School, Preston 

Glacier Anti-Friction Metal Co, Ltd, 91, Queen 
Vietoria.st, London, Е.С. (Beaucoup Lon. 
don, 5450 Bank) 

Glaholm & Robson, Wire Rope Makers, Hendon 
Rope Works, Sunderland 

Glamorgan Engineering Co, Ltd, Electrical 
Engineers, Upper Straud Works, Swansea, 
Glam (Electricity Swansea, 422) See also 
page 559 

Glanvill, C., Electric Light and Bell Fitter, 13, 
Ruston-st, Birmingham 

Glasgow Corporation Electricity Dept, 75, 
Waterloo-st, Glasgow (W. A. Chamen, 
Chief Engineer) Chamen Glasgow, 834 and 
835 Corp., ЭЗ; Argyle) 

Glasgow C. rporation Telephone Department, 
Castle-chainb- rs, Renfield- street, Glasgow 
(Рћопоз Glasjow, 44 Corp.) 

Gen. Man. and Chief Eng. .. A. R. Bennett 
Assistant Mannger. John Macfee 

Glasgow Corporation Tram ways, 88, Renfield.st, 
Glasgow (John Young, General Manager) 

rams Glasqow, $758 N at. and 750 Corp.) 

GLASGOW ELECTRIC СВА NE AND HOIST 
CO Ltd (The), Parkhead, Glasgow 

Glasgow Patents Co,Ltd, Makers of the Edmiston 
Кеса Filter, 94, Hope-st, Glasgow (720 
Argyle): 1C8, Fenchurch-st, London, Е.С. ; 
and at Liverpoo] 

Glasgow Railway Engineering Co, Tramway. 
Material Manutacturers, Govan, Glasgow 
(Expansion (их, 53 Govani; and 13, 
Victoria-at, | ondon, S.W, (Azubra London, 
220 Westminster) 

Glasgow and West of Scotland Technica] College, 
58, Bath.st, and 204, Georgre.st, Glasgow 
For Professors see раце 2,71 

"Glazebrook. R. T., MA., 5. Sc., F. R. S. (Director 
National Physical Laboratory, Secretary to 
the British Association Committee on 
Electrical Standards), National Physical 
Laboratory, Bushy House. Teddington 

Gledall, Erue-t. Electrician, Marconi's Wireless 
Telegraph Со, Ltd. Chelmsford 

Gleeson, C. & R. Electricians, 45, Bell-st, Edg. 
ware-rd. London, N. W. 

Gleeson, O'Dea & Co, Electrie Rell Fittera and 
Ironmongers, 21 & 22, Christehurch-place, 
and 2. Werburgh ext. Dublin (201) 

Glege, Alex. Telegraph Enyineer, Bowen & Co, 
Pheonix Foundry, Mount Pleasant, London, 
W. G. 

Glenboig Union Fire Clay Company, Ltd, Makers 
of Street Boxes for Eleetrie Mains, 48, West 
Hegent-st, Glasgow (Glenboig Glasgow, 7 ДЕО 

Glendeuning. S., Electrician, Thorpe Hamlet 
Cottage, Norwich 

Glenfield Co, Ltd, Water Meter Manufacturers, 
Kilmarnock (Glenticld Kilmarnock, <S) 
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Glenn, Fereday, Resident Engineer, Hampshire 
Light Railways Co, Cosham & Horndean, 
Hants. 

Glenn, J. Barber, Tramway Expert, 74, Cheap- 
side, London, E.C, 

Glenn, John, Electrical Engineer, 11, Queen 
Vietoria.st, London, Е.С. (Glenoid London, 
7211 Central) 

Glenny & Co., Electrical Engineers and Contrac. 
tors, 32, Batchelor’s-walk, Dublin (1733) 

Glew, H. J., Electric Bel] Fitter, 39, Museum. 

86, and 2 aud 4, Macklin.st, London, W. G. 

Globe Clock Co, Electric Clock Makers, 22, Hal]. 
st, Birmingham 

Globe Electrica] Co, Electrica] Engineers, 42, 
Wenlock-st, Hull (168x 4) ; aud Belfast 

GLOBE TELEGRAPH AND TRUST CO, Ltd, 
Electra House, Finsbury Pavement, London, 
Е.С. See also page 249 

The Marquess of Tweeddale, K. T. Chairman 

Sidney Collett wt ote n Secretary 

lossop Electric Tram ways (Urban Electric 
Supply Со), Glossop 

loucester C трогапоп Electric] ty Supply Works, 
Gloucester (W. J. Васће, Chief Engineer) 

Gloucester Corporation Electric Tramways, 
Gloucester (Е. Edwards, Manager) 

Gloucester Railway Carriage and Wagon Co, Ltd, 
Gloucester (Slater (rlowcester, 12); and 1, 
Victoria-st, London, S. W. 

Gloucestershire Electric Power Co, 5, Roweroft, 
Stroud, Glos, sj. also раце 559 

Gloucestershire Electrie Power Syndicate, Ltd, 
5, Rowcroft, S-roud, Glos. 

Gloucestershire Enginee ing Society, Sec., J. C. 
Cooke, Tlie Lawu, Eluibridge-rd, Gloucester 

Glover (F. А.) & Co, Ltd, Electrical and Mechani- 
cal Engineers, 10 and 12, Garrick-st, Covent. 
Garden, London, W.C, (-Tpprompt London, 
SUIG Gerrard) 

Glover, Taylor & Co, Electric Lighting Con. 
tractors, 16, South Castle-xt, Liverpool, W. 

Glover (Thom 5) & Co, Ltd, Oil Eugine Makers, 

9, Queen Victoria-st, London, Е.С. ; aud 
Gotlie Works, Edmonton (Gothic London, 
6159 Bank) 

GLOVER (W. Т) & CO, Ltd, Manufacturer off 
Electrie Wires and Cables ‘ог Lighting, 
Power, Telegraph and Telephone Purposes. 
Works, Tratford Park, Manchester (Cables 
Manchester, IST 80.49, 41:7, and 417 
Manchester) ; Parliament-mansions, ic- 
torin-st. London, $. W. UPhonnseope London. 
11 Westminster) ; 196, St, Vincen t-st. 
Glasgow (Conductors Glasgow, 0,55 Argyl) : 
and 10, Neville.at, Neweastie-on- Tyne 
(Делай: Neweastle-on- Tyne, COT РОЛУ See 
ціхо р. o0 

Glynn. Н. J., Electrician, 19, Colman-st, атс 
Mere Lodge, Dowsett-ave, Southend-on-Sea 

Goad, С. Е „Civil Engineer, 53, New Broad-st, 
London, Е.С, (dèr vision Loudon) 

Goatcher, R. Ga Electrical Engineer, Alfred] 
Slatter & Goatcher, Etiingham House, Aru n- 
del-st, London, WO 

Сода њ»х Electricity Worke ‘Urban Electric 
Supply Со, Godalming iR. $. Robertson. 
Resident Engincer) 

Goddard (J.) & Co, Engineers and Electricians. 
21, Canterbury-st, Ashton-under-Lyne 
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Goddard, Massey & Warner, Ltd, Electric Light 
Engineers & Contractors, Nottingham () 
Goddard, Stanley J., Telephone Engineer, 
National Telephone Co, Telephone House, 
Victoria Embankment, London, E. C. (43) 
Godfrey, G. T., Electrical Engineer, 14, Boun- 
daries- rd, Balham, London, S.W. 
H. ah. Electrical Engineer, 188, Bal- 
ham High-rd, London, S.W. 

Godfrey & Son, Electrical Engineers, Ickleton, 
Gt. Chesterford, S.O., Essex 

Godfrey, W. B., Electrical Engineer, 23, St. 
Swithin's-lane, London, Е.С. 

Godslaud ( W.) & Son, Electric Light Contrac- 
tors, 51, South-st, Exeter 

Golby, F. W., Patent Agent, 56, Chancery-lane, 
London, W.C. (1959 Central) 

Gold, А. G.. (Messrs. Pritchetts & Gold, Ltd), 
Стой, House, Stansted, Essex 

Golding, J. H., Electrical Engineer, Amhurst 
Electrical Works, Garnham-st, Stoke New- 
ington, London, №. (21/5 Dalston) 

Goldschmidt, Rudolph, Electrical Engineer, Elm 
Cottage, Elm-rd, Chelmsford 

Goldsmith (G.) & Sons, Ironmongers and Elec- 
triciaug, 96, Whitehorse-rd, Croydon (54.3) 

Goldsmith, L., Electrical Engineer, 24, Plaxhet- 
grove, Upton Park, London, E. 

Goldsmiths’ Company's Technical and Recrea- 
tive Institute, New Cross, London, S.E. For 
Professors, sce page 722 

Goldstone, В. C., Resident Tramway Engineer, 
British Electric Traction Со, Barnsley 

Goldthorpe & Shuttleworth, Electric Light Engi- 
neers, 9, Old Market-st, Great Grimsby 

Goldwyer, J. E., Consulting Electrica] En- 

gineer, 53, Victoria- st, London, S.W. 

Golledge, Wm. T., Electrical Engineer, Aubert, 
Harry & Co, 53455, Curtain-rd, London, Е.С. 

Gooch, W. D., Consulting Electrical Engineer, 
72, Caversham- rd, London, N.W. 

Good, P., Electrical Engineer, 79, Christchurch- 
rd, Tulse Hill, London, S.W. 

Goodale, W. P., Manufacturers’ Agent, 64, 
Leadenhall-st, London, Е.С.  (Goldknopf 
London, 734 С Zentral) 

Goodall, F. H., Electrical Engineer, Lucknow- 
ave, Nottingham 

Goodchild, Walter C., Electrical Dept, Loco. 
Works, Midland Railway Company, Derby 

Goode, C. P., Electrician, 6, Lombard-st, Lon- 
don, E. С. 

Goodenongh, F. W., Engineer, Gas Light and 
Coke Co, Horseferry-rd, London, S.W. ` 

Goodfellow, B., Ltd, Steam Engine Builders, 
Hyde, near Manchester (Goodfellow Hyde, 4) 

Goodfellow Engineering Co, Ltd, Electrical and 
Mechanical Engineers, 12, Exchange-st, 
Manchester 

Goodger, Н.5., Station Supt. Bournemouth and 
Poole Electricity Supply Co, Bournemouth 

Goodhomes & Со, Electrical Engineers, 46, 
Knightsbridge, London, S.W. (1764 Ken- 
*ington) 

Gooding (H.) & Son, Electrical Engineers, Ipswich- 
st, Stowmarket 

Gooding & Taylor, Electrical Engineers, 43, 
Upper Russell.st, Brighton (527) 

Goodman (C.) & Co, Boiler Composition Manu- 
facturers, 40, Devonshire-chmbrs, Lond, Е.С. 
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Goodman, J., NI. I. C. E., M. I. Mech. E., Consulting 
Engineer, and Professor of Civil and 
Mechanical Engineering, Yorkshire College, 
Leeds 

Goodiian, S. S., Electrical Engineer. 7, Hardy- 
rd, Westcombe Park, London, S.E. 

Good win, George A., Wh. Sc., M. I. C. E., Consult- 
ing Engineer, 28, Victoria-street, Loudon, 
S.W. 

Goodwin (С. S.) & Co, Consulting Engineers, 19, 
James-st, Liverpool (J Central) 

GOODWIN H. G.) & SON, Wood Turners and 
Pattern Makers, Brass Founders, Makers of 
Ceiling Blocks, Switch Boards, &c., 16, 
Charles-st, Hatton-gdn, Е.С. 7237 Hol- 
born), and 35, Berwick.st. Soho, W., London 
See Advt., p. 1335 

Goodwin, Robert, Consulting Electrician, 58, 
Renfield-st, Glasgow 

Goodyer, H. A., Chief Clerk, Corporation Electric 
Tramwayr, Walsall 

Goodyer, Т. В., General Manager, Corporation 
Tramways, Croydon 

Goodyers, Makers of Electric Light Shades, 
174 and 198 , Regent-st, London, W Aesthetic 
London, 1906 Gerrard) 

Goolding, Edmund, Electrician, Britian Thomson- 
Houston Co, Rugby 

GOOSSENS (Е.), POPE & СО. Incandescent Lamp 
Manufacturers, 5, Guildhall-chmbrs, Basing- 
hall-st, London, Е.С. (Duramentum London, 
709 Loudon Wall); 18, Newington, Liver- 
pool (Filament Liverpool, 2558 Royal); 15, 
Douglas-st, Glasgow (Filument Glasgow 102); 
and Venloo, Holland See Adyt., p. 1220 and 
зо CONTINENTAL DIVISION 

Gordon, С. W., Manager, Dublin United Train- 
ways Co, Ltd, 9, Upper Sackville-street, 
Dublin ў 

Gordon, Е. W. B., Electrical Engineer, 
Park ol, St. James’s, London, S.W. 

Gordon, G. F. C., Electrical Engineer, Kenmure 
House, Blundellsande, Liverpool 

Gordon (James) & Co, Agents for Turbines 
and Water Wheels, 52, Lime-st, London, 
E. C. (Gordolobo London, 1674 Central) 

Gordon, J. & C., Electrical Engineers, 12, 
Cathedral-st, Glasgow (55.2.3 Royal) 

Gordon’s (Robert) College, Aberdeen For Рто- 
fessors, see page 722 

Gordon-Smith, A. T., Assistant Engineer, Hammer- 
smith Electricity Works, 57, Fulham Palace- 
rd, and 68, Lancaster Gate, London, W. 

Gore, Dr. G., LL.D., F.R.S., Consulting Chemist 
and Electro-Metallurgist, 20, Easy-row, Bir- 
mingham 

Gore, Wm., A.M.I.C.E., Consulting Engineer, 44, 
Inman-rd, Harlesden, London, N.W. 

*Gorham, J. M., Electrical Engineer, 66, Victoria- 
st, London, S.W. (71 Westminster) 

Gorin, А. A., Manufacturers’ Agent, 9, Little 
James-st, Gray's Inn-rd, London, W.C. 
Gorrissen, C., Electrical Engineer, Siemens 
Brothers & Co, Ltd, York-mansion, West- 

minster, London, S.W. 

Gorseinon Electric Light Company, Limited, 
Lime-st, Gorseinon, near Swansea 

Gorton, H., Electrical Engineer, 10, Grand 
Parade, Archway-rd, and Walters-rd, Но]- 
loway, London, N. 
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127, 129 & 131, Charing Cross-rd, W.C., and 
26, Soho-aq., W., London (Goslett London, 
8523 and 3550 Gerrard) 

Goslin, E. T., Chief Electrica] Engineer, Corpora- 
tion Tramways, 88, Renfield-st, Glasgow 

Gossell, Otto, Electrica] Agent, 110 Cannon-st, 
London, Е.С. (G'ossotto London, 761 Bank) 

Gott, Arthur E., A. M. I. E. E., Messrs, Veritys, 
Ltd, Aston, Birmingham 

Gott (Chas) & Sons, Consulting Electrical 
Engineers, 72, Swan Arcade, Bradford 


Gott, J., M. I. E. E., Consulting Electrician, Сот- | 


mercial Cable ( ‘ompany, 55 and 56, Bishops- 
gate-st. Within, London, Е.С. ; and 6, Lorna- 
rd, Hove, Sussex 

Gott, R. E., Electrical Engineer, 8, Charles-st, 
Вга ога 

Gottschalk, J., Manager of Corporation Tram. 
ways, Northampton 

Gough & Felgate, Electric Bell Fitters, Uxbridge- 
st, Burton-on-Trent 

Gough, Г, A., Electrical Engineer, Empire 
Ное], Buxton 

Gough, T. J., Electrical Engineer, 32, High Bank, 
Gorton, Manchester 

Goulty, Wallis Rivers, M. I. M. E., Consulting 
Eugineer, Kuruman, Walberswick, South- 
wold, Suffolk 

Govan Burgh Electricity Supply Worka, Helen. 
8t, Govan, Glasgow (Theo, С. Parsons, 
Chief Engineer) (9) | 

Gover, H. Charles, Secretary, Edison and Swan 
United Klectric light Company, Limited, 
Ediswan-bldys, 96 uud 37, Queen-st, London, 

C. (Ediswan London, 9.25 Bank 

Govier, Wm. H., Electrical Engineer, 184, Castle. 
rd, Cardiff 

Gowdy,S. H., Eleetrical Engineerand Contractor, 
59, Grey.st, Neweastle-on-Tyne (2006 Nat.) 

Gower, Сео. F., Electrica] Engineer, S. E. & C. 
Rly, Victoria Station, London, S.W., 

Gowthorpe (Е. L.) & Son, Engineers, Victoria- 
bldg, London-rd, Nottingham (401) 

Grace, F, H., A.LE.E., Electrical Engineer, Elec. 
tricity Works, N. Shields 

Grace & Sutcliffe, Electrical Contractors, 77, 


Gradon, Thompson, jun., Electrical Engineer, 
131, Percy-st, Newcastle-on-Tyne (180 

Graff, F. H.. Electrical Engineer, Holbrook House, 
The Parade, Saudeate 

Grafton & Co, Steam and Electric Crane Makers, 
Bedford (Gra fton Bedford) 

Grafton, Hy., Consulting Engincer, Wardrobe- 
chmbrs, Queen V ictoria-st, London, Е.С. 

Graham, A. H. I., Electrician, Castle Crine, Six 


Graham (Alfred) & Co, Telephone Engineers, 
175, Peckham Park-rd, 5.E., and 4, Great 


Graham & Banks, Electrical Engineers, 445, 
Oxford.st, W., and (works) Wy bert-st, М. W., 
London (Citronniers London, 3667 Gerrard) 

Graham & Biddle, Electric Light Engineers and 
Con tractors, Graham House, 465, Oxford. st 
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Graham Bros, Electrica] Engineers, Church.at, 
Middlesbrough 

Graham, С. H., Electric Light Fittings Manu. 
facturer, 26, Foundry .at, Brighton 

Graham, E. V., Electrician, 78, Woodland-terrace, 
Charlton, London, S. E. 

raham, F., Electrical Engineer, Callender’ 

Cable & Construction Co, Hamilton House, 
Victoria Embankment, London, Е.С. 

Graham, G., Representative (for London and 
the Soutli of England) of the Stirliog Co, 
55, Victoria-st, London, S.W. 

Graham & Graham, Electric Light Engineers 


Graham, Н. В., Electrician, The Croft, Chantry. 
rd, Moseley, Birmingham 
Graham, John, B.A., B. E., Consulting Eugineer, 
Demonstrator and Lecturer in Mathematics, 
Finsbury Technical School, Leonard.st, 
‚С, 


Graham, Ј. W. & R., Electrical Engineers, 
Faraday Works, Fitzwilliam.st, Hudder. 

. field (0556) 

Graham Lighting Co, Ltd, Electrice Light 
Fittinga Makers, 264, Goswell-rd, London, 
E.C 


Graham & Morton, Electric Light Contractors, 

King-st, Stirling (Morton Stirling, 10) 
raham, Morton & Со, Ltd, Conveyor Makers, 

Реррег-га, Hunslet, Leeds ( Lccouple Lecda, 
1282, 1924, 15.25 and 1125) ; and Lennox 
House, Norfolk.s:, London, W.C. (Accouple 
London, Zu 27 Gerrard) 

Grahum, R., Electrical Engineer, 122, Tunnel. 
rd, Liverpool, E, 


| Graham, W. J., Electrician, 78, Woodland.ter, 


Charlton, Kent 
Graham, W. Vaux, Consulting Engineer, 5, 
Queen Anne's- gate, Loudon, S. W. (Grallator 


Grahtryx Ventilating & Engineering Co, Ltd, 
23, Sutterton-at, Caledonian-rd, London, N, 
) 


Grainge & Grainge, Electric Lighting Contrac- 
tors, &c, “ The Gridiron," Uxbridge 

W., Asst, Engineer, Borough 
Council Electricity Works, Battersea, 
London, S.W, 

Grainger, Т. J., Secretary, Sunbeam Lamp Co, 
Ltd, Park-rd, Gatesliead-on-Tyne (Sunbeam 
Gatesliad, Jt) 

ramme, Société auon., Electrical Engineers, 
144, Gray's Inn-rd, London, W.C. 

Grandidge, James, Importer of Telegraph Poles, 
«с, West Float, Birkeuhead 

Grange ]гоп Company, Ltd, Engineers and 
Boiler Makers, Durham ; and 42, Old Broad 
st, London, Е.С. (Grange Durham, 6) 

Granger, B. B., Chief Asst. Engineer, Burgh 
Electricity Works, Paisley 

Granger, W. „ Mechanical Engineer, 102, 
Brooke-rd, Stoke Newington, London, N. 
(Vozzles London) 

Grant, A. E., Electrical Engineer, British Insul 
ated and Helsby Cables, Ltd, Warwick- rd, 

Bowes Park, London, N. 

Grant (Geo. B.) & Co, Electric Light Engineers 
and Contractors, 14, High-st, Clapham, 
London, S.W, 


855 


ELECTRICAL TRADES’ DIRECTORY.— 1904. 


GRA—GRE 


Grant, J. M., Telephone Contractor, Milton, 
Kingussie, N.B. 

Grant J. O., Electric Light Contractor, 65, Queen 
Victoria-st, London, Е.С. (8124 Bank) 

Grant, L. S. F., Electrical Engineer, Snowdon, 
Fishponda, near Bristol 

Grant, P. H., Teacher of Electrical Engineering, 
E. London Technical College, Mile End.rd, 
London, E. 

Grant, Selwyn, Electrical Engineer, 11, Canter- 
bury-mansiops, West End- In, London, N.W. 

Grant, Wm., Manager of Corporation Tramways, 
Rotherham 

Grantham Crank & Iron Co, Ltd, Engine and 
Boiler Makers, Grantham (Lund Grantham) 

Grantbam Electricity Works (Urban Electric 
Supply Co). Grantham (W. E. Milns, En- 
gineer and Manager) 

Granville, W. P., Electrician, 214, Green-laues, 
Finsbury Park, London, N. 

Graphite Plumbago Crucible Company, Limited, 
Plumbago Importers, 82. Tauner's-hill, 
Deptford, London, S.E. ( И ост London) 

Gratrix (Samuel, jun.) & Brother, Ltd, Electrical 
Engineers, Alport Works, Quay-st, Deans- 
gate, Manchester (906) 

Grauer S.) & Co, Electroplating Dy nano Makers, 
141, Rosebery- -ave, London, Е.С. (Стаметв 
London, y Holborn) 

GRAVE, LANCELOT W. DE, A. M. I. E. E., 
M. I. M. E., Consulting Electrical, Mechanical, 
Mining and Traction Engineer, 9, Iron Gate, 
Derby 

Graves, James, M. I. E. E., Superintendent, Anglo- 
American Telegraph Co, Valentia, Ireland 

Graves, J. W, Superintendent Direct United 
States Cable Co, Ltd, 4, Waterloo-st, 
Glasgow (1166 Argyle, 450 Corp.) 

Graves, Tom W., Electrical Engineer, 6, Garlinge- 
rd. Brondesbury, London, N.W. 

Gravesend Corporation Electricity Worka, Graves- 
end (С. К. McInnes, Engineer-in-Chief) 
Gravesend and Northfleet Electric Tramways, 
Ltd, Donington House, Norfolk-st, London, 
W.C. (P. N. Gray, Sec.) See also раје 5.29 

Gray (A.) & Co, Electric Light Contractors, 59, 
New Bond-st, London, У. (537 Mayfair) 

Gray, Altert, с/о Brush Electrical Engineering 
Co, B-lvedere-rd, London, S.E. 

Gray, Andrew, A. М.С. E., Electrician, c/o 
Marconi 's Wireless Telegraph Co, Ltd, 18, 
Finch-lane, London, Е.С. 

*Gray, Prof. Andrew, LL.D., F.R.S., Professor of 
Natural Philosophy, The University, Glasgow 

Gray, Andrew S., Electrical Engineer, King & Co, 
Leith E:ectric Works, Leith, N.B, 

GRAY AVON) & CO, Switch Block and Fuse 
Box Manufacturers, Breedon Cross Works, 
Stirchly, Birmingham 

Gray (E.) & Son, Dealers in Tools, Filesand Metals 
for Electricians, 18, Clerkenwell-rd, London, 
Е.С. (Materials London, 3019 Central) 

Gray, Harold, A.M.LE.E., Borough Electrical 
Engineer, Electricity Works, Accrington 

Gray, Harry, ou Engineer, 110, Fen- 
church.st, London, Е.С. (H ypnotism London, 
2312 Central) 

Gray, James, A LKE, Agent for Union Electric 
Co, 19, Waterloo-st, Glasgow  ( Potential 
Glasgow, 246 Argyle & 5446 Corp) 


Gray, James, Managing Director Electric Con- 
struction Co, Ltd, Dashwood House, 9, New 
Broad-st, London, Е.С. ( Concordance Lon- 
don, 2671 London Wall) 

Gray (James) & Son, and Smiths & Co, Electricians 
and Ironmongers, 89, George-st, Edinburgh 
(Grates Edinburgh, 2018) 

Gray, John, B.Sc., A. M. I. E. E., Electrical En- 
gineer, British Thomson-Houston Co, 83, 
Cannon-st, London, E.C. 

Gray, John, В.Зе., A.R.S.M., Electrician, 9, 
Park-hill, Clapham Park, London, S. W. 
Gray (J. W.) & Co, Electrical Engineers, 69, 

Commercial-st, London, E. 

Gray (J. W.) & Son, Electricians and Lightning 

perd Manufacturers, 115, Leadenhall-* 
, London, Е.С. (Grandson London, 642043 
Seet 

Gray, Matthew Hamilton, Telegraph Engineer, 
Silvertown, Loudon, E. 

Gray & Palmer, Electrical Engineers, &c., 144, 
King-st, Great Yarmouth (67) 

Gray, Robert Kaye, India Rubber Company, 
Silvertown, Essex; and 106, Cannon-st, 
London, Е.С. (Silvergray London, 7.26 Bank) 

Gray & Wheatcroft, Manufacturing Electrical 
Engineers, Colchester 

Gray, William E., Electrician, India Rubber 
Со., Ltd., Silvertown, London, Е. 

Gray, Win. E., Electrical Engineer, 53, Bayham- 
pl, Cainden Town, London, N.W. 

Gray, У. Turnbull, Electrical Engineer, 22, 
Dewlands-rd, Seaforth, Liverpool (/nfuence 
Liverpool, 6146) 

Grays Thurrock District Council Electricity 
Works, Grays, Essex (Е. D. Long, Chief 
Engineer) 

Great Central Railway (Electrical Engineers’ 
Department), Guide Bridge, near Man- 
chester (С. W. Neele, Electrical Engineer) 

Great Grimsby Corporation Electricity Supply 
Works, Great Grimsby (W. A. Vignoles, 
Chief Engineer) (44) 

Great Grimsby Street Tramways Со, South- 
ampton House, Cleethorpes (Н. L. White, 
Manager) (Blanco Cleethorpes, 206) 

Great Northern and City Railway Co, 18, Eldon- 
street, London, Е.С, (H. Barrow Doo, 
Secretary) (2710 London Wall) See also 
page 059 

Great Northern Railway Electric Light Dept., 
Electrical Engineers Office, Ashburton- 
grove, Holloway, London, №. (Wilfred С. 
Thomson, Manager) ( Thomicis London) 

Great Northern, Piccadilly & Brompton Railway 
Co, 16, Hamilton House, Victoria Embank- 
ment, London, E.C. (W. E. Mandelick 
Secretary) See also page 559 

GREAT NORTHERN TELEGRAPH COM- 
РАМУ, Ltd, 3, St. Helen's-pl, Bishopsgate-st 
Within, London, Е.С. (Nordiske London) 
Head office: 26, Kongens Nytorv, Copenhagen. 
Representative in England and Manager in 
London, Е. С. С. Nielsen See also раје 559 

Great Western Railway Electric Light Dept, 2a, 
Bishops-rd, Paddington, London, W. (Geo. 
Bellamy Clifton, M. I. Mech. E., Engineer) 

Great Yarmouth Corporation Electricity Works, 
Great Yarmouth (Gordon Bryant, Chief 
Engineer) (61) 


Please forward at once to Мг. В. TUOKEB 1, 2 and 3, Salisbury-court, Fleet-street. 
London, any Alterations or Corractions necessary in the above particulars. 
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Greatorex, А. D., Borough Engineer, Town Hall, 
West Bromwich 

Greaves, E. N., Electrical Engineer, Corporation 
Electricity Dept, Dradford 

Green & Abbott, Electricians, 473, Oxford-st, 
11, Stourcliffe-st, and 45, Crawford.at, 
London, №. (Skyblue London, 4099 Gerrard) 

Green & Boulding, Electrical and Mechanical 
Engineers, 105, Bunhill-row, London, Е.С. 
(Temperature London, 7000 London Wall) 

Green & Co, Electricians, 57, High-st, Aston, 
Birmingham 

Green (E.) & Son, Limited, Economiser Makers, 
2, Exchange-st, Manchester (Реопонизет 
Manchester, 15072); and (works: Wakefield 

* (43 Central) 

Green, G. W., NM. I. E. E., Аззое. M. I. C. E., 92, 
Victoria-st, London, S. W. (Filichid London, 
590 Victoria? 

Green, Harry, Electrical Engineer, Corporation 
Telephone Dept, Renfield-st, Glasgow 
Green, Н. Н. lt, Electrical Engineer, 18, St. 
German’s-rd, Forest Hill, London, S.E. 
Green (Jas) & Nephew, Electrolier Manufac- 
turers, 107, Queen Victoria-st, London, Е.С. 

(Porcelain London, 5140 Central) 

Green & Poole, Engineers, 92, Victoria-st, London, 
S.W. (Filicoul Loudon, 56 Victoria) 
Green (Ralph) & Co, Electrical Apparatus Makers, 
142, Bute Docks, Cardiff (Ralph Green 

Card цр, 191 Nat., 191 P.O.) 

Green, Robert, Consulting Engineer (Pritchard, 
Green & Co), 57. Waterloo-st, Birmingham 
(Pritchard Birmingham, 4450 and 4477) 

Green, R. R. Manager of District Council's Tram- 
way», Wallasey 

Green (Т. С.) & Co, Ltd, Switchboard Makers, 
Church Gresley Potteries, near Burton-on- 
Trent (Green Church Gresley) 

Green (Thomas & Son, Limited, Gas Engine 
Makers, Smithfield. Ітоп Works, Leeds 
(Smithteld Leeds, 158 and 12:7); and 
Southwark-st, London, S.E. 

Green, W., Mains Superintendent, Corporation 
Electricity Supply Dept., Town Hall, South- 
port, Lancs. 

Green (W.) & Son, Wire Weavers, 154, Albany -rd, 
London, S.E. (Deekle London) 

Green, W. Penrose, Electrical Engineer, Tower. 
hurst, Roundhay, Leeds 

Green, Wm. Т., Chief Clerk, Corporation Electric 
Lighting Dept, 1, Whitehall-rd, Leeds 
(Electricity Leeds, GES aud 101.3) 

Greenall, E. B., A. I. E. E., Electrical Engineer, 5, 
Gertrude-rd, W. Bridgford, Nottingham 
Greene, К. A., A. M. I. E. E., A. M. I. M. E., Electrical 
Engineer, 7, Alexandra-mans, West End-In, 

London, N. W. 

Greene (H.) & Sons, Ltd, Lighting Contractors, 
Surrey Engineering Works, Blackfriars- rd, 
London, S. E. (Luminosity London, 1695 Hop) 

Greene, Major В. R., General Manager of 
Wallasey District Council'a Tramways, Sea 
View-rd, Liscard (2.25) 

Greener, W. B., Electrical Engineer, Sandal 
House, near Wakefield 

Greenhalgh, William, Electrical Engineer, 57, 
Beauvale-rd, Nottingham 

Greenhill & Craig, Electrical Engineers, New 
King-st, Belfast (Vermont Вијаз, 419) 


Greenhill, J. E., Electrician, Downs Park-rd, 
Clapton, London, N.E. 

Greening (Х.) & Sons, Ltd, Wire Manufacturers & 
Metal Perforators, Warrington ; & 16, Fins- 
bury -st, Lond, E.C.(Grecnings Warrington, 15) 

Greenock Electricity Dept, Hunter-pl, Greenock 
(James А. Robertson, Elec. Engineer) (220) 

Greenock & Glasgow Electro Co, 16, Charles-st, 
“Greenock (0508) 

Greenock & Port Glasgow Tramways Co, Don- 
ington House, Norfolk-st, London, W. C.; and 
Ladyburn, Greenock (159) See also p. 560 

Greenwich Photographic and Optical Stores, 
23, Nelson-st, Greenwich, London, S.E. 

Greenwood & Batley, Limited, E:ectrical and 
Mechanical Engineers, Albion Works, Arm- 
ley-rd, Leeds ; and 16, Great Georye-st, 
London, S. W. (Greenwood Leeds, 270 
Central; Outdank London, 465 Westminster) 
See also рине . 

Greenwood (Frederick) & Sons, Makers of Springs 
tor Pushes, Trafalgar Works, Rochdale 
Greenwood, James, Electro-Chemical Engineer, 

Bush-lane House, Cannon-st, London, Е.С. 

Greer, W. J., Chairman Tynemouth & District 
Electric Traction Co, Donington House, 
Norfolk-st, London, W.C. 

Greeves, M. Macgregor, Electrical Engineer, 
Glenside, Strandtown, Belfast 

Greeves, О. V., Electrician, Portadown, Ireland 

Gregg, James, Manufacturer of Electricians’ 
Tools, 27, Sloane-sq, London, S.W. 

Gregory, C., Wiring Contractor, 5, Eastgate, 
Lincoln 

Gregory, J. P., Engineer (Power апі Lighting 
Dept), British Thomson - Houston Co, 
Rugby 

Gregory, V. H., Electrical Engineer, 2, Burling- 
ton-gdns, Chiswick, London, W. 

Gregory (W.), & Son, Wiring Contractors, 28, 
Steep-hill, Lincoln 

Gregaon, G. L., A. M. I. C. E., Electrical Engineer, 
Electric Construction Company, Limited, 
Bushbury Works, Wolverhampton 

Greig, L. Paton, Borough Electrical Engineer, 
Electricity Works, Bury St. Edmunds 

Grenfell (Hubert) Limited, Electrical and 
Mechanical Engineers, Parliament-mansions, 
Victoria-st, London, S.W. (Mitraille London, 
38081 Gerrard) 

Gresham & Craven, Ltd, Injector апа Ejector 
Makers, Craven Iron Works, Ordsal-lane, 
Manchester (Brake Manchester, 61), and 
110, Cannon-st, London, Е.С. (2175 Bank) 

Gresham, Ernest A., Electrical Engineer, 
Adelphi-chambers, Westboro', Scarborough 
(25 4) 

GREVENER, J. & Н. (Sole Agents for Metall- 
werk Electra G.m.b.H., Gummersbach, 
Rheinland, for Great Britain, lrelaud and 
the British Colonies), 22, Basinzhall-st, 
London, К.С. See Advt., p. 1105 

Greville, A. W., Elec, Engineer, 46, Farringdon-st, 
London, E. C. + Regain London, 1771 Holborn) 

Greville Electric Inventions, Ltd,46, Farringdon- 
st, London, Е.С. (Regain London, 1171 
Holborn) 

Grey & Co, Makers of Electrical Novelties, 7, 
Market-pl, Regent Cireus, London, W. 
(Trinketry London, 34 И Gerrard) 
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Grey & Marten, Ltd, Lead Manufacturers, South- 
wark Bridge, London, S.E. (720 Hop) 
Grey, Wm. J., Electrical Engineer, 14, Hazel- 

dene-rd, Chiswick, London, W. 
Gribble, F., Chief Clerk Corporation Electricity 
Dept, Cauldwell.rd, Bedford 

Gridley, A. B., Secretary Banburv and District 
Electric Supply Co, Penarth Electric Light - 
ing Co, Poole and District Elec. Traction Co, 
&c., Donington House, Norfolk-st, Lond, W. C. 

Gridley, H. J., Electrical Engineer, River Cot- 
tage, Hampton Wick, Kingston-on-Thames 

Grierson & Stockdale, Consulting Engineers, 15, 
Victoria-st, Londop,S.W. (Gridelino London, 
228 Victoria) 

Grierson, Wm., Electrician, 7, Bridge-st, Glasgow 

Grieve & Gillespie, Railway Signal Manu- 
facturers, 81, Ormonde-st, Jarrow 

Grieve (John) & Co, Makers of Electric Cranes, 
Park et Motherwell (Grieve Motherwell, 56) 

Griffin (C.) & Co, Limited, Technical Publishers, 
12, Exeter-st, Strand, London, W.C. 

Griffin (Н. R.) & Co, Dealers in Tramway 
Plant, A2, Southwark Bridge-rd, London, 
S.E. (Trichords London, 1998 Hop) 

Griffin, J. G., Chief Electrical Engineer and 
Tramways Manager, Corporation Electricity 
Works, Swindon 

GRIFFIN (JOHN J.) & SONS, LTD, Makers of 
Physical and Chemical Apparatus, and 
Dealers in Pure Chemicals, 22-26, Sardinia- 
st, Lincoln's Inn-fields, London, W.C. 
(Gramme London, 2621 Gerrard) 

Griffith & Biliotti, Electrical Euginecrs, 8, John- 
st, Adelphi, London, W.C. (Biliotti Lon- 
don, 6364 Cen ral) 

Griffith, G., E.ectrical Eagineer, 5, Carlton-ter, 
Sydenham, London, S.E. 

Grifith, O. W., B.Sc., Asst. Lecturer and De- 
monatrator of Physics, Hartley University 
College, Southampton 

Grifith (W.) & Sons, Makers of Railway and 
Tramway Spriogs, Napier Steel Work, 
Sheffield (@rifiths Sheffield, 840); and 9, 
Bridge-at, London, S.W. 

Griffith, Wm. G., Demonstrator ia Electrical En- 

‚ gineering, Heriot-Watt College, Edinburgh 

Griffiths, Albert, D.Sc., Head of Physics Dept., 

Birkbeck College, Breams-bldgs, London, E. C. 

BROS. & CO, Paint, Enamel, Lac- 
quer and Varnish Manufacturers. Inventors 
and Sole Makers of “Armacell” Insulating 
Varnishes, Anti-Sulphuric Enamel, “ Arma- 
lac,” Flexible Insulating Shellac Varnish, and 
other Specialities for the ElectricalTrade, 29, 
Macka-rd, Bermondsey, London, S.E. (Aquol 

London, 807 Hop) Вее Advt., p. 1190 

Griffiths & Browett, Ltd (The) Metal Spinners 

(Sole Agenta, Wood and Penfold, 9, New 
. Broad.st, London, Е.С.) 

Griffiths, E. H., M.A., D.Sc., F.R.S., Principal 
and Professor of Phyrics, University College 

of South Wales and Monmouthshire, Cardiff 

Griffiths (Eli) & Sons, Manufacturers of Electric 
Signal Lampe for Ships, 102, Bradford.at, 

Birmingham (Eli Birmingham, 1085) 

Griffiths, H., Electrical and Mechanical Engineer, 

_ Thornbury, Edgbaston, Birmingham 

Griffiths (J.) & Sons, Steel Conduit and Fittings 

Makers, Imperial Tube Works, Wednesbury 
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Griffiths, Knight & Co, Manufacturers of Paint 
for Insulating Purposes, 50, Ford-st, Vaux- 
hall-rd, Liverpool (Varnish Liverpool, 2038) 

Griffiths (Wm.) & Co, Ltd, Tramway Contractors, 
35-39, Hamilton House, Bishopsgate-street 
Without, London, Е.С. (@rigiths Stone 
London, 2868 and 2869 London Wall) 

Griffiths, W. T., Engineer and Manager, Kidder- 
minster and District Electric Lighting and 
Traction Co, Ltd, Kidderminster 

Grigg, James, J. W., Asst. Engineer, Metropolitan 
Electric Supply Co, 17, South-st. Manches- 
ter-sq, London, W. 

Grigg, Robert, Electrical Engineer, c/o R. W. 
Blackwell & Co, Market-sq, Pontypridd 
Griggs, J. W., Electrical Engineer, Chelsea 
Electric Supply Co, Alpha-pl, Chelsea, Lon- 

don, S.W. 

Grime, E., Asst. Engineer, Corporation Elec- 
tricity Works, Ealing, London, W. 

Grimley, W. R. N., А.Т.Е.Е., A. M. I. M. E., Alliance 
Electrical Co, 157, Regent-st, London, W. C. 

Grimsdale, W. H., Electrical Eugineer, Messrs. 
Preece & Cardew, 8, Queen Anne’s-gate, 
London. S. W. 

Grimsdick, E. P., Electrical Engineer, 11, Leam- 
ington-st, Sunderland 

Grimshaw & Baxter, Dealers in Tools for Elec- 
tricians, 29 to 37, Goswell-rd, London, E. C. 
(Grünbazr London, 485 Holborn) 

Grimshaw, C. O., M. I. E. E., A. M. I. C. E., Asst. 
Engincer- in- Chief, Westminster Electric 
Supply Corporation, Limited, Eccleston-pl, 
London, S. W. (271 Westminster) 

Grimsley, F. C., Electrician, Dorothea Works, 
Belgrave - rd, Leicester 

Grindlay, Ross & Co, Electrical Engineers, 29. 
Comuercial-st. South Side, Glasgow (1767) 

Grindle, С. A., Consulting Manager of the Chloride 
Electrical Storage Co, Ltd, Cliften Junction, 
near Manchester (Accumulate Pendlebury, 
1638); 47, Victoria-st, London, S. W.; and 
Mayfield Hall, nr. Ashbourne, Derbyshire 

Grindley & Co, Limited, Pitch Manufacturers and 
Rosin Distillers, Upper North-street, Poplar, 
London, E. (Resinous London, 58 Eastern) 

Grindley, J. H., D.Sc., Head of Engineering 
Dept, Technical College, Huddersfield 

Griudrod, Jas. K., Electrical Engineer and Con- 

tractor, Oulder Hill, Rochdale 

Grinyer (George) & Co, Ships' Telegraph Engi- 
neers, 59, White Horse-at, London, E. ($155 
Eastern) 

Grinyer, W. C., Electrician, 
Tonbridge 

Gripper, Francis E., Electrical Engineer, Broad 
Sanctuary-chambers, Westminster, London, 
S.W. ; and Clifton Villa, St. Margaret’s, 
Twickenham 

Gritton, C. E., A. M. I. C. E., Consulting Engi- 
neer, The Briars, Selhurst 

Gritton, Chas. E., Representativeof Goheen Mnfg. 
Co (U. S. A.), Makers of Metal Preservative 
Compositions, 33, King-st, London, W.C. 

Grocers’ Engineering Co, Makers of Electric 
Elevators, &c., Cole-st, Swan-st, London, 
S.E. (Metrical London, 760 Hop) 

Grogan, Е. S., Electrical Engineer, Chief Asst. 
Engineer, British Electric Equipment Co, 
" Duomore," Foxley-lane, Purley, Surrey 


Science-bldgs, 
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Groome, Н. Electrical Engineer, Electricity 
Works, Ventnor, I. W.; and 42, Grange-rd, 
Ealing, London, W. 

Groos & Graf, Electrical Accessories Makers, 
59-61, Hatton-gdn, London, E.C. (4547 
Holborn) 

Grosart, D. M'Dowall, Electrical Engineer, Bank 
Villa, North Circular- rd, Dublin (350 and 
01973) 

Gross Bros, Electrical Engineers, 260. Brock- 
ley-rd, London, S.E. (168 Deptford) 

Grosa, Otto, Electrical Engineer, 90, Islington 
High. at, London, N. 

Grosset, George W., Junior Shift Engineer, 
Cory oration Electricity Works, Valley-rd, 
Bradford 

Grossmith, S., Electric Light Engineer and Con- 
tractor, Daniel-st, Portsea, Portsmouth (221) 

Grosvenor Engineering Works, Ltd, Electrical 
Engineers, 18, Danvers-st, Chelsea, London, 
S.W. (1228 Kensington) 

Grote, E. Е., Electrical Engineer, 7, Binden-rd, 
Shepherd's Bush, London, №. 

Groth, Dr. L. А., K.G.V., Consulting Engineer, 9, 
Alexaudra-mansions, Shepherd's Bush, Lon- 
don, W. 

Grove, E. P., Chief Mechanical Engineer, Central 
London Railway Со, Shepherd's Bush, 
London, W. 

Grover (E. G.) & Co, Dealers in Electrical 
Fittings, 86, Goswell-rd, London, Е.С. 
(5517 Central) 

Grover, Frederick, M.I.M.E., A. M. I. C. E., Сор. 
sulting Engineer, Greek-st-chmbrs, Leeds 

Grover, John, Chairman of Hindhead Electric 
Lighting Co, East Lynn, 58, Woodberry- 
down, Finsbury Park, London, N.; and 
Hinc head 

Groves ( А.) & Co, Electrical Есріпеегв, 4, Archer- 
at. Works, Archer-st, Gt. Windmill-st, London, 
W. (80% Central) 

Groves, W., Electrical Instrument Maker, 89, 
Bolsover-st, Fitzroy-sq, London, W. 

Groves, W. E., Electrical Engineer, 26, Stan- 
more-rd, Edgbaston, Birmingham 

Growse, E. H., Electrical Engineer, СаПепдег в 
Cable & Construction Co, Hatnilton House, 
Victoria Embankment, London, Е.С. 

Grubb, Geo. Electric Lighting Contractor, 5, 
St. James s-rd, West Croydon 

Grubb, В. W., Assistant Епршеег, Corporation 
Electricity Works, Swindon 

Grubb, W., Electric Bell Fitter, 75, Blackstock- 
rd, Finebury Park, London, №. 

Grueber (H.) & Co, Metal Stampers, 2, Ridg- 
mount-st, London, W.C. (Symboloyy London) 

Grunbaum (L. N.) & Son, Ozokerit Importers, 
84, Leadenhall-st, London, Е.С. (О:опотсет 
London) 

Grundy, А., Electrical Engineer, Amberley House, 
52, Brassey-sq, Lavender-hill, London, 
S.W. 

Guernsey Electricity Supply Co, Les Amballes, 
St. Peter's Port, Guernsey ; and Broad Sanc- 
tuary-chmbrs, Westminster, London, S.W. 
(A. G. Bird, A. M. I. E. E., Resident Engineer 
and Manager) 

Guernsey Railway Company, Ltd, Hougue-a-la- 
Perre, Guernsey (А. L. Davis, Eugineer and 
Man.; J. de Mouilpied, Sec.) See ulso р. 660 


1904.—" THE ELECTRICIAN" — $808 


858 


Guernsey (States of) Telephone Department, 
Clifton, Guernsey (States Telephones Guern- 


SCH, 44) Sec also page 23. 
President of Major- Gen. F. B. Mainguy, 
Council R.E., Guernsey 


Robert McLean (33) 
А. R. Bennett, M. I. E. E., 
Glasgow 

Guest (John) & Son, Ironfounders, Wolverhamp- 
ton- rd, Wal-all 

Guest, J. J., Electrical Engineer, New Market- 
st, Birminghain 

Guest, Keen & Nettlefolds, Ltd, Engineers and 
Makers of Tram Rails, Bolts and Nuts, 
London Works, near Birmingham; 41, 
The Temple, Liverpool (1.37): 18, King’s 
Arms-yard, London, Е.С. (Guest "London, 
2089 London Wall); and at West Brom- 
wich and Newport, Men. 

Guest & Sons, Electrical Engineers, 63, Otley- 
rd, Headingley, Leeds (9x) 

GUILBERT- MARTIN, Manufacturer of Gauge 
Glasses, Tubes, Rods, Enamels, &c., 9, 
Edmund-place, Aldersgate, London, Е.С. 
(Photophore London, 2709 Central) 

Guildford Electricity Supply Company, Limited, 
133, High-st, Guildford (W. J. Perkins, 
Secretary) See also раде 560 

Guillaume, E., Electrical Accessories Manu- 
facturer, 325, Goswell-rd, London, E.C. 
(Guilund ina London) 

Gülich & MeIntyre, Electrical Engineers, 17 and 
18, Little Edward - st, London, N.W. 
(32 King's Cross) 

Gullette, J. W., Electrical Engineer, General 
Electric Co, Ltd, Peel Works, Salford 

Gumbley, Wm., A. M. I. C. E , Electrical Engineer, 
Overetrand- -ma lla, Battersea, London, S.W. 

Gümpel, С. G., Electrician, 70, Newman-st. Oxford- 
st, London, W.; апа 3 Elm- rd, Beckenham 

Gunn, G. A., Electrical Engineer, 151а, Rich- 
mond-rd, Brighton 

Gunner, C. F., A.I. E.E., London Representative, 
Simplex Steel Conduit Co, 20, Bucklersbury, 
London, Е.С. 

Günther (W.) & Sons, Turbine Makers, Central 
Works, Oldham  (Gunthers Oldham, 317) 

Gunton, Herbert C., A. M. I. E. E., Asst. Engineer, 
Kennedy & Jenkin, 17, Victoria-st, London, 
S. W. 

Gunyon, S. E., Patent Agent, 115, Cannon.st, 
London, E.C. 

Gunyon, T. P., Engineer - in- Charge London 
‘County Council's Electric Testing Station, 
12, Cranbourn-street, Leicester-sq, London. 
W.C. 

Gunz, N., Secretary General Electric 
Ltd, 71, Queen Victoria-st, London, E.C. 

Gurl, (тео, Јасоћ, Electric Bell Fitter, 88, Mit- 
cham- rd, Croydon 

GUTEHOFFNUNGSHUTTE. 
ing and Bridgebuilding Works (Agent, H. 
Wedekind, C.E., 110, Fenchurch-st. London, 
E. C.) (Wütekind London, 17.9 Central) 

Guthrie (James) & Co, Electric Fittings Manu- 


Manager aud Eng. 
Consulting Eng. 


Co, 


Steel Engineer- 


facturers, 9, Leather-lane, London, Е.С. 
(Guthrionus London, 
Gutta Percha Company, The, Wharf-rd, City- 


rd, London, Х. 
King's Cross) 


(Guttapercha London, 791 
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Gutteridge (F.) & боп, Dealers in Electrical 
Supplies, Corporation-st, Dewsbury (бү) 

Guy, Arthur F., Electrical Engineer, Engineer- 
ing Department, G.P.O., Manchester 

Guy, G., Electrical Engineer and Contractor, 29, 
Orchard-st, London, У. | 

Guy, William H., Electrical Engineer, 5, Bloom- 
field-place, London, S.W. 

Guy, Wilson, Electrical and Telephone Engineer 
and Contractor, Fintona, co. Tyrone, Ireland 

Gwinn (А. Н.) & Co, Electric Light Contractors, 
26, Romford-rd, Stratford, London, Е. 

Gwyer, J., Local Manager, National Telephone 
Co, Southampton 

Gwynne’s, Limited, Makers of  Electrically- 
driven Pumps, 81, Саппоп-8% Е.С. (544 
Bank), and Hammersmith Ironworks, W. 
(9 Hainmersmith), London (Gwynne London) 

Gyllich, W., Agent for Titan Co, St. Olave's House, 
Lloyds-avenue, London, Е.С. (Semifused 
London) 


H 


Haacke (А.) & Co, Boiler Composition Manufac- 
turers, Kieselguhr Wharf, Homerton, Lon- 
don, N.E. (Haacke London, 19 Stratford) 

Habington, Robert, Electrician, 40, Jervis-st, 
Dublin 

Hacker, Moritz. Electric Light Fittings Manu- 
facturer, 5, Farringdon-avenue, London, 
E.C. 

Hacking, C. L., Electric Light Contractor, 259, 
King’s-rd, Chelsea, London, S.W. (153 Ken- 
sington) 

Hacking, W. B., Electric Light Contractor, 95, 
Gloucester rd, and (works) 54, Clareville- 
grove, London, S. W. (447 Kensington) 

Hackney Borough Council Electricity Works, 
Millfields-rd, Clapton, London, N. E. (L. L. 
Robinson, Borough Elec. Eng.) (207 Dalston) 

Hackney Institute, Hackney Downs Junction, 
London, N.E. For Teachers, see page 722 

Hackworth (John H.) & Co, Engineers and 
Machinery Dealers, 46, Queen Victoria-st, 
London, E.C. (Plant London, 6038 Central) 

Hack sor h & Wood, Electrical Eogineers, 41, 
Loudoun-rd, London, N.W. 

Haddow, W. Martin, Electrical Engineer, 9, 
ой, and 107, Поџрјаз st, Glasgow, 
.В. 

Haddow & Co, Electrical Engineers, 126, Both- 
well at, Glasgow  (Haddow Glasgow, 1499 
Corp., 878 Douglas) 

HADEN (G. N.) & SONS, Engineers, Trow- 
bridge, Wilts. ; and at London, Manchester, 
and Birmingham (Haden Trowbridge, 2 
T: owbridge) 

Hadfield, J. W., Electrical Engineer and General 
Manager, Corporation Electricity Works, 
Barnstaple 

Hadfield'a Stael Foundry Co, Ltd, East Hecla 
Works Tinsley, Sheffield; and 50, Lime-st, 
Lonauu, В.С. (Hadfield Sheffield, 750; Requi- 
sition London, 516 Avenue) 

Hadley, Arthur Е., Joint General Manager, 
Electrical Co, Ltd, 121-125, Charing Cross- 
rd, London, W.C. 

Hadley, H.E., B.Sc., Principaland Head of Physics 

Dept, School of Science, Kidderminster 


Hadwin (R.) & Son, Electrical Engineers, &c., 
Collin Croft Works, Highgate, Kendal 
Haertle, —, Electrical Engineer, Electromotor 
A vidas Co, 15, Gray's-Inn.rd, London, 

* 


Hager, C. W., Electrician, Siemens Brothers & Co, 
Ltd, Woolwich, Kent 
Haggie Bros, Ltd, Lightning Conductor Manu- 
facturers, Gateshead (Haggis Gateshead, 
1167) 
R. HOOD HAGGIE о момка “Ёш, 
AND SON, Ltd., coe 4000 58% 
NzwcasrLR-oN-Tysg ~ MAN ОРЕ 
(Established, 1789), 
Makers of 
FLEXIBLE STEEL 
WIRE CORDS 
of Superior Quality, for 


suspending ARO LAMPS 
and other purposes. 


Blocks fitted up with 
Manilla Tackle Falls. 
Wire Ropes for Guys. 


Tels.: "H e Newcastle- 
on- Tyne." “‘Haggie London." 
London Branch : 

35, LIME STREET, Е.С. 
Telephone 987 Avenue. 


Branches also at Cardiff. TRADE MARK REG? 
Class. and p HOOD HACCIE & SON, Ltd, 

Haggie, R. Hood, M. I. Mech. E., M. I. E. E., Elee- 
trical Engineer, J. Davis & Son (Derby), Ltd, 
АП Saints’ Works, and 69, Rose Hlill.st, 
Derby 

Haigh, H. D., Manager, Psychiloid (Ltd), Love-st, 
Sdeffield 

Haigh, J., Station Engineer, Electricity Works, 
Stamford 

Haigh (T.) & Co, Electrical Engineers, 52, West. 
et, Sheffield 

Haigh (W. B.) & Co, Ltd, Manufacturing Elec- 
trical & General Engineers, Globe Iron Works, 
Plane-st, Oldham (Haigh Oldham, 146) 

Haine & Со, Electricians, 13, Connaught.st, 
London, W. (398 Paddington) 

HAINES & CO, Electric Light Engineers and Con- 
tractors, 33, Minories, London, Е.С. (Натез 
Minories Londen, 1052 Avenue) 

Haines, Н. У. EA H., Electric Crane Builders, 
Fazeley-st, Birmingham (3429) 

Haines (W. S.) & Co, Steam Trap Makers, 16, 
St. Helen's-place, London, E.C. 

Hainsworth, C. H., Electrical Engineer, Wood- 
leigh, Millhouses, Sheffield 

Hakoumoff, А. R., A. I. E. E., 45, Ormiston-rd, 
Uxbridge- rd, London, W. 

Hale Brothers, Electrical Stores, 156, Upper 
Thames-st, and 21, Bush-lane, Cannon-st, 
London, Е.С. ( Electary London, $332 Bank). 
Stores, 59c, King William-st, and London 
Bridge Steps, Lower Thames-st, Е.С. 

Hale, H., Engineer and Manager, Angus Electrie 
Light and Power Co, Ltd. Montrose 

Hale, P. E., Assist. Engineer, Electricity Works, 
Jubilee-et, Blackburn 

Hale and Son, Electrical and General Engineers, 
1794, Tottenham Court-rd, London, W. 
(4636 Central) 

Haler, P. J., B.Sc., A. I. E. E., Electrical Engineer, 
26, Argyle-rd, Tottenham, London, N. 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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Haley, A. C., District Manager, National Tele- 
phone Со, 8, Exchange-st, Bolton 

Halford, Julian, Electrical Engineer, 70, Bishops- 
gate-st Wn, E.C., and 4, Devonshire-ter, 
Hyde Park, W., London 

Halford, T. E., Patent Agent, 82, Mark-lane, 
London, E.C. 

Halhead, J. A., Manufacturing Electrician, Cur- 

| rock, Carlisle (Halhead Carlisle) 

Halifax Corporation Electricity Works, Foundry- 
st, Halifax (W. М. Rogeraon, Electrical 
Engineer) (280) 

Halifax Corporation Electric Tramwaye, Foun- 
dry-st, Halifax (W. М. Rogerson, Electrical 
Engineer; F. Spencer, Manager) (480) 

HALIFAX & BERMUDAS CABLE COMPANY, 
Limited, 33, Old Broad-st, London, Е.С. 
(Quiescent London, 2914 Central) See also 
page 260 

T. Skinner ee oe Chairman 

Joseph Rippon ... ..  ...General Manager 

Halifax Municipal Technical School, Halifax 
For Professors, sec page 722 

Hall, A., Station Engineer, Corporation Elec- 
tricity Supply Station, Londonderry 

Hall (B. J.) & Со. Electric Copier Makers. 59, 
Victoria-st, S.W. (Inspect London, 180 West- 
minster), 57, Walbrook, E.C. (167 Bank); 5, 
Duke-st, Adelphi, W.C. (62.0 Gerrard), 
London ; and 32, Paradise-st, Birmingham 
(15.3х) 

. Hall, Beddall & Co, Electric Light Contractors, 
Pitfield Wharf, Commercial- rd, Lambeth, S. E. 
(295 Hop), and 51, Bread-st, E.C., London 

Hall, C. J., M.LE.E., Consulting Electrical 
Engineer, 207, Hyde Park-rd, Leeds 

Hall & Co, Electric Bell Fitters, Dale-rd, Matlock 
Bridge 

Hall, Dunbar & Co., Manufacturing Chemists, 
St. Miman’s Works, Leith 

Hall, F. T., Asst. Eng. County of London Com- 
pany's City-rd Station, E. C., and 35, Wood- 
berry-grove, Finsbury Park, №. London 

Hall, F. W. T., Electrie Light Contractor, 84, 
Long-lane, West Smithfield, London, E.C. 

Hall, бео. H., Asst. Engineer, Corporation Elec- 
tricity Dept., Wolverhampton-st, Walsall 

Hall, Н. Cuthbert, Consulting Engineer, Manag- 
ing Director of Marconi's Wireless Telegraph 
Co, Ltd, 18, Finch-lane, London, E.C. 

Hall, Н.Е, A. X. I. E. E., Electrical Engineer, 13, 
Park- pl. Dry Hill, Tonbridge 

Hall (H. E.) & Co, Electrical and Mechanical 
Engineers, High- st, & Barden-rd, Tonbridge, 
Kent (78) 

Hall & Hackblock, Electrie Lighting Contrac- 
tors, 190, London-rd N., Lowestoft ; and 
at Ipswich 

Hall Henry, Electrical Engineer, Station d, 
Scunthorpe, Doncaster 

Hall, J., Electrical Engineer, W. T. Heuley's 
Telegraph Works Company, Ltd, Blomfield 
House, London Wall, London, E. C. 

Hall, James, A. I. E. E., Asst. Lecturer Mechanical 
Engineering, Royal Technical Institute, 
Sulford 

Hall (J.) & Co, Manufacturers of Electric 
Light Fittings, 71, Queen-st, London, Е.С. 


Hall, J. & E., Ltd, Refrigerating Machinery Engi- 
neers and Makers, 23, St. Swithin's-lane, 
London, Е.С. (HaUford London, 846 Bank); 
and at Dartford (Hallford Dartford, 7) 

Hall (J. & F.), Limited, Engineers, Electric Bell 
Fitiers, &c., Shambles, Worcester 

Hall (J. P.) & Co, Electrical Engineers, 
Blackriding Iron Works, Werneth, Oldham 
(Dynamo Oldham, 300) 

Hall (J. P.) & Sons, Ltd, Boiler Feed Pump 
Makers, London-rd, Peterborough | 
Hall (Matthew) & Co, Electrical Engineers, 88, 
Wigmore-st, aud 10 and 11, Bulstrode-mews, 
Lond, W. (Esmeralda London, 1493 P'dingt'n) 

Hall, P. B., Electrical Engineer, 82, Gardacr-rd, 
Prestwich, near Manchester 

Hall В. F., Manager Electric and Ordnance 
Accessories Co, Ltd, Stellite Works, Aston, 
Birmingham (Hall Stellite Birmingham, 
26706. 

Hall Street Metal Rolling Co, Ltd, Wire Manu- 
facturers, Birmingham (Bisseker Birming- 
ham) 

Hall Sydney E., A. M. I. E. E., Electrician, 82, 
Norfolk- rd, Ilford, Essex 

Hall (T. Bernard) & Jones, Consulting Electrical 
Engineers, 119, Colmore-row, Birmingham 

Hall, Thomas, Charge Engineer, Corporation 
Electricity Works, Burton-on-Trent 

Hall, W. H., Borough Electrical Engineer, 
Flectricity Works, Morecambe 

Hall & Webb, Electricians, Midland Arcade- 
chinbrs., 8, New-st., Birmingham 

Hallam (G.) & Co, Wire Manufacturers. Have- 
lock Steel Mills, Walkley Bank, ur. Sheffield 

Hallett (W.) & Co, Electric Light Contractors, 
102 and 104, Harrow-rd, London, W. 
(Mimicking London, 1365 Paddington) 

Halliwell, A., Electrical Engineer, 12, Bolton-st, 
Bury, Lanes. (106) 

Halliwell, C. E., Electrice Lighting Contractor, 
55, Sndtord-rd, Bradford 

Halliwell, J. G., Motor Inspector, Corporation 
Electricity Works, York 

Hallmark & Gill, Dealers in Electrical Supplies, 
Church-st, Blackpool (6) 

Halpin, Druitt, M.LC.E., Consulting Engineer, 
17, Victoria-st, London, S.W. (Halpin 
London, 75 Westminster) 

Halsall (Wm.) & Sone, Dealers in Electrical 


Supplies. 115, Wiudsor-st, Liverpool (712 
Toxteth) 

Halsey Electric Generator Co, Ltd, 58, York-pl, 
Edinburgh 


Halsey, J. T., Electrical Eogineer, Great Eastern- 
rd, Stratford, London, E. 

Ham, Baker & Co, Ltd, Makers of Road and 
Surface Covers for Electrical Installations, 
13, Grosvenor-rd, Westminster, London, 
S. W. (Penstock London, 140 Westminster 
and 96 Victoria) 

Ham, С. Electric Bel] Fitter, Birmingham 
House, Church-rd, Hove, Sussex (2667) 
Hamblet'^ Blue Brick Co, Ltd, Conduit aud 
Culvert Manufacturers, West Bromwich ; 
and 20, Victoria-st, London, S.W. (Наш её 
West Bromwich, 41; Inaccessus London, 

642 Westminster) 


(Pinchbeck Bros., Agents) (Pincheries Lon- | Hamblett, W. H., Lighting Supt. to the Cor- 


don, % Bank) 


poration, Town Hall, Salford 
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Hambly, John, A. M. I. E. E., Consulting Engineer, 
Sycamore Cottage, Perranwell Station, 
Cornwall 

Hambly, W. H., Agent for Messrs. Hambly & 
Mangold (Port Elizabeth), Купапсе," 
Valkyrie-rd, Westcliff-on-Sea 

Наше, John W., Assistant Engineer, Corpora- 
tion Electricity Worka, Wigan 

Hamer (Joseph) & Co, Electrical and Mechani- 
cal Engineers, Broad-st, Halifax (595) 

. Hamer (R.) & Sons, Dealers in Electrical Sup- 
plies, 8, Darwen-st, Blackburn (64) 

Hamer, W., Dealer in Electrical Supplies, 23, 
Bridge-st, Deansgate, Manchester 

Hamilton, Allan, Electrical Engineer, Baron’s- 
court Electric Light Station, East Finchley, 
London, N.; and Grosvenor-park, Rath- 
mines, Dublin 

Hamilton (Claud), Ltd, Electric Light Engi- 
neers, 247, St. Vincent-st, Glasgow (Ора 
Glasgow, 120 Argyle) бее also p. 560 

Hamilton, Claud (Aberdeen), Ltd, Electric Light 
Engineers, 2544, Union-st, Aberdeen; and at 
Inverness (Power Aberdeen, od; Light 
Inverness) 

Hamilton, C. K., Electrical Engineer, Trafford 
Villa, Wilberforce-rd, Southeea, Hants 
Hamilton, D. A., Asst. Engineer, Corporation 

Electricity Works, Lancaster 
Hamilton Electricity Works (leased to Edmund- 
son's Electricity Corporation, Ltd), Hamil- 
ton, Х.В. (T. M. Colson, Resident Engineer 
and Manager) 
J. B., General Manager, Leeds City 
Tramways, Leeds 
Hamilton (J. B.) & Co, Makers of “ Unica " Com- 
position Pinions,145,Canaon-st,London,E.C. 
Hamilton (J.) & Son, Electrical Engineers, 
Guildford-st, Chertsey 
Hamilton, Patrick, B. Sc., A. M. I. C. E., A. M. I. E. E., 
Electrical Engineer, 66, Victoria-st, West- 
minster, London, S.W. (Mho London, 725 
Westminster) : 
Hamilton (R.) & Son, Electrical Engineers, 44, 
Conway-st, Birkenhead (01832) 
ton (Thomas) & Co, Engineers and Manu- 
" Agents, 90, Cannon-st, London, 
Е.С. (Tonüham London, 6088 Bank) 
Hamilton, W., B.Sc., Electrical Engineer, 23, 
Timson-st, Fails worth, Manchester 
Hamkens, А. L., Electrica! Engineer, British 
L. M. Ericsson Mfg. Co, Ltd, Byron House 
82-85, Fleet-st, London, Е.С. 
Hammarskjöld, T. P. K., A. M. I. E. E., Managing 
Director British L. M. Ericsson Mtg. Co, Ltd, 
Byron House, 82-85, Fleet-st, London, E. C. 
Hammersmith Borough Council Electricity 
Supply Works, 57, Fulham  Palace.rd, 
mmersmith, London, W. (G. Gilbert 
Bell, Chief Engineer) (107 Hammersmith) 
Hammersmith, City & North East London Кай- 
way, Lid, 1, Fredericks-pl, London, E. C. 
Sec also раде 561) 
Hammond, С. P., M. I. E. E., Electrical Engineer, 
69, Durham - rd, East Finchley, London, N. 
Hammond, E., Electrical Engineer, 41, Wake- 
field - rd, Bradford 
Hammond & Hussey, Ltd, Electricians, 25 and 
25, High-st, Croydon (Hammond Croydon, 
28 Croydon) 


Hammond, John Hayes, Mining Engineer and 
Director Cape Electric Tramways, 48, 
Threadneedle-st, London, Е.С. (Oceanoloyy 
London, 508 London Wall) 

»Hammond, Robert, Consulting Electrical En- 
gineer, 64, Victoria-st, London, S.W. (Ham- 
mond London, 394 Victoria) 

Hammond (Robert) & Son, Consulting Electrical 
Engineers, 64, Victoria-st. Westminster, 
London, S.W. (Hammond London, 394 
Victoria) 

Hammond, В. W., A. M. I. C. E., A. M. I. E. E., Elec- 
trical Engineer, 64, Victoria-st, London, S. W. 
(Hammond London, 3:4 Victoria) 

Hammond (Samuel) & Co, Electrical Engineers, 
107, Cannon-st, London, Е.С. (833.3 Bank) 

Hammond, T., Ма) «рег, Willey & Co, Electrical 
Engineers, Exeter 

Hampshire Light Railways (Electric) Co, Ltd, 
74, Cheapside, London, Е.С. Sec ulso раде 60 

Hampshire, M. W., Electric Fittings Maker, 
74, Milk-st, Deritend, Birmingham 

Hampshire, P. M., A. I E. E., A.R C.S. (Lond.), 
Electrician, Le turer aud Demonstrator, 
Finsbury Technical College, Leonard-st, 
London, Е.С. 

Hampstead Borough Council Electricity Supply 
Works, Lithos-rd, Hampstead, London, N.W. 
(G. H. Cottam, M LE.E., Chief Engineer) 
(07 Hampstead) 

Hampton, А. 5., Electrician, Telegraph Superin- 
tendent's Осе, 25, Killermont-st, Glasgow 

Hampton (Edwin), Ltd., Electrical and General 
Engineers, Froginore-st, Abergavenny 

Hampton, Ernest, Electrical Accessory Manu- 
facturer, 16, Fann-st, London, Е.С. 

Hampton & Sons, Ltd, Electric Light Con- 
tractors, Pall Mall East, and 1, Cockspur-st, 
S.W., and (works) 43, Belvedere-rd, Lam- 
beth, S.E., London (Hamit ic London, 4163 
4164 and 4165 Gerrard) 

Hancock & Clarke, Retort Carbon Cutters, 12 & 
12a, Richmond-place, New-rd, Wandsworth- 
rd, London, S.W. 

Hancock Inspirator Company, Old Swan Wharf, 
Upper Thames-st, London, Е.С. (Hancock 
London, 904 Bank) 

Hancock & Rixon, Electric Light Engineers, 52, 
Great Marlborough-st, London, W. 

Hancock, Walter, M.LE.E., 10, Upper Chad- 
well-st. Myddelton-sq, London, E.C. 

Hancock, Wii, Electric Bell Fitter, 22, Strat- 
ford-rd, London, W. 

Handcock & Dykes, Consulting Engineers, West- 
minster-chmbrs, 1, Victoria-st, London, S.W. 
(Rheophore London, 231 Victoria); 3, St. 
Nicholas-bldgs, Newcastle-on-Tyne (1007) ; 
and Ocean-chmbra, Glasgow (3778 Corp.) 

Handford (Frances) & Co, Electrical Engineers, 
31 and 32, Buckingham-gate, London, 3.W. 

Handford, S., A. M. I. E. E., Consulting Electrical 
Engineer (Crews & Handford), Cromwell- 
bldgs, 11, Blackfriars-st, Manchester; and 
West Mount, Macclesfield 

Handley, B., Chief Asst., Corporation Electric 
Lighting Works, Portsmouth 

Handley & Shanks, Electrical and General 
Engineers, 12, Dawson-st, Dublin; aud 
40, Great Charles-at, Birmingham (Шитите 
Dublin, 3 ; Illlumine Birmingham, 3093) 
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Handover (W. H.) & Son, Electric Bell Fitters, 
507, Harrow-rd, London, №. 

Hands (Alfred) & Co, Electrical Engineers, 115, 
Leadenhall-st, London, Е.С. (Grandson 
London, 6458 Central) 

Hands Bros, Electric Light Fittings Makers, 
50, Snow-hill, London, Е.С. (1033 Helborn) 

Handyside (Andrew) & Co, Limited, Engineers, 


Britannia Works, Derby (Handyside Derby, ` 


47) ; and 104, Queen Victoria-st, Lond, E.C. 
(Handyside London, 969 Bank) 

Handyside, C.B., Electrical Engineer, J. H. Holmes 
& Co, Ltd, Examiner-bldgs, Manchester 
Hankinson, E.E., Electrical Engineer, 3, Arundel- 

st, Strand, London, W.C. (5707 Central) 

Hanks, Е. T., Electrician and Engineer, Ingle- 
wood, Benton, Newcastle-on-Tyne 

Hanley Corporation Electricity Supply Works, 
Hanley, Staffs. (C. A. Cowell, Engineer and 
Manager) 

Hanna, Donald & Wilson, Engineers and Turbine 
Makers,25, New Sneddon-st, Paisley (Donald 
Paisley, 7.2) 

Hannams, Ltd, Agents for Electric Cables, &c, 
Peninsular House, Monument-st, London, 
E.C. (Lehmann London, 1430 Avenue) 

Hannan & Buchanan, Steam Engine Indicator 
Makers, 75, Robertson-st, Glasgow 

Hanning, F. S., A. M. I. E. E., Resident Engineer 
and Manager, Urban Electric Supply Со.’ 
Electricity Supply Works; and Сашђогпе- 
Redruth Tramway, Саги Brea, R. S. O., 
Cornwall 

Hanning, Thos., A. M. I. C. E., Consulting Elec- 
trical Engineer, Northern Assurance-bldgs, 
2, Collingwood-st, Newcastle-on- Tyne 

Hanningtons, Ltd, Electric Light Contractors, 
171 and 172, North-st, Brighton (2) 

Hanover Rubber Со, Vulcanite Manufacturers, 52, 
Fore-st, London, Е.С. (Hurtgummi London) 

Hansard, Arnold Greaves, A. M. I. E. E., B.A., Con- 
sulting Electrical Engineer, 55, Victoria-st, 
London, S.W. (60 Victoria); and Helford, 
Limpsfield, Surrey 

Hanscomb and Smith, Electric Bell Fitters, 
85, London-rd, Croydon (243 Croydon) 

Hansom, Oswin, Engineer and Managing Director, 
Fleetwood and District Electric Light and 
Power Syndicate, Premier.chambers, Fleet- 
wood, Lancs. (Dynamo Flectwood) 

Hanson, A. C., Burgh Electrical Engineer, 
Electricity Works, Stirling 

Hanson, С. J. Whistler, A. I. E. E., Electrical and 
Mechanical Engineer (Precision Engineering 
Co, Lid), 5, Clerkenwell-green, E.C., and 16, 
Harrington-sq, N.W., London 

Hanson, J. R , Electrical Engineer, 27, Scarisbrick- 
ave, Southport 

Haran (J. С.) & Sons, Makers of Tanks for Cables, 
99, Causeyside-st, Paisley, N.B. (15Х 2) 

Harben, Alfred, Telegraph Engineer, 101, Charl- 
ton-rd, Blackheath, London, S.E. 

Harber, W. A., Eectrician, Hinton St. Mary, 
Sturminster Newton, К.5.0. 

HARBUNG INDIA RUBBER C. CO. 
Traun (Dr. Heinr.) & Sons 

Harburg and Vienna India Rubber Co, 9 to 14, 
Tower-chambers, Moorgate-street, London 
Wall, London, Е.С. (Sunward London, 
4;9ó Central) 


See 
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Harcourts Limited, Makers of Ships’ Telegraphs, 
225, Moseley-st, Birmingham (Premier 
Birmingham) 

Hardaker, W., Electrographer, 13, Gray’s Inn- 
rd, London, W.C. (6170 Central) 

Harden, G. F., Electrical Engineer, c/o Crompton 
& Co., Ltd, 50, Wellington-at, Glasgow 
Hardie, A. R., Secretary Eastern, and Eastern 
and South Airican Telegraph Companies, 
Electra House, Finsbury Pavement, Lon- 

don, E.C. 

Hardie & Co, Electric Bell Fitters, 290, Rom- 
ford-rd, Forest Gate, London, E. 

Harding, A. B., Lecturer on Electrical Subjects, 
Belmont, Bromley-rd, Catford, London, 
S.E. (Unnnpaired. London) 

Harding, Cocks & Co, Consulting and Furnishing 
Engineers, 140, Minories, London, Е.С. 
(Canneto London, 30 Avenue) 

Harding, H. M., Electrical Inspector, London 
County Council, Spriog-gardens, London, 
S.W. 

Hardiug, Richardson, Rhodes & Co, Limited, 
Counter and Speed Indicator Makers, 
Tower Works, Leeds (Porcupine Leeds, 223) 

Harding, T. L., Electrical Engineer, 10, 12 & 14, 
Market-st, Torquay 

Harding, W. J., Conaulting Engineer, 11, Queen 
Victoria-st, Loudon, Е.С. ( Zowadji London, 
6:217 Central) 

Hardingham, С. С. M., Patent Agent, Clun 
House, Surrey-st, Strand, London, W.C. 
(Hardingham London) 

Hardman, Powell & Co, Electric Light Fittings 
Manufacturers, King Edward's-rd, Birming- 
ham ; and 24, Haymarket, London, S.W. 
(Zubifex London, 5170 Gerrard) 

Harda, L. A., Electrical Engineer, Edmundsons' 
Electricity Corporation, Broad Sanctuary- 
chambers, Westminster, London, S.W. 

Hardstone, S. A., Electrician, National Tele- 
phone Co, Telephone House, Victoria 
Embankment, London, E.C. 

Hardware Trade Journal (weekly), 8, Finsbury- 
sq, London, Е.С. (5s. per ann.) 

Hardwick, Geo. H., A. I. E. E., Electrical Engineers, 
85, Brighton-grove, Newcastle on- Ty ne 
Hardy, John T., Electrical Engineer, Abbey- 

walk, Coronation-rd, Halifax 

Hardy & Padmore, Ltd, Makers of Lamp & Feeder 
Pillars & Surface Boxes, Worcester Foundry, 
Worcester 

HARDY PATENT PICK CO, Ltd, Engineers and 
Contractors, Makers of Electric Tramwa 
Material and Tools &c., Heeley, Sheffield 
(Hardypick Seid 157); and 22, Queen 
Victoria-st, London, Е.С. (9/8 Bank, 4793 
Central) 

Hardy, W. E., Electrica] Engineer, Bath Electric 
Tramways Co, Bath 

Hardy, Wm. G., Chief Asst. Eogincer Count y of 
London and = Brush Provincial Electric 
Lighting Co's Works, City-road, London, 

. C. 

Hare & Co, Engravers, 1 & 2, Holborn-place, Lon- 
don, W.C. (Photogravure London) 

HARE (H.) & Co, Slate Switchboard Makers 
Slate Turners and Enamellers, Kiugs ton 
Works, Park-rd, Hull (Hare Park-road 
Hull, X) Вее Advt., p. 1284 
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Harfieid & Co, Limited, Mechanical and Electri- 
cal Engineers. 15, Arundel-st, London, W.C. 

Harford & Co, Electrical Engineers and Con- 
tractors, 47, Tithebarn-st, Liverpool (6730); 
and 92, Liverpool-rd, Birkdale, Southport 

Harford, Geo. J., Practical and Consulting Elec- 
trical Engineer, 92, Liverpool-rd, Birkdale, 
Southport 

Harger Bros, Makers of Electric Light Wire 
Casings, &c., Settle, Yorks. 

Hargreaves, J., Electric Light Engineer and 
Contractor, 45, Rail way-st, Nelson, Lancs. (95) 

Hargreaves, Luke, Electro-Chemical Engineer, 
Electrolytic Alkali Co, Ltd, Middlewich, 
Cheshire 

Harker, J. A., D.Sc., Assistant in Physica Dept., 
National Physical Laboratory, Bushy House, 
Teddington (c/o Physics Teddington) 

Harker (Jobn У.) & Co, Engineers and Con- 
tractors, 15, Billiter-at, London, Е.С. (29/3 
Avenue) 

Harland, J. E., Electric Lighting Contractor, 
Morley-st, Bradford 

Harland & Wolff, Limited, Shipbuilders and 
Engineers, Belfast (Harland Belfast, 964 
and 980) 

Harling & Lees, Electric Light Contractors, 62, 
Bottom-o’-the- Moor, Oldham 

Harling, W. H., Mathematical Instrument Maker, 
47, Finsbury Pavement, London, E.C. 
(Clinograph London) 

Harling, Wm., A.M.I.E.E., Electrical Engineer, 
Borrowdale House, Lancaster 

Harman & Cross, Electrical Engineers, 13, Sta- 
Don rd, South Norwood, London, S.E. 

Harmer (Chas.) & Son, Electrical Engineers, 
11, Lingfield-rd, Wimbledon, Surrey 

Harnden, A. C., Electric Light Contractor, 68, 
Praed-st, London, W. 

Harper & Bros., Scientificand General Publishers, 
45, Albemarle-st, London, W. (285 Gerrard) 

Bros. & Co, Consulting Engineers, 
13, St. Helen’s-pl, London, E.C. (Provenance 
London, 1686 London Wall) 

Harper, Harper & Henderson, Consulting Engi- 
neers, 1, Leadenhall-bldgs, London, Е.С. 
(2757 Avenue) 

Harper (John) & Co, Ltd, Makers of Electric Light 
Fittings, Albion Worka, Willenhall ; and 4, 
New Union-st, Moorfields, London, E.C. 

Harper, Louie, А.М.1.С.Е., Suspension Bridge 
Specialist, Aberdeen 

Harpham, E. Stanley, Distributing Engineer, 
South and West City Districts, Charing Cross 
and Strand Elec'ric Supply Corp., Ltd, 76, 
Ludgate- pill, E.C., aud Netherdene, Evers- 
leigh-rd, Fiuchley, N. London 

Harpur, R. C., Asst. Engineer, Electricity Works, 
Park-st, Dover 

Harrap, G.T., Machinery Merchant and Exporter, 
5, Budge-row, Cannon-st, London, E.C. 
(Sprocket London, 6467 Bank) 

Harrap, Hewett & Duftield, Consulting Elec- 
trical Engineers, 5, Budge- row, Cannon-st, 
London, E.C. (Sprocket London, 5467 Bank) 

Harrap (T.) & Son, Electric Light Engineers 
and Cootractors, Cardigan - rd, Leeds (1423 
Central) 

Harrington Electric Light Company, Ltd, Long 
Eaton, Derbyshire Sce also page 560 


Harrington, James, Electrical Engineer, Sir Hiram 
Maxim Electrical and Engineering Co, Ltd, 
Maxim Works, Gillingham-st, London, S.W. 

HARRIS (А. E.) & СО. Makers of Springs for 
Pushes and Special Stainpings for the 
Trade, 95, Cainden-st, Birmingham Bee 
Advt., p. 16 

Harris, A. F., Electrician, 57, Acre-lane, Brixton, 
London, S.W. 


Harris(A. J.) & Co, Dynamo Makers, Boro' Mills, 


Manchester-rd, Bradford (1297) 

Harris, E., Electrical Engineer, 106, Waverley- 
rd, Bradford 

Harris, H. Graham, M.LE.E., Consulting Elec- 
trical Engineer, Bramwell & Harris, 5, 
Great George st, London, S. W. (Wellbram 
London, 60 Westminster) 

Harris Institute, Preston, Lancs. See also p. 722 

HARRIS, J. F. & G., Mahogany and General 
TiMBER Merchants and Мосррго Manu- 
facturers. Offices and Mills :— 

58R, Wilson-st, Finsbury, Е.С. (1768 London 
Wall) ; 
107-8-9, Snows- fields, Newcomen.st, Boro’, S. E. 
Victoria Wharf, Paliner'a-rd, Green-st, Bethnal 
Green, E. (246 Eastern) LONDON ; and the 
Roding Timber Yard and Joinery Works, 
Ilford, Essex 
‘Tetevrams Fandecors London 
CASINGS AND BLOCKS ALWAYS IN STOCK. 
See Advt., p. 1046 

Harris, John, Electrical & Mechanical Engineer, 
2, Lanystone- rd, Peverell, Plymouth 

Harris, L. J., A. M. I. E. E., Electrician, 77, Suther- 
land-ave, London, W. 

Harris & Mille, Patent Agenta, 25, Southampton- 
bldga, London, W.C. (Privilege London) 

HARRIS PATENT FEED WATER FILTER, LTD, 
Makers of Water Purifying and Softening 
Plant, 75, Queen Victoria-st, London, Е.С. 
(Windtight London, 973 Bank); and at 26, 
St. Thomas-st, Sunderland (Windtight 
Sunderland, 269); and 2, Hamilton-st, 
Greenock (Windtight Greenock, 127) See 
insert Advt. facing p. 1338 

Harris (Philip) & Co, Limited, Scientific Appa- 
ratus Manufacturers, 144 and 146, Edmund- 
st, and (works) Gt. Charles-st, Birming- 
ham (Science Birmingham, 10); and at 
Dublin 

Harris, Thomas A., Electrical Engineer, 56, Black- 
friars-rd, and Рћалих Works, Collingwood- 
st, London, S.E. (17022 Hop) 

Harris (T.) & Sons, Electric Lighting Engineers, 
11-12, Wine-st, Bristol (422) 

Harris, Walter, М.А., Ph.D., F.C.S., Principal 
of, and Professor of Chemistry, Sutherland 
Institute, Longton, Staffs. 

Harris, У. M., Electrical Engineer, 10, Cliff- 
terrace, Kendal ; and at Kirkby Londsdale 

Harris-Burland, W. M., British Westinghouse 
Electric and Manufacturing Co, 5, Cross-st, 
Manchester 

Harrison & Camm, Ltd, Tramway and Railway 
Cars and Carriage Makers, Rotherham 

Harrison Engine Co, Dynamo and Motor Makera, 
Сгозх-Јапе, Manchester (Shunt Manchester) 

Harrison, E. W. L., A. I. E. E., Engineer Surveyor, 
Electrical Dept, Engine, Boiler and E.L. 
Insurance Co, 12, King-st, Manchester 


Please forward at once to Mr.G. TUCKER 1, 2 and 3, Salisbury-court, Pleet-street, 
London any Alterations or Corrections necessary in the above particulars. 
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Harrison, F., A.M.LE.E. Electrical Engineer | HART ACCUMULATOR COMPANY, Ltd, 


(Е. L. Berry, Harrison and Со), 
chmbrs, Whitcomb-st, London, 
(Kathode London, 2953 Gerrard) 

Harrison (F. A.) & Co, Art Metal Workers, 
Albion Works, Legge-lane, Birmingham 

Harrison, F. O., A. M. I. E. E., Electrical Engineer, 
St. George's Cottage, Navigation- rd, Altrin- 
cham 

Harrison, Francis, A M. I. E. E., 8, Hythe- rd, Wil- 
lesden Junction, London, N. W. 

Harrison (Geo.) & Co, Electric Light Contractors, 
Ure Bank Engine Works, Ripon; and 6, 
Delahay-st, London, S.W. (Traction Ripon) 

Harrison, H., Engineer, Dublin & Lucan Electric 
Railway Co, 15, Conyngham-rd, Dublin 

Harrison, H. H., Electrician, c/o Kórting Bros., 
55, Victoria-st, London, S.W. 

HARRISON (HAYDN) & CO, Electrical Engineers 
and Agents, 11, Victoria-st, Westmiuster, 
London, S.W. (590 Westminster) 

Harrison, Haydn T., M. I. E. E., Consulting Elec- 
trical Engineer, 11, Victoria-st, West- 
minster, and 24. Glenshaw-mansions, Brix- 
ton- rd, London, S. W. (%% Westminster) 

“Harrison, Hugh Erat, B. Sc., Electrical Engineer, 
Faraday House, Charing Cross- rd, W. C., and 
28, Sussex- place. Regent’s Park, N. W., Lon- 
don (Harrison c/o Stundardizing London) 

Harrison, J., Maker of Electric Light Wire 
Casings, 24 & 26, Charlotte-st, Old-st, 
London, EC (711 London Wall) 

Harrison, J. H.,Consulting Enyineer, 2, Exchange- 
place, Middlesbrough 

Harrison (R. У.) & Co, Asbestos Fireproof 
Paint Manufacturers, Mill-lane, Blackburn 
(Rubber Blackburn, 84) 

Harrison & Robb, Consulting Engineers, Еес- 
trical Valuers, &c, 21, Scale-lane, Hull 
(Arbitrate Hull, 3:5) 

Harrison, Samuel, Electric Light Engineer, Ripon 

Harrison, Thomas, Superintending Engineer, 
Posta) Telegraphs, 73, North Side, Wands- 
worth Common, London, S.W. 

Harrison, W. E., Lightning Couductor Erector, 
Regent-ter, Sheffield | (Steeplejack Shejield, 
561) 

Harrison (W. P. L.) & Co, Electrical Engineers, 
Beauinond Cross, Newark-on- Trent 

Harriss, Geo. Marshall, M. I. C. E. I., Electrical En- 
gineer, Alexander's Electric Works, Carlow, 
Ireland 

Harrod's Limited, Electrical and Engineering 
Dept., Brompton-rd, and Barnes, London, 
S.W. (Everything London, 1971 Xo 1975 
Kensington and 2/241 to 5/54 Westminster) 

Harrogate Electricity Supply Works (office, 33, 
Swan-rd), Harrogate (Geo. Wilkinson, Chief 
Engineer) (136) 

Harrop, W. M., Electrical Engineer, West 
Riding County Asylum, Wakefield 

Harrow Electric Light and Power Co, Ltd, West- 
st, Harrow (W. Barnes, Ѕес.; E. Rowley 
Hill, Engineer-in-Chief) See a/so page 560 

Harrower, Peter, Exporter of Electrical and 
Telegraph Plant, 134, Bath.st, Glasgow 

(Harrower Glasgow, 545) ; and Croaby-bldgs, 
Gt. St. Helens, London, Е.С. (70;6 Central) 

Harrowin, E. & F., Electric Bell Fitters, 54 and 

61, Kingsland High-st, London, М.Е. 


Lyric- 
W. C. 


Storage Battery Manufacturers, Marshgate- 
lane, Stratford, London, Е. (Hartmossel 
London, $ 22 East) (Code АВС 5th Edition); 
53, Temple chmbrs, Brazennose-st, Man- 
chester ; and Princes-chmbrs, Corporation- 
st, Birmingham  (Hartmossel Manchester, 
5116) See Advt., р. 1017, and also page 
261 

Hart (David) & Co, Engineers and Crane Makers, 
North London lron Worke, Wenlock-rd, 
City-rd, London, N. (Bascule London, 788 
King's Cross) 

Hart, Francis G., Electrical Engineer, Station-rd, 
Epping, Essex 

Hart, F. W., Manufacturer of Electrical and 
Chemical Apparatus, Holly House, 96, Stoke 
Newington-rd, London, N. 

Hart, James H., Electrician, 8, Sugden-rd, 
Lavender-hill, London, S.W. 

Hart, J. O., Electrician, 8, Manor-st, Bolton 
(0747) 

HART, SON, PEARD & CO, Ltd., Electric Light 
Fittings Makers of all Kinde, 138-140, 
Charing Cross-rd, London, W.C. (Diurnation 
London, 5316 Gerrard) ; and at Grosvenor- 
st. West, Birmingham See Advt., р. 1084 

Hart & Sons, Electric Light and Bell Fitters, 
13, Gun-st, Reading 

Hart, Thomas, Driving Rope Manufacturer, 
12 & 14, Town Hall-st, Blackburn 

Hartford, Samuel, A.LE.E., Secretary and 
Manager, Liverpool Electric Cable Co, Ltd, 
292, Vauxhall-rd, Liverpool; and 4, Exeter- 
rd, Bootle (Concentric Liverpool, 52563) 

НагЏероо! Electric Tramways Co, Ltd, Donington 
House, Norfolk-st, Strand, London, W.C. 
(65.21 Gerrard) Tramway Depót: Cleveland- 
rd, West Hartlepool See also page ó61 

Hartlepool Electricity Works (Northera Counties 
Electricity Supply Co), Hartlepool 

Hartley, H., Managing Engineer, South Stafford- 
shire Tramways, Darlaston 

Hartley University College, Southampton For 
Professors, sce page 7138 

Hartley (J. E.) & Son, Makers of Dynamos for 
Electro- Plating, 15, St. Paul’s-sy, Birming- 
ham  (Pyrorilin Birmingham, 2259) 

Hartley (John) & Co, Wire Manufacturers, Sheaf 
Mills, Heeler, Sheffield (Sheaf Sheffield, 251) 

Hartley E Sugden, Ltd, Engineers and Boiler 
Makers, Gibbet-st, Halifax, Yorks. (Boilers 
Halifax, JS) 

Hartley, T., Traffic Manager Corporation Tram- 
ways, Hudderstield 

Hartley, W. A., Electrician, Cyclops Works, 
Sheffield 

Hartmann & Braun (London Office), 76-78, York- 
st, Westminster, London, S.W. (Yttrium 
London, 5.240 Westminster) 

Hartmann, F., Representative of Himmelsbach 
Bros. (Telegraph Pole and Arc Lamp Pillar 
Makers), 45, Farringdon-st, London, Е.С. 
(dudigotier London, 2173 Central) 

Hartnell, Н., 1st Class Technical Officer, 
General Post Office, London, Е.С. 

Hartwell (Wilson) x Co, Lud—Sce Wilson Hart- 
nell & Co, Ltd 

Hartvigson, L. L., A. I. E. E., Superintendent, Gt, 
Northern Telegraph Co, Newcastle-on-Tyne 
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Harvey, E. P., Electrical Engineer, Riverdale 
House, Richmond, Surrey 

Harvey (С. A.) & Co, Metal Workers, 276, 
Boroagh High-st, London, S.E. (Cheaper 
London, 554 Hop) 

Harvey (G. & A.), Ltd. Engineers and Tool Makers, 
Albion Works, Wood ville-st, Govan (72) 

Harvey, H. B., A. M. I. E. E., Electrical Engineer, 
Cambridge Electric Supply Co, Thompson's- 
lane, Cambridge 

Harvey (Julius! & Co, Engineers and Machinery 
Merchants, 11, Queen Victoria-st, London, 
Е.С. (Crosshead. London) 

Harvey, Leonard C., Electrical Engineer, Hand- 
cock & Dykes, 5, St. Nicholas bie, New- 
castle-on- Tyne 

Harvey, Lionel E. A.M.LE.E., Asst. Manager 
of Municipal Tramways, Sunderland 

Harvey, Lieut. P., H.M.S. “Cæsar,” Portsmouth 

Harvey & Peak, Electrical Instrument Makers, 
56, Charing Cross-rd, London, W.C. 

Harvey, R. H., Electrical Engineer, Anchor 
Cable Co, Leigh, Lancs. 

Harvey, W., Manufacturing Electrician, 23, 
Belle Vue, Redruth, Cornwall 

Harvie (Wm.) & Co, Ltd, Electrical Engineers, 
24, M’Alpine-st. (945 Argyle) and 222, 
Broomielaw, Glasgow (Bromide Glasgow, 
2919 Mun.) 

Harwich Electric Lighting and Tramways Co, 
Ltd, 55, Market.st, Manchester (Walter 
Simpson, Secretary) See also p. 561 

Haseler (Chas.) & Son, Manufacturing Elec- 
tricians, 94, Bridge-st West, Birmingham 

Haselgrove & Brooker, Electrical Engineers, 113, 
Station-rd, Forest Gate, London, E. 

Haselhurst (P.) & Co, Electrical Engineers, 6, 
Clayton-st, Newcastle-on-Tyne 

Haseltine, Lake & Co, Patent Agents, 45, South- 
am pton-bldgs, Chancery-lane, London, W.C. 
(Scopo London, 4762 Central) 

Haskayne, H., Superintending Engineer, Postal 
Telegraphs, Manchester 

Haslam, А. P., A. M. I. E. E., Electrical Engineer, 
85, St. Dunstan’s-rd, Hammersmith, Lon- 
don, W. 

Hasla m. E., Electrical Engineer and Contractor, 
St. Helen's-st, Derby 

Haslam, T. J., J. P., A. I. E. E., Consulting 
Electrical Engineer, 105, Abbey-st, Dublin 

Hastings Corporation Electricity Works, Earl - 
«t, Hastings (Russell F. Ferguson, M. I. E. E., 
Engineer & Manager) (Electric Hastings, 40) 

Hastings, Harold, A. M. I. C. E., A. M. I. E. E., Assis- 
tant Contracts Manager Callender's Cable 
and Construction Co, 39, Clock House- rd, 
Beckenham, Kent 

Hastmgs Tramways Co, 7d, Cheapside, London, 
Е.С. See also раде 561 

datch (George), Ltd, Engineers' Stores Dealers, 
20 and 21, Queenhithe, London, Е.С. (George 
Надећ London, 5085 and 5096 Bank) 

Hateleys Ltd, Electric Light Fittings Manufac- 
turers, Chester-st, Aston, Birmingham 

Hathorn, Davey & Co, Ltd, Makers of Electri- 
cally-driven Pumps and General Pumping 

Machinery, Sun Foundry, Leeds (Hathorn 
Leeds, 524) 

Hatley Engine Co, Engine Builders, Fairweather- 

green, Bradford (2928) 


Hatt, J. J., A. M. I. C. E., M. I. E. E., Electrical 
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Eugineer, 410, London-rd. South, Lowestoft 

Hattersley, Arthur, A. M. I. E. E., Electrical Engi- 
neer, 17, Meynell-cres, South Hackney, 
London, N.E. 

Hattersley & Davidson, Electrical and Mechanical 
Engineers, 159, Norfolk-st, Sheffield (Gear- 
tng Ућ та, 456) 

Hatton, Ernest, General Manager and Engineer, 
Corporation Electric Tramways, Salford 
(5014) 

Hatton, J. L. 5., Director of Studies, People's 
Palace, Mile End-rd, London, E. 

Hatton, В. J., Electrical Engineer, У. Т. 
Henley's Telegraph Works Co, Blomfield-st, 
London Wall, E.C., and Llanberis Lodge, 
Carnarvon-rd, Stratford, E., London 

Hatton, Wm., Manufacturer of Electric Light Fit- 
tings,18, Bury-st, New Oxford-st, Lond., W. C. 

Haughton (Q. P.) & Co, Dealers in Electrical 
Supplies, 17, North Main-st, Cork (410) 

Haughton's Patent Metallic Packing Co, Electric 
Light Engine Packing Makers, 6, Lombard- 
ct, London, Е.С. (Haughnot London, 5605 
Avenue) ; and at Wigan 

Haughton (Thos.) and Co, Engineers’ Furnishers, 
6, Lombard-court, London, Е.С. (Haughnot 
London, 5605 Avenue) 

Havana Electricity Co, Ltd, 198-200, Finsbury 
Pavement House, London, Е.С. See also 
раде 261 

Havers (Chas.) & Sons, Electric Light Con- 
tractora, Charing Cross, Norwich (204) 

Haward, К. N., A. M. I. E. E., Electrical Engineer 
5, Windxor-rd, Ealing, London, W. 

Haward (S. E.) & Co, Ltd, Electrical Engineers, 
&c., Goods Station-rd, Tunbridge Wells 
Hawes, F. B. O., Consulting Electrician, 1, Wel- 
lington-chmbrs, Buckingham Gate, London, 

S.W. 

Hawes & Fletcher, Electric Bell Manufacturers, 
54, St. Paul’s-sg, Birmingham 

Hawes, G. W. Spencer, M. I. E.E., Electrical Eugi- 
neer, Robert Hammond & Son, 64, Victoria- 
st, Westminster, London, S.W. (Hammond 
London, 495 Westminster and 394 Victoria) 

Hawes, Jaines W., Assistant Engineer, Borough 
Electricity Works, Neckinger, Bermondsey, 
London, S.E. 

Hawes, J. W. H., Electrical Engineer, 25a, 
Sackville-st, London, W. 

Hawick Electricity Works (Urban Electric 
Supply Co), Hawick (А. №. Rye, Engineer) 

Hawker, H., Electrical Engineer, 37, Gloster-rd, 
Brighton (02997) 

Hawkes (Clifford) & Walton, Electrical Engi- 
neers and Contractors,10, Castle-sq, Brighton 
(Clifford Hawkes Brighton, 217 Corp) 

Hawkes (G.) & Sons, Electrical Engineers, 7, 
High-st, Reading 

Hawkes, W. D., Colonial Machinery Buyer and 
Exporter, Finsbury Pavement House, Lon- 
don, Е.С. (Снегріотеа London) 

Hawkings, Walter, Electrical Engineer, 24, Den- 
bigh-rd, Bayswater, London, W. 

Hawkins, A. A., Engineer, Greenock and Port 
Glasgow Tramway Co, Greenock 

Hawkins, Alex., Electric Light and Telephone 
Contractor, 125 to 128, London-rd, London, 
S.E. (Alexander Hawkins London, 1202 Нор) 
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Hawkins Bros. & Co, Ltd, Fine Wire Drawers 
and Electrical Wire Coverers, Hatfield-st, 
Golden- In, London, Е.С. (Feudatory London, 
9175 London Wall) 

Hawkins, Charles C., M.A., M. I. E. E., Electrical 
Engineer, 57, Conduit- rd, Bedford 

Hawkins, E., Electrical Engineer, 5, Lister “st, 
West Hartlepool, Durham 

Hawkins, Frank J., Electrician, Grafton House, 
Worcester Park, Surrey 

Hawkins, H. J., Asst. Engineer, District Council 
Electricity Works, Watford 

Hawkins (S.) & Co, Engineers, 8, President-st, 
Gosvwell-rd, 9700 E. C. 

Hawkins, Tom, M. I. E. E., Electrical Engineer, 
Peel Works, Salford 

Hawksley, T. & C., Consulting Engineers, 30, 
Great George- st, Westminster, London, S. W. 

Hawksley, Wild & Co, Engineers and Boiler 
Makers, Savile-st, Sheffield (327) 

Hawksworth, Eyre & Co, Ltd, Lamp and Can- 
delabra Makers, Rockingham-st, Sheffield ; 
and 49, Holborn-viaduet, London, Е.С. (Elec- 
trology Sheffield or London, 479 Holborn) 

Hawley, James, Ltd, Electrical and Mechanical 
Eugineers, Derby Works, Carruthers-st, 
Vauxhall, Liverpool (77 18 Central) 

Hawley, R. W., Electrical Engineer, Theatre 
Royal, Brighton 

Hawnt (Montague) & Co, Insulating Material 
Manufacturers, 140-146, Clerkenwell-road, 
London, Е.С. (1728 Holborn); and at 
Birmingham 

Haws, Herbert T., Electrical Engineer, сјо Robert 
W. Blackwell & Co, Ltd, 59, City-rd, London, 
E.C. ; and at 29, Gladstone-rd, Croydon 

*Hawtayne, W. С. C. (Hawtayve & Zeden), Con- 
sulting Electrical Engineer.9,Queen-st-place, 
London, Е.С. (Hawtayne London, 5288 Bank) 

Hawtayne & Zeden, Consulting Engineers, 9, 
Queen-st-pl, London, Е.С. IIuutay ne Lon- 
don, 6288 Baak) 

Hawthorn, James George, Consulting Engineer, 
41, East India Dock-rd, London, Е. 

Hawthorn, (В. & W.), Leslie & Co, Ltd, Engineers 
and Crane Builders, Forth Bank Works, 
Neweastle-on-Ty ne 

Hay, Alfred, D. Sc., M. I. E. E., Head of Physics 
and Electrical Engineering Dept, Hackney 
Institute, Hackney Downs Junction, Lon- 
don, N.E. 

Hay, J. A., Electrician (Dick, Kerr & Co.), Ab- 
church Yard, Cavnon-st, Loudon, Е.С. 
Haycraft, H. С. B.Sc., Electrician, Rosyth, 
Babington- rd, Streathain, London, S.W. 
Haycraft & Son, Limited, Electric Light Contrac- 
tors, 45, Deptford-broadway, London, 8.Е. 

266 Deptford) 

EEN Electrican, Palatine-bldgs, Blackpool 
0632) 

Haydon, W., Electric Light Contractor, 268, 
Old Christchurch rd, Bournemouth (108) 

Hayes, Edward, Steam Engine Builder, Stony 
Stratford (Hayes Stony Stratford) 

Hayes F., Electrical Engineer, 197, Eardley-rd, 
Streatham, London, S.W. 

Hayes, J., Consulting Electrical Engineer, 
Carnarvon 

Hayland & Borrow, Electrical Engineers, 91, 
King'e-rd, Chelaes, London, S.W. 


Haylock, R. H., Director and Manager, Paul 
Heater and Condenser Co, Ltd, 65, Queen 
Victoria-st, London, E.C. (8728 Central) 

Hayne, R. H., A. M. I. E. E., Electrical Engineer, 
(c/o Messrs, Е. A. Glover & Co, Ltd), 10 
and 12, Garrick-st, London, W. C. 

Haynes Bros, Ltd, Electrical Engineers, King-st- 
Week ar. ard 18, Gabriel’s-hill, Maidstone 

Haynes, F., Electrie Light Contractor, 20, North- 
st, 1 de- la-Zouch ( 

„Haynes, F . T. J., M. I. E. E., Taunton 

Haynes, J. T., Elccirical Engineer, 90, Tyrwhitt- 
rd, Brockley, London, S. E. 

Haynes, S., Electrical Engineer and Manu- 
facturers' Agent, Dilks- yard, Chapel Bar, 

© Nottingham (7154) 

Hayton, G. M., Assistant Engineer, Electricity 
Works, Reigate 

Hayward, А. C. Curtis—see Curtia- Hay ward, А.С. 

Hayward & Son, Electric Light Contractors, 
4, Walcot-st, Bath 

Hay ward-Tyler & Co, Electrical and General 
Engineers, 99, Queen Victoria-st, London, 
Е.С. (Tylerox Loudon, I and 199 Bank) 

Hay wood (W. С.) & Co, Elec. Engineers, 56, High- 
st, Bloomsbury, London, W.C. (6.257 Central) 

Hazlehurst, Alfred N., Electrical Engineer, 85, 
London-rd, Leicester 

Hazzledine, H. T., Electrical Engineer, Sherwood- 
st. South, Nottingham; and 31, Mint-st, 
Lincoln 

Head, А. P., M. I. C. E., Consulting Engineer, 
47, Victoria-st, London, S.W. 

Head (Jeremiah) & Son, Consulting Engineers, 
47, Victoria-st, London, S. W.; and Queen’s- 
sq, Middlesbrough (Principium London, 
297 Westminster; Head Middlesbrough) 

Head, W. J., Electrical Engineer, India Rubber 
Со, 59, Westgate- rd, Newcastle-on-Tyne 

Head, Wrightson & Co, Limited, General Engi- 
neers, Electricians, &e, Teesdale Iron Works, 
Thornaby-on-Tees ; and 5, Victoria-st, Lon- 
don, S.W. (Teesdale Stockton-on- Tecs, and 
74 Nat., Р.О. 15; Teesdale London, 270 
Westininster) 

Headland & Headland, Electricians, 
Leyton, Essex 

Headley & Edwards, Ltd, Electric Bell Fitters, 
Corn Eschangesst, Cambridge (Vanes Cam- 
bridge, 22 

Headley, p Electrical Engineers, Moresk Mills, 
Truro (Headley Truro) ; and 458, Mansion 
House-chmbre, London, Е.С. (A. Hr]: io. 
London) 

Headworth, H. Hugh, Electrical Suncriesman, 
79, Upper North-st, Poplar, London, Е. 
Heald, J. F., B. Sc., Teacher of E lectricity and 

Physica, Technical School, Hyde 

Healey, A. C., Charge Engineer, Corporation 
Electricity Works, Gloucester 

Healey, T., Supt. W estern Union Telegraph Со, 
Liverpool 

Healy, Г. T., Electrical Engineer, 20, Linton-st, 
Islington, London, Х. 

Heane Bres., Electric Lighting Contractors, 
Walton-rd, Woking 

Heap, Arthur C., Electrician, Eliot-park, Lewi- 
sham-hill, London, S. E. 

Heap (Сћав.) & Со, Electric Bell Fitters, 14 & 15, 
Leicester-st, London, W.C. 
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Heap,C.R., Electrical Supplies Dealer, 47, Victoria- 
st, London, S.W. (Unisonal!y London, 86 
Victoria) 

Heap (Joshua) & Co, Ltd, Tool Makers, Oldham- 
rd, Ashton-under-Lyue 

Heap (J. 5.) & Son, Dealers in Electrical Sup- 
plies, 11, Bond-st, Bradford (294) 

Heap, S., Electrical Engineer, Eversleigh, Roch- 
dale 

Heap (W.) & Co., Electric Motor and Dynaino 
Maker», 28, Chapel-st, Liverpool 

Неарђу, F. B., Chief Asst. Engineer, South Lon- 
don Electric Supply Corporation, Ltd, Beuge- 
worth-rd, Loughborough, London, S. E. 

*Heaphy, Musgrave, C.E., A. M. I. C. K., M. I. E. E., 
F. G. S., 19, Lombard-st, London, E. C.; and 
Hermitage House, Warrington- rd, Rich- 
mond, Surrey 

Hearder, W., Ph.D., F. L. S., F. S. A., Medical Elec. 
trician and Engineer, Carlisle House, Car- 
lisle- terrace, The Hoe, Plymouth (19) 

Heath, C. L. Eclair, Wh. Sc., A. M. I. C. E., Pro- 
fessor of Mechanical Engineering, Municipal 

Technical School, Hull 

Heath, C. R., Electrical Engineer, 3, Cedar- 
walk, Oldfield Park, Bath 

Heath (E. F.), Sanders & Co, Electrical Engi- 
neers, 47, Dawes-rd, Fulham, London, S.W. 

Heath, George E., Resident Eugineer, Electricity 
Supply Works, High-st, Егић, Kent (66 
Erith) 

Heath (Samuel) & Sons, Ltd, Electric Light Fit- 
tings Manufacturers, Leopold-st, Birmingham 
(33Zand 14); aud 7, Martin's-lu, London, Е.С. 

Heath (T. W.) & Son, Electrical Engineers, 
154, Cromwell-rd, aud Pembroke Works, 
London, W. (1939 Kensington) 

Heath (W. G. & Co, Electrical Engineers, 10, Frank- 
fort-st, (Heath Eugineers Plymouth, 68 2) 

Heath, У. H., Electrical and Mechanical Engi- 
neer, May-st, St. Paul’s, Birmingham 

Heath, Wm, Electrical Engineer, 21, Bride-lane, 
and 7, Bride-court, Fleet-st, London, Е.С. 
(214 Central) 

Heathman (J. H.) & Co, Ladder Makers, &c., 
Rectory-rd, Parsons Green, S.W. (720 Put- 
ney); end 57, Endell-st, W.C., London 
(4065 Central) 

Heatly & Gresham, Ltd, Engineers, 110, Cannon- 
at, London, E. C. (Leed i London, 5175 
Bank) 

Heaton, Aldam & Co, Electric Light Contractors, 
28 & 29, Baker-st, W., and 7, Ridgmount-st, 
W.C., London (Lungarno London, 786 
Paddington) 

Heaton (Е.) & Son, Engineers and Boiler Makers, 
Star Boiler Works, Holt Town, Manchester 

Heaton, Prof. W. H., M.A., M. I. E. E., Professor 
of Physies and Mathematies, University 
College, Nottingham 

Heaver, Northcote & Co, Electrical Engineers, 
45, King в-га, Camden Town, London, N.W. 

Heaviside, Arthur West, Superintending Engi- 
neer Postal Telegraphs, 7, Gratton-rd, 
Whitley, R.S.0., Northumberland 

Heaviside, B. B., A.M.I.E.E., Electrical Engineer, 
51, Culmington-rd, Ealing 

Heaviside, C. B., Asst. Engineer, Newcastle-on- 
Tyne, Electric Supply Co, Newcastle-on- 
Tyne, and 8, Percy-ave, Whitley, R. S. O. 


Heaviside, Oliver, Bradley View, Newton Abbot, 
Devon 

Heavysege, Walter C., Electrical Engineer, Russell 
House, Rhyl, N. Wales 

Hebbert, E. G., Electrician, Aysgarth, Calverley 
Park-gardens, Tunbridge Wells 

Hebburn Electricity Works (Northern Counties 
Electricity Supply Co), Hebburn-on-Tyne 

Hebden Bridge District Council’s Electricity 
Works, Hebden Bridge (J. W. Garside, 
Resident Engineer) 

Hebden & Holding, Dealers in Electrical Sup- 
plies, 57, Church-st, Keighley, Yorks (7) 

Heberden, W. B., Assist. Engineer, Corporation 
Electricity Works, Stockton-on-Tees 

Hecht, J. S., Electrical Engineer, Grayshott, 
Hindhead, Hants. 

Heckford, Arthur Е., Metal and Wire Manu- 
facturer, Birtningham Metal Works, Bir- 
mingham (Berndorf Birmingham, 2148) 

Heckmondwike Electricity Works, Heckmond- 
wike, Yorks. (Geo. H. Carter, Chief Engineer) 
(17) 

Heddow & Co., Electrical Eugineers and Con- 
tractors, 107, Douglas. st, Glasgow 

Hedgeock, A. J., Resident Electrical Engineer, 
District Council Electricity Works, Becken- 
ham, Kent 

Hedges, Killingworth, M. I. C. E., Consulting Elec- 
trical Engineer, 1, Einery Hill-st, Ashley- 
gardens, Westminster, London, S. W. (Хоојсе 
London) 

Hedley, Dr. W. S., Officer-in-Charge of the 
Electro-Medical Dept., London Hospital, 
Whitechapel-rd, Е.; and 8, Mansfield-st, 
Portland-pl, W. (7301 Paddington) London 

Hedley’s Ltd, Mechanical and Electrical Engi- 
neers, Bell-st, West Bromwich, Staffs. 

Heenan & Froude, Engineers, Newton Heath, 
near Manchester (Spherical Newton Heath, 
960); aud Worcester (Heenan Worcester) 

Heenan, W. E. J., M. I. E. E., Borough Electrical 
Eugineer, Corporation Electricity and Tram- 
ways Depts., Southend-on-Sea 

Heffernan, T., Electrician, 76, Morshead- mansions, 
Elgin-ave, Maida Vale, London, W. 

Heilborn, A., Manager Cable and Wire Depart- 
ment, Electrical Co, 162, Shaftesbury-ave, 
London, W.C. (c/o Galvanoscope London, 
4813 Gerrard) 

Heilgers (F. W.) & Co., Manufacturers’ Agente 
and Merchants, 22, Gt. St. Helens, London, 
Е.С. (Heilgers London, 4009 Avenue) 

Heine Bros. & Co, Globe Makers, 74, Milton-st, 
London, Е.С. (Ansdorf London) 

Heinke (C. E.) & Co, Submarine Engineers, 
87-89, Grange-rd, and Woodlands-pl, Ber- 
mondxey, London, S.E. (Heindi London 
1998 Hop) 

Helbling, A., Electrician, c/o Eastern Telegraph 
Co, Electra House, Finsbury Pavement, 
London, E.C. 

*Hele-Shaw, Н. S., LL.D., F.R.S., M.I.C.E., Prof. 
of Engineering, University College, Liver- 
pool (22.19 Central) 

Helios Electrical Construction Co, Ltd, Manufac- 
turers of Electrical Plant and Apparatus, 66, 
Berners-st, London, W. (Agents: Frank 
Suter & Co, Ltd.) See insert Advt. facing 
p. 1068, and also р. 061 
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Hellier, Wm., Electric Light Contractor, 32, 
Duke-st, London, W. 

Hellyar & Sons, Electrical Engineers and 
Contractors, 196, King-st West, Hammer- 
smith, London, W. (1044 Hammersmith) 

Helps, Woodfin & Co, Electrical Engineers and 
Contractors, Old King.street, Broadmead, 
Bristol 

Helvetia Leather Company, Belting Manufac- 
turers, 29, Rood-lane, London, Е.С. (Sub- 
mitter London, 2650 Avenue) 

Hemingway & Pritt, Electrical Engineers and 
Contractors, 59, Victoria-st, Westminster, 
London, S.W. (301 Westminster); and 10, 
Eton-st, Richmond, Surrey (25 Richmond) 

Hemsalech, G. A., D.Sc., Physical Laboratory, 
The University, Manchester 

Hemsworth Electricity Supply Со, Ltd, 5, 
Bank-st, Hemsworth, near Wakefield 

Henckel & Jordan, Arc Lamp Carbon Makers, 6, 
Henrietta-street, Covent Garden, London, 
W.C. 

Henden, J., Electrical Engineer. 35, Trevelyan- 
rd, Tooting Graveney, London, S.W. 

Henderson, A., Engineer Surveyor, Electrical 
Dept., Engine, Boiler & E. L. Insurance Co, 
12, King-st, Manchester 

Henderson, Blanchet & Со, Electrical Engi- 
neers, 19, Old Queen-st, Westminster, S.W. 

Henderson & Bonham, Electrical Engineers, 
Corstophine Town, South Shields (.///) 

Henderson, Charles A., A. M. I. E. E., Electrical 
Engineer, c/o British Westinghouse Electrie 
and Mfg. Co, Trafford Park, Manchester 

Henderson (Chas.) & Co, Electricians and Agents, 
102, Holm-st, Glasgow (687 Argyle) 

Henderson Harry, Electrician, Killowen-st, Low 
Fell, Newcastle-on- Tyne 

Henderson, H. W., Asst. Engineer, Cork Electric 
Tramways and Lighting Co, Cork 

Henderson, J. A., Electrical Engineer, 30, 
Oaklands-rd, Clapham, London, S.W. 

Henderson, James B., D.Sc., Lecturer on Elec- 
trical Engincering, The Univeraity, Glasgow 

Henderson, J. F., Electrician, Albion Motor Car 
Со, South-st, Scotatoun, Glasgow, W. 

Henderson, J. H., Electrician, App, Lancaster- 
ave, Fennel-st, Manchester 

Henderson (John M.) & Со, Engineers and 
Electric Crane Builders, King street, 
Aberdeen (Cranes Aberdeen, Ibis) 

Henderson, John, D. Sc., F. R. S. E., A. M. I. E. E., 
Electricianand Professor of Physics, Borough 
Polytechnie Institute, 105, Borough-rd, 
London, S.E. ; & Kinnoull, Warwicks Lench, 
Guildford 

Henderson, M., Chief Assistant Engineer, Cor- 
poration Electricity Works, Ayr, Х.В. 

Henderson, Osbert, Manufacturer of Electric 
Light Fittings, 105, 107 and 111, Union.st, 
Hasgow (4512 Royal) 

Henderson, Thomas, Mechanical Stoker and Fur- 
nace Maker, 6 and 8, Trueman-st, Liverpool 

Henderson, T. P., Electric Light Contractor, 73, 
Grove-st, Edinburgh | (744^ Central) 

Henderson, W., Electrician, 63, Broxash-rd, 
Clapham Common, London, S.W. 

Henderson & Walker, Electric Light Fittings 
Makers, Sydenham Works, Birmingham 
(Bagatelle Birmingham, 3717) 
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Henderson, Wm., Electrical Engineer, 7, An- 
drew-st, Paisley, N. B. 

Hendry Bros, Engincers and Electrical Appliance 
Makers, 79 & 80, Clyde-st, Glasgow (Hendry 
Brothers Glasgow, 940) 

HENDRY, JAMES, Patentee and Sole Manufac- 
turer of Hendry's Patent Laminated 
Leather Belting, the Best Adapted for 
Dynamo Driving, 252, Main-st, Bridgeton, 
Glasgow (Laminated Glasgow, 2659 Bridge- 
ton) See Advt. facing p. 1036 

Hendy, H. W., Electric Lighting Contractor, 
Watergate, Grantham 

НЕМІРҮЗ (У. Т.) TELEGRAPH WORKS СОМ. 
PANY, Ltd, Electric Wire and Cable 
Makers, &е., Blomtield-st, London Wall, 
London, Е.С. Works: North Woolwich. (G. 
Sutton, Man. Director; A. E. Salmon, 
Secretary) (Henleys Works London, 1446 
and 7404 London Wall 2296 Central); 30. 
Mosley-st, Newcastle-on-Tyne (415); 12, 
Hanover-st, Glasgow; 247, Deansgate, 
Manchester (5505; and 380, Bourke-st, 
Melbourne, Australia See Advt., p. 1076, 
and also p. 561 

Hennell, Thomas, Consulting Engineer, 
Delahay-st, Westminster, London, S.W. 

Henney, Geo. F., Electric Light Fittings Manu- 
facturer, 1425, Fulham-rd, London, S. W. 

Henrici, Lieut. E. O., В.Е, A. I. E. E., Royal 
Military Academy, Woolwich, London, S. E. 

Henrici, Olaus, Ph.D., LL.D., F.R.S., Professor of 
Mathematics and Mechanics, Central Tech- 
nical College, Exhibition-rd, London, S.W. 

Henriques, David, Electrician, Postal Telegraphs 
G.P.O. Belfast. 

Henry, Chas., Electrical Engineer, 163, Sloane- 
st, London, S. W. 

Henry, John, Electrical Engineer, Dunleer, co. 
Louth, Ireland 

Henry, John, M.A., Asst. Lecturer in Electrical 
Engineering, Royal Technical Institute. 
Salford 

Henry (J. S.), Ltd, Wood Electric Fittings 
Manufacturer, 287-291. Old-st, London, 
Е.С. (Meuble London, д) Bank and 3.774 
Central) 

Hensel (P.) & Co, Makers of Fire Alarms, &c., 12, 
Long Jane, London, Е.С. (Ostentator London) 

Hepburn & Williams, Oil Manufacturers, 18, 
Beer-lane, London, Е.С. (Rocko London) 

Hepburn (Geo.) & Son. Consulting Engineers 
11, Redcross-st, Liverpool (2/52 Central) 

Hepworth-Collins, W., Electro-Chemist, c/o 
Messrs. Е. Wihl & Co, 17, Nicholas-st, 
Manchester 

Hepworth, T. 5., Electrician, 22, Wilfred-st, Derby 

Herbert (Alfred), Ltd, Tool Makers, Butts,Coven- 
try; and at London, Manchester, New. 

castle and Glasgow (Lathe Coventry, 5.2) 

Herbert (À.) & Co, Contracting Electricians, 22 
St. Mary's Butts, Reading 

Herbert (Edward G.), Ltd, Electrical & Mechani- 
cal Engineers, 52-58, Rosamond-st, Man. 
chester 

Herbert & Gilchrist, Engineers and Agents 
Wellington-chambers, 146, West Regent-at 
Glasgow 

Herbert & Moult, Electricians, Parker-st and 

` Derbyshire-lane, Hucknall Torkard, Notts. 
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Herbert, T. E., A. M. I E.E., Engineer, Engineer's 
Dept, Post Office Telegrapiis, Croydon 

Нета (W. M.) & Co, Electrical Engineers. 15, 
Cheapside, and Exchange Station-bldgs, 
Liverpool, УУ. (8220 Central) 

Hereford Corp ration Electricity Works, Hereford 
(F. G. Poulton, A. M. I. E. E., Chief Engineer) 

Heritage. F. C., Electrical Engineer, 22, Windsor- 
rd, Forest Gate, Essex 

Herne Bay Pier Co. (owners of Pier Electric 
Tramway), Herne Bay, Kent (H. C. Dufton, 
Engineer) 

Herod, W. H., Electrician, 47, Daleview-rd, 
Stamford Hill. London, N. 

Heron, C. R.. Electrical Engineer, District 
Council's Electricity Works, Elland, Yorks. 

Herring, W. J., Business Manager, Lancashire 
Electric Power Co, 78, King-street, Man- 
chester (2109) 

Herrmann, Н. J. A., Consulting Engineer, 37, 
Wallbrook, London, E.C. 

Hertford Electricity Works (North Metropolitan 
Electrical Power Distribution Co.), Hertford 
(В. М. Crook, Engineer) 

Herve, L., Screw Maker, 90, Clerkenwell-rd. 
London, Е.С. (Interchangeable London, 65943 
Central) 

Herzfeld, Dr. Rudolf, Chief Engineer, Electrical 
Co, Ltd, 121-125, Charing Cross-rd, Lon- 
don, W.C. 

Hesketh, Edgar, Electrical Engineer, Edmund- 
son's Electricity Corporation, Cromer 

Hesketh, Thomas, M.I.E.E., Managing Engineer, 
Folkestone Electricity Supply Co, Ltd, 
Belvedere. Cheriton-rd, Folkestone (104) 

Hessberg Brothers (Agents for Colonial Rubber, 
Ltd, Gand, Belgium), 102, Fenchurch.st, 
London, Е.С. (Pulkha London) 

Hesse, Frederick E., General Manager of the 
Eastern Extension, Australasia and China 
Telegraph Company, Ltd, Electra House, 
Finsbury Pavement, London, E.C. (1/26 
London Wall) 

Heswall Electric Light Company, Ltd, Heswall, 
Cheshire | 
Hetherington Bros, Electricians, &c., Penrith, 

Cumberland (Hetherington Bros. Penrith) 

Hetherington, Ј., A.M.I.C.E., Manager, British 
Electric Transformer Co, Ltd, Hayes, Mid- 
dlesex | 

Hewer, Frank, Electrician, 45, Barrowgate-rd, 
Chiswick, London, W. 

Hewetson, Milner & Thexton, Ltd, Electric 
Light Contractors, 200.215, Tottenham 
Court-rd, London, W. (Thexton London, 
2003 Gerrard) 

Hewetsons, Ltd, Motor Car Dealers, 251, 
Tottenham Court-rd, London, W. (Budge- 
ness London, 34.29 Gerrard) 

Hewett, A. E. Electrical Engineer, 279, Ditch- 
ling-rd, Brighton 

Hewett, A. S., Electrician, Trull, Taunton, 
Somerset | 


Hewett, Jobn, B.A., M.LE.E., Consulting Elec- | 


trical Engineer, 5, Budge-row, Cannon-st, 
London, E.C. (Sprocket London, 5467 Bank) 
Hewitson, J. R., Siemens, Bros. & Co, Ltd, 
Hadrian-rd, Wallsend-on-Tyne 
Hewitt & Butt, Electrical Enginee's, Belgrave- 
lane, Plymouth 


| 
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Hewitt, F. W., B.Sc., Chief Assistant Engineer, 
Corporation Electricity Works, Darlington 

Hewitt, J. M., Consulting Electrical and Mechani- 
cal Engineer (Hewitt & Rhodes), Tower- 
chmbrs, Brown-st, Manchester (Мех 
Manchester, 4160) 

Hewitt & Kellett, Engineers and Boiler Makers, 
Bowling Iron Works, Bradford (1767) 

Hewitt, P., Asst. Engineer, Curporation Elec- 
tricity Works, Shetteld 

Hewitt & Rhodes, Consulting Electrical and. 
Mechanical Engineers,  Tower-chambers, 
Brown-street, Manchester (Helix Man- 
chester, 4160) 

Hewlett, E. Е. J. Holcombe, M. LEE, Borough 
Electrical Engineer, Corporation Electricity 
Works, Mansfield 

Hewlett, H., Electrician, 
Brixton, London, S. W. 

Hey, J., Engineer Surveyor, Electrical Dept. 
Eogine, Boiler and E. L. Insurance Co, 12, 
King-st, Manchester 

Heydemann, Chas., Agent for Ebonite Cells, 
Sheet Rod, &c., Ethelburga Но ›ве, 70-71, 
Bishopsgate-st Within, Loudon, Е.С. 

Heyes & Co, Electrical Engineers,,20a, Millgate, 
Wigan (746) 

Heyldia, С. E., Consulting Electrical and Сћепи- 
cal Engineer, Birk Crag, Stretton, near 
Warrington (Ней Stretton) 

Heymans, L. & К. (де Paris), Electrical Agents, 
126, Aldersgate-st, London, E.C. (Vastly 
London, 2813 Central) 

Heys (W. E.) & Son, Electrical Engineers and 
Patent Agents, Deansgate-arcade, Man- 
chester (Dynamics Manchester, 684) 

Heys-Jones, G., Electrical Engineer, 21, Beverley - 
rd, Barnes, London, S.W. 

Hey wood, H. W., Electrical Engineer, 37a, Fouu- 
tain-st, Manchester 

Heywood, John, Publisher of Electrical and 
Technical Books, Deansgate, Manchester 
(Books Manchester, 553 Nat.) ; and 30, Shoe- 
lane, London, E. C. 

Hey wood, Joseph H., F.C.S., Electro-Chemist, 
251, Drake-st, Rochdale 

Hey wood (Lancs.) District Council's Electricity; 
Works, Heywood, Lancs. (James Stott, 
Borough Electrical Engineer) 

Heywood, S. H., Electrical Engineer, 37a, 
Fountain-st, Manchester Works: Reddish 
(Heywood Electrician Manchester, 2518) 

Heywood (W. H.) & Co, Engineers, &c., 39, 
Victoria-st, Westminster, London, S.W. 

Hibberd, С. Е. M., Electrician, Carnaby-chmbrs, 
Carnaby-st, London, W. 

* Hibberdine, W., Traffic Accountant the Eastern, 
the Eastern Extension Australasia and 
China, the West African, and the Eastern 
and South African Telegraph Companies, 
and Secretary of the Deutsche See-Tele- 
graphen Gesellechaft, Electra House, Fins- 
bury Pavement, London, E.C. 

Hibbert, W., A. M. I. E. E., F. I. C., F. C. S., Teacher 
in Electrical Engineering, Polytechnic Insti- 
tution, 509 and 811, Regent -street, W., and 
101, Goldhurst-ter, South Hampstead, N. W.,; 
London 

Hibbins, Wm. G., Electrical Engines, 339, 

к-р 63 
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Hick, Hargreaves & Co, Limited, Steam Engine 
Ви ега, Soho Iron Works, Crook-st, Bolton 
(Hick Bolton, 16) 

Hickley, А. S., Commutato- Compound Manu- 
facturer, 17, Dorset-a°, Southamptoa 

Hickley, H. N., Electrical Engineer and Manager, 
Newton's, Ltd, Taunton 

Hickman (Alfred), Ltd, Metal Manufacturera, 
Staffordshire Steel and Iogot Iron Works, 
Bilston ; and London 

Hicks, Geo., Electrical Engineer, St. Faith’s 
Cottage, Enfield, Middlesex 

Hicks, James J., Glass Blower and Specialist 
for Electrical Purposes, &c., 8, 9 and 


10, Hatton-gdn, Loudon, Е.С. (Lenticular 
London, 6042 Central) 
Hicks, William Mitchinson, D.Sc, F.R.S., 


Principal of, and Professor of Physics at, 
University College, Sheffield 

Hidden, E. J., District Manager National Tele- 
phone Co, F 24, Exchange-bldge, Liverpool 

Hide, Walter J., A.M.LE.E. (Kelly & Hide), 36, 
Dale-st, Liverpool (Assessor Liverpool, 
7961 Central) 

Higgett, John Wm., Electrician, 318, Hyde-rd, 
Ardwick, Manchester 

Higgiabottom, Geo. E., Electrical Engineer, 
4, Fairfield-cres, Liverpool 

Higginbottom & Mannock, Ltd, Makers of Electric 
Cranes, Crown Ironworks, West Gorton, 
пезг Manchester (Crown Gortonbrook, 1577) 

Higgins, A., Electrical Engineer, 11, King 
Heary’s-rd, Primrose Hill, London, N.W. 

Higgins, С. Е., Electrical Engineer and Manager 
of the Electrical Department, Richardsons, 
Westgarth & Co, Ltd, Hartlepool; and at 681, 
Salisbury House, London Wall, London, Е.С. 

Higgins, Chas. H., Electrician, 95, Cranwick-rd, 
Stamford Hill, London, N. 

Higgins, F., M. I. E. E., Chief Telegraph Engineer, 
Exchange Telegraph Company, 17, Corn- 
hill, London, E. C. 

Higgins & Griffiths, Electric Light and Power 
Engineers and Contractors, 4, Albany.at, 
Regent's Park, London, N. W. (Unreckoned 
Lon don, 130 Mayfair) 

Higgins (G. W.) & Co, Electrical Contractors, 34, 
Connaught-st, London, W. (27128 Paddington) 

Higgioson & Co, Electrie Lift Makers, 7, Hurst- 
st, [луегро | (Hydraulic Liverpool, 1995) 

Higginson (Geo. & Co, Engineers and Tool 
Experts, 1 and 2, Ham- yard, Piccadilly, 
London, W. (6365 Gerrard) 

Higgs, A. W., Electrical Engineer, 61, Wellmedow- 
rd, Catford, London, S. E. 

High Barnet Electricity Works (North Metro- 
palitan Electrical Power Distribution Co), 
High Barnet (J. M. Bowman, Engineer) 

High Sceed Braiding Machine Co, Ltd, 7, Nor- 
folk er, Manchester 

Highfield, J. S., M. I. E. E., Electrical Engineer, 
Metropolitan Electric Supply Co, Ltd, 16, 
Stratford-place, London. W. 

Higliton & Co, Brass Founders, 20, Graham-st, 
City га London, №. (Smeltery London, 87 
Kings Cross) 

Higlctt, F. E., Electrical Engineer, Onslow-st, 
Guildford 

Hignett(G.)&Co, Electrical Engineers,2,North-st, 
Quadrant, Brighton (Despatch Brighton,205) 


| 
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Higaon, Edwards & Со, Ltd, Electric Motor 
Makers, 3, Crosaball.st, Liverpool, W. 
Hikeley, J., Asst. Engineer, Newcastle-upon-Tyne 
Electric Co, 50, New Bridge-st, Newcastle- 

on-Tyne 

Hildick & Hildick, Iron Telegraph Pole Mauu- 
facturers, &с., Walsall Tube Works, Pleck- 
rd, Walsall (Hildick Walsall, 14) 

Hilger, Adam, Electrical and Scientific Instru- 

ment Maker, 75a, Camden-rd, London, 

N.W. (Sphericity London) 

Alexander, Electrical Engineer, Messrs. 
Baird, Tatlock, 40, Renfrew -st, and 5, 
Abbey-drive, Jordanhill, Glasgow 
Hill, A. W.. Works Manager, Sir Hiram Maxim 

Electrical and Engineering Company, Ltd, 
44. Gillingham-st, London, S.W. (Arcon- 
cello London, 731 We-tminster) 

Hill, Ch. W., Electrical Engineer, Corporation 
Tramways, 2544, Corporation-st, Birming- 
ham 

Hil, Claude W., M.LE.E., Broad-st House, 
E.C., and 25, Queensdown-rd, N.E., London 
(Hulocking London, 3508 Central) 

Hill & Co, Electric Light Contractors, 42, Broad- 
way, Crouch End, London, N. 

НШ, E., Electric Bell Manufacturer, Reliance 
Works, Steelhouse-lane, Birmingham (1098) 

Hill (E. J.) & Co, Consulting Engineers, 11, 
Victoria-st, London, S.W. 

Hil, E. L., M. I. Mech. E., A. M. I. E. E., General 
Manager, South Wales Elec. Power Distribu- 
tion Co, Royal-chmbrs, Queen- st, Cardiff 

Hill, E. R., Electrical Engineer, Harrow Eleetric 
Light and Power Co, Harrow 

Hill, E. R., Electrical Engineer, British Westing- 
house Co, 2, Norfolk-st, London, W.C. 

НШ, F., Chief Asst. Engineer, Hammersmith 
Electricity Supply Works, Fulham Palace- 
rd, Loudon, S.W. 

Hil, Frank A., Electrical Engineer, Ivydene, 
Elsenham-gardens,Southfields, London, S. W. 

Hill, Frederick А., India Rubber Ebonite and 
Asbestos Merchant, 108, Bishopsgate-st 
Within, London, Е.С. (Blasting London; 

Hill, Е. R., Local Manager, Hart Accumulator 
Со, (Ltd), Princes-chmbrs, Corporation-st, 
Birmingham | 

Hill, Geo., Electrical Engineer, The Grove, Moss- 
lane, Ashton-on-Mersey, near Manchester 
(S5 Sale) 

Hill (Geo.) & Co, Electrical and Mechanical Engi- 
neers, Trafford Electric Works, Cornbrook, 
Manchester (Commutator Manchester, 2920) 

Hill, H., Electrical Engineer, Green wood & Batley, 
Ltd, Albion Works, Armley-rd, Leeds 

Hill of Howth Electric Tramway (owned by 
d. №. Rly. Co. of Ireland), Amiens at, Dublin 
(A. W. Whieldon, Electrical Engineer) 

Hill (H. W.) & Co, Consulting Engineers, 2, 
Church-gate, Nottingham (963) 

НШ, J., Electrical Engineer, The Hollies, Em- 
press-rd, Derby 

Hil (J.) & Co, Ironmongers and Dealers im 
Electrical Apparatus, 1004, Queen Victoria- 
st. London, Е.С. (James Hull London) 

Hill (James) & Sons, Electric Light Contractora, 
Bolton-st, Bury, Lancs. 

Hil, Joseph Tripp, A.LE.E. 2, Belle Vue, 
Staines-rd, Hounslow 


Hill, 
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Hill (Richard) & Co (1899), Ltd, Wire Manu- 
facturers, Newport: Wire Mills, Middlesbro’ 
(Hils Middlesbro’, 81): and 11 and 12, 
Clements-lane, London, E.C. 

Hill (R. M.) & Sons, Electric Light Contractors, 
Caatle-at, Carlisle 

Hill (В. Wylie) & Co, Ltd, Electric Light Fit- 
tings Makers, 20 Buchanan-st, Glasgow 


__ (4465) 

Hill (Thomas) & Co, Consulting Electrical Engi- 
neers, 66, Robertson-st, Glasgow (Specify 
Glasgow, 758 Argyle) 

Hil, Upton & Co, Electrical and Mechanical 
Engineers, 20, George-st, Oxford (86) 

Hil, Walker & Co, Patent Agents, 2, Church- 
gate, Low Pavement, Nottingham 

Hillard, Geo., Electrician, 14, Osborne-rd, Leyton, 
Essex 

Hiller, E. G., Chief Engineer National Boiler 
and General Insurance Co, 22, St. Ann's- 
square, Manchester (1409) 

Hillestrom (M. J.) & Co, Electrical Engineers 
and Agents for Witting, Eborall & Со, 
119a, Exchange-bldgs, Cardiff (Hillestrom, 
Cardiff ) | 

Hiligrove and Armidale Electrical Corporation 
Ltd, 19, Broad. at- avenue, London, Е.С. 
(S. W. Money, Sec.) 

Hilliard (W. B.) & Sons, Electricians, 63, Ren- 
field- st, Glasgow (iliard Glasgow, 896) 

Hillis Bros, Engineers’ Merchants, 37, Walbrook, 
London, Е.С. (Symbolise London, 8170 Bank) 

I Hillkirk, Bros., Electrical Engineers, 2, The 
Terrace, Fleet - rd, Fleet, RS. O., Hants. 

Hills, D. A., Electrical Eugineer, 2, East brook- 
rd, Blackheath, London, S. E. 

Hills, F. B., Asst. Engineer, Urban Electrie Supply 
Co's Electricity Works, Stamford; and 
Grantham 

Hills, H., B.Sc., Principal, Leyton Technical 
Institute, Leyton 

Hills (J.) & Son, Electrical Engineers, 28, Crescent- 
rd, Tunbridge Wells (555) 

Hind & Luud, Ltd, Electrica] and Mechanical 
Engineers, Preston, Lancs. 

"Hind & Son, Electricians and Engineers, Little 
Brown-st, Stockton-on-Tees (0286 Nat.) 

Hind, М. S., Electrical Engineer, Callender's 
Cable and Construction Co, Hamilton 
House, Victoria Embankment, London, E.C. 

Hindhead and District Electric Light Co, Ltd, 
Hindhead, Surrey — See also раде 661 

HINDLE, J. H., Consulting Electrical Engineer 
(Dynamo and Mot. r Design), Glebe House, 
Moorside, Denton, Manchester 

Hindle (Robert) & Co, Limited, Manufacturers 
of Electrical Supplies, Sabden, Lancs. 

Hindle, T., Maker of Electric Wire Casings, 
Accrington Saw Mills, Accrington 

Hindley (E. S.) & Sons, Engineera and Boiler 
Makers, 11, Queen Victoria-st, London, E.C. 
(Steamport London, $56 Bank) ; and Bourton, 
Dorset (Hindley Bourton) 

Hindley, Н. 5. Р., Art Metal Worker, 18, Berners- 
st, London, W. (9770 Central) 

Hine, Arthur W., Electrical Engineer, Parkstone, 
Dorset 

Hinks (J.) & Son, Ltd, Lamp Manufacturers, 91- 
96, Great Hampton-st, Birmingham ; and 
London (Hinks London, 3382 Gerrard) 


Hinson & Co, Ltd, Electric Installation Con- 
tractors, 69-73, Argyll-st, and Hinson-st, 
Birkenhead (Hinson Birkenhead, 38) 

Hinton, W. G., Electrical Engineer, Postal 
Telegraphs G.P.O., Holloway, London, N. 

Hird, Francis, B. A., Electrical Engineer, 11, 
Tweedy-rd, Bromley, Bow, London, Е. 

Hird, W. B., B.A., Electrical Engineer, Sandon, 
Prospect-ave, Cambuslang, N.B. 

HIRE-PURCHASE OF ELECTRIC MOTORS — sec 
page 403 

Hirsch, Dr. Paul, Electrical Engineer and Chief 
Designer, Lister Electric Mfg, Co, Duraley, 
Glos. 

Hirst (A.) & Son, Ltd, Electrical and Mechanical 
Engineers, Crescent Works, Victoria-rd, 
Dewsbury (Henry Hirst, Man, Director) 
(Hirst Electrician Dewsbury, 269) 

Hirst, A. W., Electrical Engineer, 4, St. Michael's» 
rd, W. Croydon | 

Hirst (C.) & Sons, Ltd, Steel Wire Manufacturers, 
Exchange Mills,Cleckheaton, Dewsbury (55) 

Hirst, Hugo, M.LE.E., Managing Director 
General Electric Co, Ltd, 67, 69, and 71, 
Queen Victoria-st, Loudon, Е.С. 

Hirst & Leach, Dealers in Electrical Supplies, 
Briggate, Leeds (607) 

Hirst, P. Norman, Electrical Engineer, Exeter 
Electrical Works, Woodhouse-lane, and 
Vicar-lane, Leeds (1659) 

Hirst, R. P., A. M. L C. E., Borough Engineer, 121, 
Southbank- rd, Southport 

Hiseott, A. B., Electrician, 45, Commerell-st, 
East Greenwich, London, S. E. 

Hislop, Lawrence M., Manufacturing  Elec- 
trician, 117, High-st, Portobello, Edinburgh 
(0195) 

Hialop, В. G., Electric Bell Fitter, 7-11, Pitt-st, 
Edinburgh (144 Central) 

Hitchen (Joseph) & Son, Engineers and Crane 
Builders, Hall-st. Ironworks, Halifax (36x) 

Hitchens & Booth, Consulting Engineers, 25, 
Victoria-st, London, S.W. ‚(4475 Gerrard) 

Hoad, S. O., Manager to А. E. Bennett & Co, 
Electrical Engineers, 27, High-rd, Streatham, 
London, S.W, 

Hoadley, E. E., Borough Electrica] Engineer and 
Tramway Manager, Corporation Electricity 
Works, Maidatong | 

Hobart Electric Tramway Со, Ltd, 11, Queen 
Victoria-st, London, Е.С. (977 Bank) Seç 
also раде 661 T | 

Hobart. H. M., Consulting Electrical Engineer, 
Oswaldestre House, Norfolk-st, London, 
W.C. (Quadrature London, 6497 Central) 

Hobbies, Ltd, Electrical Engineers, Railway 
Station, East Dereham 

Hobbs (G.) & Son, Art Metal Workers, 
Roberts-mews, Hampatead-rd, London, N.W, 

Hobbs, W. R. P., R.N., Electrician, H.M.S. Vernon, 
Portsmouth 

Hobday, J. T., Electrical Instrument Maker, 
95, Warner-st, Derby 

Hobdell, Way & Co, Ltd, Engineers’ Furnishers, 

_ 65, Crutched Friars, London, Е.С. (Hobnatls 
London, 6931 Avenue) 

Hobson, W. D., Electrical Engineer, 26, Lebanon- 
gdns, Merton-rd, Wandsworth, London, S.W. 

Hocking, E. L., Electrician, 10, Avenue-rd, 
Highgate, London, N. 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury.court, Fleet Street, 
London, any Alterations or Corrections necessary in the above particulars. 
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Hockley, N. J., Electrical Engineer, Engine 
Boiler and E. L. Insurance Co, 12, King.st, 
Manchester 

Hodd, H. H. Electrical Engineer, 
Sydenham, London, S. E. 

Hodd (R.) & Son, Electro-Platers, 31, Hatton- 
garden, London, E. C. (Candelabra, London, 
AS 241 Central) 

Hodge & Co, Makers of Electric Light Fittings, 
100 and 101, Hatton-gdn, London, E. C.; 
and Summer Hill, Birmingham (Automatic 
London, 1520 Central 

Hodge, W. Guy, Electrical Engineer, P. R. Jack- 
son & Co, Limited, Salturd Rolling Mills, 
Salford, Manchester 

HODGES CECIL & CO, lnstrument and 
Switchboard Makers, 52. Queen Victoria-at, 
Е.С. (Ammeter London 8041 Bank); Works : 
Millwall, Е., London 

Hodges, H. D., Electrician, 5, Childebert-rd, 
Balham, London, S.W. 

Hodges & Sons, Ltd, Dealers in Electrical 
Supplies, 20, Aston's-quay, Dublin (87у) 

Hodges (W. D.) & Co, Limited, Electrical Engi- 
neers, 217 & 249, Brompton-rd, London, 
S.W. (Applied London, 999 Kensington) 

Hodgetts, W. B., Electrical Engineer, 347, Gt. 
Cheetham-st East, Manchester 

Hodgkin, C. E., Pulsometer Engineering Co, Nine 
Elms Iron Works, and Purley Lodge, Reading 

Hodgkin, J. Edward, M LE.E., Electrical Engi- 
neer, Scott & Mountain, Shelleys, Darlington 

Hodgkinson, Jas., Mechanical Stoker Maker, West 
High St. Machine Works, Croes-lane, Salford 

Hodkinson, Robt., Dealer in Electrical Supplies, 
19, South John-st, Liverpool (4.398 Central) 

Hodgkinson, Dr. W. R. E., F. R. S. E., Professor of 
Chemistry and Physics, Ordnance College, 
Woolwich London, S.E. 

Hodgson. Arthur J., Electrical Engineer, Arc 
Works, and  Lodore, Southborough- rd 
Chelmsford 

Hodgson & Co, Electrical Engineers, 56, Gresham- 
st, Е.С., and 44, Downshire-hill, Hampstead, 
N.W., London (65 King's Cross) 

Hodgson, Емеу. Londen Representative of 
Thomas Parker Ltd, 20, Bucklersbury, Е.С. 
(Torquated London, 8374 Bank) 

Hodgson (Frederick) & Co, Electrical Engineers, 11, 
Poultry, London, E. C. (Мадпейсщ London) 

Hodgson, G., Electrical Engineer, Tofts Mill, 
Cleckheaton, Yorks. 

Hodgson, H. S., Traffic Manager, South Stafford- 
shire Tramw ays (Lessee) Co, Darlaston 
Hodgson, J. D., Electric Light Ee 
Gallowgate, Newcastle-on-T yne (1687) 
Hodgson, W. T., Electrical Engineer, 201, 

Brixton-hill, London, S. W. 

Нодзоп, E. Steer, Secretary Western, London 
Platino- Brazilian and River Plate Telegraph 
Companies, Ltd, Electra House, Finsbury 
Pavement, London, E. C. 
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Hodson, R. Electrical Engineer, Dick Kerr & Co, 


Ltd, Abchurch- yard, Cannon-st, London, E. C. 
Hoeltzer, C., M. I. E. E., Telegraph Engineer, 
Craignethan Lodge, St. John's Park-rd, 
Blackheath, London, S. E. 
Hof (Chas.) & Co, Metal and Manganese Мег- 
chants, &c., 52, Lendenhall-st, London, E. C. 
(Flybouts London, 2690 Avenue) 


Hoffert, H H., D.Sc., Assoc. R.S.M., H.M. Chief 
Inspector, Secondary Branch Board of Edu- 
cation, South Kensington, S.W., and 109, 
St. James-rd, Croydon, Surrey 

Hoffman Manufacturing Co, Ltd, Ball Bearing 
Manufacturers, Chelmsford, (Hoffmann 
Chelmsford, 21) 

Höfler, W., Art Metal Worker, 264, Soho-sq, 
London, W. (Erdkreis London, 2 2.294 Gerrard) 

logan, E. J., London Manager of " Bugbosur. 
Lamp Co, Ltd, 141, Fenchurch.st, London, 
E.C. (Outshine London, 313 Avenue) 

Hogarth, R. W., Consulting Electrical Engineer 
(Buchau & Hogarth), 67, George-st, Edin- 
burgh (Consulting Edinburgh, 2502) 

Hogg, A. L., Tramway Engineer, 153, Corpora- 
tion, Birmingham 

Hogg. C. P., M. I. C. E., Consulting Engineer, 58, 
Bothwell st, С'азкот 

Hogg. H. R., Electrical Engineer, 15, St. Helen's- 
place, London, E. C. 

Hogg, J. W., Distributing Engineer, Corporation. 
Electricity Works, Black ов, Paisley 

Holborn Electrical Co, Electrical Engineere, 60, 
Кеа Lion-st, London, W. C. 

Holbrook, T., Sectional Engineer, Postal Tele- 
graphs, Sligo, Ireland 

Holeroft (Thos.) & Sons, Ltd, Makers of Castings, 
Ettingshall Foundry, Wolverhampton (Ha- 

. стоје (Wolverhampton, 157) 

Holden & Brooke, Ltd, Engineers and Injector 
Makers, West Gorton, Manchester (/nflux 
Manchester, 3663 Nat): and 110, Cannon- 
st, London Е.С. (5748 Central) 

Holden, F., M. I. E. E., Electrical Engineer, British 
Thomson-Houston Co, Ltd, 83, Cannon-st, 
London, E. C. ; 

Holden, Frank G., R.A., A. M. I. C. E., Resident 
Engineer, Scarborough Electric Supply Co. 
Ltd, Seamer- rd, Scarborough 

Holden. Lt. Col. Н. Capel L., R. A., F. R. S., 
Glifford House, Blackheath, Kent; and 
Royal Arsenal, Woolwich (Sh, Deptford) 

Holden, S. H., M. I. E. E., Electrical Engineer, 
24, Arthur-rd, Erdington, Birmingham 

Holden (T. C.) & Co, Dealera in Electrical Sup- 
nies Lord-st, Preston (97) 

Holder, Hugh, J.. Electrical Engineer, Western 


` Electric Co, North Woolwich, London, Е. 


Holdom, R. E., Electrical Engineer. 16, Lichfield- 
rd, Cricklewood, London, N.W. 

Holdron, John, Electrical Engineer, Market-st,. 
Ashby-de-la-Zouch 

Holdstock, E., Electrical Engineer & Contractor, 
5, Coleherne- ter, Richmond-rd, London, S. W. 
(1521 Kensington) 

Holdsworth, J. G., Assist. Supt. Engineer, Post 
Office Telegr aphs, Manchester 

Holdsworth & Sons, Engineers & Boiler Makers, 
Croft Boiler Works, Bradford (446) 

Holford (A.) & Cv, Electrical Engineers, 86, 
Church-rd, Hove 

Holford, G. W., Chief Asst., Corporation Tram 
ways, Salford 

Holgate, W., Electrical Engineer, Fritham, 
Lyndhurst, R.S.O., Hants 

Holiday, Roslyn, Electrical Engineer, Ackton 
Hall Colliery, Featherstone, near Pontefract 

Hollamby, R. M., Chief Engineer, De Кеувег s 
Hotel, Victoria Embankment, London, Е.С. 
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Holland, Frank, Electrical Engineer, 19, Haw- 
thorn-rd, Chorlton-cum-Hardy, Manchester 

Holland & Holland, Electric Carrisge Dealers 
and Builders, 479 and 483, Oxford-st, Lon- 
don, У. (Drageman London, 4474 Gerrard) 

Holland, Н. N., Electrical Engineer, 114, Iverson- 
rd, W. Hampstead, London, N.W. 

Holland House Electrical Manufacturing Com- 
pany, Ltd, Manufacturers of Electrical 
Apparatus, 9, Holland.pl, aud 1214, St. 
Vincent.st,Glasgow (Electrical Glusqow, 167) 

Hollick, J., Electrical Engineer, Contract Dept., 
British Westinghouse Co, Trafford Park, 
Manchester 

Holliday, Thomas B., Electrical Engineer and 
Manager, Corporation Electric Tramways, 
Brighton 

Hollingsworth & Co, Electrical Engineers, 86, 
Hop Exchange, Southwark, London, S.E. 

Hollingsworth, E. M., A. M. I. M. E., Borough Elec- 
trical Engineer, Corporation Traction and 
Lighting Station, St. Helens, Lancs. 

Hollingsworth, H. C., A. M. I. C. E., Electric Light 
Works, G. W. Railway, 150, Westbourne-ter, 
Paddington, London, W. 

Hollington, A. J., Electrician and Electrical 
Accessories Maker, 57, Walbrook, London, 
Е.С. (8/25 Bank and 378 Central) 

Hollins, Е. T., Telegraph Engineer, Great Eastern 
Railway Company, Liverpool-st, London, 
E.C. ; and 10, Forest Drive, Leytonstone 

Hollis Bros. & Co, Telegraph Pole Makers, 
Leicester; and at Hull (Bultic Leicester,145) 

Holloway Bros. (London), Ltd, Electrical Big- 
neers and Contractors, 19 & 21. Belvedere- 
rd, Westminster Bridge, London, S. E. (A nte- 
fixa London, 1153 Hop.) 

Holloway & Co, Manufacturers’ Agents, 92, 
Watling-st, London, E.C. 

Holloway Electric Supply Co, Ltd, Bovay-street, 
Holloway, London, N 
Holloway, F. E., Wire Manufacturer and Coverer, 
‚ 65, Summerfield-crescent, Birmingham 
Holme, T., Manager Corp. Telephone Dept, Hull 
Holmes, Alfred, Electrical Engineer, Broomfeld, 
Jesmond, Newcastle-on-Tyne (910) 
*Holmes, Arthur Bromley, M.I.C.E., Consulting 
Electrical Engineer, 36, Drince a avenue, 
Liverpool (81 Тоже) 
Holmes & Co, Constructional Ironwork Con- 
tractors, 11, Victoria-st, London, S.W. 
Holmes, С. R, Resident Engineer, London 
United Tramways, 88, High-rd, Chiswick 
Holmes, Ernest, Electrician, Messrs. Siemens 
Bros. & Co, Limited, Woolwich, Kent 
Holmes, Frank, Electrician, “St. Winifrede," 
Norbury, Streatham, London, S.W. 

Holmes, Fredk. J., A. I. E. E., 2, St. Thomas’-rd, 
South Hackney, London, N.E. 

Holmes, С. Н. Asst. Еоріпеег, Corporation 
Electricity Works, Foss Islands-rd, York 

HOLMES (J. H.) & CO, Electric Light and Power 
Engineers, Portland-rd, Newcastle-on-Tyne ; 
17, Soho-sq, London, W.; Examiner-bldgs, 
Strutt-st, Manchester; and 19, Waterloo-st, 
Glasgow (Holmes Newcastle-on-Tyne, 1226 
and 2511 Nat., 278 DO: Fermilionette 
London, 2691 Gerrard ; Compound Man- 
chester, 25 Central; Efficiency Glasgow, 
.4984 Corp, 984 Argyle) See Advt., р. 1097 


Holmes, J. H., M. Inst. C. E., M. I. E. E., Electrical 
Engineer, Wellburn, Jesmond rd. New- 
castle-on-Tyne 

Holmes (J. В.) & Co, Telegraph, Electric Light 
Engineers, 55, West Campbell.st, Glasgow 

Holmes. Leonard W., M. I. E. E., Electrical Engi - 
пеег, J. H. Holmes & Со, 17, Soho-square, 
London, W. (Vermilionette London, 2691 
Gerrard) 

Holmes & McCallum, Dynamo Makers, Crown 
Works, Darwen (150) 

Holmes, Philip, Electrical Engineer, South View, 
London- rd, Redhill 

Holmes, R. J. M., Electrician, 54, Rye-hill, 
Newcastle-on- Tyne 

Holmes’ Telephone, Telegraph & Electric Light 
Construction Association, 55, West Camp- 
bell-st, Glasgow 

Holmer, W., Electrical Engineer, 39, Gayville-rd, 
Wandsworth, London, S. W. 

Holmes (W. C.) & Co, Electric Light Contractors, 
Tunbridge, Huddersfield (Holmes Hud- 
dersfield, 113) 

Holness, R. C., Electrical Engineer, 3, St. 
Martin's-rd, Stockwell, London, В.Е. 

Holophane, Limited, Patent Globe and Shade 
Makera, Wardrobe-chambers, 146a, Queen 
Victoria-street, London, Е.С. (Holopka ne 
London) See also page 561 

Holroyd, James, Electrical Eugineer, National 
Telephone Co, Calder-st. Burnley 

Holroyde, J. N. C., A. M. I. E. E., c/o British West- 
inghouse Co, Trafford Park, Manchester 

Holt (C. F.) & Wyles, Consulting Eugineer, 21, 
Water-st, Liverpool (574 Central) 

Holt, F. B., A. M. I. E. E., Electrical Engineer, 
East View, Dairy House- rd, Derby 

Holt, H., Manager Plant and Motor Dept, Rhodes 
Electrical Mfg. Co, 70, Bishopsgate - st Wn., 
London, E.C. 

Holt, H. E. Sherwiu., B.A., Electrical Engineer, 
1, St. James'-st, London, S.W. 

Holt, H. H., Engineer of Way & Works, Central 
London Ry. Co, Shepherd’s Bush,Lond, У. 

Holt & Willetts, Electric Elevator Makers, 
Lion Works. Cradley Heath: and London 

Holt, William, Electrical Engineer, Langho, and 
Technical School, Blackburn 

Holt, William, Electrical Engineer, 85, Snargate- 
st, Dover 

Holtzapffel & Co, Scientific Instrument Makers, 
&c, 15 & 14, New Bond-st, W., and 114, 
Sharples Hall-st, N.W., London 

Holzapfel'a Compositions Co, Ltd, 57, Fenchurch- 

st, Е.С. (Holzapfel London, 2400 Central); 
and Poplar, E., London ; and Glasgow, &с. 

Homan, S. С., Electrical Engineer, 15, Park- at, 
Camden Town, Loudon, N.W. 

Home, J. Hay ward, A. M. I. E. E., Resident Engi- 
neer, Electricity Works, and 2, Bridge: ter, 
Berwick- on- Tweed 

Home & Rowland, Electrical Engineers and In- 
strument Makers, Troughton- rd, Charlton, 
London, S. E. 

HOME OFFICE, Whitehall, London, S. W. For 
Officials, see раде 736 

HOME OPFICE REPORTS AND ORDERS See 
pages 107-117 

Homewood, G. E., Electrical Engineer, 34, 
Upper Gardner-st, Brighton 
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Honeywell, F., Electrician, 5, Surbiton Park- 
terrace, Kingston-on-Thaines (62 Kingston) 

Honig & Mock, Engineers’ Agents, 7, Mark-lane, 
London, Е.С. (Honig London) 

Honley District Council Electricity Works, 
Honley (J. G. Coldwell, Resident Engineer) 

Hood, G. J., Electrical Engineer, Arcade, Dews- 
bury, Yorks. (789) 

Hood T., Electrical Engineer, 119, Exchange- 
bldgs, Cardiff 

Hooghwinkel, G. H. J., Consulting Electrical 
Engineer, Dacre House, Victoria-st, London, 
S.W. ( Westrumite London, 617 Westminster) 
Hook, G. W., Superintending Engineer, Postal 
Telegraphs, Birmingham 

Hook, В. Myles, A.LE.E., Engineering Depart- 
ment, G.P.O., York 

Hooker & Harris, Electrical Engineers, Paragon 
Engineering and Electrical Works, Retreat- 
pl Hackney, London, М.Е. . 

Hookham, A., Electrical Engineer, 2, Station- 
parade, Willesden Green, London, N.W. 
Hookham, George, M.A., Electrical Engineer 
(Chamberlain & Hookham, Limited), 4, New 

Bartholomew-st, Birmingham 

Hooley, J., Asst. Engineer, Corporation Elec- 
tricity Works, Crewe 

Hooley, S. C., I.S.O., Controller of Stores, G.P.O., 
17-19, Bedford-st, London, W.C. 

Hooper, G., District Manager, National Telephone 
Co, Telephone-b!dgs, 19, Newhall-st, Bir- 
mingham 

Hooper, J. F. W., Electrical Engineer, 31, 
Lombard st, London, Е.С. (1159 Avenue) 

Hooper, J. P., Telegraph Engineer, 51, Lombard- 
st, London, E. C. (1169 Avenue 

“Hooper, Percy N., A. M. I. C. E., M. I. E. E., Borough 
Engineer, Poplar Electricity Supply Works, 
Glaucus-st, Bromley-by-Bow, London, E. 

Hooper's Telegraph and India Rubber Works, 
Ltd, 51, Lombard-st, E. C. (1169 Avenue), and 
Millwall Docks, E. London (54 Eastern) 
(J. P. Hooper, Man. Dir.) (Linear London) 
See also раде 561 

Hooydonk (Frank) & Co, Manufacturing Elec- 
triciavs, 734, Holloway- rd, London, №. 

Hope (H.) & Sons. Ltd, Glass Roofing Contrac- 
tors, Birmingham 

Hope, Vernon, Electrical Engineer (Parmiter, 
Hope & Co), Holme Electrical Works, 
Manchester (Terminal Manchester, 190.2) 

HOPE-JONES, FRANK, The Synchronome Co, 
52 and 34, Clerkenwell-rd, London, Е.С. 
(4643 Holborn) 

Hope-Jones, Robert, M.I.E.E., Consulting Engi- 
neer and Organ Builder, Organ Works, 
Hereford 

Hopkin& Williams, Acids Manufacturere,16,Cross- 
st, London, E. C. (Cerium London, 604 Holborn) 

Hopkins (Geo) & Son, Consulting Engineers, 


17, Surrey ct, London, W.C. (Quanonne 
London, 1530 Gerrard) 
Hopkins, H. Hanbury, Electrica! Engineer, 


Rhodes Electrical Manufacturing Co, 70 and 
71, Bishopsgate-st Within, London, Е.С. 
Hopkins, W. B., Electric Tramway Engineer, 
Clun House, Surrey-st, London, W.C. 
Hopkinson, Prof. Bertram, M. A., B.Sc., M. I. E. E., 
Professor of Engineering, Engineering 
Laboratory, Cambridge 
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Hopkinson, Chas, BSc, M. I. C. E., M. I. M. E., 
Consulting Electrical Engineer, 29, Princess- 
st, Manchester (Arcograph Manchester, 4199) 

Hopkinson, Edward, D.Sc., Salford Iron Works, 
Manchester ; and Ferns, Alderley Edge, 
Cheshire (Zopkinson сјо Mather Manchester, 
026) 

Hopkinson (J.) & Co, Ltd, Makers of Boiler 
Mountings, Huddersfield; and London (Hop- 
kinson Huddersfield, 169 ; Valvestem London, 
5672 Bank) 

Hopper & Co, Electrical Novelty Manufacturers, 
48, Strand London, W.C. 

Hopper, T., Asst. Engineer, Sheerness and Dis- 
trict Electric Power and Traction Co, Ltd, 


Sheerness 

Hopps, B., Electrical Engineer, 44, Clifton-rd, 
Rugby 

Hoppe, James, Mechanical and Electrical 


Engineer, Englefield Green, Surrey 

Hopton, C. A., Electrician, Collingwood Works, 
Broadwall, London, S.E. 

Hopton, J. H., Electrical Engineer, Corporation 
Electricity Works. Blackpool 

Hopwood, Arthur, Head Master School of 
Science and Technology, Tunstall, Staffs. 

Hopwood, Ernest, Secretary Airdrie and Coat- 
bridge Tramways Co, Donington House, 
Norfolk-st, Strand, London, W.C. 

Hordern, Lionel H., Manager Westminster Elec- 
tric Supply Corporation, Ltd, Eccleston- 
place, Belgravia, London, S.W. (Visual 
London, 271 Westminster) 

Horley, G., Engineer, Westminster Electric 
Supply Corporation, 11, Millbank-st, London, 
S.W. ($026 Gerrard) 

Horn, A. A., A. I. E. E., 29, Christchurch.rd, Don- 
caster 

Horn, Thomas Leopold, Electrician, 10, Torridon- 
rd, Catíord, London, S.E 

Hornby, B. S., A. M. I. E. E., Chief Assistant Engi- 
neer, Corp. Electricity Works, Spa · rd, Bolton 

Horne, A. R., Electrician, Heriot-Watt College, 
Edinburgh 

Horne (T.) & Co, Electric Light Contractors, 
Paragon Works, Albert-st, Ramegate | 

Horne (W. С.) & Sons, Ltd, Engineers & Elec- 
trical Agents, 5, Torrens-st, City-rd, London, 
Е.С. (Ignicolor London, 388 King's Cross) 

Horner, Joseph G.. A M. I. Mech. E., Consulting 
Engineer, 45, Sydney-bldgs, Bath 

Hornidge, E., Electrical Engineer (Gillies & Hor- 
nidge), 49, Queen Victoria-st, London E.C. ; 
and Buckingham 

Hornsby (R.) & Sons, Ltd, Steam and Oil Engine 
Makers, Grantham ; and 75a, Queen Vic- 
toria-st, London, Е.С. (Hornsbys Gran- 
tam; Hernsbys London, 960 Bank) 

Hornsey Borough Council Electricity Works, 
Hornsey, London, N. (Norman Staniland, 
Borough Electrical Engineer) 

Hornsey, Wm., Ships’ Telegraph Manufacturer, 
17, Bernard-st, Southampton 

Horrell, L. L., Shift Engineer, Corporation 
Electricity Works, Walsall 

Horsfall Destructor Со, Ltd, Engineers, Lord-&t. 
Works, Whitehall-rd, Leeds (Destructor 
Leeds, 2006 Central) ; and London 

Horsfall, W. M., Chief Engineer, Liverpool Dis- 
trict Lighting Co, 22, Hackin's Hey, Liverpool 
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Horsfield, J. & J., Engineers and Boiler Makers, 
Vulcan Works, Dewebury, Yorks. (Videan 
Dewsbury. 174) 

Horsfield (Ralph) & Co, Engineers & Boiler Makers, 
Bredbury, near Stockport (Forge Woodley, 
713) 

Horafield, Robert, Manager Corporation Tram- 
ways, Walsall 

Horsebay Co, Ltd, Mechanical Engineers, Horse- 
hay, Salop; and 11, Tothill-st, Londoo, S.W. 
(Condensation London, 562 West.) 

Horsham District Council's Electricity Works, 
Horsham (J. B. Morgan, Resident Engineer) 

Horsley, J. A. B., Borough Electrical Engineer, 
Electricity Worke, Tonbridge 

Horsnaill, W. O., Electrician, Mesera. Crompton 
& Co, Arc Works, Chelmsford 

Horton & Son, Limited, Mechanical and Elec- 
trical Engineers, New Alma Works, Station- 
st, Darlaston (Horton Darlaston) 

Hoegood, Newell, A. LEE, Electrical Engineer, 
District Council’s Electricity Worke, Pem- 
broke, and 5, S-rpentine-ter, Sandy mount, 
Dublin 

Hosgood, О. S., Station Superintendent Corpor- 
ation Tramway Power Station, Cardiff 

Hosking & Callan, Consulting Engineers, 1, 
Thomas-st, Liverpool (Maquina Liverpool, 
6804) 

Houblon, J. N. A., Electrical Engineer, Hallin- 
bury-pl, Bishops Stortford, Essex 

Houfton & Co, Electrical Engincers and Con- 
tractors, Mansfield, Notts. 

Houghton, H. N., Electrical Engineer and Con- 
tractor, Market Gate, Warringtoa 

Houghton, E. J., M. I. E. E., Electrical Engineer, 
London, Brighton and South Coast Railway, 
London Bridge, London, S. E. 

Houghton, R. H., B. Sc., Electrician, 25, Wood- 
stock - r. I, Croydon | 

Houghton, Thoe., Electrical Engineer, 28, Red- 
burn-et, Chelsea, London, S. W. 

Houghton, W. D., Wire Manufacturer, Sankey 
Wire Mills, Warrington (10) 

Houghton, W. H., Installation Superintendent, 
Municipal Electricity Supply Works, 
Huddersfield 

Houlder (W.), Son and Co, Acid Makers, Norwood 
Works, Southall, Middlesex (Houlder 
Southall 

Houldsworth's Patent Barrow Co, Makers of 
Contractors Carts, &c., Park Lane, Keighley 

Hounsell (Н. 8.) & Sons, Electrical. Engineers 
and Contractors, Sheerness 

Hounsell (J.) & Sons, Electric Bell Fitters, 3, 
Southover-st, Brighton 

Hounsfield, F. C., Electrician, c/o Dick, Kerr & 
Co, Abchurch-yard, Canuon-street, E.C., 
and 168, Erlanger-rd, New Cross, S.E., 
London 

Hounslow, A. E., Electrical Engineer, 52, Graf- 
ton-st, Totteobam Court-rd, London, W. 

HOURS OF LIGHTING TABLES AND INFOR- 
MATION-—see page 152 

Housman, Robert Holden, M. I. E. E., Electrical 
Engineer, c/o Messrs. Купосћ, Ltd, Lion 
Worke, Witton, Birmingham 

Houston, W. C., B. Sc., Ast. Professor in Me-han- 
ical Engineering, Heriot-Watt College, 
Edinburgh | 


Hove Electric Lighting Co, Ltd, Salisbury House, 
London Wall, London, Е.С. ; and Davigdor- 
rd, Hove, Sussex (Klectrict'y Works Hove, 
2599) See also p. 561 

Francis R. Reeves... Secretary 
C. B. Smith ... Resident Engineer 

How (A.) & Co, Electricians, 9. St. Georges-rd, 
Wimbledon, London, S.W. (213 Wimbledon) 

How, С. A., Electrical Engineer, Great Western 
Railway Co.’s Electric Light Works, 150, 
Westbourne-ter, London, W. 


How, Horace D. B., Electrical Engineer, Royal- 


chmbre, Park-pl, Cardiff 

Howard, A. H., Electrical Engineer, Parlia- 
ment Mansions, Victoria-st, London, S.W. 
(с/о Phonoscope London, 191 Westminster) 

Howard, A. J., A. M. I. E. E., Corporation Elec- 
tricity Works, Leicester 

Howard, B. F., A. M. I. E. E., F. R. P. S., Electrician, 
Cottingham, 29, Cambridge: rd, Bromley, 
Kent 

Howard Bros., Makers of Time Registers. ВА, 
Lord-et, Liverpool (Sonnez Liverpool, 7150); 
and at London 

Howard, C. C., Traffic Manager, Corporation 
Electric Tramways, Bolton 

HOWARD CONDUIT CO, Ltd, Underground Con- 
duit and Troughing Makers, Trafford Park, 
Manchester ( Ductile Manchester, 411 Nat.) ; 


aud Parliament Mansions, Victoria-st,- 


London, S.W. (Phonoscope London, 191 
Westminster) Sec also p. 551 

Howard Fogineering Co, Manufacturers of Pneu- 
matic Labour-Saving Appliances, Fort-rd, 
Seaside, Eastbourne (/nventions Eastbourne) 

Howard, Е. Geere, Electrical Engineer, 65, 
Berners-st. W., and 7, Ellerdale-rd, Hamp- 
stead, N.W., London (Diagometer London, 
G791 Central) 

Howard, G. A., Electrical Engineer and Con- 
tractor, 24, Silver-st, Lincoln (G. A. Howard 
Lincoln, 88) 

Howard, H., Assistant Mains Engineer, Corpora- 
tion Electricity Works, Manchester 

Howard, J. & F., Oil Engine Makers, Britannia 
Iron Works, Bedford (Howard Bedford, 4) 

Howard Plumbing and Electrical Engineering 
Work», 117, Gt. Howard-st, Liverpool (6555 
Central) 

Howard, W., Electrical Engineer, 182, Braving- 
ton-rd, Paddington, London, W. 

Howard, W. J., Main Suverint-ndent, Corpor- 
ation Electricity Worke, Sheffield 

Howard-Smith, W., Consulting Tramways 
Engineer, 20, Victoria-st. Westminster, 
Londoa, S. W. 

Howarth, J. R., Maker of Electric Novelties, 38, 
Penton- pl, London, W.C. 

Howden, A. R., Shift Engineer, Corporation 
Electricity Works, Dudhop: Crescent- rd, 
Dundee 

Howden (James) & Co. Electrical aud Mechanical 
Engineers, 195, Scotland-street, Gla-gow 
(Howden Glasjow, 1795 S. Side Nat.); and 
22, Billiter-st. London, Е.С. (Tangential 
London, 975 Avenue) 

Howe Electrical Engineering Co, Electricians 
and Engineers, 16, Redcross-st, and (works) 
Moor-st, Liverpool (Switch Liverpool, 5786 
Central) 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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Ноте, G. w. O., M. Se., Wh. Sc., Lecturer in 
Electrical Engineering, Municipal Technical 
School, Park at. Hull 

Howe, W.. District Manager Х ational Telephone 

- Co, Ogle-rd, Southampton 

Howell, A., Chief Asst. Engineer, Borough Elec. 
tricity Works, Hornsey, Middlesex 

Howell, В. Hunting, Joint Managing Director, 

Robert W. Blackwell & Co, Ltd, 59, City-rd, 

Е.С. 


Mechanical Auctioneera and Valuers, 72, 

insbury-pavemen t, London, Е.С. (585 Lon. 

don Wall) ; and at Brentford, Hammersmith 
l 


Howell & C0, Electriciaue, Rog bourne- rd, Swindon 


Hudson & Bowring, Ltd, Makers of Tramear 
Howell & Co, Ltd, Steel Tube Manufacturers, 
eld 


Guards, 1, St. James’s-aq, Manchester 
ад «од Bros., Dealers in Electric, Supplies, 
3, Cambridge- rd » Harrogate (222) 
Hudson Economiser Co, Ltd, 7, Victoria. st, 


tc 

Howell, J. С » Electrica] Engineer, New Dock, London, $ W. (2085 West.) 

Llanell Hudson, H., Electrical Engineer, Callender'g 

owell, L., Electrica] Engineer, Regent-circus, Cable and Construction Co, Hamilton 
Swindon 


Hudson (John) & Co, Manufacturers of Man. 
ganesite Paste, 11, Queen Vietoria- street, 


Howes & Burley, Ltd, Electric Fittings Makers, London, Е.С. (Adamantos London, 5327 
ank) 


Howes (Simeon) & Co., Turbine Makers, 64, 


Hudson & Kearns, Manufacturers of Tracin 
Mark-lane, London, Е.С. (Barbeay London, 


Papers, 83-87, Southwark at, London S.E. 


Howgrave-Graham, В. P., Instructor in Elec. 
trical Engineering, Finsburg Technical Col. 
lege, Leonard.at, London, Е.С. 

Howie, H. A., Assistant Engineer, Corporation 
Electricity Works, Commercial-rd, Wolver- 
lampton 

Howrrr (JOHN) & SONS, Electricians and Engi. 


Tramway Contractors’ Plant, Giidersome 
Foundry, nr Leeds (Foundry Gildersome, 1, ) 

udson & Son, Electrica] Instrument Makers, 15 
and 16, Stockwell-st, Greenwich London S. Is 
(1652 Deptford) 

Hudson, W. Н. Н., М.А. (Prof. of Mathematics 
King's College, London), 15, Altenburg. 
gardens, London, S.W, 

Hudswell, Clarke & Co, Ltd, Mechanica] Engi- 

ueera, Railway Foundry, Hunslet, Leeds 
(Loco Leeds, 504) 

Huelva Gag and Electricity Со, Ltd, 115, 

St. Vincent-st, Glasgow (Chas. Ker, бес.) 
ее also раде 501 

Hugessen, T. K., Mains Supt, Corporation 
Electricity Works, ] Јегђу 

Hughes (Crawford) & Co, Wire Rope Manufac. 
turers, 24, Ryder.st, St, James’, London, 
5. onversant London) 

Hughes, Daniel, Asat. Engineer, District Council 

ectriciry Works, Llandudno и 

Hughes, Edgar, Electrical Engineer, c/o Mr. C. 
Hughes, The Gables, Kersal, Manchester a 

Hughes, Fawcett & Co, Engineers and Tool 


V ictoria- Works, Farnworth, ur. Manchester 
( Ventilator Farnworth Bolton) 

owsum, G., Head of Electricity, Phyaics and 
М sthematics Depts. County Technical School, 
Peterborough | 

отвоц & Harrison, Consulting Engineers, 2, 
Exchange-pl, Middlesbrough (268) 

Hoy, H. A., Engineer, Lancashire & Yorkshire 


facturers, 26, Billiter-at, London, E С. 


chester (Arotiotus Manchester 454) 
Works: Millwall. (Profanity London, 3020 Hughes, G A., Works Sec to Messrs. John- 
Central) son & Phillipa, У ictoria Works, Old Charl ton, 
Hubber & Son, Electrica] Engineers, 85 and 86 Kent 


South-at, Exeter(749); andat Exmouth(856) Hughes, G. Н., M. I. Mech. E., Consulting En- 
Hucklebridge & Son, Electric Bell Fittere, 1, Exe gineer, 97, Queen Victoria st, London, E. C. 
Bridge, Exeter d nk) 


Huddersfield Corporation Electricity Supply Hughes, Geo, H., Elec'rical and Mechanica] 


Works, St. Andrew's. rd, Huddersfield (A. Engineer, Byron Cottage, Leen Side Not. 
; Mountain, Chief Engineer) tingham 
Huddersheld Orporation Electric Tramways, Hughes, Henry, Electrical Engineer (Everson & 
Hudderafield (H. N. Thomas, Electrica] Hughes), 4, Мазоп'в-ате, Basinghall ~st, 
Dgineer and Manager) London, Е.С. ($455 Central) 
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Hughes (Henry) & Son, Ltd, Ships' Telegraph and 
Mathematical Instrument Makers, 59, Fen- 
church-st, London, Е.С. (Azimuth London, 
552 Central) 

Hughes (Јомаћ) & Co, Electric Bell Fitters, 

2 High-st, Bangor (:27) 

HUGHES LABEL CO, LTD, THE, Ivory, Bone and 
Ivórina Label Makers and Turnera, 34, Great 
Titchfield-at, London, №. (Nivose London, 

732 Gerrard) 

Hughes (R. S.). Limited, Electric Light Fittings 
Makera, 96, Hatton-gdn, and 4.8, Robin 
Hood.yard, Leather-lane, London, Е.С. 
(Chandelier London, 677 Holborn) 

Hughes & Son, Electrical Engineers, 22, 
Chichester-rd, Kilburn Park, London, N. W. 

Hughes, Son & Thoruton, Engineers and Patent 
Agents, 38, Chancery-lane, London, W. C. 

Hughes & Stirling, Engineers and Refuse Des- 
tructor Plaat Makers, Liverpool (%); and 
7. Arundel-st, London, W.C. (Мопсушоте 

. London, 455? Gerrard) 

Hughes. T. J., Electrical Engineer, Siemens Bros. 
& Co, York-mansion, York-st, London, S.W. 

Hughes, T. Vaughan, A.R.S.M., F.I.C., Electrical 
Engineer and Technical Analyst, Norwich 
Union-chambers, Edmund-st, Birmingham 

Hughes, W. C., Optical and Electrical Appa- 
ratus Maker, Brewster House, Mortimer-rd, 
Kingsland. London, N. (Pamphengos London) 

Hughes, W. Walter, Electrical Engineer, c/o 
British Westinghouse Co, Phoenix - bldgs, 
Mount Stuart-sq, Bute Docks, Cardiff 

Hughman, R. W., Electrical Engineer, 45, Cran- 
hurst-rd, Willesden-green, London, N.W, 

Hugo, O., Assistant Engineer. Junior Army aad 
Navy Stores, Regent-st, London, S.W. 

Hulbert Bros, Mica Merchants, 26, Stamford- st, 
London, S.E. 

Hulburd Engineering Co, Engine and Boiler 
Fittings Makers, 150, Leadenhall-st, London, 
Е.С. (Unwarering London, 444 Avenue) 

HULETT iD.) & CO, Limited, Mechanical and 
Electrical Engineers, 55 and 56, High Hol- 
born, London, W.C. Works: Hand-court, 
High Holborn ( Hulett London, 486 Holborn) 

Hull Corporation Electricity Works. Offices: 
Seulcoates-lane (/97) Works: Sculcoates- 
lane, Hull (H. Bell, Electrical Engineer) 

Hull Corporation Electric Tramways, Hull (J. 
Wilkinson, Electrical Engineer ; ; W. J. 
MeCombe, Manager) 

Hull Corporation Telephone Dept, Town Hall, 
Hull (T. Holmes, Mansger) 

Hull Municipal Technical School, Hull Рог Pro- 
fessori, see раде 728 

Hull, W. G., A. I. E. E., Electrical and Mechanical 
Engineer. Pangbourne, Reading, Berks. (048) 

Hulme, G. Ratcliffe, Donington House, Norfolk- 
st, Strand, London, WC 

Human, Н., A. M. I. E. E., Surveyor, Guardian Fire 
Office, 11, Lombard-st, London, E. C. 

Humble, Stephen, Consulting Eogineer, 9, Vie, 
toria-st, London, S. W. 

Hume, Charles E., Resident Electrical Engineer, 
Twickenbam & Teddington Electric Supply 
Co, Ltd, Twickenham 

Hume, W., Electrical Instrument Maker. 1, 
Lothian- st; and 1 and 2, W. College- st, Edin- 
qurgh (Hume Edinburgh, 610) 


Bummel, F. H., Lecturer and Demonstrator in 
Engineering, The University, Birmingham 

Humpage, Jacques & Pedersen, Ltd, Makers of 
Engineers’ Тоојв, Speed Reducing Gear, &c., 
Ashton Gate, Bristol (Митрчје Ashton Gate 
Bristol, 1618) 

Humphrey, Е. J., Electrical Engineer, 51, Queen- 
st, Colchester 

Humphrey (Geo.) & Co, Motor Car Engineers, 
116, High-st, Sevenoska 

Humphrey, H. A., M. I. E. E., A. M. I. C. E., M. I. M. E., 
Consulting Eugineer, 38. Victoria-st, West- 
minster, London, S. W. (Gazonner London, 
300 Victoria) 

Humphrey, Woodger & Co, Electrical Engineers 
and Contractors, 45, Purves-rd, Kensal 
Rise, London, N.W. 

Humphrey-Moore, M. G. A., Electrician, 5, 
Webster-gardens, Ealing, London, W. 
Humphreys (J. Н.) & Sons, Manufacturers of 
Dynamos, Motors & Switchboards, Horsidge 
Electric Works, Oldham; and Manchester 

Humphreys, Ltd. Iron Building Coastructors, 
187 to 193, Knightsbridge, London, S.W. 

Humphreys, T., Consulting Electrical Engineer, 
46, Taylor-st, Rochdale 

Humphries, R, Resident Engineer and Manager, 
Isle of Thanet Electric Tramways & Light- 
ing Co, Ltd, St Peter's, Thanet 

Hungerford, Richard B., Telephone Engineer, 
43, Fairfax-rd, Chiswick, London, W. 

Hunnings, С. & W., Electric Вей Fitters, 158, 
Holloway-rd, Lond, N. (Hunniscus London) 

Hunt, А. A., Electrician and Ironmonger, Brom- 
ley, Kent 

Hunt (A.) & Co, Electrical Engineers, Dealers in 
Electrical Supplies, Southport, Lancs. (Hunt 
Southport) ; and at Liverpool and London 

Hunt, A. H., Electrical Engineer and Supplier, 
(wholesale and export), 115-117, Cannon-st, 
London, Е.С. (A cyage London, 5114 Bank) 

Hunt, A. Marshall, Electric Hoist and Lift 
Maker, Marsh-st, Bristol 

Hunt, Е. O., Electrical Engineer, 21, Mount- 
vale, York 

Hunt, H. E., Electrical Engineer, 29, Colegate- 
st, Norwich 

Hunt, Herbert F., B.Sc.. Electrical Engineer, 104, 
Featherstone-bldga, Holborn, London, W.C., 
and Н.М. Dockyard, Pembroke 

HUNT & HESS, Manufacturers of Litholite, 3, 
The Grove, Hackney, London, N.E. (Fer- 
rules London) 

Hunt, J. A., Local Manager and Engineer, 
National Telephone Со, South West 
London Offices, 248, Lavender-hill, Clap- 
ham Junction, London, S.W. 

Hunt (John) & Co, Makers of Electric Light 
Fittings, Sampson-rd North, Birmingham 
(Sampson Birmingham, 122.7) 

Hunt, Louis J., A. M. I. C. E., A. M. I. E. E., Sandy- 
croft Foundry Co, Sandycroft, Hawarden, 
Chester 

Hunt (Robt. W.) & Co, Inspecting Engineers, 7, 
Lawrence Pountney-hill, London, Е.С. (У. 
L. Cooper, Manager) (Metalados London, 
5770 Bank) 

Hunt & Засге, Engineers and Agents, 1, Victoria- 
st, London, Westminster S.W. (Ercas Lon- 
don, 115 Westminster) 
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Hunt, Son & Bright, Engineering Valuere, 373- 
578, Birkbeck Bank- chambers, Holborn, 
London, W.C. (Detect London, 498:2 Hol- 
born); and at Nottiogham 

Hunt, T. C., Electrical Engineer, Baldock-st, 
Ware, Herts 

Hunt, Wm. Hy., Electrical Engineer, Somerton, 
S.0., Somerset 

Hunter, C. C., Manager Electrical Dept, Maple 
& Co, Ltd, 141-149, Tottenham Court-rd, 
London, W. (3605 Gerrard) 

Hunter, C. E., Electrical Engineer апа Manager 
Ediswan W orks, Ponders End, London, N. 

Hunter & Co, Electrical & Mechanical Engineers, 
Eastdown Works, Lewisham, London, S.E. 
(416 Deptford) 

Hunter & Со, Ele:tr'ciauns, 84 and 86, Chancery- 
lane, London. W.C. 

Hunter, C. P., Electrical Engineer, Spafield, 
Holywood, co. Down, Ireland 

Hunter & English, Engine and Turbine Makers, 
202, Bow-rd, London, E. (Venator London, 
408 East) 

Hunter, F. R., Resident Engineer, Southwold 
Electricity Supply Station, Soutbwold 
Hunter & Jack, Electric Light Eugineers, 101, 

St. Vincent-st, Glasgow (614) 

Hunter (Jobn) & Co, Elec'rical and Mechanical 
Engineers, 57, Moorfielde, Liverpool (7877 
Central) 

Hunter, John M., А.М.Т.Е E., Electrician, 1084, 
W. Regent-st, Glasgow 

Hunter (Joho) & Son, Electrical Engineers, 
Woodbury-lane, Redland, Bristol 

Hunter, S. A., Electrical Accessory Manufacturer, 
18, Bury-st, Bloomsbury, London, W.C. 

Hunter, T., Electrical Engineer and Contractor, 
York-rd, West Hartlepool 

Hunter, Thos., Electrician, 11, Suffield-chmbrs, 
79, Davies- st, London, W. 

Hunter, Walter, M. I. C. E., Consulting Engineer, 
17, Victoria-st, London, S.W. (321 West- 
minster) 

Hunter, W. D., Electrical Engineer, Managing 
Director, Newcastle & Dist. Electric Lighting 
Co,Ld,38,Grainger-st W., Newcastle-on-Tyne 
(Local Hon. Sec. of the Institution of 
Electricial Engineers) ' 

Hunter-Browp, Philip, Electrical Engineer, 91, 
Toothill.rd, Loughborougb, Leicester 

Huntington, Heherlein & Co, Coosulting Engi- 
neers and Metallurgis's, 55, Gracechurch- 
st, London, Е.С. (Innoration London, 6317 
Avenue) 

Huntington, W., B.Sc., Director and Secretary, 
Norwood Technical Institute, Knight's Hill, 
London, S.E. 

Hunton, Wm., Electrical Engineer, St. Cuth- 
bert e, Lansdown, Bath 

Huntsman, W., Electric Bell Fitter, 41-43, Upper- 
at, Islington, London, N. (357 King's Cross) 

HUPFELD & CO, Watertight Electric Light 
Fittings Makers, 38, Finsbury Pavement, 
London, Е.С. (/Tupfeld London, 1347 Central 

Hurley, T., Electrical Engineer (Gent & Hurley, 
of Leicester), High-st, Lutterworth 

Hurrell, Guy C., Electrical Engineer, St. Helen’s 
Cable Co, Warrington, Lancs. 

Hurrell, M. H., Electrical Engineer, 14, Haydon's 
Park-rd, Wimbledon, London, S. W. 


Hurst Corporation Tramways, Hurst, Lsncs. 
(Edward Gareide, Engineer-io-Chief) 
Hurst, Geo. H., F.C.S., Analytical and Con- 
sulting Chemist, Laboratories, 20 and 22, 
Blackfriars-st, Manchester (09:289) 
HURST, NELSON & CO, Ltd, Builders of Rail- 
way Carriages, Wagons, Electric Cars, and 
Light Railway Rolling Stock of every 
description; Makers of Wheels and Axles, 
Railway Plant, Forgings, Smithwork; Iron 
and Brass Castings, The Glasgow Rolling 
Stock and Plant Works, Motherwell (Ne. 
son Motherwell, 29) ; Chatsworth Wagon 
Works, near Chesterfield; and 14, Leadenhall- 
st, London, Е.С. (Lintel London, 5549 Ave) 
Hurtzig, Arthur Cameron, Civil Engineer, 2, 
Queen-sq-vl, London, S.W. (Oligist London, 
33 Westminster) 
Huekisson, W. M., Electrical Engineer, 45, Cam- 
bridge-gdns, N. Kensington. London, W. 
Hussey, T., Electric Light Contractor, 14, 
Church-st, Kensington, London, W. 
Hussey, Major W. C., R.E., Electric . Engineer, 
H. M. Office ot Work-, St«ey's Gate, 
London, S.W. 
Eutcheson, Andrew, Electrica] Engineer, 97, 
Waterloo-st, Glasgow (113 Aruyle) 
Hutcheson, J., Electrical Engineer and Contractor, 
129, Bath; st, Glasgow (10х Douglas) 
Hutchin, George, Electrical Engineer, Норе- 
bldgs, 394, South Castle-st, Liverpool (6707) 
Hutchiogs, William, Тга@с Supt., З. Lancashire 
Tramways Co. Atherton, Lancs. 
Hutchins, A., Chief Traffic Manager, St. Helens 
Tramways Co, Ha!l.st, St. Helens (317) 
Hutchins, Clarence D'Oyley, Electrical, Civil 
and General Engineer, Holly-grove, Feltham 
Hill. Middlesex 


Hutchins, F., A.M.I.E.E., Electrical Engineer, 


185, ‘Oxford-st, W. (3867 Central); and 5, 
Holingbourne-rd, Herne Hiil, S.E., London 

Hutchins, Stainer, Electrical Engineer, Indus- 
trial Engineering Co, Newtou, Hyde 

Hutchinson, A. P., Electrical Engineer, 24, 
Gordon-st, Gordon sq, London. М.С. 

Hutchinson, C., Asst. Engineer, Council Elec- 
tricity Works, and 5, Glebe-rd, Barnes, 
London, S.W. 

Hutchinson, D. L., Resident Engineer, Great 
Northern & City Railway Cu, Poole-st, New 
North-rd. London, N. 

Hutchinson, J., Electrical Engineer and Manu- 
facturers' Agent, Western Mail-chmbrs, and 
Rumney Old Vicarage, Cardiff 

Hutchinson, R. W., B.Sc., Lecturer on Physics, 
Municipal Technical School, Hull 

Hutchinson, W. E., Electric Light Engineer and 
Bell Fitter, 5, Batoum-gdns, London, W. 

Hutton Bros, Electric Light Engineers, 12, St. 
Aldate-st, Oxford 

Hutton, H. A., Electrical Engineer, Callander’s 
Cable and Construction Co, Hamilton 
House, Victoria Embankment, London, Е.С. 

Hutton (J. E.) Ltd, Electrical Engineers and 
Contractors, 81- 83 , Shaftesbury-ave, London, 
W. See also раде 662 

Hutton, J. Ernest, J.P, A. I. E. E., Electrical 
Engineer (Man. Dir. J . E. Hutton, Ltd, and 
Northallerton Electric Light and Power 
Co), 81-83, Shafteabury-ave, London, W. 
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Hutton, R. S., M.Sc, Lecturer on Electro- 
Chemistry, The University, Manchester 
Hyde Electrical Manufacturing Co, Ltd, Dynamo 
and Motor Manufacturers, Hyde, Mancheater 

See also page 562 

Hyde, Ellis, B.Sc., Pb.D., Consulting Chemist, 
35, Fountain-st, Manchester (5531 Central) 

Hyde, H., Electrica! Engineer, 48, Spring-bank, 
Ной (487) 

Hyde, J. B., Electrical sand Mechanical Engineer, 
Leigh-ter, Hale-rd, Bowdoo, Cheshire 

Hyde, John Derby, Electrician, Bloxham, Ban- 
bury, Oxon. 

Hyde Park Motor Co, Makera of Electric Motor 
Cars, 20 and 21, Parkside, Hyde Park- 
corner, London, W. | 

Hyde Rubber Works, Ltd, Manufacturers of 
Rubber Goods, Woodley, Cheshire 

Hyde, Thomas, Electrical and Mechanical Engi- 
neer, 57c, Hatton Garden, London, E.C. 

Hydes & Wigfull Engineers and lronworkers, 
Sheffield 

HYDRAULIC PRESSURE, VELOCITY, &c.— sre 
page 74 

Hydroleum Motor Со, Ltd, Motor Accessory Manu- 
facturers, 24, Holborn, Е.С., and Willesden 
Junction, N.W., London (/08 Harlesden) 

Hyndman, H. H. F., Electrical Engineer, 27, 
Pembroke- sq, Kensington, London, W. 


— X 


Tago, Frank, F.C.LS., Secretary Westminster 
Electric Supply Corporation, Ltd, Eccleston- 
pl, Belgravia, London, S.W. ( Visual London, 
271 Westminster) 
ГАпзоп, James, Dealer in Electric and Hydraulic 
Plant, Darlington 
Icke & Son, Belting Manufacturers, Leather 
Works, High-st, West Bromwich 
Ickelheimer, M., Agent for Carbons, 36a, 
Alderegate-st, London, Е.С. (IJcbelei London) 
Iddon Brothers, Makers of Electric Wire and 
Cable-Covering Machines, Brookfield Iron 
Works, Leyland, near Preston 
Ide, T. & W., Makers of Glass Globes, &c., Glass- 
house-fields, Ratcliff, E., and 75, Wells-st, 
W., London (Twide London, 133 Eastern) 

ldeal Electric Co, Dry Battery Makers, 78, York- 
rd, and 11, Crinan.st, King's Cross, London, 
N. (Hydrastine London) 

Nes, В. M., Asst. Mains Engineer, Corporation 
Electricity Works, Manchester 

Iles, C. H., Electrical Engineer, Joint Manager, 
Thomas Parker. Limited, Wednesfield.rd, 
Wolverhampton (c/o Coils Wolverhampton) 

Шога District Council Electricity Works, Ilford, 
Ewex (А.Н. Shaw, Engineer-in-Chief) (3.7) 

Ilford District Council Tramways, Ilford, Essex 
(G. В. Spurr, Manager) (224) | 

Ifracombe Electric Light & Power Co, Ltd, 
Broad Sanctuary-chambere, Westminster, 
London, S.W. See olso page 562 

Ilkeston Corporation Electricity Works, Ilkeston, 
Derby 

Ilkeston Corporation Tram ways, Ilkeston, Derby 

Ilingworth, Ingham & Co, Makers of Casings, 
&c., Wellington-st, Leeds (Timber Leeds) 

Illuminated Advertising Electrical Co, 196, St. 
Vincent-st, Glasgow | 2 ¢ 


H 


Illustrated. Oficial Journal (Patents) (weekly), 
25, Southampton - bugs, Chancery - laue, 
London, W.C. (Ann. sub. £1. 6s., post free 
£1. 158, ; single copies 6d., post free 8d.) 

Illy (Eugene) & Co, Electrical Engineers, 8, 
Fitzcoy-st, Fitzroy-sq. London, W. 

Imbusch, Ernest, Electrician, 53, Upper Tich- 
borne-st, Leicester 

Imhof & Mukle. Makers of Electric Organs, 110, 
New Oxford-st, London,W.C. (348.4 Central) 

Immisch Electric Launch Co, Ltd, Platt's Eyot, 
Hampton, Middlesex ; & Donington House, 
Norfolk-st, London, W. C. (Immisch Hamp- 
ton, 17 Molesey : Garcke London, 5442 
Gerrard) (W.S. Wreathall, Sec.) See alse 
page 362 

Immisch, O. C., Electrician, 102, Tollington- 
park, London, N. 

Imperial Continental Gas Association, 21, Austin- 
friars, London, Е.С. (Е. У. Wilson, Sec.) 
(Imperial Continental London, 2182 London 
Wall) Sce also CONTINENTAL DIVISION 

Imperial Elec rie Co, Eiectric Battery Manu- 
facturere, 74, Gray's 100-га, London, W.C. 
(Nattiness London, 1:07 Holborn) 

Imperial Electric Lamp and Battery Syndicate, 
Ltd, 103, Gresbam Houee, Broad-st, London, 
Е.С. (1890 London Wa!) 

Imperial Enamel Company, Limited, Reflector 
and Shade Макега, Watery-lane, Birming- 
bam (Impervious Birmingham, 874) 

Imperial Lighting C», Manufacturing Elec- 
triciaus, 13, Gate-st, London, М.С. (3161 
Central) 

IMPERIAL OHM, AMPERE & VOLT. ес p. 95 

Imperia] Plug C», Wall Plug Manufacturers, 
53, Upper Jack-on-at, Hulme, Manchester 

Imperial Steam Users’ Association, 75, Hatcham- 
rd, S.E. (200 Hop) and 177, Temple- 
chambers, E.C., London (Valporoso London, 
2572 Holborn) ` 

Imperial Tramwaya Company, Limited (owning 
Middlesbrough, Stockton and Thornaby 


Electric Tramways, and an interest in 


London United Tramways, and Corris Rail- 
way), Clare-st House, Bristol (While Bristol) 
See also page 5G? 

Implement and Machinery Review (monthly), 28, 
Budge-row, London, E.C. (Price 8d.) 
(Harry Westcott London) 

IMPORT DUTIES (Colonial and Foreign) on 
Electrical Machinery and Apparatus, &c. 
—sce pages 165 to 171 

Imprimis Motor Car Co, Electric Vehicle 
Makers, 78, Queen Victoria-st, London, Е.С. 

Improved Electric Glow Lamp Co, Ltd, 7, Great 
Newport-st, London, W.C. (Н. H. Thomp- 
son, Sec.) ( Lunarian London, 3278 Gerrard) 
See also page ib? | 

INCANDESCENT ELEOTRIC LAMP CO, LTD 
(now Robertson Electric Isamps, Ltd), In- 
candescent Lamp Makers, Brook - green 
Works, Hammeramith, W., and 31, Copthall- 
avenue, E.C., London. (C. J. Robertson, 
Engineer and Manager; C. Wilson, Joint 
Manager ; L. Dunmere. Sec.) (Voltamento 
London, 27 Hammersmith) See also page 
279 

Manufacturers only of cvery description of 
high-class Incandescent Lamps. 


Please forward at once to Mr. 6. TUCKER, 1, 2 and 3, Salisbury-court, Fleet Street, 
London, any Alterations or Corrections necessary in the above particulars. 
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Ince Forge Co, Ltd, Manufacturera of Forgings, 
Wigau (47) 

Inch, J. C., Coief Engineer, Corporation Elec- 

| tric Tramways, Ayr 

Incorporated Association of Municipal and County 
Engineers, 11, Victoria-st, London, S.W. 
(President, W. Weaver, M. I. C. E,; Secre- 


7 7 


tary, Thomas Cole) (Bisccting London, 
9093 Westminster) 
INCORPORATED MUNICIPAL ELEC- 


TRICAL ASSOCIATION (The) (Secretary, 
C. McArthur Butler, Staple Inn-bldgs, Hol- 
born, London, W.C.) For list of Officers, 
4с., for 1904, see page 650 

Inder & Henderson, Consulting Engineers, St. 
Michael'a-alley, London, Е.С. (9/87 Central) 

INDESTRUCTIBLE PAINT COMPANY, LTD, 
Makers of Browning’s Prexervative Enamel 
Paint and Colourless Preservative Solution, 
51, Cannon.st, London, E.C., and (works) 
Norway Wharf, Limehouse, E. (Н. P. 
Lawton, Secretary) (Weatherproof London, 
$767 Bank) See Advt., p. 1189 

INDIA OFFICE, St. James's park, London, S.W. 
For Officials, see p. :3' 

INDIA RUBBER, GUTTA PERCHA, AND TELE- 
GRAPH WORES COMPANY, Limited, Elec- 
trical Engineers, Telegraph, Telephone, and 
Electric Light and Power Contractors, 
No. 106, Cannon-st, London, Е.С. (Silvergray 
London, 7.6 and 746 Bank). Works: Sil- 
vertown, Essex ( Graysilver London); and 
Persan, France (А.Р. Crouch, Sec.) For 
List of Warehouses and Foreign Branches 
see Advt., p. 534. See also раде 262 

dndian and Eastern Engineer (monthly), 50, Fen- 
church-st, London, E. C. (Ann. sub.. 20a.) 
(Gasify London, 6164 Central) See also 
CoLoNiaL DIVISION 

indian Mica Co, Ltd, 88, Bishopsgate-3t Within, 
London, E.C. 

Indiarubber Manufacturers’ Association, 2, 
2, Cooper-«t, Manchester (Sec., F. B. Knott) 

Indiarubber Manufacturing Co, Led, 58, Croft- 
st, Deptford, Loudon, S. E. (Мите, Lon- 
don, 5 Deptford) 

INDO-EUROPEAN TELEGRAPH COM- 
PANY, Limited, 18, Old Broad-st, 10 and 
11, Mincing-lane, and 6 and 8, Lime-st-sq., 
London, E.C. ; African House, 6, Water-st, 
Liverpool (6324) ; and Duchy-chambers, 
corner of Clarence-st and Tib-lane, Man- 
chester (Zudo London, 1721 London Wall) 
See Adyt., p. схххіх., and alzo p. 56? 

J. H. Tritton e .. Chairman 
T. W. Stratford-Andrews... Man. Director 
L. Pagenkopf ... ... ... Secretary 
indurated Pulley Cover Co, 12, Paul-st, Fins- 
bury. London, Е.С. (/ndurated Lindon) 

Industrial Engineering Co, Electrical Engineers, 
Newton, Hyde (47) 

Industrial Freedom League, 53, Parliament.st, 
London, S.W. (P. S. Bridgeford, Sec.) 
Industrial Storage Battery Syndicate, Ltd, 
Vastern-rd, Reading; and 4, Corbet-ct, 
Gracechurch-st, London, Е.С.  (Laborless, 

182 Avenue) See also раде 562 

Industrial Undertakings, Ltd, Electric Lighting 
Contractors, &c., 17, Craven-st, London, W. C. 
(Тура! London, 3566 Gerrard) 


Ingersoll- Sergeant Drill Co, Makers of Batteries 
for Electric Blasting, 1144, Queen Victoria- 
st, London,E.C. (Епуат London, 5523 Bank) 

Ingleton Elec. Lighting & Power Co, Ltd, Greta 
Printing Works, Ingleton, Yorks. See also 

. 20. 

Inglis, J. M., Jun., Electric Ligbt Contractor, 19, 
Queensferry-8t, Edinburgh (2043 Central) 

Ingold. E. A., Electrical Eugiueer, c/o County 
of London & Brush Provincial Lightiog Co, 
Ltd, Belvedere-rd, Lambeth, London, S. E. 

Ingold, E. G., Assistant Organiser of Instruction 
in Elementary Science in Irish National 
Schools, Education Board Offices, Dublin 

Ingoldby, T. E., B. A., A. M. I. E. E., A. M. I. C. E., 
Electrical Engineer, Glengariff, 73, Cole- 
raine-rd, Blackheath, London, S. E. 

Ingram, A., Carriage aud Waggon Superin- 
tendent, Metropolitan Railway, Neasden, 
London, N. W. 

Ingram, E. Li, Electrical Consultant, Poole 
and District Electric Traction Co, Caldicott, 
Upper Parkstone, Doraet, and Engineer 
Bournemouth and Poole Electricity Supply 
Co, Ltd, Verulam House, Bournemouth 

Ingram (H.), Ltd, Electrical Engineers, Legh-st, 
Warrington (34.2%) 

Ingram, Hope-Jones & Со, Electric Organ 
Builders, The Organ Works, Hereford 
Ingram & Kemp, Ltd, Electric Light Fittings 
and Accessories Manufacturers, 209, New- 
town-row, Birmingham (Gaslight Birming- 

ham, 471) See also p. 56.3 

INGRAM (J. G.) & SON, India-rubber Manufac- 
turers, London India-rubber Works, Hackney 
Wick, London, E. (/ngrams London, 20 
Stratford) See Advt , р. 1221 

Ingram, Perkins & Co, Makers of Wood Casings 
and Cleats, 57, Beech-street, Barbican, Lon- 
don, Е.С. (9631 Central and 3/1 Bank) 

Ings, Walter, Electrical Eneineer, 15, Ellingham- 
rd, Shepherd's Busb, London, W. 

INIGO JONES & CO, Makers of Enamelled . 
Slate Bases and Switchboarda, Tudor Slate 
Works, Groeslon, R.S.O., North Wales See 
Advt., p. 1283 

Inland Waterways, Ltd, Electric Canal Haulage 
Contractors, 25, Queen Victoria-st, London, 
E.C. 

Innes, Albert, Electrician, 24, Butterfield.st, 
Richmond Hill, Leeds 

Innes, C. H., M. A., Professor of Applied Mathe- 
matics, Rutherford College, Newcastle-on- 
Tyne 

Ivrig, A. G., Consulting Electrical Engineer, 
Calydon, Gold worth-rd, Woking 

Institute of Chemical Technology and Analytical 
Laboratory, Hackin's Hey, Liverpool 

Iustitute of Chemistry of Great Britain and 
Ireland, 30, Bloomsbury-sq, London, W. C. 
(2406 Gerrard) For Objects, List of Officers 
and other information, sec page 694 

Institute of Scientific Research, 20, Easy-row, 
Birmingham 

Institution of Civil Engineers, The, Great George- 
st, London, S.W. (Institution London, 51 
Westminster) (Sce also page 658) 

Sir Wm. White, K.C.B. ... President 
J. H. T. Tudsbery, D.Sc., 
M.Inst.C.E. d T ` Secretary 
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Institution of Civil Engineers of Ireland, 55, 
Dawson-st, Dublin (J. H. Ryan, Ргев.; 
M. Backhouse, Hon. Sec.) 

INSTITUTION OP ELECTRICAL ENGINEERS, 
92, Victoria-st, London, S.W. (Voltampere 
London, 911 Victoria) For Objects, List of 
Council and Officers, and other information, 
see pages 671 to 682 

Birmingham Local Section, The Univeraity, 
Birmingham (Dr. D. K. Morris, Sec.) See 
also page 67.2 
Dublin Local Section, 20, Fleet at, Dublin 
(W. Tatlow, Бес.) See also page 672 
Glasgow Local Section, 25, Gordon-st, Glas- 
gow (E. G. Tidd, Sec.) See also раде 672 
Leeds Local Section, 5. Forater sq, Bradford 
(G. R. Blackburn, Sec.) Se: also page 672 
Manchester Local Section, Salford Iron Works, 
Manchester (P. A. Ramage, Sec.) Sec also 
p.672 
Newcastle-on-Tyne Local Section, 38, Grain- 
ger-st West, Newcastle-on-Tyne (W. D. 
Hunter, Sec.) See also page 672 
Calcutta Local Section, Writer's-bldge, Cal- 
cutta (W. J. Меагег, Sec.) Sce also p. 672 
Cape Town Local Section, Cape Town (J. 
Denham, Cape Government Railways, 
Cape Town, Sec.) See also page (72 
INSTITUTION OF ELECTRICAL ENGINEERS 
BENEVOLENT FUND — see pp. 683 and 684 
INSTITUTION OF ELECTRICAL ENGINEERS 
BUILDING FUND— sec раде 653 
INSTITUTION OF ELECTRICAL ENGINEERS 
WIRING RULES, 1903—зее puges 288 to 296 
Institution of Engineers and Shipbuilders in 
Scotland, 207, Bath-st, Glasgow (461) 
Secretary, and Editor 

Edward H. Parker of Prussaeltona 

Institution of Gas Engineers, 59, Victoria-st, 
London, S.W. (Walter T. Dunn, Sec.) 

Institution of Heating and Ventilating Engineers, 
99, Fonthill-rd, London, N. (Hon. Sec., 
E. Taylor) 

Institution of Mechanical Engineers, The, Storey's- 
gate, St. James's Park, London, S.W. ( Mech 
London, 264 Westminster) See also раде 698 

J. Hartley Wickstead .. President 
Edgar Worthington ... Secretary 

Institution of Mining Engincera, Newcastle-upon- 
Tyne (Moneo Newcastle-upon-Tyne, Р.О. 
436, Nat. 1157) | 

James Cope Cadman... President 
M. Walton Brown... ... ... Secretary 
Institution of Mining and Metallurgy, Salisbury 
House, London, E.C. (Hennen Jennings, Presi- 
dent ; C. McDetmid, Sec.) (236 LondonWall) 
Institution of Naval Architects, 5, Adelpbi- 
terrace, London, W.C. (6311 Central) 
Earl of Glasgow, G.C.M.G. President 
R. W. Dana, M.A. ... ... ... Secretary 
Insulating Syndicate, Ltd, 65, Crutched Friars, 
London, Е.С. (/fobnails London, 5931 Ave.) 

INTEREST AND SINKING FUND TABLES See 
pages 142 to 150 

International Aabestos Co, 107, Upper Thames- 
st, Loudon, Е.С. 

International Electric Co, 55, Red Cross-st, Lon- 
don, E. C.: and 34, Robertson-st, Glasgow 
(H. Oppenheimer, Manager) (Genest London, 
129 Bank ; Месоћт Glasgow, 1577) 


International Electric Traction and Power 
Syndicate, Ltd, Town Chambers, Brown-st, 
Manchester See also р. 563 | 

International Electrical Congress, 1904, St. Louis, 
Mo., U.S.A. (President of Committee of 
Organisation, Charles F. Scott, Westinghouse 
Electric and Mfg. Co, Pittsburg, Pa.) 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING СО, Electric Light, Power aud 
Traction Engineera and Contractora, Clun 
House, Surrey-st, London, W.C. (Clunch 
London, 3227 Gerrard) Al and АВС 
Codes. Works: Compagnie Internationale 
d'Electricité, Leigé, Belgium See insert 
Advt. facing p. 1102 

International Machinery Corporation, Ltd, 87, 
Chancery-lane, London, W.C. 

International Power Co,Ltd,Electrical Engineers, 
39, Victoria. st, London, S.W. 

INTERNATIONAL TELEGRAPHS— see раде 443 

INTERNATIONAL TELEGRAPH CONVENTION 
OF ВТ. PETERSBURG See p. 443 

INTERNATIONAL TELEGRAPH BUREAU, Berne, 
Switzerland (See also page 444 to 449) 

International Time Recording Co, Time Recorder 
Makers, 171, Queen Victoria-st, London, 
Е.С. (Timefuctors London, 1344 Holborn) 

International Trade Exhibitions, Ltd, Broad-st- 
House, London, Е.С. (Promenade London, 
447 London Wall) 

Invention (weekly), 1 & 4, Mitre-court, Fleet- 
st, London, Е.С. (Price ld.) (Negotiate 
London, 2672 Central) 

Invincible Manufacturing Co, Turbine Makers, 
57 & 38, Seething-In, London, Е.С. (Invin- 
merit London, 6010 Avenue) 

Ionides, Alex. Geo., B.A., Electrical Engineer, 
116, Chancery-ln, London, W.C. (Jonic 
London, 6078 Holborn) 

Ionides & Manuel, Consulting Engineers, 116, 
Chancery-lane, Гоодоп, W.C. (/onic Lon- 
don, 507.7 Holborn) 

Ionides, P. D., Electrical Engineer, c/o British. 
Westinghouse Co, 65,  Renfeld.s reet, 
Glasgow 

Ions, Thos., Electrical Engineer, Alliance Elec- 
trical Co, Ltd, 157, Regent-st, London, W. ;. 
and Weston," Wembley, Middlesex 

Ipswich Corporation Electric Supply and Tram- 
ways Depts, Constantine-rd, Ipswich (frank 
Ayton, Chief Engineer and Manager) 

Ireland, A. J., Electrical Engineer, Man. Supply 
Dept. British Thomson-Houston Company, 
Rugby (с/о Asteroidal Rugby, 54 Rugby) 

Ireland, T., Chief Telegraph Engineer and Super- 
intendent Great Northern Railway Com. 
pany, Retford 

Irish Builder & Engineer (fortnightly), 34, 
Lower Abbey-st, Dublin (Ann. sub., 4e.) 

Iron and Coal Trades’ Review (weekly, Friday), 
165, Strand, J.ondon, W.C. (Price 6d.) 
(Zacatecas London, 2546 Gerrard) 

Iron& Steel Institute,28, Victoria-st, London,S. W, 
(Jrosamente London 

Andrew Carnegie ... ... ... President 
Bennett Н. Brough... ... ... Secretary 

Iron and Steel Trades Journal and Mining 
Engineer (weekly), 4, Suffolk-lane, London, 
Е.С. (Ann. sub, 12s. 64.) (Cerebellum 
London) 


IRO—JAC 


Iron Trades Employers’ Insurance Association, 


Ltd, 28, Victoria-st, Loudon, S.W. (Major | 


A. H. Hope, Sec.) (Мештаћ London, 77? 
Victoria) 

dronmonger, Universal Engineer and — Metal 
Trades Advertiser (weekly), 42, Cannon-st, 
London, Е.С. (Price 6d.) (Zronmonger 
London, 852 Bank) 

Фгоптопдста Chronicle (monthly) 139 and 
140, Fleet-st, London, E.C. (6d. а num- 
ber ; ann. sub., including Diary, 5s.) 

Yronmongers’ Federated Association, Apsley 
House, Priory-rd, Sheffield (R. H. Smith, 
Secretary 

Ironmongers’ Supply Co, Merchants, Importers 
and Manufacturera, 63a, Fortess-rd, N.W., 

and at Holloway, N.. London 

IRVIN & SELLERS, Makers of Turned Wood- 

‘work for Electrical Fittings, &c., Preston, 
Lancs. (Primus Preston, 20) ; and 7, Gamble- 
st, Belfast (2129) | 

Irvine, F., M. I. E. E., Electrical Eogineer, Саре 
Electric Tramways, 1, Londen Wall- bldge, 
London, Е.С. (5477 Central) 

Irvine, James M., A. M. I. E. E., Electrical Engi- 
neer, Fairfield rd, Inverness (c/o Jogged ness 
London, 827 London Wall) 

Irving, J. G., Electrical Engineer, 12, Canal.st, 
Nottingham 

Irwell and Eastern Rubber Co, Ltd, Ordaall-lane, 
Salford, Mauchester (Para Manchester, 720 
and 4997); and London, Glasgow, «с. 

Irwin, John T., Electrical Engineer, Dale Villa, 
Dale. st, Rugby 

Isaac, Charles, Craigmore, Sutton, Surrey 

Isaac, Percy L., Superintending Marine Engineer, 
Eastern, Eastern Extension, Eastern and 
South African, and Western Telegraph Com- 
panies, Electra House, Finsbury Pavement, 
London, E.C. 

Isaacs, A., Shellac Merchant, London Commercial 
Sale Roome, Mincing-lane, London, E.C. 

ISENTHAL & CO, X-Ray Apparatus Dealers, 85, 
Mortimer-st, Cavendish-square, London, W. 
(Isenthul London, 4829 Gerrard) 

Isherwood Bros, Electrical Engineers and Con- 
tractors, 9, Chapel-st, Liverpool (57 72) 
Isherwood (W. H.) & Co, Electrical Engineers, 

Carlton Mills, Leeds 

Isle of Thanet Electric Tramways & Lighting 
Company, Ltd, 74, Cheapside, London, E.C. ; 
and St. Peters, Broadstairs (В. Humphries, 
Resident Engineer) See also р. 563 

Isle of Wight Electric Light and Power Co, 
Ltd, Broad Sanctuary-chmbrs, London, S. W.; 
and Electricity Works, Ventnor ; Sandown, 
Newport & Ryde, Isle of Wight See also p.563 

Isler (C) & Co, Artesian Well Engineers, Bear- 
lane, and Edward-st, Southwark, London, 
S. E. (ег London, 849 Hop) 

Isles, Limited, Engineers and Makers of Cranes, 
Lifts, &c., Stanningley, Leeds (Isles 
Stanningley, 45) 

Islington Borough Council Electricity Supply 
Works, Eden-grove, Holloway, London, N. 
(Albert Gay, 
Resident Engineer) (1715 North) 


1904.— “ THE ELECTRICIAN” 


| 


| 


M. I. E. E., Consulting and 


Ison, White & Bedford, Metal Trades’ Valuers, ` 


40 and 41, Upper Thames-st, London, E. C. 
(Eisen London, 2619 Bank) 


i 


Italian Electrical Light and Power Company, 
Limited, 70 and 71, Bishopsgate-st Within, 
London, E.C. (А. W. Rixon, Manager) 

Ito Syndicate, Ltd, Electric Railway & Tramway 
Contractors, Moor,ate-court, Moorgate-st, 
London, Е.С. 

Ivimy, A. C., Mains Supt. City of Leeds Electric 
Lighting Department, 1, Whitehall-rd, Leeds 

Ivison, Edgar J., Telephone Engineer, Victoria 
Telephone Exchange, Victoria, London, S. W. 

Ivor-Moore,T., C.E., A. I. E. E., Electrical Engineer, 
Royal Engineer's Office, York | 

Ivry Electric Glow Lamp Со. (Geo. Davis, 
A. I. E. E., Manager), 15, Victoria-st, West- 
minster, London, S.W. (Gabionage London, 
125 Westminster) ; 

Izant, Alfred, Electric Bell Maker, 50, Kenton- 
st, Brunswick-sq, London, W.C. 


c d == 


Jack, Alex., M.A., Professor of Civil Engineering, 
Queen's College, Cork 

Jack, George C., Accountant Eastern Exten- 
sion, Australasia and China Telegraph Com- 
pany, Electra House, Finsbury Pavement, 
London, E.C. 

Jack, J. W., Electrician, 25, Montpelier, View- 
forth, Edinburgh (1774 Central) 

Jackman (J. W.) & Co, Machinery Merchants, 
39, Victoria-st, London, S.W. (Molders 
London, 30 Victoria) 

Jackson, А. E., Chief Asst, Engineer, c/o Kin- 
caid, Waller, Manville & Dawson, 29, Gt. 
George-st, London, S.W. 

Jackson Bros, Electrical Engineers, The Broad- 
way, Plaistow, London, E. (46 Stratford) 

Jackson, E. H., Electrical Engineer, 5, Lower 
Derby-rd, Watford, Herts. 

Jackaon, F., Ironfounder and Engineer, Victoria 
Foundry, Cardiff (Castings Cardiff) 

Jackson, К. A, Electrical Engineer, С. М. С. 
Mann & Со, 2, Redwell-st, Norwich 

Jackson, F. Н., Assistant Engineer, City of 
London Electric Lighting Company, Ltd, 
64, Bankside, London, S.E. 

Jackson (Frederick) & Co, Manufacturers of 
Chemical and Physical Apparatus, 14, 
Cross-st, and 10, Half Moon-st, Man- 
chester( Apparatus Manchester,2038 Central) 

Jackson, G. H., Chief Engineer, Northampton 
Electric Light and Power Со, Ltd, Angel. 
lane, Northampton 

Jackson, H., Electrical Engineer, 134, Westfield- 
rd, Leeds; and 94, Alma-st, West Hartlepool 

Jackson, H., Superintending Telegraph Еп- 
gineer Lancashire and Yorkshire Railway 
Company, Glenthorn, Horwich, Lancs. 

Jackson, H. A., Electrical Engineer, Haddon, 
Victoria-ave, Worcester 

Jackson (H. A.) & Co, Electrical Engineers, 
7, Standish-st, Burnley (0659) 

Jackson & Harrison, Ltd, Electric Light Con- 
tractors, North-at, Leeda (240/ Central) 
vackson, Harry, Asst. Engineer, Tramway Re- 
construction Engineer's Dept, London County 

Council. 16, Spring- gdus, London W. C. 

Jackson, Capt. Henry B., R. N., F. R. S., M. I. E. E. 

c/o Admiralty, London, S. W. 
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Jackson, H. F., Electrical Engineer, 19, New 
Unioo-st, Moorgate Station, Londoo, E.C. 
(Doubling London, 1893 London Wall) 

Jackson, Horace, Electrical Engineer, Lewes 

Jackson, John, Electrical Engineer and Con- 
tractor, 151, Union-st, Oldham (607) 

Jackson í Mark) & Son, Electrical Eogineers, 6- 
9, Surrey-st, Straad, London, W.C. 

Jackson & Ogden, Mechanical Engineers, Lans- 
down Works, Middleton- rd, Oldham 

Jackson (P. В.) & Co, Limited, Mechanical and 
Electrical Engineers, Millwrights, Steel and 
Iron Founders, Salford Rolliog Mills, Man- 
chester (Jacksons Manchester, 623 & 5079; 
P.O., Tronk 21) Sve also р. 563 

Jackson, R., Electrical Engineer, 2, Bolton-rd, 
Eaathourae 

Jackson, R. C.. Electrical Eugineer, c/o British 
Thumson-Hou-ton Co, Rugby 

Jackson, К. N., J.P., Chairman P. К. Jackson & 
Co, Ltd, Salford Rolling Mills, Manchester 

Jackson (R. W.) & Co, Electrical Engineers and 
Contractors, 2, Bolton-rd, Eastbourne (0147) 

Jackson. W. A., Installation Inspector. Corpora- 
ration Electricity Dept., Town Hall, Man- 
chester 

Jacob, Al'red, Incandescent Lamp Maker, 39, 
Victoris-st, London, S.W. ( Lampade London) 

Jacob, Arthur, M.I.E.E., Electrical Eogineer, 
60, Ca-ppden Hill-court, London, W. 

Jacob, Edwin S., Electrical Engineer, 16, 
Victuria-st, S.W., and 64B, Hamilton-ter, 
8t. John's Wood, N.W., Loudon 

Jacob, F., Electrical Engineer, Ellesdene, Beacons- 
field-rd, Westcombe Park, Blackheath, Lon- 
don, S. E. 

Jacob, H. F. D., Electrical Engineer, 196, Blyths- 
rd. West Кепаі et n, London, W. 

Jacob & Schreppel, Manufacturers of Porcelain 
Parts for Insulators, 28 and 29, London 
Wall, London, E. C. (Schreppel London) 

Jacobs & Barringer, Consulting Engineers, 78, 
Gracechurch-et, London, Е.С. (Verdlum 
London, 485 Avenue) 

Jacobsen, О. S., Electrical Engineer, Callender's 
Cabie and Construction Со, Hamilton House, 
View-ia Embankment, London, Е.С. 

Jacoby, H., Electrical Engineer, Krupka & 
Jacoby, 61 апа 62, Watling-st, and 11, 
Queen Victoria-st, London, Е.С. 

Jacom^.Hood, J. F. R., Electrical Engineer, 21, 
Murray-rd, Rugby 

Jacoml, Hood, J. W., Chief Eogineer, London 
and South Western Railway Co, Waterloo, 
Station, London. S.W. 

Jaeger Broa, Manufacturers of Electrical Appa- 
ratur, 39, Victoria-st, London, S.W. (Lam- 
paient London, 5025 Gerrard) g 

James, А. А., Wire and Metal Worker, &с., Para- 
di-e-st, West Bromwich (James Wireworks 

W'estbromwich, 0500) 

James Bros, Consulting Engineers, Finsbury 
House, Blomfield-at, London, Е.С. (Fre- 
wurtha London, 3887 Central) 

James & Browne, Ltd, Motor Car Builders, 542, 
King - zt, Hammersmith, London, W.  (Jem- 
winess London, 215 Hammersmith) 

James (C.) & Co, Makers of Screws, Terminals, 
k, 155, Fenchurch-st, London, Е.С. (Semaj 
London, 4041 Avenue) 


James, D., Tramway Manager, Swansea Iinprove- 
ments and Tramways Co, Swansea 

Jamea, Edgar R., Joint Man. Director Robert 
W. Blackwell & Co, Ltd, 59, City-rd, 
London, E.C. (c/o Kurkee London) 

James, E. H., Electrician, Ashley-rd, Spring- 
bourne, Bournemouth 

James, H., Manufacturer of Wire-Covering 
Machinery, 20 and 21, Windley's Factory, 
Roden-st, Nottingham 

James, Н. Н. Rhodes, A.M.I.M.E., c/o Medhurst 
& Lloyd, 15, Victoria-st, London, S.W. 
(Rhodes James c/o Synchronous London, 
257 Westminster) 

James, Henry J., Electrical Engineer and Con- 
tractor, 135, Cowick-st, Exeter 

James, H. V., Engineer and Manager Bergtheil 
& Young, 94, Market-st, Manchester 

James, Hy., Electrical Engineer, 22, Rochester- 
sq, Camden Town, Londoa, N.W. 

James Syndicate, Limited, Makers of the 
“Sentry” Trailing Apparatus for Cable 
Repairing Work, 18, Billiter-st, London, Е.С. 

James, Thomas (Cardiff), Ltd, Electrical and 
Mechanical Engineers, 132, Bute-st, Cardiff 

James, W. H. N., A. I. E. E., Demonstrator in 
Electrical Engineering, Municipal School 
of Technology, Sackville-st, Manchester 

Janieson, J., Consulting Electrical Engineer, Print- 
ing- et- chmbrs, Akenside- hill, Newcastle-on- 
Tyne (Jameson МешсазЦе-оп-Тупс, Р.О. 226) 

Jamieson, Prof. Andrew, M. Inst. C. E., F. R. S. E., 
Electrical and Engineering ‘‘ Science- 
Taught ” Consulting Engineer, 16, Rosslyn- 
ter, Kelvinside, Glasgow 

Jamiezon, S. T., A-st. Electrician, c.s. * Henry 
Holmes," c/o West India and Panama Tele- 
graph Co, Ltd, 9, New Broad-st, London Е.С. 

Jamieson, У. & J., Platinum Dealers and 
Factors, 5, Upper James-st, Golden-sq, 
London, W. (Dental London) 

Jamieson, Walter, Electrician, 7, Rockdove-gdns, 
Tollcross, Glasgow 

JANDUS ARC LAMP & ELECTRIC COM- 
PANY, Limited, Makers of the Jandus 
Arc Lamp. Registered Offices : 46, Brown- 
st, Manchester (A. A. Gillies, F.C.A., Secre- 
tary) Works: Hartham Works, Holloway, 
London, N. (Adrian D. Jones, Manager) 
(Jandunus London, 471 King’s Cross) Sole 
Agents: Messrs. Drake and Gorham, Ltd, 
66, Victoria-st, London, S.W. (Accumulator 
London, 71 and 393 Westminster) See 
also p. 563 

Jandus Arc Lamp Continental Patents) & Elec- 
tric Co, Ltd, 46, Brown-st, Manchester See 
also p. 263 

Japy Bros. & Co, Electric Supply Manufacturers, 
22, Goswell-rd, London, E.C. (Changeable 
London, 6:20 Central) 

Jaray, Alfred, A.M.LE.E., Electrical Engineer, 
Frank Suter and Co, Ltd, 66, Berners.st, 
London, W. (5203 Gerrard) 

Jaroslaw, D., Mica Merchant, 5, George-st, 
Tower-hill, London, Е.С. ( Monazite London, 
2488 Central) 


Jarratt, А. E., Electric Lighting Contractor, ‚ 


Grosvenor-rd, Bradford 
Jarrett, Thos., Artesian Well Contractor, Ang- 
mering, Worthing 
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Jarrow and District Electric Traction Co, Ltd, 
Donington House, Norfolk 8t, London, W.C. 
See also page 563 

Jarrow Electricity Works (County of Durham 
Electrical Power Distribution Co), Jarrow 
(A. S. Esslemont, Resident Engineer) 

Jarvis, E. F., Electrical and Engineering Agent, 
Bridge-st, Middlesbrough (Jarvis Middles- 
brough, 2:28) 

Jarvis, E. J., Electrical Engineer, 95 and 94, 
Treville-st, Plymouth 

Jay, W. H., Works Superintendent, County 

. of Durbam Electrical Power Distribution 
Co., Electricity Works, Durham 

Jaynes, А. J., Shift Engineer, Corporation Elec- 
tricity Worka, Canterbury 

Jeakes (C.) & Co, Electrical Engineers, 51, Great 
Russell-st, London, W.C, 

Jeal, J. & W., Manufacturers of Electric Light. 
ing Fittings, 80 & 82, Old.st, London, Е.С. 
(6721 Central) 

Jeboult Bros., Electrical Engineers, 194, Broad. 
hurst-gdne, and 6, Cavendish-parade, Ham p- 
stead, London, N.W. (1095 Hampstead) 

*Jeckell, J. A., A. I. E. E., Manager and Engineer, 
Corporation Electricity Wks, Coventry (305) 

Jefcoat, Charles, A. R. C. Sc., Teacher of Engi- 
neering and Mathematica, Technical School, 
Limerick 

Jefferson, H., Electrical Engineer, 5, Derringbam- 
st, Hull 

Jefferson (W.) & Co, Electric Light and Tele- 
phone Engineers, 4, Tubwell-row, Darlington 
(0466) 

Jeffery, James, M.LE.E., Telegraph Engineer, 
c/o Spanish National Submarine Telegraph 
Co, 106, Cannon.st, London, E.C. 

Jeffreys, A. G., Electrical Engineer, 35a, St, 
James's-st, London, S.W. 

Jeffries, Joseph, A. M. I. E. E., Electrical Engineer, 
29, Court-rd, Balsall Heath, Birmingham ; 
and Sunny Bank, Court House.st, Pont; pridd 

Jeken, H. G., Chief Asst. Electrical Engineer, 
Leeds City Electric Tramways, Leeds 

* Jenkin, Bernard M., M. I. C. E., M. I. E. E. (Kennedy 
& Jenkin), 17, Victoria-st, Westminster, 
S.W., and 64, Bedford-gdns, Campden Hill, 
W., London (Kinematic London) 

Jenkin, C. F.. B A., M.LE.E., Works Manager, 
Siemens Brothers & Co, Ltd, and N earcross, 
Stafford 

Jenkin, John, Superintending Engineer, Posta] 
Telegraphs, Cambridge 

Jenkin, T. C., General Manager City and South 
London Railway Co, Ltd, 71, Finsbury Рауе- 
ment, London, Е.С. (Tunnelling London, 
1675 London Wall) 

venkins, A. Alan, A. M. I. E. E., Resident Electrical 
Engineer, Electric Light and Power Co, 
Hospital-rd, Ilfracombe 

Jenkins, G. G., Engineer, Aberdeen Suburban 
Tramways Co, 189, Union-st, Aberdeen 

Jenkins, H. B., Deputy Borough Electrical Engi- 
neer, Corporation Elec tricity Works, Bedford 

Jenkins (J.) & Sons, Ltd, Electric Light Соп- 
tractors, 34, 53, 55 & 57, Camberwell-rd, 
London, 5.15. ( Dignanter London, 751 and 
-34o Hop) 

Jenkins, T. A., Electrical Eugineer, Heolgerrig, 
Merthyr Tydtil 
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Jenkins, Robert, Manufacturer of Stampings, 
Forgings and Castings, 88, Bishopsgate.st, 
Within, London, E.C. (Permeable London, 

205 Central) 

Jenkins, Tollerton & Co, Electrical and Sanitary 
Engineers, 32, Merrion-st, Leeds | 

Jenkins, W., Electrical Engineer, 105, Warwick. 
rd, Earl's Court, London S.W, 

Jenkins (W. J.) & Co, Ltd, Electrical & Mechanical 
Engineers, Beehive Works, Retford 

Jenkinson, B. H., C.E., A. M. Inst. E. E., Coneulting 
Electrical Engineer, 18, Crouch Hall. rd, 
Crouch End, London. N. 

JENKS (А. E.) & CATTELL, Stampers and 
Piercers, Heath Town, Wolverhampton 
( Washers Wolverhampton, 104) 

Discs, Pole Pieces, Tips & W. ushersa speciality 

Jenkyns, G., Asst. Superintending Engineer P. O. 

(Р.О. 550) 


Engineer, West Walls, Westgate, Newcastle- 
on-Tyne (Potential Newcastle . оп. Тупе, 
) 


Jennings (George) Ltd, Makera of Electro. 
Mechanical Liquid Level-Indicating Appara. 
tus, 65-67, Lambeth Palace-rd, London, S. E. 
(Jennings London, 680 H op) 
Jennings, T., Electrical Engineer, 66, Moat-rd. 
East Grinstead 
Jenrick & Crocker, Electrical Engineers, 233, 
Borough High-st, London, S. E. [^ 
Jensen & Son, Patent Agents, '77 Chancery-lane, 
London, ( Venture London, 1243 
Holborn) | 
Jensen, W., Engineer and Manager, Chatham & 
District Light Railways Co., Chatham 
Jerrard’s Automatic Track Cleaners, Ltd, Makers 
of Track Cleanera, 598, Comme rcial-rd East, 
London, E. (Trackway London) 
Jervis, J. Т., M. Inst. C. E., Consulting Engineer, 
28, Victoria-at, London, S. W. (3043 Gerrard) 
Jervis-Smith, Rev. F. J., M. A., F. R. S., turer 
in Practical Mechanics, Millard Laboratory, 
Oxford 
Jessop & Appleby Bros, Leicester and London, 
Ltd, Electric Crane Builders, Leicester; and 
22, Wulbrook, London, Е.С. (Jessop 
Leicester, 73 Nat. ; Millwright London, 
5901 Bank) | 
Jessop (Wm.) 4 Sons, Limited, Steel Manufac. 
turers, Brightside Works, Sheffield (Jessops 
Sheffield); and London 
Jevons, S., Ltd, Electrical Engineers, 46, Con- 
stitution-hill, Birmingham (4413) 
Jewell, Ch. J., Electrical Engineer, 12, 
field-st, Argyle-sq, London, W.C. 
Jewell,” R. F, Charge Engineer, Southwark 
Borough Electricity Works, Репгозе-вђ, 
London, S.E. 
Jewsbury (J.) & Co, Electric Light F ittinga. 
Makera, 71, Broad-at, Birmingham (2299 у 
Jewson, Е. K., Telephone Engineer, Western. 
Electrie Co, North Woolwich, London, E. 
Jeyes & Godden, Consulting Engineers, 20, 
Moorgate-at, Loudon, E.C. (Conquer London, 
9430 Central) 

Joel Electric Carriage Motor and Battery Syndi- 
Sé Ltd, 31, Wilson-st, Finsbury, London, 
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Joel, Henry F., Electrical Engiocer, 51, Wileon- 
st, Finsbury-sq, London, E.C. (Bipolarity 
London, 555 London Wal) 

Johns, Wm. H., Marager. Instrument Dept, 
Johnson & Phillips, Vict ria Works, Old 
Charlton, Kent 

JOHNS.MANVILLE (H.W.) CO. (OP NEW YORK.), 


4 
\ 


Astestos and Electrical Appliance Manufac- | 


turers, London Office, 81, Fenchurch-street, 
ЕС. 

Johnaon, A. C., Electrical Engineer, Corporation 
Electricity Works, Burnley 

Johnson, A. H., Superintendent, Telegraph 
Dept, L. & S.W. Railway, Waterloo Sta'ion, 
London, S.E. 

Johnson, Andrew, Inspec ing Eogineer, 120, 
Nithsdale-r3J, Glasgow 

Johnson & Appleyards, Ltd, Electrical Engineers, 
Fargate, and Liverpool-st, Sheffield 

Johnston Bros, Electric Lighting Contractora, 
168, Whitechapel-rd, London, E. 

Johnson Bros., Electrica] Engineers, Idle-rd, 
Bradford (72554) 

Johnson, Burton & Theobald, Electric Light Engi- 
neers and Contractors, London-street, and 
Castle-str:et, Norwich (4728) 

Johnson, C.. Electrical Engu eer and Manager, 
City and Suburban Electric Carriage Co, 
Niazara, York-st, We,tmineter, London, 
S.W. 

Johnson, С. E., Maker of Electric Wire 
Casing, 118. Hoxton-street, London, М. 
(267 Dalston) 

Johnson, Claude, jun, Electrician, 7, Cookridge-st, 


Leeds 

Johnson & Co. Electrical Engineers, High- st. 
Staines 

Johnsop, Ed ward F., Messrs. Croggon & Co, 230, 
Upper Thames-«t, Loadon, E.C. 

Johnson, E. H., Electric.| Eng:neer, J. S. Arc 
Lamp Со, Aloert-rd, Siechford, Birming- 
ha 


m 

Johnson (George) & Son, Paraffin Wax Manu- 
factarera, 53, Bishopagate-str-et Within, 
London, Е.С. (Jeshurun London, 9208 
London Wall) 

Johnson, Herbert. Electrical Engineer, 8, Quarry- 
rd, West Side, Wandsworta Common, Lon- 
don, S. W. 

Johnson, Hilton, Consulting Engineer, Bloome- 
bury Mansion, Hart-street, W.C.; and 
64, Inderwick.road, S roud Green, N., 
L одоп 

Johnson, H. J. L., Electrical Еоршеег, East 
Twickenham 

Johnson, J. H., Electrical Engineer, Rose Bank, 
Upper Moulsham, Chelmsford 

Johnson, J. Y., Electrician and Patent Agent, 
115, St. Vincent-st, Glasgow 

JOHNSON-LUNDELL ELECTRIC TRAC. 
TION CO, Ltd, 16a, Soho-sq, London, У. 
(A. Tilley, Sec.) (Distancing London, 2400 
Gerrard) See also page 263 

JOHNSON, MATTHEY & Co. Limited, 
Platinum Refiners, &c., 74 to 81, Hatton-gdn, 
London, Е.С. (Matthey London, 568 Holborn) 
Bee Advt., p. 1261 

Johnson, R., Assistant Superintending Engineer, 
Post Office Telegraph Department, Bir. 
mingliam 


JOHNSON & PHILLIPS, Telegraph and Elec- 
tric Light and Power Engineers, Makers of 
&ll kinds of Electrical Plant, Cables, and 
Apparatus, &c, Victoria Works, Old Charl- 
ton, Kent ( Juno Old Charlton, 28 Woolwich) 
City Offices, 14, Union-court, Old Broad-st, 
London, Е.С. (Juno London, 1504 London 
Wall), See Advt., p. 5 

JOHNSON & PHILLIPS’ ELECTRIC CABLE 
WORKS, Head Office and Works, Old Charl- 
ton, Kent (Cubes Old Charlton, 46 Wool- 
wich); and 14, Union-court, Old Broad-st, 
London, Е.С. Depóts at Manchester, Bir- 
mingham and Leeds 

JOHNSON, R. B, Electrical Engineer, 48, 
Watling-street, E.C., and 108, Elgin-cres- 
cent, W., London (8774 Bank) 

Johnson (Richard), Clapham & Morris, Ltd, Dy. 
namo Brush Makers, Lever-at, Manchester; 
and at Liverpool (Afctallicus Manchester, 
(437 and 267.5) 

Johnson (Richard) & Nephew, Ltd, Wire Drawers, 
Manchester ; and at Ambergate and London 
(Johnsons Manchester, 370 ; Johusons Amber- 
gate: Resistance London, 9400 London 
Wall) 

Johneon (S. H.) & Co, Ltd, Electric Fittings 
Maker», Carpenter'e-rd, Stratford, London, 
E. (Filtrum London, 363 East) 

Johnson & Sons, Ltd, Manufacturing Chemista, 
25, Cross-st, London, Е.С. (Caustic London, 
677 London Wall) 

Johnson, T. B., Electrical Engineer, 167, Drake- 
fell-rd, Brocklev, London, S.E. 

Johnson, Thos., Dealer iu Electrical Accessories, 
Prescott.st, Wigan (Johnson Wigan, 57) 

Johnson, Тћов. T., Manufacturer of Microscopes 
aud Small Electrical Gooda, Optical Works, 
Catharine-st, Salisbury 

Johnson (T. T.) & Co, Electric Light Contrae- 
tors. Catherine-st, Salisbury 

Johnson, W. B., Engineer and Patent Agent, 
4, Clayton-sq, Liverpool (Jnventions Liver- 
pool, 583) 

*Johnson, W. Claude, M.Inst.C.E. 32, Hyde 
Park-gardena, London, W. (Jonadab Lon- 
don, 1510 Paddington) 

Johnson (W.) & Sons, Scieotific and Electrical 
Instrument Makers, 188, Tottenham Court- 
rd, London, W. 

Johnson (W. Н.) & Son, Electricians, St. James’s- 
st, King’s Lynn 

Johnson (William) & Co, Electricians and Electri- 
cal Engineers, 49, Leopold-street, Sheffield 
(787) 


. Johnston, Archibald, Chief Assistant Electrical 


Engineer, Swansea Tramways Co, 51, Gorse- 
lane, Swansea 

Johnston, A. W., Electrical Engineer, 76, Bedlay- 
st, Spriogburo, Glasgow 

Johnston, C. M., M. I. E. E., A. M. I. M. E., Borough 
Electrical and Consulting Engineer, Coton 
House, Shrewsbury (15 S»rew«bury) 

Johnston, Frank. Electrical Engineer, Minden, 
Spenser -· rd, Bedford 

Johaoston, James, Eaginesr Surveyor, Electrical 
Перг, Engine, Boiler and E. L. Гозигапез 
Co, 12, Kiug-st, Manchester 

Jobnston, J. J. H., Electrical Engineer, Oakfield, 
Lenzie, near Glasgow 

Е-р 64 
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Johnston, Leonard, Tramway Engineer, British 
ы Traction Со, 1, Adelphi-ter, London, 

Johnston, Park & Co, Electrical Engineers and 
Bell Fitters, 15, Oswald st, Glasgow (Light- 
ing Glasgow, 1:210) | 

Johnston, W. J., M.A., Lecturer т Physics and 
Natural Philosophy, University College of 
Wales, Aberystwyth 

Johnston, Wm. M., Manager C. A. Parsons & Со, 
Heaton Мо ке, Newcastle-on-Ts ne 

Johnstone, Benjamin & Co, Ltd, Wire Manu- 
facturers, 10, Ascham-st, Kentish Town, 
London, N.W. (Subacrid London, 1920 
King’s Cross) See also page 763 

Johnstone, James, Iron and Metal Agent, 212a, 
St. Vincent-st, Glasgow (Rails Glasgow, 133) 

Jolin (P.) & Co, Electrical Engineers, 25, Temple- 
at, Bristol 

Joll, F. W., A.M.LE.E., Electrician, Electrical Co, 
121-125, Charing Сгозв-г4, London, W.C. 

Jolley (F. W.) & Co,Electriciane, 19, High-st,Crewe 

Joly, H. L., M. S. I. E., A. I. E. E., Elec. Engineer, 
32, South Parade, Chelsea, London, S. W. 

Jonas, John, Electric Light and Power Con- 
tractor, 65, Crutchedfriare, London, Е.С. 
(Eldum London, 4300 Avenue) 

Jonas, O. M., Electrical Engineer, The Grange, 
Great Shelford, Cambs. 

Jones, Adrian D., A.M.LE.E., Hartham Works, 
Hartham-rd, Holloway, N., and St. Aubyn's, 
The Vale, Hampstead, N.W., London 
(Jandunus London, 471 King's Cross) 

Jones, A. W., M. I. E. E., Electrical Engineer, British 
Thomson-Houston Co, Lid, 83, Cannon: st 
London, E. C. 

Jones Bros, Electric Light Contractors, 518. 
566, Holloway-rd, and 1-27, Tolliogton-rd, 
London, №. (123 & 174 North) 

Jones Bros, Makers of Slate Switch Basea, Sem- 
ley-pl, Buckingham Palace-rd, London, 5. W. 

Jones Bros & Co, Wolverhampton, Ltd, Retlector 
and Shade Manufacturers, Wolverhampton 
(Joncs Wolverhampton, 2.277) ; aud 38, Wilson- 
st, Finsbury, London, Е.С. (2981 Central) 

Jones, C. Edward, Electrician, 94, York-mans, 
Battersea Park, London, S.W. 

Jones, Charles, Chief Electrical Engineer, Metro- 
politan Railway Co, 1B, Chapel-st, Edgware- 
rd, London, N.W. 

Jones & Co, Ltd, Electric Lighting Contractors, 
5, Foregate-st, Worcester (Morris Jones 
Worcester) 

Jones & Crompton, Electricians, Harford.st, 
Birmingham 

Jones, D. G., Chief Electrical Engineer, Messrs. 
Jobn Brown & Co, Sheffield 

Jones, E. F., Engincer-in-Charge, Corporation 
Electricity Works, Southport 

Jones, E. Taylor, D.Se., Professor of Physics 
and Electrical Engineering, University Col- 
lege of North Wales, Bangor 

Jonea, Е. G., Charge Engineer, Corporation 
Electricity Works, Prince's Rock, Plymouth 

Jones (F. J.) & Co (Chester), Ltd, Electrical En- 
gineers, Sadler-st, Chester 

Joues (Fredk.) & Co, Boiler Covering Manufac- 
turers, la, Perrim-st, London. N.W. (Slag- 
wool un on, 875. King's Cross) ; and at 
Manchester and Middlesbro' 


Jones, Е. W., Managing Director United River 
Plate Telephone Company, Ltd, Chairman 
and Managing Directur Montevideo Tele- 
phone Co, Ltd, and Director Chili Telephone 
Co, Ltd, and Ecuador Telephone Co, Ltd, 
Da-hwood House, New Broad-st, London, 
E. C.: and Moira Vale, Hampton Wick (235 
Јо ngaton) 

Jones, F. W. E., A. M. I. E. E., Electrical Engineer, 
Central Electric Light Station, Wise - st, and 
17, Claremont- rd, Leamington 

Jones, Harry, A. I. E. E., Electrican. 56, Spring- 
field-rd. New Soutbgate, N., aud 189, Drum- 
mond-st, London, N.W (1966 King's Cross) 

Jones, Henry, Electrical Engineer, 14, High.st, 
Lambeth, London, S. E. 

Jones, Herbert, A.M I. E. E, Electrical Engineer, 
Waterloo апа City Railway Co, Waterloo 
Station, S E.; and 50. Alt- nburg-gardens, 
Clapham Common, S. W., London. 

Jones, Herbert A., Electrical Engineer and Mau- 
ager, Phoenix Dynamo Manufacturing Co, 
520, Scarr-hill, Bradford 

Jones, H. H., Electric Light Engineer and Con- 
tractor, 942, Regent- rd, Manchester 

Jones & Homersham, Dealers in Electric Light 
Fittings, 28, Clarence-st, Kingston - on - 
Thames (738 Kingston) 

Jones (Howard) & Co, Stcrage Battery Experts, 
68, Birmingham-rd, West Bromwich 

Jones, Dr. H. Lewis, Electro. Medical Expert, St. 
Bartholomew's Hospital, E.C., aud 143, 
Harley-st, London, W. 

Jones, J., Electrician, 25, King 
Islington, London, N. 

Jones, J. F., Chief Engineer, Crystal Palace 
District Electric Lighting Co, SpringGeld 
Worka. Sydenham, London, S.E. 

Jones, J. M., Engineer, Corporation Electric 
Tramways, Chester | 

Jones, John W., Electrician, Meter Testing 
Department, Westminster Electric Supply 
Corporation, Eccleston-pl, London, S.W. 
(Visual London, 271 Westminster) 

Jones, О. C., Electrical Engineer, 11, Market- 
bidgs, Maidstone 

Jones(P. L.) & Co, Electric Light Fittings Makers, 
29, Romeo-st, Canada Dock, Liverpool 

Jones (Peter) Ltd, Electric Light Contractor, 2-18 
and 26-28, King’s-rd, Chelsea, London, S.W. 
( Fashionist London, 155 Westminster) 

Jones, R. & D., Electric Light Contractors, 55 
Queen-st, Rhyl 

Jones, S. Derwen, A.M.I.E.E., Borough Electrica. 
Engineer, Corporation Electricity Works, & 
36, Deightoa-lane, Healey, Batley, Yorks. 

Jones, Sheppard & Co, Electrical Engineers, 21, 
North End-rd, London, W. 

Jones, S. W. H., Electrical Engineer, 19 and 20, 
New-st, Worcester 

Jones, T., Engineers’ Model Maker, 4, Машеу- 
rd, Manchester 

Jones (T. Emlyn), Ltd, Electrical Engineers aud 
Contractors, 6, Globe.st, Penarth ; and 50. 
Moorgate-st, London, Е.С. 

Jones, T. Gilbert, M.Sc., Chief Lecturer in En- 
gineering, Municipal Techn. College, Swansea 

Jonea, T. Harrison, Electrical Engineer, Rotter 
& Jones, 47, Victoria-:t. Westminster 
London, S.W. · 


Edward.st, 
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Jones, T. H., Acid Manufacturer, 31, Eagle 
Wharf-rd, London. N. (Medikantes Lon- 
don, 1902 King's Cross) 

Jones, Thos., Electric Ligbting Contractor, 26, 
Upper Richmond-pl, Putney, London, S. W. 

Jones, W., Superintendent Engineer, Corpora- 
tion Electricity Works, Valley-rd, Bradford 

Jones, W. A., Electrician, 69, King- st East, 
Rochdale 

Jones, W. A., Superintendent of Mains, West- 
minster Electric Supply Corporation, Eccles- 
ton-place, London, S.W. (3467 Gerrard) 

Jones (W. Е.) & Со. Makers of Switches, Switch- 
gear, &с., 50, Cannon.st, London, Е.С. 

Jones & Willis, Ltd, Art Metal Workers, 43,Great 
Russell-st, Lond.,W.C. (1410 Central); & Bir- 
mingham (Ecclesia London or Birmingham) 

Jones, Win, A.M.LE.E., Mains Supt, Corporation 
Electricity Supply Works, Hull 

Jones, W. S. J. A., Electrical Engineer, c/o 
County of Durham Electrical Power Dis- 
tribution Co, South Shore-rd, Newcastle- 
oa-T Е Gateshead) 

Jopling, Electrical Engineer, 20, New 
D London, W 

Jordan, H. G., Professor of Mechanics and 
Machine Deeign, Municipal School of Tech- 
nology, and 6, Manley-rd, Manchester 

Joseph, Edward L., Electrical Engineer Manager, 
Consolidated Electrical Co, Lid, Northamp- 
ton Works, Northampton - grove, Canon- 
bury, N., and 250, Elgin-avenue, W., London 

Joseph, Е. B, Electrical Engineer, 49, Queen 

ictoria-st, London, Е.С, (8001 Bank) 

Joseph, Henry, A. I. E. E., Electric Sub-Station, 
Hythe, Kent 

Josephs, J., Electrical Engineer, Victoria Works, 
Old Coeriton, Kent 

Joslins, Limited, Electricians and Ironmongers, 
107, 109 and 140, High- st, Colchester; and 
at Ipswich & Chelmeford (Joslin Colchester) 

Joubert (Ашедсе) & Son, Electric Light Con- 
tractors,152, King’s-rd,Chelsea, London, S. W. 
(1917 Kensington) 

Joules (H.) Ltd, Dealers in Electrical Supplies, 
64 and 83, Welliogton-rd 8., Stockport (256) 

Journal of the Institution of Electrical Engineers 
(Published irregularly) (E. & F. N. Spon, 
Ltd, 125, Strand, London. W.C.) 

Journal of the Society of Chemical Industry 
(fortnightly), Palace-chambers, 9, Bridge-st, 
Westminster, London, S.W. (Watson Smith, 
Editor) (Ann. sub., 568.) 

Joy (David) & Cooper, Consulting Engineers, 85, 
Gracechurch-st, Londen, E.C. (Espora 
London, 732 Avenue) 

Joyce, G. T., Chief Clerk, Corporation Electric 
Light Dept. Electricity Works, and 8, 
Lancaster-rd, Brighton (358) 

Joyner (Charles) & Co, Ltd, Makers of Electric 
Light Fittings, Icknield.sq, Birmingham 
(Joyner Birmingham, 3518); and 44, Far- 
ringdon-st, London, Е.С. (1278 Central) 

$. S. Arc Lamp Co, Arc Lamp end Switchboard 
Manufacturers, Stechford, Birmingham 

Judd, Walter, M. I. E. E., Eastern Extension 
Telegraph Co, Eleetra House, Finsbury 
Pavement, London, E. C. 

Jude, R. H., D. Sc., Prof. of Mathematics and Phy- 
sics, Rutherford N Newcastle-on-Ty ne 


Judson, F. H., Electrician, Atlas Carbon and 
Battery Co, 19, Ewer-st, London, S.E. 
Jukes, Coulson, Stokes & Co, Telegraph Buoy 
Makers, 11 & 12, Clement's-lane, Е.С. (Lo 
son London), & Bromley-by -Bow, E., London 

Juleene, H. F., Electrician, 254, Lavender - bi 1, 
Loadon, S.W. 

Julian, Arthur, Electrical Engineer and Motor 
Car Manufacturer, Floating Bridge Works, 
Broad-st, Portsmouth (Motors Portsmouth 
168 Мао) 

Julian & Sons, Ltd, Electricians, Basingstoke 

Junior Institution of Engineers, 39, Victoria-st, 
Westminster, London, S.W. (912 Victoria) 

J. Fletcher Moulton, К К.С.. M.P., 
F.R.S. di . President 
Walter T. Dunn lox . Secretary 

Juniper, T., Electrical Engineer, 60, Quarry- “Bt, 
Guildford 

Jupp, A., Engineer, Rottingdean Electric Light 

& Power Со, Rottingdean, Brighton 

Justice, Howard, R., Con«ulung aad Mechanical 
Engineer, 55 and 56, Chancery-lane, London, 
W.C. (Syng London, 3 Holborn) 
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Kahler (G.) & Co, Electrical Agents, 29, Fen- 
church-st, London, Е.С. (Acetimeter London, 
747 Avenue) 

Kahn, Henry, Mica Merchant, 4, Mincing: lane, 
London, Е.С(Кукаћљ London, 634 5 ; Avenue) 

Kalgoorlie Electric Power and Lighting Cor- 
poration, Ltd, 257, Winchester House, Old 
Broad-st, London, Е.С. (Lucidan dum London, 
2579 London Wall) (H. J. Dixon, Sec.) Sce 
also р. 568 

Kalgoorlie Electric Tramways, Ltd, 50-31, St. 
Swithin's-]n, London, Е.С. 

Kalker (E.) & Co, Makers ‘of Insulator Wires and 
Flexibles for Automobiles, 7, Little Park-st, 
Coventry 

Kamm (L.) & Co, Engineers and Electricians, 
27, Powell-st, Goswell-rd, London, Е.С. 
(Zerograph London, 9116 London Wall) 

Kamm's Zerograph Syndicate, Ltd, 27, Powell- 
at, Goswell- rd, London, Е.С. (Zerograph 
London, 9116 London Wall) 

Kappey, Wirth & Co, Manufacturers’ Agents 
Dunedin House, Basinghall-ave, London, 
E.C. (Kappessame London) 

Karfunkelstein, Carl., Dealer in Electric Light 
Fittings, 19, Farringdon-ave, London, E.C. 

Kay, Wm. H., A. RC. S., Teacher of Physics, 
Higher Board School, Halifax 

Kaye (Joseph) & Sons, Ltd, Oil Can aud Lock 
Makers, South Accommodation-st, Hunslet, 
Leeds (Kaye Hunslet, 506) ; and 93, High 
Holborn, London, W.C. (1847 Holborn) 

Keagey, W. G., Manufacturers' Agent, 18 St. 
Swithin'e-In, London, Е.С. (Кеадсу London) 

Kear, S., Electric Light Contractor, 4, 
Croes-st, Bristol (Motor Bristol, 444) 

Kearsley District Council Tram waye, Keareley, 
Farnworth, Lancs, Leased to Fa:nworth 
U.D.C. (J. v.) 

Keats, G. W., Deputy Electrical Engineer, Wool- 
wich Borough Council Electricity Works, 
Plumstead, London, S. E. 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury- court, Fleet-street, 
London, any Alterations or Corrections necessary in the above per iculars, 
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Keay (E. C. & J.), Ltd, Mechanical Engineers, 
Prince’s-chmbrs, Corporation-st, Birming- 
bam; and James Bridge Works, Darlaston 

Keays, Arthur M., Electrician, Roseneath, 
Portsmouth-rd, Woolston, Southampton 

Keeble, Charles, Surveyor's Department, National 
Assurance Со. of Ireland, 47, Cornhill, 
London, Е.С. 

Keeling, B. F. E., B.A., Asst. in Physics, National 
Physical Laboratory, Bushy House, Tedding- 
ton, Middlesex 

Keeling (Edgar), Teale & Co, Ltd, Electric Light 
Fittings Makers, Ravenscourt-sq, London, W. 
(115 Hammersmith) | 

Keen (Н. Е.) & Co, Electrical Engineers and 
Contractors, The Avenue, Worcester (70); 
1, Pinner's- ert, E.C., and 22, College-parade, 
Salusbury-rd, Kitburn, N.W., London 

Keenan, J. M., Chief Asst. Engineer, Corporation 
Electricity Works, Torquay 

Keep Bros, Exporters of Electrical Goods, Gt. 
Charles-st, Birmingham (Keep Birmingham, 
1483) 

Keep (Е. А.), Juxon & Co, Water Softening Plant 
Manufacturers, Forward Works, Barn-st, 
Birmingham (Structures Birmingham, 8779) 

Keep (R. S.) & Co,Electric Fittings Makers, Adame- 
st, Birmingham (Fides Birmingham, 2561) 

Keeves, Coverly & Co, Electric Bell Fitters, 
8, Miles-lane, London, E.C. 

Kegan Paul, Trench, Trübner & Co, Ltd, Pub- 
lishers, 20 and 22, Charing Cross-rd, London 
W.C. (Columnae London, 0164 Gerrard) 

Keiffenheim (А.) & Sons, Merchants, Prudential- 
bldgs, Newcastle-on-Tyne ( Keiffenheim 
Neucastle-on- Tyne, 2022 Nat.) 

Keiffenheim, Н. W., Engineer, Prudential-bldgs, 
Newcastle-on-Tyne (Energy Newcastle-on- 
Tyne, 2022 

Keiffer, F., Asst. Electrical Engineer to Barnes 
District Council, High-st, Mortlake, Lon- 
don, S.W. 

Keighley Electrical Engineering Co, Ltd, Vulcan 
Works, Keighley (Electric Keighley, 113) 
See also page 268 

Keighley Municipal Electricity Works, Covey- 
lane Keighley, Yorks. (J. M. Smyth, 
A.M.I.C.E., M.LE.E., Engineer) 

Keiller, Jas. G., Electrical Engineer 88, St. 
John's Wood-terrace, London, N.W. 

Keith, George, C.E., Director of the Cuba Sub- 
шагїпе Telegraph Company, Limited, &с., 
58, Old Broad.st, London, E.C. 

Keith, Jas., B.Sc., A. M. I. C. E., Consulting and 
Electrical Eugineer, Devanha, Sutton, Co. 
Dublin 

Keith (Tames) & Blackman Co, Ltd, Ventilating 
and Warming Engineers and Electric Fan 
Manufacturers, 27, Farringdon-ave, London, 
Е.С.; and at Manchester, Leeds, Birming- 
bam, and Glasgow (Keith London, 620 Hol- 
born, 28075 Central: Drier Manchester, 860; 
Blackman Leeds, 1333; Blackman Birming- 
ham, 8159; Blackman Glasgow, 9876) 

Keith-Harvey, G., Electrician, 49, Finsbury 
Pavement, London, Е.С. 

Kellett, Walter, Electric Light Contractor, 
Farnworth, Lancs. 

Kellaway, Douglas, Asst. Engineer, Electricity 
Works, Grantham 
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Kellond, E. G., Electrical Engineer, 49, Fairfax- 
rd, London, N.W. 

Kelly. A., Consulting Electrical Engineer (Kelly 
& Hide), 36, Dale-st, Liverpool (Assessor 
Liverpool, 7961 Central) 

Kelly & Boumobrey, Electricians and Motor 
Engineers, 75, Market-st, Birkenhead (51x) 

Kelly & Co, Electrical Engineers, Weston-rd, 
Southend-on-Sea 

Kelly, Capt. J., Manager, Pier Electric Tram- 
way, Walton-on-the-Naze 

Kelly & Hide, Coasulting Electrical Engineers, 
36, Dale-st, Liverpool (Assessor Liverpool, 
7961 Central) 

Kelman, J. A., Managing Director, New Zealand 

| Electrical Syndicate, Limited, 35, New 
Broad-st, London, Е.С.  (Sparkful London, 

230 London Wall) 

Kelsey, W. R., BSc, A. M. I. E. E., Principal 
Taunton Municipal Technical Institute, and 
Vivary Cottage, Taunton 

Kelso & Co, Electricians and Model Makers, 47-57, 
Oxford-st, Glasgow (Model. Glasgow, 416) 

*Kelvin, The Right Hon. Lord, P.C., ОМ, 
d. C. V. O., F.R.S., P.R.S.E., LL.D., D. C. L., 
Netherhall, Largs, Ayrshire; and 15, Eaton- 
place, London, S.W. 

Kelvin & James White, Ltd, Electrical Instru- 
ment Makera, 16-20, Cambridge-st, Glasgow 
(Meter Glasgow, 172); and 66, Victoria-st, 
London, S.W. (Mho London, 725 West. 
mineter) 

Kemm, W. A., Chief Assistant Engineer, Council 
Electricity Works, Lombard-rd, Battersea, 
London, S.W. 

Kemp, С. E., B.Sc, Head of Electricity and 
Magnetism and Physics Dept, Technical 
School, Bath 

Kemp, George, Asst. Engineer, Electricity Station, 
Coronet-st, Pitfield-st, N., and 34, Parke, 
Camden Town, N.W., London 

Kemp, James B., Elec'rical Engineer, c/o Ken- 
nedy & Jenkin, 17, Victoria-st, London, S.W. 

Kemp, R., Electrical Engineer, 102, Mid-st, 
Keith, N.B. 

Kemp, Robt., Electrical Engineer, Corporation 
‘Tramways Dept, Glasgow 

Kempe, E. G., Electrician, 4, Ridinghouse-st, 
London, W. 

Kempe, H. R., A.M.Inst.C.E., Principal Tech- 
nical Officer, Engineer-in-Chief's Office, 
General Post Office, London, E.C. 

Kempster, J. W., Electrical Engineer, с/о Messrs. 
Harland & Wolff, Belfast; and Buruleigb, 
Holy wood, co. Down 


| Kendal Corporation Electricity Works, Kendal 


(Wm. Thomson, Gas and Electricity Manager 

Kendal (J. Lomax) & Co, Electrical and Mecba- 
nical Engineers, 4, St. James-sq, Manchester 
(Motor Manchester, 2135) 

Kendall & Gent, Engineers and Tool Makers, 
Belle Vue, Manchester 

Kendall (R.) & Co, Electric Light Contractors, 
21, Milsom-st, Bath (242) 

Kendrew, Т. Ј., Manager Corporation Tramways, 
Southport 

Kennard, A. E., Electrician, ‘ Somerton,” 
Bromley-rd, Catford, London, S. E. 

Kennard, H. L. E., Electrical Engineer, Rochelle, 
Lessnees Park, Belvedere, Kent 
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Kennaway, С. W., A. M. I. E. E., 23, Ouseley-rd, 
Balham, London, S. W. 

Kennedy & Addie, Consulting Engineers, Norfolk 
House, Laurence Pountney-hill, London, 
E.C. (5950 Central) 

*Kennedy, Prof. Alex. Blackie William, LL.D., 
F.R.S. (Kennedy & Jenkin), 17, Victoria-st, 
London, S.W. (Kinematic London) 

Kennedy, D. H., A. M. I. E. E., Electrician, 8, 
Lyncroft-gdns, Ealing Dean, W, and 126, 
Cromweil-rd, S.W., London 

Kennedy, Donald R., Electrician, Royal-bldgs, 
160, Briggate, Leeds 

Kennedy (H.) & Son, Engineers and Turbine 
Makers, Coleraine, Ireland 

Kennedy (James) & Co, Ltd, Telegraph Pole 
Makers, 69, Buchanan-st, Glasgow (Lignum 
Glasgow, 901) 

Kennedy & Jenkin, Consulting Engineers, 17, 
Victoria-st, Westminster, London, S.W. 
(Kinematic London, 6 ^1 Westminster) 

Kennedy (Julian), Sablin & Co, Ltd, Electrical 
Engineers, 1, Aruadel-st, Strand, London, 
W.C. 

Kennedy, Capt. J. N. C., В E.,M.LE.E., Electrical 
School, Chatham 

Kennedy (Rankin) & Sone, Consulting Elec- 
tricians aud Engineers, 160, Briggate, Leeds 

Kennett, A. J. N., A. M. I. E. E., Electrician, 236, 
Weaste-lane, Weaste, Manchester 

Kenningbar, R. H., Electrical Engineer, 91, 
Beverley-rd, Hull 

Kenny, T. В. D., Electrical Engineer, c/o Witting, 
Eboral & Со, Ltd, Tewple Bar House, 
Fleet.st, London, E.C. 

Kenshole, Henry M., Electrical Engineer, The 
Elms, Goodmayes, Ilford 

Kensington and Knightsbridge Electric Lighting 
Co, Ltd, 148, Brompton-rd and (Distribution 
Dept.) Albert, Hall Vaults, Prince Consort- 
га, S.W. Works: Kensington High-st, W., 
Chapel-place, Brompton-road,S.W., London 
(585 Kensington) (R. S. Erskine, Secretary) 
See also page 563 

Kensington and Knightsbridge Electric Lighting 
Co. (Ltd.) and Notting НШ Electric Light- 
ing Co. (Ltd.) Joint Station Committee, 
140, High-st, Notting Hill, London, W. 
See also page 564 

Kensington Burough Council, Lighting Engi- 
пеег'в Dept., Town Hall, High-st, Kensing- 
ton, London, W. (Philip Monson, Engineer), 
(746 Kensington) 

Kensit, H. E. M., A. M. I. E. E., Electrical Engineer, 
Kent Electric Power Со, Bank-chmbra, 
1, Railway-st, Chatham (22) ; and Hatfield, 
Watts-ave, Rochester 

Kent Electric Power Co, Electric Power Engi- 
neers, 7, St. Helen's-pl, London, E. C.; and 
Bank-chmbs, 1, Railway-st, Chatham (Power 
Chatham, 95) See also page 564 

Kent Electric Power Synd., Ltd, 7, St. Helen's- 
pl, London, Е.С. See also page 564 

Kent, G., Maker of Electrical Water-level 
Recorders, 199.202, High Holborn, London, 
W.C. (Kentobin London) 

.Kent, К. H., Electrical Engineer, 54, Durley-rd, 
Stamford-hill, London, N. 

Kenward, J., Consulting Lighthouse Engineer, 

43, Streatham High-rd, London, S.W. 


Kenway, Wm. E., Electric Tramway Engineer, 
20, Burlington-chmbrs, New-st, Birmingham 

Kenyon (Ales.) & C», Engineers, Stores Dealers, 
Victoria-bridge, Manchester (2207 Central) 

Kenyon, С. F., Mains Engineer, Electricity 
Works, Shipley, Yorks. 

Kenyon, J. W., B.Se., Lecturer in Physics, 
Swiudon and №. Wilts. Technical School, 
Swindon | 

Kermode's Liquid Fuel Со, 59, Imperial-chmbrs, 
62, Dale-st, Liverpool 

Ker, A. W., Shitt Engineer, Corporation Elec- 
tricity Works, Partick 

Ker, J. S., B.Sc., Head of Electrical Engineering 
and Physics Dept, Municipal Technical 
Institute, Carlisle 

Kerr, George A., Electrician, Woodside, Salters- 
hill, Upper Norwood, London, S.E. 

Kerr, R. L., Engioeer and Machinery Agent, 
41, John Dalton-st, Manchester 

Kerr, Stuart & Co, Ltd, Portable Railway Makers, 
Califurnia Works, Stoke-on-Trent, and 20, 
Bucklersbury, London, Е.С. (California 
Stoke-on- Ттети 213; Meliss London, , Bank) 

Kerr. T. A., Electrical Engineer, 28, Exeter-rd, 
Bootle 

Kerr, Walter T., Asst. Engineer, Corporation 
Electricity Works, Crewe 

Kerr-Jones, T., Electrical Engineer, 20, Stradella- 
'rd, North Dulwich, London, S.E. 

Kerridge, W., Electric Bell and Telephone Con- 
tractor, West Boro’, Wimborne, Dorset 
Kershaw, Abraham, Scientific and General 
Instrument Maker, Dorrington-st, Leeds 
Kershaw, J. B. C., Analy tical Chemist and Electro- 
Chemist, Faraday House, 8,Charing Cross-rd, 
London, W. C.; aud West Lancashire Labora- 

tory, Waterloo, Liverpool 

Kershaw (John) & (о, Electric Bell Fitters, 56, 
Market at, Heywood Lancs. 

Kershaw, W., Teacher of Electricity and Mag- 
netism, Municipal Technical School, Tod- 
morden, Lancs. 

Kesnor (Thos.) & Co, Electrical and Mechanical 
Engineers, Armadale-rd, Fulbam, London, 
S.W. (H. J. Norballe, A. LE. E., Manager) 
(Kesnor London, 449 Western) 

Keswick Electric Light Co, Ltd, Forge, Keswick 
(G. А. Le ghton, Engineer) "See also page 564 

Ketley, F. W., Manager Douglas Head Electric 
Train way, Douglas, Isle of Man 

Kettle River Power Co, Ltd, 3, Laurence Pount- 
ney-hill, London, Е.С. (E. R. Tasman, Sec.) 
(Cuticdar London, 5:271 Bank) See also p. 564 

Kewer-Williams, Reg. F., Electrical Engineer, 
Rogerstone- villa, Rogerstone, Mon. (Friend- 
ship Newport, 61, 114 and 1506) 

KEY ENGINEERING CO., LTD (THE), Е!ес- 
trical and Mechanical Engineers, 82, Vic- 
toria-st, London, S.W. (Keypoint London, 
781 Victoria); and College Land, St. 
Mary’s-st, Manchester (Keypoint Manches- 
ter, 4945) 

Keymer (Wm. J.) & Co, Export Agents, 66, 
Fenchurch-.st, London, Е.С. (Biscay Lon- 
don, 1293 Central) 

Keynsham Electric Light & Power Co, Ltd, 
28, Baldwin-st, Brit tol. See also page 264 

Keys (J. W.) & Co, Electrical Engineers, 162, 
Lambeth- rd, London, S.E. 
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Keys, W. H., Bitumen Refiner, Hall End Works, Kincaid, Waller, Manville & Dawson, Consult- 
West Bromwich ; and 101, Leadenhall-st, | ing Engineers, 29, Great George-st, West. 


London, Е.С. (9389 London Wall) | minster, London, S.W, (Kincaid London, 
Kidderminster & District Electric Lighting and 11 Westminster) 


raction Co, Ltd, Donington House, Nor. Kinetic-Swanton Co, Ltd, Organ 
folk-st, Strand, London, W.C. (Н. Kings. Specialista, Rosemary. lane, Liucoln 


ford, S etary) See also p. 204 King, Abraham, Electrical Engineer, 44, 
Kidderminster & Stourport Electric Tramway | Smyrk's-rd, Old Kent-rd London, S. E. 
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» | King Arc Lamp Company, Ltd, Arc Lamp Makers 
ndon, M. C. (6821 Gerrard), and Market. and Dealers, 7, Great Newport-ctreet, Lop- 
st, Kidderminster (Н. Kingsford, Secretary) | d: n, W, 


(Tramways K idderminster) See also page 54 King, Arthur, Engineer, Pinxton, Alfreton 
Kidman, Е. C.. Resident Engineer, and Traffic King, A. W 


» Electrician and Motor Engineer, 
anager, Tyneside Tramways and Tram. 48, Hatfield-st, Black friars, London, S. E. 
road Co, Wallsend-on-Tyne King & Co, Electrica] Engineers, Western 
Kidston (A. G.) & Co, Exportera of Electric Electrica] Works, Stone Bridge, Bristol 


Stores, 155, Fencburc st, Londen, E С. King & Co, Electric Light Contractors and 
| ineer, Electricity Dynamo Makers, Leith Electric Works, 


Prince Regent st. Leith ( Electric Leith, 4093) 
terzkoweki-Steuart, Charles Е. de, M. I. C. E., King & Co, Limited, Electric Light Contractors, 
Civil and Electrical Engineer, 7, Colling. South Church Side, Hull ( Kings Hull, 136 
bam rd, South Kensington, London, S.W. and 47/3) 
Kieser, Robert, Electrical Instrument Scale King (Edward) & Co, Electrica] Eogineere, 15, 
Painter, 2:4, Upper Tbames.at, London, Е.С. Waterloo-rd, London, $.Е. 
16809 & Co, Globe and Shade Manufacturers, King, 6. W., Tram ways Manager, Wrexham and 
25, Fore.at Avenue, London, Е.С. ( Ktesows District Electric Traction Co, Wrexham 
London, 1871 London Wall) King, Н. А. К., Electrica] Engineer, 28, Baron’s 


Kiessling & Co, Makera of Wood-Working Court-rd, W 

| Machinery, 53, City-rd, London, Е.С. | i 

Kilburn, Broan & Co, Machinery Exporters, 20, 
St. Helens. y, London, ЕС. Tasconium 
Zondon, 1532 Ауепце) 

Kilburn (W), Ltd, Electrical Engineers, 21, 
Newgnte.st, Bishop Auckland, Durham 
*Kilgour, Hamilton, Borough Electrica] Engi- 
‹ Deer, Electric Works, Arle-rd (106) ; (office, 
$35, High.at. (531), and 2, Keynsham Bank 

(, Chel tenham 

Killarney Electri.. Light Company, Limited, 
College. at. Killar ney, co. Kerry, Ireland 

Killick & Cochran, Electrics] Engineers, 51 and 

‚ Secl.st, Liverpool (2439 Royal) 

Kilmalcolm Electric Ligh'iug Со, 144, Electrica] 

Engincers, 116, Hope.st, Glasgow (А. D. 

"ergusen, Sec.) ( Docquet Glasgow, 1164 
Argyle № at.. 2900 Corp.) ; and Kilmaleolm, 
N. В. (.). Ww. Brown, А M. I. E. E., Resident 
Engineer Sre also page 504 

Kilner A Lid, Dealera iu Electrical Supplies, 
7, Carlton-sr, Castleford, Wakefield (9) 

Kilpatrick (James) & Son, Electrical Engineers 
and Coutractors, Terrace.bldgs, Paisley, 
(9a); 51, Buchanan-ar, Glasgow (0849 Roval); 
and Larne, Ireland (В M.Wilson, A. M. I. E. E., 
Man.) 

Kilpatrick, J. L., Electrical & Mechanical En. 
gincer, Siemens Brotuera & Co, Woolwich, 
Londen, S. L. 

Kilpin & Billson, Electric Light Engineers and 
Contractors, 117, High-st, Bedford (7) 
Kilroy, W, D., Electrical Engineer, Acton-lane, 

Works, Chiswick, Lovdon, W. 

Kimber, H. W., ꝛlectrieian. с/о Dick, Кен: « 
Co, Abchorch. yard, Cannon. st, London, Е.С. 

Kimmins, ET Manager Lynton & Lynmouth 
Electric Light Co, Lynmouth, Devon 

Kincaid, Joseph, М.А., M. Inst. C. E., Consulting 
Engineer ( Kincaid, Waller, Manville & 


awson), 29, Great George-st, Westminster, 
London, S.W. 


eat Kensington, London, W, 

King, Harold C., Electrica] Engineer, c/o Ken- 
nedy & J enkin, 17, Victoria dt, London, S. W. ; 
апа Venden House, Harrow. rd, Wembley 

King (H. J. H.) & Co, Makera of Speed Governors 
for Turbines, Nail-worth, Glos. 

King (Ј hn), Electrica) Engineer, 74, Wolverton. 
га, Boscombe, Hauts. 

King (Jobn „Ltd, Electric Lighting Contractors, 
29 and 26, Benson: st, Liverpool, W. (2898) ; 
апа 7, Quality.ct, Chancery-]n, London, W.C. 

ing, J. W., Manufacturing Electrician, 13, $ 

John'a-.q ; and 11, Albemarle-st, Clerken. 
well, London, EC. 

King, L. H. Resident Engineer, Electricity 
Works, Whitby 

King, Otis C. Е., A. I. E. E., Electrica] Engineer, 
18, High-rd, Chiswick, London W 


King, S. H., Eleet rician, 97, Shoe. In, London, E. C. 
King, Thomas, Electrical Engineer, 12354, Week. 


King, W. F., F. R. S. E., Electrician, Lonend, 
Trinity, Edinburgh 

King. Wilfred, Managing Director Exchange 
Telegraph Co, Ltd, 17 and 18, Cornhill, 
London, Е.С. (Davies London, 1918 Avenue) 

King, W, L., Manager Electrica] Dept. A. W. Pen- 
гоне & Co, 109 Farringdon-road, London, 
Е.С. 


King, W. N. Y. Engineer-in-Charge, Tramways 
Power Station, Kelham Island, Sheffield 
King's College, Strand, London, W. C. For 

Professors, see page 711 
King' Lynn Corporation Electricity Works, 
King's Lynn (J. Pilling, Chief Engineer) 
King's Norton Metal Co, Ltd, Wire Manufac- 


(Metal King’s Norton) ; and London 
Lingdon (Т. M) & Co, Electricians and Iron- 
mongers, Basingstoke and Winchester 
Kingfisher Patent Manufacturing Co, Lubricator 


Ikrs., Sack ville. st, Leeds (Kingfisher Leeds, 
1955) 
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Kinghorn Bros, Merchants and Agents, 69, 
Tower- -bldgs, Water-st, Liverpool (А rdoch 
Liverpool, 5818 Central) 

Ringhorn, D. M., Borough Electrical Engineer, 
Corporation Electricity Works, Leigh, Lanes. 

Kinghorn, W. A., Electrical & Machinery Agent,81, 
St. Vincent-st, Glasgow (Ardoch Glasgow, 


1453) 

Kingsbury, J. E., Manager Western Electric Co, 
Bri brs, 171, Queen Victoria-st, E. C., 
and North Woolwich, E.; and Burton 
Dassett, Herne Hill, S.E., "London t Relay 

- London, 418 Bank, and 2389 Central) 

Kipgecote Bros. & Williams, Electr.cal Engineers, 
New Io, Patricrnít 

Kingecote, T. H., Electrical Engineer, New-ln, 
Patricroft, Manchester 

Kingsland, W illiam, M. I. E. E., Electrical Engineer, 
8, Bream's-bldgs, Chancery. In, London, E. C. 

Kingston, F., Electrical Engineer and Contractor, 

3 ., Trinity-sq, Margate 

Kingston - upon-Thames Corporation Electricity 
Works, Kingston-upon-Thames (J. E. Edg- 
come, M. I. M. E., M. I. E. E, Engineer) (93 

Kingston) 

Kingswood Electric Supply Co, Ltd, 46, Newman- 
st, Oxford-st, London, W. See also рас 264 

Kinninmont (J.) & Sons, Electric Light Engi- 
neers, 26, Chilworth-st, Westbourne- ter, 
and 1, 2 and 3, Eastbourne-mews, London, 

W. ( Kinninmont London, 383 Paddington) 

Kinsey, A. T., Electrical Engineer, Aldborough 
House, Dublin 

Kinzbrunner, Carl, Lecturer on Electrical Engi- 
neering, Municipal School of Technology, 
Manchester 

Kipping, А. W., Mansger Gravesend and North- 
fleet Electric Tramways, Fern-crescent, 
Nortbfleet 

Kipping, P. P., Sales Superintendent for Scot- 
land, National Telephone Company, Royal 
Exchange- bldgs, Glasgow (813 Royal) 

Kipps, E. J., Electrical Engineer, Claremont 
House, 58, Corporatiou- st, Stafford 

Kirby, Charles, Electrician, 11, Greek-st, Soho, 
London, W. (2106 Central) 

Kirby,G.E.,Electrician,11,Park-st, Newport, Mon. 

Kirk, H. A., Director in- Chief, Indo-European 
Govt. Telegraph Dept., India Office, White- 
ball, London, S.W. 

Kirk, Peter, Electrical Engineer, Corlett Elec- 
trical Engineering Co, Union-b!dgs, St John- 
at, Newcastle-on- Tyne 

KIRK (WHEATLEY), PRICE & CO, Electrical 
and Mechanical Auctioneers, Valuers and 
Arbitrators, 46, Watling-street, London, 
Е.С. (Indices London, 5077 Bank); and 
Albert-sq, Manchester (Indicator Man- 
chester, 3218 Ceutral) 

Kirkaldy (D.) & Son, Testing and Experiment- 
ing Works, 99, Southwark-street, Lcadon, 
S.E. (203 Hop) 

Kirkaldy, Jobn, Limited, Makers of Heaters and 
Evaporators and Surface Condensers, 101, 
Leadenball-street, London, E. C.; and Burnt 
Mill Iron Works, Essex (Compactum London) 

Kirkaldy (John) & Son, Makers of Kirkaldy's 
Patent Anti-Fouling Compositions, East 
London Works, Garford-st, & Tilbury Docks 
London, E. (Kirkaldy London, 230 Eastern) 


Kirkcaldy Corporation Elec. Works, Kirkealdy, 
N.B. (0. F. Francis, Chief Elec. Eng.) (124) 

Kirkcaldy Corporation Electric Tram ways, Kirk- 
ealdy (O.F. Francis, Resident Engineer) (775) 

Kirker, H. L., Electrical Engineer, c/o British 
ү estinghouse C».2, Norfolk-st, London, W.C. 

Kirkham, H., Consulting Engineer, 11, Queen 
Victoria-st, London, Е.С. 

Kirkland and Capper, Consulting Electrical 
Engineers, 17, Victoria-at, London, S.W. 
(5255 Westminster) 

Kirkland, Thomas, M.Inst.C.E., Consulting Engi- 
neer, 17, Victoria-st, Westminster, Tondon; 
S.W. (2.255 W estminster) 

Kirkonhill Electric Light Co, Dumbarton, N. B. 
(John Rankin, Secretary) 
Kirkpatrick & Rastall, Electrical Engineers and 
Brass Коподега, Victoria Foundry, Barrack- 

st, Hulme, Manchester 

Kirkwood, Joho, Teacher of Electr'cal Engineer- 
ing, Glasgow and W. of Scotland Technical 
College, Glaegow 

Kirkwood, Stephen, Chief Asst. Engineer, Cor- 
poration Electricity Works, Shrewsbury 

Kitchen, Anthony, Electric Light Engineer & Con- 
tractor, 475 and 477, Oxford-st, and 43 & 45, 
North-row, Grosvenor-sq, Lendon, W. 

Kitchener, J. Vincent, Supt. for Manchester Dist. 
and Potteries, British Electric Traction Co, 
Ltd, Haworth’s-bldgs, Croas-st, Manchester 

Kitching (C. H.) & Co, Electrical Engineers, 207, 

| Ветепеу. rd, Hull (7%) 

Kite (Chas.) & Со, Electrical Engineers, 132, 
Euston-rd, and Christopher Works, Chal- 
ton-st, London, N.W. (Midair London) | 

Kitson & Co, Mechanical Eugineers, Airedale 
Foundry, Hunslet, Leeds (Airedale Leeds, 
511); and 3, Victoria-atreet, London, S.W, 

Kittel & Co, Ltd, Iron and Ore Merchants, 
5, Fenchurch-st, London, Е.С. (Centrum 
London, 715 Avenue) 

Kitto, Benedict, F. G. S., F.I.C., Assay Office and 
Chemical Laboratory, 50 and 31, 86. 
Swithin's-lane, London, Е.С. (11617 Central) 

Kitto, C. L., Electrical Engineer, 45, Devon- 
shire-pl, Newcastle-on-Tyne 

Klein Engineering Co, Ltd, Condenser Makers, 
94, Market-st, Manchester (S. B. B. Hebb, 
Man. Dir.) (Modernize Manchester, 4070) 

Knap (Conrad) & Co, Ltd, Boiler Makers, 11, 
Queen Victoria-st, London, Е.С. : and (works) 
Lincoln 

Knight, Alfred W., Electrician, Cuckfield, and Sta- 
tion Iron Works, Hayward’s Heath, Sussex 

Knight, G. Carew, Electrical Engineer, Genera- 
ting Station, Fiuchley Electric Light Co, 
Ltd, Finchley 

Knight, J. Douglas, Chief Electrical Engineer, 
Ealing Borough Council Electrie Lighting 
Dept., and Town Hall, Ealing, London, W. 
(Knight Urbanissime London, 24 Ealing and 
307 Chiswick) 

Knight, John Hy., Engineer, Barfield, near 
Farnham, Surrey 

Knight, R. G. & J., Electrical Engineers, 16, 
Widmore-rd, Bromley, Kent (207 Bromley) 

Knight (В. L.) & Co, Ltd, Electrical Engineers 
and Contractors, Crescent-st, Sittingbourne 

Knight, Robert, Assist ant Engineer, British Thom- 
ton- Houston Со, 141, W. George-st, Glasgow 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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(57) 
& Sons, Electric Light Contrac. 
tora 222 o 


» Great Portland- st, London, W. ; 
(Вргса у London, 3012 Gerrard) . W.; 12, Cheniston-gdns, Kensington, W.; 

Knight, w. C, Electrica] Engi 11, Queen Victoria-st, E.C., 

b 1, Grand-parede, Eastbourne Ser also 
раде 264 

KRUPP (FRI ED.) AKTIENGESELLSCHAPT 
GRUSONW ERK, Magdeberg.Buckay, Ger. 
many (үү, Stamm, 25, College. bill, London, 
E. C., Sole Agent) See Advi., p. 1041 

Krupka & Jacoby, Electrical Agents 61-62, Wat. 


ling-st, London, E. C. (Acromion London, 
967 Bank) 


Kuenen, J. P., Ph. D. 
University College, Dundee 


‘trical Engineers, 
i Adam-street, Adelphi, Strand, London, 
W.C 


neer, Callender’s 


» Е.С. 
ty and South London 

У, 71, Finsby ry Pavement, London, Е.С. 
Knight, W. I. Chief i , Aberystwyth and 
Chiswick Elec. Supply Co td, Abery stvyth 


5 Engineer, Electricity 
Works, Bexley, Kent 


owlea, C. E., Eug neer, Urban Electric Supply 
Co's Elects icit у Werka, Glossop, Derbyshire 

owles, Н, B., A., Principal, Royal Technica] 
Institute, Salford 


nowles (John) & Co, Makers of Conduita, Pipes, 
c., 38, ing's. 1d, St. Pancras, London, N W. 
(John З ing’ 


геге, Billiter-sq. 
bldgs, London, Е.С. (W. von Romberg, 
Agent) (1271 Avenue) 


il Engi neers, 28, 


„ S. W. 
„ 128 Westminster) 
Kühner, Henderson & Co, Dealers in Electrical 
Supplies and Railway Stores, 115-117, 
80101-86, Londun, Е.С. (Kuhner London, 
2220) Bank) | 
Kuner, J. А., Electrical aud Motor Сар Engineer, 
103, Granstead-rd, Colchester (172) 
Kunster A Co, Wire Manufacturers, 70, Grace. 
church.st, London, Е.С. (Aunric London, 
6153 Central) 


Kyle, J. A., Ele. trical Engineer, Ва о House, 
Toynbee Hall, Loadon, E. 


nowles, John T., Trade Marks Agent, 57 & 58, 
hancery-lane, London, W.C. (Sunkring 
London, $93 Holborn) 


Knowles, Reginald, Works Superintendent, Cor- 
poration Elec 


tricity Works, Pigeon House, 

Dublin 

Knox (John) & Co. (J. Mellings), Dealers in 
ontractors’ and Engineers Tools, &e, , 


10, Pper "Thames. st, London, Е.С. 
(Knoz London, 958 Bank) 


Knox, Capt. G. S., R.E., A. M. I. E. E., Ordnance 
Survey Office, Antrim- rd, Belfast 
Koehler (Otto) & Co, Electrical Battery Makers, 
70 Fore-st, London, E C. 
Koenigs (H.) & Co, Telegraph Wire Agents, 3g, 
ime-st, London, E. C. (Bamboo London, 
4270 Ávenue) 
Koerber, Adam, Electrica] and Mechanica] Engi- 
пеег, 44, Frith.st, Soho, London, У, (4985 
rd 


— Ek 


Га Вгиш, Walter, Electrical En 


gineer, c/o Be 
Skinner & Co, Suffolk Wor 


ks, Oozella-strect; 
pal and Head Birmingham. | 
of Chemistry апа М etallurgy Пери, Sir John La Capital T action & Electric Co, Buenos Aires, 
Cass Technical Institute, Jewry-t, Aldgate, Limited, 18, Е don-street, London, E.C. 
London, Е.С. (Tracollone London, 1022 
Kolkhorst, A., Electrician, 54, 


Sydney-st, South 

Kensington, London, $, W. 

Kolle, H. W.. A. M. I. C. E., M. I. E. E., Messrs, 
Babcock & Wilcox, Ltd, Orie] House, 
Farringdon-st, E.C., and Egremont House, 
Tulse Hill, S.W. 

onig. P., Agent for Fleitmann, Wi 
&6, Leadenhall-st, mdm, E С, 


See also раде 565 
La Capita] Tram Ways Co, Ltd, 18, Eldon.st, Lon- 


don, Е.С. · Thursby, Sec.) ( Tramontane 
London, 1022 London Wall) See 4430 page 
262 


> 

La Capital (Extensions) Tramw 

ldon.st, Finsbury Circus 

(Mataderos London, 1022 
See also page gg.; 

Lacey & Sillar, Consulting Electrical Engineers, 
2, Queen Anne's-vate, Westminster, London, 
S. W.; an „ King. st, Manchester 
(Advisedness London, 679 Westminster = 
Advisory Manchester, 2709) 

Lacey, Е. M. M. Inst. C. E., M. I. E. E 
Electrical Engineer ( Lacey & Si 


ауз Со, Ltd, 18, 
: "London Е.С. 
London Wall) 
ау Plant Contractor, 
‚ С ements-lane, London, Е.С. (Alighting 

е naon, 3724 Avenue 
KÖRTING BROS, Ltd, Makerg of Condensers, 
Injectors, &c., 58, Victoria-st, London, S.W. 
ortin London, 4) У ictoria) -, onsultin де 
KORTING "& MATHIESEN, Ltd, с/о Union Паг), 2 Queen 

i ‚ Queen Viotoria- t, 
псов, E. C. (Alcam London, 4402 Bank) 

KRAMER (H. V.) & CO, Electrica] Power Engi. 


neers, Locks brook, Bath (Aramer Locksbrook 

t, Manchester ( Embroidery 

Manchester, 445.2) and 110, Brunswick.st, 

i | Glasgow, 4448 Corp. and 
1х Tron Nat. ) 


and 78, King-st, Manchester (2109) 

Lacey, F, W., M. I. C. E., A. M. I. E. E., 
ramway Engineer, Municipal Offices, 
Bournemouth 


Lackenby & Со, Tramcar Cover Makera, Anlaby 
rd, Hull 
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Lackie, У. W., Chief Assistant Electrical 
Engineer, Electricity Department, 78, 
Waterloo-st, Glasgow 

Lacombe & Cote Le Carbone 

Lacoste (Ј.) & Co, Макега of Electric Motor Car 
Accessories, 1764, Shaftesbury -ave, London, 
WC 

Lacy, А. E. Electric Light Contractor, 177, 
Kentish Town-rd, and 4, Prince of Wales- 
rd, London, N.W. 

Lacy-Hulbert & Co, Electrical and Mechanical 
Engineers, 25, Victoria-at, London, В. W. 
( Precussive London, 044 V ictoria) 

Ladiges, Greiner & Co, Makera of Accumulator 
Boxes, &c, 58 and 59, Chiswell.st, London, 
Е.С. (Е. Muller, Representative) 

LAHMEYER ELECTRICAL CO, Ltd (The), 
Electric Light Power and Traction Engi- 
neers, Manufacturers of Generators, Motora, 
Transformers and Switchboards, 109-111. 
New Oxford-st, London, W.C. (Drehstrom 
London, 2822 Gerrard) See also page 565 

Laidlaw, D. H., Electrician, Claygate Villa, Bea- 
consfield-rd, Southall, Middlesex 

Laidlaw, Laidler & Co, Electrical and Mechanical 
Engineers, Nuteford Vale Works,Longsignt, 
Manchester 

Laidlaw-Dunn-Gordon Pump Co, 153, Queen 
Victoria-st, London, Е.С. (Pompwater 
London, 614 & 631 Bank) 

Laidlaw (R.) & Son, Ltd, Steam Pipe Makers, 
147, Kast Miltov-st, Glasgow (Laidlaw 
Glasgow, 554) ; andat Edinburgh and London 

Leidler (James) & Sons, Electricians, 83, New 
Elvet, Durham 

Laidler, Thomas, Lightning Conductor Maker, 4, 
Lee- street, Limehouse, London, E. (2102 
Eastern) 

Laidler, W. C., Electrical Engineer, 1, Ashburn- 
тд, Heaton Norris, Stockport 

Laing, Wharton & Cunnington, Electrical Engi- 
neers and Contractors, 95, St. Маг п в-Јапе, 
London, W.C. (Whardown London, 3602 
Gerrard 


) 

Laird Bros, Engineers, Shipbuildera and Electric 
Light Contractors, Church-st, Birkenhead 
(Laird Birkenhead, 3) 

Lake, A., Electric Beli Fitter, Old Fore-st, Sid- 
mouth 

Lake, Fred., Dealer in Electrical Plant and Sun- 
dries, 152, Upper Thames-st, London, E.C. 

Lake, G. H., Asst. Engineer, Corporation Elec- 
tricity Works, Derby 

Lake, В. F., Electrical Engineer, Wippell Bros. 
and Row, High-st, 19, Blackall-rd, Exeter 

Lakin-Smith, C., Electrical Engineer, 184, Hag- 
ley-rd, Edgbaston, Birmingham 

Lamb, A. Ramsay, District Manager, National 
Telephone Co, Brandon-chmbrs, Hamilton 

Lamb, C. G., M.A., B.Sc., Consulting Electrician, 
Engineering Department, The University, 
and 77, Glisson-rd, Cambridge 

Lamb, E. H., Charge Engineer, Municipal Elec- 
tricity Works, Wigan 

Lamb, E. H., Electrica! Engineer and Tglephone 

Sé Contractor, 37, King William-st, Lonflon, Е.С. 

Lamb, F. J.. Electrician, 62, Queen’ 8-ave, Mus- 
well Hill, London, N. 

Lamb, Geo., Lighting Inspector to the Corpora- 
tion, Newcastle-on- Tyne 


Lamb, H., Shift Eagineer, Corporation Elec- 
tricity Worka, Dickinson-st, and Bloom-st, 
Manchester 

Lamb, James, Electrical Engineer, Strathearm 
House, Crieff 

*Lamb, J. C., C.B., C.M.G., Second Secretary, 
General Post Office, London, E.C. 

Lamb, J. F., A. M. I. E. E., 2nd Class Technical 
Officer, Eugineer-in-Chief's Office, G. P. O., 
London. E. C. 

Lamb (Joseph) & Son, Telegraph Glass Makers, 
26, St. John-st-road, Clerkenwell, Loudon, 
E.C. 

Lambert, John, Burgh Electrical Engineer, 
Electricity Wor«s, Perth 

Lambert (J.) & Sons, Electrical Engineers, 19, 

. Broad.st, Bath 

Lambert, R., Switch Block Manufacturer, Mans- 
field-rd, Cabinet Works, Oak-lane, Bradford, 
Yorks. 

Lambert, Walter, E'ectric Light Shade Maker, 
13, Little Britain, Loudon, E.C. 

Lambeth Brass and [ron Со, Ltd, Hydraulic 
Engineers, 91 & 93, Southwark-st, London, 
S.E. (Diaphragm London, 9807 Central) 

Lampen & Co, Electrical Engineers, Railway 
Works, and Kirkgate, Wakefield 

LAMSON PNEUMATIC TUBE CO, Ltd, Ex- 
perta in Pueumatic Tubes, 20, Cheapside, 
Loudon, Е.С. ( Kelywil London, 44 Bank) 

Lanarkshire Steel Co, Ltd, Tram Rail Manu- 
facturers, Motherwell, Х.В. (Siemens Mother- 
well, 7); and 71, Finsbury Pavement 
London, E.C. (Hixkelton London, 1692 
London Wall) 

Lanarkshire Tramways Co, 85, Cannon-st, Lon- 
don, E. C.; and Mother «ell, Х.В. (Tramways 
Motherwell). See also p. 565 

Lanaway, R. S., Electric Beil Manufacturer, 
Church-rd, Burgess Hill, Sussex 

Lanaway (Thos.) & Son, Electric Bell Manu- 
facturers, 20, Station road, Redhill, 
Surre 


у 
LANCASBHIRE DYNAMO AND MOTOR CO., Ltd, 


Manufacturing Electrical Engineers, Traf- 
ford Park, Manchester (А. P. Wood, General 
Manager) (/ronclad Manchester, 4752 and 
5338); 19, Waterloo-st, Glasgow (/ronclad. 
Glasgow, 1400 Argyle); and 49, Queen Vic- 
toria st, London, E.C. ; and at Newcastle 
and Cardiff (Umformer London, 5789 Bank) 
See insert Advt. facing p. 1046, and also 
page 265 

Lancashire Electric Power Co, 78, King.st, 
Manchester (В. L. Gamlen, Engineer and 
Manager; W. J. Herring, Business Manager ; 
T. E. Kay, Secretary) See also page 565 

Lancashire Electrical Engineering Co, Limited, 
Dynamo Makers, Volt Works, Old-st, 
Ashton-under-Lyne (Volt Ashton-under- 
Lyne, 172) See also page 565 

Lancashire Light Railways Co, Ltd, Royal Insu- 
rance-bldge, 9, N. John-at, Liverpool (Alfred 
Tracey, Sec.) (Tractory Liverpool, 7927 
Central) See also page 566 

Lancashire Power Construction Co, Ltd, Broad 
Sanctuary-chmbrr, Westminster, London, 
S.W. See also page 565 

Lancashire Watch Co, Ltd, Makers of Electric 
Clocks, &c., Prescot, Lancs. 
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Lancaster Corporation Electricity Works, Mar- 
ton-street, Lancaster (W. A. Tester, Chief 
Engineer) (7) | 

Lancaster Corporation Electric Tramways, Lan- 
caster (Wm. A. Tester, Chief Engineer) 

Lancaster Electrical Fittings Co, 10a, Market- 
st, Lancaster 

Lancaster, E. W., A. M. I. C. E., M. I. E. E., 28, Vic- 
toria-st, S. W. (Blitzen London) ; and Aber - 
foyle," Underhill-rd, S. E., London 

Lancast- r, H., Electrical Engineer, Dolter Elec- 
tric Traction Co., Ltd, 5 and 4, Great Win- 
che-ter-st, London, E. C. 

Lancaster, J., Manager, Corporation Tramways, 
Blundell-st Depót, Blackpool 

Lancaster (J.) & Son, Electrical] Instrument 
Makers, 57, Colmore-row, Birmingham . 

Lancaster Motor Ga:age, Agents for Electric 

Motor Care, 1a, Lancaster-gate, London, W. 

Lancaster & Tonge, Ltd, Mechanical Engineers, 
Steam Trap and Piston Makers, Pendleton, 
Manchester ( іх 'опх Manchester, 559) 

Lance, Н. Willoughby, Electrical and Mechsni- 
cal Engineer tnd Contractor, 9, Tudno-st, 
Llandudno, North Walesa (Lance Llan- 
dudno, 0272) 

LAND LINES (TELEGRAPHS) OP THE WORLD. 
See pages 448 and 449 

Land E Sea Cable Works, Ltd (Nippes-Cologne), 
Wire and Cable Manufacturers, 27, Miacing- 
In, London. Е.С. (Aabelwerke London, 
$665 Avenue) 

Lander & Larsson, Metal Merchants,164, Edmond- 
at, Birmingham 

Lander, L. H., Works Manager, Simplex Steel 
Conduit Co, Ltd, 80: Digheth, and Victoria 
Cottage, Broad-rd, Acock's Green, Birming- 
ham . 

Тапдега, Ltd, Electrie Lighting Contractors 
214, Vauxhall Bridge-rd, London, S.W. 

Lane Bros, Engineers, 454, New Church-st, Ber- 
rnondsey, London. S.E. (Smokeless London) 

Laue (E.) & Sons, Metal Spinners, Gray's Inn- 
passage, London, W.C. 

Lane, Walter S., Electric Light Contractor, ЈА, 
Netley-st, Hampstead-rd, London, N.W. 

Lane, W. E.. A. M. I. E. E., 14, Durley-rd, Stam- 
ford НШ, London, N. (Secretary of the 
Elec 10- Harmonic Societ y) 

Lane, W. H., Electrician, Perugia, Sydney-rd, 
Staines 

Laue (W. H.; & Co, Electrical Engineers and 
Contractors, Staines (041) 

Lang (John) & Sons, Makers of Engineers’ Tools, 
Johnstone, nr Glasgow (Lang Johnstone, 12)) 

Lang, Charles, Import and Export Agent for 
Electrical Supplier, Carroo House, 14, 
Upper Thamee-st, London. E.C. (Clarinette 
London, $400 Bank) 


*Langdon-Davies, Charles, Electrician and 


Electrical Engineer, 45, Redcliffe-aq, South 
Kensington, London, S.W. (Langdies 
London) у 


LANGDON-DAVIES MOTOR CO, Limited, Elec- 
tric Motor Manufacturers, 101, South wark.st, 
London, S.E. (Damophon London, 277 Hop) 
See Advts., рр. 1020 and 1098, and also 
page 265 

Langdon-Davies, Walter, Electrical Engnneer, 
Director Langdon-Davies Motor Co, Ltd, 
101, Southwark-st, London, S.E. 

Lange, F. M.T., A. M. I. C. E., M. I. M. E., M. I. C. E. Fr., 
Electrical and Mechanical Engineer, 724, 
St. Thomas.st, London, S. E. (Patella 
London, 54 Нор) 

Lange, T., Electrieal Engineer, High-st, Ayr 

Langfield (John) & Co, Ltd, Heating Engineers, 
257, Deansgate, Manchester (4626) 

Langford, W., Engineer and Manager, Gas and 
Electricity Works, Longton, Staffs. 

Langlais (T.) & Co, Electricians, 31, Bordage-st, 
St. Peter Port,Guernsey (62) 

Langley, F., Electrician, 60, Hawksley-ave, Hills- 
brough-rd, Sheffield 

Langley, Н. F., Electrical Engineer, 24, Cole- . 
man-st, London, E.C. 

Langridge, L. J., A. M. I. E. E., Elec. Inspector, Royal 
Insurance Co, Lombard -st, London, E. C. 

Lankester & Son, Ltd, Electric Light Contractors, 
156. High · st, & Holyrood Wks, Southampton 

Lanng, V. R., Superintendent Great Northern 
Telegraph Company, Aberdeen 

Lansard & Co, Stampings and Press Tool 
Makers, 216, Goswell- rd, London, E. C. 

Larard, C. E., Head об Mechanical Engineering 
Dept., Northampton Institute, Clerkenwell, 
London, E. C. 

Lark, H. J., Telegraph Instrument Maker, 35, 
Lever -st, London, E. C. 

Lark, W. J., Priucipal aud Head of Electrical 
Engineering. Physics and Mathematics, 
Technical School, Lurgan 

Larke, Wm. James, Electrical Engineer, c/o 
British Thomson-Houston Co, Rugby ` 

Larkin, T. J., M.I.E.E., Reculver Villa, Beltinge, 
Herne Bay 

Larkins (Chas.) & Co, Electrical Engineers, 50, 
Bush-lane, London, E.C. (2369 Central) 

Larkins, Wm., Lightning Conductor Erector, 
15, Alfred-st. Bow, London, E. 

Larkman, А. E., Tescher of Electricity and Еп- 
gineering, 784, High-st, Southampton 

Larman, G. T., Assist. Engineer, Urban Electric 
Supply Cv's Electricity Works, Stamford 

*Larmor, Dr. Joseph, F.R.S., St.John's College, 
Cambridge 

LARMUTH (T.) & CO, Makers of Braiding 


Machinery for Cables, Telephone and Elec- 
tric Wires, Cross-lane, Salford, Manchester 
(Hirnant Manchester, 956 Nat.) 

Larne Electric Light Works, Ltd, Larne, co, 
Antrim, Ireland (A. H. Tucker, Sec.; М. G. 
Smyth, A. M. I. E. E., Eng. & Man.) See also 

. 965 

Larsen, R., Electro-Metallurgist, 11, Brunswick- 
place, Hanley 

Lassen & Hjort, Engineers and Water Softening 
Plant Manufacturers, 52, Queen Victoria-at, 
London, Е.С. (4369 Central) 


Lang. Wm., Electrical Engineer. 44, Torbay-rd, 
Cnorlton-cum-Hardy, Manchester 

Langdon, G., Electrical Engineer, Callender’s 
Cable & Construction Co, Hamilton Ноџее, 
Victoria Embankment, London, E.C. 

Langdon, Guy H., Electrical Engineer, “ May- 
field," Sandeistead-rd, Croydon (608 
Croydon? 

Langdon, William Edward, М.Т.Е.Е., Electrical 
Engineer, Sans Souci,” Pelmeira-gardens, 
Westclitfe-on-Sea, Estex 


895 ELECTRICAL TRADES’ Р1ВЕСТОВУ—1904. LAT—LEA 


Latham, Hugh (Secretary and Barrister, Pacific 
Cable Boerd), 24, Queen Anne's-gate, West- 
minster, London, S.W. (Pacifieth London, 
$63 Westminster) 

Latbam (Walter) & Son, Silver Electric Table 
Fitengs Makers, Solly - st, Sheffield 

Lathbury (У. W.) & Co, Ltd, Dealers in Elec- 

_ trical Suoplie-,50, Westboro’, Scarboro’ (33) 

Latimer, Е. D., Electrician, National Telephone 
Co, Telephone House, Victoria Embank- 
ment, London, E.C. 

Lattre, Alfred L. de, Asst Superintending Engi- 

: meer, Postal Te'ezrape, Le. d: 

Lauckert, Edward, Electrician, 63, Maryon-rd, 
New Charlton, Kent 


Laughlin, В. C., Telegraph Engineer, Gortin, near 


Newtown Stewart, co. Tyrone, Ireland 

Laurence, Scott & Co, Limited, Electrical En- 
gineere, Gothic Works, Norwich (Gothic 
Norwich, 246) See also p. 565 ` 

Laurie, A. P., M.A., D.Sc., F. R. S. E., Principal, 
Heriot- Watt College, Edinburgh 

Laurie, А гей Sr. С. McAdam, Local Director (for 
West Kent) National Telephone Co, Tower 
Н.е, Eas bourne; aod “ Rockdale,” Sevenoaks 

Laurie & Marner, Makers of Electric Motor Cars, 
511, Oxford-st, London, W. (Phaetons, 

' — London, 2223 Gerrard) 

Laurie, P., Assistant Engineer, Cork Electric 
Tram ways and Lightiog Co (Ltd), Cork 
Laurie (T.) & Co, Electrical Engineera and Con- 

^ tractors, West Bridge-st, Falkirk (42) 
Lavender, J., M.S.A., Telegraph Engineer and 
' Electrician, 21, Armitage-s!, Cheetham, 
Manchester 
Laverck & Co., Electrical Engineers, 43, Greg at, 
Ne vwesstle-on-Tyne (2595) 
Law, Ernest, Electrician, 5, Wilton- st, Grosvenor- 
pl, London, S. W. 
dan, Geo, Electric Tram a ay Contractor, Com- 
berton-hill, Kidderminster 
law.G.C., Chief As-t. Engineer District Council 
Electricity Worke, Barnes, Surrey 
Law, J. & A., Are Lamp Post Makers, Rae-st, 
Glasgow 
Law RELATING TO ELECTRIC LIGHTING 
AND POWER, ELECTRIC TRACTION, TELE- 
‘ GRAPHS AND TELEPHONES, DIGESTS OF— 
Liztting and Power ...рр. 186 to 238 
Traction... ... 0... .. .. —242to 276 
Telegrapbs and Telephones ... 502 and 507 
Lawes (John Bennet) & Co, Limited, Chemical 
Manufacturers, 21, Mincing-lane, E.C., and 
Millwall, E., London  (Jetlaws London, 
1564 Avenue) 
Lawler, J. E., Engineer яра Agent, 39, Lime-st, 
Loadon, Е.С. (2500 Avenue) 

Lawless, Louis J., Electrical Eng'neer, 27, 
Castlewood.ave, Rathmines, со. Dublin 
Lawman (J.) & Co. Conduit and Tubing Manu- 

facturers, 143, New Kent-rd, London, S.E. 
Lawrence A., Resident Eogineer, Tayside Electric 
and Сав Light Co, Wormit, near Dundee 
‘Lawrence, A. H., Art Metal Worker, 83, St. 
John st, Loodon, E.C. 

Lawrence, Henry, Consulting Engineer, P.O. 
Chamber, Newcastle-on-Tyne (2524) 
Lawrence. J. P., A. M. I. E. E., Electrical Engineer, 
16, Chapel at, Harrogate (20x) ; and Market - 

pl, Knaresborough, Yorks. 


| Lawrence Patent Water Softener & Sterilizer Co 


Ltd, Norland Worke, Uxbridge-rd, London, 
W. (Sterility London, 1481 Western) 

Lawrence, W. А., Electrician, 177, London-rd, 
Croydon 

Lawrences, Ltd, Electrical and General Engi- 
nera, 6, Spur-st, Leicester-sq, W. C. (1307 
Central) (works) Blackfriars, S.E., London 

Lawrie (Alex.) & Co, Engineers’ Agents and 
Merchants, 14, St. Mary-axe, London, E.C. 
(Wahab London, 4387 Avenue) 

Lawry (Henry), Ltd, Electric Light Contractors, 
&c., 101, Old Town-st, Plymouth (152) 
Lawe, J. D., Charge Engineer, Electricity Works, 

Bexley, Kent 

Lawson, А. J., M. I. C. E, M. I. E. E., Chief Execu- 
tive Electrical Engineer, British Electric 
Traction Со. Ltd, 4, Adelphi-ter, Strand, 
London, W.C. 

Lawson, J. L., Assistant. Engineer, Tynemouth 
Corporation Electricity Works, North 
Shields 

Lawson, Roger, Dealer in Electrical Apparatus, 
172, Railway Approach, Shepherd's Bush, 
London, W. 

Laycock (W. S.) Ltd. Makers of Electric Heaters 
for Railway Carriages, Victoria Works, Mill- 
houses, Shefficid and 774, Queen Victoria-st, 
London, Е.С. (5532 Bank) 

Laycock (Wm.) & Sons, Ltd, Leather Driving 
Belt Makers, Queen-st Leather Works, 
Keighley, Yorks. 

Layton, A. B., Electrical Engineer, J. Cros- 
field & Sone, Bank Quay Works, Warrington, 
Lancs. 

Layton, Gordon, Electrical Engineer, British 
Westinghouse Co, Trafford Park, Manchester 

Lazenby, A., B.A., A.M.LC.E., Messrs. Willans 
& Robinson, Ltd, Victoria Works, Rugby 

Lea, Arthur H., Consulting Electrical Engineer, 
Glenroy Works, Kettering 

Les, F. M., Consulting Electrical Engineer, 38, 
Bennett’s-hill, Birmingham 

Lea, Frank B., B.A., A. M. I. E. E., British Electric 
Traction Co, Ltd, 50, Wellington-st, 
Glasgow 

Lea, Frank J., Consulting Electrical Engineer, 
Pengwerne Works, and Silverdale, The 
Mount, Shrewsbury ; and at Wolverhamp- 
ton and Stafford 

Lea, Henry, M. I. C. E., M. I. E. E., M. I. M. E., Con- 
sulting Engineer, 38, Bennett's-hill, Birming - 
ham (Engineer Birmingham, 113) 

Lea (Henry) & Son, Civil and Electrical 
Engineers, 38, Bennett’s-hill, Birmingham 
(Engineer Birmingham, 113) | 


Теа & Perrins, Manufacturers of Electric Light 


Fittings, Midland Works, Bracebridge-st, 
Birmingham 

Lea, Son & Co, Electric Light and Power Engi- 
neers, Pengwerne Works, Shrewabury ; 2, 
Grosvenor-cbmbrs, Lichfield-st, Wolver- 
hampton; and St. Mary’s-walk, Stafford 
(Lea Son Shrewsbury, (60) Wolverhampton 
and Stafford) 

Lea & Warren, Electrical Engineers and Con- 
tractors, Glenroy Work», Kettering (Lea 
Warren Kettering, 540) ; and at Leicester, 
Weliingborough, Northampton, Dover, &c. 

Leach Bros., Electric Bell Fitters, Richmond 


Please forward at once to Мт. G. TUCKER, J, 2 and 3, Salisbury-court, Fleet Street, 
London. any Alterations or Corrections necessary in the above particula: s. 
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Leach Bros. & Co, Electric Bell Fitters. &c., 
Century-bldgs, Deansgate, and Jackson's- 
row, Manchester 

LEACH, H. L., Electrical Engineer, 3, Victoria- 
st, Westminster, aud 28, Drewstead-rd. 
Streatham, London,S.W. (Cornutam London) 

Leach, К. B., Chief Engineer, Construction Dept, 
Corporation Electricity Works, Aston Manor, 
Birmingham 

LEAD POISONING REGULATIONS, GERMAN 
See page 117 

Leadbeater, J., Chief Indoor Asst. Engineer, 
Borough Electricity Works,  Lithos-rd, 
Hampstead, London, N.W. 

Leadbeater & Scott, Makers of Engineers’ and 
Tramway Tools, Sheffield 

Leaf, Edward H., Electrical Engineer, Burlington 
Lodge, Streatham Common, Londoo, S.W. 

Leaf, H. M., Electrician, 47, Victoria-st, West- 
minster, London, S.W. (Locksley London, 
653 Westminster) 

Leahy, C. E., Electrical Engineer, Tralee, co. 
Kerry 

Leake, H. C.. A. M. I. C. E., A.M I. E. E., Electrical 
Engineer's Office, H M. Dockyard, Devonport 

Leake, Walter, Consulting Electrical Engineer, 
51, Victoria -bldge, Manchester (3004 Central) 

Leakey (Louis) Aluminium Company, Ltd, 127, 
Farringdon-rd, London, E. C. (Unsmokable 
London, 1276 Central) 

Leamington & Warwick Electrical Co, Ltd, 30, 
Norfolk-st, Strand, London, W.C. See also 
page 266 

Lean, А. Ll., A. M. I. E. E., Electrical Engineer, 29, 
Ebberston-ter, Hyde Park, Leeds 

Learoyd, --, Dealer in Electrical Plant, 772, 
Sbrubland-grove, Dalston, London, N.E. 

Leask, А. R., Consulting Electrical Engineer, 91, 
Minories, London, E.C. 

Leather, Geo. Hy., Acid Manufacturer, North 
Brook Уйго] Works, Bradford, Yorka. 
(Leather Bradford, 1012) 

Leatherhead & District Electricity Co, Ltd, 
28, Victoria-st, London, S.W. See also 
раде 266 

Leathwood, С. W., Electrical Engineer and Con- 
n 18, Penge-rd, Anerley, London, 

.E. 

Leaver & Fox, Electrical Engineers and Contrac- 
tors, 30, High-st, Weston-super-Mare (63) 

Le Bas (Edward) & Co, Agents for The Mint, 
Birmingham, Limited, Dock House, Billiter- 
st, London, Е.С. (Gramercy London, 1414 
Avenue and 14/4 Central) 

Leber, John, Engineer, Northampton Works, 
157, Goswell.road, London, Е.С. (Jonidum 
London, 1692 Holborn) 

LE CARBONE (late Lacombe & Co), Manu- 
facturers of Electrical Carbons and Batteries, 
17, Water-lane, Gt. Tower-st, London, E.C. 
(Lacombe London) See Advts., рр. 1044 an 1 
1069, and also CONTINENTAL DIVISION 

Le Clair, Louis S., A.M.I.Mecb.F., &c., Engineer- 
in-Charge Testing Dept.. St. James’s Gate 
Brewery, Dublin; aod 115, Donore-ter, S. 
Circular-rd, Dublin 

Le Claire, August, Electrician, 67, Praed-st, 
London, W. 

Ledbetter & Co, Ltd, Electro-Medical Apparatus 
Makera, 754, Glad.tone-st, Leicester 


eegend 


Ledger, P. G., Electrician, Winston, 210, High- 
rd, Lee, London, S.E. 

Lednor, R.T., Engineer and Electrician, Albert-st, 
Ramsgate 

Led ward & Be-kett, Ltd, Engineers, Sanctuary 
House, Tothill-st, London, S.W. (Prefermeat 
London, 59 Westminster) ; and Manchester 

Lee, А. Е., Electrica! Eugineer, Rugby School 
Electric Lighting Co, Dunchurch-rd, Rugby 

Lee, A. M., Electrical Engineer, 61, Leaden- 
hall-st, London, Е.С. 

Lee (Arthur) & Bros, Ltd, Marble Merchants 
and Electrie Light Fittings Manufacturers, 
35, Victcria-st, Bristol (Lee Bristol, 47) 

Lee (Arthur) & Sone, Ltd, Wire Manufacturers, 
Crown Mills, Sheffield 

Lee (C.) & Son, Electric Bell Fitters, Stall-st, Bath 

Lee, Edwiu, Electrical Engineer, 111, Union-st, 

Torquay 

(Fred.) & Co, Dealera in Jewels for 

Electrical and Telegraphic Instrumeuts, &c, 

Dover-st, Coventry 

Lee, H. Tomlinson, Chief Engineer, District 
Council’s Electricity Works, Durnsford-rd, 
Wimbledon (127 Wiaiblecon) 

Lee (Herbert) & Co, Electrical Engineers, Ick- 
nield-st, Birmingham 

Lee, Herbert, Electrical Engineer, 22, Seven 
Sistera-rd, London, N. 

Lee, Howl & Co, Ltd, Pump Makers, Tipton 
Engineering Works, Tipton, Stats. (How 
Tipton, 9) ; and 110, Canuon-st, London, Е.С. 
256 Bank) 

Lee & Hunt. Makers of Евріпеета Tools, Ark- 
wright Works, Crocus-st, Nottingham 

Lee (Lawrence) & Son, Electric Bell Fitters. 
15 and 15, Gt. George-st, Liverpool (240€) 

Lee, L. R., Mains Engineer, Corporation Elec- 
tricity Works, Manchester 

Lee (Robert A.) & Co, Electrical Engineers, 20$, 
Shaftesbury-avenue, London, W.C. 

Leech and Sinkinson, Ltd, Electrical Yars 
Merchants, Leeds 

Leech, S. G., Electrical Engineer, Weston-super- 
Mare and District Electric Light Co, Ltd, 
and Penarth ElectricSupply Co, Lid, Atlantic 
View, Beach-1d, Weston-super-Mare 

Leeds Association of Eogineers, 1, Quarry-mount, 
Leeds (Hon. Sec , В. Lupton) 

Leeds City Tramways, Leeda (J. B. Hamilton, 
Gen. Manager ; John Burbridge, Chief Ејес- 
trical Engineer) (Tramways Leeds, 44) 

Leeds Copper Works, Ltd, Pontefract-rd, Huns- 
let, Leeds (Electro Leeds, 615) 

Leeds Corporation Electric Lighting Department. 
Whitehall-rd, Leeds (Harold Dickinson, Chief 
Engineer) (Electricity Leeds, 668, 1013 and 
(works) 2050) 

Leeds Engineering and Hydraulic Co,Ltd, Electric 
Crane and Pump Makers, Providence Works 
Cross Stamford-st, Leeds (780) 

Leeds Forge Co, Ltd, Tramway Truck Manu- 
facturers, Leeds ( Vulpes Leeds, 107 and 2555; 

Leeds Institute of Science, Art and. Literature, 
Leeds (Arthur Тан, Secretary) (1200) 

Leeds Technical School, Leeds Рог Professors, 
see page 723 

Leefe, Е. E., Electric Light Fittings Maker, 289, 
Goswell-rd, London, Е.С. (Leefregel London, 
1926 Central) 


Lee 
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Leek Urtan District Council Electricity Works, | 
Leek, Staff, (В. M. Curr, Resident Eneineer) | 

Leeming, W. J., A. M. I. E. E., Chief Electrical Engi- 
neer, District Counc l's Electricity Works, 
Buxton 

Leeming, Wm. T., Electrical 2, 
Devonshire-st, Carlisle 

Lees, Arthur, E. T., M.Iast C. E., F. A. Robinson 
& Со, 54, London. wall, London, E C. 

Lees, Charles H., D.Sc., Lecturer in Physics and 
Assistant Director of the Physical 
Laboratories, Owens College, Manchester 

Lees, T. and Е., Engineera and Boiler Makers, 
Hollinwood, near Manchester (Lees Hollin- 
wood, 16) 

Le Feuvre, W. T., A. M. I. E. E, Borough Electri- 
cal Engineer, Corporation Electricity Works, 
Bexhill, Sussex 

Légé (A.) & Co, Scientific Instrument Makers, 
47, Lofting- rd, London, N. 

Legg (John) & Sons, Telephone Contractors, 17 
and 18, Nelson-st, Swansea (John Legg 
Swansea, 96) 

Leggat, John, Electrician, со Messrs. Ernest 
Scott & Mountain, Neweastle-on-Tyne 
Legge, W. Y.. Eogiueer-in.Charge, Electricity 

Supply Works, Southport | 

Leggott (Hy.) & Co, Ltd, Electrical and General 
Engineers, 75, Market.st, Bradford (52) 

Le Grand & Sutcliff, Engineers, 125, Bunhill- 
row, London, Е.С. (Abyssinian London, 
1649 Centra!) 

Legros, L. А., Electrical Engineer, 57, Brook- 
green, London, W. 

Lehfeldt, В. A., D.Sc., Head of Physics Dept, 
E. London Technical College, People’s 
Palace, Mi'e End-r 1, London, E. 

Lehmann Bros, Makers of Screw Threads, &c., 
Hampshire Works, Station-rd, Waltham- 
stow, London, E. (544 Walthamstow) 

Lehmann, L, Mica Merchaat, 68, Basinghall-st, 
London, Е.С. (Avent for Frankfort Mica 
Mfg. Co) (fHicktig London 6150 Central) 

Leicester Corporation Electricity Works, Leices- 
ter (Alfred Colson, M. I. C. E., M. I. E. E., 
Chief Engineer) 

Leicester Municipal Technical School 
of Professors. sec р. 723 

Leicestershire and Warwickshire Electric Power 
Syndicate, Ltd, 5, Gt. George-st, London, 
S. W. See also page 556 

Leicestershire and Warwickshire Electric Power 
Co, 5, Gt. George-st, London, S. W.; and 
Corridor-chmbre, Leicester See also page 
566 

Leigh, F. А. Cortez, M. I. E. E., Consulting 
Engineer (Lacey & Sillar), 78, King.st, 
Manchester (2103 Central) 

Leigh, Job, Electrician, 45, Old Ford-rd, Bethnal- 
Green, London, E. 

Leigh (Lanes) Corporation Electrical Depart- 
ment, Leigh (D. M. Kinghorn, Engineer 
and Manager) 

Leinster Paper Co, Ltd, Manufacturera of 
Insulating Papers, Clondalkin, near Dublin 

Leith, Bolckow & Co., Electrical Engineers, 10, 
Necille-st, Newcastle-on-Tyne 

Leith Corporation Electricity Works, Great 
Junction-st, Leith 
Chief Engineer) (Ampere Leith, 4230) 


Engineer, 


For list 


(A. Peden Rutherford, | 


i 


Leith, J., Electrolytic aod Chemical Engineer, 
Knowsley-rd, St. Helens. Гапсв. 

Leitner, Hy., Managiug Director, Accumulator 
Industries, Ltd, Woking 

Le Maistre, C. D., Electrical Engineer, Engine- 
eriog Standards Laboratory, 28, Victoria-st, 
S. W., and 24, Windsor- rd, Ealing, W., London 

Le Maitre & Parker, Electrical Engineers, Greek - 
street hmbrs, Leeds 

Lemmens, Gustave J., 103, Clifton-hill, St. 
John's Wood, London, N. W.; and the 
Reason Mfg. Со, Lewes - rd, Brighton 

Lemon, J., District Manager, National Telephone 
Co, Glover-st, Preston 

Lemon (John) & Son, Electric Bell Fitters, 
Enniskillen, Ireland 

Leng, J. G., Asst Electrical Engineer, Corpora- 
tion Electricity Works, Ripon-rd, Harrow- 
gate 

Leng, J. G., Asst. Electrical Engineer, Corpor- 
ation Electricity Works, Harrowgate 

Lennard, R. F. Barrett, M.A., Electrical Engineer, 
United University Club, Pall Mall East, 
London, S.W. 

Leonatd, William, Chief Electrical Engineer, 
South-Eastern and Chatham Ry, Tonbridge 

Leonardt, E. H., Electrical Engineer, Westminster 
Electric Supply Corporation, Eccleston-pl, 
Belgravia, London, S.W. 

Le Personne (L.) & Co, Glass Cell, Tube and 
Rod Makers, 99, Caunon.st, London, E.C. 
(Lepersonne London, 5144 Bank) 

Le Rougetel, D., General Supt. Western Union 
Telegraph Co, 252, Gresham House, Lon- 
don, E.C. 

Leroux, L. A., Dynamo Brush Maker, 5, Alder- 
manbury-bdga, Lond, Е.С. (Questant London) 

Leroy (F.) & Co, Boiler Non-conducting Compo- 
eition Makera, Gray-st, London, E. ; & Gor- 
don-8*, Lower Broughton, Manchester ( Effic- 
tency London, 5055 Central ; Compo Man- 
chester, 2041) | 

Leslie, B., Electrical Engineer, 7, Sanctuary, 
Westminster, London, S.W. 

Leslie & Co, Ltd, Electric Light Contractors, 
St. James's House, Kensington-sq, London, 
W. (1257 &ud 1268 Kensington? 

Leslie, Fredk., Electrical Engineer, 87a, Theo- 
balds-rd, London. W.C. 

Leslie, Marsh & Co, Electric Light Contractors, 
51, St. Mary Abbott’s-ter, London, W. (180 
Kensington) 

Le Souef, Henry John, Electrical Engineer, 
с/о Е. J. Stone & Co, Bishop's House, 14, 
Bishopsgate-st Without, London, E.C. 

Lester, J. E., Electrical Engineer, 2, Cank-st, 
апа (works) Langton-st, Leicester (Lester 
Electrician Leicester, 04043) 

Lester, 11. R., A. I. E. E., Electrical Engineer, 
Reform Club, Manchester 

Lester (W.) & Sons, Electrical Agents, 11, West 
Regent-st, Glasgow .(Retsel Glasgow, 1285) 

Le Tall, F.W., Elec*rical Engineer, Wesvinghouse- 
bidg, Norfolk-st, Strand, London, W.C. 

Lethem, Jas., Iron Founder and Engineer, 76, 
Bignor-st, Cheetham, Manchester ` 

Leven, Ch., M.I. E. E., General Manager, Lahmeyer 
Electrical Co, Ltd, 109-111, New Oxford- 
st, London, W.C. (Drehstrom London, 282? 
Gerrard) E i 
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Lever Bros, Manufacturing Electricians, 101, 
Dawes-rd. Fulham, London, S.W. 

LEVI (JOSEPH) & CO, Sole Wholesale Agente 
for Jules Richard'a (late Richard Frères, of 
Paris) Electrical Instruments, 97, Hatton- 
gdn, London, E.C. (Leviathan London, 1001 
Holborn) See Advt., p. 1326 

Levi, Jones & Co., Ltd, Scientifie Instrument 
Makers, 29, Hoxton-sq, Old.st, London, №. 
(Mineralize London, 3836 Centrai) 

Levi, Walter, Manager, Midland Electrical Wire 
Co, Leicester 

Levin, A. E., Electrical Engineer, 504, Ainhurst- 
rd, Stoke Newington, London, N. 

Levy (L.) & Son, Dea'ers in old Electric Cable, 
Lamp Tope, 62, Albany-rd, Old Kent-rd, 
London, S. E. ( Levisomnus London, 1747 Hop) 

Lewelen (F. W.) & Co, Electric Light Con- 
tractors, Clacton-on-Sea 

Leweuz, H. I. Electrical Engineer, Stowage 
Wharf, Deptford, London, S.E. 

Lewes Electricity Works, Lewes (Proprietors, 
Lewes and Diatrict Electric Supply Co, Ltd, 
Donington House, Norfolk-st, London, 
W.C.; Resident Engineer, W. F, Bolton) 
See also p. 566 

Lewes, Vivian B., Professor of Chemistry, Royal 
Naval College, Greenwich, London, S.E. 

Lewin, S. H., Electrical Engineer, 154. Walton- 
st, Chelsea, London, S.W. (273 Western) 

Lewis A. E., Business Manager Electric Light 
Dept., Town Hall, Ealing, London, W. 
( Urbanissime London, % Ealing, 0 Chiswick) 

Lewis, D. Morgan, M. A., Professor of Physics, 
University College of Wales, Aberystwyth 

Lewis (Edwin) & Sons, Tube Manufacturers, 
Wolverhampton; and 143, Cannon-st, London, 
Е.С. (Lewis Wolverhampton, 7015) 

Lewis, F. E., Asst. Engineer, Corporation Elec- 
tricity Works, Canterbu 

Lewis, F. Harman, A. I. E. E., Electrical Engi- 
neer and Manager, Electrieity Supply Works 
of Leyton District Council, Cathall- d, Ley- 
tonstone, London, E. (61 Stratford) 

Lewis, Frank M., Electrician, Reason Manu- 
facturing Co, Ltd, Lewes-rd, Brighton 

Lewis, Frederic J., Electrical Engineer, 12, 
Burlington-chmbrs, New-st, Birmiogbam 

Lewis, Н. A., B. A., Electrical Department, North 
Staffordshire Railway, Stoke-on-Trent 

Lewis (Henry) & Co, Electricians, 2, Gt. Quebec- 
st, London, W. 

Lewis (Herbert) and Fletcher, Electrical Engi- 
neers, Prudential-bldgs, St. Mary -t, Cardiff; 
and Briton Ferry, Glamorgan 

Lewis, H. F. W., Electrical Engineer, 25, College- 
hill, Cannon-st, London, E. C. 

Lewis, H. K., Scientific Publisher and Book - 
seller, 136, Gower-at, London, W. C. 

Lewis, H. O., Asst. Permanent Way Engineer, 
Corporation Tramways Dept., Portsmouth 

Lewis, Joseph, Electrical Engineer, 5 and 6, 
Great Winchester; street, London, E. C. 
( Weathervane London, 3053 Central) 

See “ Lightning Conductor Manufacturers." 

Lewis, J. & S. W., Electric Motor Car Builders, 
Electric Motor and Engineering Works, near 
Twickenham Station, London, S.W. 

Lewis, Robert, Electrician, 37, Glenluce-rd, 
Blackheath, Loudon, S.E. 


Lewis (Samuel) & Co, Ltd, Manufacturers of 
Rivets, Bolts, Nuts, &c., Dudley (Lewis 
Netherton Dudley) 

Lewis, W. Y., Electrical Engineer, Messrs. S. 
Pearson & Co, Ltd, G. N. & City Railway, 
Poole.st, New North-rd, London, N. 

Lewisham and District Electric Supply Co, Ltd, 
Clock House, Arundel-st, London, W.C. 
2995 Gerrard) (F. Horne, Sec.) 

Lewkowitsch, Julius, Consulting Chemist and 
Engineer, 3), Queen Victoria-st, E.C., 
(Lewkowttsch London) and 71, Priory-rd, 
Kilburn, N.W. (^75 Paddington), London 

Leyshon, John W., 2nd Class Technical Officer, 
о Dept, G.P.O., London, 

C - 


Leyton District Council Electricity Works, 
Cathall-rd, Leytonstone, London, E. (F. 
Harman Lewis, Engineer and Manager) (61 
Stratford) 

Leyton Technical Institute, Leyton (Н. Hills, 
Principal) See also page 7.23 

Lichtenberg, Carl Louis, Resident Engineer, Elec- 
tricity Works, Kensington Court, Lond., W. 

Liddel, D. I., Outside Traffic Supt, Corporation 
Tramways, Glasgow 

Lidderdale,A.H., A. M. I. E. E., Electrical Engineer, 
South Hall, Hemel Hempstead 

Liddle, John, Patent Agent, 154, St. Vincent- 
st, Glasgow (Patentahle Glasgow) 

Liebert, Emil H., Electrical Eogineer, c/o J. 
Holroyd & Co, Ltd, Perseverance Works, 
Milnrow, near Rochdale 

Liebman, Edward, General Manager, Type- 
writiog Telegraph Corporation, Ltd, 92, 
Queen Victoria-st, London, Е.С. (2672 Bank) 

Liepmann (F.) & Co, Electricians, 215. Dawes-rd, 

Fulham, London, S.W. (776 Westen) 

Liffen, J. J., Electric‘an, 40, Windmill-rd, 
Croydon 

Lift Accessories, Co, Makers of Lift Controllers, 
Rolt-st, Deptford, London, S.E. 

Light Electric Motor Co, Manufacturers of 
Electrical Specialities, 164, Ноъагд-в%, 
Glasgow 

LIGHT (ELECTRIC) RAILWAY APPLICATIONS 
AND INQUIRIES — Sec paycs 458 and 439 

Light (James) & Son, Ltd, Oil Manufacturers, 
Liadgo Works, and 9, Rumford-st, Liverpool 
(588 Central) 

LIGHT RAILWAY COMMISSION, 54, Parliament- 
st, Westminster, London, S.W. For Officials, 
see page 7:37 

LIGHT RAILWAYS, BOARD OF TRADE RULES 
AS TO APPLICATIONS, &c.— “се pages 263 
to 269 i 

Light Railway and Tramway Journal (weekly ). 
16, Eldon-st, London, Е.С. (Editor, W. E. 
Freir) (Ann. sub., 10s.) (17 / London Wall) 

Light Railway Syndicate, Ltd, 56, Linco!n’s Inn 
Fields, London, W.C. 

Lightfoot Bros, Electrical Engineers, 15a, 
Cooper-st, Manchester (520) 

Lightfoot, Thomas Bell, Consulting Engineer, 
55, Queen Victoria-st, London, Е.С. (Separa - 
tor London, 5841 and 5842 Bank) 

Lighting Corporation (The), Ltd, Electric Light. 
Contractors, 4, Bloomsbury-st, and (works) 
15, Dyott-st, London, W.C. (Wenham 
London, 3748 Gerrard) 


ELECTRICAL TRADES DIRECTORY.—1904. 


LIG—LIV 


Lightning Research Committee (c/o Royal In- 
stitute of British Architects), 9, Conduit-st, 
London,W.) Killingworth Hedges, Hon. Sec.) 

Liley, E. L., Electrician, Central Electric 
Works, Wood at, Liverpool 

Liley (Wm.) & Co, Electricians, 72, Wood-st, 
Liverpool, W. (2974 Central): 

Lilleker, J. Е., Mains Supt. Corporation Elec- 
tricity Works, Rotherham 

Lilley (John) & Son, Scientific Instrument 
Makers, 10, London-street, London, E.C. 
(Integrator London, 4114 Avenue) 

Lilley (Wm. E.) & Co, Electrical Engineers, 38, 
Sidney-st, and 12, Market st, Cambridge 
(Lilley Cambridge) 

Limavady Power and Light Works, Largy Mills, 
Limavady, Ireland (Е. J. S. Ritter, Eugi- 
neer-in-Chief) (Ritter Limavady) 

LIME WASHING IN FACTORIES AND WORK- 
БНОРВ— See раде 116 


Limerick Corporation Electricity Works, Limerick | 


(J. Enright, Consulting Еоршеег; А. D. 
Raine, Resident Eugineer) 

Limerick Electric Tramways Co, Ltd, 61, Dawson- 
st, Dublin 

Linay, J. Carter, Manufacturing Electrician, 
High-st, Chatham; & Vulcan Works, Rochester 

Lincoln Corporation Electricity Supply Works, 
Lincoln (Stanley Clegg, City Electrical 
Engineer) 

Lind, Andrew L., A. I. E. E., Electrical Engineer, 
5, Cecil-rd, Prenton, Birkenhead 

Linden, H. J., Electrical Engineer, 117, Boun- 
dary-rd, St. John’s Wood, London, N.W. 

Lindley, Herbert, Genera! Manager Kendal & 
Gent, Victoria Works, Gorton; and Pear- 
tree Cottage, Oldfield-rJ, Altrincham 

Lindsay, Alex., A.M.I.E.E., Electrical Engineer, 
104, Armadale-st, Dennistoun, Glasgow 

Lineham, Wilfrid J., M. I. C. E., M. I. E. E., M. I. M. E., 
Consulting Engineer aod Head of Civil, 
Mechanicaland Electrical Engineering Dept., 
Goldsmiths’ Company's Instituts, and 21, 
Newstead-rd, Lee, London, S.E. ` 

Lines & Co, Electricians, High-rd, Ilford, Essex 

Liney (Chas.) & Sons, Electrical Engineers, Kelso- 
pl Stanford-rd, and la, Sussex Villas, 
Kensington, London, W. (798 Kensington) 

Linford, W., Electrician, Borough Electricity 
Works, Hornsey, Middlesex 

Ling, A. R., Consulting Chemist, 74, Gt. Tower- 
st, London, E.C. (Catalysis London) 

Ling, Arthur, Electric Bell Fitter, 138 and 140, 
Fetter-lane, London, E.C. 

Linley & Co, Dealers in Electric Fittings, River 
Plate House, Finsbury Circus, London, Е.С. 

Linney, Chas. T., Electrical Engineer, Chatham, 
Rochester and District Electric Lighting 
Co, Whittaker-st, Chatham, Kent 

Linolite Co, Owners of Beuttell's Patent Electric 


Illuminating System, 47, Victoria-st, Lon- 


don, S.W. (244 Victoria) 

Linotype and Machinery, Ltd, 188 & 189, Fleet- 
st, and 15, Tudor-st, London, Е.С. (Linotype 
London, 1464 Holborn), and at Broadheath, 
near Manchester (Linotype Altrincham, 76) 

Linsell, S. E., A. M. I. E. E., Electrician, Martin's 
Hall, Stebbing, Essex 


Linton, J. В. W., Electrical Engineer, 60, St. 


Martin's-lane, London, W.C. 


Lintott, H. J., Electrical and Mechanical 
Engineer, Engineering Worka, Horsham 
Linzell, A. D., Electrical Engineer, 34, Nadine- 
st, Church- lane, Charlton, London, S. E. 
Lironi, V. G., M. I. M. E., A. M. I. E. E., Resident 
Engineer, Municipal Tramways, Ports- 

mouth ; and 20, Allens- vd, Southsea 

Lisbon Electr.c Tramways, Ltd, I, London Wall- 
bidgs, London, Е.С. (S. W. Jameson, Sec.) 
(Lisbonense London, 2827 London Wall) 
See also р. 266 

LISTER ELECTRIC MANUFACTURING CO, 
Dursley, Glos. (Electricity Dursley, 6); 52, 
Cannon-st, London, Е.С. (Arinatriæ London, 
5091 Bank); and Baltic-chmbrs, 50, Well- 
ington-st, Glasgow (Hyd rostat Glasgow, 1956 
Argyle, 9055 Corp) See insert. Advt. facing 
р. 1086 and also page 560 

Lister, J., Lecturer in Mathematics, South- 
Western Polytechnic, Manresa-rd, Chelsea, 
London, S.W. 

Lister, J. Fraser, A.M.I.E.E., Gen Manager Lister 
Electric Manufacturing Co, Dursley, Glos. 

Lister (T.) & Co, Brassfounders, Ltd, Eagineers 
and Boiler Mountings Makers, Brighouse, 
Yorks. (Lister Brighouse, 51) . 

Littauer, James, Dealerin Electrical Supplies, 72, 
Finsbury Pavement, and 4, Cross-st, Fins- 
bury, London, Е.С.  (Litülerula London, 
2331 London Wall) 

Little, C. W. G., British Electric Traction Co, Ltd, 
Donington House, Norfolk-st, London, W.C. 

Little, Егаок, Electrical Engineer, c/o W. Dixon 
& Co, Ward's-bldge, High Bridge, Newcaatle- 
ор-Тупе 

Little, Norman E. G., Chief Asst. Engineer, 
Corporation Electricity Works, Doncaster 

Littleboy, T. Graham, Electrical Engineer aud 
Manager English Electric Carbon Co, Ltd, 
Carbon Worke, Brymbo, and Pen-y-Gartb, 
near Wrexham 

Livens, C. M., Electric Light Contractor, 172, 
High- st, Burton-on-Trent( Livens Burton, 6I) 

Livens, F. H., A. M. I. C. E., Engineer and Director 
Ruston Proctor & Co, Ltd, Lincoln 

Liverpool Corporation "Tramwaye, 6, Sir 
Thomas-st, Liverpool (Chas. R. Bellamy, 
А.М. Inst. C.E., General Manager) (Tram- 
ways Liverpool, 7701, 7702 and 7706) 

Liverpool Corporation Electric Supply Works, 
15, Highfield-st, Liverpool (Alfred Clough, 
Resident Electrica] Engineer) (Dynamo 
Liverpool, 946) 

Liverpool District. Lighting Company, Limited, 
Electric Light Engineera and Contractors, 
22, Наскіпв Hey, Liverpool (6733 Central) 
(W. Miles Horsfall, Engineer-in-Chief) See 
also page 666 

Liverpool Electric Cable Co, Ltd, Manufacturers 
of Electric Wires & Cables, Vauxhall-rd, Liver- 
pool (S. Hartford, Sec. and Comm. Man.; 
R. Taylor, Man. Dir.) (Concentric Liver- 
pool 6563) Bee Adyt., р. 16, «nd also page 566 

Liverpool Engineering and Condenser Co, 
Limited, Makers of Feed. Water Heaters, 
Condensers, &c., Perry-st, Liverpool (Elimi- 
nator Liverpool, 7300) 

Liverpool Engineering Society, Royal Institution, 
Colquitt-st, Liverpool (R. C. F. Annett, 
Hon. бес; О. T. Manson, Asst. Sec.) 
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Liverpool Overhead Railway Co, Ltd, 51, James- 
st, Liverpool (Harnwod Liverpool, 5460) 

See also page 206 
Sir W. В. Forwood ... 


S. В. Cottrell, M. Inst. C. E., 


51, James · st Liverpool) 
W. H. Alexander . Secretary 

Liverpool Refrigeration Co, Ltd, Makers of Elec- 
trical Refrigeration Apparatus, 32, Drury- 
bldgs, 21, Water-st, Liverpool (Polar Liver- 
pool, 6897 Central) 

Liverpool Research Laboratory, 151, St. Domin- 
go-rd, Everton, Liverpool (Henry N.Warren, 
Principal) 

Liverpool Rubber Со, L'd, Insulating Material 
Manvfacturers, 292, Vauxhall-rd, Liverpool; 
and 54, Aldermanbury, London, Е.С. 

Liverpool School of Science, Technology and Art, 
Liverpool For Teachers see page 724 

Liverpool Silver & Copper Co, Ltd, Wire Manu- 
facturers, 5, Fenwick-st, Liverpool; and 
(works) Widnes (Lewisson Liverpool) 

Liversedge, А. J., A. M. I. C. E., Consulting Engi- 
nee", C lack. house, Arundel-st, London, 
W.C. (4552 Gerrard) 

Liversidge, E., Electrical Engineer, 4, King’s 
Head-yard, Cloth Hall-st, Huddersfield 
Livesay, Arnold G., Asst. Electrical Engineer, 

City ‘Tramways, Leeds 

Livet, Е. А. Electrical Engineer, Daimler 
Motor Co, Ltd, 219, Shaftesbury-ave, 
London, W. 

Livingston, Halton & Co, Ltd, Agents for Hong- 
Kong Electrie Co, Ltd, 5, Whittington-ave, 
London, Е.С. (Oibstaff London, 5540 Avenue) 

Livingston, James, Telegraph Engineer, Postal 
Telegraphs, Glasgow 

Livingston (James) & Son, Metal and Machinery 
Merchant, 34, Gracechurch- st, London, 
E.C. ( Livingston London, 930 Avenue) 

Livingston, R. D., Electrical Engineer, 1681, St. 
Vincent-st, Glasgow 

Шапд о District Council's Electricity Works, 
Llandilo (J. Bowen, Engineer) 

Llandrindod Wells Electric Light and Power 
Со, Ltd, (J. Owens, Secretary) See also 

e 20 

L'andudno and Colwyn Day Electric Traction 
Co, Ltd, 355, Brazennose-st, Manchester 
See also раде 56G 

Llandudno Council Electricity Supply Works, 
Llandudno (Н. Morton, Chief Engineer) 

Llangollen and District Electric Light and Power 
Co, Ltd, Bridge-st, Llangollen Sce also page 
566 

Llanrwst Electricity Supply Со, Ltd, 14, Wat- 
ling-st. Llanrwst, Denbighshire See also 
pare : 

Llantwit Eogiveering and Foundry Co, Ltd, 
Electrical and Mechanical Engineers, Llant- 
wit, Glam. : and 17, Philpot-lane, Lond., Е.С. 

Llewellin's Machine Company, Makers of Timne- 
Checking Apparatus, lo, King-sq, Bristol 
(Hewelltns Bristol) 

Lloyd-Barnes, J. E., M. I. M. E., Head of Engi- 
neering and Electrical Depts, Birkenhead 
School of Science and Art, Birkenhead 

Lloyd & Co, Electrical Engineers, 1, King.at, 
Rock Ferry, Birkenhead (/5, 


Chairman 
Manager & En- 
gineer (Motor 
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Lloyd, Cyril E., Consulting Engineer (Medhurst 
and Lloyd), 15, Victoria-st, London, S.W. 
(Synchron us London, 257 West) 

Lloyd (F. H.) & Co, Ltd, Makers of Points and 
Crossings, James Bridge Steel Works, nr. 
Wednesbury (Steel Darlaston,44. Darlaston) 

Lloyd, J., Manager Southport Tramways Co 
Southport 

Lloyd, R. S., M. I. E. E., с/о Hayward-Tyler & Co, 
90 & 92, Whitecross-st, London, E. C. 

Lloyd's Register of British and Foreigu Shipping, 
71, Fenchurch-st, London, Е.С. (А. С. 
Dryhuret, Secretary) (Committee London, 

211 Central) 

LLOYD'S REGISTER ELECTRIC SHIP LIGHTING 
RULES—see pages 285 to 287 

Loach & Clarke, Makers of Electric Light Fit- 
tings, 20. 25, Essington-st, Birmingham 
(Loach Birmingham, 1518) 

Loam, Edgar, А.1.Е.Е., Electrician, Moditonham, 
near Saltash, Cornwall 

Loam, F., Electrical Engineer, Callender's Cable 
and Construction Co, Hamilton House, 
Victoria Embankment, London, E.C. 

Lobenthal & Co, Dealers in Carbons, 11 & 12, 
Bridgewater-st, Barbican, London, Е.С. 

Lobley, Joseph, M.I.C.E., Borough Engineer and 
Surveyor, Hanley, Staffs. 

Lobnitz & Co, Ltd, Engineers and Builders of 
Submarine Cable Laying and Repairing 
Ships, Renfrew, N.B. (Lobnitz Renfrew, 4) 

LOCAL AUTHORITIES (London and Provincial) 
Chief Officials of—see payes 632 to 659 

This list is specially prepared for this Direc- 
|. tory, and is corrected up to January, 1904. 

LOCAL GOVERNMENT BOARD, Whitehall-gdns, 
London, S.W. For Officials see p. 737 

Loch, J. H., Electrical and Mechanical Engineer, 
174, Bouverie-st, London, Е.С. 

Lock, W. B., A.LE.E., Electrician, 15 & 16, 
Norfolk-st, King's Lynn 

Locke, T. A., A. M. I. E. E., Charge Engineer, Cor- 
poration Electricity Works, Prince Rock, 
Plymouth 

Locke, Blackett & Co, Ltd, Lead Manufacturers, 
Gallowgate, Newcastle-on-Tyne 

Locke, Lancaster and W. У. & В. Johnson & 
Sons, Ltd, Lead and Litharge Merchante, 
94 Gracechurch-st, London, E.C. ( Locklancoe 
and Sonjon London, 4056 Avenue) 

Lockerbie & Wilkinson, Ltd, Dealers in Electrical 
Supplies, Station-st, Birmingham (Lockerbic 
Birmingham, 1516) 

Locker (Thomas) & Co, Wire Manufacturera, 
Warrington (Lockers Warrington) 

Lockett (W. H.) & Со. Engioeera snd Мг 
Furnishers, Dyera-bdge, Holboro, London, 
Е.С. (Sedately London, 1255 Holborn) 

Lockhart & Macnab, Electrical Engineers, 34-38, 
Craigs, Stirling (0164) 

Lockie, Jolin, C.E., Civil Engineer and Editor of 
The Steamship, 2, Custom House-chmbrs, 
Leith  (Loc*?e Leith) 

LOCKWOOD (CROSBY) & SON, Technical 
Publishers, Stationer's Hall-court, London, 
Е.С. (Crosby | Lockwood | London, 4421 
Central) See Advt. p. 36 

Lockwood, Jaines, District Superintendent 
Edison and Swan United Electric Light Co, 
Ltd, Marble-st, Spring Gardens, Mancl. ester 


SPEGIAL NOTIGE. 


The Publisher will be glad to 
have particulars of any returned 
communications from addresses 
taken from this Directory— Home, 
Colonial, or Foreign. 

Many firms courteously send 
a list of these or the returned 
wrappers or envelopes, and so help 
to keep the Directory accurate and 

complete. 


Your assistance in this direc- 
tion will be much esteemed. 


1, 2 & 3, SALISBURY COURT, FLEET STREET, ` 
LONDON ENGLAND. 


__ —— —— _ ______ 
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Lockyer, C. Jones, 
Oxford 

Lockyer, W. А. Elec'rical Engiueer, High.st, 
and Church-st, Uckfield, Sussex 

.Locomobile Co. of Gt. Britain, Ltd, Motor Car 
Builders, 39-43, Sussex-pl, London, S.W. 
(Locomobile London,645 and674 Kensington) 

Loco. Packing Co, Boreham Wood Works, Elstree, 
Herts. | 

Lodge Electric Lighting Co, Electrical Соп- 
tractors and Eugineers, 84, Lord-st, Liver- 
pool (5.3%; Central) 

Lodge-Muirhead Wireless and General Tele- 
graphy Syndicate, Ltd, Telegraph Contrac- 
tors, 54, Old Broad-st, London, Е.С. (730 
London Wall) See also page 567 

Lodge, Prof. Alfred, M.A., Professor of Pure 
Mathematics, Cooper's Hill College, Engle- 
field Green, Surrey 

*Lodge, Sir Oliver J., D.Sc., F.R.S., Principal 
of theUniversity of Birmingham, Mariemont, 
Edgbaston, Birmingham 

Loeffler, Ludwig, Civil Engineer, 12, Queen 
Anne’s-gate, S.W., and tne Abbey, Campden 
Hill-rd, W., London 

Loewe (Ludwig) & Co, Ltd, Machine Tool Makers 
and Agente, 30 & 352, Farringdon-rd, 
London, Е.С. (Н. Е. L. Orcutt, Man. Dir.) 
( Oreutt London, 1707 Holborn) 

Loewi, O., Secretary of the Electrical Co, Ltd, 
121-125, Charing Cross rd, London, W.C. 

Login, Louis C. „Electrical Engineer, 38, Marquess- 
rd, Canonbury, London, N. 

Lole & Lightfoot, Electric Lighting Contractors, 
Trafalgar eq, Chelsea, Londun, S.W. (Light- 
ness London, 409 Kensington) 

Lomax & Co, Electrical Engineers, 64, Market- 
st, Darwen (4X) 

Lomer, Edward, Agent for A.F.A. Storage 
Batteries, 12, Sv. Mary Axe, London, E.C. 
(Ferreria London, 4020 Avenue) 

London Aluminium Company, Limited, Alu- 
minium Merchants, Kniglitrider-st, London, 
Е.С. (Twinkle London, 5946 Bank) 

London Association for Protection of Trade, 16, 
Вегпег ar, London, W. (secretary, J. H. 
Надкеп) 

London Auto Car Co, Ltd, Motor Car Builders, 
182, Сгау’в Inn.rd, London, W.C. (1521 
Holborn) 

LONDON-BRUSSELS TELEPHONE See раде 52; 

London Court of Arbitration, Guildhall, London, 
Е.С. (T. Hewitt, К.С, President; С. Е. 
Monckton, Registrar) Sce also р. 670 

LONDON CHAMBER OP COMMERCE (Iucor- 
porated), Ox! ord Court, Caonon.st, London, 
Е.С. (Kenric B. Murray, Secretary) ( Conven- 
tion London, 327 Bank) For Objects of 
the Electrical and Allied Trades Scction 
see р. 669 

LONDON COUNTY COUNCIL, Spring-gdns, S.W. 
(Witan London, 4201 Gerrard); (Works) 
23, Belvedere-rd, Lambeth, S.E. (615 Нор); 
(Electricity Meter Testing Station) 42, Cran- 
bourn-st, Leicester-syuare (5878 Gerrard) 
(T. P. Gunyon, Engineer-in-charge) ; and 
(Technical Education Board) 116, St. 
Mart in's-lane 3542 Gerrard) W. C., London 
For full list of Officials and other particulars, 
see pages 742 and 743 


Electrician, 8, New-road, 


London County Council Electric Tramways, 
oe? Camberwell New-rd, London, В.Е. 
(J. Н. Rider, Electrical Engineer; А. L. C. 
Fell, Manager) (1.230 Hop) 

London and District Telephone Co, 107, Can- 
non-st, London, Е.С. (5333 Bank) 

London Electric Supply Corporation, Ltd, 254, 
Cockspur-st, Pall Mall, S.W. (Generator 
London, 3800 Gerrard), and Stowage Wharf, 
Deptford, S.E. (Oignentia London, 616 
Dep'ford), London See also page 567 

R. Stewart Bain, С.А. Managing Director 
H. R. J. Burstall... Consulting Engineer 
G. W. Partridge Chief Engineer 

London Electric Warehouse Co, Ltd, 7, Laurence 
Pountney-hill, London, E.C. 

LONDON ELECTRIC WIRE COMPANY, 
Liinited, Wire Mauufacturers and Coverers, 
Anchor Works, Playhouse-yd, Golden-lane. 
London, E.C.; and Church-road Works, 
Leyton, E. (Electric London, 105 Bank) 
See Advt., p. 8, and раде 567 

London Electrical Contractors’ Association, 141, 
Fenchurch-st, London, E.C. (E. L. Berry, 
A.M.LE.E., President; E.J. Hogan, Hon.Sec.) 

London Electrical Engineera, Ltd, Union-bldgs, 
Clerkenwell.rd, London, Е.С. 

London Electrical FittingsCo, Ltd, Roberts Works, 
Hampstead-rd, London, N.W. (Filosofone 
London, 441 King’s Cross) 

London Electrical Syndicate, Ltd, 70, Bruns- 
wick-rd, Poplar, London, E. 

London Electromobile Syndicate, Бод, Electric 
Motor Makers, 34, Euston-bldgs, London, 
N.W. (Unpa«sable London, 3108 Central) 

London Electron Worka Co, Metal Manufacturers, 
Regent's Dock, Horseferry-rd, Limehouse, 
London, E. (Stannum, London, 791 East) 

London Electro- Plating and Refining Co, Ltd, 23, 
St. John's-In, Clerkenwell, London, Е.С. 

London and General Water Purifying Co, Ltd. 
Water Purifying Plant Makers, 157, Strand, 
London, W.C. (Aquariolum London) 

London Hoist and Machinery Co, Hoist and 
Crane Makers, 105, Worship-st, London, E.C. 
(9223 London Wall) 

London Mathematical Society, 22, Albemarle-st, 
London, W. (Major MacMahon, President; С. 
Larmor, Treasurer ; А. С. Love, M.A., Sec.) 

London Motor Garage Со, Ltd, 35-37. Wardour- 
st, Sbaftesbury-ave, London, W. (Auto- 
moteur London, 2087 Gerrar4) 

London and Paris Electric Railroad Synd'cate, 
Ltd, 24, Victoria-*t, London, S.W. 

LONDON-PARIS TELEPHONE See раје 5/3 

London Platino-Brazilian Telegraph Со, Ltd, 
Electra House, Finsbury Pavement, London, 
Е.С. See also page 077 

Sir J. Wolfe Barry, K.C.B. Chairman 
Е. Steer Нодвоп Secretary 

London and Provincia! Electrical Maintenance 
and Conetruction Co, 71, George-st, Croydon 

London and Provincial Telephone Company, 11, 
Queen Victoria-at, Lond., Е.С. (1809 Central) 

London Rubber Manufacturing Co ‘Electrical Ac- 
cessory Manufacturers, 38, Croft st, Deptford 
London, S. E. (Muslinet London, 5 Deptford) 

London Scaling Company, Boiler Cleaners, 
Leadenhall House, 101, Leadenhall-st, Lon- 
don, Е.С. (Corrosion London, GOU Avenue) 
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London Smelting ang Refining Syndicate, 82, Lorain Steel Co, Makers of Ry i 
Victoria-st, London, S.W (Zi 


e тату Гоп. · Crossings, 71 aud 72, King Wilia 
don, 748 Westminster) don, E.C. ( Thoughtful Loudon, 5982 Avenue) 
London & Suburban Lighting Co, 31, Parsons Lord, А. F., Electrical Engineer, 29, West well. 
reen, Fulham, London, S.W. st, Plymouth 
London United Electric Railway. Syndicate, 16, | Lord, Е. А. B., Electrician, W. F. Dennis & Co, 
t. George. ar, Lond., S. W. (790 Westminster) 49, Queen Victoria st, London, Ee 
London United Tramwaya (19011, Ltd, 88, High- Lord, Jatnes. Electrica] Engineer, Brush Elec. 
rd, Chiswick, London, W. (J. Clifton Robin- trical Engineering Co, Falcon Works, 
воп, Man. Director; W.G. Verdon Smith, Sec. 
(30 Hammersmith) See also P. 267 
London Wire Cordage Co, Wire Rope Makers, 10, 
ham et, Kentish Town, London, N W. 
London, w. J. A., Engineer, Turbine Dept, 
British Westinghouse Electric and Mfg. Со, 
Trafford Park, Manchester 
London Zinc Mils, Limited, Zinc Rollin 
Wenlock. rd | 


«ord, J. С. & W., Agents for Turbi 

Leadenhall-st, London, Е.С. 

Lord & Shand, Ltd., Electrical Engineers апа 

ontractors, 29, West wel]-st 

(Ohm Plymouth, 58S) 

rd. W. Electrician, 41, Albert.rd, Ма, 
borough ( 

Lord (W, Turner) & Co 


8 Mills, 


Ules. 
А City-rd, London, N. (Zine 


» Electric Light Con. 
g tractors, 120, Mount st. and 54, North 
Londonderry Corporation Electricity Supply Row, London, W, (Lordosis London, 5273 
Works, Strand-rd, Londonderry (В. У. Сеггага) 
Macrory, Chief Engineer) (154) 


Londonderry. Moy], Electric Railway Syndi- 


vrenz, Hugo, Manufacturers’ Agent, 7-8, Idol- 
3 s » London, Е.С. 


lane, London, Е.С. (L 
) 


"Den ` London, HE 


Avenue | 
се also page jt ring Е H „ Elestric‘an, fe Doughty-at, 
ng, A. de L., Mechanica] and Electrical Engi- London, W.C, 
neer, Crosby Cote, Northallerton, Yorks, "LORRAIN, J. G., M. I. E. E., M. I. Mech. E., C 
Long ( E.)& Sons, Electrjc Lig 


Char- 
Norfolk House, 


„С. (Lorrain Loudon, 
2511 Сеггага) See Advt., р. 1182 


Lotz, Abbott & Co, Ltd, Agents for the « Watt” 

ncandescent Lanip, 66, Queen-st, London, 
(Ingbooth London, 5979 Bank) 

Loud, H. S., General Manager of Works, British 

Westinghouse Electric & Mfg. Co, Trafford 


ark, Manchester (4277) ; and Derwent 


ht Engineers and 
Bell Fitters, 13 & 14, Sydney-st, Brighton 
Long Eaton District Council Elec 
Long Eaton (Frank Worrall, 
Long, Е. D., A. M. I. E., Electrica Engineer, 
Council Electricity Works 
ng, Edmund J. H., Electrical g 
Engineer, 54, High.at, Lewes ( Long Electri- 
cian Lewes) 
Long, Е. M., City Electrical Engineer, Corpora- 
tion Electricity Works, Duke.st, N orwich 
Longbottom, B., Electrical Engi 
Chapeltown-rd, Leeds (ћ 


tered Patent Agent, 
N orfolk-st, London, W 


Loughborough & District Ele 
Syudicate, Ltd, Victoria W 
rd, London, S. E. Sce also page 367 

Louis, P. v. E., Electrical Engineer, 45, Hender- 
son- rd. Forest Gate, London, E. 

Love, A. E. H., D. Sc., M A., Professor of N 
Philosophy, The University, Oxford 

Love Bros, Electrical Engineers, 47, Standon-rd, 
Wandsworth, London, S. Ww. 

Love. C, F, Chief Asst. Engineer, Winchester 


etrie Trac tiorr 
orks, Bel vedere. 


Longden & Co, Electric Light Fittings Makers, 
447, Oxtord. „M' 


Longford Wire Co, Ltd, Dall 


atural 


am-lanc, Warring- 


cal and General Electric Light & Power Co, Ltd, Electricit У 
Publishers, 58-41, Paternoster.row. London, Works, Winchester 
„С. (Longmans London) ve, Е. G., Maing Superintendent, Corpora- 
Longridge, Michael, M.A, M. I. C. K., Chief tion Electricity Supply Works, Halitax, 
Engineer to the Engine, Boiler and EL orks 
Insurance Co, Ltd, 12 


King. st, Manchester 
( Longridge Manchester, 2577 Nat) 


Love's Electric Traction Co, Ltd, Suffolk 
Longstrethe, Ltd, Accumulatoi 


House, Laurence Pountney.hil], London, 
tor Makera, Harvey’s- Е.С. (С. үү, Turner, Secretary) | 
Марв, 4274, Strand, London, W.C. (фића. Lovegrove (David) & Son, Electrica] Engineers, 
node London, 60/00) Central) 222 


A, Belxize-road, Нара 


Lovell ( F. H.) & Co, Manufacturers of Tram wa 


Accessories, 8, Long-lane, Smithtield, Lon. 
don, Е.С. 


Lovell, В. P., Electrician, c/o Ferranti, Ltg e 
Но птооа, Lanca. 

Lovelock, Seabourne & Lee, Electrica] Engineers 
and Contractors, 61, Leadenhall.st, London, 
E.C 


Longton Electricity and Gas Works, Longton 


ad, Londe м2, 
ford, Engineer and Mana- 
3 


Longwood, Yorks, ( Welsh 
А. Е 


Loos, ^ Asst, "пртеег, Electric Power 
Station, Ilkeston, Derbyshire 
ег, R. F., Electrica] Engineer, 15, Wiltshire. 
rd, Brixton, London, S.W. 
'h., Electrical Engineer, Eureka Mfg. 
Co, Broad-st Hous 


e, . : and 
Tacoma, Surbiton Hill, Surrey 


Loveridge, Ltd, Electric Bel] Fitters, 155, Bute. 
st, Cardiff (Justice Сига гў) 

Lovey, А. Féri, Electrician, 20, The Common A 
Woolwich, London, S.E, 


Low, D. A., Wh. Sc., M. I. M. E., Professor of Engi- 
neering, East London Technical College, 
People's Palace, Mile End-rd, London, Е. ` 

Lowcock (Arthur), Ltd, Fuel Economiser Makers, 
Coleham Foundry, Shrewsbury 

Lowcock, С. W., M.LE.E., Electrical Engineer 
and Managing Director Engineering Under- 
takings, Ltd, 14, College Land, St. Mary's- 
st, Manchester 

Lowcock, S. R., Consulting Engineer, Temple 
Courts, Temple-row, Birmingham (:2746) 

Lowdon Bros. & Co, Electrical Engineers, Temple 
Works, Dundee (6/8); and at Glasgow 
(736) and Edicburgh (7/87)  (Lowdons 
Dundec or Glasgow, Lowdon Edinburgh) 

Lowdon, E. J. B., Electrical Eogineer, Tewple 
Works, and 21, North Tay-st, Dundee 

Lowe, А. H., Mechanical Supt., Corporation 
Tramway Dept, Sheffield 

Lowe, A. J., Electric Light Contractor, Phoenix 
Works, Aberdeen-walk, Scarborough 

Lowe, Е. J., Consulting Electrician and Electro- 
Metallurgist, 5, Prarson- ter, Queen's- rd, Leeds 

Lowe, L. Harvey, Di-trict Manager National 
Telephone Co, 146/150, Wardour-st, Lon- 
don, W. 

Lowe, R, Electrical Engineer, 250, Keninure-st, 
Pollokshields, Glasgow 

Lowestoft Corporation Electricity Worka, Lowes- 
toft (С. А. Bruce, Chief Engineer, 

Lowndes, Charles E., Electrician, 162, Shaftes- 
bury-ave, London, W.C.; and 9, Wood. 
ridings-ave, Hatch End, near Watford (2435 
Gerrard) 

Lowne (R. M.) & Sons, Makers of Electric Clocks, 
Ravenscroft, Bromley-rd, Catford, London, 
S.E. 

Lowrance (M.) & Son, Manufacturing Elec- 
tricians, Peel-sq, and Market-st, Barnsley 

Lowry, W., Electrical Engineer, Electric Light 
Insurance and Maintenance Co. (Ltd), 100, 
St. Martin’s-lane, WC and The Limes, 
Whiteball-rd, Thornton Heatb, S. W., London 

Lowson, James, Electrician, 10, West Campbell- 
st, Glasgow 

Lowther, P. Y., Electric Bell Fitter, 60, Queen’s- 
rd, Bayswater, London, У. (509 Western) 

Lowthian, Geo., Consulting Engineer, 38, Parlia- 
ment-st, London, S.W. 

Lucax, A., Electrical Engineer, District Manager 
British Thoinson-Houston Co, Ltd, 41, 
Church-st, Sheffield  (Asteroidal Sheffield, 
22: and $123? 

Lucas, A. F., Manager of Corporation Tram- 
жауа, Leicester 

Lucas (Christopher), Ltd, Electric Light Fittings 
Makers, Atlas Lamp Works, Gt. Kmg-st, 
Hockley, Birmingham 

Luca & Davies, Engineers & Model Makers, 9, 

Wickham-st, Tyer-st, London, S.E. 

Lucas, Edw. & W., Engineers and Tool Makera, 
Dronfield Forge and Shovel Works, Sheffield; 
and London, Е.С. (Spades Dronfield, 16 ; 
Important London, 488 Bank) 


Lucas, Е. R., Engineer-in-Chief, Telegraph Con- 


struction and Maintenance Company, Ltd, 
Enderby'a Wharf, Greenwich, London, S. E.; 
and Greennall, Forest Row, Sussex 


lucas (J. E.) & Son, Electric Crane Builders, 


Brockley, London, S.E. 
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Lucas, L., Electrician, 97, St. Mark'a-rd, North 
Kensington, London, W. 

Lucas, Owen David, Consulting Engineer, 49, 
Liaden-gardens, London, W. (7491 Western) 

Lucas (Owen) & Pyke, Consulting Electrical and 
Mechanical Engineera, 59, Victoria-street, 
London, S.W. (Synchronize London, 15 


Westminster) 
Lucas, William, M.A., Electrician, 25, Glaslyn-rd, 
Crouch Eud, London, №. . 


Luck, J. M., Electric Bell Fitter, Godalming 

Lucock, H., Mains Supt, Corporation Electricity 
Works, Coventry 

Lucy (У. & Co, Limited, Electrical and 
Mechanical Engineers, Eagle Iron Worka, 
Oxford (George Gardiner, Man. Dir.) (97) 

Ludlow & Kuight, Electrical Engineers, 14, 
Grosvenor-bldge, Steelhouse-ln, Birmingham 

Lugara, C. E., Manager Elec. Dept., A.B.P. Accu- 
mulator Co. (Ltd), Parktield Works, Stock- 
ton-on-Tees ; and Hazlehurst, Saltburn (54) 

Luke, H., Electrician, 14, Brazenose-street, 
Manchester (7.48) 

Luke, P. V., C. I. E., M. I. E. E., Telegraph Engi- 
neer ex- Deputy Director-General of Indian 
Government Telegraphs), 57, Albert Gate- 
шапе, London, S. W. 

Luke & Spencer, Ltd, Emery Wheel Makera, 
Broadheath, near Manchester (Emery 
Altrincham, 49 Altrincham) 

Lumbers, Megson & Co, Electrical Engineers, 5, 
Edmund-st, Liverpool, W. 

Lumby, Son & Wood, Limited, Engineers and 
Boiler Makers, West Grove Boiler Works, 
Halifax (Lumby Ни рае) 

Lummis-Paterson (С. W.) & Co, Electrical En- 
gineers, Heaton-rd, Newcastle-on-Tyne 

Lumsden, J. T., Superintendent Commercial 
Cable Co, 29, Sandhill, Newcastle-on-Tyne 

Lund Bros, & Co, Electric Light and Power Engi- 
neers, 78, Queen Victoria-st, London, Е.С. 
(1719 Central) 

Lund, Chas. W., A. I. E. E., Electrical Dept., L. and 
N. W. Railway, Preston 

Lund, Edward, Engineer and Electric. Pump 
Maker, Newbridge-lane, Stockport (Pul- 
sating Stockport) 

Lund, Richard, A. M. I. E. E., 78, Queen Victoria- 
st, London, E. C. (7219 Central) 

LUNDBERG, ANDRE PET T. R, M. I. E. I., 
Manufacturer of Electric Light Fittings, 
Inventor, Patentee, and Manutacturer of the 
Dor“ and “UNIVERSAL” Wall Connections 
“Pivot” and “IMPROVED PIONEER” Switches 
and their modifications, Main and Branch 
Switches, Switch Boards, Distribution 
Boards, Floor and Wall Connections, Cut- 
Outs, Ceiling Roses, &c., Pioneer Electrical 
Works, 477-487, Liverpool-rd, London, Ny 
(Lundberg London, 1746 North) See 
Advt., p. 1292 

Lundberg, Gus. C., A. M. I. E. E., Electrical Engi. 
neer, Pioneer Electrical Works, 477.487, 
Liverpool: d, London, N. (Lundberg London, 
1746 North) 

Lundberg, P. A., Electrician, Pioneer Electrical 
Works, 477-487, Liverpool-rd, London, N. 
(Lundberg London, 1746 North) 

Lunken Valve Company, 35, Great Dover-st 
London, S.E. (Lunken London) 


Please forward at once to Mr. G. TUOKER, 1, 2 and 3, Salisbury-court, Flcet-street, 
London, any Alterations or Corrections necessary in the above particulars, 
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Lunn, E.. Engineer-in- Є Corporation Elec- 
tricity Works, Huddersfield 

Lunn, J. R. P., Electricity and Tramwaya 
Engineer, Electricity Worke, Haughton-rd, 
Darlington 

Luntley, W. A., General Manager, Corporation 
Electric Tri amways, Wolverhampton 

Lupton, Arnold, M.I.C. E., M. I. E. E., Consulting 
Engineer, 6, De Grey -rd, Leeds (Arnold 
Lupton Leeds, $30) 

Lustgarten, J., M.Sc., Demonstrator in Electrical 
Engineering, Municipal School of Techno- 
logy. Sackville-st, Manchester 

Luton Corporation Electricity Works, Luton, 
Beds. (W. H. Cooke, Enyineer-in-Chief) (9.3) 

Luttrel-Elward, H., Maiar Asst, Electric Light 


Station, Fleet- st, and 55, $. Richmond st, 
Dublin 

Lycett, J. A., Birmingham District Supt., 
British E'ectrie Traction Co, Ltd, 155, 


Corporation-st, Birmingham 

Lyell (J. C.) & Co, Supplies Dealers, 53-55, 
Victoria-st, London, S.W. (Electrinus Lon- 
don, 2409 Gerrard) 

Lygos (H.) & Son, Ltd, Ele-trical Engineers, 
33, "Marehimont- st, London, W.C. 

Lyle, James, Manufacturing Electrician and 
Optician, 57, S. Portland-st, Glasgow (62v 1) 

Lymington Electric Light and Power Со, Ltd, 
Broad Sanctuary- chambers, Westminster, 
London, S.W.; and Electricity Works, 
Lymington, Hants. Sce also page 267 

Lynan, А., Asst. Engineer, Corporation Elec- 
tricity Works, Wigan 

Lynd, W., Electrical Engineer and Science Lec- 
turer, Manager Wireless Telegraph Dept, 
South London Telegraph Training College, 
and 59, Endymion-rd, Brixton, London, S.W. 

Lyndhurst Electric Lighting and Traction Co, 
Ltd, 28, Victoria-st, London, S W. 

Lynex, W. T Accountant Stepney Borough 
Council, Electricity Dept, 27, Osborn-st, 
ү hitechapel, London, E. 

Lynton and Lynmouth Electric Light Com- 
pany, Limited, Electric Light Worka, Lyn- 
mouth, N. Devon. (Charles Geen, Man. 
Dir. and Con. Eng., P. T. Kimmine, Кез. 
Engineer) See also раде 207 

Lyon, Heury, Consulting Electrical Engineer, 17, 
Rosset t-rd, Blundellsands, Liverpool 

Iyon, Н. Thomson, M.LE.E., 34, St. James's-st, 
London, S.W. (90 Mayfair) 

Lyon, James, M.A., Professor of Engineering, 
Royal College of Science, Dublin 

LYON PATENT REFRIGERATOR, Ltd, Re- 
frigerating Engineera, &c, Atherton- -quay, 
Warrington (Monks Warrington, 6) 

Lysaght (John), Ltd, Galvamzed гоп Mnfra, St. 
Vincent Works, Bristol; & London, Newport 
and Wolv erhampton (Lysaght Bristol, 919) 

Lyster, Anthony G., Engineer, Mersey Dock 
Estate, Dock Yard, Liverpool (Dockyard 
Laverpool, 5675 and 7289) 

*Lyster, Dr. С. R. C., Electro-Medical Expert, 
Middlesex Hospital, London, W. 

Lystor, Robert A., I.. Sc., Prinsipal and Head of 
Electrical Dept. Technical School, Smethwick 

Lyth, F. W., Electrician-in-Charge,C heshire Lines 

: Railway Co, Manchester 


1904.—" THE. ELECTRICIAN" 


. HE BLBUIRICIAN" | 08004 


СЕ 


Мађог. Ltd, Makers of Refractory Bricks for 
Electrical Purpose:, 25, Victoria-st, London, 
S.W. (6127 W estmineter) 

Macadie, D., Electrical Engiaeer, National Tele- 
phone Co, 65, Station-st, Nottingham 
MacAlister, Alex. Р. „Electrical Engineer, Borough 

Council Electricity Supply Works, Lombard- 
rd, Battersea, London, S.W. 
Macalister, R. A. D., Chief Assistant Engineer, 


Electricity Supply Station, Greenock, 
N.B. 

McAlpine, Hugh, Electrical Engineer, 60, Bath- 
st, Glasgow 


Macarthur, J. S., Consulting Chemist, 50, Old 
Broad st, London, Е.С. (25090 Central) 
Macartbur & ‘Orkney, Consulting Engineers, 38, 

Cathcart-st, Greenock (ISS) 

Macartney, McElroy & Co, Ltd, Electrical Engi- 
neers and Contractors, 53, ү ictoria-st, Lon- 
don, S.W. (Fluorated London, 7 49 W est - 
minster) See also р. 567 

МсА шау, Clark & McLaren, Wiri ring Contractors, 
10, Dixon-st, Glasgow (5484 Royal) 

McAulay, W. , Electrical шшш aud Contrac- 
бог, 34, Ann- st, Glasgow 

Macauley, W. , Electrical Supplies Agent, 85, Gt. 
Victoria- st, Belfast (Electrical Bel fast, 554) 

MacBean, D. McD., Asst. Engineer, Chatham snd 
Rochester District Electric Lighting Co, 
Chatham 

Macbeth & Co. (Birmingham) Ltd, Electric 
Light Fittings Makers, 53, Oliver-st, Birm- 
ingham 

McBretney, W., Asst. Engineer, Corporation 
Electricity Worke, Ipswich 

McCaffery, Jas., Electrician, 40, Eccleston-place, 
Belgravia, London, 5. W. 

МассаП, К. Burns, Chief Clerk Corporation Elec- 
tricity Supyly, Dept., 75, Waterloo-street, 
Glasgow 

McCalla, Chas. A., Electrical Engineer, 22, 
Canning-cres, W ood Green, London, N. 

Maccallum, Johu Malcolm, Electro-Chemist, 45, 
Union- st, Greenock 

McCallum, W. C., Castings Manufacturer, 231 
and 232, Aston- rd, Birmingham 

McCandlish, A., Electr ical Engineer, George-lane, 
Bredbury, near Stockport 

McCann, А. F., A. M. I. E. E., Assistant Electrical 
Engineer, Willesden Electricity Works, 
Tay lor's-lane, Willesden, London, N. W. 

McCarter, R. D., Chief Engineer, Bath Electric 
Tramways, Bath 

McCarter, R. D., junr, Electrical Engineer, 83, 
Cannon-st, London, Е.С. 

McCarthy- Jones, C. H., Electrical Engincer, 
Penlee, Clifton-rd, Rugby 

McClelland, James, Representative of Мезвта. W 
H. Allen, Son & Co, Ltd, Custom House- 
ва, Belfast, (Zela Belfast, 02507) 

McClelland, J. C., Electrical Eugineer, Vulcan 
Works, St. Thomas- st, London, В.Е. 

McClelland, Wm., Asst. Electrical Engineer, 
Admiralty, Whitehall, and 205, Broomswuod. 
rd, Clapham Common, London, S.W. 

McClintock, W., Station Engineer, Corporation 
Electricity "Works, Londonderry 
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McClure&Whitfield, Dynamo and Electric Motor 
Manufacturers, Mersey Dynamo Works, 
Ads wood, Stockport (Motors Stockport, 180) 

McCombe, W. J., Manager, Corporation Electric 
Tramways, Hull 

МеСопаћеу, W. M., Electrical Engineer, British 
Westinghouse Company, Trafford Park, 
Manchester 

McCormick & Campbell, Electric Bell Fittets, 
152, Stobcross-st, Glasgow (373 Argyle) 

McCormick, Н. J., Engineer and Manager, Uhel- 
tenham and District Light Railway, St. 
Mark’s, Cheltenbam 


McCormick, Hugh, А.М.Т.Е.Е., 14, Woodbine- . 


cres, Stockport 

McCourt, R. Mains Superintendent, Borough 
Electrical Engineer's Office, 33, Swan-rd, 
Harrogate 

McCowen, Victor A. H., M.I.C.E., M. I. M. E., 
City Electrical Engineer, Corporation Elec- 
tricity Works, Belfast 

McCrosky, J. W., Electrical Engineer, c/o J. С. 
гае & Co, Ltd, 22a, College-hill, London, 

McCulloch, Potter & Co, Electric Light Engi- 
neers and Contractors, 127, West Regent-st, 
Glasgow 

McDermid, C., Secretary Institution of Mining 
and Metallurgy, Salisbury House, London 
Will, London, Е.С. (236 London Wall) 

M’ Dermott, John, Electrician, 168a, St. Vincent- 
st, Glasgow | 

McDermott, Joseph, J.P., Electrical Engineer, 
Volt Works, Old-et, and Spain House, 
Ashton-under-Lynea (17.2) 

Macdon ald, Е. W. J., A. M. I. E. E., Electrical Engi- 
neer, Metropolitan Electric Supply Co, Ltd, 
16, Stratford-place, London, W. 

McDonald, Geo. Electric Bell Fitter, 52, 
Dumbarton- road, Glasgow, N. B. 

McDonald, Geo. A., Ayrshire District Manager, 
National Telephone Co, 2, Market In, Kil- 
marnock 

M'Donald, J., Consulting Electrical Engineer, 
146, West Regent-st, Glasgow (Consulting 

. Glasgow, 9Y Douglas) 

Macdonald, J. F., Agent for Arc Lamps, Ltd, 
65, West Regent-st, Glasgow (1748) 

Macdonald (John) & Co, Makers of the Achilles 


Turbine, Bridge Turbine Works, Pollock- 


shawe, Glasgow 

Macdonald (John) & Son, Pneumatic Specialists, 
5 and 9, York-at, Glasgow (1275 Argyle, 
2353 Corp) 

Macdonald, Rt. Hon. Sir J. Н. A., P.C., K.C.B., 
F. R. S. S. (L. & E.), K.C., M.LE.E., Lord Jus- 
tice- Clerk of Scotland, Inventor of the 
Holophote Course Indicator for Vessels and 
a Portable Field Telegraph for Armies in 
the Field, 15, Abercromby-pl, Edinburgh 

Macdonald, W., Local Manager, National Tele. 
phone Co. 22, Union-st, Inverness 

McDonald, W., Asst. Engineer, Corporation Elec- 
tric Supply Department, Commercial-st, 
Sheffield 

Macdonald (W.) & Co, Electrical Engineers and 
Agents, 118, Queen Victoria- st, London, Е.С. 
(276 Bank) 

McDonnell, Donald E. Electrical Engineer, Elec- 
tric Light Station, Macroon, Cork (255) 


McDonnell, Thos., Electrician, 1,074, Tenth-st, 
Trafford Park, Manchester 

McDouall, А. P., Asst. Electrical Engineer 
Notting Hill Electric Lighting Company, 
140, High-street, Notting Hill, London, 
W 


McDowall, Steven & Со, Ltd, Arc Lamp Pillar 
Manufacturers, Milton Iron Works, Glasgow; 
and 4, Upper Thames-st, London, E. C. 
(Ме Dowall Steven Glasgow, 119 Charing 
Cross Nat. 2090 Corp,; Steven Brothers 
London, 759 Bank) 

McDowell, John H., Electrical Engineer, 24, 
Beaufort-bldga, Stranmillis-rd, Belfast; and 
Henry Simon, Ltd, 20, Mount-s*, Manchester 

McDowell, R. W. H., India Rubber Мапи(ас- 
turer, Salters-court, Bow-lane, London, 
E.C. (Macdowell London, $63 Central) 

McElroy, J. M., General Manager Corporation 
Tramways Department, 55, Piccadilly, Man- 
chester 

McEwan (Jas.) & Co, Ltd, Machinery Merchants 
and Exporters, 27, Lombard-st, London, E.C. 
(Motor London, 1042 Avenue) 

McEwan, Thos., A. M. I. E. E., Electrical Engineer, 
Norton Works, Easter- road, Edinburgh 
McFall, James, Electrical Engine r, Lemington, 

near Ме castle -on-Tyne 

Macfarlane Bros, Reflector and Shade Makers, 
Roxburgh Works, Scotstoun, Glasgow (426) 

Macfarlane & Co, Electric Light Fittings Manu- 
facturers, 251, St. Vincent-street, Glas- 
gow (49) 

Macfarlane & Co, Dealers in Engineera’ Stores, 
59, Southwark Bridge-rd, London, S.E. 
(Officials London) 

McFarlane, Geo., Consulting Engineer, 34, West 
George-street, Glasgow (Dunsloy Glasgow, 
3777) 

McFarlane, H. G., District Manager National 
Telephone Co, 72, High-st, Galashiels 
McFarlane, James, Works Manager Holland 
House Electrical Manufacturing Co, Ltd, 

9, Holland-pl, Glasgow 

McFarlane, John, Electric Bell Fitter, &c, 184, 
Eglinton-st, Glasgow (431 Gorbals) 

McFarlane, Norman, Corporation Electric 
Lighting Station, Glasgow 

Macfarlane, S. L., B.Sc., A. I. E. E., Electrical Engi- 
neer, 43, Howard st, Derby 

Macfarlane, Strang & Со, Ltd, Pipe and Conduit 
Makers, Lochburo Iron Works, Glasgow 
( Lochburn Glasqow) 

Macfarlane, У. А., Electrical Engineer, 12, Bal- 
moral Villas, Cathcart, Glasgow 

Macfarlane, Walter, F.I.C., Instructor in Metal- 
lurzy, County Council Technical Schools, 
Wednesbury, Staffs. | 

Macfarlane (Walter) & Co, Iron Founders, &c., 
Possilpark, Glasgow (Saracen Glasgow, 
4497) 

Macfee, John, Asst. Manager Corporation Tele- 
phone Department, 65, Renfield-st, Glasgow 
(Phonos Glasgow, 83 Corp.) 

McGaw & Co, Moulding and Wood Casing 
Manufacturers for Electricians, York-rd, and 
York-st, Lambeth, London, 8.Е. (805 Hop) 

M‘Geoch, Kemp & Co, Electric Light Fittings 
Makers, 159, Buchanan-st, Glasgow (5855 
Roya!) 
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M'GEOCH (WILLIAM) & CO, Ltd, Electric 
Light Fittings Makers, 46, Coventry-rd, Bir- 
mingham ; 108, Argvle-st, Glasgow; and 11, 
Coaring Cross-rd, London, W.C. (M'&eoch 
Birmingham, 477; Мебсеосћ Glasgow, 606 
and 3403 Nat. and 701 Corp.: Af'Geoch 
London, 1505 Gerrard) See Advt., p. 1296, 
ана also раде 967 

McGeoch, Wm., jun., A. M. I. E. E., Electrician, 46, 
Coventry- rd, Birminghain 

McGill, John, Asst. Заре, Eastern Telegraph 
Co, Porthcurnow, Cornwall 

McGill, Thomas, Asst. Engineer, Dover Elec- 
tricity Supply Co, Park-st, Dover 

McGillivray, H., Outside Superintendent, New- 
castle & District Electric Light Co, Ltd, 
58, Grainger-st W.. Newcastle-oa-Tyne 

McGloughlin (J. & C.). Ltd, Makers of Electric 
Lignt Fittings, 47, Gt. Brunswick-st, Dublin 
(7072) 

McGowo, J. М., Asst. Electrical Engineer, Elec- 
tric.ty Works, Oban, Х.В. 

M'Grady (John) & Co, Electric Light Соп- 
tractors, 65, King st, Belfast 

Macgregor & Co, Ele:trie Light Contractors, 7, 
Drumsheugh-pl, Edinburgh (27а) 

MacGregor, D., Engineer, National Telephone 
Co., 28, Murket-et., Aberdeen 

McGregor (D.) & Co, Ltd, Compass Makers and 
Adjusters, 37 and 38, Clyde-place, Glasgow 
(1505 South Sid-) 

Macgregor, J., General Manager Messrs. Johnson 
and Poillips, Victoria Works, Old Charlton, 
Kent 

MacGregor, J. G., D Sc, Professor of Natural 
Philosophy, The University, Edinburgh 

McGregor, William, Consulting Telegraph and 
Lightning Engineer, “ Kohima,” Richmond 
Park, Bournemouth 

McGuffie, Н. A., Electrical Engineer, 17, Ran- 
dolph-gsrd-na, Broomhill. Glasgow 

McGuire Manutacturing Co, Makera of Elertric 
Tramway Apparatus, 2, Queen Anne's Gate, 
Londo», S.W.  (IFellhwilt London); ата 
Elton Fuld Works, Bury (5x) Ser also раде 268 

McHaffie & Со, Electric Bell Fitters, 13, 
Margaret-st, High John-st, Giasgow (984) 

М'Наће, H. G., Resident Electrical Engineer, 
District Council Electricity Works, Hoylake 
(203 Hoylake) 

McHardy (D.) & Son, Electric Bell Fitters, 54, 
Netherkirkgate, Aberdeen (295) 

Machinery Market and the Machinery and Engi- 
neering Materials Gazette (weekly), 1464, 
Queen Victor.a-st, London, E. C. (Wadham 
Lomion, 750 Central) (Price 14. ; large 
inonthly i-sue 6d.) (Aun. sub., 1Св. post free) 

Machinery Users’ Association, 5, Laurence 
Pountuey-lane, Cannon-st, London, Е.С. (J. 
Macdonald, Sec.) (Multifer London) 

McIlroy, R., 2nd Class Techuical Officer, Engi- 
necr-in-Chief's Dept, G.P.O., London, Е.С. 

Melndoe, J. B., Electrical Engineer and Con- 
tractor, 5, Water-st, Coatbriege. N.B. 

McInnes, C. Fred., A. M. I. E. E., Borough Electrical 
Engineer, Corporation Electricity Works, 
Gravesend 

Macintosh (A.) & Sons, Ltd, Electric Bell Fitters, 
14, Market-pl, Cambridge (Mackintosh 
Cambridge, 8) 
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Macintosh (Chas.) & Co, Limited, India Rubber 
Manufacturers, Cambridge-st, Manchester ; 
and 1-5, Golden Іа, London, Е.С. (Macintosh 
Manchester, 267 ; Lark London, 223 Bank) 

MacIntosh, J., Electrical Engineer, 58-40, Lang- 
ham-st, London, W. (Queenhood London, 
1499 Gerrard) 

MacIntosh, James, Jun., Electrical Engineer, 38, 
Langham-st, London, W. (1499 Gerrard) 

McIntyre, H. D., Electrical Engineer, 15, Werter- 
rd, Putoey, London, S. W. 

Macintyre, J., M.B., M. Ch., NM. I. E. E., F. R. S. E., 
179, Bath- st, Glasgow i 

MACINTYRE (JAMES) & OO, Ltd, Manufacturers 
of China and Porcelain Fitments for Elec- 
tricians, Washington China Works, Burelem, 
Staffs. (Macintyre Burslem, 3038) ; and 8, 
Thavies Inn, Hoiborn-viaduct, London, Е.С. 
Seo Advt., p. 1264 

McIvor (R.) & Sons, Boiler Covering Composition 
Makers, 251.255, Cleveland-st, Birkenhead 

164 

ux SC Electrical Engineer, 4, Ormaide-st, 
Old Kent-rd, London, S.E. 

Mackail, John, A.M.J.E.E., Electrical Engineer, 
Bonavista, Argyle-cres, Portobello, N. B. 

McKay, Alex. H., Mains Supt., Corporation 
Electricity Works, Aberdeen 

Mackay, H. R. Forbes, Borough Electrical Engi- 
neer, Council Electricity Works, Battersea, 
London, S.W. 

Mackay (T. M.) & Co, Electrical Engineera, 65, 
Dalblair-rd, Ayr. N.B. (Light Ayr, 127) : 
35, Bath-st, Glasgow (6852) ; and National 
Bank-bldgs, Kilmarnock 

Mackay, Thos. M., Electrical Engineer, 63, 
Dalblair-rd, Avr, N.B. (Light Ayr, 127) 

M’Kechnie, James, Engineering Director Vickers, 
Sons & Maxim, Ltd, Barrow-in- Furness 

McKeever, Е. L., Electrical Engineer, Bruce 
Peebles & Со, 144, Edinburgh 

McKellar, J., Permanent Way Superintendent, 
Corporation Tramways, Manors, Newcastle- 
on-Tyne 

McKenna, Ј.. Chief Electrical Engineer, District 
Council Electricity Works, Bray, Ireland 

M’Kenna, W. J., Electrical Inventor, Pollok- 
shields, N.B. 

McKenzie, A. E., Resident Engineer, Stuart-ef. 
Generating Station, Manchester 

McKenzie Bros, Arc Lamp Pillar Makers, 
Edinburgh Foundry, Slateford-rd, Edin- 
burgh (Iron Edinburgh, 1467 Central) 

McKenzie & Holland, Ltd, Mechanical, Electric 
and Electo pneumatic Railway Signal Manu- 
facturers, 61, Sinclair-rd, W. Kensington, 
London, W. ; and Worcester (Interlocking 
London, 244 Hammersmith ; Holland Wor- 
cester) 

Mackenzie (J. D.) & Co, Electricians, 30, Wood- 
lauds-rd, Glasgow, W. (Electrodes Glasgow, 
3.254 Согр.) 

Mackenzie, T., District Manager National Tele- 
phone Companv. 22, Union-st, Inverness 

McKeown, C. H.. Shift Еоріпеег, Corporation 
Electricity Works, Pigeon House, Dublin 

Mackersie (J.) & Co, Electric Light Contractors, 
26, Commercial-st, Dundee (01894) 


| Маскегче, J. Y., Shift Engineer, Corporation 


Electricity Works, Valley-rd, Bradford 
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Mackey's Electric Lamp Со, Ltd, Electric Lamp 
Makers, Tulip-pl, New Church-st, Bermond- 
sey, London, S. E. (Integer London,1715 Hop) 

Mackie, A. G., Manager Corporation Telephone 
Dept., Swansea 

МАСКЕ (W.) & CO, Electrical Engineers, 122, 
and 124, Golden-lane, London, Е.С. (2704 
Central) See Advt., p. 1067 

Mackies Limited, Makers of Dynamo Pulleys, 
&с., Berks. Iron Works, Reading ; and 39, 
Lime-st, London, Е.С. 

McKillop, Р. A., Electrical Engineer, 45, Норе- 
st, Glasgow 

McKinlay, C. T., Electrician, 79, St. George's- 
rd, Leyton 

Mackinlay (J. C.) and Co, Electric Light Con- 
tractors and Metal Merchants, 27, Walbrook, 
London, Е.С. (Bod mac London, 8.219 Bank) 

Mackinnon, James D., Consulting Engineer, 93. 
Hope-st, Glasgow (бү Argyle) 

Mackinnon & Co, Electric Bell & Telephone 
Fitters, 10, Duncan-st, Bridgeton, Glasgow 
(2649 Bridgeton) 

Mackinnon, L., Tratfic Supt, Corporation Tram- 
ways, Glasgow 

Mackintosh, W., Chief Aest. Engineer, Corpora- 

' tion Electricity Works, Keighley, Yorks. 

McKrell, H. E., Electrical Engineer, Agent for 
the Anchor Cable Co, Dacre House, Victoria- 
st, and 10, Fawe Park-rd, Putney, London, 
S. W. 

Mackràl (E. T.) & Co, Electrical Engineers, 
Kangsbury-sq, Aylesbury, Bucks. 

McLachlan, E. А. Electrical Engineer, 3554, 
Chiswick High-rd, London, У. 

McLac hlan, J., Asst. Secretary Brush Electrical 
Emgineering Co, Ltd, Victoria Works, 
Ве!уедеге-га, London, S.E. ^ 

McLachlan, J., Electric Motor Car Builder, 3554, 
Chiswick Hlgh-rd, London, W. 

Maclachlan, J. M., Asst. Controller Central 
Telegraph Office, G.P.O., London, E.C. 

McLagan, D. R., Electrical Engineer, Pendennis, 
Minstead-rd, Gravelly Hill, Birmingham 

McLaren, J. & H., Engine Makers, Leeds 
(McLaren Leeds, 642) 

Maclaren (Robert) & Co, Makers of Transformer 
Boxes, Canal-st, Port Eglinton, Glasgow 
(113 Gorbals) ; and 110, Cannon-st, London, 
Е.С. (Balquidder London) " 

McLaughlin & Harvey, Ltd, Electric Light Con- 
tractors, Castleton Bldg. Works, Belfast 

MacLay, Alexander, B.Sc., C.E., Emeritus Pro- 
fessor of Machine Design, Glasgow and West 
of Scotland Technical College, Glasgow, 10 
Willow-rd, Hampstead, London, N.W. 

Maclay, Wm., A. I. E. E., Electrician, Thornwood, 
Langside, Glasgow 

Maclean, A., District Manager National Tele- 
phone Co, 19. Price-st, Birkenhead 

McLean (A.) & Co, Electric Bell Fitters, 109, 
Main- st, Bridgeton, Glasgow (2542) 

Maclean, A. F., Electric Light Contractor, Егић, 
Kent 

McLean, Angus, B.Sc. (Lond.), Principal and 

Head of Electricity and Physics Dept., 
Technical School, Paisley 

Maclean, А. R., Managing Director, Craigpark 
Electric Co, Ltd, Flemington-st, Spring- 
bura, Glasgow 


McLean, Donald, Telegraph Engineer, Post 
Office, Helensburgh, N.B. 

McLean, J. G. (Engineer and Manager Woking 
Electric Supply Co, Ltd), Bloomfield, May- 
bury-rd, Woking 

McLean, J. Hardie, M. I. E. E., Manager aud Engi- 
neer Midland Electric Corporation for 
Power Distribution, Ltd, 73, Lichfield-st, 
Wolverhampton; Ocker-hill (generating 
station), Tipton (Power Wolverhampton 
2:9); and Clarence Villas, Pennfields, Wol- 
verhampton 

Maclean, John, А.М.Т.С.Е., Electrical Engineer, 
19, University-aveaue, Glasgow 

Maclean, M., Electrical Engineer, Hanover-st, 
Helensburgh, N.B. 

*Maclean, Magnus, M.A., D.Sc, M. I. E. E., 
Consulting Electrica! Engineer and Pro- 
fessor of Electrical Engineering, Glasgow 
and West of Scotland Technical College, 
Glasgow 

McLean, Neil, Chief Asst. Electrical Engineer, 
Corporation Electricity Works, Harrogate 

McLean, Robert, Manager and Engineer, States 
of Guernsey Telephone Department, Clifton, 

. St. Peter Port, Guernsey (States Telephones 
Guernsey, 3.3) 

McLean, S., Electrical Engineer, Crompton & 
Co, Salisbury House, London Wall, London, 
E.C 


McLean, W. H., Electrical Engineer and Agent, 
22, Albany-rd, Wolverhampton 

Macleish, James, Electric Lighting Contractor, 
Mill-st, Perth 

MacLellan (A.) & Co, Electrical Engineers, 63, 
Waterloo-st, Glasgow (1281 Argyle) 

Maclellan (бео, & Co, Insulating Material 
Makers, 552, Argyle-st, Glasgow (Caoutchouc 
Glasgow, 1042 Argyle); and 8, Brunswick- 
st, Liverpool (707) 

McLellan, John, A. M. I. E. E., Branch Manager, 
Simplex Steel Conduit Co, and British Pro- 
metheus Electrical Heating Co, 1, Peel - st, 
Manchester (Economical Manchester, 09025) 

MacLellan (P. & W.), Ltd, Engineers, 129, Tron- 
gate, Glasgow; and London (MacLellan 
Glasgow, 177 ; MacLellan London) 

McLellan, Robt., Electrician, 104, Renfrew-st, 
Glasgow (45% Douglas) 

McLellan, William, Consulting Engineer, 28, 
Victoria-st, London, S.W.  (Amberkraft 
London, 256, Westminster) ; and Colling- 
wood-bldgs, Newcastle-on-Tyne (Amber 
Newcastle-on-Tyne, 2854 Nat.) 

Macleod, A. W., Electrical Engineer & Managing 
Director Fuller, Macleod & Co, Ltd, 9, Red 
Lion-court,  Cannon-st, London, Е.С. 
(Electrizar London, 7284 Bank) 

Mcleod, D. M., Distributing Engineer, Borough 
Council Electricity Works, Glaucus-st, 
Poplar, London, E. 

McLeod, H. H., Electrical Engineer, New Sys- 
tem Private Telephone Co, Ltd, 37, King 
William-st, London, E.C. 

McLeod, В. S.. Electrical Engiueer, 21, Victoria- 
avenue, Didsbure, Manchester 

McMahon, J. F., Sta'ion Supt.. Gt. N. and City 
Rly. PowerStation, New North-rd, Lond., ЇЧ, 

McMahon, J. J., Engineer, Corporation Electric 
Tramwaye, Manchester 
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*MeMahon, P. V., Engineer City and South 
London Railway Co, Ltd, 195, Clapham-rd, 
London, S. W. (Abstruse London, 324 Hop) 

McMichael, John A., B.A., B.Sc., Principal and 
Head of Electricity and Physics Dept., 
School of Science and Art, Chester 

Macmillan, C. C.. Consulting and Constructional 
Engineer, 5, Haybura-cres, Partick, Glasgow 

Macmillan & Co, Ltd, Publishers of Technical 
Works, St. Martin’s-st, Leicester-sq, London, 
W.C. (Publish London, 2656 Gerrard) 

M‘Millan, Donald, Electrical Engineer and Con- 
tractor, 8, Assembly st, Dumfries 

McMillan, J., Resident Engineer, Corporation 
Electricity Works, Falkirk (104) 

McMullen, John, M. I. E. E., Consulting Electrical 
Engineer, The Billett, Hornchurch, Essex 

McMullen, K. J., A. I. E. E., Electrical and Me- 
chanical Engineer, Victoria Works Rugby 

McNab, R., Chief Engineer, Government c.s. 
Monarch,“ c/o G.P.O., London, Е.С. 

McNaughton, D., Sole Agent for the United King- 
dom for Henrion Are Lamp Carbons, 79, 
Mark- lane, London, Е.С. (Сорто ite London) 

McNeil, A. H., Electrical Euginser, Pearson Fire 
Alarm, Ltd, 15, Old Nichol-st, Shoreditch, 
London, N. E. 

McNeil, D., Electric Bell Manufacturer, 39, 
Denmark-hill, London, S. E. 

McNeill (F.) & Co, Felt & Slag Wool Manufac- 
turers, Bunhill.row, London, E.C. ; and at 
Glasgow and Liverpool (Eycball London, 
9:22 London Wall) 

Macphail, A. J., A. I. E. E., Electrical Engineer, 

` 28, Princes- rd, Liverpool 

McPhail & Siopson's Drv Steam Patents Co, Ltd, 
Engineers, Calder Worke, Wakefield (153) 

McQuown, F. C., Electrician, 194, Regent's 
Park-rd, London, N.W. 

Macro, J. H., Chief Electrical Engineer, Palmer's 
Sbipbu'lding Works, Jarrow 

Macroom Electricity Works, Macroom, Ireland 
(Thos. Smith, Proprietor ; D. E. McDonnell, 
Engineer) 

Macrory, Robert Valentine, Assoc.Inst.E.E., 
Borough Electrical Engineer, Electricity 
Supply Station, Londonderry 

McTear, J., Consulting Chemist, 28, Victoria-st, 
London, S.W. (Celestine London, 66 West.) 

McWhirter, Roberts & Co, Manufacturers of 
Cable Lamps, Tools, and Fittings, 249 to 
251, East India Dock-rd, London, Е. 
(McWhirter London, 56 Eastern) 

McWhirter, William, M.I.E.E., Electrical Engi- 
neer and Contractor, 214, Holm-st, Glasgow 
(Testing Glasgow, 528 and 0625 Corp.) 

MacWilliam, G. С. (London and Export Agent 
for C. Thompson Maling & Sons, Porous 
Cell and Battery Jar Makers, Newcastle- 
оп-Тупе), 20, Bartlett's-bldgs, London, Е.С. 
(Mac William London) 

Madden, W. M., M.A., M. I. E. E., Editor of The 
Electrical Times, 8, Breams-bldys, Chancery- 
In, London, Е.С. ; and Ferndale, Haywards 
Heath 

Ma ddick (John) & Co, Manufacturersof Engineers’ 
Castings, Oakengater, Salop 

Maddick, S. W., Electrical Engineer, H.M. Office 
of Works, Storey's Gate, Westminater, 
London, 5 У. 
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Maddison, W. G., Electrician, 1, Silverdale-st, 
South Hetton Colliery, Sunderland 

Madeira Electric Lighting Со, Ltd, 15, Crossley- 
st, Halifax 

Madgen, Frederic J., District Manager, National 
Telephone Co, 36, Shio-st, Brighton 

Madgen, Wm. L., M. I. E. E., Victoria Works, Belve- 
dere-r!, S.E., aud 128, Upper Tulse НШ, 
S. W., London 

Maga:ine ој Commerce (Monthly), 155 and 156, 
Cheapside, and 72, Coleman-st, London, Е.С. 
(Price 1/-) (I Bank) 

Maginnis, J. P., Consulting Eng neer,11, Carteret- 
ве, Lond, S.W. (Offset London, 192 Victori) 

MAGNETA COMPANY (THE), (Electric Clock 
Systems without Batteries or Contacts’, 
Winchester House, Old Broad-st, London, 
Е.С. (Dial London) 

Patented England, Germany, United States, &c. 

Magnolia Anti-Friction Metal Co. of Gt. Britain, 
Ltd, 49, Queen Victoria-st, London, E.C. 
(Magnolier London, 59:5 Bank) 

Magnus, Sir Philip, Kt., B.Sc.. 16, Gloucester- 
ter, Hyde Park, London, W. 

Magoris, J. F., Chief Asst. Electrical Engineer, 
Corporation Electricity Works, Sulcostes-]n, 
Hull 

Maguire, F. Z., Electrical Engineer & Agent, 2, 
Queen Anne’s Gate, London, S.W. 

Maguire & Gatchell, Electrical Engineers aud 
Contractors, 7, Dawson-st, Dublin 

Maguire (J.) & Sons, Electrical Engineers, 10, 
Dawson-st Dublin (Meguireson Dublin, 107) 

Maidenhead Corporation Electricity Worke, 
Maidenhead, Berks. (C. O. Milton, Chief 
Eagineer) 

Maidstone Corporation Electricity Works, Maid- 
atone (E. E. Hoadley, Chief Engineer) 
Main (J.) & Co, Electrical Engineers, Station-rd, 
Brixton, London, S.W. (6. R. Titchener, 

Manager) 

Mairs, J. B., Electrician, National Telephone Co, 
28, Market at, Aberdeen 

Makinson, W., Electrical Engineer, Roundthorn, 
Sale, Cheshi: e 

Makovski, А. W., A. M. I. E. E., Electrical Engineer, 
15в, James st, Haymarket, London, S. W.; 
and Fairlawn, Redhill 

Malaga Electricity Co, Ltd, 39, Coleman.st, 
London, E.C. See also CONTINENTAL DIVI- 
SION and р. 268 

Malan, Е. de M.. Signal Engineer, Westing- 
house Brake Co, York-rd, London, №. (Malan 
Westinghouse London, 620 King's Cross) 

Malatesta, E., Electrical and General Engineer, 
114, High-st, I-lington, London, N. 

Malcolm, A. & A., Manufacturera of Ships' Tele- 
graphs, 40, St. Enoch’s-sq, Glasgow 

Malcolm & Allan, Electrical Engineers, 29, Lily- 
bank-rd, Glasgow (408 Gorbals), and 1, North 
David-st, Edinburgh (7.370) 

Malcolm, E. D., Col. R.E., C.B., F. R. G. S., 
M. Phys. Soc., «с, Portalloch, Lochgilphead, 
Argyleshire 

Malden, G. F., Electrician, 56, Canning rd, 
Addiscombe, Surrey 

Malek, E. M., Electrician, 31, Glazbury-rd, W. 
Kensington, London, W. 

Maling (C. T.) & Sons, Battery Jar Makers, Ford 
Potteries, Neweastle-on-Tyne ; and London. 
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Maling, Frederick T., Electrician, 14, ЕШвоп- 
place, Newcastle-on-Tyne 

Mallakin, D. J., Permanent Way Supt., Corpora- 
tion Tramways, Manchester 

Malley, John D., Electrician, 12, Richardson-st, 
Smithdown-rd, Liverpool 

Mallinson, Arthur B., Electrical Engineer, 
Swain Lea, Prestwich Park, near Manchester 

Malmberg, Olof A., Electric Lamp Dealer, 3, 
Gt. Winchester.st, London, E. C. (1993 
Central) 

Malpas, A. E., Mechanical & Electrical Engineer, 
United Alkali Co, Widnes, Lance. 

Malvern Dietrics Council Electricity Works 
(H. P. Maybury, Chief Engineer) 

Mamelsdorf, V. A.I.E.E., 2, Tokenhoute-bldgs, 
London, E.C. 

Mance, Sir Henry C., C.I.E., M.Inst.C.E., Chair- 
man Oxford Electric Light Co and Davis & 
Timmins, and Director of West Atrican Tele- 

-graph Co, 32, Earls Court-sq., London, 
S.W. 

Manchester Carriage Co, Ltd, Electric Car 
Makers, «с, бл, Wilmslow-rd, Rusholme, 
Manchester 

Manchester Corporation Electricity Supply 
Works, Manchester (S. L. Pearce, City 

. Electrical Engineer) (Potential Manchester, 
2301 Nat.) 

Manchester Corporation Tramways Department, 
55, Piecadilly, Manchester (J. M. McElroy, 
General Manager) (Tramways Manchester, 
5014) 

Manchester Literary and Philosophical Society, 

36, George-st, Manchester 

W.Boyd Dawkins, M.A., D.Sc., 
` FRS сэл мзш. зар сви 
F. Jones, F. R. S. E.. Hon. S 
- Charles H. Lees, D. Se.. f Hen. Sees. 
Arthur P. Hunt, ВА. ... Asst. Sec. 

Manchester and Liverpool Electric Express Rail- 
way Co, 41, Coleman- street, London, E. C. 

(J. R. Swan, Secretary) Sec also р. 568 

Manchester & Liverpool Electric Railway Syndi- 

` eate, Ltd, 41. Coleman-st, London, Е.С. 
(J. В. Swan, Secretary) See also p. 568 

Manchester Motor Transport Co, Ltd, Dealers 
in Electric Motor Cars, &c., Chester-st, 
C.-on-M., Manchester (C. B. Nixon, Engi- 
neer) (5314) 

Manchester Municipal School of Technology, 
Sackville-st, Manchester (Technology, Man- 
chester, 397 Nat.) For Professors see p. 72 

Manchester Overhead Wires Bye-laws See payes 
261 and 262 

Manchester Ship Canal Company, 41, Spring- 

’ gdns, Manchester (Е. A. Eyre, Sec. апа 
Accountant) (Canal Manchester, 688 and 
1077) (W. H. Hunter, Chief Engineer) 
(Navigation Manchester) E.; Latimer, Gen- 
eral Superintendent, H. M. Gibson, Chief 
Traffic Superintendent) (Waterway Man- 
chester); Dock Office: Trafford-rd (2402, 
2410, 2786 and 5186) Bridgwater Depart- 
ment: Chester-rd (John Oldfield, Supt.) 
(Bridgwater Canal Manchester, 5307) 

Mandelick, W. E., Secretary, Underground Elec- 
tric Railways Co of London, Ltd, 16, 
Hamilton House, Victoria Embankment, 
London, E.C. (1999 Holborn) 
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Manganese, Bronze and Brass Со, Ltd, 36, 
Walbrook, and 116, Fenchurch-st, Е.С. 
(Parsimonia London, 2215 Avenue), and St. 
George's Wharf, Deptford, S.E., London 

Manhattan Brass Co. Dealers in Electric Light 
Fittings, 34, Cock-lane, London, E. C. 

Manley, J. W., Electrical Engineer, 181, Wight- 
man-rd, Harringay, London, N. | 

Manlove, Alliott & Co, Ltd, Engineers, Notting- 
ham (Afanloves Nottingham, 274); ane 
London, Glasgow and Manchester 

Mann, Edward, Electrical Engineer, 9, Bridge- 
st, Westminster, London, ЗЛУ. (3158 
Gerrard) | 

Mann, Geo, A. M. I. C. E., Telegraph Engineer, 
10, Polmuir-rd, Aberdeen 

Mann (С. №. C.) & Co, Electric Light Engineers, 
5, Bank Plain, Norwich; and 5, Waveney- 
rd, Lowestoft (Installation Norwich, 217) 

Mann, J. J., Electrical Engineer, 7a, Lower 
Belgrave-st, London, S.W. 

Mann & Sons, Limited, Electrical Agents, 50, 
High-st, Worcester (100) 

Manners, H., Electrician, 80, New Kent-rd, 
London, S.E. 

Mannox, Wm., Electrical Engineer, South Wales 
Electrical Power Distribution Co, Treforest, 
S. Wales 

Mansbridge, G. F., Supervisor, Telegraph Factory, 
Mount Pleasant, London, E.C.; and Su. 
Margareta, Sanderstead, Surrey 

Mansell, W. С. Steam Engine Builder, 50, 
Abingdon-st, Northampton 

Mansfield Вгоз., Makers of Electric Light Fittings 
Church Gresley, Burton-on-Trent (Han- 
saker Church (rresley) `. 

Mansfield Corporation Electricity Works, Mans- 
field, Notts. (E. Holcombe Hewlett, M.LE.E., 
Borough Electrical Engineer) 

Mansfield and District Light Railway Co, 9, 
Arundel-st, London, W.C. (C. H. Holes, Sec.) 

Mansfield Engineering Co, Electric Light Con- 
tractorg, Mansfield 

Manefield, H. R., Conduit Manufacturer, Church 
Gresley, near Burton-on-Trent 

Manson, W., Asst. Electrician, Gt. Northern 
Telegraph Co, Aberdeen | 

Manton, A. Woodroffe, B.Sc., A. M. I. E. E., Civil 
Engineer, 10, Victoria-st, Westminster, 
London, S.W. 

Manuel, Constantine, A.M.I.E.E., Electrician, 
116, Chancery-lane, London, W.C. : 

Manufacturing Electric Co, Ltd, 34 & 55, High 
Holborn, London, W.C. 

Manville, E. (Kineaid, Waller, Manville and 
Dawson), Consulting Electrical Engineer, 
29, Great George-st, Westminster, London, 
S.W. (Kincaid London, 11 Westminster). 

Manx Electric Railway Co, Ltd, 1, Strathallan- 
cres, Douglas, Isle of Man (Harold Brown, 
Gen. Man.; Т. H. Evans, Sec.) (Electric 
Douglas Man, 61) See also page 568 | 

MAP (COLOURED SKETCH) OF ELECTRIC 
TRAMWAYS AND RAJLWAYS In pocket at 
ста of book 

Maple & Co, Limited, Electric Light Engineers, 
141 to 150, Tottenham Court-rd, London, 
W. (Маре London, 7000 Gerrard) 

Maquay, G. А., Electrical Engineer, Electricity 
Works, Pontypool 
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Marchant, E. W., D. Sc., Professor of Electro- 
techuics, The University, Liverpool 

Marco Charles) & Со, Pedestal Makers, 6. New 
Zealand-avenue, Barbican, London, Е.С. 
(Pedestal London, 746 Central) 

* Mareoni, Chev. G., Consulting Specialist to the 
Marconi Wireless Telegraph Со. 18, Finch-ln, 
London, Е.С. (c/o Ехрипзе London, 2748 
Avenue and 672; Central) 

Marconi's Wireless Telegraph Со, Ltd, 18. Finch- 
lane, London. Е.С. (Expanse London, 2748 
Avenue and 6757 Central); (Works) Chelms- 
ford, and (Stations) Waterloo, Liverpool 
(Syutonte Liverpool), and Poldhu, Cornwall 
Sce also page 509 

Marconi International Marine Communication 
Co, Ltd, 18. Finch-lane, London, Е.С. 
(Expanse London, 2748 Avenue and 6757 
Central! See also page 268 

Marcuson, E., Electrical Engineer (Sutherland 
and Mareuson*, 61, Chandos-st, Strand, 
London, W.C. 

Mardy [Electric Light Co, Ltd, Mardy, Glam. 
(S. Edwards, Sec.) 

Margetts, J. M. A., Shift Engineer, Corporation 
Electriaty Works, Norwich 

Margo & Co, Electrical and General Engineers, 
London-st, Greeawich, London, S.E. 

Margowski, Max, Managing Director Automatic 
Telephone Co, Ltd, 15 and 14, Abchurch-lane, 
London, Е.С. (Margowski London, 259 Bank) 

Marichal, A., Engincer, Estimating Dept. British 
Weatinghouse Co, Trafford Park, Manchester 

Marillier, Harry C., Electrical Engineer (W. A. S. 
Benson & Со, Ltd), 82 and 83, New Bond- 
st (Dynamical London, 3701 Gerrard), and 
Kelmscott Hose, Upper Mall, Hammer- 
smith, London, W. 

Marine Engineer (Monthly), 5. Amen-coraer, 
Paternoster-row. London, E.C. (Annual 
Subscription, 78. 64.) 

Maritime and General Improvement Со, Ltd. In- 
sulating Material Makers, &с.. 114-115, High 
Holborn, London, W.C. ( Williwaw London, 
282. Avenue) 

Mark (Ј.) & Со, Barometer Makers, 1, New- 
eastle-place, Clerkenwell, London, Е.С. 
Markby, Walter, Resident Engineer and Works 
Manager Metropolitan Electric Supply Co, 
Acton-lane, Willesden, N.W., and 24, West- 

bourne-ter-rd, W.. London 

Market Drayton Electric Light and Power Со, 
Ltd, Market Drayton (Cuthbert У. 
Bentley, Res. Eng. and Man.) Sec also page 569 

Markham. F. R., Electrical Engineer, aud Director 
Bray, Markham & Reiss, Ltd, Blackhorse- 
lane, Walthamstow, London, E. ,Бгатата 
London) 

Marks & Clerk, Consulting Engineers and Patent 
Agents, 18, Southampton-bldgs, Chaucery- 
Јо, London, W.C. (Абеседату London, 836 
Holborn); 30, Cross-st, Manchester (477.2) 

Marks, G. C., Consulting Engineer, 18, South- 
ainpton-bldga, Chancery-lane, London, W.C. 
(Reconstruction London, 826 Holborn) 

Marks (Royer) & Co, Electrical Engineers, 70, 
Buckhuret-st, Cambridge-rd, London, E. 

Markt Bros. & Co, Electrical Accessories Manu- 
facturers, 58 and 39, Beech-st, London. Е.С. 
(Extrudstal London, 1668 Central) 
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Markt & Co, Engineers! Tool and Electrical 
Accessory Dealers, 20, Cnapel-st, Milton-at, 
London, Е.С. (Markt London, 4990 Central) 

Marler (H.) & Со, Electrical Engineers, 9, 
Finsbury-sq, London, E.C. (9525 London 
Wall) 

Marler, Н. A., Electrical Engineer, 51, Northolme- 
rd, Highbury, London, N. 

Marlow, Win., Electrician, 35, Ingersoll-rd, 
Shepherd's Bush, London, W. 

Marples, Ernest, A.M.I.E.E., Electrical Engineer, 
» Kograh," Minstead-rd, Gravelly Hill, 
Birmiogham 

Marples, R. A., Electrical Engineer, 79, Ingleby- 
rd, Ilford, Essex 

Marquand, A. J., Electrician, 2, Dock-chambers, 
Cardiff 

Marr, Alex., Electrical Engineer, 18, Cawdor-rd, 
Fallowtield, Manchester 

Marr (J. J.) & Co, Electric Light Engineers and 
Contractors, 18, Moorfields, Liverpool (Marr 
Moortields Liverpool, 1777) 

Marriage (Т. 5.) & Co, Electric Light & Bell 
Fitters, Reigate and Redhill, Surrey 

Marrian & Co, Electrical Engiueera, Cannon-st, 
Manchester 

Marriott, John, Manufacturer of Electric Lamp- 
holders, 14, Old Grange-rd, Birmingham 

Marriott, Wm., Secretary Royal Meteorological 
Society, 70, Victoria-st, London, S.W. 

Marryat, H., Electrical Engineer, Thames Dene, 
Chiswick, London, W. 

MARRYAT & PLACE, Electrical Engineers and 
Contractors, 28, Hatton-gdn, E.C. (Anneal- 
able London, 991 Holborn), and Askew 
Works, Shepherd's Bush, W., London 

Marsden, Herbert S., Charge Engineer, Corpora- 
tion Electric Light St«tion, Derby 

Marsden (John) & Co, Electrical Engineers, 
Aspinall’s Yard, Hudderstield (530) 

Marsden (John) & Son, Electric l'an Makers, £c., 
188, Regent-st, Liverp ol, М. 

Marsden & Ѕаћеу, Tramway Appliance Makers, 
Beacon-st, Liverpool N. (1136 Central) 

Marsden, W. T., Electrical Engineer, 16, Law- 
eon-rd, Bromhill, Sheffield 

Marsh, E. J., Chief Electrical Superintendent, 
Tramway Power House, Kelham Island, 
Sheffield 

Marsh, H., Assistant Submarine Superintendent, 
Post Office Telegraphs, Woolwich 

Marsh, H. H. Stanley, A. I. E. E., Engineer, 15, 
Gerrard-st, Soho, and 15, Inverness - ter, 
Bayswater, London, W. 

Marsh, Hubert P., Teacher of Electricity, 
Borough Technical School, Rochester 

Marsh, Jones & Cribb, Manufacturers of Electric 
Light Fittings, Boar-In, Leeds (594 Central) 

Marsh, T. E., A. M. I. E. E., Electrical Engineer, 42, 
Reightou-rd, Upper Clapton, London, NE. 

Marsh, T. Herbert, Electrical Engineer, 15, 
Gerrard-st, Soho, and 15, Inverness-ter, Lon- 
don, W. (Voltmeters London, 2414 Gerrard) 

Marsh, Wm., Asst. Engineer, Corporation Tram- 
ways, Brighton 

Marshall (4. H.) & Co, Electric Lighting Con- 
tractora, 270, High-rd, Leytonstone 

Marshall, Albert H., Electrical Engineer, c/o 
Mr. C. H. Merz, Colliugwood-bldgs, New- 
са\ е-оп-Тупе 
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Marshall, Arthur G., Electrical Engineer (Reginald 
P. Wilson), 66, Victoria-st, London, S.W. 

Marsball, A. W., M. I. Mech. E., A. M. I. E. E., Electri- 
cal aud Mechanical Engineer, 180, Lough- 
borough-rd, Brixton, London, S. W. 

Marshall, C. F. B., Electrical Engineer, 1, 
Elborow-st, Rugby 

Marshall, C. H., Electrician and Civil Engineer, 
74n,Cornwall-mans, Regents Pk, Lond, N. W. 

Marshall, Fleming & Jack, Manufacturers of 
Electric Cranes, Dellburn Works, Mother- 
well, near Glasgow ( Dellburn Motherwell, 50) 

Marshall, J., Mains Superintendent, Corporation 
Electricity Worke, Swansea 

Marshall Jenner G., Consulting Engineer, 
Tendall Works, Sloane-st, Camden-st, 
Birmingham (Work Birmingham, 20.53) 

Mar-hall Roeland, Burgh Electrical Engineer, 
Corporation Electricity works, Ayr 

Marshall, R A., Electrical Engineer, Gaskell-st, 
Clapham, London, S.W. (273 Hop) 

Marshall (R. E.) & Co., Ltd., Installation Con- 
tractors, Clarence-st, Cheltenham 

Marshall, S. B., Manager of Electrical Fittings 
Со, 58, Conduit-st, New Bond- st, London, W. 

Marshall, Sons & Co, Ltd, Engineers, Gains- 
borough, & London ( Marshalls Gainshorough} 

Marshall, William H., Electrical Engineer, 68, 
Freegrove-rd, West Holloway, N., and с/о 
Preece & Cardew, 8, Queen Anne's. gate, 
S. W, London 

Marshall & Woode, Electric Light Engineers 
and Manufacturers, 2, Gray's Inn- rd, Lond, 
W. C.; and 25, Castle-st, Northwich. Works: 
Shepherd's Bush, Loodon, W. (479 Central) 

Marshall (W. P.) & Son, Consulting Engineers, 
Richmond, Birmingham 

Marston, A., Electrical Engineer, 24, Nether- 
gr*en-rd, Raomoor, Sheffield 

Marston (J.) Ltd. Electric Motor Car Builders, 
94 and 95, Wes е' п-гд, Hove 

Martin, A. W., Second Class Technical Officer, 
Engineering Dept. G.P.O., London, Е.С. 

Martin Bros, Electricians, 9 and 11, Corporation- 
rd, Middlesbrough 

Martin, Charles P., Electrical Engineer and Repre- 
sentative of Меззгв. C. А. Parsons & Co, 66, 
Victoria-st, London, S.W. (Silently Lon- 
don, 586 Westminster) 

Martin & Co, Manufacturera of Dynamo Cast- 
ings, Albion Works, East-rd, West Ham 
(Almartaga London, 381 Strattord) 

Martin, David, A. M. I. E. E., Electrical Engineer, 
Electrical Trades Supply, Ltd, 41, Gt. 
Charles-st, Birmingham 

Martin- Davey, Ww., Consulting Engineer, 27, 
Tower uldgs, Liver pool, W. (5758 Central), 
and Birkenhead (8% 3) 

Martin & Fitt, Electric Bell Fitters. 7. High- 
st, Grantham (Martin Grantham, 20) 
Martin, H. S., Electrical Engineer, 13, Cu mber- 

land- st. Liverpool, W. (Sr Central) 

Martin & Newby, Electric Bell Fitters, 6, Fore- 
Bt, Ipswich . 

Martin, R. W., Electrician, Barrowby, Grantham 

Martin, S. G., Electrical Engineer, 46, St. 
Helens-rd, Swansea 

Martin (Samuel H.) & Co, Electric Light Fittings 
Manufacturers, 23, Australian-ave, London, 
Е.С. (Fanneries London) 


Martin (T. A.) & Co, Engineers and Contractors, 
Vestry House, Laurence Pountney-hill, Lon- 
don, Е.С. (Diteker London, 29.28 Central) 

Martin, Tho». R., Electrical Eogineer, 47, Albert- 
rd, Middlesbrough (227) 

Martin (W. С. & Co, Electrical Engineers 
10, West Campbell-st, Glasgow (Motive 
Glasgow, 3736 Corp. and 1044 Argyle); 
and 116, Victoria Dock-rd, London, E. 
(Tribord London 3226 East.) 

Martin, W. G., Electrician, 102, High-st, Stoke 
Newington, London, N. 

Martin, W. W., Electrical Engineer, 70, Coventry- 
st, Kidderminster (0198); and at Waterloo- 
bldys, Hayley-st, Stourbridge 

Martineau, Beames and Madeley, Ltd, Engineers 
and Founders, Holloway,Head, Birmingham ; 
and 9. New Broad.st, London, Е.С. 

Martyn, Sarsfield W., A. I. E. E., A. M. I. Mech. E., 
Electrical Engineer, 17, Water- lane, Gt. 
Tower. st, London, E. C. 

Marx (J.) & Co, Turbine Makera, 133-139, 
Finsbury Pavement, London, Е.С. (9014 
London Wall) | 

Marylebone Borough Council Electricity Dept, 
Town Hall. Marylebone-lane. London, W. 
(Arthur Wright. Consulting Engineer) 

MARYLEBONE ELECTRIC LIGHTING MATTERS 
(sce рр. 134-139) 

Marylebone Electric Supply Company, Limited, 
Moorgate-court, Moorgate-pl, London, E.C. 
(Н.В. Renwick, Sec.) (Partnership London, 
1061 and 2681 London Wall) See also p. 369 

Mas гоор, R. G., Engineer, Postal Telegraphs, 7, 
Bedford-circus, Exeter 

Mascall (W. Н.) & Co, Engineers’ Furnishers, 15, 
Wiesbaden-rd, Stoke Newington, London, 
М. (Jackscrew London) 

Mase, H., Electric Light Contractor, King’s Lynn 

Maskelyne, Nevile, Expert in Wireless Tele- 
graphy, Egy ptian Hal), Piccadilly, London, W. 

Mason & Brown, Electrical Apparatus Makers, 
Volta Works, Leicester 

Mason, Сазћ, & Co, Electrical Manufacturers 
and Contractors, Woodville Electrical 
Works, near Burton-on-Trent 

Mason, D., Shift Enginee-, Electricity Works, 
Croydon 

Mason (D.) & Sons, Ltd, Driving Band Makers, 
12 & 14, Bath-row, Birmingham 

Mason, J. E.. Electrical Engineer, 43, Carrington- 
at, Nottingham (208 v. 

Mason (J. Е.) & Co, Electrical Engineers, 14, 
Park-row, Leeda 

Mason, К. G., Manufacturer of Electrical Instru- 
ments, 69, Park-rd, Clapham, London, S.W. 

Mason, Thomas, 1.8.0., Traffic Manager, Tele- 
graph Dept., G.P.O., London, Е.С. 

Mason (W. F.), Ltd, Mechanical and Electrical 
Engineers, 504, Stockport-rd, Longsight, 
Manchester (65 Rusholme) 

Mason (W. H.) & Co, Electrical Engineers, 12, 
Broad-st, Patricroft, Manchester 

Massachusetta Chemical Co, Ineulating Material 
Manufacturers, 6, 7 and 8, Crutched Friars 
London, Е.С.  (Windsail London, 5063 
Central) 

Massey & Allpress, Consulting Electrical Eugi- 
neers, 25, Queen Aune's-gate, London, S.W. 
(Massive London) 


Please forward at once to Mr. d. TUCKER, 1, 2 and 3, Salisbury-court, Pleet-street, 
London, any Alterations or Corractions n»c2333ary in the above particulars. 
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Май ће, Thos., Electric Light Contractor, 122, 
chester (Masseys Openshaw, 300) Walworth-rd, London, S. E. 


8, Princes. Mat terson, Huxley & Watson, Ltd, Engineers 
st, Bank, London, Е.С. ( Hoicheit London, and Boiler Makers, Lion Foundry, Coventry 
25812 Bank) (Matterson Coventry 87) 

Massey, W. А. L., Distributing Engineer, Engi- Matthews, А. B., Electrical and Mechanica] Engi- 
Deer. District Council Electricity Works, neer, Earl-rd, East Sheen 
W illesden, London N.W 


| Mattkews 4 Co, Electric Bel] Manufacturers, 

* Massey, W. H., M. I. E. E., M. Inst. C. E., &с., 17, Connaught.st, Leicester 

Matthews, E. R., A. I. E. E., Borough Engineer, 
Bridlington 

Matthews, F. J. A., A. M. I. E. E., Electrical Engi- 
neer, Vulcan Boiler & General Insurance Co, 

td, 67, King.st, Manchester ; and 73, Vic. 
toria-cres, Eccles 

Matthews (С. W.) & Co, Electrical 
1. Womanbys st, Сага (01229) 

Matthews (Jas, & Soo, Electricians, 70, Wool. 
manhilt, Aterdeen (717) 

Matthews, R. Borlase, Wh. Ex., Lecturer in Нес- 
trical Engineering, G. E. R. Mechanics’ Insti. 
tution, Strat ford, London, E 

Matthews, Robert, Electrical Engineer, Parr's 
House, Heaton Mersey, near Manchester 

Matthews, Thomas, M. I. C. E., Engineer. in- Chief, 
Trinity House, London, E. C. 

Matthews & Yates, Limited, Ventilating & Elec- 
trical Engineers, Swinton, Lancs. ; and 
London (Cyclone Swinton Manchester, 1871 
Manchester Nat.; Ventilo London, 4527 
Holborn) 

Mattok Metals Co, Ltd, Electrical and Mechanical 
ngineers, 100, King-at, Manchester 
Matton, Jules, Agent for the Kölner Асзитц- 
latoren Fabrik, 25, Rood In, London, E.C. 

(Matton London, 938 Avenue) 

Maud & Turner, Engineers and Tool Makers, 

Perseverance Works, Gibbet-st, На ах 
77 


neer, “The Nest," Piuhoe.rg, Exeter 


Townmead . rd, Fu ham, London, S.W. 
(Massioun London, 1216 Kensington) 
Mathematical Gazette (alternate months) Pub. 
lished by Geo. Bel] & Sons, York.st, Covent 
Garden, London, W.C, (Ann. виђ,, 108, ба.) 
Mather Bros, Electric Light Installation Сор. 
tractora, 36 Farringdon.st, E.C., and 218, 
'aledonian-rd, N., London 1929 King's Cross 

Mather (G. R.) & Son. Steam Engine Makers, 
Albion Foundry, Wellingborough (Muther 

ellingborough, 707250 Nat. 

MATHER & PLATT, Ltd, Manufacturing Elec. 
trical, Mechanical and Hydraulic Engi 
Contractors for Electric Light and 
Plants, Electric Railways and Tramwa 8, 


Engineers, 


Manchester, 536, 2035 and 96.26 Nat.) 75, 
c- 


Maund, Albert, Electric Lighting and Traction 
„ 120, Lord-street, Southport 
(328); 30, Spring-gdns, Manchester ; and 

at Wigan 

Maunder, Е. W., M.A., F. R. A. S., First- class 
Assistant, Royal Observatory, Greenwich, 
London, S. E. 

urice, Wm., Manager and Electrical Engineer, 
Hucknall Torkard Collieries, Notts. 

Mavor & Coulson, Ltd, Eugineers and Elec. 
tricians, 47, Broad.st, Mile End, Glasgow 
(Prodigious Glasgow, 2835 Bridgeton, У 12 
Corp.) See also р. 569 

Мауог, Н. À., M. Inst. C. E., M. I. E. E. 47, Broad 


13, Walbrook, London, Е.С. 
atheson, W. » Deputy Traffic Inspector, 
Corporation Tramwayr, Cardiff 

Mathew (W. А.) & Co., Electrical Engineers, 
Siren Motor Works, 594, High. st, Becken- 
ham, Kent (478 Bromley) 

Mathews (E.) & Co, Slate Workers, 61, St. Магу. 
axe, London, Е.С. (Tini ats London, 506 Ave) 

Mathews, Eugene, Electrician, Hackney Вогоџ h 
Council's Electricity Works, Millfields-rd, 
Clapton, London, N.E. 

Mathews, G., Electrica] Engineer and Contractor, 
: Hare g Od. ave. Blandford- за, London, 
N. W. 

Mathews (John) & Co, Manganese Merchanta, 

atton Garden Works, Liverpool (Mathews 
Liverpool, 502 and 006) ; and London 

Mathews, W, L., London Manager, Thos, Bolton 

& Sons, Ltd, 110, annon-street, London, 
C. (5329 Bank) 

Mathias & Foulds, Electric Light Fittings Manu. 
acturers, 25 & 21, Mersey.st, Liverpool, W. 
(6722 Central) 

Mathias, F. У. L., Borough Electrical and Tram- 
Ways Engineer, Electricity Works, War. 
rington 

Mathieson (Alex.) & Sons, Ltd, Tool Manufac. 
turers, Saracen Works, Е. Campbell-st, Glas. 

Bow (Mathieson Glasgow, 38 and 279 Tron) 


Mavor, Sam., M. I. E. „Electrical Engineer, 27, 
Broad-st, Mile End, and 37, Burnbank-gang- 
Glasgow 

Maw, W. H., МІС. E., Consulting Engineer, 
35, Bedford.at, Strand, London, W.C. 

Mawbey, Е. Geo., Borough and Tramways En gi- 
neer, Leicester 

Mawdsley, H. St. Hill, Electrical Engineer, Ne we 
ton Electrical Works, Ltd, Taunton 

Mawle (J JE Son, Electric Bell Fitters, 65, Hi Sh 
st, bu 

Mawson, Clark & Co, Lubricating Oil Manu 
facturers, Pandon-bldgs, Newcastle 
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Mawson & Swan, Electrical Apparatus Manu- 
facturers, Moseley-st, Newcastle-on-Tyne 
(Mands Newcastle) 

Maxim, Sir Hiram 5. Consulting Electrician, 
Maxim Works, Gillingham-st, Westminster, 
London, S.W. 

MAXIM (SIR HIRAM) ELECTRICAL AND ENGI- 
WEERING CO, LTD, Electrical Plant and 
Lamp Manufacturera, Maxim Works, Gil- 
lingham-st, Westminster, Londoo, S.W. 
(W. J. Wheatley, Secretary and General 
Manager) (Arconcello London, 781 West- 
minster) See also p. 569 

Maxime & Co, Electrical Accessory Manufac- 
turers, 10 and 11, Featherstone.st, London, 
Е.С. (Mazwood London, 1117 London Wall) 

Maxted, Knott, & Coles, Consulting Engineers, 
Burnett-ave, Hull (452) 

Maxwell & Co, Electric Light Contractors, 17, 
Baron's Court-rd, London, W. (59 Western) 

Maxwell, David, Electrical Eugineer, King’s-rd, 
Dundee | 

Maxwell, Н. B., A.M.LE.E., Resident Electrica 
Engineer, Burgh Electricity Works, Partick 
i560 Partick) 

Maxwell (James) & Son, Electrical and Mecha- 
nical Engineers, King’s-rd, Dundee (1213) 

Maxwell (Wm.) & Co, Electrical Engineers, 204, 
Goldhawk-road, Shepherd’s Bush, London, 


W. 

May & Calder, Electrical Engineers and Con- 
tractore, 4, Newington-causeway, London, 
SE (2275 Hop) 

May. H. S., Asst. Engineer, Corporation Electric 
Tramways, Blackpool 

May, J. H., A. M. I. E. E., 73, Nelson-rd, Stroud 
Green, London, N. 

May, John, A. M. I. C. E., M. I. E. E., Electrical En- 
gineer, &, Coper's Cope- rd. Beckenham, Kent 

May, W. R., Asst. Engineer, Electricity Works, 
Loweatoft 

Marbury, H. P., Engineer, District Council Elec- 
tricity Works, Malvern 

Maycock, W. Perren, M. I. E. E., Consulting Elec- 
trical Engineer, Morris House, Stafford-rd, 
Croydon 

MAY-OATWAY FIRE APPLIANCES, LTD. 
(THE), Electrical Engineers and Makers of 
Signalling and Fire-Detecting Apparatus, 
92 and 94, Paul-st, Finsbury, London, Е.С. 
‘Pyromancy London, 986 London Wall); 
and at 49, Queen-st, Glasgow (С. Н. 
Oatway, Managing Director; Sir W. H. 
Preece, K.C.B., Consulting Electrical Eogi- 
neer) See also раде 569 у 

Mayer, Arthur, Electrician, Cathkin-rd, Тапд- 
side. Glasgow | 

Mayer (А.) & Son, Makers of Electric Alarm 
Clocks, 127, Aldersgate-st, London, E.C. 
(scio London, 427 Central) 

Mayer, J. W., Engineer Surveyor, Electrical 
Dept., Engine, Boiler and E.L. Insurance Co, 
12, King-st, Manchester 

Mayer, Wm., Electrician, 51, Queen's rd, West 
Didsbury, Manchester 

Mayes, А. E.,. Engineer and Manager, Isle of 
Wight Electric Light & Power Co, Ltd, 
Ventnor, Isle of Wight 

Mayes, A. H., Electrical Engineer, 40, Wa'sing- 
ham-rd, Hove, Sussex 
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Mayfield & Co, Electrical Engineers, 65 and 634, 
Cannon-st, London, Е.С. (Maichamp London, 
1440 Central) | 

Mayfield, J. T., Electrical Engineer (Mayfield & 
Co.), 65, Cannon-st, London, Е.С. 

Mayne, Arthur J., A. M. I. E. E., Chief Electrical 
Engineer to the W. D. Electric Light Sta- 
tion, Stanhope, Lines; and 6, Wellington- 
ave, S. Aldershot 

Mayne, E., Engineer · in-Charge, 
Electricity Works, Dublin 

Mayne, О. W., Asst. Engineer, Penarth Electric 
Lighting Co, Ltd, Penarth, Glam. 

Mayner, Е. W., M.I.H.V.E., Electrical Engineer, 
* Hillgay," Fengates-rd, Redhill 

Maynes, Son & Co, Electric Light Contractors, 
Glebe-st, Peoarth, Cardiff (133) 

Mayoh & Haley, Electrical Engineers, 12, Norfolk- 
st, Lond., W. C. (FacineLondon,2857 Gerrard) 

Maypee, C. F., Electrica] Engineer, 19, Bedford- 
place, Russell-square, London, W.C. 

Mayson, C. M., Assistant Electrical Engineer, 
Charing Cross and Strand Electricity Supply 
Corporation, 60,St. Martin's-In, London, W. C. 

Mazarron Electric Light Co, Ltd, 9, New Broad- 
st, London, Е.С. (Barometer London) 

Meaby, M.C., A. I. E. E., A. M. I. C. E., Consulting En- 
gineer, 88-90, Chancery-lane, London, W. C. 

Meacher, Wyatt, A. I. E. E., 24, Carleton- d, 
Tufnell Park, London, N. | 

Mead, А. S., Engineer, Geo. М. Callender & Со, 
Ltd, 25, Victoria-st, London, S.W. 

Meade, К. E., Asst. Engineer, Electricity Works, 
Stafford 

Meakin, Robert, Electrical Engineer, Derby-rd, 
Chellaston, near Derby 

Meakin (T. W.) & Co, Engineers, &c, Sumner-rd, 
Peckham, London, 5.Е. (2/47 Hop) 

Meares, J. L. D., Chief Engineer, Bessbrook- 
Newry Tramway Co, Beasbrook, co. Armagh, 
Ireland 

Mears (W.) & Co, Ltd, Dealers in Electrical Sup- 
plies, Bamber's-yard, Preston (224) 

Measures Bros. Ltd, Joist Manufacturers, 53B, 
Southwark-st, and Bankeide, London, S.E. 
(Measures London, 547 and 286 Hop) 

Measures, H. & G., Electrical and Mechanical 
Engineers, 126, Church-rd, Battersea, 
London, S.W. (262 Battersea); and E. Surrey 
Ironworks, Pitlake, Croydon (1771 Croydon) 

Meats & Co, Ltd, Electrical Engineera, Montpellier 
Engineering Works, Cheltenham, Cheshire 

Mechan & Sons, Engineers and Steam Pipe 
Makers, Scotstoun Iron Works, Glasgow 
(Nautical Glasgow, 437); and 28, Victoria-st, 
London, S.W. (Elongation London) 

Mechanical Appliances Co, Ltd., Dealers in Elec- 
trical Apparatus, 57, Chiswell-st, London, 
E.C. (Appliances London, 9194 Central) 

Mechanical Engineer (weekly), 55, New Bailey- 
st, Manchester (Price 3d.) 

Mechanical World (weekly), New Bridge-st, Man- 
chester ; 118, Chancery-lane, London, W.C. 
(Ann. sub., P.U., бв. Gd.) 

Medcalf, Tom, Chief Clerk of Corporation 
Electricity and Tramways Dept, Swindon 

MEDHURST, Е. H., B.Sc., M.I.E.E., Consulting 
Engineer, 15, Victoria-st, S.W. (257 West- 
minster), and 25, Randolph-cres, W. (713 
Paddiagton), London (Synchronous London) 


Corporation 
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Medhurst (F. H.) & Lloyd, Consulting En. Menmuir, J., Kelvin & James White, Ltd, 18 
gineers, 13, Victoria-st, Westminster, Lon- Cambridge st. Glasgow 
don, S.W, (Synchronous London, 227 West. Menzies, D. P., Electrical Tank and Ventilating 
minster) Engineer and Contractor, Weem Works, 

Medhurst, Page & Lloyd, Consulting Electrica] 50, Bishop-st, Glasgow, W, 
Engineers, 14, . St. Ann's. sq. Manchester Menzies Wm.) & Co, Consulting Engineers, 
(Synchronous Manchester, 08782) 

Medland, Ј. В., Electrician, 44, Lorrimore-rd, 
Kennington, London, S.E. 

Medley, C. P., Asst. Engineer, Electricity Works, 
Tolworth, Surbiton 

Medlyn, У. J., Telephone Engineer, Engineer- 
in-Chief’s Office, G. P. O., London, E. C. 

Meek, A. H., Electrical Engineer, 45, Crawford. 
st, Bryanston- sq, London, W. 

Meek (Geo.) & Sons, Electrical Engineers, 50, 
Sey mour-place, London, У, 

Meek, Watson & Со, Insulating Material Manu- 
facturers, 10, Е ore-8t, London, Е.С. 

Meeres, S. H., Electrical Engineer, Electrical Dept, 
L. & N. W. Railway, London-rd, Manchester 

Meguin (F.) & Co, Ltd, Metal Stampers and 
Perforators, 110, Cannon-street, London, 
E.C 


Meik, P. W. & С. S., Consulting Engineera, 16, 
Victoria-st, London, S.W. (Snowdon London, 
370 Victoria) 

Meik (Thomas) & Sons, Consulting Engineers, 16, 
Victoria-st, London, S. W. (Snowdon London, 
370 Victoria) 

Meiklejohn, J, B., Electrical Engineer, 91, 
Waterloo.st, Glasgow (54 Argyle) 

MEIROWSKY & CO, Mica Merchanta, 22-23, 
Laurence Pou (пеу lane, London, Е.С. (Steel- 
head London, 9981) See Advt., p. 1066 

Meldrum Bros, Ltd, Engineers, Timperley, 
Manchester (Meldrum Manchester, 1074) ; 
апа 66, Victoria-st, London, S. W. (193 West) 

Melhuish (R.), Sons & Co, Electricians, &c., 84, 85 
and 87, Fetter-lane, London, E.C, (156,3 


Iverson-rd, West Hampstead, London, N.W, 

Mercer, В. G., A. M. LE. E, Electrical Engineer 
(British Westinghouse Co), 270, Edward-rd, 
Cannon Hill-park, Birmingham 

Merchant Venturers’ Technical College, Bristol 
(407) For Professors, sec page 717 

ercier, A. N., Asst. Eagineer, District Council 

Electricity Works, Watford 

Mercier, Maunsell, Electrical Engineer, 252, 
Chapel-st, Salford (Wenham Manchester, 

) 


Mercier’s Patents, Limited, Watertight Electric 

Bell Manufacturera, 252, Chapel-st, Salford 
Wenham Manchester, 8779 Nat) 

Merck, E., Chemical Manufacturer, 16, J ewry-at, 
London, Е.С. (Bissida London, 2255 Avenue) 

Meredith & Co, Screw and Terminal Manufac. 
turers, Dynamo Works, Woodcock-st, Bir. 
mingham 

Meredith (John Child), Ltd, Makers of Motor Car 
Accumulators, Summer-lane, Birmingham 

Meredith (W. Г.) & Son, Consulting Railway 


broke-gardens, London, W. 

Merritt, F. H., Electrical Engineer, Isle of Wight 
Electric Light & Power Co, Lucerue, Wells- 
st, Ryde, Isle of Wight 

erry, Thos. W., Chief Electrician, Borough 
Council Electricity Dept, King’s-rd Station, 
W 


MERRYWEATHER & SONS, Ltd, Makers of 
Electrically-Driven Pumps (Water Supply 
and Fire Protection » Electric Light 
Machinery, Green wich- rd, London, S. E. 
(132 Deptford); 14 and 15, Arcade. 
chambers, St, Mary's - gate, Manchester 
(09145) : and at 63, Long acre, London, 
W.C. (Merywether London, 1795 Gerrard) 
(A BC code used ) 

Mersey Electric and Cycle Cv, 79, Brijge-st, 
Warrington (S x) 

Mert ey Electric Lighting Co, Inst lation Contrac. 
tore, 79, Bridge.s:, Warrinvton (Н. Ingram, 
Manager) ( 246) 

Mersey Electric Supply Syndicate, Ltd,41, North 
Johu-st, Liverpool ‘See also р. ott 

Mersey Railway Co, Worcester H оцве, Walbrook, 
London, Е.С. ; and Central Station, Birkene 
head (G. H. Langham, Sec.; J. Shaw, 
Electrical Engineer) Scc lro page 269 

Mertens, B. M., Ast. Electrical Engineer, Cor- 
poration Electricity Works, Londonde 

Mertens, J. Ta A. I. E. E., Asst. Engineer, Hove 
Electric Lighting Co, Ltd, Hove, Sussex 

Merthyr Electric Traction and Lighting Com- 
pany, Limited, Donington House, Norfolk - st, 


Melhuish, W.S., Shift Engineer, Corporation Elec- 
- tricity Station, Eldon-rd, Canton, Саг 

Melhuish (Wm.) & Co, Electric Bell Fitters, 3, 
Shoe-lane, London, E.C. 

Mellier (С.) & Co, Electrical Engineers, 48-50, 
Margaret.st, Cavendish-sq, and 57, Wella.st, 
London, W, ( Wheelrace London, 2523 
Gerrard) 

Melling, Jas., Maker of Electric Radiatore, 9, New 
Broad.st, London, Е.С. (497 London Wall) 

Mellis, Wyllie. Electrical Engineer, 47, Oswald.at, 
Glasgow (5171) 

Mellor, S., Charge Engineer, Electricity Works, 
Burton-on-Trent 

Mellowes & Co, Glazing Contractors, 28, Vic. 
toria-st, London, S.W, ; and Works, Shef- 
field (Mellowes London, 569 Westminster) 

Melsom, S. W., Electrician, National Physical 
Laboratory, Bushy House, Teddington, 
Middlesex 

Melton Mowbray Electric Light Co, Ltd, 33, 
Regent-st, Melton Mowbray (W. Н. Russell, 
Chief Electrical Engineer)” Sce also р. 59 

Melville, O., Electrical Eugineer, 510, High. st 
1% %, and (Works Redburn Wind, Kirkcald у 

Mendham, Wm. Phillipe, Consulting Electrical 
Engincer, 18, Oakfield-grove, Bristol 
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„Herz, Charles H., Consulting Engineer, 28, Vic- 
toria-st, London, S. W. (A mbertroft London, 
256 Westminster); and Collingwood-bldge, 
Newcastle.on-Tyne (Amber МексазЦе-оп- 
Tyne, 2324 Nat.) 

Messenger Bros, Ltd, Electric Light Contrac- 
tors, 118, High-st, Hounslow (171 P.O. 
Richmond) ; 

Messenger & Sons, Electric Light Fittings 
Makers, 19, Broad.st, Birmingham (Messen - 
gers Birmingham, 1322) 

Metal & General Agency (Weager and Funck). 
Agents for Patent Welding Composition, 5, 
Whittington-ave, London, Е.С. (Lysippus 
London. 2272 Central) 

Metallic Art Co, Name Plate Makers,55,Waterloo- 
st, and 212, Old Dumbarton-rd, Glasgow 

METALLIC MANUFACTURING СО, Jointing 
and Packing Manufacturers, Ardrossan, ог. 
Glasgow, and 116, Hope-st, Glasgow (Joint- 
ing Ardrossan, 0191 Nat.) 

Corrugated Jointing Rings and Metallic Pack- 
ing Manufacturcrs 

Metallic Mirrors (of America), Ltd, Search 
Light Reflector Makers, 170-5, Winchester 
House, London, Е.С. (2590 Central) 

Metallic Seamlees Tube Co, Ltd, Makers of Con- 
duit Tubes and Fittings, Wiggin-st, Bir- 
miogham (Flask Birmingham, 2242) ; and 
Charterhouse-bldg«, London, E.C. 

Metallu rgical Engineering Co, Ltd, 4, Broad- 
st-pl, London, Е.С. (Citroids London, 
8975 Central) 

METALLWERK ELECTRA,. Ltd, Gummers- 
bach, Rheinland, Germany (I. & H. Grevener, 
22, Basinghall-st, London, E. C., Sole Agents) 
see Advt., p. 1105 

Metcalf, John, ITraffle Manager Gateshead and 
District Tramways Со, Gateshead 

METER TESTING FEES (Board of Trade, London 
County Council, and City of London Cor- 
poration) Sec pages 413 апа 414 

Metropolitan Amalgamated Railway Carriage & 
Wagon Co, Ltd, Makers of Tramcars, Ас, 
Openshaw, Manchester; Oldbury, Birming- 
ham ; and 86, Victoria-st, London, S.W. 
(aMcar London, 75 2 Westminster; Carriage 
Oldbury) 

Metropolitan District Railway Co, St. James’ 
Park Station, London, S.W. (W. Jones, Sec.) 
(Circumition London, 504 Westminster) 
See also page 569 

Metropolitan Electric Tramways, Ltd, 101, 
Finsbury Pavement, London, ЕС. (А. L. 
Barber, Sec.) (Metrolito London, “84 Cen- 
tral) Sce also page 56) 

METROPOLITAN ELECTRIC SUPPLY CO, 
Ltd. Offices: 16, Бега ога-р], W. ( Kilowatt 
London, 403 Paddington). Works: White- 
ball court ; Sardinia-street, Lincoln's-inn; 
Tower-st, St. Giles; Marylebone-passage ; 
Wells-st.; Rathbone-pl ; South-st, Man- 
chester-sq ; Norfolk-cres.-mews, Edgware- 
rd; Amberley-rd, Paddington; Brook- 
mewa, Lancaster-gate ; and Willesden 


W. Harrison Cripps Chairmar. 
J. Conacher ... ... ... Manager 

J. S. Highfield  .. ... .. Engineer 
Е. CunliffeO wen, C.M.G., Secretary 


See also page 570 
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Metropolitan Engineering Association, Ltd, 
Electrical Engineers, 4, Queen Victoria-st, 
London, ЕС. (Н. Е. Shaughnessy, Sec.) 
(Eminencies London, 7 234 Central); and at 
Manchester (4745) ` | 

Metropolitan and Metropolitan District Rail- 
ways Joint Committee, 7, Victoria-st, Lon- 
don, S.W. (A. P. Harwood, Sec.) 

Metropolitan Railway Со, 52. Westhourne-ter, 
London, W. R. H. Selbie, Sec.) (INI 
Paddington) See also раде 570 

Mettam, W. H., Electrician, 67, James. =t, New 
Brompton, Kent 

Metzger, G. F., A. M. I. C. E., M. I. E. E., Consulting 
Electrical Engineer, Parr's Bank-bldgs, 3, 
York-st, Manchester (Metzger Manchester, 
38 

Meunier, S., Engineer and Manager Corporation 
Gas Dept, Stockport (82) 

Mevagissey Electric Lighting Co, Ltd, London 
House, Mevagissey (J. Kemble, Sec.) 

Mew, W. Е., Asst. Sec. to Newcastle Section of 
Institution of Electrical Engineers, c/o New- 
castle and District Electric Lighting Co, 38, 
Grainger-st, W., Newcastle-on-Tyne 

MEWBURN, ELLIS & PRYOR, Consulting 
Engineers and Patent Agente, 70 and 72, 
Chancery-In, London, W. C. (Patent London, 
243 Holborn) See Advt., p. 69 

Mewburn, J., D st Man, National Telephone Co, 
Bank-chmbra, Little Park-st, Coventry 

Mexborough Corporation Electricity Works, Mes. 
borough (H. Waring, Consulting Engineer) 

Mexican Electric Works, Limited, 62, Old Broad- 
st. London, Е.С. (Bxacting London) See 
also page 570 

Mexico Electric Tramways, Ltd, 1, Londen Wall- 
Марг, London, E С. (Traficante, London, 
2877 London Wall) See also p. 570 

Meyer, Н. S., Desigoing Engineer, Alternating 
Current Section, British Thomson- Houston 
Co, Rugby 

Meyer, P., Electrician, 78, York. road, King's 
Cross, London, N. 

Meyerstein (Wm.) & Co, Wire Merchants, &c., 
55, New Broad-st, London, ЕС. (Meyerstein 
London, 1016 London Wall) 

Mica Boiler Covering Co, Ltd, Cornwall-bldgs, 
95, Queen Victoria-st, London, E. C. (Pro- 
tract London, 412 Bank) | 

MICA INSULATOR CO, Ltd, Empire Works, 
Blackhorse-lane, Walthamstow, London, Е. 
(Mytilite London) See Adyt., p. 1226 ind 
also p. 5/0 Sec also UNITEDSTATES DIVISION) 

Mica Lubricant Co, Makers of Packings, 65, King- 
st, South Shields (Mice S.Shieldx, 256 Nat.) 

Mica Manufacturing Co, Ltd, Tower-chambers, 
Finsbury Pavement, London, Е.С. 

Mickleburgh, Ch, Electrical Engineer, 420, 
Harrow-rd, London, W. 

Middleditch, Harry, Electrician (Resident Engi- 
neer Electrie Light Station, Arundel Castle), 
Redfern, Arundel, Sussex 

Middlemiss, W., Wood Worker for Electricians, 
Nesfield-st, Bradford | 

Middlemost, Н. R., Electrical Engineer, Elec- 
tricity Supply Works, Buckingham 

Middlesbrough Corporation Electricity Works, 
Middlesbrough (H.M. Taylor, Chief Engineer) 
(421) 
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Middlesbrougb, Stockton & Thornaby Electric | Mid-Yorkshire Tramways Co, 

Hustlergate, Bradford (В. S. Dawson, Sec.) 

Mildon, W. J., Electrician, Bradford-st, Caer- 
philly, Cardiff 

Mildred, F., Electrical Engineer, Callender’s 
Cable & Construction Co, Hamilton House, 
Victoria Embankment, London, E.C. 

Miles, В. A, Eleetrical Engineer, 59, Whatman- 
rd, Honor Oak Park, London, S.E. 

Millar, C. H., Electrical Engineer, Ervillagb, 
Foxrock, co. Dublin 

Millar, J. B., M. E., Asst. Lecturer in Geometrical 
and Mechanical Drawing, Owens College, 
Manchester 

Мага Bros, Ltd, Dealers in Electrical Supplies, 
125 & 124, Houndsditch, London, E.C. 
(Sourcrout London, 9311 London Wall) 

Millars’ Karri & J arrah Forests, Ltd, Makers of 
Telegraph Arms and Poles, 72, Bishopsgate-st 
Within, London, Е.С. (Jarrah London, 205 
London Wall) 

Millen, J. H., Electrical Engineer, 59, Tadema-rd, 
Chelsea, London, SW. 

Miller (A.) & Co, Electrical and General Appa- 
ratus Manufacturers, 56, Weaver-st, Glasgow 
(6193) 

Miller, А. Е., Mains Dept, Corporation Electri- 
city Dept, Glasgow 

Miller & Collins, Consulting Engineers, 61, Old 
Broad-st, London, E.C. 

Miller, E. H., Inspector of Risks, Westminster 
Fire Office, 27, King-st, Covent Garden, 
London, W. C. 

Miller, Francis, B. A., Consulting Electrical and 
General Engineer, 124, Greencroft-gdns, 
West Hampstead, London, N.W. 

Miller, Francis S., Electrical Engineer, Manor 
House, Old Malden, Worcester Park, Surrey 

Miller, Gordon W., C.B., Director of Navy Con- 
tracts, Admiralty, London, S.W. 

Miller, Herbert William, A. I. E. E., Electrical 
Engineer, c/o British Thomson-Houston Co, 
83, Cannon-st, London, E. C. 

Miller, H. W., Chief Eugiueer, Central Station, 
Kensington - court, London, W. 

Miller (I.) & Co, Engineers“ Tool Makers. 112 & 
Assurance - bldgs, Liverpool ( Unopposed 114, Golden Лапе, London, Е.С. (Keyring 
Liverpool, 7418 Central) See also р. 570 London, 53 London Wall) 

Midland Electric Light and Power Co, Ltd, | Miller, Leslie, Manufacturing Electrician, 93, 


Tramways Co, Middlesbrough (owned by 
Imperial Tramways Со, q.v.) 
"Middleton Corporation Electric Tramways, Mid- 
dleton, Lanes. (S. Pauls, Chiet Engineer) 
Midaleton Electric Traction Co, Ltd, Donington 
House, Norfolk-st, London, W.C. Sce also 


~ 


р. 270 
Middleton, P. C., A. M. I. E. E., Electrical Engineer, 
Certus Works, Limes - rd. Croydon 
Middleton, Robt., Hydraulic Engineer, Sheep- 
scar Foundry, Leeds (214); and London 
Middleton, R. E. Consulting Engineer, 17, 
Victoria-st, London, S.W. (Appoint London) 
Middleton, Sam, Electrician and Instructor in 
Telegraphy, Faraday House, 179, Camden 
Grove North, Peckham, London, S.E. 
Middleton (Thos.) & Co, Ltd, Electrical and 
Mechanical Engineers, Loman-st, Lond, S.E. 
Middleton & Townsend, 21, Rutland-sq, and 
Torpichen-st, Edinburgh ( Blancmunge Edin- 
burgh, 2213 and 2213a) ; and London 
Middleton V. G., Electrical Engineer, Broadway- 
chambere, Westminster. London S.W. 
( Blancmange London, 77 West); and at 
Edinburgh 
Middleton, W. E. Electrical Engineer, Anti- 
Vibrator, Ltd, Limes-rd, Croydou 
Middleton, William, A. M. Inst. C. E., Electric 
Light and Power Engineer (Christy Bros. 
& Middleton), Chelmsford, Essex (8) 
Midgley, C. A., City Electrical Engineer, Cor- 
ration Electricity Works, Foss Islands-rd, 
York (202) : 
Midland Counties Institution of Engineers (Sec- 
retary, G. А. Lewis), Albert-st, Derby 
Midland Electric Corporation for Power Dis- 
tribution, Ltd, Pearl Assurance-bldgs, St. 
John'a-lane, Liverpool (G. Saies, Secretarv) 
( Unopposed Liverpool, 7418 Central); ТӘ, 
Lichtield-st, Wolverhampton (J. Hardie 
McLean, Engineer and Manager) (Power 
Wolverhampton) ; and (generating station) 
Ocker Hill, Tipton (49 Bilston) See also 
p. 970 

Midland Electric Corporation (1900), Ltd, Pearl 


Central Station, Wise-st, Leamington Spa Hatton-garden, London, E.C. 
(F. W. E. Jones, M.LE.E., Eugiueer and | Miller, Samuel, Electrical Eugineer, 219, High- 
Manager) See also page 071 gt, Camden Town, London, N.W. • 
Midlaud Electric Wire Company, Wire Coverers, | Miller & Sons, Ltd, Electric Light Contractors, 
Leicester (Conductors Leicester, 131) 178-179. Piccadilly, London, W. (2209 
Midland Institute of Mining, Civil and Mecha- Gerrard) 
nical Eogineers, Regent-st, Barnsley (T. W. *Miller, Thomas L., M. I. C. E., M.I.Mech.E., 
H. Mitchell, Sec.) M. I. E. E., Consulting Mechanical and Elec- 
Midland Lighting Corporation Ltd, Electrical trical Eugineer, 7, Tower-bldgs, N. Water- 
Engiucera and Contractors, 151, Fitzwilliam- st, Liverpool ( Kinetic Liverpool, 6216 
at, Shetheld Central): 19, Brazenno-e-st, Manchester 
Midland Manufacturing Co, Ltd, Makers of (Kinematic Manchester. 0120) 5 ani 61, Oid 
Boiler Mountings, 20 and 22, Change-alley, Broad-st, London, E.C. 
Sheffield (Fittings Shefücld, 768) Miller (T. L.) & Wilson, Consulting Electrical 
Midland Railway Carriage and Wagon Со, Ltd, Engineera, 7, Tower-bidgs, N. Water-st. 
Midland Works, Birmingham ; and Shrews- Liverpool (Kine ic Liverpool 6215 Central) ; 
bury and London (Wagon Birmingham, 397) and 19, Brazenn ‘Fe st. Manchester (Kine- 
Midland Wire Cordage Co. (Davisons), Wire matic Manchester, 5020) 
Rope Makers, 34, Vincent-st, Balsall Heath, Miller, Walter St. J., Assistant Board of Trade 
Birmingham ; and London (Orchard Bir- Electrical Standards Laboratory, 8, Rich- 


mingham, 3120) mond-ter, Whitehall, London, 8. 
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Miller, W. E., Electrician. 4, Adelphi-ter, Lon- 
don, W.C. 

Miller, W. H., Station Supt., Corporation 
Electricity Works, Ea-t Bridge-st, Belfast 

Miller (Win. P> & Co, Electrical Engineers, 
47a, Charing Cross-rd, London, W.C. 

Millett, J. H. D., Head of Electrical Engineering 
Dept, Municipal Technical School, Devonport 

Milligan, Thomas, Electrical Engineer, 45, 
Jocelyn-st, Peckham, London, S.E. 

Milliken, John, Dealer iu Railway Light Inspec- 
tion and Motor Cars, 3, Ocen-buildinga, 
Donegall-sq Eost, Belfast 

Millin & Co, Lt, Electrical and Mechanical En- 
gineera, 59. Victoria-wt, (479), and Ultonia 
Worka, Sydenham-rd, Belfast 

Millington (F.) & Everitt, Electrical Engineers, 
18, King’s Parade, Cambridge 

Millia, С. T., Principal of the Borough Роју- 
technic, Borough-rd, London, S.E. 

Mills, A. E., M.A., М.1.Е E., F. Phys. Sec., Con- 
sulting Electrical Engineer, Haleyon, N. 
Finchley, London, N. 

Mills, Arthur, Electrical Engineerand Contractor, 
81, Drayton-avenue, West Ealing 

Mills, E. J., D.Sc., LL.D., F. R. S., Emeritus 
Professor of Technical Chemistry, Glasgow 
and West of Scotland Technical College, 
and 11, Greenhill- rd, Harrow 

Mills, Engish & Co, Electrical Engineers, &c., 
35 and 56, Wind-st, Swansca ; and Llanelly 

Mill, F. A., Manager, Electrical and General 
Eogineering Co, 105, Georg». sr, Croydon 

Mills, H., Electrician, 158, Newington Butts, 
London, S. E. 

Mills, H. L., Mains Supt, Corporation Electricity 
Works, Southampton 

Mills (John) & Sons, Electricians and Telegraph 
Engineers, Walkergate Brass Works, New- 
castle-on-Tyne (Mills Newcastle-ou- Tyne) 

Mills, Samuel J. A., Electrician, Delgrave Mills, 
Darwen, Lancs. 

Mills, Thomas, Electrician, Longdown Lodge, 
Sandhurst, Berks. 

Mills, W. H., Engineer-in-Chief, Gt. N. Rly. Co, 
of Ireland, Amiens-st Terminus, Dublin 
Mills, W. H., M. A., Sc. D., Head of Chemical 
Department. Northern Polytechnic Institute, 

Holloway, London, N. 

Milne (James) & Son, Ltd, Art Metal Workers, 59, 
Farringdon- rd, London, E. C. (Milne London, 
531 Holborn) 

Milne, L., B.E., Electrical Engineer, 66, Vic- 
toria-st, London, S.W. 

Milner, 3. R., D.Sc., Demonstrator and Lecturer 
in Physics, University College, Sheftield 
Milner, W., Asst. Supt., Telegraph Factory, 

Bovay-pl, Holloway, London, N 

Milnes (G. C.), Уозв & Со, Tramcar Builders, 
Cleveland-st, Birkenhead 

Milnes (G. F.) & Co, Ltd, Electric 'Тташсаг 
Builders, Castle Car Works, Hadley, Salop 
(Н. D. Esheloy, Receiver and Manager) 

Milnes, H., Chief Asst. Engineer, Northallerton 
Electric Light and Power Co, Ltd, North- 
allerton, Yorks. 

Milnes, J. R., Electrical and Mining Engineer, 
27, Southampton street, Fitzroy-square, 
London, W. 


' Milns, W. E., Engineer and Manager, Electricity 


Works, Grantham and Wharf-rd, Stamford 


(U3U6 A) 

Milsom & Son, Electricians, Hackwood-rd, Bas- 
ingstoke 

Milton, C. O., Resident Electrical Eugineer, 


Electr icity Worka, Maidenhead 

Milward, J., Chief Electrician, c/o Pacific Cable 
Board, 24, Queen Anne’s-gate, London, S. W. 

Minchin, G. M. M.A.. F.R.S., Professor of 
Applied Mathematics, Royal Engineering 
College, Cooper’s Hill, Staines 

Mindo, Arnold W., А.М.Г.Е.Е., M. I. M. E., A 
Assistant Superintendent Enzineer, White 
Star Line, Liverpool: and @гонухпог House, 
Worcester-rd, Derby-park, Вообје 

Minehead Electric Supply Co, Ltd, Minehead, 
Somerset 

Miners’ Safety Explosive Co, Ltd, 16,Gt. George- 
at, Westminster, London, S. W. 

MINES, HOME OFFICE COMMITTEE ON ELEC- 
TRICITY IN— See page 117 

MINES, REPORT OP HOME OFFICE COMMITTEE 
ON ELECTRICITY IN - Se раде 117 

Mining Engineering (monthly), Clarence 
Works, Wigan ; and 51, Old Bailey, Loudon, 
Е.С. (Ann. sub., 4s.) 

Mining and General Suppli-s Co, Ld. Electrical 
Engineers, 6, Crosby-«q, London, Е.С. 
(Underdrain London, 1904 Central) 

Mining Institute of Scotland (James Barrow- 
wan, Staneacre, Hamilton, N.B., Secretary) 

MINING JOURNAL, Railway and Commercial 
Gazette (weekly), 46, Queen Victoria-at, Lon- 
don, E. C. (Tutwork London. 4411 Central) 
(Price 6d.) 

Minshall, T. H., M. I. E. E., Consulting Engineer, 
28, Victoria-st, London, S. W. (Amberkraft 
London, 226 Westmins er) 

Minton (R. R.) & Co, Manufacturers of Colour 
Varnishes and Paints, 39-71, Cheapside, 
Liverpool (778) 

MIRRLEBS WATSON & CO, Ltd, Makers of 
Condensing Plant, Diesel Oil Engines and 
Water Distilling Plant, Scotland-st, Glasgow 
(Mirrlees Glasgow, 1783 South Side, x69); 
and 158, Gresham House, Old Broad-st, 
London, Е.С. (Mirrlees London) 

Miskin, A, Electrical Engineer, 94, Verulam-rd, 
St. Albans 

Miskin & Rice, Electrical Engineers, 110, St. 
Martin'8-lane, London, W.C. (1588 Central); 
and St. Albans, Herts. (Miskin St Albans, II) 

Mitchell, David S., Electrical Engineer, Clandon, 
Chase, Green-ave, Enfield 

Mitchell (D.) & Co, Ltd, Engineers and Tool 
Makers, Parsonia Works, Keighley, Yorks. 
(Tools Keighley, 193) 

Mitchell, E. B., Electric Bell Fitter, 78, Berners, 
st, Leicester 

Mitchell, Edward, Electrician, 1, Westroyde, 
Legrams-lane, Bradford 

Mitchell, Edward A., Electrical Engineer, Cas- 
siobury, Alma-rd, Carshalton 

Mitchell, G., Electrical Engineer, 39, Victoria-st, 
London, S.W. (Skirret London, 504 West- 
minster) 

Mitchell, а. E., Electrician and Ironmonger 
Surrey-st, Littlehampton 
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Mitehell, H. E., M. I. E. E., Electrical Engineer and 
Manager Medhurst & Lloyd, 13, Victoria. 
8t, Westminster, London, S. W. (с/о Synchro- 
nous London, 257 Westminster) 

Mitchell, J. B., Consulting and Resident Elec. 
trical Engineer to Woolwich Borough 
Council, Electricity Station, White Hart- 
lane, London, S.E, 

Mitchell (J -) & Co, Electrical Engineers, Craven 
House, Kingsway, London, W.C, (Chalcocite 
London, 5290 Gerrard) 

Mitchell (J.) & Sons, Electric Light Engineers, 
Brockholes, Huddersfield (5 Honley) 

Mitchell, 5. W., A. M. I. E. E., Electrical Engineer 
layer & Mitchell, Attwood. разваре, 
Cambridge st. Birmingham; and Ivy 
Cottage, Blackwell, Wores. 

M 'сћећ, Wm., Electric Bell Fitter 15, Camden. 
passage, Islington, London, N. 

Mitchell-Withers, A., Electrician, 54, St. Alban’s- 
rd, Watford, Herts, 

Mitchelson, D., Manager West Highland Dis- 
trict, National Telephone Co, 25, Church- 
st, Dumbarton 

Mittelhausen, Chas., Manager Traction Dept., 
Cork Electric Tramways and Lighting Co, 
Cork 

Mittelhausen, Julius, Electrical Engineer, 19, 


Molesworth & Roechling, Consulting Engineers, 
39, Victoria-st., London, S.W, 


Molesworth, W. H., Electrician, 39, Victoria-at, 


Moll, F. H. L, R., Poyndon Pitts Farm, бов 
Oak, Cheshunt, Herta, 

Mollard, Ј. P., Electrica] Engineer, Callender’y 
Cable & Construction Co, Hamilton House, 
Victoria Embankment, London, Е.С. 

Moller, G. F., Electrical Engineer and Guneral 
Manager, Lanarkshire Tramways 20, 
Power House, Edinburgh-rd, Motherwell, 
N.B 


Mollett, J ohn, Electrical Engineer, 46, Darley-st, 
Bradford (201) 

Molloy, The Rt. Rev. Monsignor Gerald, D.Sc., 
M.LE.E., 86, Stephen's. green, Dublin 

Monarch Motor Co, Ltd, Electric Launch 
Builders, Teddington, S.W., and 39, East. 
cheap, E.C., London (12 Twickenham and 
12366 Ауепце) 

Monarch Motor Syndicate, Ltd, 59, Moorgate-st, 

| London, Е.С. 

Moncreaff, А. А., Electric Light Meter Inspector, 
Town Hall, Portsmoy th 

Mond, Dr. L., F.R.S., Chemist and Electrician, 
The Poplars, 20, Avenue-rd, Regent’s Park, 
London, N. W. (Ludwig Mond London, 160 
Paddington) 

Mond, В. L., M.A., F. R. S. E., F. C. S., Consulting 
Johnson Hall, Eccleshall, Staffs. Chemist, 10, Avenue rd, Regent's Park, 

Moberly, G. J., Electrical Engineer, Bellari, London, N.W. and Winnington НАП, 
Carlton-rd, Sideu p. Kent North wich 

MODEL ELECTRIC LIGHTING PROVISIONAL Money, А. W., Electrical Eugineer, Aberystwith 
ORDER A, Рац MG and 220 1 

Model Engineer and Electrician ( weekly), Percival 
Marshall & Co, 26-29, Poppins-court, Fleet. 
at, London, Е.С. (Price 2d., Ann. Sub. 13s.) 

Model Manufacturing Co, 52, Addison-rd North, 
Notting НШ, London, W. 

Moenich (Oscar) & Co, Telegraph Wire Manufac. 
turers, Billiter House, Billiter-st, London, 
Е.С. (Moenich London, 2337 Avenue) 

Moesch & Schmidt, Electrical Agents, 43, Basing- 
hall-st, London, Е.С. (Moesch London) 

Moffat & Walker, Makers of Electrical Fittings, 
51, Buchanan.st, Glasgow (Hoe Royal) 

Moffatt & Eastmead, Ltd, Electric Elevator 
Makers, 52, Green et, Blackfriara, London, 

.E. Hoistway London, 1343 Hop) 

Moffatt (J as.) & Co, Engineers and Boiler Makers, 
Albert.st, Belfast, (SSS) 

Mogg. Н H., Consulting Electrical Engineer, 
18, York.«t, Bath 

Moinet, John V., Mains Engineer, Reading Elec. 
tric Supply Co, Vastern-rd, Reading 

Moir, Alex., First-Class Technical Officer Postal 
Telegraphs, G.P.O., London, E.C. 

Moir, James, Engineer Surveyor, Electrica] Dept., 
Engine, Boiler and E. L. Insurance Co, 12, 
King-st, Manchester 

Mole, H. E., Electrica] Engineer, British West- 
inghouse Co 2, N orfolk-st, London, 
WO 


Moat, William, M.A, AMIE 2, Electrician, 


& Chiswick Electricity Supply Corporation, 
Chiswick, and ; Ravenscourt - gardens, 
Hammersmith, London, W, 

Money, Е. W., Electrieiap, 12, Warwick-rd, 
Anerley, London, S.E. 

Money, G. W., А.М.1.Е.Е., 9, Avondale-ter, 
Gateshead-on-Tyne 

Money-Kent, J. M. V., M. I. E. E., A. M. I. C. E., 
Electrician and Engineer, 17, Sloane-st, 
London, S.W. (1904 Kensington) ; and 
Lime Tree House, Twickenham (Money. 
Kent Twickenham) 

Monk, E. L., Electrical Engineer, Electricity 
Worka, Park-st, Dover 

Monk, W. H., Telegraph Superintendent, Postal 
Telegraphs, Portsmouth 

"Monkhouse, E. W., М.А. (Burstall & Monk. 
house), Consulting Civil and Electrical En- 
gineer, 14, Old Queen.street, Westminster, 
London, S.W, (Instructed London, 777 
Westminster) 

Monkhouse, К. L., Electrical Engineer, 42, 
Paradise-st, Liverpool 

Monmouth Corporation Electricity Supply 
Works, Monmouth (А. W. Blake, Chief 
Engineer) 

Monobloc Accumulator Syndicate, Ltd, 66 
Victoria-st, London, S.W. See а'зо р. 277 

Monorail Portable Railway Co, Lrd, 22-23, 
Laurence Pountney - lane, London, E.C. 
(Coptique ndon, 6181 Cen tral) 

Monson, Chas, B., A. I. E. K., Lighting Engineer's 
Dept., Town Hall, Kensington, London, NV. 
(746 Kensington) 


Mole (M.)& Son, Manufacturers of Stamped and 
Pierced parts for Electrical Engineers, 


Stamping and Piercing Works, 51.54, Char- 
lotte-st, Birininghain (04523) 
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Monson, Philip, C. E., M. I. E. E., Lighting Engineer, 
Town Hall, High-street, Kensington, Lon- 
don, W. (746 Kensington) 

Monté Callow & Co, Manufacturers’ Repre- 
sentative, 6, Ludgate-broadway, London, 
Е.С. (Mongering London, 5932 Central) 

Anmeters, Excess Índicators, Мах. Demand 
fiveticators, “ Perfecta " Resistance Apparatus. 

Monte Video Gas Company, Limited, 9, New 
Broad.st, London, Е.С. (Н. Kearns, Sec.) 
(Ddambre London, 689 Central) 

Monte Video Telephone Co, Ltd, 540, Dashwood 
House, New Broad-street, London, К.С. 
(Monticle London, 2643 London Wall) See 
alo page 271 and CENTRAL AND SOUTH 
AMERICAN DIVISION 

УХощеа]ерте, J. A., Electrician, 30, Queen's Gate- 
glus London, S.W. 

Montgomery, C. R., Electrical Engineer, Elec- 
tricity Works, Ross, Herefordshire 

Montgomery, Capt. W., R.E., Broughty Castle, 
Broughty Ferry, N.B. 

Montreal Street Railway Co, Ltd, Montreal, 
Canada, London Agents: Bank of Montreal, 
Abchurch-lane, Е.С. See also раде 571 

Montrose Electricity Works (Angus Electric 
Light and Power Co), Montrose (Harold 
Hale, Manager and Secretary) 

Mody Bros. Electrical Engineers, 1, Carteret- 
st, London, S.W. (051 Westminster) 

Moody, F. M., Electrical Engineer, Treeton, 
Rotherham 

Moon & Co, Electrical Agents, 5, Cromford-ct, 
Marker-st, Manchester. (Armorduct Man- 
chester) 

Mooney (P.) & Co, Electrical Engineers, 3, 
Clarence-st, Albert-sq, and 20, Warwick-st, 
Manchester (Accessible Manchester, 356579) 

Moonie, David, Supt. Corporation Electric 
Tramways, Aberdeen 

Moor, P. T., Е ectrical Engineer, c/o John 
Fowler & Co (Leeds), Ltd, Steam Plough 
Works, Leeds 

Moore, А. E., A. M. I. E. E., Municipal School of 
Technology, Manchester 

Moore, A. Nichols, Shift Engineer, Corporation 
Electricity Works, Dickinson-st aud Bloom- 
st, Manchester 

Moore Bros, Electrical Cabinet Manufacturers, 
8, Powell-st, Goswell.rd, London, Е.С. 

Moore, Е. S. W., A. M. I. C. E., Joint Manager, 
Electric Construction Co, Ltd, Bushbury 
Works, Wolverhampton 

lore, G. Arbuthnot, Electrical Engineer, En- 
gay ne, Spital, Bromborough, Cheshire 

ют, H., Supervisor, Postal Telegraph Factory, 
Holloway, London, N. 

Note Herbert) & Co, Ltd, Electric Light Con- 
tractors, 5, Stratford-road, Kensington, 
London, W. ~ 

wwe, J. F., Distribution Engineer, Electric 
Lizhting Station, Dunning-st, Sunderland 

Lure, Joseph, Electrical Engineer, 36, Victoria- 
it, Manchester 

Moire. М. & R., Makers of Marble Slabs for 
ужисћроага а, 64, Pentonville-rd, London, 
К. (Slatatto London, 494 King's Cross) 

Moore, Percy G., Electrical Engineer, Corporation 
Electric Tramway Station, Craven-st, Bir- 
темі 


Moore, К. St. George, Consulting Engineer, 17, 
Victoria-st, London, S.W. (Wholly London, 
639 Westminster) 

Moore, W.C., Asst. Engineer, Oldham, Ashton and 
Hyde Electric Tramways, Denton, Lancs. 

Moore, W. H., Electrical Engineer, Callender's 
Cable aud Construction Co, Hamilton 
House, Victoria Embankment, London, Е.С, 


Moorehead, F., Local Manager, National Tele- 


phone Co, Londonderry 

Moores, Farrell & Co, Manufacturing Electrical 
Engineers, Mynshull'a House, Victoria-st, 
апа Ellesmere Electric Works, Cornbrook, 
Manchester (Voltage Manchester, 8113); 
and (works) Oldham 

Мозгћо ase, Albert, Resident Electrical Engineer, 
Union Workhouse, Burnley, Lanes. 

Moorhouse, C. F., Manager (Eastern District) 
National Telephone Со, 17, West India Dock - 
rd, London, E. 

Moorhouse, E., A. I. E. E., District Superintendent 
Edison and Swan United Electric Light Co, 
Ltd, 127, Albion-st, and 2, Belmont-grove, 

. Clarendon-rd, Leeds (Ediswan Leeds, 1081) 

Moorhouse & Son, Electrical Engineers, 11, Every- 
st, Burnley (Moorhouse Electricians Burnley) 

Moorhouse, W.H., Resident Engineer, Tynemouth 
and District Electric Traction Co, Tynemouth 

Mopsey (Н. R.) & Co, Electrical Enyineers, 
26-28, High-at, Wandsworth, London, S.W. 
(43 Battersea) 

Moralee, Robertson & Co, Installation 
tractors, King-st, South Shields (7.49) 

Morand, E., Electrician, 1344, Belgrave-rd, Bir- 
mingham 

Могсош, R. K., A. M. I. E. E., Electrical Engineer, 
Belliss & Morcom, Ledsam Street Works, 
and 24, Augustus-rd, Edgbaston, Birming- 
ham 

Mordey-Fricker Electricity Meter Co, Ltd, 82, 
Victoria-st, London, S.W. (222 Victoria) 
See also page 271 

Mordey & Dawbarn, Conaulting Electrieal Engi- 
neers, 82, Victoria-st, London, S.W. (Biphase 
London, 5086 Westminster) 

More, James, jun., M.I.C.E., Consulting Elec- 
trical Engineer, 122, George-st, Edinburgh 
(Theodolite Edinburgh, 2565 Ceatral) 

Morecambe Corporation Electricity Supply 
Works, Woodhill-lane, Morecambe, Lancs. 
(W. Н. Hall, Chief Engineer) 

Moreland (Richard) & Son, Ltd, Electrical and 
General Engineers, 25 & 27, Old-st, London 
E. C. (Expansion London, 784 Holborn, 
7467 and 28,9 Central) 

Moreton & Foster, Telegraph Pole Manufacturers, 
Hancock-rd, St. Leonard’s-st ; Bromley-by- 
Bow, London, Е. (Morfost London) 

Moreton, G. H., Dist. Manager Plymouth, Stone- 
house and Devonport Tramways, Plymouth 

Morgan, C. A., A.I.E. E., Asst. Controller, Central 
Telegraph Office, G.P.O., London, Е.С. 

Morgan, C. E., Trafic Accountant, Direct 
Spanish Telegraph Company, Ltd, Electra 
House, Finsbury Pavement, London, E.C. 

Morgan Crucible Company, Limited, Plumbago 
and Crucible Makers, Battersea Works, 
London, S.W. (Crucible London, ? Battersea) 

Morgan, E. D., Electrical Eagineer, 8, Luscombe- 
tar., Dawlish, Devon 


Con- 


Please forward at once to Mr. d. TUOKER, 1, 2 and 3, Salisbury-court, Fleet-street, 
london, any Alterations or Corrections necessary in the above particulars. 
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Morgan, E., Engineer, Consumers’ Dept., New- 
castle-upon- Tyne Electric Supply Co, Ltd, 
50, New Bridye-at, Newcastle-upon-Tyne 

Morgan, F., Asst. Superintendent, Central Tele- 
graph Office. St Martiu' 8-le-Grand, Lond, E. C. 

Morgau- Gardner Electric Co, 6 to 9, Surrey-st, 
London, W. C. 

Morgan, G. H. P., Works Supt., Corporation 
Electricity Works, Barrow-in-Furness 
Morgan, H., Electrician, Port Talbot Railway and 

Docks Co, 9, Courtland-place, Port Talbot 

Morgan, J. B., Electrical Engineer, Municipal 
Electricity Works, Horsham, Sussex 

Morgan, John, Electric Bell Fitter, 16, Cheap- 
side, Tudhoe Grange, Spennymoor, Durham 

Morgan, John G. Y. D., Electrical Engineer, 
Drake & Gorham, 50, Wellington-st, Glasgow 

Morgan, R. J., Engineer-Surveyor, Engine, Boiler, 
and E. L. Insurance Co, Ltd, 12, King--t, 
Manchester 

Morgan, W. B., Mains Engineer, Corporation 
Electricity Work», Bristol 

Morgan, W. D., Electrical Engineer, с/о Durham 
Electrical Power Distribution Co, Newcastle- 
on-Tyne 

Morison, W. P., Consulting Engineer (Myers- 
Beswick, Morison and Murray ), 14, Victoria- 
st, London, S.W. (Frasers London, 5067 
West) 

Morley, A., M. Su., Demonstrator in Mechanical 
Engineering, University College, Notting- 
ham 

Morley Corporation Electricity Works, Morley 
Yorks. (John Ellis, Chief Engineer) 

Morley Electrical Engineering Co, Ltd, Electrical 
Engineers, Troy Works, Stanningley (87) 
See also p. J 

Morling & Culham, Electrical Engineers and 
Contractors, High-st, Lowestoft 

Morrell, Mills & Co, Electrical Engineers, Traf- 
ford Wharf, Trafford-rd, Old Trafford, 
Manchester 

Morrice, A. E., Mica Merchant, 17, Billiter- 
bldgs, London, E. C. (Fenceless London) 

Morris, A. E., Electrical Contractor, Wallgate, 
Wigan (2х) 

Morris, C., Manufacturing Electrician, 45, Alles- 
ley-st, Birmingham 

Morris, D. Новваск, Electrical Engineer and 
Branch Manager, Lowdon Bros. & Co, 552, 
Argyle- at, Glasgow. 

Morris, D. K., Ph.D., Electriciau and Lecturer 
iu Electrical Engineering, The University, 
Birmingham (68); and Manresa, Vernon- 
rd, Edgbaston (Local Hon. Sec. of Institution 
of Electrical Engineers) 

Morris, E., Teacher of Electricity, Physics and 
Mathematics, Technical School, Harrogate 

Morris (Herbert) & Bastert, Ltd, Crane Makers, 
Loughborough (tin Loughborough) 

Morris (H. N.) & Co, Chemical Manufacturers, 
West Gorton, Mauchester 

Morris, J., Professor of Mechanical Engineering, 
Royal Technical Institute, Salford 

Morris, James, Electrician, 59, Railway-rd, 
Leigh, Lanes. 

Morris, James, Electrical Engineer, Knowsley-st, 
Bolton (3х) 

Morris (James) & Co, Brass Founders, 27 and 
29, Lancaster-st, Borough, London, S.E. 


Morris, J. L., Electrical Engineer, Medhurst & 
Lloyd, 13, Victoria-st, London, S.W. 

Morris, James F. W., Electrician, Lancaster 
Foundry, Lancaster-st, Borough-rd, Lon- 
don, S.E. 

Morris (John) & Son, Electric Light Contractors, 
87, Park-st, Grosvenor-aq, London, W. (4742 
Gerrard) 

Morris, John Turner, Electrical Engineer, East 
London Technical College, Mile End-rd, 
London, E. 

Morris (J. Price) & Co, Agents for Diamond Are 
Lamp, 2, Church-st, Liverpool (7088) 
Morris, J. T., Assoc. Iust. C. E., Electrician and 
Lecturer in Electrical Engineering, East 
London Technical College, People’s Palace, 

Mile-end, London, E. 

Morris, В. F., Electrical Engineer, 5, Foregate- 
8%, Worcester 

Morris (Timothy) & Co, Electrical Engineers, 
100, Leonard-rd, Birmingham (Magnetic 
Birmingham, 2417) 

Morris, V. G., Lightuing Conductor Maker, Ward- 
robe-chmbrs, Queen Victoria-st, London, 
Е.С. (Acelivitus London, 4703 Central) 

Morris, Warden E Co, Eagineers and Electrical 
Agents, 25, Gordon-street, Glasgow (Morden 
Glasgow, 10.20) 

Morris, W. R., Electrical Engineer and Scientific 
Iustrument Maker, Faraday Works, Glovers- 
rd, Small Heath, Birmingham 

Morrison, А.М., Engineer Surveyor, Electrical 
Dept., Engine, Boiler and E. L. Insurance 
Co, 12. King-st, Manchester 

Morrison, D., Electrical Engineer, 1, Hoe-gdus, 
Plymouth 

Morrison, Captain G., Telegraph Engineer, Postal 
Telegraphs, 27, Newgate-st, London, Е.С, 

Morrison, G. J., Consulting Engineer, 7, The 
Sanctuary, Westminster, London, S.W. 

Morrison (James) & Co, Manufacturers' Agents, 
5, Feuchurch-st, London, E. C. (Manifesto 
London, 2132 Avenue) 

Morrison, J. D., S«cretary, British Prometheus 
Со, Ltd, 18, London-rd, Kingston-on-Thames 

Morrison, W. M., M. I. E. E., Chief Engineer, British 
Aluminium Со, Ltd, 9, Victoria-st, West. 
minster, London, S.W. (Corolite London, 286 
Westminster) 

Morriss, Frank, Auto-car & Launch Manufacturer, 
Sandringham Motor Works, King’s Lynn 

Morrow, J., M.Sc., Lecturer іп Engineering, 
University Colleze, Bristol 

Morse, Sydney, A. I. E. E., Solicitor, 37, Norfolk-st, 
W.C., and 14, Airlie-gardens, Kensington, W. 
London (Zsrom London, 1540 Gerrard) 

Morten, Walter V., A.M.LE.E., Manager (City 
Distriet) National Telephone Company, 
Salisbury House, London-wall, London, Е.С. 
(101 Londou Wall) 

Morton, Andrew H., Electrical Engineer, 150, Bath- 
st, Glasgow (Counsel Glasgow, 4574 Corp) 

Morton, D. H., M. I. C. E., M. I. M. E., Consulting 
Engineer, 150, Bath-st, Glasgow (Counsel 
Glasgow, 645 Douglas) 

Morton (Francis) & Co, Ltd, Makers of Steel 
Telegraph Poles, Car Sheds, &c., Hamilton 
Iron Works, Garston, near Liverpool (3⁄2) ; 
and 17, Victoria-st, London, S. W. (Dropper 
London, 72 Westmiuster) 
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Morton, Harold, Electrical Engineer to the 
District Council, Electricity Supply Works, 
Council Offices, Llandudno 

Morton, В. C., Electrical Engineer, Callender's 
Cable & Construction Co, Hamilton House, 
Victoria Embankment, London, Е.С. 

Morton, R. G.. Engiueer aud Boiler Maker, Errol 
Worka, Errol, Perthshire (Morton Errol) 

Morton, Robt., Consulting Engineer, 8, Princes- 
a). Glasgow (705 Royal) 

Morton (Robert) & Sons, Ltd, Engineers, Iron and 
Brass Founders, &c, Belhaven Works, 
Wishaw, N.B. (10) 

Moeley & Son, Engineers’ Tool Dealers, 65, 
New Oxford-st, London, W.C. 

Moeley (David) & Sons, Ltd, India Rubber, 
Gutta Percha, &c., Manufacturers, Ardwick, 
and 2-6, Brown-st, Manchester (Moseleys 
Manchester): and at 51-52, Aldermanbury, 
London, E.C.; 65, Virginia-st, Glasgow 
(55/5 ; and 12, Easy-row, Birmingham 

Moxley- Williams, J., Mains Supt., Scarborough 
Electric Supply Co, Salisbury-st, Seamer- 
rd, Scarborough 

Moser Electrical Engineering Co, 56, Craven-st, 
Strand, London, W.C. 

Mowr« Limited, Makers of Soft Charcoal Iron 
for Electrical Purposes, 178, 180, 182 & 192, 
Borough High-st, London, S.E. (Moscrson 
London, 563 and 588 Hop) 

Noss, Н. S., Dealer in Electrical Supplies, 66, 
New Chester-road, Rock Ferry, Birken- 
head (217) 

Yow, James, NI. I. E. E., Electrical Engineer, 
Tower-chmbrs, Brown-st, Manchester (527) 

Коњ (Thos. F.) & Co, Limited, Electrical Wire 
SE 4, Bombay-st, London, S.E. (1996 

эр} 

MOSSES & MITCHELL, Sole Makers of Vulca- 
nised Fibre and the Insulating Saddle 
Staple, 68-71, Chiswell-st, London, E.C. 
(Insulator London, 437 London Wall) 

Mop, P., Distributing Engineer Charing Cross 
and Strand Electricity Supply Corporation, 
Ltd, 69, St. Martin’s-lane, London, W.C. 

Mowop (Walter) & Co, Electrical Engineers, 52, 


Queen Victoria-st, London, Е.С. (5920 
Ceotral) 
Motherwell Corporation Electricity Supply 


Works, Motherwell, N.B. 
Resident Engineer) (59) 

Motogear Engineering Co, Makers of Gear 
Wheels, &c., 12, Emerald-st, Theobald'a-rd, 
London, W.C. 

Kotor Car Co., Ltd, 168, Shafteabury-ave, Lon- 
don W.C. (R. Moffat Ford, Man. Dir.) 
(Motific London, 1929 Gerrard) 

Motor Car Emporium, Ltd, Motor Car Agents 
and Dealera, ТА, Addison-rd North, London, 
W. iMotorium London) 

Kotor. Car Journal (weekly), 39 & 40, Shoe-In, 
London, Е.С. (Ann. eub., бв. 64.) (Гиз 
Lmdon, 1254 Holborn) 

Bac Carriage Co, 13, Regent-st, London, W. 
Pendeneies London, 178 Gerrard) 

Мотов CARS AND CARRIAGES, DIGEST OF 
LAW RELATING TO Sec pages 271 to 276 

* Construction Co, Automobile and General 
Ensineers, Canal-st, Nottingham (Vaporous 
Nottingham, 1177) 


(S. E. Britton, 
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Motor Hiring Co, 3, Buoyle-st, 
London, W. 

Motor Hiring Syndicate, Ltd, Winchester House, 
London, E.C. 

Motor Manufacturing Co, Ltd, 95, Naw Bond.st, 
London, W. ; and Motor Mills, Coventry 
(Propel London, 5556 Gerrard) 

Motor Mart, Ltd, Dealers, їп Motor Cars 
108, Euston-rd, London, N.W. (32? King's 
Cross) 

Motor Power Co, Ltd, Motor Car Builders, 14, 
Regent-st, London, S.W. (Nitrifier London, 
1758 Gerrard) 

Motor Traction. Co, Ltd, Builders of Motor 
Vehicles, 27, Walnut 'Tree- walk, Kenning- 
ton, London, S. E. (Shalli London, 1234 Hop) 

Motor Union of Gt. Britain and Ireland, 16, 
Down.st, Piccadilly, London, W. (W. Rees 
Jeffreys, Sev.) (0807 Gerrard) 

Motors, Limited, Electric Motor Makers, 12, 
Camomile-st, London, E. C. (Strikingly 
London, 5850 Avenue) Sec also раде 271 

MOTOR VEHICLES, Inland Revenue Licences 
for.—See раде 276 

Mott, Basil, M. I. C. E., Consulting Engineer, 2, 
Queen's-sq-pl, London, S.W. (32 West- 
minster) 

Mott, H. R.. A. M. I. E. E., Assis'ant Electrical In- 
spector to the City of London Corporation, 
Guildha!l, London, Е.С. 

Mottram, E. H., Superintendent Poole and 
District Light Railway, Tramway Depot, 
Poole, and “ Те Arona, Ashley-rd, Upper 
Parkstove, D oreet 

Mouchel, L., Consulting Engineer, 38, Victoria- 
st, Westminster, London, S.W. (2186 
Gerrard) / 

MOUL & CO (successors to О. Berend & Co, Ltd), 
Electrical Engineers, 76-78, York-st, West- 
minster, London, S.W. (Yttrium London, 
7269 Westminster) 

Moul, H. E., Electrical Engineer, 18, Kensington 
Court-place, London, W. 

Moulsdale (W. E.) & Co, Electrical Engineers, 
24, Chapel-st, Liverpool (J Central) 

* Mountain, A. B., Consulting Engineer, Borough 
Electrical Engineer, St. Andrew's-rd, Hud- 
derstield 

Mountain, C. C., Electrical Engineer, 35, Ex- 
change-bldgs, Stephenson's-place, Birming- 
ham; aud 50, Bickerton-rd, Highgate, 
London, N. (Mountain Birmingham) 

Mountain, M. B., M.LE.E., Electrical Engineer, 
British Westinghouse Co, Trafford Park, 
Manchester 

Mountain, Wm. Chas. (Managing Director 
Ernest Scott. & Mountain, Limited), Close 
Works, Newcastle-on-Tyne ; and South 
View, Hexham, Northumberland 

Mountford, Phillips & Co, Ltd, Makers of Tram 
Couplings, &с., Thorn’s Chain and Engi- 
neering Works, near Brierley Hill. Staffs. 

Mowbray, Henry H., Electrician and Wholesale 
Ironmonger, 11, Queen-st-pl, London, Е.С. 
( Mettlesome London, $35 Bank) 

Mower, G. A., Consulting Engineer, 147, Queen 
Victoria-st, London, Е.С. (Crosby London, 
509 Bank) 

Moxon, E., Mains Supt., Municipal Electricity 
Works, Huddersfield 


Saville-row, 
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Moy (Ernest F.), Ltd, Manufacturing Electrical 

| Engineers, 2, 5 & 4, Greenland- place, Camden 

Town, London, N.W. (Movedor London, 1978 
King's Cross) 

Moynihan, R. E., Electrical Engineer, G.E.R. 
Electric Light Station, Parkeston Quay ; 
and The Elms, Marine-rd, Dovercourt 

Moysey, Frank L., Electrical Engineer, 78, 
Wellmeadow-rd, Catford, London, S. E. 

Moysey, Н. J., Electrical Engineer, British 
Thomson-Houston. Co, Collingwood-bldgs, 

‘ Newcastle-on-Tyne 

Mozley, Hy., Tramway Manager, Corporation 
Tramways, Burnley 

Muckley, W. H., Works Supt., Corporation 
Electric Tramways Dept., Lambeth-road, 
Liverpool 

Muddock & Son, Electrical Engineers, 142, 
Ba'ry-rd, E. Dulwich, London, S.E. 

Mudford, F. J., M. I. E. E., F.P.S, Electrical 
Engineer, Arrow Electrical Works, Jackson- 
rd, Holloway, London, N. (Afud ford Hollo- 


way London) 
ELECTRICAL 


MUDFORD'S AR W WORKS, 


Jackson-road, Holloway, Londou, N. (Mud- 
ford Holloway London) 

Mudie's Electric Lighting Co, Electrical Engi- 
neers, 126, Cambridge-st, Birmingham 
Mugford, H., Electrical and Mechanical Engineer, 

49, High-st, South Norwood, London, S.E. 

Muir, Edward, Electrical Engineer, Glasgow 
Athenzum, St. George's-pl, Glasgow 

Muir & Findlay, Boiler Makers, Parkhead Boiler 
Works, Glasgow (Endurance Glasgow, 2634) 

Muir, James, D.Sc., Arnott & Thomson Demon- 
strator, The University, Glasgow 

Muirhead, Dr. A., F.C.S., Consulting Telegraph 
and Electrical Engineer, 54, Old Broad.st, 
London, E.C. (Muirheads London); Labo- 
ratory, 12, Carteret-st, London, S.W. 

Muirhead, А. E., Engineer, Cart Forge, Glasgow 
(Muirhead Glasgow) 

MUIRHEAD & CO, Electrical Engineers and Con- 
tractora. Offices: 54, Old Broad-st, London, 
Е.С. Works: Elmers End, Kent (Muirheads 
London, 780 London Wall; Muirheads 
Elmers End) See Advt., p. 1156 

Mulholland, Maugham & Co, Limited, Mechanical 
and Electrical Engineers, West Cornforth, 
R. S. O., Ferryhill, Durham 

Müller Bros., Engineers’ Tool Makers, 58, Dean- 
st, Soho, London, W. 

Müller, C. A. (Electrical Accessories Merchant 
and Agent), 6, Mornington-villas, Bradford 
(Volta Bradford, 2229 Manningham) 

Miiller (C. E.), Orme & Co, Chemical and Physical 
Apparatus Manufacturere, 148, High Hol- 
born, London, W.C. (3654 Centra!) 

Muller, E., Agent for Accumulator Boxes, &c., 
58 & 59, Chiswell.st, London, Е.С. (2158 
Centra ) 

Muller (F. R.) & Co, India Rubber and Gutta 
Percha Merchants, 29, Mincing-In, London, 
Е.С. (Balata London, 2809 Avenue); and 
Glasgow and Liverpool 

Mulliner, A. M., Eng neer-in-Charge, Corpora- 
tion Electricity Works, Paisley 


Mulliner, Н. J., Motor Car Builder, 28, Brook- 
st, Bond-st, London, W. (3735 Gerrard) 
Mumford, Thos., Electric Bell Fitter, St. James'- 
8%, South Petherton, Somerset 
Mundella, V. A., Head of Physics and Electrical 
Engineering Department, Northern Poly- 
technic Institute, Holloway-rd, London, Х. 
Mundy, George, Electrical Engineer, 191, King’s- 
rd, Camden Town, London, N.W. 
Municipal Appliances, Ltd, Engineers and Boiler 
Makers, Bamber Bridge, Lancs. (Appliunces 
Bamber Bridge) 
Municipal Corporations, Association of, 9, Bridge- 
st, Westininster, London, S.W. 
Sir A. К. Rollitt, LL.D., М.Р. President 
A. Goring Pritchard — ... ... Secretary 
Municipal and Counry Club, 4, Whiteball-court, 
Lond, S.W. (B. H. Percy Griffiths, Hon. Sec.) 

Municipal and County Engineers, Incorporated 
Association of. Sce Incorporated Associa 
tion of Municipal and County Engineers 

Municipal Electrical Association. Sce Incor- 
porated Municipal Electrical Association, 
and page 689 

MUNICIPAL INSURANCE. See раде 120 

Municipal Mutual Insurance, Ltd, Town Hall, 
Old-st, London, E.C. (Dr. H. M. Robinson, 
Hon. Sec.) (Immune London) 

Municipal Oficer (Monthly), 117, Holborn, 
London, E.C. 

Municipal Officers’ Association, 117, Holborn, 
London, Е.С. (Е. A. Winder, Secretary) 

MUNICIPAL TELEPHONY, particulars relating 
to. See рр. 231 and 532 

MUNICIPAL TRADING. Sec page 118 

Municipal Tramways Association of Ge Britain, 
55, Piccadilly, Manchester (J. M. McElroy, 
Бес. & Treas.) For Officers, d., see page 690 

Munn, Charles, Electrical Engineer, 65, Upper 
Stone-st, Maidstone 

Munro, A. R., Electrical Eogineer, Callender’s 
Cable Worke, Belvedere, Kent 

Munro, H. D., M. I. E. E., City Electrical Engineer, 
Electricity Works, New North · rd, and West 
Park- villa, Magdalen - rd, Exeter 

Munro, J., M. I. M. E., Professor of Mechanical 
Engineering, Merchant Venturers' Techni- 
cal College, Bristol 

Munro, John, A. I. E. E., St. Johu's-grove, Croydon 

Munro, Johu M. M., A. M. I. C. E., F. R. S. E., Elec- 
trical Engineer Messrs. Anderson & Munro), 
156, Bothwell-st, Glasgow 

Munro, W. J., Electric Light Contractor, Market- 
st, Tain. Scotland 

Muntz's Metal Co, Ltd, Brass and Copper Tube 
Makers, French Walls, Birmingham; and 
25, Rood lane, London, E. C. (2639 Avenue) 

Murdoch, Alex., Senior Asst. Engineer. Borough 
Council's Electricity Works, Fulham, Lon- 
don, S. W. 

Murdoch. A. D., Outside Superintendent, Сог- 
poration Electricity Works, Black pool 

Murdock, W. H. F., Electrical Engineer, 9 
Ropaldshaw- park, Ayr 

Murgatroyd. E., Electrical Engineer, 52, Malsis- 
rd, Keighley 

Murphy, E. J., Designing Engineer, British 
Tnomson- Houston Co. Rugby 

Murphy, J. & J., Electric Light Contractors, 1 
Laurence Pountney-hill, London, E. C. 
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Murphy, R., Electric Bell Fitter, Butler Green, 
Hollinwood, Oldham 
Murphy, W. M., Railway and Tramway Con- zs N — 


tractor, 59, Dame-st, Dublin (Railways 
Dublin, 917); and Suffolk House, Laurence 
Pountney-hill, London, E.C. (5761 Bank) 

Murray, Angus, Electrica! Engineer, Anderston 
Foundry Co, Ltd, Ho. Strathroy, Dumbreck, 
Glasgow 

*Murray, E. T. Ruthven—sce Ruthven-Murray, 
E. T. 


Murray, I. J., Electrical Agent, Sandymount, 
Dublin 

Murray, J. F., Consulting Engineer (Myers- 
Beswick, Morison & Murray), 14, Victoria. at, 
Westminster, London, S. W. (Frasers London, 
5097 West) 

Murray (R. C.) & Co, Electric Lamp Manufac- 
turers, 7, Carlton- ct, Glasgow |. (Lampada 
Glasgow, 76 Nat., 576 Corp.) 

Murray, T. Black wood, B.Sc., M. I. E. E., Electrical 
Engineer, Albion Motor Car Со, Ltd, 
South-st, and 92,Camperdown-rd,Scotstoun, 
Glasgow 

Murrell Broe., Electrical Engineers & Contractors, 
Warham Works, Warham-rd, Harringay, 
London, N. 

Иште), H. G., Electric Bell Fitter and Dealer, 
Clifton-etreet Works, Notting Hill, London, 
W 


Murrin, W. G., Electric Lighting Contractor, 
111, Aslett-st, Wandsworth, London, S. W. 

Muse, Thos., Electrical Apparatus Maker, 1, 
South View, Newington, Hull 

Musgrave Bros, Engineers and Tool Makers, 
Crown Point Foundry, Leeds (1226) 

Musgrave & Со. Ltd, Electric Fan Makers, 
Belfast ; 55, Victoria-street, London, S.W. ; 
and at Manchester, Birmingham, and 
Glasgo > 

Musgrave (J.) & Sons, Ltd,Steam Engine Builders, 
Globe Iron Works, Bolton (Musgrave 
Bolton, 67) 

Musker (C. & A.), Ltd, Electrical Engineers, Tue 
Brook, Liverpool (AMuskers Liverpool, 216 
Anfield); Manchester and London See also 
page 571 

Museelburgh Wire Mill Company, Wire Manufac- 
turers, Musselburgh, N.B. (Wiremill Mussel- 
hurgh, 28) 

Mutual Electric Trust, Ltd, Lewee-rd, Brighton 
(Herbert C. Hughes, Sec.) See also page 571 

Mutual Engipeering Co, Ltd, Electrical Engiueers, 
Thorp-st, Macclestield 

Mutual Telephone Co, Ltd, 33, Brazennose-st. 
Manchester (Fred. Scott, Secretary.) See 
also p. 271 

Myer (В. L.) & Co, Electricians, 55, Mount 
Pleasant, Liverpool (0817 Royal) 

Myers-Beswick, Morison & Murray, Consulting 
Engineer-. 14, Victoria-at, Westminster, 
Lon’cn, 5. W. (Frasers London, 5067 West- 
minster J | 

Myers, Richard, Electrical Engineer, 123, 
Shepherd's Bush-rd, London, У. 

Мутат, H., Electrical Eogineer, Belmont, Fairfax- 
rd, Hampton Wick 

Myring (Ј.) & Co, Electrical Engineers, 67 & 69, 
Abbey-rd, St. John’s Wood, London, N.W. 
(Unknown London, 469 Paddington) 


Naftel, P. H., Inspector of Installations, Liver- 
pool Corporation Electric Supply Works, 
Highfield-st, Liverpool 

Nairn, Win, Electrical Engineer, London United 
Tramways, 88, High-rd, Chiswick 

NALDER BHOs. & CO, Electricians, Mechani- 
cal and Electrical Engineers, Testing and 
Scientific Instrument Makers, 12, Cartereb-st, 
Queen Anne a Gate, London, S.W. (Secohm 
London, 779 Westminster) See Advt., 
p. 1156 

NALDER BROS.& THOMPSON, Ltd, Engineers 
and Electricians, 34, Queen-st, Cheapside, 
London, Е.С. (Occlude London, 124 and 
6124 Bank) See Advts., pp. 1022 and 1327 
and also раде 571 

Sole makers of the V. C. S. Patent Ammeters, 
Voltmeters, Recorders, Circutt-Breakers, Switch- 
boards, and Automatic Cut-Outa. 

*Nalder, F. H., M. I. E. E., Electrical Engineer, 
Chairman and Managing Director Nalder 
Bros. & Thompson, Ltd, 34, Queen.st, 
Cheapside, London, E. C. 

Nalder, Herbert, A. I. E. E., Coniston, Foxgrove- 
га, Beckenham, Kent 

Nalder, Hubert H., Engineer and Manager, Cork 
Electric Tramways and Lighting Company, 
Ltd, Cork 

Nalder, N. Francia, Electrical Engineer, Rayleigh, 
Essex 

Nance, Ralph, Electrical Engineer, 2, Dock-chbra, 
Cardiff | 

Napier, J. L., Consulting Engineer 55, West 
Regent-st, Glasgow 

Napier, J. W., Engineer, Corporation Electricity 
Dept , Alloa, N.B. 

Napier (R.) & Sone, Ltd, Engineers and Ship- 
buildera, Lancefield-st, Govan, Glasgow 
Napier, У. Н. W., Electrician, 191, Upper Brook- 

st, Manchester 

Napper, S., Manufacturers’ Agent, 9, Fenchurch- 
st, London, Е.С. 

Nash, Herbert, A M. I. E E, Electrical Engineer, 
1, High-st, Notting Hill-gate, London, W. 
(Cellulique London, 23 Western) 

Nash & Hull, Art Metal Workers.87, New Oxford- 
st, W.C., and Cleveland Mews, W., London 
(Evincibly London, 1186 Central) 

Nash, Marcus, Electrical Engineer, County of 
Surrey Electrical Power Distribution Co's 
Eiectricity Works, Langley Park-rd, Sutton, 
Surrey 

Nash, R. P., Reaident Engineer, Electricity 
Supply Works (British Insulated and 
Helsby Cables, Ltd.), Prescot, Lancs. 

Nash (T.) & Son, Consulting and Inspecting 
Engineers, Testing Works, Sheffield 

Nash, W. C., Superintendent of Magnetic and 
Meteorological Department, Royal Observa- 
tory, Greenwich, London, S.E. 

Nasmith, J. W., Maker of Steam Traps, Reducing 
Valves and Regulators, 33, Barton-arcade, 
Manchester 

Nasmyth, Wilson & Co, Ltd, Steam Engine 
Builders, Patricroft, nr Manchester (5 Eccles) 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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Nathan, Cecil, Electrical Engineer, 39, Victoria- 
H 3 y 22 
(5195 


st, Westminster, S.W. 


Weatminster) 


Loudon, 


National Association of Colliery Managers, 67, 


Wilson-st, Derby 
John Batey President 
Wa. Saunders Secretary 

National Boiler & General Insurance Co, Ltd, 

L222, St. Ann’s ва, Manchester (National Man- 
chester, 1409); & 60, Queen Victoria-st, 

> London, Е.С. (122 Bank) 

National Chamber of Trade, 1, Posterngate, 
Hull (8. Т. Nicholson, Hon. Secretary) 
NATIONAL CONDUIT & CABLE Co, Ltd, Manu- 
facturers, Contractors and Engineers, 1-3, 
Oxtord-court, Cannou-st, London, E.C. 

(Mummitcd London, 2677 Bank) 

National Electric Construction Co, Ltd, 34, Vic- 
toria-st, S.W., 83, Newington Butts, S.E., 
and 26, Amhurst-rd, N.E., Loudon (W. В. 
Cownie, Man. and Sec.) (Overhawed Lon- 
don, 2134 Gerrard); and at Greenock, 
Belfast, Dublin, Bangor and Wolverhampton 

| Sec also paye 572 

National Electric Со. (Successors to Christensen 
Eugineering (o,) Makers of Air Brakes, 59, 
City-rd, London, Е.С. (Wm. A. Parker, 
European Manager) 

National Electric Engineering Co, Ltd, Electrical 
Engineers, 119, Bollo-lane, South Acton, 
London, W. 

National Electrie Supply Company, Ltd, 1194, 
Fishergate, Prestun (J. H. Tonge, Engineer 
and Manager; T. Cross, Secretary) 
(Illuminate Preston, 53) See also page 
072 

National Electric Traction Co, Ltd, 66, Victoria- 
st, London, S.W.  (Trainoirs London, 633 
Westminster) See also page 572 

National Electrical Co, Electrical Eogineera, 60, 
Newhall.st, Birmingham 

National Electrical Contractors Association, 
46 Queen Victoria-st, London, Е.С. (Т. 
Guthrie, Hon. Sec.) (Liquidetto London, 
163 Bank) For particulars see page 691 

National Electrical Contractors’ Association 
(Northern Section), 4, Sr. Nicholas-bldgs, 
Newcaatle-on-Tyne (W. Cross, A. M. I. E. E., 
Hon. Sec.) 

National Electrical Manufacture, a Association, 
Ridler-pl, Holland-st, Blackfriars, London, 
S.E. (Walter Davenport, Sec.) (Unlatch 
London, 2258 Hop) For Particulars see 
page 693 

National Gas Engine Co, Ltd, Gas Engine 
Makers, Ashton-under-Lyne; and 75А, 
Queen Victoria-st, London, Е.С. (National 
Ashton-under-Lyne; Forgerons London, 
6007 Bank) 

NATIONAL PHYSICAL LABORATORY, Bushy 
House, Teddington (Physics Teddington) 
See pp. 417 te 422 and also р. 726 

NATIONAL PROVINCIAL ELECTRICITY 
CORPORATION, Ltd, Contractors for Con- 
struction, Erection and Maintenance of 
Central Station Equipmen’, 118,Queen Vic- 
toria-st, London, Е.С. (Vidimus London, 
5754 Central) See also р. 572 

National Rail and Tramway Appliances Co, 
Ltd, 51, Chapel- walks, Liverpool 
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NATIONAL TELEPHONE CO, Ltd, Telephone 
House, Victoria Embankment, London, Е.С. 
(National Telephone London, 3.4, Head 
Office) See Advt., p. 1306 and also рице 573 


Sir Henry H. Fowler, | President 
„ 


G. C. S. I., M. P. 
Geo. Franklin ; Vice-President 
Win. E. L. Gaine ... General Manager 
Albert Anns ... Secretary 
Frank Gill. Engineer-in Chief 
(For National Telephone Company's Statistics) 
see рр. dA and o3ÀB, «с. ; and for Engineers, 
District Managers, «с., sce page 1307 

National Tube Co, Trolley Pole Makers. 71 and 
72, Kong William-st, London, Е.С. \Zubuli- 
form London, 2852 Avenue) 

Nature (weekly), St. Martin’s-st, London, W.C. 
(Price 6d.) (Phusis London, 8656 Gerrard) 

Naylor Bros, Paint Makers, 12 aud 14, James-st, 
Oxford-st, London, W.C. (Glossicst London, 

46 Paddington) 

Naylor (John) & Son,Electric Lighting Envineers, 
Cheapside, Halifax (120) 

Naylor, T. B., Chief Asst. Engineer, Corpo tion 
Electricity Works,  Spriugmire Power 
Station, Dudley 

Neachell, E. J., Electrician, c/o Liverpool Over- 
head Railway Со, 31, James-st, L verpool 

Neal, Ralph, Engineer and Metal Stam, er, 49 
& 50, Percival-st, London, E. C. (4948 
Central) 

Neale, F., Electrical Engineer, 12, St. James.st, 
London, S.W. 

Neale, G. A., Telegraph Engineer, Hull & Barnsley 
Railway Company, Alexandra Dock, Hull 

NEALE, GEO. W., Metal Refiner, Solder Manu- 
facturer, &c., 85, Upper Thames-st, London, 
Е.С. (5519 Bauk) See Advt., p. 1286 

Neale, H. A., Elec. Engineer, Crompton & Co, Ltd, 
Salisbury House, London- wall, London, Е. C. 

Neale, J. E. Douglas, Electrical Engineer, Pall 
Mall Club, St. James's-Fq, London, S.W. 

Neale. Н. Main’s Engine г, Elect: icity Works, 
Stamford 

Neat (Chas.) & Co, Engineers and Tool Makers, 
112, Queen Victoria-st, London, Е.С. (Хар- 
thotic London, 5510 Bank) 

Nebel, L., Electrical Eugineer, c/o Мевагз. 
Siemens Bros. апа Co, Wool wich, London, 
S. E: and 65, Mount-st, Old Charlton, Kent 

Needham Bros. & Brown, Ltd, Mechanical and 


Electrical Engineers, Pontefract-road, 
Barnsley 
Neele, C. W., Electrical Engineer, Great Central 


Railw ay Co, Guide Bridge. near Manchester ; 
and Кћеоја, Hawthorn-lave, Wilmelow 

Neff, W. A., Manager Forest City Electric Со, 
5, Gore-at, Piccadilly, Manchester 

Negretti & Zambra, Electrical and Scientific 
Apparatus Makers, 58, Holborn-viaduct, Lon- 
don, Е.С. (Negretti ‘London, 983 Holborn ) 

Nehmer F., Maker of Electric Gas Ligh ters, 222A, 
City-rd, London, E.C. 

Nehiner, H., Maker of Electric Gas Lighters, 56, 
Clifton-st Finsbury, London, Е.С. 

Neild. George A., Electrical Engineer, 9, Gros- 
venor-rd, Rugby 

Neili (Geo.) & Co, Electrical Agents, 38, Fen- 
church-st, London, Е.С. (/deomotor Lor- 
don, 4176 Central) 
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Neilson, George R., Secretary of the Europe and 
Azores Telegraph Co, Ltd, Electra House, 
Finabury Pavement, London, Е.С. 

Nell F., Hydraulic Engineer, 97, Queen Victoria-st, 
London, E. C. (Turbinatus London, %% Bank) 

Nelson Corporation Electricity Supply Works, 
Nelzon, Lancg. (W. A. Fraser, Chief 
Engineer (115) 

Nelson (Corporation) Electric Tramways, Nelson, 
Lanes. (W. A. Fraser, Engineer and Manager) 

Nelson, G. D., Chief Asst. Engineer, Crystal 
Palace District District Electric Supply Co, 
Springfield Works, Wells-rd, Sydenham, 
London, S.E. 

Nelson R., Electrical Engineer, 13, Orr-street, 
Bridgeton Cross, Glasgow 

Nernst Electric Light, Limited, 82, Victoria-st, 
London, S. W. (Aus/ onnant London, 745 
Westminster) ее also page 57.2 

Nettlefold & Sons, Wholesale Ironmongers, 54, 
High Holborn, London, W. C.; and at Bir- 

mingham and Wolverhampton (Wettleson 
London, 125 Holborn) 

Nettleton & Co, Electricians, 44-6, Sloane- sq, 
London, S.W. 

Nettley, Charles №. Electrical Eagineer, 49, 
Devonport-rd, Uxbridge-rd, London, W. 
Neumann (H.) & Co, Electric Light Fittings 
Makera, 7, Castle-st, City-rd, London, Е.С. 

(Abiton London, 5762 Central) 

Never Wet Seat Co, Ltd, Tramcar Seat. Makera, 
Bell st, Bolton, Lancs. 

Nevile, G. O., Electrical Engineer, Electricity 
Works, Bourne Valley, Bournemouth 

Neville, А. V., Electrical Engineer and Соп- 

tractor, 39, Park Cross-st, Leeds 

Neville Broa, Electric Light Engineers, 7, 
James.st, Liverpool ( Neville Liverpool, 7159) 

Neville Eogineering Company, Ltd, Makers of 
Tram Track Spriukiere; Piston Foundry, 

. Worcester 

New Albion Electrical Engineering Co, Hiel at, 

. Reigate, Surrey 

New British Engineering Co, Ltd, Electrical En- 
Mineers, Horsell-rd Works, Holloway-rd, 
London, №. (Arcazon London, 256 Dalston) 
See also page 57: 

New Brotherton Tube Co, Ltd, Makers of Steel 
Conduitsand Tubes, Commercial-rd, Wolver- 
hampton (Weldless Wolverhampton, 212) ; 
60, Queen Victoria-st, E.C. (Stores) 66, 
Victoria-at, London, S.W. (Тифегазсо Lon- 
don, 377 Victoria); and at Manchester, 
Glasgow, Edinburgh, Aberdeen, Dundee 

_ 804 Leicester 

New Century Are Light Co, Ltd, Arc Lamp 
Makers, Billiter-sq-bldgs, E.C., and (works) 
Iliffe-et, S. E., London (Coruscate London, 
#72 Hop) See also page 572 

New Century (Foreign) Arc Light Co, Ltd, 
Billiter-aq-bldgs, London, Е.С. See also 
Page 577 

New Century Electric Co, 354, Caledonian-rd, 
London, №. (% King's Cross) 

Ner, C. G. Shift Engineer, Electric Lighting 
Statin, Eldon-rd, Cardiff 

Хе Conveyor Со (Ltd), Manufacturers of Ash 
and Coal Handling Plaot, Smethwick, 
Birmingham (Aptitude Birminghum, 50 
Smethwick) 
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New Electric Lamp Regenerating Co, Ltd, 6, 
Fulw.od-reuts, High Holborn, London, 
W.C. (1604 Holborn) 

New. E. S., London Manager D. P. Battery Co, 
Ltd, 11, Victoria-st, Loudon, S.W. 

New Expanded Metal Co, Ltd, York-mansion, 
York-st, Westminster, London, S.W. Dis- 
tend London, 419 Westminster) 

New Explosives Co, Ltd, Makers of Electric 
Ехрјодегв, Stowmarket (Explosives Stow- 
market) ; and 75, Queen Victoria-st, London, 
KO (Detonator London) 

New General Traction Co, Ltd, Electric Traction 
Engineers and Contractora, 2), Bishopsgate- 
st: Within, London, Е.С. (Curiheel Loiwlon) 
Sce also раде 57:2 

New Gurtta-Percha Co, Ltd, India Rubber and 
Gutta Percha Manufacturers, 9, New Broad- 
st, London, Е.С. (Guttashea London, 2686 
Central See also page 773 

New Phonopore Telephone Co, Ltd. Registered 
Отсез : 26. Budge-row (5998 Bank) 
Technical Dept. and Works: 85, Queen 
Victoria-st, London, Е.С. (C. Isaac, See. and 
Man. ; Н. Nicholson, Engineer) (Orthite 
London) See also раде 573 

New Rottingdean Electrie Lighting and Power 
Co, Ltd, Rottingdean, Brighton (A. Jupp, 
Engineer) 

New St. Helens and District Tramways Co, Ltd, 
Pearl Assurance-bldys, St. John's-In, Liver- 
pool (Gordon Saies, Sec.) ‹ Споррозса Liver- 
pool, 7418 Central): and Halt-street, 
St. Helena. (J. В. Salter, Gen. Man.) (217) 
Sec also раде 273 

New System Private Telephone Company, Ltd— 
see Private Telephone Co, Ltd, and also 
раде 273 

New York Hamburg India Rubber Co, Electrical 
Accessories Manufacturers, 34, Moorfields, 
London, E.C. (John Sangster, Representa- 
tive) (Crntuplico London) 

New Zealand Electric Light and Traction Co, 
Ltd, 27 aud 28, Broad-st-ave, London, Е.С. 
(К. W. Blackburn, Sec.) Sce also page 573 

New Zealand Electrical Synd, Ltd, 55, New Broad- 
st, London, Е.С. (J. А. Kelman, Man. Dir.) 
See also COLONIAL DIVISION 

Newall Engineering Co, Ltd, Limit Gauge Makers, 
36, Featherstone-st, City-rd, Loudon, В.С. 
(9192 London Wall) 

Newall (В. S.) & Son, Ltd, Lightning Con- 
ductor Makers, Washington, Durham (Ver- 
Washington Station); and Linacre Works, 
Liverpool (Original Liverpool, 44 Bootle) 

Newbold (E.) & Co, Electrical Engineers, 18, 
High-et Sutton, Surrey 

Newbold (Walter) & Co, Engineers, &c., Pearl - 
bldgs, 107, Upper Thames-st, London, E. C. 
(Newbold London, 8307 Bank) 

NEWBOLD'S MACHINE TOOL CO, London 
and Birmingham. Headoffices: Pearl-bidgs, 
107-108, Upper Thamea-st, London, Е.С. 
(Newbold London, 8307 Bank) 

Newbury Electricity Works (Urban Electric 
Supply Co, proprietors), Newbury, Berks. 
(H. W. Bush, Res. Engineer) 

Newby, Geo., Electrical Engineer, Imperial- 
chambers, James-street, Harrogate, Yorks 


(0.254) 
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Newcastle & District Electric Lighting Co, Ltd, 
58, Grainger-st W., Newcastle-on-Tyne See 
also г. 573 

Wm. D. Hunter Man. Dir.and Eng. 
James Patterson ... Secretary 

Newcastle-upon- Tyne (Corporation) Electric 
Tramways, Manors, Newcastle-upon-Tyne 
(A. E. Le Rossignol, Engineer and Gen. 
Manager) (206) 

Newcastle-upon-Tyne Electric Supply Company, 
Limited,50, New Bridge-st, Newcastle-upon- 
Tyne (Supply Neꝛocastle - on- Tyne, 580 Р.О. 
845 Nat.) Station: Neptune-rd, Wallsend 
(Supply Wallsend, 58 Nat.) See also page 573 


В. P. Sloan Manager 

J. S. Watson . Technical Manager 
J. Cusworth ... 

E. Morgan j Зе е Departmental 
H. Г. Ris-le ... ... Managers 

P. J. Unwin .. .. .. 

C. H. Merz Cons. Engineer 
M. Short .. Secre 


Newell (Ernest) & Co, Ltd, Conveyor and Ele- 
vator Makers, Stockwith- on-Trent, Gains- 
borough (Newells Misterton) 

Newington, Frank A., City Electrical Engineer, 
Electricity Supply Station, 5, Dewar-place, 
and 4, Osborne-ter, Edinburgh (Generation 
Edinburgh, 2105) 

Newington, S. Wilmott, Resident Engineer, 
Corporation Electricity Works, Greenhill, 
Oldham (Electric Oldham, 264 and 269) 

Newitt, L., A. I. E. E., Electrical Engineer, Chat- 
ham Dockyard, Chatham 

Newland & Higgs, Electric Bell Fitters, Surrey 
Works, Cobham 

Newland, J. L., 5, Palmer-st, Westminster, 
London, S.W. 

Newlands, J., Traffic Manager, Post Office Tele- 
graphs, General Post Office, London, E.C. 

Newlove & Co, Machinery Dealers, 259, Derby-rd, 
Lenton, Notts. (Newlove Nottingham, i217) 

Newman & Guardia, Ltd, Scientific Instrument 
Makers, 90-92, Shaftesbury-ave, London, W. 
(Goniometer London, 3525 Central) 

Newman, J. &., Shift Engineer, Corporation 
Electricity Works, and 44,Cabra-park, Dublin 

Newman (W.) & Son, Electricians, 7, Palmer- 
ston-rd, Southsea, Portsmouth (579) 

Newinarket Electric Light Co. Ltd, High-st, and 
(works) Exning-rd, Newmarket (F. A. Simp- 
son, Resident Engineer, See also page 573 

Newport Corporation Electricity Worka, Newvort, 
Mon. (H. Collings Bishop, Chief Eng. & Man.) 

Newport Corporation Electric Tramways, New- 
port, Mon. (H. Collings Bishop, Chief En- 
gineer and Manager) 

Newport (Isle of Wight) Electricity Works (Isle 
of Wight Electric Light and Power Co), 
Newport, ТЛУ. (Е. T. Crowe, Engineer) 

Newport Enamelled Slate Co, Ltd, Chepstow- 
rd, Newport, Mon. (Enamelled Newport) 

News and Entertainment, Telephone Syndicate, 
Ltd, 78, Queen Victoria-st, London, Е.С. 

Newton Abbot Electricity Works (Urban Elec- 
tric Supply Co), Newton Abbot (F. C. 
Pay, Engineer) 

Newton, Bean & Mitchell, Steam Engine Makers, 
Dudley Hill, Bradford (Adroit Dudley ИШ, 
£ Dudley Hill) 


NEWTON BROTHERS, Electrical and Mecbani- 
cal Eugineers, Full.st, and (works) Alfreton- 
rd, Derby (Dynamo Derby, 413) 

Newton, Chambers & Co, Engineers, Thorncliff 
Wks, Sheffield ; and London, Manchester, &c. 

Newton, E. W., District Manager National Tele- 
phone Co, 71, Church-st, Croydon 

Newton, F. E., Electrical Engineer, Callender’s 
Cable and Con-truction Co, Hamilton House, 
Victoria Embankment, London, E.C. 

NEWTON’S, LTD, Manufacturing Electrical 
Engineers, Taunton (Arc Taunton, 9) Sce 

age 573 

Newton (F.) & Co, Elec. Instrument Makers, 3, 
Fleet-st, E.C., & 471, Hornsey-rd, N. London 

NEWTON & NICHOLSON, Tyne Dock Corrugated 
Metallic Packing Works, South Shields. 
(Corrugate Tyne Dock. 0431) See Advt. 
p. 2188 

Newton-Pearce Motor Car Co, Ltd, Motor Car 
Builders, 55, Market-st, Manchester 

Newton (S.) & Co., Elect'ical Engineers, 210, 
Brixton-hill, London, S.W. (279 Streatham) 

Newton, Son & Bayley, Consulting Engineers, 
17, Cooper-st, Manchester (5/70) 

Newton (Sydney) & Co. Electrical Engineers and 
Contractors, 15a, Baker-st, Portman-sq, W., 
and 6, Leadenhall-bldgs, E.C., London 

Newton, W. G., Mains Supt., Electric Light 
and Tramway Dept, East Ham, London, Е. 

Newton, Wm., Electrical Engineer, 117, The 
Chase, Clapham, Lond.,S.W. (150 Battersea) 

Newtown, F., Resident Engineer, G.W.Rly. 
Electric Lighting Station, Tyndall.st, Cardiff 

Niblett, J. T., Consulting Electrician, N.S. Elec- 
tric Storage Co, Horton Kirby, Kent (Nib- 
lett South Darenth, 7:2 Dartford); and 24, 
Humber-rd, Westcombe Park, London, S. E. 

Nicholl, F. M., Resident Engineer and Manager, 
Electricity Works, Frome, Somerset 

Nichol, Geo., Electrical Department, Midland 
Railway, Derby 

Nicholls & Clarke, Ltd, Electric Fittings Dealers, 
High-st, Shoreditch, London, E. (Glass 
London, 1534 and 1538 London Wall) 

Nicholls (T. ) & Son, Dealers in Electrical Appa- 
ratus, 258, Kingsland- rd, London, М. (Сеѓ- 
lulout London) 

Nichols Bros, Electric Light Contractors, 12a, 
Pimlico-rd, London, S.W. 

Nicholson & Ade, Electric Light Contractors, 
South-st, Eastbourne 

Nicholson, F. B., M. I. E. E., Electrical Engineer, 53 
Victoria-st, London, S.W. (644 Victoria) 

Nicholson (F. B.) & Co, Electrical Engineers, 55, 
Victoria-st, London, S.W. (644 Victoria) 

Nicholson, H. , Engineer to New Phonophore Tele. 
phone Co, 85, Queen Victoria-st, London, E.C, 

Nicholson, Н. Godtrey, Director, Britannia Engi- 
neering Со, Ltd, Colchester 

Nicholson, J. H., Electrical Engineer, 45, 
Pryme- st, Hull (Bs) 

Nicholson (J.) & Sons, Ltd, Acid Manufacturers, 
Hunslet, Leeda (5.22) 

Nicholson, Jolin S., B. Sc., Head of Physics Dept., 
Technical School, Coat br idge, N.B. 

Nicholson, Joseph, Telegraph Engineer, Wood- 
side, Witton Park, co. Durham 

Nicholson, В. J., Electrical Engineer, 26,Cannon- 
st, Manchester (Reference Manchester, 5.43 2) 
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Nicholson (R. J.) & Co, Electrical and General 
Engineers, 26, Cannon.st, Manchester 
(Reference Manchester, 5432) 

Nicholson & Wadley, Electricians, 14, Neville- 
st, Newcastle-on-Tyne (25/6) 

Nicholson (W. N.) & Son, Ltd, Boiler Makers, 
Newark-on-Trent (Nicholsons Newark) 

Nickhols, John, Electric Light Contractor, 103, 
New North.rd, London, N 

Nickolls (Richard) & Sons, Electrical Engineers, 
6, Lenthall-rd, Dalston, London, N.E 

Nickson, E. P., Consulting Electrician, 5, Palmer- 
st, Westminster, London, S.W. (176 West- 
minster) 

Nicole, Nielsen & Co, Ltd, Electric Clock, &c., 
Makers, 14, Soho-sq, Lond., W.) (28.3 Central) 

Nicoll (G. H.) & Co, Electric Light Contractors, 
18K 20, Bank- st, Dundee( Manglcs Dundlec, 710) 

Nicoll, Henry, Electrical Engineer, 69, Lowndes- 

sq, London, S. W. 

Nicoll, W. E., F.C. I. S., A. I. E. E., Tramway 
Offices, Scalby-rd, Scarborough 

Nicolson, J. T., D.Sc., Professor of Engineering, 
Municipal School of Technology, Manchester 
and Nant-y-Glyn, Marple 

Nielsen, F. C. C., Representative in England 
and Manager in London of the Gt. Northern 
Telegraph Co, Ltd, 3, St. Helen’s-pl, Bishope- 
gate-st Within, London, Е.С. (2811 Central) 

Nielson, J. Fred., A. M. I. E. E., Electrical Engineer, 
John Brown & Co, Ltd, Clydebank, Glasgow 

Nightscales (J. H.) & Co, Engineers’ Furnishers, 
74, West India Dock - rd, London, Е. (Chisels 
London, 3059 Eastern) 

Niles-Bement- Pond Co, Makers of Electrically- 
driven Tools and Cranes, 25, Victoria-st, 
London, S.W. (Nsliacus London, 486 West- 
minster) 

*Nisbett, G. H., M.LE.E., Engineer and Manager 
British Insulated avd Helsby Cables, Ltd, 
Prescot; Consulting Engineer, Huyton 
Hey House, Huyton, Liverpool 

Nisbett, Н. J., Managing Engineer, Northampton 
Electric Powerand Traction Co, Wellingboro’ 

Niven, С. Professor of Natural Philosophy, 
The University, Aberdeen 

Nixon, А. W., Engineer in-Charge, Corporation 
Electricity Works, Sheffield 

Nixon, С. B., Electrical and Mechanical Engineer, 
Walton Firs, Shrewsbury-rd, N., Birkenhead 

Nixon, F. A., Electrical Engineer, Corporation 
Electricity Supply Station, Oldham 

Noad, John S., Electrician, Messrs. J. B. Saun- 
ders & Co, Brecon, South Wales 

Noakes (Thus.) & Sons, Founders and Engineers 
4 and 5, Osborn-p!, Brick-ln, London, E. 
(Cockbrass London, 4339 Avenue) 

Nobel’s Explosives Co, Ltd, Makers of Electric 
Shot Firing Apparatus, 195, West George- 
st, Glasgow (1129); and 220, Winchester 
House, London, Е.С. (Gelignite London, 
2810 London Wall) 

Noble (A. J.) & Co, Electrical and Mechanical 
Engineers, 172, Katnerine rd, East Ham, 
London, E. 

Noble & Lund, Ltd, Tool Makers, Felling-on- 
Tyne (Lathes Felling, 23 Nat.) 

Noble Motor Co, Engine & Dynamo Makers, 170, 
Blackfriars-rd, aud 7, Pocock-st, London, 
S.E. (Ignosco London, 2050 Hop) 


Noble, William, Asst. Superintending Engineer, 
Postal Telegraphs, G.P.O. (South), Addle 
Hill, London, E.C. 

Nodon Patent Electric Valve. Sole Manufac- 
turer for U.K. and Colonies, H. Saowdon, 
52, Queen Victoria-st, E.C. (9041 Bank), 
and Millwall, E., London (Snowdrift Lon- 
don, 127 Eastern) 

Noles, T. H., Station Engineer, Electricity 
Works, Leytonstone, Essex 

Non-Fl-mmable Wood & Fabrics Co, Ltd, Elec- 
tric Wire Casing Manufacturers, Townmeade 
rd, Fulham, London, S.W. (Antipyrine 
London, ISS Kensington) 

Norballe, H. J., A. I. E. E., Electrical Engineer and 
Manager Тћов. Kesnor & Co, Armadale-rd, 
and 34, Walham-grove, Fulham, London, 
S.W. 

Norberg, S., Electrics] Eagineer, 98, Goldhurst- 
ter, Swiss Cottage, London, N.W. 

Norman & Beard, Ltd, Electric Organ Builders, 
19, Ferdioand.st, Chalk Farm, London, 
N. W.; and Organ Works, Norwich 

Norman & Burt, Electric Bell Fitters, London- 
rd, Burgess Hill, Sussex 

Norman Engineering Co, Electrical Engineers and 
Contractors, 513, Lordship-lane, and 69, 
Underhill-rd, East Dulwich, London, S.E. 
(867 Sydenham) 

Norman & Young, Castings Makers, 56, Camomile, 
st, London, Е.С. (Cothias London, 7383 
Central) 

Norrenberg (J.) & Co, Importers of Electric 
Lamps, &c., 64, Leadenhall-st, London, Е.С, 
(Моттепђету London, 1671 Avenue) 

Norris, E., Resident Engineer, 6, Carlton 
House-ter, London, S.W. 

Norris, Geo., Ivory and Wood Turner, 33, Kirby- 
st, Hatton Garden, aud 24 & 3, Wynyatt- 
st, Clerkenwell, London, E.C. 

Norris & Нешу, Engineers and Agents, 87, 
Queen Victoria-st, London, Е.С. (Vorno- 
deste London, 836 Bank) 

Norris (5. Е.) & Co, Belting Manufacturers, 
Juniper-st, Shadwell, London, Е. (719408 
London, 196 East) 

North British Rubber Co, Ltd, Ebonite, Vul- 
canite and Soft Rubber Manufacturers, 106, 
Princes-st, and Castle Mills, Edinburgh ; 
and at London, Manchester, Glasgow, &c, 
(Weba Edinburgh, 209) 

NORTH BRITISH WIRE MANUFACTURING 
COMPANY, 130, Fleet-st, London, Е.С. 
(Stibium London); and 71, West Nile-st, 
Glasgow ( WearingGlasgow) Bee Adyt., p. 1069 

North-East Coast Institution of Engineers and 
Shipbuilders, 4, St. Nicholas’-bldgs West, 
Newcastle-upon-Tyne (Duckitt Newcastle- 
on- Tyne, 604 P.O.) 

John Tweedy, J.P. ... President 
John Duckitt ess e ... Secretary 
North Eastern Novelty Co, Makers of Electrie 
Bell Pushes and Fittings, 20, Victoria-st, 

Goole, Yorks. 

North Eastern Railway Co. (Tynemouth and 
Ponteland Elec rie Lines), York (С. H. 
Merz, Consulting Electrical Engineer) 

North Eastern Steel Co, Ltd, Makers of Tram 
Напа, &c., Middlesbrough ; and at London 
and Wolverhampton А 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury-court, Fleet-street, 
London, any Alterations or Corrections necessarv in the above particulars. 
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North of England Institute of Mining and 
Mechanical Engineers, Newcastle - upon - 
Tyne ( Moneo Newcastle-upon- Tyne, 436, Р.О. 
1157 Nat.) 

W. O Wood 3 President 
M. Walton Brown ... . .. Secretary 
North of England Motor C a, Electric Motor 

Car Makere, 41, Aire-st, Leeds 

North Metropolitan Electrical Power Distribu- 
tion Co, Ltd, Donington House, Norfolk-st, 
Strand, London, W.C.; High Barnet and 

- Hertford See also page 573 

North Metropolitan Tramways Company, 62, 
Fiusbury-pavement, London, E. C. (R. L. 
Adamson, Managing Director; W. P. Farqu- 
harson, Sec.) (Prolendt London, 18.27 Lon- 
don Wall) 

North of Scotland Electric Light and Power Co, 
35, Union-st, Aberdeen (G. $ Eason, Sec.) 

North Staffordshire Tramways Company, Ltd 
30, Norfolkest, London, W.C. (J. G. В. 
Elliot, Sec.) бее also page 573 

North Wales and District Light Railway and 
Electric Power Synd, Ltd, 22, Brazennose- 
Manchester (1084) See also раде 579 

North-West E'ectricity and Power-Gas Со, 87, 
Cross-st, Manchester (R. Fleming, Sec.) 
(1094) See also page 574 

North-Western Electricity and Power-Gas Syn- 
dicate, Ltd, 37, Cross-st, Manchester (R. 
Fleming, Sec.) See aso раде 274 

North-West Гога ср Railway Со, 12, New-ct, 
Carer -st, London, W.C. ` See also раде 574 

North, W ilmot, Engineer, St. Mary’s-rd, and 
Rod ley- In, Shettield (Wheels Shefficld, 1021) 

Northallerton Electric Light & Power Co, Ltd, 
High.st, Northallerton, Yorks, (Е, В. Batty, 
Resident Eng. and Бес. ) Sce also page 274 

Northampton Corporation Electric Tramways, 
Northampton (J. Gottschalk, Manager) 

Northampton Electric Light und Power Co, Ltd, 
2, St. Giles's-sq, Northampton (Montague 
Browne, Secretary ; G. H. Jackson, Resident 
Engineer) See also page 574 

Northampton Institute, Clerkenwell, Lond., Е.С. 
(Dr. В. Mullineux Walmsley, Prin. ; Sydney 
Axford, Clerk to Governing Body) (3072 
Holborn) For list of Professors, see page 719 

Northampton Modern and Technical School, 
Northamptou For Teachers, see раде 72.7 

Northampton Street Tramways Co, Ltd, 74, 
Abiagdon:st, Northarapton 

Northcote, Chas. S., M. I. E. E., Manager Veritys 
Ltd, 51, Kiug-st, Covent Garden, Lond., W. C. 

Northern Counties Electricity Supply Co, Ltd, 
15, Mosley-st, Neweastle-on-Tyne (C. W. 
Fairweather and C. S. Vesey Brown, Еорі- 
neers aod General Managers; Andrew 
Gemmell, See.) (Kilowatt Newcastle-on- 

Tyne, 2416) See also раде 57] 

Northern Electric Co, Electrical Engineers and 
Contractors, Mill D «m, South Shields. 
Northern Electric Wire Company, Insulated 
Wire and Cable Manufacturers, Sedburgh 

Mills, Halifax (Cables Halifax, 127) 

Northern Electrical C^ ‚ Electrice Light Contrac- 

tors, Doncaster and Grimsby 

Northern Electrical Engineering & Plating Co, 

Ltd, Ми! Dam, North Shields (Northern 
N. Shields, 4) 


Northern Electrical and Ventilating Co, Granite- 
bldgs, ба, Stanley-st, Liverpool (Purchase 
Liverpool, 6356 Central) 

Northern Engineering Co, Ltd, Electrical and 
Mechanical Engineers, King’s Cross, Halifax 
(39) 

Northern Polytechnic Institute, Holloway, Lon- 
don, N. (Кер. S. Clay, D.Sc., Principal) 
Teachers, sce page 725 

Northern Rubber Co, Retford ; and 29, South 
Castle-at, Liverpool, W. 

Northey, Percy W., M. I. Mech. E., A. I. E. E., 
Managing Director Electric Motive Power Со, 
Ltd. The Cottage, Ashtead Park, Surrey 
(^6 Eprom) 

Northwich Electrie Supply Company, Ltd, 25, 
Castle-at, Northwich, Cheshire (Wm. Boyd, 
Eng. and Sec.) (S8) See also page 274 

Northwood, J. & J., Globe and Shade Makers, 
Wordsley, near Stourbridge 

Norton & Gregory, Dealers in Engineers’ and 
Draughtsmen's Materials, 20, 21 and 24, 
Westminster Palace- gdns, London, S.W. 
(ANortazo London, 2029 Gerrard) 

Norton, Н. J., Electrician, 89, Amyand Park-rd, 
Twickenham 

Norwich Corporation Electricity Works, Duke- 
st, Norwich (Е. M. Long, City Electrical 
Engineer) (124) 

Norwich Electric Tramways Co, 20, Bishopsgate- 
st Within, London, Е.С. ; and 8, Orford- hill, 
Norwich (А. №. Bannister, Manager and 
Engineer) (Cariwheel London: Tramways 
Norwich, 287) Sec also page 574 

Norwich Municipal Technical Institute, Norwich 
For Professors, see рибе 725 

Norwich Mutual Telephone Co, Ltd, Telephone 
Contractors, Guildhall-chambers, Norwich 
See also раде 274 

Noteutt, S. A., B.A., LL.M., B.Sc., Consulting 
Electrician, Constitution Hill, Ipswich 

Notcutt, Walter P., Dealer in Engineers’ Tools, 
19 & 20, Holborn Viaduct, London, E.C. 
(Ironheads London, 1299 Holborn) 

Nott, C. E., Electrician, 80, Arodene-rd, Brixton 
Hill, London, S.W. 

Nott (J. E.) & Со Ltd, Engineers, High-st, Brecon 
(Nott Brecon) ` and at Llandrindod Wells 

Notting Hill Electric Lighting Company, 
Limited, 140 Hiyh-st, Notting-hill Gate, 
London, W. (Vulpecula London, 845 Ken- 
sington) Sec also раде 2725 


Sir William Crookes, F.R.S. ... Chairman 

G. Schultz P des Eng. & Man. 

R. G. Rawkins e. . Secretary 
Nottingham Corporation ЈЕ lectricity Supply 


Station, Talbot-st, Nottingham (H. Talbot, 
M. I. E. E., Chief Engineer) (627) 
Nottingham Corporation Electric Tramways, 
Nottingham (H. Talbot, M. I. E. E., Chief 
Engineer) 
Nottingham El-ctrical Co, Ltd, 13, Farmer's 
Factory, Sher wood st, Nottingham 
Nottingham Plating Co, Electro Platers aud 
Bronzers, &c, 98, Sherwood - at, Nottingham 
Nottinghamshire and Derbyshire Tramways 
Development Co, Ltd, Queen’s-chambers, 
King-st, Nottingham See also page 272 
Nowlan, G. К., Electrical. Eugineer, Electric 
Light Dept, 43, S xan-rd, Harrogate, Yorks. 
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(5160 Bank) 
Works: Horton Kirby, Kent (Niblett South 


tuulator Makers Reg. Office : 
Victoria-st, London, E.C. 


Durenth, 72 Dartford (See also раде 57,5 


Nuneaton and District Light Railway Co, Ltd, 


-89, Glover-st, Birmiugharn 


Nuneaton Municipal Electricity Works, Nun- 
eaton (S. Cameron Gibson, Chief Engineer) 
Nunn, C. W. & G., Electric Light Contractors 


and Bell Fitters, Hertford 


Nunn, Ridsdale & Co, Lamp Makers, 54, Minories, 
» St. George-st, London, Е. 


and 204 & 206 
(Flashing London, 345 Avenue) 


Mark-lane, London, Е.С. 


(675 Avenue) 


Nunus (H.) & Co, Electric Light Engineers and 


Contractors, South-parade, Halifax (у 


Nurse (C.) & Co, Tool Merchanta, 182, 184 and 
(1023 Hop), and 


173, Walworth-rd, S.E. 
100, Fleet-st, E.C., London 


Nursey & Marr, Electrical Engineers, 55, Vic- 


toria-st, London, S.W, 


Nursey, P. F., Consulting Engineer, 17, Victoria. 


st, London, S.W., 


NUSSBAUM, С. A., C. E., Agent for the Société 
Industrielle des Téléphones, 29, Ludgate- 
( Etincelle London, 8177 


hill, London, E.C. 
Bank) Вее Advt., p. 1308 
Nuthall, 
King's-rd, Kingston-on-Thaines 


Nutt, David, Publisher of Technical Books, 57 & 
59, Long Acre, London, W.C. (5241 Gerrard) 
Nuttall, E., Electric Tramway Contractor, Traf- 


ford Park, Manchester (2180 € sentral) 


Nuttall, H. A., Engineer Surveyor, Engine Boiler 
and Е, L. Insurance Co, Ltd, 12, King-st, 


Manchester 


Nuttall, T. B. С, Electrical Engineer, Mather & 


Platt, Ltd, 14, Victoria-st, London, S.W, 

Nye, Arthur W., Cousulting Engineer, 110, 
Cannon.st, London, E.C. (Мут«е Loudon, 
$216 Bank) 


es IO мыз. 


Oakes, J. T., Traffic Superin tendent, Corporation 
Electric Tramways, Manchester 

Oakley (J. T.) & Co, Engineering Instrument 
Makers, 202 and 203, Grange-rd, Bermond- 
sey, London, S.E. (Oaklcys Grange London) 

Oaks & Sons, Electrical Engineers and Contrac. 
tors, 74, Royal-arcade, Weston-super-Mare 

Oakshott, A., Telegraph Engineer, 24, Leopold. 
rd, St. Andrew’s Park, Bristol 

OATES (THOS.) & CO, Electrical and General 
Engineers, Edinboro’-bldgs, South Shields 

Oatway, G. H., Managing Director May: Oat way 
Fire Appliances, Ltd, 49, Queen st, Glasgow; 
92 and 94, Paul.st, Finsbury, Е.С. (Pyro- 
maney London, 956 London Wall), and 82, 
Milton Park, N., London 

Oban Corporation Electricity Work, Oban, Х.В. 
(M. F. Plunkett, Chief Engineer) 

OBITUARY NOTICES, 1903— вес рр 51 to 50 

Oborn & Dog, Electrical Engineers, 30 & 254, 
Holland-st, Kensington, London, W. , 
Western) 

Oborn, T. Electrica] Engineer & Contractor, 
2, John.st, Edgware-rd, London, W. 


Watts & Co, Electrica] Engineers, 82, 


B. Electrica] Engineer, Ivy Side, 


Engineer, 

North Kensington 

O’Prien & Co, Ltd, Electric Light Engineers, 
169, Tooley.st, London, S.E. (13.26 Hop) 

O'Brien, E. L., A. I. E. E., Electrical Eugineer, 9, 
Thurloe-sq, London, S.W, (Ouranas London) 

O'Brien, John Owden, M.LM. E., Patent Agent, 
6, Dank at, Exchange, Manchester (Owden 
Manchester) 

O'Brien (R.) & Co., Electrical Engineers and 
Contractors, 9, Brazennose st, Manchester 

O'Brien Electrical Installation Co, Electrical 
Engineers, 66, Victoria-st, London, S.W, 

O'Bryeu, А. C., M. I. E. E., 25 Conyers-rd, Streat- 
ham, London, S.W, 

O'Connor & Hilditch, Electrica] Engineers, Park. 
St., Aehton-under-Lyne 

Odhams, J. & G., Manufacturing Electricians, 
206 and 207, Upper Thames-st, London, 

(Hb han- London, 575.) Ceutral) 

O'Donnell, J. P., Consulting Engineer, 57-585 
Palace-chmbs, Bridye-street, Westininster, 
London, S.W, (P Donnell London, 3118 
Gerrard) | 

O'Driscoll (Florence) & Co, Consulting Engi- 
neers, 15, Georye-st, Mansion Hou зе, London, 
Е.С. (2189 Bank) 

Oetzinann & Co, Electric Light Contractors, 
67-79, Hampstead-rd, London, N.W, 
(Oetzmann London, 650 King’s Cross) 

Оеп, G. C., Electrical Engineer, 563, Seven 
Sisters-rd, South Totteuham, London, N. 

Offer & Sons, Electrical Engineers, 8, Church-st, 
Kingston, Surrey ( Kingston) 

Offor, George, A. I. E. E., Donington House, Nor- 
folk-st, Strand, London, W.C., and Peak 
Hill Villa, Sydenham, S.E., London 

Offord, Е. J. Electrician, 36, Russell-at, Southsea, 
Hant. 

Offord, Wilson & Barfield, Manufacturing Elec- 
trical Engineers, 98, Woodcuck-st, Birming- 
ham (2220 

Ogden, Fred. L., Asst. Engineer, Corporation 
Electricity Works, Greenhill, Oldham 

Ogg, Dr. Alex., Asst. Master, Royal Naval Engi- 
neering College, Devonport 

Ogg, F. Wm., Electrician, 162, Claremont-rd, 
Forest Gate, London, E. 

Ogg, Geo., Mains Engineer, Corporation Elec. 
tricity Works, Edinburgh 

Ogilvie, A., B. Sc., Electrical Engineer, Messrs, 
King & Co, Leith Electrie Works, Prince 
Recent. st, Leith 

Ogilvie, А. M., Secretary's 
Branch) С.Р, О, St. 
London, Е.С. 

Ogilvie, Е, Grant, M.A., B. Sc., Principal Assistant 
Secretary, Board of Education, South Коп. 
sington, London, S.W. 

Ogilvy, J. D. B., Electrical Engineer, Industria] 
Storage Battery Syndicate, Ltd, Vastern-rd, 
Reading 

Ogle (Р. J.) & Co, Consulting Engineers, 4, 
Bishopsgate-st Within, London, E. C. (Oglio 
London, 956 Avenue) 

Ogmore Valley Electric Light and Power 
Supply Co, Ltd, Ash-grove, Dunraven-place, 
Ogmore Vale, Glam. (George Adams, Sec.) 
See also page 575 
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*O'Gorinan, Mervyn J. P., M. I. E. E., Assoc. 
M. I. M. E., Consulting Engineer (O'Gorman & 
Cozens- Hardy), 82, Victoria-st, Westminster, 
and 21, Embankment-gardens, Chelsea (c/o 
Cosmogony London, 734 Westminster) 

O'Gorman & Cozens-Hardy, Consulting Eugi- 
neers, 82, Victoria-st, Westminster, S.W. 
(Созтодопу London, 734 Westminster) 

O'Halloran, T., Electrical Engineer, Galway 
Electric Co, Galway 

O'Hanlon, Е. B. Asst. Electrical Engineer, 
Hampstead Borough Council's Electricity 
Works, Hampstead, London, N.W. 

Ohlson, Harold, Electrician, Hooper's Telegraph 
and India Rubber Works, Ltd, Millwall 
Docks, London, E. (84 Eastern) 

O'Keetfe, E. A., B.E, M. I. E. E., Head Science 
Master and Organising Secretary. Crawford 
Municipal Technical lustitute; and Woods- 
gift, Blackrock, Cork 

Okell, E. G., Borough Electrical Engineer, Cor- 
poration Electricity Works, Prince Rock, 
and 5, Compton Park-villas, Maunamead, 
Plymouth 

Okell (Geo. H.) & Co, Ltd, Electrical Engineers, 
&c., 55, Blackfriars-st, Manchester 

O'Kelly, Н. M., B.A., Telegraph Engineer, 19, 
Leeson Park, Dublin 

Okonite Co, Ltd, Finsbury Pavement House, 
London, Е.С. (J. С. Denger, Secretary) Sec 
also page 975 

Oldham, Ashton & Hyde Electric Tramway, Ltd, 
30, Norfolk-st, London, W.C.: aud Tramways 
Dept, Denton, Lancs. (W. S. Wreathall, Sec.) 
(60 21 Gerrard) Sce also раде 575 

Oldham Boiler Works Co. Ltd, Engineers and 
Boiler Makers, The Edge, Oldham (74) 

Oldham Corporation Electricity Works, Oldham, 
Lancs. (5. Wilmott Newington, Chief Еп- 
gineer) | i Electric. Oldham, 249 Greenhill, 
and 264 Rhodes Bank) 

Oldham Corporation Electric Tramways, Old- 
ham (S. A. Pickering, Engineer) 

Oldham (F.; & Co., Engineers and Electricians, 
3, Orchard-rd, Highgate, London, N. 

Oldroyd (Edwin) & Co, Ltd, Electrie Light Con 
tractors, Crown Works, Crown-st, Leeds 
(; e 

Oldsmobile Co of Great Britain, Ltd, Electric 
Motor Car Builders, 19 and 21, Heddon- st, 
Regent-at, London, W. (Oldsmobile Lon- 
don, 583 Gerrard) 

Oliver, Clark & Co, Electrical Engineers, St. 
Mark’s-rd, Notting Hill, London, W. (7458 
Western) 

Oliver & Co, Electrical Engineers and Arc Lamp 
Makers, Caimbridge-pl, Burrage-rd, Wool- 
wich, London, S.E. (Light Woolwich, 76 
Woolwich) 

Olricx (Lewis: & Co, Engineers and Boiler 
Makers, Palmerston House, Rishopsgate-st, 
London, Е.С. (Olrick London) 

Olsson, M. C., Resident Electrical Engineer, Wm. 
Coates & Son, Ltd, 5, Leinster-st, Dublin 

O'Meara, Major W. A. J., R.E., C.M.G., D.S.O., 
Assistant Engineer-in-Chief, G.P.O., Lon- 
don, E.C. 

Omne Car & Engineering Co, Electric Тел саг 
Builders, 46, King William-street, London, 
E.C. ~ 


O'Neill, v., Electrical Engineer, Callander'a Cable 
апа Construction Co, Hamilton House, Vic- 
toria Embankment, London, E.C. 

Oppenheim, William, Maker of Electroliera, &c., 
45, Farringdon.st, London, E.C. (4150 
Central) 

Oppenheimer, H., Manager International Elec- 
trical Co, 55, Red Cross-st, London, Е.С. 
(Genest London, 129 Bank) 

OPPERMANN (CARL) ELECTRIC CAR- 
RIAGE СО. Ltd, 7, Underhill-st, Arlington- 
rd, Camden Town, London, N.W. (Oppidulum 
Lowlon, 2019 King’s Cros- (works); garage 
Zu Vietorii) Carl Oppermann, Man. 
Director) See Adyt., p.1250 and р. 575 

Orbell, R.H., Electrical Engin: er,c/o British West- 
inghouse Co, Trafford Park, Manchester 

Orchard, E. H., Representative A. B. P. Accu- 
mulator Co, Ltd, 39, Victoria-st, London, 
S.W. (Tetratomic London, 3072 Gerrard) 

Orcutt, Н. Е. L. Engineer and Agent, 30, 
Farringdon-rd, London, Е.С. (7707 Holborn) 

Ore Concen'ration Syndicate, Ltd, 4, Broad-st- 
pl. London, Е.С. (Citroids London, 8975 
Central) 

Orenstein & Koppel, Electric Railway Plant 
Manufacturers, Bush Lane House, Cannon- 
st, London, Е.С. (Cuneattc London, 5991 
Bank) 

Organ, R., Electrical Engineer, 88, Wincombe-st, 
Cheltenham 

Oriental Telephone & Electric Co, Ltd, Alderman's 
House, Alder mau's-walk, Bishopsgate, Lon- 
don, Е.С. (Oakenpin London, 2188 London 
Wall! See paye 275 

Sir Auckland Colvin, K.C.S.I. 
Alex. B. Chalmers. Secretary 

Original Mica Co, 23, Lime- st, London, E.C. 
( Prodlivous London, e Central) 

Ormiston (P.) & Sons, Wire Manufacturers, 
55, Clerkenwell-rd, London, E.C C. (Ormiston 
London) 

Ormston, T., Electrical Engineer, 21, Hall-st, 
South port, Lanes. (0528) 

Orr, W. McFadden, M.A., Professor of Applied 
Mathematica and Mechanism, Royal College 
of Science, Dublin 

Orton, W. J. P., Electrical Engineer, Briti-h 
W гезипрћоџве Co, Ltd, Tratford Park 
Manchester ; and 5, Cecil- age, Harborough- 
rd, Ashton / I. Manchester 

Osborn, C. L., Electric Bell Fitter, High- st, 
Hadleigh, R. 5.0., Suffolk 

Osborn (Samuel) & "Со, Steel Manufacturers, 
Clyde Steel and Iron Works, Sheffield 
(Osborn Sheffield) 

Osborne, Hugh, DR ician, 108a, West Regent- 
8t, Glasgow 

Osborne & Hunter, Engineers and Electricians, 
108a, West Rezent at, Glasgow 77 
Dougl: 13) 

Osborne, Marshall, Electrical Engineer, British 
Thomson-Houston Co, Rugby 

Osler, F. & C., Electrolier Makers, 250, Broad-st, 
Birmingham ; ; and 100, Oxford- st, London, 
W. (Osler Birmingham or London, ós 26 
Gerrard) 

Ostermann, F. W., Insulator Manufacturer, 57 
and 58, Leadenhall-st, London, Е.С. (Gay- 
some London, 259.2 Central) 
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Ostler, A. J., Charge Engineer, Corporation 
Electricity Works, Avonbank, Bristol (670) 

O'Sullivan, P. F., Engineer, Dublin United 
Tramway Co, 9, Upper Sackville-st, Dublin 

Oswald (John) & Son, Engineers, Sleaford-st, 
Nine E!ms, London, S.W. (2177 Hop) 

Oswestry Electric Lighting and Power Co, Ltd, 
Oswald-rd, Oswestry, Salop (W. W. Coulson, 
Secretary. E. В. Smith, Eugineer) See азо 
р. 515 

Otis Elevator Co, Ltd, 4, Queen Victoria-st, 
London, Е.С. 

Oughteraon, С. B. Consulting Engineer, A 
Broadway, Westminster, London, S.W. 
Overend (J.) & Sone, Electrical Engineers, 

Trafalgar st, Bradford (I.) 
OVERHEAD WIRES REGULATIONS (See pages 
261 and 262 
Owen, D., B.A., B.Sc., Teacher of Physics, 
Electricity and Electrical Engineering, Muni- 
cipal Technical School, Birmingham 
Owen, E. Cunliffe, C.M.G., Secretary Metro- 
politan Electric Supply Company, Ltd, 16, 
Stratford-place, Lond, W. (403 Paddington) 
Owen (Geo.) & Co, Ltd, Engineers’ Stores Dealers, 
283, Deansgate, Manchester (Machinery 
Manchester, 5536) 
Owen, J. Н. Clerk-in-Charge, Indo-European 
Telegraph Со, 6, Water-st, Liverpool 
Owen,Teed, Traffic Asst., East Ham Dist. Council’s 
Electric Tramways, Nelson-st, East Ham 
Owen, W. C., Consulting Telephone Engineer, 
73, Dublin-rd, Belfast 
Owens, Sir C. J., Manager Waterloo and City 
Railway, Waterloo, London, S.E. 
Owens College, Manchester For List of Pro- 
fessors, see page 71/09 
Owensmith, Walter, Electrical Engineer, 15, 
Davies-st, London, W. (4739 Gerrard) 
Oxford Electric Co, Lul, 45, Broad-st, Oxford. 
Works: Озпеу (Eneryy Oxford,39) See p.275 
Sir Henry С. Mance, C.LE. Chairman 
Н. Eeles . Secretary 
Oxford University Press (Henry Frowde), Tech- 
nieal and General Publishers, Amen Corner, 
London,E.C. (Frowde London, 995 Holborn) 
Oxley, А., Aest, Electrical Engineer, Borough 
Council Electricity Works, Lithos-rd, Hamp- 
stead, London, N. W. 


. 


PACIFIC CABLE BOARD, 24, Queen Anne's- 
gate, London, S. W. (Hugh Габош, Sec.); 
(C. H. Reynolds, C. I. E., Sanctuary House, 
Totbil!-st, S. W., General Manager) (Paci- 
Лей London, 363 West.) For full parti- 
culars see pages 458 and 489, and also (for 
Officials) page 747 

PACIFIC AND EUROPEAN TELEGRAPH 
CO, Ltd, Electra House, Finsbury Pavement, 
London, E. C. (Fred. L. Robinson, Secretary) 
See also раде 276 

Packer, M., Chief Electrical Engineer, Electrie 
Light Station, Walton-on-Naze 

Packman, John, Asst Secretary Simplex Steel 
Conduit Co, Ltd, 80, Digbeth, Birmingham 

addington Technical Institute (L. C. C.), Saltram- 
cres, Рада орбоо, London, N. W. For parti- 
Cularg see page 722 


| 
| 
| 


Padgham, G. H., Works Manager, Industrial 
Storage Battery Syndicate, Ltd, Vastern-rd, 
Reading 

Padgham, Thomas Henry, Electrical Engineer, 
4, Queen Ánne's-mansions, London, S.W. 

Page, Archibald, Station Supt., Corporation 
Electricity Works, 75, Waterlov-street, 
Glasgow 

Page, C. D., Electrician, Wyoming House, Ayles- 
bury, Bucks. 

Page, Charles, Electrical Engineer, 9, Elmfield- 
mans, Tooting, London, S.W. 

Page, D., Electrical Engineer, Hotel Russell, 
Russell-sq, London, W.C. 

Page (Е.) & Со, Electrical and Mechanical 
Engineers, High-street, Bedford (НШ 
Bed ford) 

Page, F. W., A. M. I. C. E., Electrical Engineer, 
Clarendon-chinhrs, St. Ann’s-sy, Manchester 
(с/о Synchronous Manchester, 03752) 

Page, James H., Consulting Engineer, Sandhurst, 
Formby, Liverpool (3x) 

Page & Miles, Ltd, Electrical Engineers, 60, 
Western-rd, Brighton (255) ; 79, Western- 
rd, Hove ; and at Worthing(74) See p. 275 

Page, Major S. Flood — ес Flood-Page, Major S, 

Page's Magazine (monthly), Clun House, Surrey- 
st, Strand, London, W.C. (Ann. sub., 12/-; 
P.U., 16/-) (Sincwy London, 3.349 Gerrard) 

Paget, C. G., Electrical Engineer, Guildford 
House, Chatsworth-rd, Croydon 

Paget, P. W., Electrician, 201, Richmond-rd, 
Hackney, London, N.E. 

Раісе, Н. H., Electrical Engineer, Andover, Hants, 

Pain, R., Electrician, High-st, Woking (Puin, 
High-st, Woking, 46 Woking) 

Paine & Dlease, Consulting Engineers, 14, North 
John-st, Liverpool, W. 

Paine, Mainwsring & Lephard, Ltd, Electric 
Light Contractors, Broadwater-st, Broad. 
water, Worthing 

Paisley Corporation Electricity Works, Paisley 
(C. К. Parkinson, Chief Engineer) (719) 

Paisley Tramways Со, 7, Gilmour-st, Paisley (А. 
R. Mackenzie, Secretary) 

Paisley Technical School, Paisley For Professors, 
sce page 725 

Palairet, В. C. N., Electrical Engineer, Newton’s 
Ltd, Taunton 

Palatine Belting and Mfg. Co, Belting Manufac- 
turers, 28, Martin's-In, London, Е.С. 

Palatine Engineering Co, Ltd, Makers of Steam 
Pipes, &c., 10, Blackstock-st, Liverpool 
( Waste Liverpool, 5936) 

Palgrave, A. G., Electrical Engineer, British 
Thomson-Houston Co, Hayes, Cardiff 

Palmer, С., Electrical Engineer, Cheam-rd, 
Sutton, Surrey 

Palmer, C. F., Engineer & Scientific Instrument 
Maker, 6, Upper Tulse-hill, London, S.W. 

Palmer’s Decoration and Furnishing Co, Electric 
Light Contractors, 49 & 50, Sussex-pl, South 
Kensington, S.W. (Sheraton Kensington, 985 
Kensington), and 10, Upper Charlton-st, W. 
(2661 Gerrard), London 

Palmer & Co, Electrical Engineers and Con- 
tractora, 42, Castle-et East, Oxford Circus, 
London, №. (2342 Gerrard) 

Palmer & Co, Electrical Engineers, 2, Castle-at 
E., Oxford-circus, London, W. (23.4? Gerrard) 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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Palner, G. G., Electrician, Barton-under-Need- 
wood, Burton-on-Trent 

Palmer (John) & Sons, Electricians, 58, Queen's- 
rd, Clifton (555) 

Palmer & Taylor, Electrical & Mechanical En- 
gineera, Baltic-chambers, 50, Wellington-st, 
Glasgow 

Palmer. W., Electrical Engineer, 138, Burdett- 
rd, Dow, London, E. 

Palmer, Wm. D., Electrical Engineer, 50, Wel- 
ш, Glasgow 

Pank (A.) & Son, Electrical Engineers, 8, 10 and 
12, Bediord. xt, St. Andrew's, Norwich (100) 

Pank, В. Arnold, Electrical En gineer, 58, Howard- 
at, Gt. Yarmouth 

Panton, A. W., D. Se., M. A., Professor of 
Mathematics School of Engineering, The 
University, Dublin 

Panzetta (G. W.) & Co, Electrical Novelties 
Dealers, 72, Charing Cross-rd, London, W. C. 

PAPER CUTTING, &c., COMPANY, Limited, 
Telegraph Paper Tape Makers, and Cutters 
of Insulating and all classes of Paper for 
the Trade, 90, Goswell-rd, London, Е.С. 
(Toilet London, 20:23 London Wall) 

Papworth, J. Wyatt, A. M. I. E. E., Electrical 
Engineer, 115, St. Mary's mansions, St. 
Mary's-ter, London, W. 

Parfitt, G. J. T., A. M. I. E. E., M.S.A., Electrical 
Engineer, Warburton House, Priory- rd, 
Keynsham, Bristol (Parfitt Keynsham, 1.254) 

Parfitt & Webber, Electric Light Engineers and 
Contractors, Keynsham, К.5.0., and Den- 
mark-st, Bristol (Parntt Keynsham, 1254) 

Pargeter, B. J., Electrical Engineer, 359, Clap- 
ham-rd, London, S. W. 

Paris, E. A., A. M. I. E. E., Electrical Engineer 
and Managing Director, Yorkshire (Woollen 
District) Electric Tramway Co, Donington 
House, Norfolk-st, London, E. C. 

Puris, P. A., F. lectrical Engineer, Veritys Limited, 
Plume Works, Aston, Birmingham 

Parish & District Council Association for Eng- 
land and Wales, 39, Victoria-st, London, 
S.W. (Cecil H. B. Ince, Sec.) 

Parker, Edwin, Electrical Engineer, Peel Works, 
Adelphi, Salford 

Parker, Edwin T., A. I. E. E., Electrical Engineer, 
76, Bath-rd, Wolverhampton 

Parker, F. A., Electrical Engineer, 7, Poplar-rd, 
Monton, Eccles, Manchester 

Parker, Е. H., Electrician, 35, Bonneville-gdns, 
Abbeville-rd, Clapham Common, London, 
S.W. 

Parker, John, Consulting Electrical Engineer, 
14, Nelson-st, Hereford 

Parker, P. C., A. I. E. E., B.Sc.(Dun.), Electrical 
Engineer, 6, Percy-ter, Jesmond, Newcastle- 
оп-Тупе 

Parker, H., Electrical Engineer, 31, St. Ignatius- 
ва, Preston 

Parker, В. & A., Electrical Engineers, Chorley, 
Lance, 

Parker, R. E., Electrician, East Park-rd, Eving- 
ton-rd, Leicester 

Parker (R.) & Son, Electrical Engineers, Harper- 
lane, Chorley 

Parker, T., Electrical Engineer, Callender's Cable 
and Construction Co, Hamilton House, 
Victoria Embankment, London, E.C, 


ees 
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Parker, T. H., Electrician, Newton Lodge, San- 
down-rd, ‘Birmingham 

Parker, Thomas, M. I. C. E., M. I. E. E., Consulting 
Electrical Engineer, 73, Lichfield. st, W olver- 
hampton (Parker Wolve ‘rhampton, 832); and 
Manor House, Tettenhall, Staffs. (Parker 
Tettenhall, 107) 

Parker, Thos., junr, M. I. M. E., A. M. I. E. E., Elec- 
trical апа Mechanical Engineer, King’s- ct, 
115, Colmore-row, Birmingbam 

PARKER, THOMAS, Limited, Electrical Епрл- 
neers and Contractors, Wednesfield-rd, 
Wolverhampton (Joint "Managers : E. S. 
G. Rees, C. H. Iles and W. Armistead ; F. 
Walton, Secretary) (Coils Wolverhampton, 
34) See also раде 276 7 

Parker, W. Beaumont, Electrical Engineer, Im- 
perial-bldgs. 28, Bond- st, Leeds 

Parker, W. E., Arst. Engineer, Chatham and 
District Light Railway, Power House, 
Luton-rd, Chatham 

Parkes (Р.) & Co, Electrical Engineers, 13, Bow- 
lane, London, E.C. 

Parkes & Sadler, Electrical Епрлпевга, Etwall, 
Grove Park, Colwyn Bay 

Parkin, C., Electrical Engineer, Huddersfield-rd, 
Liversedge, Yorks. 

Parkinson, C. F., MIER, Borough Electrical 
Engineer, Burgh Electricity Works, Black- 
ball, Paisley 

Parkinson, John B., Electrical Engineer, 10, 
York-st, Manchester 

Parkinson & Son, Electric Light Contractors, 
27, Southampton-row, W.C. (2911 Gerrard); 
and 11, Gloucester rd, S. W., London (797 
Kensington) 

Parkinson, Wm. W., Assistant Engineer, Cor- 
poration Electricity Works, Blackpool 
Parks, Francia, Electric Light Fittings Maker, 

26, Nassau; st, London, W. (4938 Gerrard) 

Parks, R. W., Electrical Instrument Maker, 
4,Central-bldga, Seaside- rd, Eastbourne( 19х) 

Parlett, G. B., Electrical Engineer, A. Dickinson & 
Co, Telephone-bldgs, Newhall-st, Birmingham 

ART TROOBDURE TIME TABLE 
ОР —5ее pages 240 to 242 
Se 


pages 426 to 4:5 

Parmiter, Hope & Co, Electrical Engineers, 
Hulme Electrical Works, Manchester (790.2) 

Parnacott, Alfred E., Electrical Engineer, 12, 
Queen Adelaide-rd, Penge, London, S.E. 

Parnall (Wm.) & Co, Ltd, Eugineers and Elec- 
tricians, 108, Victoria-st, and Temple-st, 
Bristol (Scales Bristol, 741) 

Parr, G. D. A., M. I. E. E., A. M. I. M. E., Head of 
Electrical Engineering Dept, Yorkshire 
College, Leeds 

Parr, John, Works Manager, Меззга. Muirhead & 
Co, Elmer's End, Beckenham 

Parr & McLachlan, Electrical Engineers, 218, 
Stauley-rd, Bootle, Lancs. 

Parrett, John, Assistant Electrical Engineer, 
Corporation Electricity Works, Salford 
Parrott, T. H., M. I. M. E., General Manager ап 
Director, Belliss & Могсош, Ltd, Ledsam- 

st Worka, Birmingham 

Parry & Co, Tramway Contractors, 70, Grace- 
church- st, London, E. C. (Ubiquitous London, 
4313 Avenue) 


A —- 
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Parry, Evan, Electrical & Mechanical Engineer, 
Salisbury House, London Wall, London, E. C.; 
and Sunningdale, Fitzgerald-ave, Barnes 

Parry, Коза & Richards, Consulting Electrical 
Engineers, 55, Victoria-st, London, S.W. 
( Numeration London, 731 Victoria) 

Parry, S. Taylor, Consulting Electrical and 
Mechanical Engineer, Princess Street Works, 
Chester (Parry Engineer Chester, буд) 

* Paraball, H. F., M.Inst.C. E., M. I. E. E., Consult- 
ing Electrical Engineer, Salisbury House, 
London Wall, London, E.C. (Abscissa 
London, 301 London Wall) 

Parsons Bros, Electrical Engineers, Gloucester 

* Parsons, Hon. C. A., Heaton Works, Newcastle- 
on-Tyne ; and Holeyn Hall, Wylam-on-Tyne 

Parsons (C. А.) & Co, Electrical Engineers and 
Contractors, Heaton Works, Newcastle-on- 
Tyne ; 66, Victoria-st, London, S.W. ; 99, 
Great Clyde-st, Glasgow (6560) ; and Leeds 
(Turbo Newcastle, 1618; Silently London, 
286 Westminster; Turbo Leeds, 1194) 

Persons, E. M., Electrical and Telephone En. 
gineer, 67, King Edward-st, Hull (/NUX) 

Parsons, Hon. G. L., Electrical Engineer, Heaton 
Works, Newcastle-on-Tyne 

Parsons, Hon. R. C., M. A., M. Inst. C. E., Consulting 
Engineer, 39, Victoria-st, and 48, Prince's- 
guns, London; S. W. (Owutfall London, 5079 
Westminster) 

Parsons, I. Hardy, Electrical Engineer, St. Elmo, 
Woodland-ave, Stoneygate, near Leicester ; 
andi Faraday Works, Leicester 

PARSO NS (J.) & SON, Electricians, 100, Bed- 
win-st, Salisbury 

Parsons Marine Steam Turbine Co, Ltd, Turbinia 
Works, Wallsend / Tyne (Turbinia Wallsend) 

Parsons, Sherwin & Co, Ltd, Electrical and 
Mechanical Engineers, Nuneaton; Coventry; 
and Hinckley 

Parsons, T. C., A. M. I. E. E., Burgh Electrical 
Engineer, Electricity Works, Helen-st, Govan 

Parsons, Theodore, Electrical Engineer, Сог- 
poration Electricity Works, Govan, and 
Broomlaw, Maxwell Drive, Polloksbields, 
Glasgow 

Parsons, Thos. P., Maker of Electric Light Shades, 
70, South-street, New North-road, London, 

Parsons & Townsend, Electrical Engineers and 
Contractors, 25, High- at, Wimbledon, Surrey 
(23 Wimbledon) 

Parsons, W. S., Electrical Engineer, СаПепдег в 
Cable & Construction Co, Hamilton House, 
Victoria Embankment, Lendon, Е.С. ` 

Partick Municipal Electricity Works, Mauldslie- 
st, Partick, М.В. (Н. B. Maxwell, Chief 
Engineer) (260 Partick) 

Partington, T.,Electrical Engineer to the District 
Council Electricity Supply Works, Pember- 
ton, Lancs. 

Partington (W. E.) & Co, Electrical Engineers, 
Farmside pl, Levenshulme,Manchester((///:’) 

Partington (W. K.) & Co, Electrical Engineers, 28, 
Minories, London, E. C.; and at Tottenham 
(607 Avenue) 

arton, H. S. R., Secretary Corporation Electric 
Supply Dept, Commercial-st, Sheffield 

Partridge, E. H., Electrical Engineer, 72, St. 

John’s-park, Blackheatb, London, S. E. 


Partridge, Gerald W., M. I. E. E., M. I. C. E., Chief 
Eng. London Elec. Supply Corporation Ltd, 
254, Cockspur-st, Pall Mall, London, S.W. 

Partridge, Н. R. C., A. I. E. E., Bolton Iron and 
Steel Co, Ltd, Bolton, Lanes. 

Partridge & Love, Electric Lighting Contractors, 
Top of Union-st, Bristol 

PASS (C) & SON, Limited, Sellers of Lead, 
and Buyers of Ashes and Residue from 
Accumulators, Bedminster Smelting Works, 
Bristol (Pass Bristol, 475) Bee Advt., р. 1236 

Pastorelli & Rapkin, Glass Blowers, 46, Hatton- 
garden, London, Е.С. (Rapkin London, 1981 
Holborn) 

*Patchell, William Henry, M.I.C.E., M. I. M. E., 
M. I. E. E., Engineer -in-Chief to the Charing 
Cross and Strand Electricity Supply Сог- 
poration, Ltd, and to the Charing Cross and 
City Electric Co, Ltd, 60, St. Martin s-lane, 
London, W.C. (Luminator London, 6526 
Gerrard) 

Patchett, James, Electrician, Wellington, Salop 

Patching. F., Electrical Engineer. 18, Hanway-st 
Works, Hanway-st, Lond., W. (844 Central 

PATENT AGENTS, CHARTERED INSTITUTE OF, Staple 
Inn-bldgs, London, М.С. (Н. Howgrave 
Graham, Secretary and Registrar) For List 
of Members see рр. 705 and 706 | 

Patent Automatic Bella Syndicate, L'd, Electric 
Bell Makers, 6, Newca:tle-st, Farringdon-st, 
London, E.C. 

Patent Electranode Co, 2, Dock-chmbre, Bute-st, 
Cardiff (A. J. Marquand, Manager) 

Patent Electric Shot Firing Co, Electric Кизе 
Manufacturers, Sheffield-rd, Chesterfield 
(Electrical Chesterfield) 

PATENT OFFICE, 25, Southampton-bldgs, Chan- 
cery-lane, London, W.C. (The Free Public 
Library is open from 10 to 10 daily, and con- 
tains copies of all Patents from the earlies? 
period, as wellas many books and periodicals 
relating to Electricity and its applications) 
For Officials, d'c., see page 74" 

PATENT PLUG Co, Ltd, Makers of Patent Won 
Wall Plugs, 9, Carteret-st, London, S.W. 
(Tydan London) 

Patent Process Wire Weaving Co, Dynamo Brush 
Makers, Carntyne, by Glasgow (Terminals 
Glasgow, 2605 Nat., 23 Shettleston Corp.) 

PATENTS АСТ, 1902—Ser pages G8 and 69 

PATENTS, DESIGNS, AND TRADE MARKS, 
INFORMATION RELATING TO See pages 
27 to 68 ' 

PATENTS EXPIRING IN 1904 — See раде 70 

Patents, &с., Office for the Sale of Printed 
Specifications, &c., 25, Southampton-bldg:, 
Chancery-lane, London, W.C. (А. Harper- 
Lobban, Superintendent) 

Paterson, Bell & Co, Ltd, Consulting Electrical 
Engineers, 65, Bath-st, Glasgow (898 Royal) 

Patent Safety Ladder and General Woodworking 
Co, Casing and Cleat Manufacturers, &c., 
Peterborough (Е. Н. Cooke, Sec. and 
Manager) (Cooke Peterborcugh) 

Paterson. Clifford C., Electrical Engineer, Nation- 
al Physical Laboratory, Bushy House, 
Teddington, Middlesex 

Pateraon & Cooper, Electrical Engineers, Vulcan 
Works, St. Thomas st, London, S.E. (Patella 
London, 2468 Hop) 
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Paterson, Cooper & Co, Ltd, Electrical Engineers, 
Patella Works, Paisley ( Patella Paisley, 308) ; 
and 57, Gracechurch-st, London, Е.С. ( Vitri- 
Аса London, 858 Central) See also page 576 

Paterson Engineeriog Co, Ltd, Water Soitening 
and Condensing Plant Makers, 77, Queen-st, 
Glasgow; & Amberley Hse, Norfolk-st, Lond, 


W.C. (Cumulative London, 6560 Gerrard) 
Paterson, Matthew, A. M. I. C. E., Consulting 
Electrical Engineer, Bath-chambers, 65, 


Bath- st, Glasgow 

Paterson, R. H., Station Supt., Electricity Works, 
Hammersmith, London, W. 

Paterson, S., Manager Johnson & Phillips’ Elec- 
tric Cable Works, Old Charlton (Paterson c/o 
Cables Old Charlton, 46 Woolwich) and Wyn- 
vro:t, Bickley Park, Kent (747 Bromley) 

Taterson, Sons & Co, Dealers in Electric Motors 
for Organs, Buchanan-st, Glasgow. (Ptano- 
fortes Glasgow, 717 Nat.) 

Paterson (W.) & Son, Electric Bell Fitters, 65, 
Pitt-st, Glasgow (Locksmith Glasgow, 980 
Argyle, 2980 Corp.) 

Patev, А. P., A. M. I. E. E., A. M. I. M. E., Resident 
Engineer, Houses of Parliament, West- 
minster, London, S.W. 

Pathe Freres (London), Ltd, Electrical Apparatus 
Manufacturers, 14-18, Lamb’s Conduit-st, 
London, W.C. 

Paton, Frederick, Electrical Engineer, 55, 
Victoria-st, S.W., and Blackburn, Dulwich 
Wood Park, S. E., London 

Patrick, D. H., F. C. S., Electro-Chemist, Bablake 
School of Science, апа Earlsdon, Coventry 

Patrick, J. & T., Electric Light Еиртеегв, 46, 
Union-rd, Rotherhithe, London, S. E. 

Patrick & Son, Electrical Apparatus Manufac- 
turera, 529, King's-rd, Chelsea, London, S. W. 

Patten, H. C. M., Assistant Engineer, District 
Council Electric Lighting and Tramways 
Dept, Nelson-st, East Ham, London, E. 

Patterson, Alfred Edwin, Maker of Electric En- 
graving Machines, 44, Vienna-rd, Lond, S.E. 

Patterson, Douglas J., Electrical Experimen- 
talist, West Hill House, Manefield, Notts. 

Patterson (R.) & Co, Electrical Engineers, 

e: 57 and 59, High-st, Belfast (116) 

Patterson, Walter, Electrical Apparatus Manu- 
facturer, 218, Goswell-rd, London, E.C. 

Patterson, William, DynamoBrush Maker, Walker- 
gate, Newcastle-upon-Tyne (Wirework New- 
саз с-оп- Tyne, 3, Р.О. 510 Nat.) 

Patterson, W. J., Electrical Agent, 16, Rose- 
mary-st, Belfast 

Pattison, Capt. G.,c/o Eastern Telegraph Co, Ltd, 
Electra House, Finsbury Pavemt, Lond, Е.С. 

Pattison, J., Globe and Shade Maker, 29, Mont- 
ford.pl, London, S.E. (Opalescent London) 

Pattison (W.) & Son, Electricians, 88, Claypath, 
Durham 

Paul Heater & Condenser Со, Ltd, 63, Queen Vic- 
toria-st, London, E.C.; and (works) Liverpool 
& Glasgow (Airblast London, 8728 Central) 

Paul( M.)& Co, Steam Engine Builders, Levenford 
Works, Dumbarton, Х.В. (Paul Dunbarton) 

PAUL, ROBERT W., Electrician апа Scientific 


Instrument Maker, 68, High Holborn, W. C., 


aud Newton Avenue Worka, New Southgate, 
N., London (Calibrate London, 4614 Hol- 
born) Вее Advt., р. 1162 


Pauling & Co, Limited, Tramway and Railway 
Contractors, 26, Vietorig at, London, S.W. 
(Clamatores Loudon, 241 Westminster) 

Pauls. S., A. M. I. E. E., Borough ElectricalEngineer, 
Middleton, Lancs. 

Paus, R. H., Ele:trical Engineer, 27, Heaton- 
grove, Bradford 

»Рахшап, J. N. (Messrs. Davey, Paxman & 
Co, Ltd, Engineers), Colchester 

Paxman, W. (Messrs. Davey, Paxman & Co, Ltd, 
Engineers), Colchester 

Pay, F. C., Resident Engineer, Eleetrieity Supply 
Works (Urban Electric Supply Co), Newton 
Abbot, Devon 

Payne, A., Electrical Engineer, 2, Marmion- rd, 
Clapham Common, London, S. W. 

Payne (Сћав.) & Co, Electrical апа Telephone 
Engineers, Norwich 

Payne, Ernest, M. A., Electrical 
Hatchlands, Cuckfield, Sussex 

Payne & Griffiths, Boiler Fittings Makers, Tudor 
Works, Ladywood-rd, Birmingham 

Payne, H. J., Electrical and Mechanical Engineer 
and Scientific Instrument Maker, 1, River 
View, The Terrace, Barnes, Surrey 

Payne, Sydney, Electrical Engineer, Sorn Lea, 
Whalley Range, Manchester 

Paynter, H. H., Electrician, Manningford Manor, 
Pewsey ; and United Service Club, Pall 
Mall, London, S.W. 

Peace, J. B., M.A., Consulting Electrical En- 
gineer, Emmanuel College, Cambridge 

Peacock (Alex) & Son, Electric Bell Fittera, 199, 
Gt. Western-rd, Glasgow (57 Charing Cross) 

Peacock (Сћаз.) & Co, Electrical Engineers, 35, 
Clerkenwell-rd, London, Е.С. (129 Holborn) 

Peacock & Dall, Dealers in Electrical Supplies, 
76, Dalton-rd, Barrow-in-Furnees (5 у 4) 

Peacock, F., Electric Lighting Contractor, North 
Ststion- rd, Colchester 

Peake, A. H., Electrician, Engineering Labora- 
(огу, Cambridge 

Peake, R. E., M. Inst. C. E.. Electrical Engineer 
(Clark, Forde and Taylor), 4, Gt. Winches- 
ter-st, London, Е.С. 

Pearce, George, Electrician, 162, Clapham-park- 
rd, London, S.W. 

Pearce (J.) & Co, Electrical Engineers and Con- 
tractors, 212, Bath-st, and 182, West Regent- 
st, Glasgow (Ampere Glasgow, 1197 Corp.) 

Pearce. J. E., Electrical Engineer, ‘‘ Craufurd,” 
Maidenhead 

*Pearce, S. L., A. M. I. E. E., A. M. I. C. E., City Elec- 
trical Engineer, Corporation Electricity 
Works, Dickiuson-st, Manchester 

Pearman, H., Electric Light Engineer, Leighton 
Villa, Hampton-rd, Teddington, Middlesex 

Pearn (Frank) & Co, Ltd, Makers of Electrie 
Pumps, West Gorton, Manchester ; and at 
London (Pumps Manchester, 1071; Force- 
pump London) 

Pearsall (Jas.) & Co, Manufacturers of Silk for 
Covering Wires, 71 and 72, Little Britain, 
London, E.C. (Pearsall London, 139 Holborn) 

Pearson (А. E.) & Sons, Consulting Engineers, 
25, Castle-st, Hull (%%) 

Pearson Bros, Electrical Engineers. 54, 55 and 56, 
Long-row, Nottingham (942) 

Pearson Broa, Motor Manufacturere, 62, Elm- 
greve, Portsmouth (%) 


Engineer, 


-385 ___ 


Pearson Fire Alarm, Ltd, 62, King William.st, 
and Jewin House, Red Сточа-в!, London, Е.С. 
(Sauvetage London, 5857 Bank (See also Р. 
276 

Pearson Fire Alarm Syndicate (Railway, Docks 
and Shipping), Ltd, 18, Grosvenor-mansions, 
Victoria-st, London, S.W. (W. Adams, Man. 
and Sec.) (1937 Gerrard) 

Pearson, G. A, A- M. I. E. E., Electrician, 54, 
Sey mour-rd, Bolton 

Pearson (G. H.) & Co, Casing Manufacturers, 
Traffic-st, Nottingham 

Pearson, Jas. T., Engineer, Burnley 

Pearson, K., M.A., LL.B., F.R.S., Professor of 
Applied Mathematics, University College, 
Gower-st, London, W.C. 

Pearson (К.Н. & J.), Ltd, Electric Light Engineers 
and Contractors, 141-145, High.xt, Notting 
Hill-gate, London, W. (Hardened London, 
755 Kensington) ; and at Eastbourne 

Pearson, В. Lloyd, Consul ting Electrical Engineer, 
29, Douglas-rd, Canonbury, London, X. 

"Pearson (S.) & Son, Ltd, Electric Railway and 
Tramway Contractors, 10, Victoria-at, S.W., 
(Sonraep London, 135 and 258 Westininster), 
and Poole-st, N., London 

Pearston, Osborne, A. M. I. E. E., Consulting Elee- 
trical Engineer, 44, Tollington-park, Lon- 
don, N. 

Peart, A. R., Electrician, 5, St. Leonard's-rd, 
Ealing, London, W. 
Pease, H. M,, Telephone Engineer, Western 

Electric Co, North Woolwicb, London, E. 

Pease (J. F.) & Co, Ltd, Engineers, Middlesbrough- 
on-"Teea, Darlington, Worcester, Chelmsford 
and 88, Cannon-st, London, Е.С. ( Factitator 
London, 2837 Bauk) 

‘Pease, T'hos., Electrician, 130, Dale at. Liverpool 

Peattie & Axtell, Electrical Engineera, 1, 
Gloucester-rd, London, S.W. 

Феђок Engineering Co, Electric Motor Car 
Builders, 96.98, Leadenhall.st, London, E.C. 

Peck, G. S., Managing Director, William Ryder, 
Ltd, Beehive Works, and “ Westfield,” 
Chorley New-rd, Bolton 

Peck (Wm. E) & Co, Agents for Tramway 
Materials, &c, 8, Bradford-avenue, London 
E.C. (Gentlefolk London, 513 London Wall) 

Peckett, Arthur, Electrician, Hyde Lodge, 
Durddam Down, Bristol 
eckett & Sons, Steam Engine Builders, Atlas 
Locomotive Works, Bristol (Peckett Lristol) 
Peebles, А. С, (Bruce Peebles & Со, Ltd, Engi- 
neers), Edinburgh 
LES (BRUCE) & CO, Ltd, Engineers, Edin- 
burgh (Peebles Edinbu 79,4244) Seealsop.576 
Sole Manufacturers and Patentees of the 
TF. P. p.“ Sted.Clad Insurance Dynamos and 
Motors: Stundard Sizes, 1 to 500 H.P. ; also 
Traction Generaturs: Standard Sizes, 50 to 
1,500 н.р. Spurkless ut all loads with fixed lead. 
Peebies, Cnas. Eaward, Electrician, 31, Kenil- 
worth-court, Putney, London, S.W. . 
Peebles, J. В. (Bruce Peebles & Co, Ltd, Engi- 
пеега), Edinburgh 
Peebles, W. Carmichael (Bruce Peebles & Co, Ltd, 
Engineers), Edinburgh 
Peel (C. E, & H. M. ) Ltd, Electrical & Mechanical, 
Engineera, Upper Strand, Swansea 
Swansea, 433) 
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Peel, Charles S., Electrical Engineer, Crompton 
& Co, Ltd, Salisbury House, London Wall, 
E.C., and 48, Brompton-sq, S.W. (1703 
Kensington), London 
Peel (J.) & Co, Electrical Engineers, Queen.st, 
Morley 
Peel, L. M., Electrician, Moore House, Becken- 
ham, Kent 
Peers. Geo. R., Consulting Electrical Engineer, 
16, John Dalton-st, Manchester (08507 Nat) 
Peezenik, C. E., Electrical Engineer, 51, Queen 
Victoria-st, London, Е.С. (Antinomian 
London, 5756 Bank) 
Pegden, Ј. B., Elec. Engineer, 84, Anlaby-rd, Hull 
Pegg, George, Electrical Engineer, 125, Hewitt- 
rd, Harringay, London, N. | 
Pegg, В. С., Electrical Engineer, Garrick Theatre, 
Charing Croas-rd, London, W.C. 
Pegler, W., jun, Electrical Engineer, The Cross, 
Pontypool TV" 
Peirce, W. H., Electrical Engineer, Callender's 
Cable and Construction Co, Hamilton 
House, Victoria Embaukment, London, E.C. 
PEIRSON & CO, Electrical Engineers, Broad-st- 
house, New Broad-st, London, Е.С. (8389 
Central) 
Peirson & Co, Engineers and Constructional Iron- 
work Contractors, 17 and 18, St. Dunstan’s- 
hill, Gt. Tower-st, London, Е.С. ( Allegretto 
London, 5951 Avenue) 
Pekin and North China Electrical Corporation, 
Ltd, Salisbury House, London Wall, London, 
E.C. See also p. 576 
Pell, Е. B., Electrician, с/о British Johns-Man- 
ville Co, Ltd, 81, Fenchurch.st, London, Е.С. 
Pell, Wm. M. D., Electrical Engineer, 254, 
Burrage-rd, Woolwich (Light Woolwich, 76) 
Peling, E., Electricil Envgiueer, Sanderstead, 
Croydon | | | 
Pels (Hei & Co., Makers of Shearing and 
Punching Machinss, 116, Victoria-st, Lon- 
don, S.W. 
Pember, J. D., Electrical Engincer and Tramway 
Manager, Electricity Works, and 99, Bridge. 
st, Farnworth, Lancs. | 
Pemberton Distriet Council Electricity Worka, 
Pemberton, Lauca, (Т, Partington, Chief 
Engineer) | 
Pemberton, Wooler A Co., E'ectrical Engineers, 
66, Victoria-st, London, S.W. (5043 West- 
minster) | 
Pembroke District Council Electricity Works, 
Bath-ave, Pembroke, co. Dublin (S. L. R. 
Price, Electrical Engineer) (1289) 
Penarth Electric Lighting Co, Ltd, Donington 
House, Norfolk-at, London, W.C. (Arnold 
B. Gridley, Secretary) See also page 576 
Penarth Tramways Syndicate, Ltd, 124, Bute-st, 
Cardiff 
Pender, Sir James, Bart., Director of the 
Globe Telegraph and Trust, the Direct 
United States Cable, the Telegraph Con- 
struction and Maintenance, the Metropolitan 
ElectricSupply,the Electrical Power Storage, 
the Electric Constru ction,and the Aron Meter 
Companies, Ltd, Donhead House Donhead 
St. Andrew, Wilts, ; and 2, Mount-st, 
Berkeley-sq, London, W. 

ender, Sir J. Denison- (see Denison - Pender, Sir 
John, K. C. M. G., p. 821) 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury-court, Fleet-street, 
· London, any Alterations or Corrections necessary in the above particulars. 
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Pendlebury, C., Manager, Tangye Machine 
Tool & Electric Co, Ltd, Birminghain (c/o 
Argon Birmingham) 

Penman & Co, Engineers and Boiler Makers, 
Caledonian Boiler Works, Glasgow (Penman 


Glasgow, 2244) 
Penn, W. Cooper, Consulting Engineer, 25, 
Victoria-st, London, S.W.  (Penniform 


London, 18? Victoria) 

Pennelier & Co, Metal Merchants, «с, 56, Gray's 
Ion-rd, London, W.C. 

Penney (A.) & Co, Tramway Contractors, 107, 
Fenchurch-st, London, Е.С. (Finitimus Lon- 
don, 3979 Avenue) 

Penning, J. Е., Electrical Engineer, 10, Elm- 
grove, King’s-rd, Southsea (92) 

Penning, S. H., Distribution Engineer, Borough 
Council Electricity Works, Globe-lane, 
Woolwich, London, S.E. 

Penrose (A. W.) & Co, Electrical Engineers and 
Contractora, 109, Farringdon-ra, Гопдоо, 
Е.С. (Zincogruph London, 1891 Holborn, 
166.3 Central) 

Penrose, T., Electrical Engineer, 5, Great George- 
st, London, S.W. 

Pentland, J. Howard, Electrical Engineer, Office 
of Publie Works, Dublin 

Penton, E., F.G.S., Electrician, 1-11, Mortiiner- 
st, London, W. (3681 Gerrard) 

Penzance and District Electric Supply Со, Ltd, 
Broad Sanctuary-chmbre, London, S.W. 
See also раде 576 

Pepler & Keats, Electrical Engineers, 12, Market- 
place, Alexandra-rd, Southend 

Pepper, Matthew, Electrician, 45-51, High.st, 
Dover 

Peppercorn Bros, Electricians, 14, High-st, and 
]5 to 19, Broadway, Deptford, London, 
S.E. (245 Deptford) 

Percival, Arthur, Electrical Engineer to Lady- 
well Brew ery, Cork 

Percival, Gerald, Electrical Engineer, 50, Old 
Georges-st, Cork 

Percy & Co., E'ectrical Engineers, 15, Hatton- 
garden, London, W. 

Percy, Н. L.. Chief Asst. Engineer, Corporation 
Electricity Works, Chataworth- rd, Chester- 
field 

Percy, Stephen, Electrical Engineer апа Con- 
tractor, Osborne-rd, Newcastle-on-Tyne 

PERFECTA SEAMLESS STEEL TUBE CO, 
Ltd, Plume-st, Birmingham (Perfecta Bir- 
minjham, 257 1) ; and 86, Charing Cross- rd, 
London, W.C. 

Periam (Herbert W.), Ltd, Bolt, Nut, Screw and 
Rivet Makers, Floodgate-st, Birmingham 
(Floodgate Birmingham, 37.3) 

Perken, Son & Co, Ltd, Electrical and Galvanic 
Instrument Makers, 99, Hatton-gdn, Lon- 
don, Е.С. (Optimus London, 4212 Central) 

Perkin, Dr. F. Mollwo, Electro Chemist, Boro’ 
Polytechnic, Borough-rd, London, S.E. 

Perkins, A., District Manager, National Теје- 
1 o, Telephone-ave, Bald win-st, Bristol 

Perkins, J. E. S., Electrical Engineer. Queen-et 
Iron Works, Peterborou gh 

Perkins, Watts, Electric Bell Fitter, Nortoft, 
Northamptoa 

Perman, E., Electrical Engineer, 50, Dock-at, 
Newport, Mon. 


Permanent Enamel Co, Ltd, Reflector, Sign and 
Tablet Makers, Pelly-rd, Plaistow, London, 
Е. (018 Eastern) 

Perrin, W., Manufacturer of Slate Work for Elec- 
trical Purposes, 155, Lower Kennington- 
lane, Lambeth, London, S.E. 

Perrins, Geo. F., Storea Superintendent, Central 
London Railway Co., 125, High Hollorn, 
London. W.C. (IHheomotor London, 2477 
Gerrard) 

Perry & Co, Electric Light Fittings Makers. 
17, Grafton-st, London, УУ. (Periphery 
London, 3910 Gerrard) 

Perry, Frank, Superintendent Anglo-American 
Telegraph Company, А!, The Exchange, 
Liverpool 

Perry, James, M. E., M.I.C.E., Electrical Engineer, 
Galway Electric Co, Ltd, and County Sur- 
veyor'a Office, Galway, Ireland (Perry 
Galway) 

*Реггу, John, M.E., D.Sc., F.R.S., Professor of 
Mechanics and Mathematics, Royal СоПере 
of Science, London, S.W. 

Perry (John) & Sons, Limited, Manufacturing: 
Electricians, 89, 90 and 91, Patrick-st, Cork. 
(Perry Cork, 8) 

Perry, R. Grosvenor, Electrician, 
Hagley-rd, Birmingham 

Perth Burgh Electricity Works, Perth, Х.В. (J. 
Lambert, Eogineer in-Chief) (753) 

Perth Burgh Electric Tramways, 3, Charlotte- 
et, Perth (2/2) 

Perth Electric Ligh ting Co, Ltd, 257, енелер 
House, Loudon, Е.С. 

Perth Electric Tramway 8, Ltd, 5, Laurence: 
Pountney-hill, London, Е.С. (E. К. Tasinan. 
Sec.) (Tractable London, 9271 Bank) See 
also page 516 

Peru Telephone Company, Limited, 42, Old 


Westacre; 


Broad.st, London, E.C. (Edmund Petley, 
F. C. I. S., Acting Secretary) (Ciiliadal 
London, 9643 London Wall) Sce also 


page 670 

PESCATORE, A. B. Electrical Engineer and 
Managing Director Tudor Accumulator 
Company, Ltd., 16, Victoria-st, S. W., and 
24, Upper Hamilton- terrace, N.W. , London. 
See Advt., p. 1016 

Pescatore, Paul, Electrical Engineer, Barmeadow 
Works, Dukinfield, and 226, Burton-rd, W.. 
Didsbury, nr. Manchester 

Pescatore, T. I., Electrical Engineer, 226, Burton- 
rd, West Didsbury, Manchester 

Peschek, J., Electrical Engineer, 44, Wellington- 
rd, Old Charlton (works, West-st, Charlton, 
London, S.E. 

Petavel, J. E., B. A., A. M. I. E. E., A. M. I. C. E, Owens 


College. Manchester 
Peterborough Corporation Electricity Supply 
Works, Peterborough (J. C. Gill, Chief 


Engineer) 
Peterborough Electric Traction Со, Ltd, Electrie 


Traction Engineers, Donington House, 
Norfolk.st, Strand, London, W.C. See also 
page 376 

Peters, Philip, Electrical Engineer, British 


Thomson-Houston Co, The Hayes, and 59, 
Ge E Cardiff 

Petersen, J. €., Chief Clerk, Corporation Elec- 
tricity iu Works, South Shields 
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Petersen, Theodor, Assist. Manager Callender's 
Cable and Construction Co, and Director 
British Electric Transformer Co.“ Ship- 
lake, Parkside-gdns, Wimbledon Common, 
London, S.W. 

Peterson, H. W. J., А.М.Г.Е.Е., Electrical Engi- 
neer, 50, Braxfield-rd, Brockley, London, S.E. 

Vethybridge, W., Electrician, 3, Rhodesia-rd, 
Clapham-rise, London, S.W. 

Petley, Edmund, F.C. I. S., Secretary of the 
Amazon Telegraph Со, Ltd, and of the Chili, 
the Ecuador, and the Peru Telephone Com. 
panies, Ltd, 42, Old Broad.st, London, E.C 

РЕТО = RADFORD Limited, Manufacturing 
Electrical Engineers, Offices 55, and Works 
57B, Hatton-gdn, London, Е.С. (Concentra- 
tion London, 1660 Holborn) See also р. 576 

Peto, Wm., NM. I. E. E., Electrical Engineer, 
** Sunnybank," Ashtead, Surrey 

Petri Bros, Chemical Agents and Exporters, 39, 
Lime-st, London, Е.С. (Ritep London, 51 
Avenue) 

Petter (James B.) & Sons, Ltd, Oil Engine 
Makers, 73а, Queen Victoria at, London, Е.С. 
(Escapable London, 8130 Bank) 

Ре ог, P. G., Electrical Engineer, British Erica- 
son Manufacturing Co, Beeston, Notts. 
Pettit, S. I., Consulting Engineer, 17, Victoria- 

st, London, S.W. 

Petty, H. W., Chief Engineer, Leatherhead and 
District Electric Supply Co, Leatherhead 

Pfeiffer, A. J. J., Е!егїгїса1 Engineer, 224, Col- 
-lege-hill, London, Е.С. 

Pfeil & Co, Engineers’ Tool Dealers, 145-149, 
St. Jobn-st, Clerkenwell, London, Е.С. (Pfeil 
London, 626 and 1769 Holborn) 

Ffluger Accumulator Worke, 108, Fenchurch-st, 
Lon don, Е.С. (Sanders, Rehders & Co, Agents) 

Phelon & Raynor, Electrical Engineers, Heaton- 
st, Cleckheaton, Yorks. 

Phibbs, J. Pullar, M. I. E. E., Electrical Engineer, 
Muirton Bank, Perth, N.B. 

Philip, A. A., B.Sc, Electricial Engineer, Chemical 
Laboratory, H.M. Dockyard. Portamouth 

Philip, Son & Nephew, Electricians, University 
College Grounds, Liverpool 

Philips & Co (of Eindhoven), Incandescent Lamp 
Makers (G. Braulik, Agent, 217-218, Upper 
Thames-st, London, Е.С.) 

Philipson & Co, Tramcar Guard Makers, Holland- 
st, Astley Bridge, Bolton, Lancs, 

Phillips, A., Electrical Engineer, Callender's 
Cable & Construction Co, Hamilton House, 
Victoria Embankment, London, E.C. 

Phillips (A.) & Co, Electricians and Motor Car 

| Engineers, 78, High.st, Dartford 

Phillipa, A. F., Electrical Engineer, 38, Parlia- 
ment-st, London, S.W. (Umberto London) 

Phillip, A. L., A.M.I.E.E., Electrical Engineer, 

| 44, Guilford-st, London, W.C. 

Phillip, C. H., Electrician, 33, Poplar-grove 
West Kensington, London, W. 

Phillips, Chas. D., Electrical and General 

' Machinery Broker, Emlyn Engineering 

| Works, Newport, Mon.; and Gloucester 

| (Machinery Newport, 18 Nat. 576 PO: 

' Machinery Gloucester, 87 Nat.) 

Phillips, Chas. Е. S., Electrician, “astle House, 

à Shooter's Hill, London, S.E (33 Wool- 
wich) 


Phillips, C. J., Provincial Supt., Southern Dis- 
trict, National] Telephone Co, Ltd, Telephone 
House, Victoria Embankment, London, Е.С. 
(5.3 Head Office); and Clifton-rd, Wallington 
(42 Croydon) 

Phillips, Е. G., Telegraph Engineer, Telegraph 
Dept, Metropolitan Railway, Bishop's-rd 
Station, London, W. 

Philips, Н. Fentum-, F.S.A., A. M. I. E. E., Con- 
sulting Electrical Engineer, Barktield St. 
Joseph’s-rd, Guildford (^) 

Philips (H. Fentum) & Co, Manufacturing 
Electrical Engineers, Guildford Electrical 


Works, North-st, Guildford (0/82 and 97). 


Phillips, J. A., Electrical Engineer, 4, Bilton-rd, 
Rugby 

Phillips (James) & Co, Electrical Engineers and 
Contractors, 5 & 6, Salisbury-st, Bermond- 
sey, London, S.E. (Hefitting London, 179. 
Hop) 

Phillips, J. H. S., A.LE.E., Engineer, 4, Ailsa 
Park Villas, Twickenham, Middlesex 

Phillips (John) & Co, Makers of Commutator 
Grindera, 166, Walworth-road, London, 

E 


S.E. 

Phillips (John) & Co, Electric Bell Fitters, 17, 
Anderston Quay, and 113, Hydepark-st, 
Glasgow 

PHILLIPS, J. У. & С. Ј., Engineers, 23, College- 
hill, London, E.C. (Agents for Bristol 
Recording Instruments) ( Colloquial London) 

Phillips, L., Electric Lighting Contractor, 28, 
Gloucester-st, London, E.C. 

Phillips Machine Syndicate, Ltd, Makers of 
Commutator Grinders, 794, Salisbury 
House, London Wall, London, Е.С. 

Phillips x Pearce, Electric Bell Fitters, 51, Mil- 
som-st, Bath (223) 

Phillips, R. E., M.Inst.C.E., А.Т.Е.Е., Consult- 
ing Electrical Engineer, 70, Chancery-lane, 
London, E.C. 

Phillips, К. У. L., A.M.LE.E., Borough Elec- 
trical Engineer, Electricity Supply Works, 
Bedford 

Phillips (Thos. E.), Raymond & Co, Electrical 
Engineers, Finsbury-pavement Hse, London, 
Е.С. (Engirdeth London, 9669 London Wall) 

Phillips, Walter, Consulting Engineer, 9, Grace- 
church-street, London, Е.С. (Philology 
London, 4165 Central) 

Philips, У. С. 8. B.Sc., Asst. Lecturer in 
Physics and Electrical Engineering, Muni- 
cipal Technical College, Derby 

Phillips, W. L., Electrical Engineer, Clerk of 
Works Office, Electrification Scheme of N.E. 
Railway, New Bridge-st. Station, Newcastle- 
on-Tyne 

Phillips, Wm., Electrician, 2, St. Stephen's.rd, 
Lewisham, Londoo, S.E. 

Phillips's, Ltd, Makera of Electric Light Fittings, 
19-28, Mount-st, Grosvenor-sq, London, W. 
(Ceramic London, 3544 Gerrard) 

Phillipson & Blois, Electricians, Sherrard Works, 
Sherrard-rd, Forest Gate, London, E. (Out- 
laugh London) 

Phillpotts, Ralagh B., Secretary British Westing- 
house Co, Noifolk-st, Strand. London, W.C. 

Philosophical Magazine (monthly) Taylor & 
Francis, Red Lion-ct, Fleet-st, London, Е.С. 
(Price 28. ба.) 
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Philosophical Society of Glasgow (The Royal), 

207, Bath-st, Glasgow 
Prof. A. Barr, D.Sc.... 
Dr. Freeland Fergus Hon. Sec. 
Prof. Peter Bennett... ... ... Acting Sec. 

Philosophical Transactions of the Royal Society 
(two series, generally four vols. а year), 
Burlington House, Piccadilly. London, W. 

Philpot, E. J., Electrical. Engineer, 42, High-st, 
and ба, Parase, Canterbury 

Philpott, G. J., Asst. Engineer, Corporation 
Electricity Works, North-rd, Brighton 

Phipps, T. J., Electric Light Fittings Maker, 
55 & 56, Сћапсегу In, London, W.C. 

Phenix Dynamo Manufacturing Co, Electrical 
Engineers & Contractors, Thornbury Works, 
Bradford, Yorke. (Dynamo Bradford, 952) 

PHOENIX ASSURANCE CO. Ltd, 19, Lombard- 
st, E.C., and 57, Charing-eross, S.W., London 
(Phenix Fire London) Bee Advt., р. 1088 
and Fire Risk Rules on рр. 297 to 312 

Phonix Engineering Co, Ltd, Tar, Pitch and 
Bitumen Boiler Makers, Phonix Works, 
Chard (Ni Со Chard) 

Phoenix Supply Company, Engineers’ Furnishers, 
16, Hosier-lane, London, E.C.  (Oilnuts 
London, 795 Holborn) 

PHOSPHOR BRONZE COMPANY, Limited, 
Makers of Phosphor Bronze, Brass, Gun- 
Metal, Tin, German Silver, and Silicium 
Bronze Wire, &c., &с., 87, Sumner-st, 
Southwark, London, S.E. (R. Lagerwall, 
Managing Director) (Phosphor Bronze Lon- 
don, 557 Hop) See Advt. p. 1012 

Photogram (monthly), 6, Farringdon-ave, Lon- 
don, E.C. (Aun. sub. 5s., singie copies 3d) 

Physical Society of Glasgow University, Physi- 
cal Laboratory, The University, Glasgow 

Lord Kelvin, F.R.S., G. C. V. O. Hon. President 
Prof. A. Gray. LL.D., F. R. S.. President 
К. A. Houston, M. K. ... Secretary 

Physical Society of London, Royal College of 
Science, South Kecsington, London, S.W. 
For Officers, de., sec page 694 

R. T. Glazebrook, D. Sc., F.R.S. ......President 
W. Watson, D. Se., F. R. S. Hon. Se 
W. R. Cooper, M. ... ... Hon. DECS. 

Physical Society, Proceedings of the (irregularly), 
published by Taylor and Francis, Red Lion- 
court, Fleet st, London, Е.С. (Ann.sub. £1) 

Physick, E., Officer-in-Charge, Indo-European 
Telegraph Со, 10 and 11, Mincing-lane, 
London, E.C. 

Pickering & Co, Electricians, 45, York-pl, Edin- 
burgh (7342 Central) 

Pickering. Eugene, Electrical Engineer. 15 & 33, 
Gresse-st, Rathbone-pl, Londov. W. 

Pickering, S. A., Engineer, Corporation Electric 
Tramways, Oldham 

Pickerings, Ltd, Electric Lift and Hoist Manu- 
facturere, Globe Elevator Works, Stockton- 
on-Tees; and 98, Leadenhall-st, London, E. C. 
(Pickerings Stockton-on-Tecs, 44; Boltonite 
London) 

Pickerrgill, A., Chief Electrical Engineer, 

Borough Electricity Supply Works, Cleck- 
heaton, Yorks 

Pickersgill (R.) & Sons. Electricians, Silver-st, 
Stockton-on-Tees // N 


President 


Pickersgill, Wm., Locomotive Superintendent Gt. 
North of Scotland Railway. Inverurie, Aber- 
deenshire (Pickersgill Radway Inverurie) 

Pickford, T. E., Mains Supt., South London 
Electric Supply Corporation, Bengeworth- 
road, London, S.E. 

Pickford (H.) & Co, Electrical Engineers, 21-25, 
Leader-st, Chelsea, London, S.W. 

Pickles, G. H., Doroueh Ehgineer, Burnley 

Pickstone, M. T., Electrical Engineer, Bruce 
Peebles & Co, Ltd, Edinburgh 

Piekworth, C. N., Wh.Sc., Mechanieal and Elec- 
trical Engineer, 38, Lorne-grove, Fallowfield, 
Manchester 

Pidduck (Geo) & Co, Boiler and Pipe Coverers, 
2, Bury-st, St. Marg Axe, Е.С. (6253 
Avenue), and Edward-st, E.. London 

Pidgeon, Randall, Electrician, 42, Porchester-sq, 
London, W. 

Pierce, Н. W., Electrical Engincer, $, Eusten- 
grove, Birkenhead 

Pierce, J. F., A. M. I. E, E., Electrical Engineer, 
45, Broad - st, Oxford 

Pierce, R. C., Electrician, 14, West Park-gdus, 
Kew, London, W. 

Piercy & Co, Steam Engine Builders, 53 aud 54, 
Broad-st, Birmingham 

Pigg, James, A. M. I. E. E., Electrical Engineer, 
North-Eastern Railway Company, 27, Win- 
dermere- st, Coatsworth-rd, Gateshead 

Piggott Bros & Co, Makers of Cable Jointers' 
Tents, 67-9, Bishopegate- st Wt, London, E. C. 
(2212 London Wall) 

PIGGOTT (GEO. ) & CO, Electrical Engineers, 
110, Cannon-st, London, Е.С. (£ntiecable 
London, 17.4 Bank) 

Publishers of © Blectrical Progress" and 
Monthly Register.“ 
Sole London Agents Jor 
“TURNBR ” Dynamos, Motors AND ELEVATORS, 
J. GRIFFITH & Sons’ ENAMELLED STEEL CON- 
DUIT 

Piggott, James, Mains Superintendent, Corpora- 
tion Electricity Works, Belfast 

Pilcher, R. B., Registrar & Secretary, Institute 
of Chemistry of Great Britain and Ireland, 
50. Bloomsbury-sq, London, W.C. (7406 
Gerrard) 

Pilcher, R. S., Asst. Engineer, Tramways Dept, 
Birkenhead | 

Pilditch, G. F., Resident Electrical Engineer, 
Electricity Supply Wks, Rathmines, Dublin 

Pilkington Bros, Ltd, Makers of Glass Cells for 
Accumulatore, St. Helens, Lancs. 

Pilkington & Co, Acid- Resisting Asphalte Makers, 
Monument-chambers, Londop, Е.С. (Робоп~ 
ceau London, 6319 Avenue 

Pilkington (Peter), Ltd, Power Hammer Makers, 
Bamber Bridge, Lancs. 

Pilkington, S., Resident Engineer, Railway Light- 
ing (Ltd), Gt. Central Railway, Leicester 

Pilling, E., Electrical Engineer. 50, Clarence-rd, 
King’s Heath, Birmingham 

Pilling, F. S, M. I. Mech. E.. M. I. E. E., Electrig 
Traction Engineer, 20. Victoria-st. London, 
S. W. (Espionage, London, 145 Westminster) 

Pilling, John, Borough Electrical Engineer, Cor. 
poration Electricity Works, and Kettlewel} 
House, Kettlewell-lane, King's Lynn 
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Pillischer, Jacob, Scientific Instrument Maker, 
88, New Bond-st, London, W. (4415 Gerrard) 

Pimp, Chas, Electrical Engineer, Nydd, near 
Leecis 

Pinchbeck Brothers, Agents for Electrical A ppara- 
tus, 71, Queen-st, London, Е.С. (Pinch- 
erties London, 988 Bank) 

Pinchbeck. J. T., Electrician, 23, Priory-st, 
Camden Town, London, N.W. 

Pinchin, Johnson & Co, Ltd, Manufacturers’ 
Agents. 25, Billiter-at, London, Е.С. (Pén- 
chin London, 2241 Avenue) 

Pinchiog & Walton, Electrical Agents and Manu- 
facturers, 52, Cannon-st, London, E.C. 
(Armatriz, London, 8091 Bank) 

Pink, Ernest G., Electrical Engineer, с о Mr. F. 
Irvine, 1, London Wall-hidgs, London, Е.С. 

Pinkerton, G. M., Electrica! Engineer, 6, Lloyd's- 
ave. London. Е.С. (lu, 

Pinkerton, H. W., City of Birmingham Tram- 
ways Co, Bournbrook, Birmingham 

Pinkney & Co, Electrical Engineers, 82, Raglan- 
st, Smethwick, Birmingham 

Pinn, W. C., Asst Engineer, Corporation Е!ес- 
tricity Works. Derby 

Pintsch's Patent Lighting Co, Ltd, 38, Leaden- 
ball et, London, Е.С. 

Pioneer Complete Furnishing Stores, Electric 
Lighting Contra:tors, 9-19, Bold-street, 
Liverpool 

Pioneer Manufacturing Co, Ltd, Electric Novelty 
Manufacturers. 18 & 19. Gt. Windinill-st, 
London, W. (Biogen London, 1814 Gerrard) 

Pippette, Robert, Electrical Engineer, 457, 
Brixton-rd, London, S.W. 

Pistell, G., Electrical Eugineer, 7, South 
Norwoutl-hill, London, S.E. 

PITKIN (JaMES) & CO, Electrical Measuring 
Instrument and Portable Electric Lamp 
Maker, 56, Red Lion-st, Clerkenwell, London, 
Е.С. (Barograph London) 

Pitman, Maurice, Electrical Engineer, The Cot- 
tage, Clonskeagh, co. Dublin 

Pitman, P. Turbine Maker and Hydraulic 
Engineer, Bosbury, Ledbury, Herefordshire 

Pitman & Son, Electric Light Contractors, 30, 
Newgate-st, London, Е.С. (% Central) 

Pitt W. Н.) & Sons, Electricians, 1, Barford-rd, 
Birmiogham 

Pizey Ges. & Son, Solder Manufacturers, 39, 
Forest-rd, Dalston, Lon., N. E. (71 Dalston) 

Place, Harry Alex, Electrical Engineer, Marryat 
and Place, 28, Hatton- garden. London, E. C. 
Annealable London, 901 Holborn) 

Place, John, M. I. M. E. (of Wheatley Kirk, 
Price & Со), 46, Watliug-st, London, E. C. 
(In/ices London, 5077 Bank) 

Planet Electrical Engineering Company, Electri- 
cal Engineers, 52, Victoria-st, London, S.W. 
(Claude Seott, Sec.) (Lustre London, 548 
Westminster) 

Plank, H. E., Secretary African Direct Telegraph 
Co, Ltd, Electra House, Finsbury Pavemeut, 
London, Е.С. 

Plato (Marcus) & Co, Е!ефпса! Accessory Мапи. 
facturers, 57, Walbrook, London, Е.С. 

Piatt and Bleasdale, Electric Light and Power 
Engineers, 45 & 417, Victoria-sq, Bolton (77x) 

Piatt Вгое. & Co, Ltd, Machinery Manufac- 
turers, Hartford Iron Works, Oldham 


Platt, Joseph, Electrical Engineer, 34, Waverley- 
rd, Astley Bridge, Bolton 

Player Bros, Electric Light Contractors, 16, 
Holloway-rd, London, N. 

Player, H. B., Electrical Engineer, 39, 
land-st, Sheffield 

Player & Mitchell, Makers of Electric Light 
Fittings for Ships, Attwood- passage, Cam- 
bridge-st, Birmingham | Bayaten Birming- 
ham, J. 

Player, У. & J., Ltd, Power Hammer Makers, 
Lionel at, Birmingham (Players Lionel- 
st rect Birmiw]lunn, 1310) 

Pleasance, W., Mains Dept. Central Б ectricity 
Station, West Ham, London, Е. 

Plenderleith, Е. A., Assistant Electrical Engineer, 
Corporation [Electricity Works, Ripon-road, 
Harrogate 

Plentv & Son, Ltd, Steam Engine and Bailer 
Makers, Newbury, Berks. (Plenty Newbury) 

Plet's, J., St. Vincent, c/o Marconi’s Wireless 
Telegraph C», 18, Finch-lane. London, Е.С. 

Plowright Bros, Electrical and Mechanical Engi- 
neers, Brampton Ironworks, Chestertield 

Plowright, Pratt & Harbage, Miectric Light Con- 
tractors, 8, Norfolk-st, King's Lynn 

Plowright & Son, Dealers in Ele:trical Supplies, 
Swaffham (Plowright SwaTham) 

Plowright, T. H., Chief Asst. Engineer, Windsor 
Elect. Installation Co, Peascod-st, Windsor 

Plucknett, Allan, M. I. E. E., Electrical Engineer, 
1, Gresham -t, E.C., and 22, Warmington- 
rd, S.E., London (Pluckuett. London, 1671 
Londou Wall) 

Plucknett (C. J.) & Co, Electricians, 23, 50, and 
57, Poland-st, London, W. 

Plumb & Horsfeld, Electrical Enzineera, 38, 
Savile-st, London, W. 

Plummer. F. S., Electric Light and Dell Fitter, 
Ipswich-st, Stowmarket 

Plummer, T., Technical Officer, Engineer-in- 
Chief's Office G.P.O., St. Martin’s-le-Grand, 
London, E.C. 

Plumpton, Geo., Tool Maker, &c., Albion Works, 
Warrington (Tools Warrington) 

Plumpton, Herbert, Maker of Tools, Warrington, 
Lanca (Herbert Plumpton Warrington) 

Plumstead, Fred., Electric Light Fittings Maker, 
1А, Newman: „тема, Castle- street E., Lon- 
дор, W. 

Plumtree, J. S., Elec. Enzinesr, Uoion Electric 
Co., 151. Queen Victoria-st, London, К.С. 

Plunket, A. J. L., Engineer and Manager, Elec- 
tricity Works, Merthyr Tydfil 

Plunkett, М. P., Resident Electrical Engineer, 
Electricity Works, Oban 

Plutte, Scheele & Со. Mavufact: rer,’ 
18 and 19, Queenhithe, London, 
(Teleficus Loudon, 4304 Central) 

Plymouth Corporation Electricity Works, Prince 
Rock, Plymouth (Е. О. Okell Borough 
Electrical Engineer) 

Plymouth Corporation Electric Tramways, Ply- 
mouth (E. G. Окей, Borough Electrical 
Engineer ; С. В. Everson, Manager) 

Plymouth, Stonehouee and Devonport Tramways 
Company, Plymouth (Јоћи Glenn, Engineer- 
in- chief; 

Pneumatic Electric and General Eugineering 
Co, Ltd, 14, Copthall-ave, London, Е.С. 


Rut- 


Agents, 
E.C. 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 23 TO 44 


Pond & Son, Electrical Engineere, Market place, 
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Pochin, Е. А. N., B.A., M. I. E. E., Electrical 
Engineer, West brooke, Chelmsford 

POCHIN ‚ E. ARN OLD, Gearing Manufacturer, 
Croft-street, Pendleton, Manchester (88 


Poole (H.) & Co, Electrica] Engineers, 58, Castle. 
8t E., London W. (9854 Central) 
Poole, J., Telephone Engineer, 79, Arcadian- 
gardens, Wood Green, London, N. 
Poole, W, J „ Electrica] Engineer, British West. 
Pocklington, F. A., A. M. I. E. E., Electrical Ер. inghouse Co, 65, Renfield-st, Glasgow 
gineer, Callender’s Cable & Construction M. I. E. E 
Co, Marsh- lane. Liverpool (769 Bootle); and 
Freshfield, near Liverpool (0179 Formby) 
ockson, M. J. H., Electrical Engineer, Britieh Makera, 89, Fleet et. London, Е.С. (Pooley 
London, 319 Holborn) 
Pooley, Н ubert, Engineer and Manager, Gas and 
Electricity Works, Stafford 
Pope, Alexander, Electrican, 171, Slade.rd, 


ewcastle-on-T' ne 
land (M.) & Co, Engineers and Founders, 
King's Bench. walk, Sou thwark, London, S. E. 
Polglase & Co, Chemical Manufacturers, Skinner. 
urn-rd, N ewcastle-on-Ty пе 


Post Office Telegraphs, D 

Pollard, R., Engineer-Surveyor, Electrica] Dept. 
Engine, Boiler and E. L. Insurance Co, 12, 
King. st, Manchester 

Polley, James W., Electrical Engineer, Wonersh 
Guildford, Surre 

Рођ & Wigzell, Ltd, Steam Engine Builders, 


Pope, Leon, Manufacturing Electrician, 105, 
Gillespie-rd, Highbury, London, N. 

Pope, Philip C., Electrica] Engineer, British 
Westinghouse Co, Hawarths-bidgs, 5, Cross- 
8t, Manchester 

Pope (W.) & Son, Ltd, General Engineers, 
Slough, Bucks. 

Popham, W, v. M., Consulting Electrical Engi- 
neer, 9, Arundel.at, Strand, London, W. C. 
(23628 Central) 

Poplar Borough Council's Electricity Worka, 

iaucus-st, Bromley-by-Bow, London, Е. 
(Percy N, Hooper, Borough Elec, Engineer) 
(424 Eastern) 

Portable Building Co, Ltd, Fleetwood, Lanes. ; 
and at London and Manchester 

Portable Electric Light Co, Portable Lamp 
Makers, 102, Shaftesbury-ave, London, W. 

d | rrard) 


, 


Kenworthy.lane, Northenden 
Pollock Joho, Electrica] Engineer, 35. Abbots- 
ford place, Gla:gow (08 Y.3 Gorbala) 
Pollock, McNab & Highgate, Too] Makers, Fir. 
park Iron W orks, Shettleston, Glasgow 
п 


neering Dept., G.P.O. London, E. C. 
Polyblan k, W. J., Electrician, 100, Autrobus.rd, 
Chiswi А 


London, У. (Polytechnic London, 9747 
Gerrard) See also p. 725 

*Pomeroy, H., Superintending Engineer, Postal 
Telegrapha, Midland District, Du blio (Super. 
intend ing Engineer Dublin) 


E. E., 61, Dawson-st, aud 85, 
Моупе-га, Dublin ( Electricity Dublin, 290) ; 


Blandford 
Pontifex, B., Mechanical and Electrica] Engineer, 
С. М. Haden & Sons, Trowbridge, Wilta 


28, South Mall, Cork (Electri Cork, 4:20) 
Pontifex (S.) & Co, lectric Light Engineers, 17, 


Porte, Frank C., A.M.LE. E., Electrica] Engineer, 
28, South Mall, Cork 
Porte, W. H., Electrical Engineer, 17, Pryme.at, 


ontypridd District Council Electric Tramway, 
Pontypridd (В. Р. Wilson, Consulting 
Electrical Engineer) 

Pook (John) & Co, Agenta for Shanghai Munici. 
Pality, 63, Leadenhall-at, London, Е.С. 
(Pookoo London) 

Poole, А. R., Aerial Cableway апа Electrie Crane 
Maker, 25, Victoria.at, London, S.W. 


G.P.0., London, Е.С 
Poole, Е. A., Asst. Mains Engineer, Electricity 
ley, Х.В, 


Porter, Е, A., Electrician and Agent, 15, Queen's 
sq, Belfast (Limmer Belfast, 292) ; and 55, 
Parliament.st, Dublin 

Porter, Geoffrey, Borough Electrica] Engineer, 
Electricity Works, Worthing 

Porter, George, Electrician and Electric Bell 
Fitter, 31, Lime-st, London, Е.С. 

Porter, J. & H., Electrical Engineers, 97, Queen 
Victoria-at, London, Е.С. 

Porter, В. C., M. Sc., Leeturer in Engineering, 
The University, Birminghain 

Portheim, Roland S., Electrical Engineer, Bruce 
Peebles & Co, Ltd, Edinburgh 


Work», Blackhall, Paisle 
Poole and District Electric Traction Co, Ltd, 

Donington House, N orfolk-st, London, W.C 

(А. В. Gridley, Sec.) See also раде 577 
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Portpatrick Electric Supply Co, Ltd, Dunskey 
Estate Offices, Portpatrick, N.B. See also 
page 577 

Portsdown and Horndean Light Railway Co, 
74, Cheapside, London, E.C. 

Portsmouth Corporation Electricity Works, 
Gunwharf-rd, Portsmouth (W. S. Foale, 
Engineer and Manager (.?.;/) 

Portsmouth Corporation Electric Tramways, 
Portsmouth (E. Rotter, A. M. I. C. E., Con- 
sulting Engineer; V. G. Lironi, M. I. M. E., 
A. M. I. E. E., Resident Engineer) (590) 

Portsmouth Corporation Telephone Dept., Town 
Hall, Portsmouth (А. R. Bennett, Consult- 
ing Engipoeer; C. M. Gardner, A. M. I. E. E., 
Resident Engineer) (53) 

Portsmouth Municipal Technical School, Porta- 
mouth See also p. 726 

POST OFFICE TELEGRAPH AND TELEPHONE 

STATISTICS gece pages 220 to 580 
POST OFFICE TELEPHONE REGULATIONS— 
sec pares 506 to 509 

POST OFFICE TELEPHONES, full particulars 
relating to—see pp. 526 to 5.30 

Postal Telegraph Factories D-partment, Hollo- 
way, London, №. (J. W. Willmot, M. Inst. C. E., 
Controller) For other Officials, see раде 746 

Postal Telegraph Offices : Central Station, St. 
Martin’s-le-Grand, London, Е.С. (For list 
of Principal Officers, see pp. 744 to 747? 

Postal Telegraph Schools, G.P.O. West (5th 
Floor), St. Martin’s-le-Grand, London, 
E.C. (L. D. Barclay, Assistant Supt. in 
charge) 

Poth, Hille & Co, Holtite" Manufacturers, 8, 
South-parade, Manchester (Flanges Man- 
chester, 5121 Central) ; cad London (Poth- 
aska London, 5856 Avenue) 

Poths (H.) & Co, Importers of Vacuum Tubes, 
Radionieters, &c., 4, 5 & 6, Bure court, St. 
Mary-axe, London, Е.С. (Poths Londen, 
1.365 aud 1381 Avenue) 

Pott, A. H., A. M. I. C. E., M. I. E. E., Electrical 
Engineer, 81, Cornwall-gdns, Queen's- gate, 
London, S. W. 

Pott, Cassells & Williamson, Centrifugal Machine 
Manufacturers, Motherwell, N. B. (Pott 
Motherwell) 

Potter, Charles, Electrical Engineer, 11, Blen- 
heim-sq, Leeds 

Potter, Douglas, A.M.I.E.E., Electrical Engineer, 
261, Clifton-rd, Rugby 

POTTER (F. W.) & Co, Dynamo Brush Makers 
(Soar’s Patent Ordinary), Wire Weavers, 
Wire Disc Fan Manufacturers, Electric Fans, 
Phipp-st, Great Eastern-st, London, E.C. 
( Wirework London, 1169 London Wall) See 
Advt., p. 1069 

Potter, T., Electric Bell Fitter, 37-41, Cumber- 
land-st East, Glasgow 

Potter (T.) & Sons, Electric Light Engineers and 
Contractors, 44, South Molton-et, Lon- 
don, W. 

Potter & Tizzard Electrical Engineers, 17, 
Collingwood-st, Newcastle-on- Tyne 

Potter, W. E., District Manager, National Tele- 

| phone Co., Market-st, Guildford 

| Potteries Electric Traction Company, Ltd, Don- 

‚ ington House, Norfolk-st, Strand, Londcn, 
W.C. (B. B. Kingsford, Sec.) See also p. 577 


Potts (John) & Sons, Dealers ia Electrical 
Supplies, 196, High-street W, Sunderland 
(954) 

Potts (M. A.) & Co, Steel Constructioual Engi- 
neers, 501-304 Cathedral-st, Manchester 

Poulson (Geo.) & Son, Electrical Engineers and 
Contractors, Ramsgate 

Poulton, F. G., Borough Electrical Engineer, 
Electricity Supply Works, and Shaftesbury 
House, Whitecross-rd, Hereford 

Poulton, Geo. D., Electrical Engineer, 5, Bath- 
rd, Southsea 

Pouncy, Walter, Electrician, 38, High-st W., 
Dorchester 

Pounder (T. W.) & Son, Electric Light Contrac- 
tora, Park-rd, West Hartlepool 

Poupard (Percy J.) & Co, Motor Wheel Makers, 
Liugham-st, Clapham-rd, London S.W. 

Pousty, W. C., Electrical Engineer, 10, Alma- 
ter, Chesterfield-rd, Mansfield, Notts. 

Powell, Ch. Hy., A.R.S.M., H.M. Patent Office, 
25, Southam pton-bldgs, Chancery-lane, Lon 
don, W. C. 

Powell, C. S., Asst. Manager British Westing- 
house Co, Norfolk- street, Strand, London, 
W. C. 

Powell, David, Electrical Engineer, Gorseinon 
Electric Light Co, Gorseinon, Wales 

Powell, David T., Electrician, 40, Harcourt-ter, 
London, S.W. 

Powell, E., Electric Light Contractor. 10 and 12, 
Grove-hill-rd, Tunbridge Wells, Kent 

Powell, F.C., Electrician,5, Belvedere-rd, Norwood, 
London, S.E. 

Powell (Jamea) & Sons, Manufacturing Electri- 
cians, 26, Tudor-st, Е.С. (7996 Central), 
22, Alfred-pl., S.W., and 21, Leinster-ter, 
W., Loudon 

Powell, Legh Sylvester, Electrician and Chemist, 
St. John's Cottage, Hildenborough, Tonbridge 

Power & Co, Electrical Engineers, 14, Harp- 
alley, Farringdon.st, London, E.C. 

Power-Gas Corporation, Ltd, 39, Victoria-st. 
London, S.W. (Tetratomic London, 3072 
Gerrard) See also page 577. 

Power, Herbert, Electrician and Telephone 
Iustrument Maker, 54, Evanston-ave, Cardi- 
gan Fields, and 8, Park Cross-st, Leeds (597) 

Power Plant Co,Ltd, Electric Power Contractors, 
20, New Bridge-st, London, Е.С. (Biceps 
London, 859 Holborn) 

Power & Traction, Limited, 79, Palace-chambers, 
Bridge-st, London, S.W. See also page 577 

Powers, Thos., Electrical Engineer, Kent-st, 
Lower Broughton, Manchester 

Powles, Walter, Electrician, 249-251, Kensal-rd, 
London, W. 

Pownall, J. Е. Asst. Engineer, Hampatead, 
Borough Electricity Works, Lithos - rd, 
Hampstead, London, N.W. 

Poynder, H. B., Electrical Engineer, Baswick 
View, Lichfield-rd, Stafford 

* Poynting, J. H., M. Sc., D.Sc., F.R.S. (Professor 
of Physics, University of Birmingham), 10, 
Ampton-rd, Edgbaston, Birmingham 

Poynton, W. A., A. I. E. E., Chief Engineer, Hotel 
Cecil, Strand, У. C., and 4, Salisbury-rd, 
Dalston, N.E., London 

Poyser, A. W., Head Master of Wishech 
Grammar School, Wisbech  : 
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Practizal Engineer (weekly), 297, Deans gate, 
Manchester ; and 359, Strand, Londor, 
W.C. (Ann. sub. 10s.) 

Pragnell, E. C., Electrical Engineer, 136, Great 
Dover-st, London, S.E. (7537 Hop) 

Pratt, A. G., Teacher in Telegraphy and Tele- 
phony, Merchant Venturers' Technical Col- 
lege, Bristol 

Pratt & Keith, Electric Light and Power Con- 
tractora, 161, Union-st, Aberdeen 

Precision Engineering Co. Ltd, Electrical and 
Mechanics! Engineers, 5, Clerkeawell-green, 
London, E.C. 

Preddie, Frederick Thomas, Secretary, Direct 
Spanish Telegraph Co, Ltd, Electra House, 
Finsbury Pavement, London, E.C. 

Preece & Cardew, Consulving Electrical Engi- 
neera, 8, Queen Aune's-gate, London, S.W. 
(Crecphole London, 4.70 Westminster) 

*Ргессе, A. H., A. M. I. C. E. Consulting Electrical 
Engineer. 8, Qucen Anne'8-gate, London, S. W. 
(Creephole London, 420 Westminster) 

Preece, Edwin, Electrical Engiueer, 19, Duck- 
worth-terrace, Girlington, Bradford 

Preece, F. H., Electrical Engineer, 
Lodge, Wimbledon, London, S.W. 

Preece, Geo. G. L., Electrica] Engineer, W. T. 
Glover & Co, Ltd, Traffurd Park, Manchester 

*Preece, Sir W. H., K.C.B., F.R.S., Past Pres. 
Inst.C.E., Consulting Electrical Engineer, 
8, Queen Anne's-gate, Westminster, London, 
S.W. (Crecphole London, 420Westminster); & 
Gothie Lodge, Wimbledon (78 Wimbledon) 

Preece, W. Llewellyn, M. I. E. E., A. M. I. C. E., 
Consulting Electrical Engineer (Ргеесе & 
Cardew). 8, Queen Anne's gate, and Bryn 
Helen, Wood bordugh- rd, Putney, London, 
S. W. (Creephole London, 420 Westminster) 

Preller, Ch. S. ви Riche, M. A., Ph.D., Electrical 
Engineer, 61, Melville-st, Edinburgh 

Prellers Leather Compauy, Limited, Driting Band 
Makers, 57, Lant-st, Southwark, London, S. E. 
(Prellers Leather London, 1456 Hop.) 

Premier Boiler Tubes, Ltd, 28, Victoria-st, Lon- 
don, S.W. (16.48 Victoria) 

Premier Electric Lamp Co, Ltd, Incandescent 
Lamp Makera, Huyton Quarry, Liverpool 
(Outstrip Huyton, 60 Huyton) ; aud at 
London See also р. 077 

Premier Gas Engine Co, Ltd, Sandiacre, Nott- 
ingham (Premier Sand iacre, 39 Long Eaton) 

PRENTICE, NAPIER, Electrical Engineer, Stow- 
market 

Prescot Electricity Works, Prescot, 
(В. Р. Nash, Resident Engineer) 

Prescott (George) & Son, Limited, Electrical 
Engineers, 9, Merrion-row, Dublin 

Prescott, а. Н, Electric Engineer, 34, Church- 
st, West Hartlepool (0619) 

Prescott, H. R., Head of Electricity aud Physics 
Dept., Municipal Science School, West 
Bromwich 

Press Association, Limited, Telegraphic News 
Agency, 14, New Br idge- st, London, E.C. 
(Е. Robbins, Manager H. W horlow, Sec.) 
(Press Association London, 0130 Central, 
and 1767 Holborn) 

Pressed Steel Car Co, 20, Broad.*treet House. 
London, Е.С. (Hypsiloid London, 
London Wall) 


Gothic 


Lancs. 


10% 


| 
| 
| 


Pressland and Fipperd, Consulting Electrical 


Engineers, Broad Sanctuarg-chmbrs, West- 
minster, London, S.W. (Pressland. London, 
90.26 Westainster) 

PRESSURE CURRENT CURVES FOR IRON WIRE 
AT CRITICaL POINTS-—sce page 57 

Prest, S. F., Consultiog Engineer, 2, Suffolk-ln, 
London, Е.С. (Presteza London) 

Prested, Н. G., Electrician and Chemist, 44, 
Brecknock-rd, Camden Town, London, N.W. 

Prested Miners’ Gas Indicating Electric Lamp 
Co, Ltd, 20, Bucklersbury, London, Е.С. 

Preston, Edward. Electrical Engineer, 42,Grange- 
rd, West. Birkenhead (179) 

PRESTON ELECTRIC COMPANY, Limited, 
Electrical Engineers and Electric Light Con- 
tractors, 12, Seymour-st, Belgrave-rd, Bir- 
mingham (Practical Birmingham, 493) 

*Preston, G. F., General Manager Р.О. London 
Telephone Service, G.P.O. South, Carter- 
lane, London, E.C. 

Preston, Job, Electrical Instrument Maker, 56, 
Fargate, and 33, Church st, Sheffield 

Preston, Thomas, M.A., I). Sc., F.R.S.. Pro- 
fessor of Natural Philosophy, University 
College, and Bardowie, Orwell Park, Dublin 

Preston, W. E., Chief Clerk, Corporation Tram- 
way Dept, Stockport 

Preston, Wo., jun., Electric Light Contractor, 
Wedoesbury 

Prestwich & Burt, Electrical Engineers. South- 
lane, Kingaton-on-Thames (Prestwich Kings- 
ton-on- Thames) 

Prestwich (W) & Son», Dealers in Electrical 
Supplies, Berry - In, Lone ridge. Preston (37) 

Pretoria Lighting Co, Ltd, 1, Londoa Wall- 
bldgs, London, E.C. (A. Moir, Secretary 
in London) (1466 London Wali) бее also 
раде 97 

Pretty (W.) & Со. Lid, Electrical Engineers, 
Asmondeston Works, Scole, Norfolk 

Pretty, W. Н., Wh. Sc., A. R. C. S., A. M. I. C. E, 
Consulting Engineer, Fell Side, Cutcliffe-rd, 
Bedford 

Price & Belsham, Civil and Mechanical Engi- 
neers, 52, Queen Victoria-st, London, ЕС. 
(Belsham London, 6003 Central) 

Price, E., Consulting Engineer and Electrician, 
Scadjick, South Hayling, Portsmouth 
Price (H. С.), Lea & Co, Consulting Engineers, 

9, Adam-st, Adelphi, London, W.C. 

Price, Henry Sherley- “се Sherley-Price, Henry 

Price, Hugh C., Telegraph Engineer, Engineering 
Dept., Postal Telegraphs, Cardiff (Р.О. 551) 

Price, J. P., First-Class Engineer, Engineer-in- 
Chief's Office, G. I'. O. West, London, Е.С. 

Price, Leonard, Local Manager National Tele- 
phone Co. Leicester 

Price, Sydney L. R., Electrical Engincer to District 
Council, Electricity Station, Bath-avenue, 
Pembroke, co. Dublin 

PRICE, SONS & CO, Insulator and Battery Jar 
Manufacturers, The Potteries, Bristol (rice 
Bristol, 279) See Advt., p. 1231 

Price. Wm. Arthur, M.A., The Mill House, 
Broomfield, Chelmsford 

Price, Wm. F., A. M. I. M. E., A. M. I. E. E., Electrical 
Engineer, c/o Callenders Cable and Con- 
struction Co, Fairclough-lane, Renshaw-st, 
Liverpool 
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Price’s Patent Candle Co, Ltd, Makers of 
Lu bricating Oils, Belmont Works, Battersea, 
London, S.W. (Belmont London, 91 Batter- 
sea); and at Manchester 

Pridmore (Geo.) W. & Son, Designers and 
Manufacturers of Art Metal Work, 2, Broad- 
st-bldgs, London, Е.С. 

Pries, Hotert, Electrical Engineer (Durtnall & 
Pries), 82, Bunhill - row, London, Е.С. 
( Hansa London, 4392 Central) 

Priest (Jobn) & Sons, Ltd., Tramway Pole and 
Bracket Makers, Castle Ironworks, Victoria- 
rd, Bristol 

Priestley, P., Chief Aest. Engineer, Corporation 
Electricity Works, Halifax 

riestley & Robinson, Electrical Епрјовега,' Clif- 
ford-st, York (107); & 23, Brook-st, Bradtord 

Priestley, Will C., А I. E. E., Electrician, Jesmond 
Dene, Tesit Park, Harrogate 

Priestley, William, Mechanical Engineer, West 
Central Ironworks, Gloucester (Priestley 
Gloucester, 2U9 Nat.) 

Priestman Bros, Limited, Engineers, Holderness 
Foundry, Hull; and 32, Victoria-st, London, 
S.W. (Priestman Hull, 81; Priestinun Lon- 
don, 3010 Gerrard) 

Priestman Power Со, L'd, 2, Prince's bldgs, 
Newca-tle-on-Tyne See also р. 577 

Prill, A. A, Electrician, 112, Woodhouse-st, Leeds 

Prim, W. J., Electrical Engineer, 80, Worple-rd, 
‘Wimbledon 

Primavesi Bros, Electricians, Wellington House, 
Bournemouth Р 

Primitiva Gas & Electric Lighting Со. of Buenos 

| Ayres, Ltd, 2, Bank-bldgs, Lothbury, Lon- 
don, Е.С. (1730 Central) See page 577 
Prince, Frederic O'C., Patent Agent, 4, Mitre-ct, 
London, E.C. (Submission London) 
Prince, G. A., Electrical Engineer, Callender's 
Cable & Construction Co, Hamilton House, 
Victoria Embankment, Londen, Е.С. 
Prince, G. D., Secretary British Power Co, Ltd, 
5, Great George-st, London, S.W. 

Pring, Е. E., Electrical Engineer, “ Hazel Dene,” 
Fy Maur-rd, Llandaff Station, Cardiff 
Pringle (J.) & Co, Electrical Engineers, 61-63, 
Westow-st, Norwood, London, S.E. (&“ 

Sydenbain) 

Pringle, P. J., М.1.Е.Е., Borough Electrical 
Engineer and Тташтајн Manager, Burton- 
on-Trent 

Pringle (Robert) & Sons, Buyers of Platinum 
Scrap, 40 and 42, Clerkenwell-rd, London, 
Е.С. (Wilderness London, 1929 Holborn) 

Printing Appliances and Engineering Co, Ltd, 
Dealers in Electric Motors, 5, Rosebery age, 
and 12, Warner-st, London, E.C. (Syndicos 
London, 273 Holborn) 

Prism Globe (Parent) Co, Ltd, Makers of Globes, 

| _ &с., 60, King-s', Manchester See also p. 577 

| Pritchard, Green & Co, Electric Traction En- 
.Біпеега, 37, Waterloo - st, Birmingham 

(Pritchard Birmingham, 4450 & 4447); and 

‚ 25, Victoria-at, London, S.W. 
Pritchard, W. E., Chief Electrical Engineer, Elec- 
‚ tricity Works, Portdinorwic, Carnzrvonshire 

Pritchett, C. В. D., Electrical Engineer, Feltham, 
Middlesex 

Pritchett, G. E., A. I. E. E., Electrical Engineer, 
Oak Hall, Bishop’s Stortford, Herts, 


Pritchett, С. E. B., Electrical Engineer, Clymp- 
ing Dene, Feltham 

Pritchett, T. W.. Electrical Engineer, Uplands, 
Feltham 

PRITCHETTS & GOLD, Ltd, Manufacturers 
of  Accumulators, Feltham, Middlesex 
(Pritchetta Feltham) Вее Advt., p. 1015, and 
also paye 27 

Private Telephone Co, Telephone Engineers and 
Contractors. 27, Chancery-laue, London, 
W. C. (407.3 Central) " 

Private Telephone Co. (Tre New System), Ltd, 
Telephone Engineers and Contract rs, 37, 
King William-st. London, Е.С. (Lamblike 
London, 168 Bank) Ser also р. 578 

PRIVATE WIRE AND TELEPHONE IN- 
STALLATION COMPANY, Ltd, Electrical 
Engineers, 5. Palmer-st, Westminster, S.W. 
(Inductive London, 176 Westminster) 

Private Wire Telephone Co. Telephone Con- 
tractors, 75, Dublin-rd, Belfast (2773) 

Private Wire Telephone Co, Telephone Con- 
tractors, 5, Sr. Peter s-st, Norwich 

Privett, Percy А. D., Electrician (Spencer & 
Co, Ltd.), Melksham, Wilts. 

Probert, Ernest, Electrical Engineer, 5, Hayter- 
rd, Brixton, London, S.W. 

Probert (Ernest & Co, Electrical Engineers, 5, 
Dond-ct, Walbrook, London, Е.С. 

Probert, Isaac, Electrical Engineer, Superin- 
tendent of Electric Lighting, General Poet 
Office, St. Martin'e-le-Grand, E.C., and 5, 
Hayter-rd, Brizton-hill, S. W., London 

Probert (W.) & боп, Makers of Electric Light 
Fittings. Boulton Works, The Crescent, 
Seuth-rd, Hocklev Brovk ; and Whateley- 
rd, Handsworth, Birmingham 

Proceedings of the Royal Society (2 vols. a year), 
Burlington House, Piccadilly, London, W. 

Procter, F. E., Electrical Engineer, Anchor Cable 
Co, Leigh, Lanes. 

*Proctor, C. Faraday, Electrical Engineer, 
Edison & Swan United Electric Light Co, 
Ltd, 1, High Swinburn-pl, Newcastle-on- 
Tyne 

Proetor & Cottril!, Ltd, Electrical Engineers, 2, 


Cromford-ct, Market-st, Manchester (4403 ` 


Central) 

Proctor, Frank. Electrical Enginecr, 38, Wilber- 
force-rd, Finsbury Park, London, N. 

Proctor, H. Faraday, A. M. I. C. E., M. I. E. E., City 
Electrical Engineer, Temple Back, and 205, 
Redlandd, Redland, Bristol (Faraday 
Bristol, 746) 

Proctor (James) Ltd, Makers of Mechanical 
Stokers, Hatnmerton-st Ironworks, Burnley, 
Lanes. (Proctor Burnicy, 212) 

Proctor (Thos.) & Son, Electrical Apparatus 
Makers, 23-29, Side, Newcastle-on-Tyne 
Proger (J. G.) & Sons, Electrical and Sanitary 

Engineers, Trinity-st, Cardiff 

Projectile Co (1902) Ltd, Agents for Electrical 
Engineers’ Гоја, New-rd, Wandsworth, Lon- 
доп, S. W. (Diepress London, 317 Hop) 

Prosser, Frank Wm., Sec. & Accountant, Corpn. 
Electricity Dept.Temple Back,Bristol (7600) 

Protherve, A. J., Electrician, Bourn House, 
High-rd, Leytonstone Essex 

Prout. T. А., Electrician, 19, Courtenay-rd, 
Waterloo, Liverpool | 


Please forward at once to Mr. d. TUCKER, 1, 2 and 3, Salisbury- court, Pieet Street, 


| London, any Alterations or Corrections necessary iu the above particulars, 
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Provincial Electric Construction Co, Ltd, 22, 
Baliol-cha bra, Liverpool. See also р. 578 

Provincial Tramways Company, Limited, 74, 
Cheapside, London, E.C. (J. Barber Glenn, 
Man. Director & Secretary) See also р. 578 

Prusman, С. A. L., M. I. E. E., Borough Electrical 
Engineer, Electricity Works, Swansea 

Pryce, H. J., Loco. Signal and Telegraph En- 
gineer and Superintendent, North London 
Railway Company, Bow, London, Е. 

Pryke & Palmer, Makers of Electric Light 
Fittings, 47, 48 and 68, Upper Thames-st, 
E.C. (Pryke London, 812 and 5915 Bank) 

Pryor, Н. Allen, Chartered Patent Agent 
(Mewburn, Ellis & Pryor) 70 and 72, 
Chancery-lane, London, М.С. (Patent 
London, 248 Holborn) 

PSYCHILOID, LTD, Manufacturers of Special 
Electrical Insulating Materials, &c., Love-st, 
Sheffield. See Advt. facing p. 1037 

Public Works (monthly), 24, Bride-ln, Fleet-st, 
London, Е.С. (Municipium London, 1359 
Holborn) (Aun. sub., Р.О. 18/-; Single 
Copy 1/- net) 

Pugh, А., District Manager, National Telephone 
Co, Ascroft-st, Oldbam, Lancs. 

Pngb, E. E., Electrical Engineer, Victoria-arcade, 
Buxton, Lanes. (0454) 

Pulford Bros, Ltd, Engineers and Electricians, 
108, Whitechapel, Liverpool, N. (Personal 
Liverpool, 5996) 

Pullar (J.) & Co, Electric Bell Fittera, West 
Wynd, Dundee (836) 

Pullen, A. Е., Chief Asst. Electrical Engineer, 
Electricity Works, Ealing, London, W. 
Pullen, W. J., Engineer and Electrician, 4, 
Pemberton-pl, London-rd, Sittingbourne 
Pullin & Shore, Limited, Electrical Engineers and 

Contractors, 97, Deansgate, Bolton (2.35) 

Pulford, Egerton G., Consulting Electrical Engi- 
пее", 108, Whitechapel, Liverpool 

Puleford, Ch. A., Electrician, 41, Ashton-ter, 
Glasgow 

Pulsford Electric Incandescent Lamp Co, Corn- 
wall-bldg, Newball-st, Birmingham 

Pulsometer Engineering Co, Ltd, 61 and 63, 
Queen Victoria-st, London, Е.С. (Pulsometzr 
London, 87:2 Bank); and Nine Elms Iron. 
works, Reading, Berks. (Pulsometer Reading, 
588); and at Glasgow, Leeda and Liver- 

col 

Pu mmell, Wm., Electrician,“ Waverley,” Brockley 
Rise, London, S.E. 

Puplett, Henry, Engineers’ Agent, 47, Victoria-st, 
London, S.W. 

Purcell, E., Electrical Apparatus Maker, 28, 
Stone-st, Gravesend 

Purcell & Nobbs, Electric Bell Makers, 87 and 
89, Cleveland-st, Fitzroy-sq, London, W. 
(Nobtined London, 4637 Gerrard) 

PURCHASE OF ELECTRICITY SUPPLY COM- 
PANIES’ UNDERTAKINGS — See раде 444 

Purdom, W. A., M. I. E. E., Edmondson & Purdom, 
Ltd, Albert Electrical Works, Hee et, Long- 
side-lane, Bradford 

Purdon & Walters Consulting Engineera, 2, 
Gt. George-st, Westminster, London, S.W. 

Purrett, Jno., Deputy Borough Electrical Engi- 
neer, Corporation Electricity Works, Frede- 
rick-rd, Salford, Manchester 
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Purse, F. W., Mains Engineer, Electricity Works, 
Howley, Warrivgton 

Purser, G. & W., Electric Bell Manufacturers, 
Trafalgar Works, Palmer-st, Birmingham 

Purves (D.) & Co, Electrical Engineers, 12, 
Rose-st, and 21, Churcbill-pl, Edinburgh 

Purves, J. A., D.Sc., F. R. S. E., M. I. E. S., Consult- 
ing Engineer, 6, Claremont-ter, Exmouth 

Purvee, J. & W., Consulting Engineers, 55, 
York-pl, Edinburgh : and at Exmouth 

*Purves, T. F., Second Class Technical Officer, 
Engineer-in-Chief's Dept, G.P.O., E.C., and 
21, Oberstein-rd, Wandewortli Common, 
S.W., London 

Purves, W. T., M.A., A. M. I. Mech. E., Consulting 
Electrical Engineer, 53, York. nl, Edinburgh 

Purvis, John, Electrician, 120, Durants - rd, 
Ponders End, London, N. 

Pusser (James) & Co, Electric Bell Fit ters, 260 
and 268, Old Kent- rd. London, S. E. 

Putland, E. E., Electrical Engineer, 45, Сауеп- 
dish-rd, C/ H., Manchester 

Puttnam, George W., Electrical Engineer, 56, 
Mildmay-st. London, N. 

Pycraft, A. E., Chief Clerk Electricity Depart- 
ment (St. Рапсгаз Borough Council), 57, 
Pratt-st, London, N. W. 

Руе (W. G.) & Co, Electrical and Scientific In- 
strument Makers, Granta Works, Mill-lane, 
Cambridge 

Pyke, L., A. M. I. C. E., M. I. E. E., F. C. S., Consulting 
Electrical and Mechanical Engineer, 10, West- 
bourne-ter, London, W. 

Pyle (Henry) & Co., Electric Bell Fitters and 
Electricians, 190 and 198, Poplar High-st, 
London, E. (788 Easteru) 

Pyne, A. P., A. M. I. C. E., A. M. I. E. E., c/o Clarke, 
Cbapman & Co, Victoria Works, Gateshead 
(1073) 

Pynegar, Henry, Electrical Engineer and Agent, 

5. Dowgate-hill, London, Е.С. (Pynegar 
London, 281 Bank) 

Pyper, W. J. S., Electrical Eagineer, “ Holy wood," 
St Lawrence-rd, Clontarf, Dublin 

Pyrokrat Electrical Co, Makers of Electrical 
Appliances for Motorists, 306, Farm-st, 
Hockley, Birmingham (05276) 
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Quartermaine, H., Electric Lighting Contractor, 
Chertsey- rd. hy oking (Quartermatne Woking, 
0178 Woking) 

Queenstown Electricity Works, Queenstown, 
co. Cork (Proprietors : Cork Electric Tram- 
ways and Lighting Со; Resident Engineer, 
W. H. Joyce) 

Quelch, R.J., есь Billiter-bldga, 
London, Е.С. 

Quennell, А. W., Electrician, Н. M. Gunwharf, 
Portsmouth 

Quick, James, A. I. E. E., Principal, Municipal 
Technical School, Limerick 

Quick, James, Electrician, 194, Burrage- rd, 
Plumstead, London, S.E. 

Quicke (Chas. Е.) & Co, Engineers, and Repre- 
sentatives of Connolly Bros, Ltd. (Blackley, 
Manchester), 301 Euston-rd, London, N.W. 
(Quicongo London, 4226 Gerrard) 
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Quiggin Bros, Dealers iu Electrical Supplies, 


5, Ranelagh-st, Liverpool (2520 Royal) 


Quin & Speight, Consulting Electrical and Tram- 


QUIRK, BARTON & CO, Metal Manufacturers, 
Merchants, S nelters, Refiners, &. 9, Grace- 
2 


Avenue), and (works) Rotherhithe-st, S.E., 


church-st, E.C. (Plumbum London, 220 


London 


Quitmann, Carl, Globe, Shade and Accessories 
Manufacturer, , Cloth. st, Long lane, London, 


Е.С. (Karlus London, 415 Holborn} 
Quitmann (Julius) and Co, Wire Drawers, 122, 


Cannon-st, London, Е.С. (Quitmann London, 
29-45 Bank) У 


ex ©. у... 


Radcly ве & Co, Consulting Engineers, 35, Queen 
Victoria-st, London, Е.С. (Ederaceo London, 
6398 Central) 

Raden (Н. W. Van) & Co, Ltd, Accumulators and 
Induction C.il Makers, 567, Foleshill-road, 
Coventry (277) 

Radford, F. W. А., Electrical Engineer, Southern 
hurst, South Hill Park, Croydon, Surrey 

Radford, В. Неђег, Consulting Engineer, 15, St. 
James's-row, Sheffield 

Hae Bros, Electrical Instrument Makers, 77, 
Renfield.st, Glasgow 

ffael Brothers, Commutator Composition 
Makers, Jobn Dalton-st, Manchester (Raffael 
Manchester, 4618) | 

Ragosine & Co, 144, Oil Manufacturers, 7, Idol- 
lane, Eastcheap, London, Е.С. (Kaos ine 
London, 244 Avenue: 

Raikes, C. P. N - Electrician, 90, Fellowes-rd, S. 
Hampstead, London, N.W. 

Railing, M., Electrician, “ Newlyn,” Driffold, 
Sutton Coldfield 

Railway & Canal Commission, 106 & 108, Royal 
Courts of Justice, Strand, London, W.C 
For particulars see р. 724 

Railway Clearing House, 123, Seymour-st, 
Kuston si, London, N.W. (Clearness Lon- 
don, 69? King’s Cross) For particulars sce 
page 75; 

Railway Construction and General Development 
Co, (Tasmania), Ltd, 12, Victoria-st, Lon- 
don, S.W., (W. H. Aries, Sec.) : 

Railway Engineer (monthly), 3, Ludgate-circus- 
bldgs, London, Е.С. (Ann. Sub., 14s. ) 

Railway Signal Co, Ltd, Makers of Electric 
Signals, Fazakerley, Liverpool (3815); and 
Sanctuary H ouse, Westminster, London,S. W, 

WAYS (ELECTRICAL POWER) АСТ, 
1903 see раје 183 

RAILWAYS IN METAL-LINED TUNNELS (Board 

of Trade Regulations) ee pp. 269 and 270 


pp. 74 
RAILWAY TELEGRAPHS & BLOCK SIGNALLING 
Tee p. 7& 
Rainbow, E. H., Electrician, Crosby House, 
. Southall, Middlesex 
Maine, 4. Denby, Electrical Engineer, Frede- 
rick-st, Limerick 
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| Rainsford & Lynes, Ltd, Electric Light Engineers, 
| 115-119, Emily.st, Birmingham 

‚ Rait & Gardiner, Engineers & Boiler Makers, 155. 
| Fenchurch.st, E.C., and Millwall, E., London 


(4091 Avenue) 
Rake, F. H., Electric Light & Power Соп tractor, 
9, Talbot.ct, Eastcheap (2949 Avenue), and 
| 55, Leadenhall-st, London, Е.С. 
„Engineer, c/o Меззга, J. H. Holmes 
& Co, Portland- rd, N ewcastle-on-Tyne 

Ram, Gilbert Scott, M.LE E. H.M., Electrical 
Inspector of Factories, Home Office, White. 
hall, S.W., and 76, Goldhurst-ter, 8, Нашр- 
stead, N.W., London 

Ramage, Percy A., Electrician, Salford Iron 
Works, Manchester (Secretary Loca] Section- 
Institution of Electrical Eugineera) 

Ramage & Whitehe id, Dealers in Electrical Sup- 
plies. 30, Cadogan-st, Glasgow (522 Argyle; 

msay Bros, Electrical Contractors, Albion at, 
Whitehaven (45) 

Ramsay, D. A., Electrical Engineer, Cambridge- 
Scientific Instrument Co, Ltd, Carlyle-rd, 
Cambridge 

Ramsay & Fanning, Consulting Engineers, 51, 
S weeting.st, Liverpoot (6525 Central) 

*Ramsay, Sir William, K.C.B., Ph.D., F.R.S., 
Professor of Chemistry, University College, 
Gower-st, London, WO 

RAMSDEN, САММ & CO, Limited, Wire 
Manufacturers, &c., Brighouse, Yorkshire 
(Ramsden Brighouse, 5) Bee Advt, p. 13 

Specialities of COPPER, German-silver, Wires, 
dc., dc. 

Ramsden, F. L., Manager and Engineer, Borough 
Gas Works, Burton-on-Trent 

Ramsgate and District Electric Supply Co, Ltd, 
Broad Sanctuary-chambers, Westminster, 
London, S.W. Sec also page 57s 

Капсе, J., MI .E.E., 10, Cautley-ave, South 
Side, Clapham Common, London, S.W, 

Rand Central Electric Works, Ltd, Electric Light 
and Power Engineers and Contractors, 120, 
Bishopsgate-etreet Witbin, London, E. C. 
(Incessancy London) See also COLONIAL 
DIVISION and р. 578 

Sir C. Rivers Wilson, G. C. M. G., C. B. Chairman. 
Rogers кз aa +, Secretary 
Randall, A. B., Resident Engineer, Salisbury Elec- 
tric Lighting and Supply Co, Ltd, Тол. 
Mills, Salisbury 
Randall Bros, Makers of Berrite Insulators, 
Palmerston-bldga, Old Broad.st, London, 
Е.С. (Polishable London, 728 Central) 
Randall, J. H., Electrical Engineer, 46, Ргеђера. 
st, Bedford 
Ranford, Т. Page, Electric Lighting Contractor, 
Ty bridge. st, Worcester 
Ranken, A. W., A. M. I. C. E., M. I. E. E., Consulting 
Electrical Engineer, 9, Victoria-st, London, 
S. W. ( Motor putx London, 5118 West); and. 
Glen Logan, Heathside rd, Woking 
Rankin, T. T., Principal Mining and Technical 
College, Wigan 
Rankin, W, A., Teacher of Chemistry and Natural 
Science, Municipal Technical Institute, 
Portsmouth 
Rankine Patent Feed Water Filter Co, Ltd, 14, 
Water-street, Liverpcol (Percolate Liver pool, 
193.3) | 
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Ransley, С. С, Manager Northern D'strict 
National Telephone Со. Colvestone House, 


Ridley-rd, Dalston, London, М.Е. 
Ransome (A.) & Co, L 


Engineering Co, Newton, Hyde 
Ransome & Marshall, Engineera 
st, Liverpool (7059 Central) 


Ransomes & Rapier, Ltd, Mechanical Stoker 
Makera, Waterside Ironworks, I p3wich : and 
52 and'39, Victoria-st, London, S.W, (Ran. 


somes Rapier London, 568 Weatminster) 


RANSOMES, Sims & JEFFERIES, Limited, Makers 
of Steam Engines for Electric Lighting, &c., 
Orwell Works, Ipswich ; and 9, Gracechurch. 
st, London, E. C. Kansomes Ipswich, 11; 
Anglia London, 5276 Avenue) See Advt., 


р. 1193 


Raphael, F. Charles, А.М. LEE 1,2 and 3, Salix- 
bury-ct, Lovdon, E. C. (949 Holborn); and 
Fora, Hayes-rd, Bromley, Kent( ss Bromley) 

Raphael, Wheway & Redfern, Ltd, Scientific In- 
strument Makers. 51,Clerken wel] -rd, London, 


Е.С. (Astigmatic London, 299 Holborn) 


Rapid Magaetting Machine Co, Ltd, Makers of 
Electrical Magnetic Separators, 132, Cam- 


bridge.st, Birmingham 


Rashleigh Phipps & Co, Electric Light Engineers 
and Con tractors, 102, Oxford-st, London, W, 


(Diffuser London, 3973 Gerrard) 


Rastick & Son, Limited, Electricians, King’s-ter, 


Southsea 
Ratcliff (G. F.) & Co, Electrical Engineers, 
558, Oxford.st, London, W. (Lumineux 
London, 1575 Paddington) 
Ratcliff, Н. A., Electrical Engineer, 87, Heald. 
pl, Rusholme, Manchester 
Ratcliff (Joseph) A Sons, Solder Manufacturers, 
21, New Summer-st, Birmingham (Ratelif's 
Birmingham. 493 
Ва боге, M., Мападег Oldham, Ashton and 
Hyde Electric Trainway, and Middleton 
Electric Traction Co, Denton and Middle. 
ton, and 92, Stockport-rd, Denton, Lancs, 
Rathmines District Council, Electricity Works, 
Rathmines, co, Dublin (G. F. Pilditeh, Chief 
Engineer) (7.2%) 
Rattray (John) & Sons, Electric Bel] Fitters, 
$, Hope-st, Glasgow (706 Douglas) 
*Ravenshaw, H. W., A. M. I. C. E., Consulting Elec. 
trical Engineer, 10, Fenchurch-bldgs, E.C., 
and Rutland House, Hanwell, W., London 
RAWLINGS BROS, Ltd, Electrica] and Domestic 
Engineers, 82, Gloucester-rd, S. W. Branches: 
165, Sloane-st. S. W., Blackheath Village, S. E., 
and 131, High-rd, Chiswick, W., London 
(786 and $76 Kensington, 40 Lee Green) 
See also раде 57 
Rawlings, Frederick, 98, Drive Mansions, Ful. 
hani Park.gilns, London, S.W, 
Rawlings, H. S., Electrician, 151, High.rd, 
Chiswick s 
Rawlings, W, R., Electrical Engincer, 82, 
Gloucester-rd. and 16 ‚ Nloane-st, London, 
S. W. (736 and S76 Kensington) 
Rawlins, W., A. I. E. E., F. S. I., 45, King У ап. 
st, London, Е.С. 


td, Engineers, Stanley 
Works, N ewark-on-Trent ; and 504, King's. 
га, Chelsea, London, S. W. (Ransome Newark 
6 Newark; Ransome London, 578 Kensington) 
Ransome, F. S., Electrical Engineer, Industrial 


, 67, Tithebarn. 
] 


| Rawlinson(S.)& Sona, Builders of Cable Drum Car 
riages, &c., 2 udley Rangeand Baker-st, Black. 
burn (Rawlinson d: Sons Bluckburn, 157) 

Rawlinsons, Ltd, Makera of Electric Lifts, Hope 
Worke, Kirkstall-rd, Leeds 

Raworth, John Ernest, E lectrician and Patent. 
Agent,6, Albert, 8, Crouch НИ, London, N. 

*Raworth, John S., MI ust. C. E., M. I. E. E. (Tech- 
nical Director of Britisli Electric Traction 
Co, Ltd), 2. deen Anne's-gate, London, 
S. W. (678 W. estminster and 76 Streatham) 

Raworth's Traction Patents, Railway and Train. 


Rawson, Frederick L., Consulting Engineer, 3, 
Budge-row, London, E.C. ; and Durdans 
Lodge, Epsom (123 Bank) 

Rawson. S. G., D. Sc., FLC, Principal and 
Professor of Chemistry, Technical College, 
Hudderafield 

Rawson, W. Stepney, M.A., M. I. E. E., 25, Vic- 
toria- street, and 12, Drayton Court, Dray- 
ton- dns, London, S. W. 

Ray (J. W.) & Co, Electrical Engineers, 8, Gan 
Ing pl, Liverpool 

“Rayleigh, the Right Hon. Lord, M. A., D C. L., 
LL. D 


„ F. R. S., R. A. S., F. R. G. S., Con. 
sulting Electrician (Professor of Natural 
Philosophy at the Royal Institution, and 
Scientific Adviser to the Trinity House, 
Trinity-square, E. C. ), Terling. pl, Witham, 
Essex (Гелі ing Witham) 

Raymond-Barker, Edward, M I. E. E., Telegraph, 
Engineer, 12, Edgehill, Wimbledon 
Rayner, A. В., A. M. I. E. E., Electrical Engineer 
N ormanhurst, Alexandra Park- rd, Muswell 
Hill, London, N. 
Rayner, Edward, Electrical Engineer, Morley- 
lane, Milnsbridge, near Huddersfield 
Rayner, E. S., Electrical Engineer, Swansea Im- 
provements and Tramways Co, St. Helen's 
Depot, Swansea 
Rayner, G, T., Electrical Engineer, 183, Sey- 
mour-st, Kuston Au. London, N. W. 
yton, T., Electrical Engineer, 215, North-st, 
Гее в | 
Read. H. J., Electrical Engineer, Greenfield 
Villa, Liverpool-rd, St. Albans, Herts Е 
Read, В. J.G., Consulting Engineer, 1, Gt. СЪаре]- 
st, Westminster, London, S. W. (718 Victoria) 
Reader & Co, Electric Light Contrac tors, Bath - rq 


Reader, T. B., Electrical Eugineer, Hindhead @& e 
District Electric Light Co, Ltd, Hindhead, 
Surrey 

Readiug Corporation Tramways, Reading. Berks. 
(I. Е. Winslowand J. Bowen, Con, Engineers : 
Walter Binns, Resident Electrical Engines & 
and Manager) 

Reading and District Motor Car Co, Ltd., 
27 & 28. Market place, Reading 

Reading Electric Supply Co, Ltd, 172, Friar. st & 
Vastern-rd, Reading (464 and 140) (А. T. 
Cooper, A. M. I. E. E., Managing Engineer ; Iz. 
Francis, Secretary) See also page 518 

Readiug, John, E.ectrical Engineer, 12, South ~ 
ві, Manchester.sq, London, W, 
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Readman, J. В., D.Sc., Electrician, Chemical 
Laboratory, 4, Lindsay-place, George IV. 
d Edinburgh (Readman Edinburgh) 
Ready, G. W., Electrical Engineer, Royal Courts 
of Justice, Strand, London, W.C. 
Reame (A.) & Co, Ele-trical Engineera, 14, Hep- 
worth's Arcade, Hull (273x, 12.371, Luxi 
REASON MANUFACTURING CO, Ltd, Electrical 
Engineers and [Instrument Makers, Offices 
and Works: Lewes-rd, Brighton (Reason 
Brighton, 336) SeeAdvt., p. 1094, and p.575 
John К. Dick, B.Sc., M.L.E.E. |Managiug 
Herbert C. Hughes Mb ан 
W. L. Robinson ... .. ... Secretary 
Reavell & Co, Ltd, High- Speed Engine Builders, 
Ipswich (Rear ell Ipswich, 212) 
Везу (К. P.) & C»., Dealers in Electrical Sup- 
plies, Bridge End, Stockton-on-Tees (//. 
Record, J. W., Electrical Engineer, 10, Albany- 
rd, L-ytop, Essex 
Reddaway (F.) & Co, Limited. Belting Мапшас- 
turers, Pendleton. Manchester; and аб 
London, Glasgow and Halifax (Anchorage 
Manchester 212) 
Redding H. J.) & Co, Makers and Importers of 
Opucal, Electrical and Scientific Novelties, 
$, Argyll.pl, Regent-st, London. W. 
Redditch District Council Electricity Works, 
Redditch, W. J. Ferguson, Resident E ngineer) 
Redditch & District Light Railways Co. Ltd, 37, 
Warerloo-st, Birmingham See also р. 378 
Redfern, 1). C., Asst. Maine Supt., Corporation 
Electricity Dept., Town Hail, Southport 
Redferv, E. M., Eleetrician, 9, Ethel-st, Birmingham 
Redfern (G. F.) & Co, Patent Agents, 4, South- 
st, Finsbury, London, Е.С. (Inrentions 
London, 4432 Central) 
Redgrave, W. B., Electrical Engineer, 20, West- 
mount-rd, Eltham. Kent 
Redick, А. S., Electric al Eogineer, 3, Market -at, 
Dewsbury, Yorks. (7671 Central) 
Redma.. W., Asst. Engineer, Electricity Works, 
Smplev, Yorks. 
Redinoud, D. D., M.D., Electrician, 126, Sandford- 
rd. Dublin 
Redrup, Ј., Superintendent. Kidderminster and 
Stourpert Electric Tramway Company, 


Kidderminster 

Redruth School of Mines and Art, Redruth Ser 
als p. / 5 

Веды, Boverton, Consulting Chemist. 9, 


Bi-hopsgate-street Within, London, Е.С. 
(**I^flant London, 3814 Avenue) 

Reed (C. G.) & Sons, Ltd. Electric Light Engineers 
and Contractors, 26, North-st, Br ighton 
( V«can Brighton, 25) 

Reed, George H., Electrical Engineer, Chagford 
and Devon Electric Light Co, Rushford 
Works. Chagford, Newton Abbot 

Reed (W. Н.) & Son, Lamp Shade Makers, 180, 
Wardour-st, London, W. (8547 Gerrard) 

Reed's Electrical Engineering and Supply Со, 
Electrical Engineers and Contractors, 128, 
S uth wark-st, London, S.E. (Agents for C. 
Olivetti) (Rigoletto London, 1804 Hop) 

Reekie (James) & Sons, Electricians, 39, Breck nock- 
rd. London, N. (319 King’s Cross) 

Rees, Arthur, Mains Engineer, Bournemouth and 
Poole ElectricitySupply Co, Verulam House, 
Yelverton-rd, Bournemouth 


Rees, E. S. G., Electrical Engineer, Joint Mana- 
ger Thom: as Parker, Ltd, Wolverhampton 
(Rees cfo Coils Wolverhampton, 34) 

Rees, E. W., Mh. Se., A. R. C. Sc., A. I. E. E., Elec- 
trician, Ronaldsway, Nether-st, Finchley, 
London, N. 

Rees, James, Traffic Supt, Vale of Rheidol Light 
Railway Co. Aberystwyth 

Rees, R., Electrical Eogineer, Callender's Cable 
and Construction Co, Hamilton House, 
Victoria Embankment, London, Е.С. 

Rees, W. A., Electrie Light Engineer and Bell 
Fitter, 5. Fairbridve-rd, London, N 

Reeve, George, Electrician, 4, Crimscott-st, Lon- 
don, S. E. 

Reeves & Campbell, Consulting Engineers, 23, 
King's-court, Belfast 

Reeves. E., Secretary Crompton & Co, Ltd, 
Salisbury House, London Wall, London, Е.С. 

Reeves, Е. R., Electrical Engineer (General 
Manager Crompton & Co, Limited, &c.), 
Sal:sburv House, London Wall, London, Е.С. 

Reeves, J. Н., M.A., Consulting Electrician, 2, 
Penywern-rd, Earl's Court, London, S. W. 
(975 Western) 

Reeves Patent Filters Co, Ltd, 9 and 11, Fen- 
church-ave, London. E.C. 

Reichenberger ( Victor) & Со, Electrical Accessory 
Manufacturers, 89. (Gon well. rd, London, E.C. 

Reichwald, August, Metal Merchant, Finsbury 
Pavement House, London, Е.С. ; and New- 
castle (Acichiwald London, 2612 London Wall) 

REID BROS, Telegraph and Electric Light 
Engineers and Contractors, Pneumatic 
Signal Manufacturers for the Transmission 
of Papers, &с., 12, Wharf-rd, City-rd, Lon- 
don, N. (Supra London) Вее Adyt., p. 1158 

Reid & Co, Electrical Engineers & Brassfounders, 
108, High-st, Ayr (Лаа Brussfounders Ayr, 
69) 

Reid & Co, Electrical Engineers, 604, Coursing- 
ton-st, Motherwell, Glasgow 

Reid, David. M. I. E. E., Electrical Engineer, 18, 
Cambridge-st, Glasgow 

Reid, Edwin S., A. Am. I. E. E., Engineer, National 
Conduit and Cable Co, Ltd, 3, Oxford- et, 
Canpou-st, London, E. C. 

Reid, E. W., Electrician, 14, Church-st, Lower 
Edmonton, London, N. 

Reid (F.). Ferens & Co, Electrical Engineers, 
ORA at-bligs, Newcastle-on- Tyne (529 
PO, 1900 Nat.); & 22, John-st, Sunderland 

Reid ( lear Co, Linwood, near Paisley 

Reid, H., District Manager National Telephone 
Co, 25, Hindpool-rd, Barro w-in-Furne:« 

Reid, Henry, Electrical Engineer, British Thom- 
ton - Houston Co, Collingwood-bldgs, New- 
castle-on-Tyne 

Reid, Irvine, Resident Engineer, Fort William 
Electric Light Co, Fort William, N.B. 

Reid, J. Miller, Maker of Ships' Telegraphs, 110, 
Lancefield.st, Glasgow (HiramGlusqow,4527) 

Reid & Laidlaw, Dealers in Electrical Supplies, 
10, Johnston-ter, Edinburgh (7041 Central) 

Reid, Robert S., Conaulting Engineer. 79, West 
Regent.s', Glasgow (4460 Royal) 

Reid & Sons, Electric Clock Maker 3, 41, Greg at, 
Newcastle-on-Tyne 

Reid, Thos., Teacher of Engineering, Municipal 
Technical School, Birmingham 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 23 TO 44 
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Reid, W. D., Electrical Engineer, Callender's 
"Cable and Construction Co, Hamilton 
House, Victoria Embankment, London, Е.С. 
Reid (Wm.) & Co, Engineers’ Furnishers, 112, 
Fenchurch-st, London, Е.С. (Acid will Lon- 
don, 351 Avenue) 

Reigate Corporation Electricity Works, Reigate, 
Surrey (W. S. Ross, Borough Electrical 
Engineer) (734 Redhill) 

Reilly, W., Electrical Engineer, Muntz’s Metal 
Co, French Walls, and Davos, Ога, 
Sutton Coldfield, near Birmingham 

Reinmann, А. L., Works Manager, Premier Elec- 
tric Lamp Co, Huyton Quarry. nr. Liverpool 

Reinold, A. W., M. A., F.R.S., Professor of Physics, 
Royal Naval College. Greenwich, London, S. E. 

Reiss, F. E., Electrical Engineer (Bray, Markham 
& Reiss, Ltd), Blackhorse-In, Walthamstow; 
and Swyncombe, Henley-on-Thames 

Reliance Electric Co, Ltd, Electrical Engineers, 
265, Deansgate, Manchester 

RELIANCE ELECTRICAL WIRE COMPANY, 
Electrical Wire Coverers, 36, 34 and 24, 
Spital-sq, Bishopsgate, London, Е.С. (9212 
London Wall) 

Reliance Engineering Co, Makers of the Reliance 
Injector, Woodley, near Stockport (Relic 
Woodtey) 

Reliance Lubricating Oil Company, Manufac- 
turers of Non-Corrosive Lubricants, 19 & 
21, Water-lane, Gt. Tower-st, London, E.C. 
(Subastral London, 5891 Avenue) 

Reliance Storage Battery Co, Goldworth-rd, 
Woking, Surrey 

Remington, Charles, District Manager, National 
Telephone Co, 14, Astley-gate, Blackburn 

Rendell, Е. de la Roehe, Asst Engineer, Cor- 
poration Electricitv Works, Hanley 

Rendell (Е. P.) & Son, Electrical Engineers, 209, 
Moseley - rd. Birmingham 

Rendell. F., Electrician, 11, 12 and 29, St. John - 
st, Devizes 

Rendle (W. E.) & Co, Glazing Contractors, 5, 
Victoria st, London, S. W. 

Renewable Electric Lamp Co, Ltd — 7n liquida- 
tion Мг. D. L. Cualmere, Vron House, 
Llangollen, Liquidator 

Renfree, T. R., Electrician, British Westinghouse 
Co, Trafford Park, Manchester 

Renfrew, Robert S., Electrician, 140, North.st, 
Glasgow (215 Charing Cross) 

Rennie, J., M. I. E. E., Electrical Engineer, 28, 
Oxford rd, Putney, London, S. W. 

Rennie, John, M. I. E. E., Electrician, Board of 
Trade Electrical Standards Laboratory, 8, 
Richmond ter, Whitehall, London, S. W. 

Rennison. J. C., Electric Bell Fitter, 91, Bond- 
gate, Darlington (553.3) 

Reno Electric Stairways and Conveyors, Ltd, 
Electric Elevator Makers, 70, Finsbury 
Pavement, London, Е.С. Sce also р. 578 

Renshaw (W. К.) & Co, Ltd, Electrical Engineers, 
Phomix Works, Stoke-on-Trent; and London 
and Manchester 

Rentell, Sidney, Electrical Engineer, 15, Wood. 
land-gdne, Muswell Hill-rd. London, N. 

Renwick, Н. B., Secretary County of London & 
Brush Provincial Electric Lighting Co, Ltd, 
Moorgate-ct. Moorgate- pl. London, E. C. Purt- 
nership London, 1501 and 2081 London Wall) 


Renwick, R. M., Superintendent Eastern Tele- 
graph Co, Ltd, 5, Royal Bank- pl. Glasgow 

Renwick, W., B. Sc., Head of Electricity and 
Pnysies Dept., Sutherland Technical Insti- 
tute, Longton, Staffs. 

Replenishable Dry Battery Со, 1, McLean's- 
Бара, Great New-st, London, E. C. 


_ REPRESENTATIVES OP FOREIGN GOVERN- 


MENTS IN LONDON, Official List of— scc 
pages 731 and 732 

Rettie, Charles, Electrical Engineer and Con- 
tractor, 75, Upper Hill-st, Liverpool 


Reuter e Telegram Co, Ltd, Telegraphic News. 


Agency, &c., 24, Old Jewry, London, Е.С. 
(Keuter London, 16 and 23 Bank) See page 275 

Review of the River Plate (weekly). London 
Agents: Moore & Lamond, 18, Eldon-st, 
E.C. (Ann. sub. £1 6s.) 

Revolver Patent Truck Co, Ltd, 15, S. Castle- 
st, Liverpool 

Rew, G. H., Electrical Engineer, 15, Пеап-га, 
Willesden Green, London, N.W. 

Reynolds & Branson, Ltd, Manufacturers of 
Electrical Apparatus, 14, Commercial-st, 
Leeds (Reynolds Leeds, 1000 Central) 

Reynolds Bros, Motor Car Engineers, Barnsley 

Reynolds, C., Electrical Agent, 11, Chichester- 
st, Belfast 

Reynolds & Co, Electrical Engineers, 12, George- 
st, Richmond, Surrey (777 P.O. Richmond) 

Reynolds, Carter & Reynolds, Machinery Agents, 
18, St. Swithin's-lane, London, E.C. (Reynolds 
London) 

Reynolds, C. H., C.I.E., General Manager Pacifie 
Cable Board, Sanctuary House, Tothill.et, 
London, S.W.  (Pacificth London, 356.3 
Westminster) 

Reynolds, Fredk. Wm., A. M. I. E. E., Electri-ian, 
Ed ward-st, Blackfciars, London, S. E. 

Reynolds (J. A.) & Co, Makers of Engineering 
Instruments, 45, Colmore- row. Birmiugham 

Reynolds, J. F. J., A. M. I. C. E., Electrician, 47, 
Victoria-st, London, S. W. (Aryano London, 
5053 West.) 

Reynolds, J. H., Principalof the Municipal School 
of Technology, Sackville-st, Manchester 
Reynolds, Osborne, M. A., LL. D., F.R.S., Professor 
of Civil and Mechanical Engineering, Owens. 

College, Manchester 

Reynolds (T.) & Co, Electrical and General 
Engineers, Victoria Works, Queen Victoria- 
rd, Coventry (Jin 

Reyrolle (A.) & Co, Ltd, Electrical Engineers, 
Hebburn, Durhain. (Reyrolle Hebhurn, 220 
Gateshead) See also page 579 

Rheam, Norman, Chief Asst. Engineer, City aud 
South London Railway Co, 195, С1арһапу- 
rd, Stockwell, London, S.W. 

Rheinisch - Westfälische Kupferwerke, Wire 
Manufacturers, 6, Lime-st, London, Е.С. 
Rhenish Rubber and Celluloid Co, 68, Basinghall- 
st, London, Е.С. (Alarehn London, 611 

London Wall) 

Rhodes, A., Electrical and Mechanical Engineer, 
Providence Foundry, Stanningley, nr. Leeds 

RHODES ELECTRICAL MFG. CO, Head Office : 
70 and 71, Bishopsgute-st Within, London; 
Е.С. (Rhodique London, 9130 London Wall), 
and City Electrical Works, Bradford (Ao. 
dique Bradford, 1454) 
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Rhodes (Joseph) & Sons, Ltd, Electrica] and Me- Richardson, Е. G., Superintendent Posta: Tele 
chanical Engineers, Grove Works, Wakefield graphs, Grimsby 

Rhodes, Sidney H., Asst Engineer, Corporation Richardson, Е. W., Electrica] Engineer, 402, 
Elec'ricity Works, Oldham High-st, West Br 


omwich 
Rhodes, W. G., D. Sc., M. I. E. E. (Hewitt & Кћодез), Richardson, Geo., Electrical Engineer, Carlis‘e 
Consulting Electrica] Engineer, Tower-chlrs, House, Bath-rd, Rugb 


rown-st, Manchester (Hol ix Manchester, Richardson, H., Сопвш пр Electrical Е! 


4160) igh-row, Darlington (272) 
Rhy! and Prestatyn Light Railway Co, Bush-In Richardson, H., City Electrical Engineer, Elec- 
House, Bush In London, Е.С. Зее also p. 579 tricity Works, Dudhope Crescent-rd, Dundee 
Rhy! District Council Electricity Works, Rhyl, | (Energy Dundee, 1254) 


Flint (Ernest Н. Wright, Res, Engineer} Richardson, H. E., Electrica] Engineer, North 

* RHYNOx" SHEET FIBRE Co, Ltd, Makers of Finchley, London, N.W, 

Insulating Fibre. Registered Head Othices ; | Richardson (Henry G.) & Sons, Glass Globe 

-56, Chancery-lane, London, W.C.) "yn, Manufacturers, W ordsley, Stourbridge; and 

on, 3 Holborn) Works : 83-85, Sefton. 11, Thavies-inn, London, Е.С. (Richardson 

rd, Litherlan d, Liverpool ( Rhy noe Liverpool, 
48 Waterloo) See Advt., р. 1328 

К cardo-Seaver, Major F., Electrica] Engineer. 
16, Graftou-st, London, W. 

Rice & Со (Leeds), Ltd, Hydraulic and General 
Engineers, Neville Works, Elland-rd, Leeds 
(Press Leeds, 236:2) 

Rice, P. R., Electrician, 110, St, Martin's-lane, 
Lon don, W. C. (7588 Central) 

Rice, Т. S., Mechanical] Engineer, 60, Watling- 
st, London, E.C, (Ricto London, 457 Bank } 

Richard & Co, Importers of Electric Clocks, 24, 
Cannon, st, Loudon, E. C. (Tempora London, 
1869 Central) 

RICHARD, JULES (8ucer.), Scientific Instru- 
inent Maker, 25, Rue Melingue. Belleville, 
Paris (Joseph Levi & Со, 97, Hatton-gdn, 
London, E.C., Agents) Scc also CONTINENTAL 
SECTION, and Advt., p. 1326 

Richards, А. Е. G., M. I. E. E., Electrician, The 
Admiralty, London, S. W. 

Richards, A. F. W., Electrician, Electricity 
Works, Oak Wharf, City-rd, London, Е.С. 

Richards (А, W.) & Co, Electrical Agents, 71, 


Richardson, John, M. Just. C. E., Director Robey 
& Co, Ltd, Globe Works, Lincoln 

Richard on J.) & Son-, Electricians, 43, Pen- 
ley’s Grove-st, York (52v I) 

Richardson, О. A., F. S. I., Fire Risks Inspector, 
Sun Fire Office, Threadneedle. st, Lon don. E. C, 

Richardson, R. J., Electrical Engineer and Con. 
tractor, 7], Baskerville-pl, Broad-st, Bir 
mingham (Pulsometer Birmingham, 3.271) 

Richardson, Spencer W., D. Sc., Priucipal and 
Profes- or of Physics and Applied Electricit y, 


R. S. O., Yorks. 
Richardson, T., Local Manager, Nati mal Tele- 
phone С“, Та, Queen-st, Peterhead, Х.В, 
Richards и, Tuve. G., Electric an, 15, Bridge- at, 
Brad о: 4 
Richarcson ( W.) & C.., Electric Light Contrac- 
tars, Darlington (Richardson Darlington) 
Richardson (Win.) & Co, Electric Light Fittings 


Bishopsgate-s* Wi hin, London, E. C. Manufacturers, 18, Browulow.st, High Но]. 
Richards, David, Electrician, 44, Wern-rd, Lan- born, M. C. and Sunliners Town, S. W. London 

dore, near Swansea ~ Richardson, Westgarth & Co, Ltd, Electrica] 
Richards (Geo.) & Co, Ltd, Pulley Makers, Broad. and Marine E 


znzineers, Hartlepool (Richard. 

sons Hartlepool, 247 Nat, 5 P.O.) ; 681, 
Salisbury House, London, Е.С. (Millivolt 
London, 4440 Central): and at Middles. 
brough See also page 579 

Richmond (Joseph) & Co, Limited, Electric Lift 
Makers, 30, Kirby, st, Hatton. gdn, E. C. 
Richmond London, 822 Holborn) 7552 
Central; and 180}, Burdett-rd, Bow, E., 
London 

Richmond (Surrey) Electric Light and Power 
Company, Limited, Moorgate-ct, Moorgate- 


heath, nr. Manchester ( Feicharda Altrincham) | 
Richards (J. D.) & Co, Eiectrical Engiueeers, 
11, James t, Docks, Сага 
Richards, John, Electrical Engineer, 48 & 49, 
High.at »Burton-on-Trent/ Electricity Burton) 
Richards (Rupert) & Co, Electricians, 60, Hunt- 
ley-at, London, W.C. (7768 Cen tral) 
Richards, T. P., Engineers“ Draughtsman, 50, 
Fleet-st, London, Е.С. 
Richards, Wo, Electrician, 50, Alexandra.rd, 
М. 


Richardson, А, J. E., Electrician, 17, Farley-rd, 
Catford, London, S.E. | 

Richardson, А, M., Electrical Engineer, 78, 
Worsley-rd, Patricroft 

Richardson Bros, Agenta of Der Zeta Seamless 


| Steel Tube Co, 1, Queen.at, Newcastle-on. 


Wall: ; and at Richmond (Electric Richmond 
Surrey, 111 Richmond) See also раде 579 
es Engineer 


Rickard (Wm.) Ltd, Electrical Wire Manufac- 
turers, Ashbourne-road Mills, Derby 
(Rickard Derby, 18) See also page 579 

. D. 


Richardson & Co, Electrical Engineers, Nelson. 
at, Stretford- d, Manchester (Fuses Мап- 


Riddell, H. G Electric Light Contractor, 
chester, 25x Central) 


Cuthbert’s-bldgs, 14, Clayton-sq, Liverpool 
ED 88 
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Riddell (Wm.) & Co, Dynamo Brush Makers, 6, 
St. Enoch-sq, Glasgow (Riddell Parkhead, 
4. 67 

Ridding, C., Principal and Head of Electricity, 
Chemistry and Metallurgy gDepts , School 
of Mines and Art, Redruth 

Rider (H. G.) & Co, Electrical Engineers, 27, 
Chancery-lane, London, E С. 

*Rider, John H., Chief Electrical Engineer, 
London County Council Tramways, 303, 
Camberwell New-rd, and “ The Linden.," 
96, Herne Hill, London, S.E. 

Ridley, Eustace, Chief Engineer, Smithfield 
Markets Electric Supply Со, Ltd, 53, Charter- 
house-st, London, IE. C. 

Ridley, Herbert W., Electrical Engineer, 31, 
Cromwell-rd, Wimbledon, London, S.W. 
Ridout & Co, Electrical Engineers, 124, Regent- 

st, Loiidon, W. (£774 Gerra 4) 

Ridpath, W. H., Asst. Engineer, 
Electricity Works, Lowestoft 

Riess (А.) & Co, Dealers in Globes & Shades, 148 & 
149, Aldersgate-st, Lond, Е.О. (755 Central) 

Rigby, A. B., A. M. I. C. E., A. M. I. E. E., 9, Holland- 
Park-mans, Holland Park- geln, London, W. 

Rigby, T., Electrical Engineer, 18, Hyde Park- 
corner, Headingley, Leeds 

Rigby, Wainwright & Со. Manufacturera and 
Contractors, Neptune Works, Manchester 

Rigg, Arthur, Hydraulic and Electrical Engineer, 
42, Old Broad-st, London, Е.С. 

Rigg, H. W., Electrical Engineer, 30, Desson-rd, 
Willesden Green, London, N.W. 

Riggs, Walter, Electrical Engineer, Westminster 
Engineering Co, 16, Davies-st, London, W. 

Righter, А. A., Manager, Conduit and Insulation 
Co, Ltd, Summers Town, London, S.W. 

Riley К.) & Co, Electrical and Mining Engineers, 
2, City-rd, London, Е.С. (Estimation Loudon) 

Riley, J. S., Dynamo Machine and Electromotor 
Maker, Riddings, Alfreton, Derbyshire 

Riley, Prof. J. T., D.Sc., Principal and Professor 
of Electrical Engineering, Municipal Tech- 
nical School, Hull 

Riley, Wm., Electrical Engineer, J. G. White & 
Co, Ltd, 22a, College-hill, London, E.C. 

Rimington, E. C., Consulting Electrical Engineer, 
Lynton House, The Park, Norwood, Lon- 
don, S.E. 

Rimmer, T., Teacher of Electrical Engineering, 
Municipal Technical School, ‘Todmorden, 
Lancs. 

Ripper, Prof. W., M.LC.E., Professor of En- 
gineering, University College, Sheffield 
Rippon, F. H., Electrical Engineer, 7 and 8, 

Queen-st, Exeter ; and (works) Taunton 

Rippon, Joseph, General Manager of Halifax and 
Bermudas Cable Co, and Direct West India 
Cable Co, 33, Old Broad-at, London, Е.С. 

Riseley, Harry L., Electrical Eugineer, Carville 
Power Земтоп, Wallsend-on-Tyne 

Ristori E., A. M. I. C. E., Consulting Engineer, 
66 Victoria. at, Westminster, London, S. W. 
(Ristori London, 156 Westminster) 

Ritchie, John, Consulting Engineer, Carrick 
& Ritchie, Waverley Engineering Works, 
Edinbur gh (Crane Edinburgh) 

Ritchie, Robert Ord, Electrical Engineer, Carlton 
House, W halley Range, Manchester (37 
Chorlton-cum- Hardy ) 


Corporation 


Ritchie, T., A. M. I. E. E., A. M. I. Mech. E., Com- 
merci-! Manager, Royce, Ltd  Cooke.st, 
Hulme, Manchester 

Ritchie, Thomas E., A. M. I. E. E., Electrical Engi- 
neer, 65, Bamford-rd, Didsbury 

Ritchie, Wm. G., Asst. Superintendent of Mains 
Corporation Electricity Works, Leith 

Ritson, T., Engineer and Machinery Merchant, 
Redheugh Bridge-rd, Gateshead-on-Tyne 

Riteon, T. N., Eugineer, Gas, Water and Elec- 
tricity Depts, Ramsgate, Kent 

River Plate Electricity Co, Ltd, 78, Coleman-at, 
London, Е.С. (1509 London Wall) See also 
payr 219 

River Plate Telegraph Company, Limited 
Electra House, Finsbury Paveinent, London 
Е.С. (E. Steer Hodson, Secretary) (Amulet 
London) See also p. 278 

River Po Electric & Power Syndicate, Ltd, 65, 
New Broad-st, London, E.C. 

Rivers, E. G., M. I. C. E., Chief Engineer to Н.М. 
Office ot Works, Storey's Gate, London, S. W. 

Road and Тгагосаг Electric Traction Co, Ltd, 159, 
Vietoria-st, London, S. W. See 9/30 p. 579 

Road way Autocar Co, Ltd, Electric Motor Car 
Dealera,19.Newman-st,Oxford-at, London, W 

Robo, G. C., Electrical Engineer, James Carrick 
aud Sons, Ltd, Dalry Iron Works, Edinburgh 

Robb, J. B., Chief Assistant Engineer, District 
Council’s Electricity Works, Pemberton 

Robb, John M., Electrician, Lucania, Kensington- 
ave, Cheltenham 

Robb & Mitchell, Electrical and General Engi 
neers, Victoria Works, Ossett, Yorks, 
(Electricity Ossett, x) 

Robbins & Co, Art Metal Workers, 254, Hatton- 
gdn, E.C., and 292, Regent-st, W., London 
(1758 Central) 

Roberts, Adlard & Co, Slate Turners, &c., 
98, Great Tower-st, E.C., and 25 & 32, Ber- 
mondsey- wall, S.E., London ( Dralda London, 
77 Hop) 

Roberts B os, Electrical Engineers, 15 and 17, 
Lee st, Thornton-rd, Bradford 

Roberts Bros., Machine Tool Makera, 406, Corn 
Exchange-hldgs, Manchester ; and (works) 
Dukinfield 

Roberts & Co, Electrical Supply Contractors, 3, 
Cookridge-st, Leeds 

Roberts, C. P., Electrical Engineer, 158, St. 
Paul's-rd, London, N. (1881 Dalston) 

Roberts, D. E., Electrician, Dowlaia, Glam. 

Robert-, Ernest, Manufacturing Electrical Engi- 
neer, 6, Holborn-pl, London, W.C. ( Roborant 
London, 164:2 Holborn) 

Roberts, H. S., Electrical Engineer, 
Avenue-rd, Walthamstow 

Roberte, John, Electrician, North End House, 
North Eud-rd, W. Kensington, London, W. 

Roberts, L. G., Кіесь ical Clerk of Works, 
District Council Electric Tramways, King’s 
Norton 

Roberts, Martin F., M. I. C. E., M.LE.E, F. C. S., 
Asst. Engineer-in-Chief, General Post Office, 
St. Martin’s-le-Grand, London, E. C.; and 
Mabshil!, Epsom (320 Bank) 

Roberts, R. C., Electrical Engineer, 24, Earl's 
Court-gardeos, London, S. W. 

Roberta, R. H., Electric Bell Fitter, 15, d st, 
Bala, Merionethshire 


7, West 
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Robert; & Roubleff, Consulting Electrica] Engi- | 


neers, 29, Wellington-st, London, W.C. 

Roberts (T. R.), Ltd, Electric Light Contractors 
216-217, Upper-st, Islington, London, N, 
(Roberts North London, 639 King’s Cross) 

Roberts (T.) & Son, Electrical Engineers, 
J'uniper.st, Bankhall, Liverpool ( Thomas 

rer 

Roberts, W., Electrical Engineer, Cullender's 
Cable and Construction Co, Hamilton House, 
Victoria Eubankinent, London, Е.С. 

Robertson, А, Manager, Rothesay Tramways Co, 
Rothesay, М.В. 

Robertson, А. B., jun., Electric Lighting Con- 
tractor, 260, Union-st, Aberdeen (эз) 

Robertson & Co, Electrical Engineers, Snawdoun 
Works, 55, Back Sneddon-st, Paisley ( <) 

Robertson & Co, Makers of Electrical Specialities, 
95, Bath-st, Glasgow 

* Robertson, C. J., Technica] Director and 
Manager, Incandescent Electric Lamp Co, 
Ltd, Brook Green Works, Hammersmith, 
(27 Hammersmith), and Eastwick, 14, Park- 
hill, Ealing, London, W, 

Robertson, David, B.Sc., А. I. E. E., Professor of 
Electrical Engineering, Merchant Venturers’ 
Technical College, and 16, Rokeby-ave, 
Redland, Bristol 

ROBERTSON ELECTRIC LAMPS, Ltd., 31, Cop- 
thall-ave, London, Е.С. See also раде 279 
(See also Incandescent Electric Lamp Co, 
Ltd, page 579) 

Robertson, F. S., Deinonstrator Electrical Engi- 
neering, Siemen's Laboratory, Kiog's Col- 
lege, Strand, London, W. C. 

Robertson, G., junr., A. M. I. E. E., Adelphi Cottage, 
Paisley 

Robertson, Geo., Station Supt. Electricity Supply 
Works, South Shielda 

Robertson, H. J., Electrical Contractor, 182, 
West Regent.st, Glasgow ; & 5, Castle-gdns, 
Gourock, N.B. (Ampere Glasgow, 1 497 Corp.) 

Robertson & Hogg, Electrical Engineers, 31, 
Nichelson-st, Edinburgh (644 Central) 

bertson, J., Electrical Engineer, Cranes-bldga, 
Liverpool (5617 Central) 
rtson, J., Engineer- Surveyor, Electrical 
Dept., Engine, Boiler and Е. Г. Insurance 
Со, 12, bing et, Manchester 

bertson, J. А., Burgh Electrical Engineer, Cor. 
poration Electricity Works, Greenock (280) 

bertson, J. C., Asst-in-Charge, Corporation 
Electricity Works Dewar- pl, Edinburgh 

Robertson (J. C.) & Co, Electricians and Scientific 

Instrument Makers, 11, Wemnyss- place, 
Glasgow (62 х 2 Douglas, 2893 Corp) 

Robertson (L. C.) & Sun, Electric Light Con- 

tractora, 15, Preston-st, Exeter 
bertson (L. S.) & Outram, Consulting Engi- 
neers, 28, Victoria-st, London, S. W. (Eyebolts 
‚ 128 Westminster) 

Robertson, R., B.Sc., M. Inst. C. E., M. I. E. E., Con- 
sulting Electrical Engineer, 154, West George- 
at, Glasgow (Strain Glasgow, 740 Argyle) 

bertson, В. S., Resident Engineer, Urban 


Electric Supply Co’s, Electric Light and | 


Power Station, Godalming 

Robertsons, Electrical Engineers and Con tractors, 
15, Bridge.st, Peterborough 
Peterborough) 


(Robertsons | 
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ROBEY & CO, Limited, Engine Makers for Elec. 
trie Lighting, &c., Globe Works, Lincoln : 
and 79, Queen V ictoria-at, London, Е.С. 
(Robey Lincoln ; Robey London, 505 Bank) 
Bee Advt., р. 23, and а/зо раје 579 

Robinson (А.) A Co, Makers of Ships’ Tele. 
graphs, 32, Strand.st, Liverpool (1609 
Central) 

Robinson, А. C., Superintendent, Direct Spanish 
Telegraph Co, Ltd, Falmouth 

Robinson (A. Е. & H.) & Co, Gas and Oil Engine 
Makers, Qt. Bridgewater-at, Manchester 
(Thermo Manchester) 

Robinson, Alec H., A. M. I. E. E., Electrical Eugi- 
neer, Electricity Works, Kuowsley Hall, 
Prescot, and Oakhill Park, Liverpool, Lancs. 
(36 H uyton) 

Robinson, А. №, Electrician, Drayton, Abiag. 
don, Berks. 

Robinson, A. & P., Medical Battery Manufac. 
turers, 19, Gloucester-st, St. John-st-rd, 
London, Е.С. 

Robinson Bros., Dealers in Electrical Supplies, 
54, Market at, Birkenhead (820) 

Robinson Bros., Electricians, 566, Fulham-rd 
London, S W. 

Robinson, C. M., Electrica] Engineer, 6, Water- 
loo- pl, Weymouth 

Robinson (С. Norman) & Brunker, Consu ting 
Electrical Engineers, 37, College-green, 
Dublin (450) 

Robinson, Е. E., Electrician, e/o Sir О. J. Lodge 
The Universit „ Birmingham 

Robinson, Е. L., Electrician, Siemens Brothers 
& Co, Stafford 

Robinson, E. M., Mechanical and Electrica 
Engineer, Corridor-chmbrs, Leicester 

Robinson & Emerson, Electrica] Engineers, 222, 
Victoria-st, Great Grimsby (227) 

Robinson (Е, А.) & Co, Engineers, Merchanta 
and Shippers, 94, Old Broad-street, 
London, Е.С, ( Farrago London, 2677 Lon. 
don Wall) ` 

Robinson, Е. Foley, A. M. I. C. E., Electrical Engi- 
neer, 1, Telford-ave, Streathain Hill, Lon- 
don, S. W. 

Robinson, F. J., Electrical Engineer, с/о British 
Westinghouse Co, N ewcastle-on- Tyne 

Robinson, F. I., Secretary West Coast of America 
and Pacific and European Telegraph Сога. 
panies, Limited, Electra House, Finsbury 
Paveine it, London, Е.С. 

Robinson (Н. B.) & Suns, Electric Light and 
Power Contractors, 18 and 19, Western-rd 
(364), Hove, Sussex; and 168, Sloane-st, 
London, S.W., 

Robinson, Prof, Henry, Consulting Engineer, Раг- 
liament Mansions, Victoria-st, Westminster, 


Consulting Electrical 
Engineers, 15, Castle-st, Liverpool (2413 
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Robinson, J. Clifton, jun., Supt. London United 
Tramways (Ltd) 88, High-rd, Chiswick, 
London, W. 

Robinson, John, Electrical Engineer, Regent-st, 
Kingswood, Bristol 

Robinson, John Albert, Electrician, 13, Leth- 
bridge-rd, Southport 

Robin: on (John), Son & Co, Dealers in Electrical 
Supplies, 2. Dock Office-row, Hull (476) 

Robinson (Joseph) & Co, Electric Wire and Cable- 
Covering Machine Manufacturers, Spring- 
field-lane Iron Works, Salford, Manchester 
(Opal Meachester, 78.3) 

Robinson, J. & T., Electrical Engineers, 10, The 
Cliff, Carsha'ton-rd, Sutton, Surrey 

Robinson, Keith, Electrician, 13, Victoria-st, 
London, S.W. 

Robinson, Leish, Electrician, 
London, S.W. 

Robinson, Leonard L., M. I. E. E., Borough Elec- 
trical Engineer, Electricity Works, Mill- 
fields-rd (, Dalston) and 13, Rowhill-man- 
giona, Clapton, London, N. E. % % Dalston) 

Robinson, Lionel 1., Electrical Engineer, 9, Cart- 
eret-st, Queen Anne’s-gate, London, S.W. 

Robinson (Lionel) & Co, Ltd, Electrical Engineers 
and Instrument Makers, 9, Carteret.st, 
Queen Anne's Gate, London, S. W.; and 
Ferry Works, Thames Ditton (728 Victoria) 
бее also раде 279 

Robinson, Mark, J.P., M. I. C. E., M. I. M. E., 
NM. I. E. E., M. I. N. A., Chairman of Willaus & 
Robinson, Ltd, Overslade, Rugby 

Robinson & Pritchard, Dealers in Electrical 
Supplies, 45. Gt. Underbank, Stock port (097 1) 

Robinson, Samuel, A. I. E. E., Electrical Engineer, 
28. Belgrave rd, Rathmines, Dublin 

Robinson (Thos.) & Sou, Ltd, Makers of Engi- 


15, Victoria“ st, 


neers’ T. ole, Rochdale, Lancs.; and 59, Mark- 


lane, London, E. C. 

Robinson, Prof. William, M. E., M. Inst. C. E., 
M. I. M. E., M. I. E. E., Professor of Mechanical 
and Electrical Engineering, University Col- 
lege, and Consulting Engineer, Dalriada, 
Alexandra Park, Nottingham 

Robinson (Wm.) & Co, Ltd, Enamelled Reflector 
Makers, Stafford-st, Wolverhampton ; and 
London 

Robinson & Williams, Electrical Engineers, 11, 
Lower Grosvenor-pl, London, S.W. (802 
Westminster) 

Robinson, Wm. Mosse, Electrician, 24, Ken- 
sington Park-rd, London, W. 

Robisher, J., Electrician, 60, Vine-st, Higher 

e Openshaw, Manchester 

Robison, Joho W., Electrical Engineer, High- 
field Works, Feltham, Middlesex 

Robottom, J. H., Electrical Engineer, 138, 
Vicarage-rd, Langley, Birmingham 

Robson, Alan, Local Manager of Armorduct 
Manufacturing Co, Ltd, 8, Eldon-sq, New- 
castle-on-Tyne 

Robson & Coleman, Electrical Engineers, 5, St 
Магу s-place, Newcastle-on-Tyne (6/6) 

Robson, К. S. A., M.Sc, A... H. E., Lecturer on 
Physics and. Electrical Engineering. Royal 
Technical Institute, Salford ; and Selborne 
Lodge, Sale, Cheshire 

Robson, W., Sectional Engineer, Postal Tele. 

‚ graphs, Regent-st, Bishop Auckland 
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Robson, Wm., Electric Light Engineer, 226, 
Westminster-rd, Liverpool 

Robson, W. T., Chief Asst. Electrical Engineer, 
Tramway Power Station, Osborn-st. Hull 

Roburite Explosives Company, Limited, Makers 
of Electric Blasting Fuses, Ке, 103, Cannon- 
st, London, E.C.; and (works) Gathurst, 
Wigan (Aoburite London, 141 Bank) 

Rochdale Corporation Electricity Works, Roch- 
dale, Lanes. (C. Claremont Atchison, 
Borough Electrical Engineer) (776) 

Rochdale Corporation Electric Tramways, Roch- 
dale, Lancs, (C. Claremont Atchison, Elec- 
trical Fnaineer and Manager) 

Rochdale Electric Company, Limited, Electrical 
Engineers and Contractors, Shawelough, 
Rochdale (281) See also page 579 

Rochdale Мипісір «1 Technical School, Rochdale 
For Professors, scc р. 7 20 

Roche, E. C., A. I. E. E., Electrician, Polytechnic, 
509, Reyent-st, and Sa, Durham: place, 
Campden Hill. Kensington, London, W. 

Roche (Joseph J.) & Co, Electrical Engineers, 83, 
Queen Victoria-st (8007 Bank); and works) 
13, Little Trinity-lane, London, E.C. 

Rochford, John, Assoc. C. E. I., M. I. XI. E., Con- 
sulting Engineer, 4. Clarinda Park West, 
Kingstown, со. Dublin 

Rocha, O., Secretary Halifax and Bermudas Са е 
and Direct West India. Cable Companies, 
33, Old Broad. st, London, E.C. 

Rock, A. F., A. M. I. E. E., Telegraph Supt. a.d 
Electrical Engineer, N. Staffordshire Rlv. 
Co, Stoke-on-Trent 

Rode, James. Consulting Engineer, &, Oriel- 
chmbs, Water-st, Liverpool (Volta Liverpool, 
0114 Central) 

В ›дхег (Alex) & Co, Dealers in Electrical Supplies, 
205, Claytnorne-st, Giaszo (25S Bridgeton) 

Rolwe'l, Henry Kirby, en Dri isa Thomsou- 
Houston Co, Rugby 

Roe, J. P., Consulting Engineer, 50, St. Mary 
Axe, London, E. C. (Ropeways London, 25 
Avenue) 

Rofe (Н.) & Son, Consulting Engineers, 8, Vic 
toria-st, London, S.W. ( Victoria) 
Roffey, А. F., Electrical Engineer, 268, Vauxhall- 
bridge-rd, London, S.W. (7017 Victoria) 
Roffey, Charles E, Consulting Engineer, 8, 

Cardiffs-Jane, Dublin (1770) 

Roger (Robert) & Co, Ltd, Crane and Winch 
Makers, West-row, Stockton-on-Tees (Roger 
Stockton-on-Tees, 6 Nat) 

Rogers, A., Superintendent Western Union Tele. 
graph Co, Bristol 

Rogers Bros., Electric Bell Fitters, 61, High-sr , 
Watford 

Rogers Bros., Mica Merchants, 221, Bradford-st, 
Birmingham 

Rogers, F. M., Electrical Expert, 21, Finsbury 
Pavement, London, Е.С. (/nvaluable London ) 

Rogera, F. W., Electric Light Contractor and 

Bell Fitter, New-st, Cromer, Norfolk 

Rogers, G. F., Telegraph Engineer, 5, Gt. Win- 
chester-st, L non, E.C. 

Rogers, H. E., Electrical Engineer, 10, Hazel-st. 
Leicester 

Rogers, Hugh I., A. M. I. E. E., Electrical Engineer 
(Brecknell, Munro & Rogers», Thrissell.st, 
Bristol; & Heathtield, St. Stephen's-rd, Bath 


953 ELECTRICAL TRADES' DIRECTORY.—1904. ROG—ROS 


Rogers, Hy. J., Electrical Engineer, Watford 
Eagineering Works, Watford 
Rogers. J. K. & J. F., Electrical and Mechanical 
Engineers, Heckmondwike ; and Cleckheaton 
Rogers, R. B, M. A., A. M. I. C. E., Consulting 
Engineer, Hexworthy, Launceston, Cornwall 
Rogers, R. F., Resident Engineer and Super- 
intendent, Middlesbro’-Stuekton-Thornaby 
Tramways, Middlesbrough 


Rogers (Ste wart) & Co, Telegraph Engineers, 5, Gt. 


Winchester-st, London, E. C. (Ларасе London, 
176 7? Londou Wall) 

Rogerson, W. M., Borough Electrical Engineer, 
Corporation Electric Lig and Power 
Works, Foundry-st, Halifax (250) 

Roget, S. R., M.A., Electrical Engineer, Е dkland 
uS Chevistoa-gdns, Kensington, London, 

Roles, Thos., Chief Generating Assistant, Poplar 
Borough Council Electricity Works, Glaucus- 
st, Browley-by-Bow, London, E. 

Roles (Win.) & Sons, Electric Bell Fitters, Bell- 
st, and Newton-lane, Romsey ; and Rum- 
bridge-st, Totton, Hants. 

Rolf, George, Electrical Engineer, 8, Bentinck- 
crescent, Newcastle-on-Tyne 

Rolland, M‘Kirdy & Со, Manufacturers of Elec- 
tric Light Fittings, 22, St Јашеч -84, and 
5, Elder-st, Edinburgh (Brass Edinburyh) 

Roller, George Н. V., Electrician, 4, Randolph- 
crescent, Maida Vale, London, W. { 

Rollins (J. G.) & Co, Limited, Dealers in Elec- 
trical Supplies, Old Swan Wharf, Upper 
Thames-st, London, Е.С. (Rollins London, 
904 Bank) 

Rolls (С. 8.) & Co, Automobile Engineers, Lillie- 
hall, Earl's Court, London, S.W. (7692 
Kensington); and 28, Brook.st, Bond.st, 
London, W. (s. Gerrard) 

Rolph, W. M. Electrical Engineer, Gordon- 
chambers, 20, Jermyn-st, Loudon, S.W. 
Rolston, W. W., Scientitic Iustrument Maker, 

120, Pope-st, Birmingham 

Romero, L., Asst. Mains Supt. Corporation 
Ele:tricity Works, Salford 

Romiley Engineering Company, Motor Car 
Builders, Romiley, Cheshire 

Röntgen Society, 19, Hanover-syuare, London, 
W. (Secretary, F. H. Low, M.B.) 

Ко К (Thos.) & Со Electrical Engiueers, 8, Wash- 
ingtou-st, Werkington, Lanes. (0771); and 
Bresery-lane, Cockermouth (02/6) 

Rooper (W. O.) & Co, Electrical Engineers, 
Makers of the Epstein Storage Batteries, 
Victoria Works, Stafford ; and 3, Newgate- 
st, Chester (Rooper Stafford, 73) 

Roter, W. O., M. I. C. E., M. I. E. E., Electrical 
Eogineer, Eastga e- st, Stafford (Rooper 
Stafford, 7.2) 

Козе, F. O. J., Electrical Engineer, Corporation 
Electricity Works, Bournamouth 

Roots, Jas. D., Consulting Engineer & Expert, 
Chicheley-st, York.rd, Westminster Bridge, 
London, S. E. (Petrol ine London,377 4 Central) 

Roots’ Oil Motor and Motor Car, Ltd, Chicheley- 
at, York-rd, London, S.E. (Petroline London, 
3774 Central) 

Ropewaya Syndicate, Aerial Ropeway Manufac- 
turers, 50, St. Mary Axe, London, Е.С. 
(Ropewsys London, JU Avenue) 


Rorke Bros., Electrical Enziueers, 12, Regent-st, 
Lond: n, S. W. (Лоп London, 2079 Gerrard) 

Rorke, Edwin, A. I. E. E., Carluon-chinors, Regent- 
st, London, S.W. (Rorcual Loudon, 2079 
Gerrard) 

Rorke, Thomas Joseph, M. I. E. E., Electrical 
Engineer, Carlton-chmbr-, Regeut-st, Lon- 
don, S. W. (Aorcual London, 2079 Gerrard) 

Rosario. Electrie Co, Ltd, 52, Moorgat:-st, Lon- 
dun, S. E. (% /, London Wall) 

Roscoe, H. J., Supt. of Mains, Electricity Depart- 
ment of Shoredi ch Boroagh Council. Coro- 
net-st, Pitfield-st, London, Х. 

Roscoe, P. H., Asst. Electrical Корше-г, Cor- 
poration Team ways Dept., Portsmo ath 
Roscoe, Sir Henry Enfield, B. A., Ph.D., LL.D., 
D. C. L., F. R. S., 10, Brambham-gdns, London, 

S. W.; and Woodcote Lodge, Horsley 

Козе, A. H., London Agent for“ Crysele o” Electric 
Lampe, 56 & 57. Aldermaubury, London, E. C. 

Rose, Downs & Thompson, Ltd, Engineers and 
Condenser Manufacturers, Old Foundry, 
Cannon-st, Hull (Rose Hull, 344); and 12, 
М vrk-lane, London, Е.С. (Arroser London, 
1. Avenue) 

Rose Kiectric Lamp Co, 56 & 57, Aldermanbury, 
London, E.C. 

ROSE (SIR У. А.) & CO, Dynamo Oil Refiners and 
Grease Manufacturers, 66, Upper Thames- 
st, E. C., and Roses Wharf, Millwall, E., 
London (JFarose Londons 

Rose, Thomas A., Electri al Engineer, General 
Manager, Rose Electrio Limp Со, 56 & 57, 
Aldermanbury, London, E. C.; and Gran- 
ville, Argyll-rd, Westcliff-on-Sea 

Rose (William) & Co, Electric Bell and Fire 
Alarm Manufacturers, Salford, Manchester 
(Metropolitan Manchester, 812 Nut.) 

Roseblade. S. J., Electrician, Long-row, Notting- 
ham (206X) 

Rosenberg (А.) & Co, Electrical Engineers, 21, 
Southainpton-row, London, W.C. (Ритда- 
ment London, 2411 Gerrard) 

Rosenbusch, G., A. M. I. C. E., Electrical Engineer, 
Royal Societies Club, St. James's-st, London, 
S. W. 

Rosenheim, E. A., B. Sc., Consult ng Eagineer, 1, 
Croxteth - rd, Princes Park, Liverpool 

Rosenthal, J. H., Managing Director, Babeo:k & 
Wile x, Ltd, Oriel House, Farringdou-st, 
Londoa, Е.С. | 

Rosevere, Ge ald Rhodes, Ele :trician, Wheatfield, 
Uraston-lane, Stratford, Manchester 

Roseveare, L., Shift Engiueer, County of Lon- 
don aud Brush Provincial Co's E ectricity 
Works, City-rd, London, Е.С. 

Rosher, №. B., Electrical Engineer, Messrs. 
Siemens Brothers & Co, Stafford 

Rosling, Percy, M. I. E. E., 18, Sholebroke-ave, Leeds 

Rosoman, C. H., A. I. E. E., Elec rical Engineer, 
41, Murray rd. Rugby 

Ross & Co, Dealers in Electric Bell and Telephone 
Supplies, 95, Bath-st, Glasgow (% 0 Douglas) 

Ross, Courtney & Co, Ltd, Electrical and Genera 
Engineers, Ashbrook-rd, Upper Holloway 
London, N. (Нотопутз Londlon) 

Ross, David James, M. Inst. C. E., A. S. I., Engineer 
to the Corporation, Guildhall, London, Е.С. 

Ross Electric Light and Power Co, Ltd, Bank 
Offices, Ross, Herefordshire See also p. 579 
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Ross (Е. and T., Ltd, Ironmongers and Elec- 
tricians, Cast le-st, Hull (735) 

Ross (James! & Son, Engineers, &c., Old Kent-rd 
Station, London, S.E. (Vadreseut London, 
#16 Hop.) 

Ross, John A., Electrical Engineer and Contractor, 
Tain, N.B. 

Ross, John, Electrical Engineer, 62, Meadow- 
rd, Fentiman-rd, Lambeth, London, S.W. 

Ross Limited, Scientific Instrument Makers, 111, 
New Bond-st, London, W. (Jtossuuo London, 
3240 Gerrard) 

Rosa, S. J., Evgineer and Electrician to Hackney 
Public Baths, Town Hall, Hackney, Lond, Х.Е. 

Ross, W. Sutclitfe, Borough Electrical Engineer, 
Corporation Electricity Works, Reigate 

Rossendale Belting Со, Ltd, 10, West Mosley- 
st, Manchester (Hair Manchester, 2656); 
and at London, Birmingham and Glasgow 

Rossendale Valley Tramways Со, 61, Gracechurch- 
st, London, E. C. See also p. 27 

Rosser & Russell, Ltd, Heating and Ventilating 
Engineers, 22 Charing Cross, S.W. (5210 
Gerrard) ; and (works), Hammeramith, W., 
London 

Rossetti, С. А. M., Electrician, 30, Harper’s-lane, 
Smithilla, Bolton, Lanes. 

Rossignol, А. E. Le, M. I. E. E., General Manager & 
Engineer, Corporation Electric Tramways, 
Manor Power Station, Newcastle-on-Tyne 

Rossiter, А. E., Electrical Engineer, 45, Parlia- 
ment Hill-rd. Hampstead, London, N.W. 

Rossiter. James T., Consulting Engineer, Mob- 
berley, Grove Park-gdns, Chiswick, Lond., W. 

Roth, S. B., Electrical Engineer, 51, Vanbrugh- 
park, Blackheath, London, S. Е. 

Roth, Schmidt & Co, Insulatiug Material Makers, 
6, Crosby-sq, Lond, Е.С. (Dryandra London) 

Rotherham Corvorstion Electricity Works, Raw- 
marsh-rd, Rotherham (E. Cross, Chief Eng.) 

Rotherham Corporation Electric Tramways, 
Rotherham (E. Crosa, Chief Engineer) 

Rothermel, Paul, Maker of Rail Lifters, 105, 
Leadenhall-st, London, Е.С. (Nothermel 
London, 185.5 Central) 

Rothesay Corporation Electricity Works, Rotbe- 
say, М.В. (Е. B. Stiven, Resident Епртпесг) 

Rothesay Tramways Co, Rothesay, N.B. (A. 
Wilkes, Resident Engineer) 

Rotbnell, Е. R., Teacher of Electricity and Мар- 
netiem, Altrincham Technical School, and 
88, George-st, Moss Side, Manchester 

Rottenburg, L., Electrical Engineer, Patella 
Works, Paisley 

Rotter, E., A. M. I. C. E., Consulting Tramway 
Engineer Pearl-bldgs., Commercial- rd, Ports- 
mouth: and 47, Victoria-st, Westminster, 
London, S. W. (371 Victoria) 

Rotter & Jones, Consulting Civil and Electrical 
Engineers, 47, Victoria-st, Westminster, 
London, S. W. (Disjoincd. London, 311 Vic- 
toria); and Pearl - bldga, Portsmouth 

Rottingdean Electric Light & Power Co, See 
New Rottingdean Со. 

Roubier, E., Electrical Engineer, Max Works, 
6, Milner-st, Chelsea, London, S. W. 

Rouch, A. E., Consulting Electrical Engineer, 2, 
Merchant’s-rd. Clifton, Bristol (740 v) 
Rouch & Penny, Electrical Engineers and Con. 
tractors, 1, Quay Head, Bristol (140 у) 


Round, Alex., Scientific Instrument Maker, 502, 
Goswell- rd, London, E.C. 

Roundhay & District Electric Lighting Co, Ltd, 
54, Albion-st, Leeds See also p. 280 

Rounsivell (Wm. Т.) & Co, Electric Crane 
Builder, 121.125, Union-st, Borough, Lon- 
don. S.E. 

Rousseau, Emile, Instructor in Electro-Deposi- 
tion, City aud Guilds Technical College, 
Leonard st, Finsbury, London, E. C. 

Routledge, W., A. M. I. E. E., Electrical Engineer, 
Blaydon Iron Works, Вау оп-оп-Тупе 

Rowan (J. G.) & Co, Electrical Engineers, Cath- 
curt- sq, Greenock 

Rowden, William T., B. Sc., Professor of Applied 
Mechanics, Glasgow and West of Scotland 
Technical College, Glasgow 

Rowe (J. W.) & Co, Telephone Engineers, 15 and 
16, Aldermanbury, Greshain-st, London, 
E. C. 

Rowe, Thos., District Engineer, National Tele- 
phone Co, Liverpool 

Rowell (David) & Со, Er gineers and Contractors, 
51, Oid Queen.st, London, S.W. (Rowell 
London, 238 Victoria) 

Rowell, Jacob, Electrician, 57, High Friar-st, 
Newcastle-on-Tyne (1571) 

Rowell, Stuart Kelman & Co, Ltd, Merchants, 
27 & 28, Broad-st-ave, London, Е.С. (Stet 
London) See also page 280 

Rowland (В. В.) & Co,Ltd, Boilers Makers, Climax 
Works, Reddish, nr Manchester (Heroic 
Reddish, 47 Heaton Moor) ; and London 

Rowland, Brindley & Со, Engineers“ Tool 
Makers, Bramall-lane, Sheftield 

Rowland, R., District Council Electricity Works, 
Stretford, Lancs. 

Rowland, W., Station Engineer St. James's 
and Pall Mall Electric Light Company, 
Limited, Carnaby-street, Golden-square, 
London, W. 

Rowland, Wm., A. M. I. E. E., Electrical Engineer, 
25, Inverine-rd, Old Charlton, Kent 

Rowland (Wm.), Ltd, Electrical and Mechanical 
Engineers, 9, Meadow-st, Sheffield 

Rowner-Muriel & Co, Accumulator and Electric 
Lamp Makers, Dulwich Electrical Works, 
Colwell-rd, 170, Lordship-lane, S.E., and 
27, Station-rd, Brixton, S.W., London 

Rownson, Drew & Co, Metal Merchants, 225, 
Upper Thames-st, London, Е.С. (Aownson 
London, 1901 Central) 

Rowsell, P., Electrician, 9, Derwent-grove, Lon- 
don, S. E. 

Roy, A. W., Maker of Small Dynamos and Motors, 

.  Annature Stampings, Dealer in Electrical 
Accessories, &c, 151, Shielda-rd, Newcastle- 
оп-Тупе 

Royal Astronomical Society, Burlington House, 
Piceadilly, London, W. (W. Н. Wesley, 
Asst. Sec.) 

Royal College of Science (with which is incor- 
porated the Royal Society of Mines), South 
Kensington, London, S.W. (Scientist Lon- 
don) For Professors, see page 718 

Royal College of Science for lreland, Dublin 
For Professors, see раде 714 

Royal-Dawson, W. G., Electrical and Mechani- 
cal Engineer, 22, Lyndhurst-gdne, Ealing, 
London, W. 
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Royal Electric Co. of Montreal. London Agents: 
Coates, Son & Co, 99, Gresham-st, E.C. 
Sce dso page 5%!) 

Roval Engineers’ Institute, Chatham (Major 
A. T. Moore, R.E., Sec.) (Sapper Chatham) 

Royal Engineering College, Cooper's Hill, 
Englefield Green, Surrey For Professors, see 
раје 715 

Royal Geographical Society, 1, Savile-row, Lon- 
don, W. (Dr. J. Scott Keltie, Sec.) 

Royal Institution of Great Britain, 21, Albe- 
marle-st, London, W. (The Duke of 
Northumberland, K.G., President ; Hon. 
Secretary, Sir Williain Crookes, F. R. S.; 
Assistant Secretary, Henry Young) (Royal 
Inst itut ion London, 3663 Gerrard) 

Koval Meteorological Society, 70, Victoria-st, 
London, S. W. (President, Capt. D. Wilson- 
Barker, Secretaries, F. C. Bayard, LL.M., 
and H. R. Mill, D.Se.; Assist. Secretary, W. 
Marriott) 

Royal Microscopical Society, 20, Напоуег-вд, 
London, \. (Е. A. Parsons, Sec.) 

Royal Military Academy, Woolwich 
JSeasora, sce page 714 

Royal Naval College, Greenwich, London, S.E. 
For Professors, scc раде 714 

Royal Observatory, Greenwich, London, S.E. 
For Officials, see page 741 

Royal Phyaical Society, 18, George-st, Edin- 
burgh (John Green, F.R.S., Secretary) 

Royal Scottish Society of Arts, 117, George-st, 
Edinburgh, Sec. 

Royal Society, Burlington House, Piccadilly, 
London, W. (% Mayfair) 

Sir William Huggins, K. C. B., O. M., President 
Prof. J. Larmor, M. A., D. Sc. 


For Pro- 


Sir Archibald Geikie, P. C. L, Secretaries 
D. Sc., LL. D. 
Francis Darwin, М.А. ... Foreign Sec. 


R. Harrison s s ... Asst. Sec. 
Royal Society of Edinburgh, Edinburgh (Prof. 
George Chrystal, Gen. Sec.) 
Royal Statistical Society, 9 Adelphi-ter, Lond., 
W.C. (B. W. Gineburg, M.A., LL.D., Sec.) 
Roya! University of Ireland, Earlsíort-ter, Dub- 
lin For List of Professors, sec page 72 
ROYCE LIMITED, Electrical апа Mechanical 
Engineers, Manchester (Switch Manchester, 
Nat. 772 and 3262); aud 1, Partick Hill-rd, 
Glasgow (754 Partick) See also page 250 
E. A. Claremont 
F. H. Royce 
R. D. Hulley ... .. Director 
Royden, J. J., Electrical Engineer,27, Wendover- 
ave, Aigburth-rd, Liverpool 
Royles, Ltd, Feed-Water Heater Makers, Dal- 
bam Engineering Works, Irlam, near Man- 
chester (Elyor Cadishead, 8 Irlam) ; 5, Laur- 
ence Pountney-hill] London, Е.С. (1/63 
Central); and at Glasgow and Newcastle- 
on-Tyne 
Royse (S. W.) & Co, Chemical Merchanta, St. 
Andrew's-chmbrs, Albert-sq, Manchester 
Royston (J.), Son & Co, Ltd, Wire Manufacturers, 
Shrogg's Mills, Halifax (22); and 11, Lens- 
den-pl, Golden-lane, London, E.C. 
*Rücker, Principal Sir Arthur W., D.Sc., LL.D., 
F.R.S., M.I.E.E., University of London, and 
19,Gledhow-gdns, S. Kensington, Lond., S. W. 


: | Man. Directors 
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Rudd, Е. A., Asst. Engineer, Corporation Elec- 
tricity Works, Rochda!e, Lanes. 

Rudd, J. A., Consulting Electrical Engineer, , 
177, West George-st, Glasgow (Thorough 
Glasgow, 512 Argyle. $12 Corp.) 

Rudders & Paynes, Ltd, Turners and Makers of 
Electric Blocks, Albion Saw Mills, Вии шк- 
ham (Sawmills Birminghim, 807) 

Ruddle, Mark, City Electrical Engineer, Central 
Electric Station, Fleet-st, aud 7, Lansdowne- 
ter, Dublin 

Ruddock, A. E., Dist. Manager, National Telephone 
Co, Telephone-bldys, Etruria-rd, Hanley 

Ruddock, E. N., Electrician, 23, Palace rd, 
Streatham Hiil, London, S.W. 

Rudge, John A. K., Electrician, 1, New Bond-st- 
pl, Bath 

Rugby Engineering Society, Rugby For further 
particulars scc раје 694 

Rugby School Electric Lighting Company, 
Ltd, Dunchurch.rd, Rugby (А. E. Lee, 
Engineer) Ace also р. 230 

Rugg (James: & Son, Electric Light Contractors, 
165, Earl's Court-rd, London, S.W. (1107 
Kensington) 

Rumford, J. B., Chief Engineer, Electric Tram- 
ways (County of Kent Electrical Power 
Distribution Co), Sheerness 

Випкау, Thomas, Electrical Engineer, Blenheim 
Palace, Woodstock 

Rusett, Chas. Н. de, Electrical Enyineer, Green 
Bank, Lingard' s-rd, Lewisham, London, S.E. 

Rushworth Bro’, Engineers and Crane Makers, 
Primet B- idge Foundry. Colne, Lanes. (C 

Rushwortn & Со, E:yineere’ Tool Makere, 
Sowerby Bridge, Yorks. 

Russ, N. W, Electrical Engineer, 11, Queen 
Victoria-st, London, ЕС. 

*Russell, A., M.A., Electrician, Electrical Stan- 
dardizing Institution, Faraday House, 
Charing Cross-rd, London, W.C.; aud 2, 
Bellevue-place, Richmond, Surrey 

Russell, C. Newton, A. M. I. C. E., M. I. E. E., Chief 
Electrical Engineer to Shoreditch Borough 
Council, Electric Light Works, Coronet-st, 
Shoreditch (7/57 London Wall), and 29, 
Southwood-ave, Highgate N., London 

Russell & Co, Electrical Engineers, 42, Berwick-st, 
Lond., W. ( Fentdahbro London, 4508 Central) 

Russell & Co, Electriciane, Wood-st, St. Aune's, 
Blackpool (3х) 

Russell, Earl, Electrical Engineer, Telegraph 
House, Chichester 

Russell & Erwin Manufacturing Co, Machinery 
Dealers and Agente, Brook's Wharf, Upper 
Thames-st, London, E C. (Triangle London) 

Russell, George, M. I. E. E., Telegraph Superiuten- 
dent, Glasgow and South-Western Railway 
Company, St. Enoch Station, Glasgow 

Russell (Geo.) & Co, Ltd, Engineers and Electric 
Crane Builders, Motherwell, near Glasgow 
(Russell Motherwell, 4) 

Russell, Herbert S., B.Sc., M. I. E. E., Electrical 
Engineer, Fernbrook, Manor Court-rd, Han- 
well, London, W. 

Russell, Hubert, M.I.E.E., Electrical Engineer 
and Director Alliance Electrical Co, Ltd, 
137, Regent-st, London, W. 

Russell, J. W. & H., Electricians, 4 and 565, Mile 
End-rd, London, E. 
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Russell (James) & Sons, Limited, Iron Telegraph 
Pole and Tube Manufacturers, Crown Tube 
Works, Wednesbury ; and London, Leeds, 
Birmingham, &c. (Russell Wednesbury, :2) 

Russell, John A., Electrician, 49, Victoria-st, 
London, ЗЛУ. (410 Westminster) 

Russell (John) & Co, Ltd, Pole Makers, Alma 
Tube Works, Walsall (Алпа Walsall, 34) ; 
and 145, Queen Victoria-st, London, К.С. 
(361 Bank) 

Russell, Joseph, Electric Bell Fitter, 676, 

' Commercial. rd, E., and 5, King-sr, Poplar, 
London, E. ( London, 211 Eastern) 

Russell, R. P., Electrical Engineer, British West- 
inghouse Co, Tratford Park, Manchester 

Russell & Russell, Electrical Engineers. 49, Vic- 
toria-st, London, S.W. (110 Westminster) 

Russell, S. G. C., A. JI. I. E. E., Electrical Engineer, 
Phoenix Assurauce Co, Ltd, 19, Lombard- st, 
London, E. C. 

Russell, Stuart A., Electrical Engineer, India 
Rubber, Gutta Percha and Telegraph Works 
Co, Silvertown, and Kingswood, Coventry- 
rd, Ilford, Essex 

Russel] (T.) & Co, Dealers in Electrical Supplies, 
2, India-bldgs, Edinburgh (677 Central) 

Russell, W. H., Electrical Engineer, Melton Mow- 
bray Electric Light Co. Ltd, Electricity 
Works, Melton Mowbray 

Russell, Wm. Edward, Electrician, 211, Central 
Drive, Blackpool 

Russian Eugineering Co, Ltd, Electrical and 
Mechanical Engineers, 16. Gt. George-st, Lon- 
dou, S. W. (Outdank London) See also panc 580 

Ruston (F. T.) & Son, Dealers in Electrical 
Sundries, St. Ives, Hunts. 

Ruston, Proctor & Co, Ltd, Engincera, Steam 
Engine and Boiler Makers, &c., Sheaf Iron- 
works, Lincoln; and 46, Queen Vietoria-st. 
London, Е.С. (Ruston Liucoln, 26; Ruston 
London, 5148 Bank) 

Ruthen, Chas. T., Civil and Electrical Engineer, 
Bank-chmbra, Heathfield-st,Swansea(Authen 
Swansea) 

Rutherford (A.) & Co, Electrical Engineers, 
Bridge-st & Cleveland-st, Birkenhead (1^4) 

Rutherford, Adam, Electrician, 14, Hill-st, 
Garnet-hill, Glasgow 

Rutherford, A. Peden, Burgh Electrical Engi- 
neer, Corporation Electricity Works, Leith, 

Rutherford College, Newcastle-on-Tyne For 
Teachers see paye 714 

Rutherford, Walter, Gen. Manager, Dick, Kerr & 
Co, Ltd, Abchurch-yd, Caunon-st, London, 
E.C. 

*Ruthven- Murray, E. T., M. I. E. E., M. I. Mech. E., 
Electrical Engineer to the Willeslen Urban 
District Council, Electricity Ottice, Salus- 
bury-rd, Kilburn (7.3 Hampstead), and 
Electricity Works, Taylor's-laue, Willesden 
(114 Harlesden), London, N.W 

Rutter, H. T, A. M. I. C. E., Consulting Electrical 
Engineer, 44, Albemarle-at, London, W. 

Ryan, А. J., Electrician, 16, Charter-rd, Mill-rd, 
New В. ompton, Kent 

Ryan, John, M.A., D.Sc., LL. M., Consulting Engi- 
neer & Principal of Paddington Technical 
Institute, Saltram-cres, London, W. 

Ryan, J. H., M.A, M.lust.C.E., Consulting 
Engineer, 22, Nassau-st, Dublin 


Ryan, Valentine, Electrical Engineer, 22, Lee- 
eon Park, Dublin 

Rycroft, C. W., Asst. Engineer, Electricity 
Works, Shiplev. Yorks. 

Rycroft, P. E., Assistant Engineer and Works 
Manager, Islington Borough Council Elec- 
trie ty Works, Eden-grove, Holloway, and 
57, S. John's Park-inausions, Upper Hol- 
lo way, Lond р, N. 

Ryde and St. Helens Electri ity Works (Isle of 
Wight Electric Light and Power Co.), Ryde, 
I. o£ W. (К. Н. Merritt, Re-ident Engineer) 

Ryde Pier Co (and Electrie Railway), Ryde, lale 
of Wight (W. D. Stauney, Man. ; L. Tayler, 


Sec 
Ryder, J. L., Electrician, 13, Upper Baggot-st, 
Dublin. (7867) 


Ryder, W. J. II., Electrical Engineer, Court- 
c'imrs, 77, Westgate- rd, Neweastle-on-Tyne 
(Ryder Neircastle-on- Tyne, 196 Nat.) 

Ryder (Wm.), Ltd, Engineers and Tool Makers, 
Beehive Works, Bolton 

Rye, А. N., Resident Engineer, Urban Electric 
Supply Co, Hawick 

Ryland, W. A., Asst. Superintendent, Teleyraph 
Factory, Mount Plea:ant, London, Е.С. 

Rylands Bros, Ltd, Wire Mills, Warrington 
(Wire Warrington) ; and London 

Ryman (F.) & Co, Electrical Engineers, Cox- st, 
St. Paul's-sq. Birmingham 

Ryman (Jobn) & Co, Dealers in Engineers’ Tools, 
66, Newington Butts, London, S.E. 

Rymer-Jones, J., Consulting Electrical Engineer, 
Elmside, Dartmouth-place, Blackheath, 
London, S.E. 


Sabine, A., Secretary Messrs, Siemens Bros, & Со. 
Limited, 12, Queen's Aune's-gate, West- 
minster, London, S.W. (Siemens London, 
S40. Westminster) 

Sabine, W. H., Electrical Engine ег, 521 and 307, 
Fratton-rd, Fratton, Portsmouth (772) 
Sachs, E. O., A. I. Mech. E., Architect and Consult- 
ing Engineer for Stage Mechanism and 
Lighting, 3, Waterloo-place, Pall Mall, 
London, S.W. (Stageable London, 9194 aad 

5166 Gerrard) 

Saddington, J., Electrician, 169, Sheer-brow, 
Blackburn, Lanes (Lix) 

Sadler, Hastings V.. A.LE.E., Electrical Engi- 
neer, Alliance Electrical Co, 137, Regent st, 
W.,and 55. Haydon Park-rd, Wimbledon, 
S.W., London 

Sadler, M., Manufacturiug Electrician, 19, Aston- 
st, Birmingham 

Safety Lift and Elevator Co, Electric Lift and 
Crane Makers, Albert Works,  Rolt.st, 
Deptford, London, S.E. (17 Deptford) 

Safety Tread Syndicate, Limited, Makers of 
Electric Light Cover Boxes, &c., 15, Barbi- 
can, London, Е.С. (Unslipping London, 
2046 Bank) 

Sagar (J.) & Со, Ltd, Electrical and General 
Engineers, Halifax 

Sage, Ernest, Electrical Engineer, 28, Elnathan- 
mews, Forinosa-st, London, W. 

Sainsbury, A. W. Electrical Engineer, 339-341, 
London.rd, Sheffield 
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St. Albans and District Electric Supply Co, Ltd, | Sale, Harold B., Electrician, 1, Lovaine-cres, 


Donington House,  Norfolk.st. Strand, 
London, W.C. Sec also page ost) 

St. Andrews Cycle and Electrical Co, Electrical 
Engineers and Contractors, 59, Ebrington- 
at, Plymouth 

St. Annes-on-the-Sea District Council's Elec- 
tricity Works, St. Aunes-on-the-Sea, Lancs. 
(J. Н. Clothier, Chief Engin+er) 

St. Austell and District Electric Lighting and 
Power Co, Ltd, Bank Ottice, St. Austell, 


Cornwall 

St. George's Electrical Manufacturing Co, 
(Наггоја E. Parris & Со), 20, High.st, 
Sydenham, London, S.E. 

St. George's Iron Work», Lid, Engineers, St 
George's Irouwork-, Manchester (Ormerod 
Grierson Manchi ster, 229) ; and London 


· Helens Cable Co, 1. d. (The), 
Wire, Cable and Indiarubber Manufacturers. 
Warriugton (Filature Warrington, 202 und 
22%); and 32, Victoria-st, London, S. W. 
(Filaterrio London, 4.270 Gerrard) ; and at 
Manchester, Liverpool, Nottingham, New- 
castle-on-Tyne. Bristol, Birmingham aud 
Glasgow See also page 570 

St. Helens Corporation Electric Power Station, 
Carlton-st, St. Helens (E. M. Hollingsworth 
Chief Engineer) (Electricity Works 5t. 
Helens, 212) 

St. Helens (I. W.) Electric Lighting Co., Ltd, 
Broad Sanctuary-chambers, Westminster, 
London, S. W.; апа at Ryde See also раде 280 

St. James' Illuaiuatit C » Ltd, Electric L ght 
Contractors, д, Victoria. at, Londoo, S.W. 
(Aspdates London) 

St. James’ and Pall Mall Electric Light Co, Ltd, 
Carnaby-st, Golden-sq, W., and Mason'a-yd, 
Duke-st, St. James, S.W., London (Licensable 
London, 082 Gerrard, and 4.38.) Central) 

Col. E. J. A. Balfour... Chairman 


F J. Walker { General Manager 


and Secretary 
Sydney T. Dobson Chief Engineer 
See also page 20 

St. John-Dixon, А. O., Electrical Engineer 
Callender's Cable and Construc ‘tion Co, 
Hamilton House, Victoria Embankment, 
London, Е.С. 

St. Louis (U. S.A.) Universal Exposition (1904), 
Sanctuary House. Tothill-est, London, S.W. 
(Geo. F. Parker, British Representative) 

St. Pancras Borough Council Electricity Dept, 57, 
Pratt-st, London, N.W. (82 King's Cross) 

5. W. Baynes js. „аз Chief Engineer 

Albert E. Pycraft ... Chief Clerk 
Central Stations : 47, Stanhope-st (James T. 
Baron, Resident Engineer), and King’s-rd, 
( Ee pias Engineer) 

St. Paul's Engineering Co, Electric Light Con- 
tractora, 160, Queen Victoria-street, London, 
Е.С. 

Sait, H., Electrician, Elmhurst Estate, Gosport, 
Hants. 

Salanson (A.) & Co, Electricians, 23, High-st, 
Cardiff 

Sale Corporation Electricity Works, Sale (С. Ј. 
Wood, Chief Engineer) 

Sale, F.aok, Electric Fittings Maker, 129 and 
131, Oxford- st, Landon, W. (3680 Central) 


Electrical | 


Newcastle 

Sale, Colonel M. T., C. M. G., R.E., M. I. E. E., 
The Grange, Belvedere, Kent 

Salford Corporation Electricity Department, 
Salford (Chas. D. Taite, Borough Electrical 
Engineer) (22) 

Salford Corporation Electric Tramways, Salford 
(Ernest Hatton,General Manager & Enyineer) 


Salford Royal Technical Institute. For Pro- 
fessors, see page 726 
Salisbury, А. E., Electrical Engineer, 64, 


Pemberton-gdns, Highgate, London, N. 

Salisbury Electrie Light Supply Company, Ltd, 
The Close, Salisbury (А. В. Malden, Secre- 
tary, А. В. Randall, Chief Electrical. Engi- 
neer) See also paye 280 

Salmon, A., Dealer in Electrical Supplies, 57, 
New-st, Huddersfield 

Salmon, C. W., Head Storekeeper, Nat‘onal 
Telephone C», Ltd, 50, Telephone House, 
Victoria Einbankinent, London, Е.С. 

Salmon, К. B., Consulting Engineer, 19, OldHall- 
at. Liverpool (7400 Central) 

Salmony, H. M., Electrical Engineer, 95, Morti- 
mer-st, London, W. 

Salomons, Sir D., Bart., M.A., M. I. E. E., Broom- 
hill, Tunbridge Wells ; and 49, Grosvenor-st, 
London, W. (Salomons Tunbridge Wells, 52) 

Salomons & Sons, еее Motor Car Builders, 
6, Upper St. Martin's-lane, Long Acre, 
London, W.C. 

Salopian Art Pottery Co, Makers of Switches, 
&c., Broseley, Salop 

Salsbury & Son, Ltd Electrical Agente, Green-st, 
Blackfriars, S.E., and 124, Lony-acre, E.C., 
London (Znvincible London, 1157 Hop) 

Salt, C. W. К. istant Station Superintendent, 
Electricity Works, Croydon 

Salt Schools, Shipley, Yorks. (Secretary, William 
Fry) Рог Professors, see page 727 

Saltburn-by-the-Sea Electricity Works, Salt- 
burn-by-the-Sea (Owned by Cleveland 
Trust, 5. vr.) 

Salter, Arthur J., A. M. I. C. E., Electric Traction 
Engineer, Suffolk House, Laurence Pount- 
ney-bill, E.C., and 55, Lewisham-rd, High- 
gate, Х., London 

Salter, G., Electrical Engineer, Lyming!on Klec- 
tric Light & Power Co, Lymington 

Salter (Geo.) & Co, Makers of Telegraph Wire 
Tension Ratchets, West Bromwich ; and 101, 
Leadenhall-st, London, Е.С. (Springbalance 
London. 1273 Avenue) 

Salter, J. R, General Manager and Chief Elec- 
trical Engineer, South Lancashire Electric 
Traction and Power Co, Ltd, 9, North John- 
at, Liverpool (7927) 

Salter (W.) & Co, Asphalte and Bitumen Manu- 
facturera.587and 589, Harrow-rd, London, W. 
(2038. Paddington) 

Salter, Wm., Electric Fittings Maker, 11-15, Gt. 
Charlotte-st,and 20, Webber-st, London, S. E. 
(1997 Hop) 

Salter, Wm., Engineer and Model Maker,5.Green- 
ter, Rosebery-ave, London, Е.С. (Modeling 
London) 

Salthouse, E., Electrical Engineer, Callender's 
Cable and Construction Co, Hamilton House 
Victoria Embankment, London, Е.С. 
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Saltrick, W. R., Electrical Engineer, Vulcan 
Works, St. Thomas-st, London, S.E. 

Sambidge (Н. W.) & Son, Makers of Electric 
Light Fittings, Highgate-st, — Birming- 
ham (Sambhidge Birmingham, 848) 

Sambidge, James, Electrical Engineer (J. H. 
Holmes and Со), Portland- rd, and 67, Fern- 
ave, Jesmond, Newcastle-on- Tyne 

Sampson E Co, Ltd, Belting Manufacturers, 
Stroud, Gloucestershire 

Sampson Low, Marston E Co, Limited, Technical 
and General Publishers, St. Dunstau's 
House, Fetter-lane, London, Е.С.  (Zivs«m 
London, 33 Holborn) 

Samson Cordage Works, Trolley Cord Makers. 
8, Dradford.ave, London, E. C. (Gentlcfolk 
Loudon, 519 London Wall) 

Samuels, E., District Manager National Telephone 
Co, Southport, Lance, 

Samuelaon & Co., Ltd, Electric Blower Manu- 
facturers, Banbury, Oxon. 

Samuelsun, Godfrey B., Director W. Т. Glover 
& Со, Ltd, Parliament-mansions, Victoria- 
st, London, S.W, (Phonoscope London, 191 
Westminster) 

Sanby & Co, Electric Light Engineers and 
Contractors, 6, Bridge-st, Southampton 
Sandberg, С. P., Consulting Engineer, 9, Bridge- 
st, Wextininster, London, S. W. (Sandberg 

Lundon) 

Sandberg, O. F. A., Electrical Engineer, 9, 
Bridye-st, Weatn inster, London, S. W. 
Sander, E. J., Electrician, 80, Manor-rd, Stoke 

Newington, London, N. 

Sinders & Co, Agents for Baldwin Locomotive 
Works, 110, Cannon-st, London, Е.С. 
(Sanders London, 5606 Bank and $5857 
Central) 

Sanders, E. S., Consulting Electrical Engineer, 
Bris:ol 

Sanders, Morgan & Co, Electrical Engineers and 
Motor Car Builders, 22, Clarence-st, Chel- 
tenham (%,) 

Sanders, Rehders & Co, Agents Pfluger Accumu- 
lators, Evaporating Plant Manufacturers, 
&c., 108, Fenchurch-st, London, Е.С. (437? 
Avenue); and at Manchester (441) (Theo- 
dosing London or Manchester) 

Sanders, Thomas, Manufacturer of Electric Light 
Fittings, Ladywood, Birmingham (Selected 
Birmingham, 2273) ; and London 

Sanders, W., Manufacturing Electrical Engiceer, 
Ridding-lane, Wednesbury 

Sanderson, C. L., Electric Light Engineer, 109, 
Westborough. Scarborough 

Sanderson & Со, Electric Light Contractors, 
Blyth, Northumberland (Sanderson Blyth, 
2510) 

Sanderson (C. J.) & Son, Electricians, 30, 
Featherstone-st, City-rd. London, Е.С. 
Sanderson, George, Electrical Engineer, 86, 
Derbyshire-lane, Stretford, Manchester 
SANDERSON & ROBINSON, Mechanical 
Engineers and Founders, Mansfield, Notts. 

(Sanders ms Мапзлта, 35) 

Sandford & Dix, Electrical Engineers, Ocean- 
chan berg, Watcrloo-st, Birmingham 

Sandgate and Hythe Electric Co, Ltd, Doning- 
ton House, Norfolk.st, Strand, London, 
W. C. (С. Е. Bolst, Secretary) See also p. 50% 


Sandon, Ed., Electrical Engineer, 527, Harrow- 
rd, London, W. 

Sandycroft Foundry Coinpany, Limited, General 
Engineers and Manufacturers of Electrical 
Machinery, Sandycroft, Chester (Sandycroft 
Hawarden, 2 Connah's Quay); and 6, 
Queen-st-pl, London, E. C. (51/5 Bank) 

Sangster, John, Insulating Material Manufac- 
turera, 34, Moorfields, London, Е.С. 

Sanitas Electrical Со, Ltd, Electro- Medical 
Apparatus Makers, 7a, Solhio-sq, London. W. 
(Lumiqnons London, 6459 Gerrard) 

Sankey, Bernard, Asst. Engineer, Corporation 
Electricity Works, Manstield, Notts. 

Sankey, Н. R., Capt. R. E. (ret.), Victoria Works, 
Rugby 

Sankey (Joseph) & Sons, Ltd. Armature and 
Transformer Stamping Works, Albert-st, 
Bilston, Staffordshire (Sankey Bilston, 7502 ) 

Sankey, P. W., Cable Evgineer, Lennox Hou-e, 
Gravesend 

Santler (Chas.) & Со. Electrical Engineers, 
Northumberland Works, Malvern 

Santoni (D ) & Co, Ltd, Electrical Engineers and 
Manufacturera’ Agents, 28, Ely-p!, London, 
Е.С. (Santochims London, 4774 Central) 

Santonna, T. F., Electrical Engineer and Con- 
tractor, 34, Sidbury, Worcester 

Sargeant, A. F., Agent for the Sunbeam Lamp, 51, 
Lincoln's Inn, Corporation-st, Birmingham 

Sargent, James D., Manager Scottish Vulcanite 
Co, Ltd, View Forth, Edinburgh 

Satchwell, Fred., M. I. E. E., Consulting Electrical 
Engineer, Jesmond Dene, Prince's-vd, 
Wimbledon, London, S. W. 

Saul, А. E. D., A. M. I. E. L., Electrical Engineer, 
112 Beaufort - st, Chelsea, London, S. W. 
Saunders ‘Е. J.) & Co, Electricians, 81, Albany-st, 

Regeut’s Park,Lond: n N. W. King’s Cross) 

Saundera, К, Electrical Contractor, 4, Crabbe 
Hill-villas, Dover 

*Saunders, Н. A. C., Elcetrician-in-Chief to the 
Eastern Telegraph Company, Electra House. 
Finsbury Pavement, London, Е.С. 

Saunders, H. S., Assistant iu Physics Departe 
ment, Borough Polytechnic Institute, 103, 
Borough- rd, London, S. E. 

Saunders (J. B.) & Co, Electrical and Telegraph 
Engineers, Cardiff (Electrician Cardif, 161 
Nat.); and 1, Palmer-st, London, ЗЛУ, 
(S028 Westminster) 

Saunders Patent Launch Bui'ding упа, Electric 
Launch Builders, Springfield Works, Goriug- 
on- Thames 

Saunders, Todd & Co, Agents for Connolly Bros., 
Ltd, Maritime-bldge, King-st, Neweastle-on- 
Tyne (Trio Newcastle-on- Tyne, 2 199 Nat.) 

Saunderson, F., C.E., Consulting Engineer, Athol- 
st, Douglas, Isle of Man 

Saunderson, L., Electrical Engineer, 10, DeVesci- 
terrace, Kingstown, Dublin 

Saunderson, Phillip S., Eiectrical Engineer, c/o 
Witting, Eborall & Co, Temple Bar House, 
London, Е.С. 

Savage Bros, Ltd, Engineers and Electric Light 
Contractors, St. Nicholas Iron Works, 
King's Lynn (Sarage Lynn) 

Savaga (E. А.) & Co, Electrical Eugineers апа 
Contractors, 100, High-st, Putney, London 
S.W. (% Putney) 
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Savage, Hy., Electrician, 54, Swallowfield.rd, Old 
Charlton, London, S.E. 

Savill, Arthur G., Electrical Engineer, Boleyn, 
Braintree, Essex 

Saville, Granville, Consulting Mechanical Еп- 
gineer, Inge- rd. Wakefield: Contract Wukefield) 

Saville (J. J.) & Co, Magnet Steel Manufacturers, 
Shorehaim-street, Shetheld : and London 

Saville, J.W., Teacher of Electricity & Magnetism 
and Phy sies, Technical School, Leigh, Lanes. 

Savory, R., Electrician, 18, Glen Eldon-rd 
Streatham, Lond: n, S.W. 

Saward, А. A., Electrical Engineer, 14, High. 
land-rd, Upper Norwood, London, S.F. 
S.wtelle, E. M., Electrical Engine г, e/o British 
Westinghouse Со. Norfolk-street, Strand, 

London, W.C. 

Зах Julius) & Co, Ltd, Electricians, 51, Rupert-st, 
London, W. (Зале London, 3206 Gerrard) 

Srby & Farmer, Limited, Railway Signal Manu- 
facturers, Canterbury rd, Kilburn, London, 
N.W. (или тећ London, 421 Paddington) 

Захоп Electrical Enyineering Co, 13, Waterloo- 
place, London, S.W. (5.2/4 Central) 

Saxonia Electrical Wire Co, Roan Works, Roan-st, 
Greenwich, London, S.E. (Sexonist London, 
4^3 Deptford) у 

Sayer, E., Cuief Assistant Electrical Engineer, 
Borough = Electricity Works, Lithos-rd, 
Hampstead, Londen, N.W. 

Sayer, George H., A. M. I. E. E., Electrical Engineer, 
Athassel, Glenageary, co. Dublin 

Sayer, Henry J., Tin Plate, Metal and Zine 
Merchant, 26 and 28, Sumner. row, Birin- 
ingham (Sayer Birmingham, 233 and 1618) 

‘Sayers, Henry M., Consulting Electrical Engi- 
neer, 56, Victoria-st, London, S.W. (Altedel 
London, 457 Victoria) 

Sayers, J., Electrical Engineer, Telegraph De- 
partment, Midland Railway, Derby 

Savers, J. А. Electrician, 79, Hubert- grove, 
Clapham, London, S.W. 

Sayers, J. E., Electrical Engineer, 189, St. Vin. 
cent-st, Glasgow 

Sayers, К. M., A. I. E. E., Telegraph Engineer, 7, 
St. Peter'e-sq, London, W. 

Sayers, W. B., M. I. E. E., Consulting Engineer 
and Electrician, 189, St. Vincent-st, Glas. 
gow (Winding Glasgow, | 1655 Argyl}, 
1559 Corp.) 

Scanes. Arthur E., Treasurer British Westinghouse 
Electric and Mfg. Co, Westinghouse-bldg, 
Norfolk-st, Strand, London, W.C. 

Scarborough Electric Supply Co, Ltd, 6, York- 
pl. Scarborough See also p. 581 

John Е. Ellis, М.Р. Chairman 


5 Man. Dir. and Соп- 
А. A. Campbell Swinton sulting Engineer 
F. G. Holden... ... Resident Engineer 
John Hall ` ... 


.. Secretary 

Scarborough Tramways Co, Scalby-st, Sear- 

_ borough See also page 581 

Sarf, I. S., Head of Electricity and Magnetism 
Dept., City of London College, White-st, 

_ Moorfields, London, Е.С. 

Seargill, S., Resident Engineer, The Palace, 
Blackpool (148) 

Scsttergood, B. P., M.A., M. I. E. E., Consulting 
Electrical Engineer, Moorside, Far Head. 
ingley, Leeds 
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Scattergood & Johnson, Electrical Engineers, 
7, Cookridye-st, Leeds ` (e. Central; 
Schaefer. Carl W., Electrician, e.s. John Pender,” 

со Eastern Telegraph Co, Electra House, 
Finsbury Pavement, and 4, Balham Park- 
mans, Wandsworth Common, London, S.W. 
SCHAEFER. OSCAR, Consulting Electric Cable 
Engineer ant Expert, 49, Thurlhy-rd, West 
Norwood, London, S. E. [removing in May 
to Kenley. Surrey] See Advt., р. 1041 
Schaeffer, А. G., Consuiting Engineer, 16, Lom- 
bard-st, Neweastle-on-Tyne (206.7) 
Schaffer & Budenberg, Ltd, Engineering Inatru- 
ment Makers, 31, Whitworth-st, Manchester 
(Manometer Manchester, S! ; and Lor don 
Schall, K., Electro: Medical. Instrument Maker, 
55, Gt. Marylebone-st, London, W. Schall 
London, 1212 Mayfair) 
Schanscheff, Alex., Electrical Engineer, 3, Stile 
Hall Mansions, Chiswick, London, W. 
SCHATTNER ELECTRICITY METER СО, 
Ltd, Electrical Engineers and Manufac- 
turers, Tyndale Works, Upper-st, Islington, 
London. N. (Schattner London, 4) Kings 
Cross) See Advt., р. 1181, and also р. 681 

Schiasse, H.. Electrical Engineer. СаПапдег з 
Cable and Construction Со, Hamilton House, 
Victoria Embankment, Loudon, Е.С. 

Schiele Union Engineering Co, Ltd, Makers of 
Electrie Ventilating Fans, Pollard-st, Man- 
chester (Schiele Manchester, 989); and 
London 

Schiller, К. W., A.LE.E., Electrical Engineer, 
Burnhain, Westeombe-hill, Blackheath, Lon- 
don, S. E. 

Schmahl, W..General Manager, Armorduct Manu- 
facturing Co, 6, Farringdon-ave, London, 
E. C.: and Neweastle-on-Ty ne 

Schmidt Stationary Engine Со, Ltd, Broad Sanc- 
tuary-chinbrs, Westminster, London, S. W. 
(Enrich London, 245 Westminster) 

Schneider, Adolph, M.A., Manager, Evershed 
and Vignoles, Limited, Acton-lane Works, 
Chiswick. London, W. , 

Schoen Bros, Electrical Manufacturers’ Ageuts, 
29, Cock-ln, Snow-hill, London, Е.С. 

Schofield, F., Clerk. Stalyt ridge, Hyde, Mossley 
and Dukintield Tramways and Electricity 
Board, Town Hall, Stalybridge 

Schofield, G. H.. Electric Light Contractor, 20, 
Bishopsgate-at Without, London, Е.С. 
(2530 Central) 

Schofield. J. E.. Draughteman, Tramways Board, 
Stalybridge 

Schofield, S. D., Resident Engineer, Corporation 
Electricity Works, Shipley, Yorks. (190) 

Scholes (G-orge H.) & Co., Electrical Engineers 
and Contractors. Blantyre-st, Chester-rd, 
Manchester (Kilowatt Manchester, 406 I Nat.) 

Scholes & Son, Electrical Engineers and Contrac- 
tora, 85, Corporation-st. Manchester (5759) 

Scholey, Harry, Electrical Engineer, Dick, Kerr 
and Со, Abchurch-yard, Cannon-street, E. C., 
and 8, Abbey-court, Abbey-road, N.W., 
London 

Scholzig, Oscar, Agent for Glasa Globes, Кећес- 
tor Shades, Accumulator Boxes, Carbons 
and Incandescent Lamps, Dashwood House, 
9, New Broad.st, London, Е.С. (Schol:ig 
London, 9059 London Wall) 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury-court, Fleet-street, 
London, any Alterations or Correetions necessary in the above particulars. 


Makers, 57 


: Leadenhall-st. London, Е.С. (249.2 


Schonhery, A, Ce Consulting En /ineer, 28, Vic- 
toria-st, Т, udon, S. W. (447 Westminster) 

Schoner, F., Electrical Engineer, 3, Alexander. 
8t, Leeda (115x) 

Schonheyder, Wm. Mechanica} Engineer, 4, 
Rosebery rd, Clapham Park, London, ЗУ, 
(Schouhr yd, London) 

Schonthei lle dore A.M T M. E., Represen tative 
of Robert Ww Blackwell & Co, Ltd, 14, 

ich-St, Cardiff (OSSS) | 

School of Practica] Engineering, Crysta) Palace 
Company, London, s.t 

SCHOOLS, COLLE 
Profi азот, UC. are расе My №7. 

Schoth, G, A., Electro- Medica] Instrument 
Maker. Swanley, Kent 

Schüler. L., Electrical Engineer, Ferranti Lta, 


Schultz, George, Chief Engincer Notting Hill 


SCHULTZ (GEORGE) & CO, Metal Merchants 
and Manufacturer, Agents, 22-23, Laurence 
ountney - Jane, Loudon, E. C. (Steclhead 
onden, 59,2] Bank) 
Schuster, A., Ph.D. К. R.S., Professor of Physics, 
Owens College, and Vietoria-pk, Manchester 
Schutze, Oscar, Manufacturer of Electrical 
Apparatus, 1, South Front, Southampton 
Schwarte & Hammer, Agents for Wire, Metals, 
&c., A East Juin ax. and 6, Lime-st, London, 
Schwartz, Alfred, A. M. I. C. E. M. I. E. E., Head of 
and Professor in Electrical Engineering and 
Physics Dept., Municipal School of Tech. 
nology, Manchester and Lightwood Ridge, 
Buxton 
Schwind, C. L., Electrical Apparatus Manu- 
facturer, Broomfield, Derby 


Science А Astracts (monthly), 92, Victoria.st, S.W. 
‘elu Voltampere London, 911 V ictoria) Pub- 
lished in two sections: A Physics; В. 
Mechanics (Ann. sub., 18s. each part, or 

8. inelusive) 

Science Gossip (monthly), 110, Strand, London, 
W Pr ice 64.) 

Scientific Alliance Manufacturing Co, 166, Pen. 
tonville-rd, London, N. (H.J. Dale, Man.) 

Scientific Instrument Makers Trade Society, 
Club Cnion-bidgs, Clerkenwell-rd, London, 
E.C, (J. W. Clark, Gen. Sec.) 

Setentine News (monthly), TempleH ouse, Temple. 
Ave, London. Е.С. (Ann. sub., 78.) 

Sclater, Arthur W., Electrica] Engineer, 182, 
Oxford. at, London, W. (Zuiteo London, 5239 

| 


Scobie& Ma-intosh. Dealers in Electrica] Supplies, 
55. Cock hurn-st, Edinburgh 4717 4 Central) 

Scotson, В., Mains Supt, Corporation Electricity 
Works, MAL, sbrough 

Scott, Alexander, M.A.. D. Sc., F.R.S., Superin- 
tendent, Da YY- Faraday Research La boratory, 

oval Instituti n, 20, А] bemarle-st, Lond, W 

Scott, Allen F., Electrica] Engineer, 41, Picca- 
dilly, Bradford 8.7 

Score, Arthur, Electrical Engineer, 4, The 
Parade, Haven Green, Ealing, London, W. 


GES, UNIVERSITIES, &с.— For 
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Scott, A. W., Professor of Physical Science, St, 
David's College, Lampeter, South Wales 
Scott Bron., Engineers and Tool Makers, West 
16) 


London, 8. W. 

SCOTT (ERNEST) & MOUNTAIN, Limited, 
Jectrical and Сепега] Engineers and Brass 
ounders, Close Works, Newcastle-on-Tyne 

(Esco Newen le-on-Ty ne, Р.О. 432 Nat. 
1229); and Norfolk House, Laurence 
Pountney-hill, London, ЕС. ( Escamotur 
London, 9249 Bank) Sre also раје 351 

Scott, Ernest Kilburn, AMLCE., М.1.Е.Е., 
Consultiug Eneincer, 15, St. Helen’s-place, 
London, Е.С. (Kilburn Scott Farningham) 
and Beesfield, Faroingham, Kent 

Scott (Geo.) & Co, Electrica] and General Engi- 

neers, St. Helens, Lancs. 

Scott (Geo.) & Son (London), Ltd, Engineers, 44 & 

46, Christian-st, London, Е, 
ondon, 4.340 Avenue) ; and at Liverpool 

Scott & Hodgson, Ltd, Steam Engine Builders, 


Guide Bridge Iron works, Hovley Hill, near 


Scott (Hugh J.) & Co, Electrica] Еоб вел. 
Ravenhill-ave, Belfast (16117) 

Scott, James, Secretary to the Cuba Submarine 
Telegraph Co, Ltd, 98, Old Broad.st, 
London, E.C. 

Scott, J. F. S., Electrical Engineer, 11, Clare- 
mout- ter, Edinburgh 

Scott, J. H., Electrical] Engineer, 56, Cressing. 
bam d, Lewisham, London, S.E. 

Scott (J. H.) & Co, Engineers & Turbine Make, 
Belfast 

Scott, John S., District Manager, Nationa] 
Telephone Co, Commercial-oldgs Leeds 

Scott, J. Ta, Electrician, 28, Heathwuod-gdny, 


Scott, J. W. P., Electrical Engineer, c/o J. H. 
Holmes & Со, 19, Waterloo.sr, Glasgow 
Scott, M., Electric Lighting Contractor, 32, 
Horton.rd, Bradford 

Scott. Monerieff, K. A., M. I. E. E. % Crompton & 
Co, Salisbury House, London Wall, London, 
E.C 


Scott- Russell, N., Electrica] Engineer, 39, Cole. 
man-st, London, E.C. 
Scott, W., A. I. E. E. Electrical Engineer, 1, 
Shaftesbury-rd Eist, Hammersmith, Lon- 
(Umbrifera London) 
A., A. M. I. I. E., Resid-nt Engineer, 
(Ernest Sentt & Mountain, Ltd), 8. Work. 


tractors, 28, Victuria-at, S.W. Dislodye 
London, 693 West uiuster) ; and 292, Pen. 
tonville-rd, Х. (Trestles London, 3,5 King’ 
Cros 0), Loudon 

Scott, W. Electrical Engineer, Eversley 
Cottage, Middleton, near Manchest ey 

Scott, W, H Electrical Engineer ( Meaars, Lau 
rence, Scott & Со, Limited), Gothie Works, 
Norwich (Gothic Vorwich, 746) 

Scott, Win., S-ientitic Instrument Maker, 1, 
Bloss un- gate, Ripon 
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Scott, William, Electrical Engineer and Agent, 
196, St. Vincent-st, Glasgow (Conductors 
Glasjow, 256) 

Scot, W. S., Electrician, 56, East.st, Grand 
Junction-rd, Brightou 

Scotter, R. H., C.E., M. I. Mech. E., Consulting 
Railway and Tramway Engineer, South- 
port, Lanes. 

Scutush Asbest: s Co, Ltd, Asbestos Manufac- 
turerr, 25 Cadogau- st. Glasgow (77/5 Argyle) 

Scotush Boiler Insurance Co, Ltd, Glasgow ; 
and 1284, Queen Victoria-st, London, Е.С. 
(Jobn D. Young, Man. Dir. ; К. W. Munro, 
Chief Engineer) 

Scottish Central Electric Power Со, 25, 
Frederick et, Edinburgh Sce also Ge 5S] 

Seottish Cranide Co, Ltd, Leven, Fife, Х.В. 

Settich Electrical Contrac tors’ Association 
(Glasgow Centre), 168, St. Vincent-street, 
Glasgow (James M. Davies, jun, C.A., 
Secretary) (Liquid ett Glasqow, YIS Nat., 
1914 Corp.) 

Settith Electrician and ` Electrical. World 
(monthly), 33, North Frederick-st, Glasgow 
(Price 24.) 

Scottish House- to- House Electricity Company, 
Limited, Moorgate-court, Moorgate-pl. 
London, Е.С. (Partnership London, 16001 

and 2681 London Wall), and (electricity 
supply works) Coatbridge See also page 551 
К. S. Dray cott. Resident Engineer 
Н. B. Renwick ... ... Manager & Secretary 

Sextish India Rubber Company, 12, Hanover- 
at, Glasgow (root Glasgow, 690 Nat., 2602 
Corp.) 

Scottish Motor Manufacturers and Traders 
Association 1, York-bldgs, Edinburgh (Sec- 
retary, Т. M. Sleigh) 

Scottish Vulcanite Company, Limited, Viewforth, 
Edinburgh; and at Manchester, London and 
Paris (James D. Sargent, Man.) (Vc 
Edinburgh, 1417 Central) 

Scottish Wireless Electric Syndicate, Ltd, 53, 
Bothwell-st, Glasgow Sec also р. 581 

а Electricians, 6, Thavies Inn, London, 

C. 

Scriven & Co, Engineers Tool Makers, Leeds 
Old Foundry, Leeds 

Seabrook, А. Hugh, Engineer and Manager, 
Electricity Supply Worke, Barking Town, 
Essex ' 21) 

Seabrook Вгов., Makers of Motor Cars and 
Accessories, 32/34, Featherstone-st, London, 
E.C. (4134 Central) 

„ Е. P., Engineer-in- Charge, Municipal 
Electricity Works, Sheffield 

г, J. A., Electrical Engineer, Charing Cross 
and City Electric Co, Ltd, Marshgate-lane, 
Bow, London, E. 

Seager, Laurance, Electric Light and Telephone 
5 Londlon- road, Sittingbourne, 

ent 

Seal (Walter) & Co, Dealers in Electrical 
Suppl:es, 22, Church-st, and Lynn-st, West 
Harde,;col (798) 

Neale, Austen & Barnes, Ltd, Engineers and Elec- 
ue Bel! Fitters, 76 & 18, High-st, Tonbridge, 

ent 
an, Arthur G., M. I. E. E., Electrical Engi- 
neer, Priors Dene, 32, Beaufort rd, Surbiton 
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*Searle, G. F. C., M.A., University Lecturer in 
Physics, Demonstrator in Experimental 
Physica, Cavendish Laboratory, and 20, 
Trumpington-st, Cambridge 

Sears, А. II., X. M. I. E. E., Electrical. Engineer, 
Llandrindod Wells Electric Light and Power 
Co, Ltd, Llandrindod Wells 

Seath (Т. B. & Co, Builders of Electric Launches, 
121, St Vincent-st, Glasgow 

Seaton А. E., M. I. C. I., X., Consulting Engineer. 
32, Victoriast, London, S. W. (Seaquake 
London, 207 Victorias 

Seaton, E. P., M. I. C. E., Consulting Electrical 
Engineer, Metropolitan Ну. Co, 32, West- 
bourne-terrace, Loudon, W. 

Seaton (J.) & Co., Tramway Transfer Makers, 
43, Mitchell-st, Glasgow 

Seaton, W. Sharpey, Assoc. M. Inst. C. E., Consult- 
ing Electrical Engineer, Montague House, 
Richmond, Surrey 

Seaton-Snowdon, F., Engineer & Draughtsman, 
185, South Croxted.rd, West Dulwich, 
London, S.E. 

Secretary for Scotland, Office of. Dover House, 
Whitehall, London, S. W. and Parliainent-sq, 
Edinburgh For Grficials, see page 7.51 

Seddon, Edwin, Asst. Electrical Engineer, Cor- 
poration Electricity Works, Hanley 

Sedgwick & Co, Ve tilating Engineers, 36, West 
Ferry-rd, London, E. (7.78 East) 

Seeck, Max, Dealer in Electrical Accessories. 6. 
Heniietta-st, Covent Garden, Loudon, W.C. 
(Зесск London) 

Sefton-Jonea, H., Chartered Patent Agent, 
322. High Holborn, London, E. C.; and at 
Dublin and Belfast (Discovery London, 
523 Holborn) 

Segnitz, А. E., Electrical Engineer, 102, Spencer- 
st, Dirininghata 

Segundo, E. C. de, Assoc.M.L C. E, Consulting 
Engineer. 267, Dash wood House, New Broad- 
st, London, Е.С. (Awesome London, 2556 
Central) 

Seifert, C. H., Electric Light Fittings Maker, 
24, Farringdon-ave, London, Е.С. 

Selbach, Oscar Сћагјен, Motor Car Builder, 66 
and 664, Gt. Rurse!l- st, London, W.C. 
(Motorcttes London, 341.3 Ger rard) 

Selby, А. L., M.A., Professor of Physics, Uni- 
versity College of South Wales and Mon- 
mouthshire, Cardiff 

Selby-Bigze (D. ) & Co sec Bigge (D. Selby) & Со 

Selden & Son, Electrical Engineers, &c, 180, King- 
st, and 2-10 and 20 40. Dalliug-rd, Hainmer- 
smith, London, W. (35 Hauimersmith) 

SELIG, SONNENTHAL & CO, Engineers’ Tool 
Makers, 85, Queen Victoria-st, and Lambeth- 
hill, London, Е.С. (5119 Loudon, 341 Bank? 

Selkirk, A. A., Manager Wm. M'Geoch & Co, 
Ltd, 11, Charing-cross-rd, London, W.C. 

Selkirk, David B., Electrical Engineer, Norwcod, 
Milngavie, №.В. 

Sellens, Е. С. Engineer-in-Charge, County of 
Durham Electrical Power Distribution Co, 
Ltd, Gate-lie. d-on-Ty ne 

Seller, К. H., Electrical Engineer, 7, Cornhill, 
London, Е.С. 

Bell, M.. Electrical Manufacturers’ Agent. 
124, Finsbury-square, London, Е.С. (4240 
London Wall) 
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*Sellon, John S., Assayer and Metallurgist, 78, 
Hatton-ga: den, London, Е.С. 

Sellon, R. Percy, M.L E. E., Director of Bourne- 
mouth and Poole Electricity Supply Co, 
County of London & Prush Provincial Elec- 
trie Lighting Co, and R. Waygood & Co, and 
Managing Director of Otis Elevator Co aud 
Electric Lighting & Traction Co. of Australia, 
Mansion House-bldgs, 4, Queen Victoria-st, 
London, F.C. 

*Sellon, Stephen, Consulting Engineer, 36, 
Victoria-st, London, ЗЛУ. (Altedu London, 
427 Victoria 

Selvey, Win. M., Electrical Engincer, c/o Mr. 
C. H. Merz, Collingwood-bldgs, Newcastle- 
on-Tyne 

Sendall, Thomas, Manufacturing Electrician, 2, 
Tower-st, Stockton-on-Tees 

Senior, John, Electrical Engineer. Electricity 
Works, Mexborough, near Rotherham 

Sennett, Alfred R., M. I. C. E., M. I. M. E., M. I. E. E., 
Automobile Specialist, 504, King’s - rd, 
Chelsea, London S. W. 

Sepulchre Heating & Lighting Co, Ltd, Electric 
Heating and Cooking Apparatus Makers, 
Dunedin House, Basinghall-avenue, London, 
Е.С. (Calorifere London) 

Sessions & Sons, Switchboard Manufacturers, Slate 
and Marble Works, Gloucester ` and Cardiff 

Seth Bros, Electrical Engineers, 278. Uxbridge- 
rd, London, W. (777 Chiswick) 

Sevenoakes, W., Electrical Agent, 37, Brook-st, 
Holborn, London, Е.С. (1929 Central) 

Severn Electric Launch Co, Riverside Cafe, 
Stourport 

Severs, J., Electrical Engineer, 47, Gerrard-st, 
London, W. 

Sevier, C. J. F., F. R. G. S., Electrician, 79, Palace- 
chmbrs, Bridge-st, Westininster, Lond., S. W. 

Seward & Co., Electrical Еоршеега, Eustbrook, 
Wimborne 

Sewell & Co, Electric Light Engineers, 24 and 
26, River-st, Bolton 

Sewell, Тувоп, Electrical Engineer, 15, Flanders- 
rd, Bedford Park, London, W. 

Sewill, J., Ships’ Telegraph Manufacturer and 
Optician, 61, South Castle-st, and 14 and 
16, Canning-pl, Liverpool {Толе Liver- 
pool, 658) 

Sexton, A. H., F. I. C., Professor of Metallurgy, 
Glasgow and West of Scotland Technical 
College, Glasgow 

Seymour, Bertie Thos., Electrician, 70, Ifield-rd, 
London, З.М. 

Seymour & Co, Electrical Fittings Manu- 
facturers, 1, St. Jumes’ Walk, Clerkenwell, 
London, Е.С. 

Seymour & Graham, Electrical Engineers, 219, 
Oxford-st, London, W. (7263 Central) 
Seymour (Thomas) & Son, Electricians, 431, 

Fulham-rd, London, S.W. 

Seymour, William, Electrical Engineer and Соп- 
tractor, 55, Sloane-sq, and 188, Walton.st, 
Fulham-rd, London, S. W. (202 Victoria) 

Shackleton, J. M., District Manager, National 
Telephone Company, 91, South Mall, Cork 

Shakespear, G. A., B. A., B. Sc., Lecturer in 
Physica, The University, Birmingham 

Shalders & Davis, Electrical Engineers, 17, High- 
at, Southampton (Shalders Southampton, 6) 


Shallcross, G. P., Asst. Engineer, Corporation 
Electricity Works, Birkenhead 

Shanan, C. H., Electrical. Engiueer, 142, Great 
Mersey-st, Liverpoul ; and 33, Victoria-rd, 
Higher Tranmere, Birkenhead 

Shanklin and Sandown Electricity Works (Isle 
of Wight Electric Light and Power Со), 
Shanklin, Isle of Wight (А. Е. Mayes, 
Resident Engineer) 

Shanks (Alex.) & Son, Limited, Steam Engine 
Makers, Arbroath ; and London (Shands 
Arbroath, 30 ; Shankson London, 670 Bank) 

Shanks, David, A. I. E. E., Electrical Engineer, 
40, Gt. Charles-st, Birmingham (lumine 
Birmingham, 2029) 

Shanks, James, Consulting Electrical Engineer, 
79. Mark In, London, Е.С. (Beriberi Londow) 

Shankster, G. C., Electrician, 23, Lee-st, Hull 

Shannon Electric Power Syndicate, Limited, 
12, College Green, Dublin See also раје 251 

Shannon Water and Electric Power Co, 12, 
College Green, Dublin Sce also раје 251 

Shannon, W., Electric Light Contractor, London- 
derry (83) 

Shapley, A. R., Asst. Engineer, Corporation 
Electricity Works, Bath 

Ѕһаг ом ( Ambrose) & Co, Engineers aud Ma: hine 
Tool Mak-ra, Ealing Works, Washford-rd, 
Attercliffe, Shetheld 

Sharland, F., Manufacturers’ Agent, 77, Watling- 
st, London, Е.С. (Allgemein Loudon) 

Sharman, A. W., Dealer in Electrical Apparatus, 
618, Birkbeck Bauk-chmbrs, High Holborn, 
Loudon, W.C. 

Sharman, Hugh, Electrician, Chelmsford Elec- 
tric Light Company, Ltd, Anchor-st, 
Chelmsford 

Sharman, P. A., Consulting 
Cannon-st, London, E.C. 
London, 1147 Central) 

Sharp, Archibald, B. Sc., Wh. Sc., A. M. I. C. E., Con- 
sulting Engineer, Patent Agent and Elec- 
trician, 47, Victoria-st, S.W. (09 Victoria) ; 
and 6, Edith-rd, West Kensington, W. 
London 

Sharp & Co., Electrical Engineers, 17, Sloane- st, 
London, S. W. (1674 Kensington) 

Sharp, H. E., Senior Charge Engineer, Согро- 
ration Electricity Works, Taunton 

Sharp, Sidney, М.Г. Mech. E., M. I. E. E., Consult- 
ing Engineer, 54, Victoria-st, London, S. W. 
(Vivax London) 

Sharp, Stewart & Со, Ltd, Engineers and Loc а- 
motive Builders, Atlas Works, Springburn, 
Glasgow | (2-10 Royal) 

Sharp, T. B. Electrical Engineer, County- 
chmbrs, Corporation-st, Birmingham 

Sharpe, A. H., Metal Merchant, 6 & 8, East- 
cheap, London, E. C, ( Fussicker London, 26.40 
Avenue) 

Sharpe & Co, Mechanical Engineers, Lancaster 

Sharpe, J. W., Electrician, Woodroffe, Port- 
arlington-rd, Bournemouth 

Sharpe, Win. T., Electrical Engineer, Woburn-st, 
Ampthill, Beds. 

Sharples & Co, Electrical Engineers and Contrac. 
tors, 7, Brazennose-st, Manchester (5775) 

Sharples, George, Electrical Engineer, &с., 7, 
Fishergate, Preston, Lanes. (S 
Preston, 190) 


Eugineer, 113, 
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Shaw, Alex., Electrical Engineer, 94, Prospect-st, 
Hull (7787) 

Shaw, Arthur H., Resident Engineer, Electricity 
Works, Ley-st, Ilford 

Shaw. C., Electrician, c/o Eastern Telegraph Co, 
Ele tra House, Finsbury Pavement, London, 
EC. 

Shaw, Chae., Head of Electricity and Physics 
Dept, Municipal Technical Institute, Dar- 


wen 
Shaw. C. H., Electrician, Spring-st, Hudders- 
fleld (%) 


Shaw. C. M., Borough Electrical Engineer, Cor- 
poration Electricity Supply Works, Wakefield 

Shaw (Е. J.) & Co, Manufacturers of Electric 
Light Fittings, Astral Works, Walsall 

Shaw, E. V. F., Electrical Engineer, 8, Spenser-rd, 
Herne НШ, London, S.E. 

Shaw, F. H., Electrical Engineer, County Hos- 
pital, Lincoln 

Shaw (G. Н.) & Son. Electricians, Exchange, 
Blackburn (0830) 

Shaw (Giles; & Co, Dealers in Electrical Supplies, 
72, Manchester-at, Oldbam, Lanes. (I/ 

Shaw, J., A. M. I. E. E., Resident Engineer, Mersey 
Railway Co, Central Station, Birkenhead 

Shaw, John. M. I. E. E., Consulting Engineer, 
Law Union-bldys, 7, Pall Mall, Manchester; 
and Fern Lea, Grosvenor- sq, Sale (Dielectric 
Sale) 

Shaw (John) & Co, Cast Iron Pipe Founders, 
Maryhill Iron Works, Glasgow (Shaw 
Glasgow ; 27 Nat., 27 Corp.) 

Shaw (John), Ltd, Telegraph Wire Manufacturers, 
Yorkshire Wire Rope and Fencing Works, 
Sbetfield (Shaw She field); and London 

Shaw, Joseph, Engineer and Valve Manufacturer, 
Albert Works, Huddersfield 

Shaw (Matthew Т.) & Co, Ltd, Engineers and 
Contractors, 81, Cannon-st, Е.С. (520 Bank); 
and at Millwall, E., London 

Shaw, Philip E., В.А., D.Se, Electrician and 
Lecturer in Mathematics, Physics and 
Mechanics, University College, Nottingham 

Shaw, R., Electrical Engineer, British Insulated 
& Helsby Cables, Ltd, 2, Parsonage, Manchester 

Shaw. Thos. R., Teacher of Engineering, Tech- 
nical School, Altriucham, and 57, West 

Ashton-st, Salford 

Skaw, W.. A. M. I. E. E., Consulting Electrical 
Engineer, 105, Colinore-row, Birmingham 

Shaw (W.) & Co, Steel Castings Manufacturers, 
Middlesbrough ; and London 

Shaw, Walker & Co, Dealers iu Electrical Supplies, 
14, Union-st, Glasgow (43726 Royal) 

Shaw (William A.) & Co, Telephone Contractors, 
10-16, Warren-st, Stockport (131) 

Shaw-Browne, W. D., Local Manager, Pulsometer 
Engineering Co, 76, Old Hall-st, Liverpool 

Shawcross, R. E., A. M. I. C. E., Demonstrator in 
Electrical Engineering, King's College, and 
SCH Oakwood-court, Kensington, London, 

ү 


Shawfield, Chas. Е. C., Borough Electrical 
Engineer, Electricity Works, Commercial-rd 
Wolverhampton (Municipal Wolverhampton, 
314) 

Sheard, George, Engineer Cardiff Pure [се & Cold 
Storage Co, Ltd, Cardiff, and Milford Haven 
‘Sheard cjo Ice Company Cardiff) 


Sheardown, Percy S., Electrical Supt., Dublin 
United Tramways Со, Ringsend Power 
Station, and Danum, Pembroke Park, Dublin 

Shearer, A. G., Asst. Engineer, Corporation 
Tramways, Reading 

Shearer, Robert, Electrical Engineer, 30, Gower- 
pl, Gower-st, London, W. C. 

Shearn, C. H., Electrical. Engineer, opposite the 
Church, Midsomer Norton 

Sheara (Geo.) & Son. Electrical Engineers and 
Contractors, Stafford-rd, Bournemouth 
(Shears Bournemouth, 16.3) 

Sheath Bros, India Rubber Manufacturers, 87, 
City-rd, London, Е.С. (6777 Central) 
Shee, Wm. G., Electrician, 55, West-hill, Wands- 

worth, London, N.W. 

Sheerness and District Electric Power and Trac- 
tion Co, Ltd, Donington House, Norfolk-st, 
Strand, London, W.C. ; and Sheerness Sce 
also p. 81 

Sheffield Corporation Electric Supply Dept, 
Commercial-st, Sheffield (S. Edgar Fedden, 
General Manager and Engineer ; Н. 5. К. 
Parton, Sec.) (Electricity Shefheld, 9) 

Sheffield Corporation Tramways, Sheffield (A. R. 
Fearnley, General Manager ; H. E. Yerbury, 
Chief Engineer) (2470) 

Sheffield Electrical Engineering Co, Dynamo and 
Motor Makers, Dynamo Works, 50, Napier- 
st, Sheffield (Dynamo Sheffield, 741) 

Sheffield Engineers, Ltd, Electrical and Me- 
chanical Engineers, Wellington-st, Sheffield 

Sheffield Smelting Co, Ltd, Platinum Retiners, 
Royds Mill-st, and Arundel-st, Sheffield: and 
at Birminghamand London Sme/tersShe field) 

Sheffield Society of Engineers and Metallurgists, 
University College, Sheffield (Secretary, 
К. К. Knowles) 

Sheffield, T. W., Engineer & District Manager 
British Thomson-Houston Co, Trevelyan- 
аз, Corporation-st, Manchester (A steroid«d 
Manchester, 1297) 

Sheffield University College and Technical Dept., 
St. George's-aq, Shetheld For Professors sce 
page ři? 

Sheffield Wire Co, Wire Drawers, Sylvester- 
gdns, Arundel-st, Sheffield (714) 

Shelby & Co, Oil Filter Makers, 66, Leonard-st, 
London, Е.С.  (Sheldaple London) 

Sheldrick, E., Electrical Engineer and Contrac- 

tor,10,Thurletone-rd, Norwood, London, S. E. 

Shelford & Son, Consulting Engineers, 35a, 
Great George-st, Westminster, London, S.W. 
(Usefulness London, 267 Westininster) 

Shellgrove, W., Electric Bell Fitter, &c., Hack- 
wcod-rd, Basingstoke 

Shephard, Dennis G., A. M. I. E. E., Engineer, Otis 
Elevator Co, Ltd, 4, Queen Victoria-st, Lon- 
don, E.C. 

Shephard, W. H., Electrician, 8, Addison-rd, 
Walthamstow, London, E. 

Shepherd, C.W., Traffic Supt, Edinburgh District 
Tramways Co, Ltd, Edinburgh 

Shepherd, Е. L., Electrical Metal Trades Valuer, 
Abingdon,Berka.( Shepherd Valuer Abingdon) 

Shepherd, F., Electrical Engineer, 25, Thorn- 
bury-rd, Clapham Park, London, S.W. 

Shepherd, Geo. B., Consulting Engineer, 96, 
Leadenhall-st, London, Е.С. (Axial London, 
6946 Central) 
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Shepherd, Joseph, NI. I. E. F., A. M. I. C. E., Chief 
Assistant Electrical Engineer, London 
County Council Tramways, 505, Camberwell 
New-rd, S. E., and 80, Prince of Wales- 
Mansions, Battersea Park, S.W., London 

Shepherd, R., A. JI. I. E. E., Provincial Supt. Na- 
tional Telephone Co, Lid, Teleplume-ave, 
Bristol | 

Shepherd & Watuey, Consulting Electrical Еп- 
zineers, Greek-st-chaimbers, Leeds (Aneryy 
Leeds, ERU 

Sheppard & Co, Ele:triciaus, 5, G:oce:s' Hall- 
court, Poultry, London, E. C. (7477 Central) 

Sheppard, E. ALEE., Electrical Engineer, 
aud London aud South of England Man- 
ager of Simplex Steel Conduit Co, 20, 
Bucklersbury, London, Е.С. (Audiphone 
London, Hi, Bank) 

Sheppard, E. G., A. M I. E. E., Electrical Engineer, 
25. Alb-rt-sy, Clapham, London, S. W. 
Sheppard, J., Electrician, Trays-hill, Ногпзеу- 

lane, London, X. ' 

Sheppard, S. C, Electrical Engineer, Train ways 
Board, Town Hall, Stalybridge 

Shepperd, А. H., Engineer-in-Chiets Depart- 
ment, General Post Office, London, E.C. 

Sheppey Water and Lighting Co, Ltd, Electric 
Light Contractors, 4, Edward-street, 
Sheerness 

Shepstone (Martin А.) & Ca, Consulting and Con- 
tracting Kuyiveers, 9, Vietoria-st, London, 
S. W. (Zr,, London, 200 2 Westminster) 

Sheridan, J., Assistant Superintending Engineer, 
Postal Telegraphs. Dublin 

Sherley-Price, К. (of Wheatley Kirk, Price 
& Co), Albert-chinbra, Albert-sq, Manchester 

Sherley-Price, Henry, M. I. E. E., M. I. M. E., M. S. E. 
(of Wheatley Kirk, Price and Co, Electrical 
and Mechanical Auctioneers, Arbitrators 
and Valuers), 46, Watling-st, London, Е.С. 
(Indices London, 6077 Bank) 

Sherley-Price, S., A. M. I. E. E. (of Wheatley Kirk, 
Price and Со), 46, Wat!ing-st, London, Е.С. 
(Iudices London, 5077 Bank) 

Sherman, Ке пеги & Mus on, Electrical Engi- 
neers, 16 апа 17, Devonshire-sq, Bishopspate- 
st Wt, London, Е.С. (Footbridge London, 
0405 London Wall) 

Sherman (Stephen) & Son, Electric Lamp 
Makers, «6-48, New Corapton-st, and 171, 
Shaftesbury-avenue, London, W.C. (Lilu- 
manate London, 49.39 Gerrard) 

Sherrin & Partners, Ltd, Electrical Engineers, 
45,Dean-8 .Soho,Loadon, W.C.(.3/23Gerrard) 

Sherwin & Co, Dealers in Electric Light Fittings, 
17, Fife-rd, Kingston-on-Thames, Surrey 
(SU Kingston) 

Sherwood (Isaac) & Sons, Ltd, Manufacturers of 
Electric Light Fittings, 44-50, Granville-st, 
Birminghaw 

Shevling, F. S., Electrical Engineer, 55, Middle- 
ton-rd, Banbury 

Shield, James B., Electrician, Spioenberg, Brown- 
side-rd, Cambuslang, N.B. 

Shiels, Elliot & Nelson, Electric Light Contractors, 
190, Bath-street, and 25, Gateside- street, 
Glasgow 

Shill, Percy R., A. M. I. E. E., Mechanical and 
Electrical Engineer, 54, Fairlop-rd, Ley ton- 
stone, London, X. E. 


Shillito, B. J., Electrical Engineer, с/о British 
Thomson-Houston Co, Rugby 

Shilston, T. P., B.Sc., A. I. E. E., Electrical Engi- 
neer, 1051, Chester rd, Stretford, Manchester 

Shimwell, H. & F., Electrical Engineers, 8, Вагк- 
beck rd, Dalston, London, N. E. 

Shiner, A. E., Mechanical and Electrical Engi- 
neer, 17. Took s-court, Cursitor-st, London, 
Е.С. (1 Central) 

Shipbuilders & Engineers Employers’ Asso ла ion 
of Londos, 5, Laurence Pountu-*y-hill, Lon- 
don, E. C. (J. M., Hamilton, Sec.) (4A rerted 
London, 1648 Central) 

Shipham & Co, Ltd, Makers of Expansion and 
Contraction Joints for Steam Pipes, &с. 
Hull (Shipham Hull, 1525) 

Shipley District Council Electricity Works, 
Shipley, Yorks. (S. D. Schofield, A. M. I. E. E. 
Resident Engineer) (190) 

Shipley District Council Electric Tramways, 
Shipley, Yorka. (S. D. Schofield, Chiet 
Engineer) 

Shipman (J.) & Co, Telegraph Wire Manufac 
turers, Atterclitfe Steel Wire Works. 
Wire Mills, Shefheld (Shipman Sheffield, 402 : 

Shipp, J., Electrical Engineer, British Insulated 
апі Helsby Cables, Ltd, Helsby, near 
Warrington 

Shippey Bros, Ltd, Electrical Engineers, 13 & 14. 
King-st, Cheapside, London, Е.С. (Shippey 
Brothers London) 

Sbiras, Oliver, Electrical Engineer, 2, Norfolk-at, 
London, W.C. 

Shirley (A. J.) & Co, Manufacturera of Electric 
Light Fittings, 45, Rathbone-place, London, 
W. 

Shirley (F. С.) & Co, Electric Lighting Contrac- 
tors, 10, Nightingale-parade, Blandtields- 
at, Bslham, London, S.W. 

Shirras, Laing & Co, Ltd, Electric Light Con- 
tracto.a, 46, School-hill, Aberdeen (Lamps 
Aherdeen, 176) 

Shoolbred & Connell, Electric Light Engineers 
aud Contractors, 146, Fleet-st, London, E. C.; 
und 58, George-st, Lu on, Beds, 

Shoolbred, H. G.,  Eleetrie Light Engineer, 
146, Fleet-st, Loudon, Е.С. 

Shoolbred (James) & Co, Electric Light Con- 
tractors, Tottenham Court-rd, London, W. C. 
(Shoolbred London, 1956 Gerrard) 

Shoolbred, J. J. F., Borough Electrical Engineer, 
Corporation Electricity Works, Newcastle, 
Staffs. 

Shoolbred, J. N., B. A., M.I.C.E., Consulting Civil 
and Electrical Engineer, 47, Victoria-st, 
London, S.W. 

Shore, Charles, A. M. I. E. E., Managing Director. 
Pullin & Shore, Ltd, 38, Higher Bridge“ st, 
Bolton 

Shore (T.) & Sons Feed Water Heaters and 
Stam Pump Makers, Albion Foundry, 
Hanley, Staffs. 

Shoreditch Borough Council Electricity Supply 
and Refuse Destructor Works, Coronet-st, 
Shoreditch, London, №, (С. Newton Ruaeell, 
A. M. I. C. E., M. I. E. E., Chief Electrical Engi- 
пеег) (Russell Shoreditch, 1157 London Wall) 

Shoreditch (London) Technical Institute, Pit field- 
street, Hoxton, London, N. (S. Hicks, 
Secretary) 
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Shorrock, L., Electrical Engineer, 
Darwen, Lancs, 

Short, E., Electrician, Kimberley Villa, 
Ba lhain- rd, Lower Edmonton 

Short, Edward A.. Electrician, 15, Onslow-sq. 
London, S.W. 

Short, J ohn, Mathematical and 
ment Maker, 80, Batte 


M., Secretary 
tric Supply Co 
Ne castle. u 
Short, Samu-] A., Dealer in Eiectrical Supplies, 
42, Cloth Ма, ket, Newcastle-on. Tyne Wed 
Shoults, Е. S., Electrical Engineer, Rowsley, 
North Finchle » London, N 
Shrewsbury Corporation 
Works, Shrewsbury (С. М. 
M. I. E. E., A. M. I. M. E., Engineer 
ager) (75 Shrewsbury) 
Shrivell, Wm., Maker ot Electric Light Fittings, 
1 & 2, Castle ^t, Long Aere, London, 
W. C.; and 49 and 60, George-street, 
Brighton 
Shropshire Iron Co, Ltd, Wire 
Hadley, near Wellington 
Wellington Salop) 
pshire & Worcestershire Electrical P 
Co, 54, Parliament.s, London, S.W, 


ахо page 581 
Shurlock, F. W. B. A., B. Sc., Principal of the 
nical College, Derby 


Municipal Tec! 
Shuter, William, Managing Director Te 
and Maintenance Co 


Construction 

Limited, 38, Old Broad.st, London, 
Shutes, В. „ Engineer-in. 

Council Electricity Work 

mondsey, London, S. E. 
Shuttleworth, C. L, Electrician, 

Electricity Supply Works, 
Hull 


Low Hill, 


Scientific Instru- 
rsea-rise, London, 


Я Newcastle-upon-Tyne Elec- 
mpany, 50, New Bridge-st, 
pon-Tyne 


• 


Electricity Supply 
Johnston, 


and Man- 


~ 


Manufacturers, 
» Salop (Sun 


ower 
See 


legraph 
inpauy, 
E. C. 

Charge, Borough 
8, Neckinger, Ber- 


Corporation 
Dagger-lane, 


Shuttleworth (H.) & С 


Materials, &. 
Leeds ( ЈУ. ipers M. enxton) 
Sibbering, George T., M. Iust. C. E., 
ngincer, Taff Vale Railway 
Sibley, C. H., Distri 
phone Co, C 
in 


9, Bleachers, 


Cleansing 
‚ Upper Mill, Mens 


ton, near 


Tele 
Cardiff 

ct Manager National Теје. 
rown Alley and Te пре Bar, 


graph 


о, Lightning Conductor Manufac- 
Wardrobe-cham bers, 171, Queen 
street, London, Е.С. (Ascension 


turers, 
Victoria. 


Sibley (John) & Co., 
пеега and Cont 
| idstone 
Sibson, A. F.C.S., Consulting Chemist, 23, St. 
Mary Axe, London, E. C. 
Siddalls, J., Borough Engineer, 
: verton 
Siebe, Gorman & Co, 
Engineers, 187, 


tebe 
Works, 


Ltd, Electric Light Engi- 
ractors, 26, Gabriel's-hil], 


Town Hall ; 


• 
, 


Lambeth, 


Alexander, M. Inst. С. 
Engineer (Director 
з & Co, 
Anne's. gate, Westm 
Siemens London, 84 


"Siemens, 
Civil 
Brothe 


E., M. I. E. E., 
of Siemens 
Limited), 12, Queen 
inster, London, S.W, 
0 Westminster) 


L TRADES’ DIRECTORY. 


— 1904. SHO—SIL 


& CO, Limited, Теје. 
gray Engineers and Соп. 
; ‚ Оцееп Anne's-gate, West- 
minster, London, S.W, (Siemens оп, 
84) Westminster) ; York M ansion, York-st, 
Westminster, S.W. (Метр ти Гох London, 452 
estminster). Works at Woolwich and 
tafford. Branches at 6, Chariot-st, Hull 
(Stemens Hull, 164 У); 261, West George-st, 
Glasgow ( Scharina Glasgow, 474 Argyle): 
l, Grainger-st West, Newcastle-on-Tyne 
(Siemens Newcastle, | 715); 52, Bridge.st, 
Bristol (Siemens Bristol, 1479) ; 4, St. John’s- 
ва, Cardiff (Siemens Cardil) ; Standard Life 
Absurance Buildings, City sq, Leeds (Siemens 
Leeds) ; 16, O'Connell.st, Sydney, N.S.W. 
(Siemens Sydney) ; and 29, William-at, Mel. 
bourne, Victoria (Siemens Melbourne) 
Carl H. von Siemens Chairman 
F. W. Lawrence Vice-Chairman 
Geo, von Chauvin Managing Director 
A. Gwinner ... 
Alex. Siemens 
A. W. von Siemens 
G. W. von Siemens 
C. F. von Siemens 
A. Sabine neg at 
Submarine and ull Dese 
Cables 
Telegraph A рр‹тафиз, Poles and Inst ruments 
Telephone Apparatus and Switchbourds 
Torpedo Apparatus 
Machinery and A pparatus for Electric Light 
and Power 
Railway Signalling and Block A Pparatus 
Tel hera ge. 
Codes: А В ‘4, Al, Eng 
McCutcheon, W 


Directors 


Secretary 
riptions of Electria 


neering, Lieber 

estern Union, C 

Cable. 

See also page 582 

Siemens Electric Appliances, Ltd, 61 & 62, 
Watling-street, Cannon-street, London, 
Е.С. (Acromion London, 307 Bank) Sec 
also paye 58? 


Siemens, Frederick, Consulting Engineer, 10, 
Queen Anne’s-gate, Westminster, London, 
S.W. (444 Victoria) 

Signals Syndicate, Ltd, 
Engineers, 77, King-s 

arr, Director and Engineer) | 

Silcock, E. J., M. I. C. E., F. G. S., Consultii 

gineer, 10, Park-row, Leeds ' 

1 Motor Car Syndicate, Ltd, Motor Car 

Builders, 5, Warwick-court, Holborn, Lon. 

don, Е.С. 

Silexine Co, Anti-Rust Paint Makers, 20, Bis 

gate-st Within, London, Е.С. 

Sillar, A. M,, M. I. E. E., M. I. Mech. E. 
ing Electrical Engi 
» Queen Anne's. 
don, S.W. ( Adwvisedness 
King-st, Manchester 

Sillar, A. R., Borough Ele 


‚ Morein g 
ommercial 


Wireless Telegraph 
t, Manchester (Alex. 


ig En- 
Silei 


hops- 


poration Electricity Works, ` Osborne sp 
Colchester 

Sillar, G. C., M. I. E. E., “Merrion,” Lingfeld-ave, 
Kingston-on-Thames 

Sillar, H. M., A. M. I. E. E., Distributing Asst., 
Corporation Electricity Works, and 62, 
University-ave, Belfast 

E-D 69 
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Sillem, Wm., Electrical Engineer. (Donnison, 
Sillem D Со), 116, Ct. Portland- street, Lon- 
don, W. 

Silery, William, Borough Electrical Engineer, 
Corporation Electricity Works, Wrexham 

Silver, Н. C., Electrical Engineer, 23, Redcliffe- 
sq, London, S.W. 

Silver (J.) & Co, Electric Bell Fitters, 85, Vic- 
toria-st, Liverpool 

Simkins, А. R., M. I. E. E., Electrical Engineer, 
Alexandra Park, Nottingham 

Simmonds Bros, Electrical Engineers, 118, 
Cromwell-rd (058 Kensington), and (works) 
2, Ashburn-mews, and 4, Blenheim-st, Chel- 
sea, London, S. W. 

Simmonds Bros, Ltd, Electric Light Engineers 
and Contractors, 4, 6 & 8, Newton-st, High 
Holborn, banda W.C. (Niphon London, 
2600 Gerrard) 

Simmons, Henry, Consulting Engineer, 41, 
Devonshire-chmbrs, Bishopsgate-st Wt, 
London, E. C. (6077 Central) 

Simmons, H. H., A. M. I. E. E., Senior Demonstrator 
in Electrical Engineering, Finsbury Tech- 
nical College. and St John’s House, Sevenoaks 

Simmons, W.. Electric Lighting Contractor, 
Martin Works, Frederick-st, Stratford, 
London, E. 

Simms & Co, Consulting Engineers, Kimberley- 
rd, Kilburn, London, N. W. (Erpansille 
London) 

Simms, Manufacturing Co, Ltd, Motor Car 
Builders, Welbeck Works, Kimberley-rd, 
Willesden-lane, London, N.W. 

Sin on, 5. A., Electrical Engineer, Electrical Co, 
Lid, 121-125, Charing Cross-road, London, 
W.C. 

Simpkin, Frederiek, Electrical Engineer, 66, 
Kirkstall.rd, Leeds 

Simpkin, Marshall, Hamilton, Kent & Co, Ltd, 
Technical and General Publishers, and 
Wholesale Booksellers, 4, Stationers’ Hal!-ct, 
31 and 32. Paternoster -row, E.C., and 16, 
James-st, Haymarket, S.W., London (Simpkin 
Marshall, Vitrira and Catapult London) 

Simpkiu, Wilkinson & Gibson, Electrical Appara 
tus, &c, Makers, 66, kirkstall-rd, Leeds 
(Generator Leeds, 471) 

Simplex Motor Co, Motor Car Builders, 23, 
High-st, Tonbridge 

SIMPLEX STEEL CONDUIT C 'O, Ltd (The), 
Head Office: 80, Digbeth. Birmingham 
(Еетоту Вітан ingham, 4053) ; Works: 
Coventry-st, Birmingham ; also at Mansion 
House-chinbrs, 20, Bucklersbury, London, 
E.C. (Audiphone London, 6052 Bank); 
1, Peel-st, Manchester (Eronomical Manches- 
ter, 07025) ; 37, Moortields, Liverpool (77 х); 
and 1654, W. George-st, Glasgow (Simplex 
Glasgow. 5177 Corp) (L. M. Waterhouse, 
A. M. I. C. E., M. I. E. E., General Manager, 
Westinghouse-bldg, Strand, London, W. C. 
(Disclosure London, // Central) See 
insert Advt. facing р. 1054, and p. 38? 

Simplex Telephone Co, 78, Queen Victoria-st, 
London, E.C. 

Simplified Underground Conductor Co, Ltd, 1, 
Harrington-st, and 53, Castle-st, Liverpool 
(Simplified Liverpool, t See also р. 252 


Simpson, A. M., Local Manager National Telephone 
Co, The Hawthorns, Hurst-grove, Bedford 

SIMPSON BROS. (of Hapton), Ltd, Electrical 
Engineers, Electrical Works, Hapton, near 
Burnley (Simpson Hapton, 14 Padiham) 

Simpson, F. А., Re-ident Engineer, Newmarket 
Electric Light Co, Ltd, High-st, Newmarket 

Simpson, G. C., Traffic Manager, Tramways Dept., 
Prospect Place, Southampton 

Simpson, G. P., B.Sc., M. I. E. E., Electrical Engi- 
neer, /o Mather & Platt, Ltd, Salford Icon 
Works, Manchester 

Simpson (James) & Co, Ltd, Engineers, &c., 101, 
Grosvenor-rd, London, S.W.  (.tquosity 
London, 805 and SOG Westminster): and at 
Newark-on-Trent 

Simpson, Joseph F., Electrical Engineer, 2, Bright- 
8t, Blackpool 

Simpsou (M.) & Son, Dealers in Electrical 
Supplies, Crooked-In, Canning Dock, Liver- 
pool (6749 Central) 

Simpson, P.C., Chief Asst. Engineer, Corporation 
Electricity Works, Kingston-on-Thames 
Simpson, R., Engineer and Manager, Tynemouth 
and District Electric Traction Co, North 

Shields 

Simpson, R., Resident Foreman, London County 
Council's Electricity Station, Victoria Em- 
bankinent, London, Е.С. 

Simpson, W., A. I. E. E., A. M. I. M. E., Managing 
Engineer and Secretary Electric Generating 
Stations, Ltd, and Secretary West Cumber- 
land Electrice Tramways Co and Public 
Undertakings Syudicate, 55, Market-street, 
Manchester (Comparison Manchester, 2999) 


| Simpson, Walter, Electric Lighting and Power 


Contractor, 446, Union-st, Aberdeen 

Sims, P. J., Electrical Engineer, 17, Montague- 
st, Glaszow 

Sims, Randolph P. G. Electrical Engineer, 
J. G. White % Co, Ltd, 224, College-hill, 
London, E.C. 

Sinclair, Alex., A. M. Inst. C. E., M. I. E. E., Hafod 
W dta. and 6, Richmond-villas, Swansea 

Sinclair & Co, Electric Fittings Makers. 19, Eldon- 
^t, London, К.С. (Eatinctum London) 

“Sinclair, Daniel, General Manager British Insu- 
lat a and Helsby Cables, Ltd, Prescot, Lancs 

Sinclar & Ewing, Dealers in Electrical Supplies, 
Nerbergat , Dundee (7/02) 

Sinclair, F. C. H, Electrician, Artillery Mansiuns, 
75, Victoria st, London, S.W. 

Sinclair, Geo., Engineer & Boiler Maker, Albion 
Boiler Works, Leith (Sinclair Leith, 637) 

Sinclair, Wm., Electrician, 60, Thistle-st, Edin- 
burgh (Sy) 

Singer (J. W.) & Sons, Manufacturers of Eiectric 
Light Fittings, Frome, Somerset; and 1, 
Arundel st, London, W.C. (Singers Fromc) 

Siuger, Dr. ОсКаг, Electrician, 146, King Henry’s- 
rd, South Hampstead, London N.W. 

Single-Wire Multiple Telephone Signal Co, Ltd. 
In liquidation (бео. В. Neilson, Electra 
House, Finsbury-pavement, London, E.C., 
Liquidator) 

Singleton, T., Electrician, Rohais, Guernsey 

Siugton (A.) & Co, Electrical Engineers, 4, Port- 
land-st, Manchester (Singtons Махећемет, 
1073) 


SINKING FUND AND INTEREST TABLES — s¢¢ 
pages 14? to 150 

Sinnott, J., 2nd Class Technical Officer, Engi- 
neering Dept, G. P. O., London, E. C. 

ing, W. B., Electrical Engineer, Laurence, 

Scott & Co, Ltd, бос Works, Norwich 


Sitch (Wm.) & Co, Electrical Engineers, 48, 
Berwick at. Soho, London, W. (4776 Central) 
Skater, H. B., Shift Engine-r, Corporation 


Electrical Engineer 
( Welch, Fry, & Skelton » Salisbury House, 
London Wall, E.C. (Skyward London, 978 


Skelton & Co, Railway and Tramway Engineers, 
71, Finsbury Pavement, London, ЕС. 
( Hiskelton London, 165? London Wall) 
H MAP (COLOURED) OP ELECTRIC 
AND RAILWAYS / n pocket at 
end of hook 


Skidmore (W.) & Co, Manufacturing ЕПес- 
tricians, 59. Cemetery-rd, Sheffield 

Skillen (R) & Co, Electrical and Mechanical 
Engineers, Веуег!еу-га, Hull 

Skinner (James P.) & Co, Spiral Spring Makera, 
Thomas.at, Sheffield | Springs She field, 6.33) 

Skinner, Т. W., A. M. I. E. E., Electrical & Mechani- 
cal Engineer, Lyncombe, London-rd, St. 
Leonards-on-Sea 

Skipwith, H., A. M. I. E. E., Engineer and General 
Manager British Prometheus Co, Ltd, 18, 
London.id, Kingston-on-Thames (Prome- 


theux Kingston-on. Thames, 199 P. O. Kingston ` 


Electrician, 33, 
near Manchester 
& Co, Boiler Composition 
Tooley.at, London, S.E. (u. 


Po plar-grove, 


Slack (Thos.) & Co, Ltd, Electrical Engineers, 
Wellington-rd South, Stock port 

Slacke, В. B., Electrical Engineer,Corporation-st, 
Blackburn 

Slark, Henry, Electrical and Mechanical En gineer, 
Stanley House, Farm-lane, Walham Green, 


Slater, Alexander, Electrica] Engineer, J. & P. 


С 

Slater, С. A., Electrical 
Westinghouse Electric & 
bldgs, Sheffield 

Slater, Ernest, Electrical 
George-st, S.W., and 10, 
den, N.W., London 

Slater (James) & Co, Electrical Engineers and 
Art Metal Workers, 251, High Holborn, 
London, W.C. (7 riad London, 369 Holborn) 

Slater & Russell, Electricians, 48, Bridge-st, 

olton (098.2) 

Slater, Thos, G., Consulting Electrica] Engineer, 

19, Welling ton-grove, Wellington-rd Sou th, 
Stock port 

Slater (W. Н.) & Co, Electrical Engineers, 52, 
Blackstock.rd, Highbury, London, №. (166; 
North) 


Engineer, 19, Gt. 
Minet.gdns, Harles. 


Please forward at once to Mr. d. TUCKER, 1, 2 
London, any Alterations or Corrections necessary in the 
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Slater, Wm. P., Electrical Engineer, ** Baen 
Retiro," The Avenue, Southampton 

Slatter, Alfred, Electrica] Engineer, 1, Arundel. st, 
London, W. C. (7446 Central) 

Slattery, L., Manager, Blackpool, St. Annes and 
Lytham Tramway Co, Black pool, Lanes. 

Slaughter, Т, E., Electrica] Engineer, London 
Electric Supply Corporation, 25А, Cockspur- 
st, London, S.W. 

Sleaford Urban District Council Electricity 
Works, Sleaford, Lincs, (R. G. Spenser- 
Yates, Chief Engineer) 

Sleeman, C. W., Electrician, 12, Bessborough-st, 
Piiulico, London, S.W. 

Sleigh, Joseph P., British Thomson. Houston Co, 
Ltd, 83, Cannon.«t, London, Е.С. 

Slevin, J., Borough Electrical Engineer and 
Tram ways Manager, Corporation Electricity 
Supply Works and Tramwaya, Wigan 

Slingo, W., District Supt. (N, Wales) Postal Tele- 
graphs, Bangor 

Sloan Electrica] Co, Ltd, Electrica] Engineers, 15, 
Fore-st-ave, Lond, Е.С. ( Conradtys London, 
808 London Wall) See also раје As? 

Sloan & Lloyd Barnes, Consulting Electrica] Engi- 
neers & Chartered Patent Agents, 34, Castle- 
st, Liverpool (Technical Li verpool, 6050) 

Sloan, R. M., Motor Car Agent, 89, Regent-st, 
London, W. (Fretfully London, пи; Cen tral) 

Sloper (Chas.) & Son, Telephone Engineers, 14, 
Brittox, Devizes 

Slough & Datchet Electric 
Central Station, Windsor 

Sly, Dibble & Co, Insulating ? 


st, London, E. (е 

Smail, David, Consulting Eugineer, 19, Water- 
loo-st, and 134, yndland-rd, Glasgow 
(265 Argyle and 790 Partick} 

Smail, James C., Electrica] Engineer, Depart. 
ment of Agriculture and Technica] Instruc- 
tion, Dublin 

Smail, J. and R., Dealers in Electrical 
South Methven.st, Perth, М.В. (278) 

SMALL, J. MILN, Consulting Engineer, 17, 
Victoria-st, Londen S.W (Eudiometer 

ndon, 75 Westminster) 

Small, W. A., Electric Bell and Telephone Con- 
tractor, South. d, Hayward's Heath 

J., The Lawn, Waterloo.rd, 


Supplies, 


Engineer, 53, Fore-st, 


D., Engineers’ Steel Rule 
d-st, Birmingham 
Smart, A., Consulting Engineer, Егић, Kent 


Smart, Campbell, Electrica] Engineer, 13, Carl- 


Smart, Lewia A., Consulting Engineer, 572, Вігк. 
апсегу lane, London, 
W.C. (Uncanny London, 4982 Holborn) 

Smart (Thos.) & Sons, Ltd, Electric Light Fit- 


Chas., Electrical Engineer, Thorn. 
Moseley, Birmingham 
J. А. M., Electrical Engineer, 52, 
Victoria-at, London, S.W, 


and 3, Salisbury-court, Fleet-strest, 


above particulars. 
-v 690» 
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Smedley Bros, Ltd, Engineers & Boiler Makers, 
Belper, Derbyshire (Smedleys Belper, 12) 

Smeeton, E. E., Asst. Electrica] Engineer, City 
Electricity Works, York 

Smeeton & Page, Electrical Engineers, 65, Queen 
Victoria-st, London, E. C. (/olanthe London, 
5845 Bank) 

Smellie, Alfred, Electric Light Fittings Maker, 
11-15, Rochester-rd, London. S.W. 

Smelt, D. J., Consulting Engineer, River Plate 
House, Finsbury Circus, London, Е.С. (Smelt 
Loudon, 1000 London Wall) 

Smethain, A., Consulting Chemist, 16, Bruns- 
wick-st, Liverpool (245. Central) 

Smethurst & Co, Makers of Electric Light Fit- 
tings, 74, Duke-st, Grosvenor-sq, London, W. 

Smethurst | H.) & Co, Auctioneers and Valuera 
to the Electrical and Mechanical Engineer- 
ing Industries, 57, Omumaney-rd, New Cross, 
London. S. E. 

Smethurst, Wm., A. M. I. E. E., Electrical Engineer, 
194. Kay-st, and 18, Eckersley-rd, Bolton 

Smethwick Telephone Со, 1.41, Borough Printing 
Works, Smethwick. See also раде 2827 

Smillie, J. A., Electrical Engineer, 59, Clancarty- 
rd, Fulham, London, S.W. 


Smith, A. C. Imrie, Electrician, 12, York-st, 
Glasgow 


Smith, A. Cameron, M.A., B. Sc., Assi-tant, Phy- 
sics Dept. Heriot-Watt College, Edinburgh 

Smith, Albert, Electrical Engineer, 54, Hounds- 
gate, Nottingham (JX) 

Smith, Alexauder, Electrical Agent, 12, Hanover- 
st, Glasgow ` (Proof Glasgow, 600) 

Smith, Archer, Manager North Midland District, 
National Telephone Co, Licbfield-«t, and 10, 
Paget-rd, Tettenball, W olverhampton 

Smith (Archibald) & Stevens, Electric Cranes 
and Hoists Makers, Janus Works, Queen's- 
rl Battersea, London, S. W. (Hydraulics 
London, 119 Battersea), and at Manche-ter 

Smith, Armistead, Electrical Engineer, Lord-st, 
Keighley 

Smith, Arthur Denby, Electrical. Engineer, 
E dE Electrical Engineering Co, Keighley 

Smith, T., Works Supt. Electricity Works, 
ER 5, Bradford- -ter, Buckley Wells, Bury, 
Lancs. (20) 

Smith (A. & W.) & Co, Engineers and Makers 
of Electrical Shearing & Punching Machines, 
57. Cook-st, Glasgow (17244 South Side) 

Smith, B. L., Electrician, Scalands, Roberts- 
bridge, Sussex 

Smith, Caleb, Shipbuilder, Engineer and Tank 
Maker, Мегхеу Forge, Horstall-st, Liverpool 
(Caleb Liverpool, 19) 

Smith, C. Bottomley, M.LE.E., Resident. Engi- 
neer Hove Electric Lighting Company, Lud, 
Davigdor-rd, Hove, Sussex  (£ectricity- 

Works Hove, 2299) 

Smith, C. E., Electrical Engineer (Christy Bros 
and Middleton, Chelinsford 

Smith, C. E., Consulting Engineer, Clifton-ave, 
West Hartlepool (2725) 

Smith, €. F.. Wh. Sc., A.M.L.C.E., A. M. I. E. L.., 
Head of Electrical Engineering Dept., South- 
Western Polytechnic, Mauresa-rd, Chelsea, 
Loudon, S.W. 

Smith, Charles, Electrician, 
Soutliwark, London, S. E. 


29, London-rd, 


Smith, Charles James, Electric Light Соп- 
tractor, 23, King-st, Regent-st, London, W, 
(86 % Central) 

Smith (Charles), Sons & Co, Ltd, Electric Light 
Fittings Makers, 12, Oxford-circus-ave, Lon- 
don, W. (7352 Central); and at Birmingham 

Smith & Co, Electrical Engineers, 8 and 9, 
Clerkenwell-green, London, E.C. 

Sinith & Coventry, Ltd, Engineers and Tool 
Makers, Ordsal-lane, Salford (Gresley Мате 
chester, 204) 

Smith & ( ‘той, Electrical Engineers, Providence- 
st, W estgate, Bradford (1.2399) 

Smith, D., Asst. Eugineer, Corporation Elec- 
tricity Works, Stanley-rd, Tunbridge Wells 

Smith, David J., Engineer and Motor Car Builder, 
Gt. Arthur-st, Goswell-rd, London, Е.С. 
(0047 Central) | 

Smith, E., B.Sc., A. R. C. Sc., Teacher of Electrical 
Engineering and Physics, Technical Insti- 
tute, Leyton 

Smith, Е. Bremner, Consulting Electrical En- 
gineer, Oswestry 

Smith, Edwin C., Electro-Chemical Engineer, 
80, Mildenhall-rd, Clapton, London, М.Е. 

SMITH (Е. J.) & CO, Electrical Engineers, Nun- 
head Jane. Peckham, London, S.E. 

Smith. Eric Rivers Electrical Engineer, 134, 
Heath-st, Hampstead, London, N.W. (074 
King's Cross) 

Smith, E. Shrapnell, Consulting Motor Engineer, 
Cecil-chmbra, East Strand, London, W.C. 
(5963 Central) 

Smith, Е. W., Electrical Engineer, 68, College- 
st, Chelsea, London, S.W. 

Smith (Featherstone: & Sons, Merchants and 
Agents, 67, Leadenhall-st, London, E.C. 
Smith, F. E., Teacher of E lectrica! Engineering, 

The Polytechnic, Regent-st, London, S.W. 

Smith, Francis, Electrician and Engineer, 21 
and 23, Lullingtoa- rd, Anerley, London, S.E. 

Sinith ( Frederick) & Co, Wire Manufacturers, Lud, 
Halifax: and at Salford S Halifax, as 
Anaconda Mauchester, 2334) Seealsopageó82 

Smith, Frederick, MI. I. E. E., Wire Manufacturer, 
Anaconda Works. Salford, Manchester 

SMITH e T. & OO, Old Electric 
Lamp Ends, Scrap Cable, &с., Buyers, 2, 
Ranelagh- rd, East Ham, London, Е. See 
Advt., p. 1260 

Smith, F. S, Asst. 
Electricity Worke, 
mouth 

Smith (F. W.) & Co, Ltd, Electrical Engineers, 
181, Chapel-st. Salford. Manchester (Trolley 
Manehester, 5807); 33, Chapel-st, South- 
port (Duma Southport, 0405) ; and at 
St. Helens, Lanes. 

Smith (G. B. & Со. Dealers in Electrical 
Supplies, Church-st, Blackpool, Lancs. (J) 

Smith, G. E.. Electrical Engineer, 58, Mapperley- 
rd, and 229, Mansfield-rd, Nottingham 

Smith, G. E., Chief Engineer, Dartmouth Elee- 
tricity Supply Works, Dartmouth 

Smith (G. F.), Ltd, Machine Tool Makers, Paragon 
Ironworks, Halifax (Radial Hulifar, 715) 

Smith, (Geo. H., Electrician and Inventor, 37, 
Daniel-st, Cathays, Cardiff 

Smith, G. J., Electrical Instrument Jeweller, 
17, Malta-st, Clerkenwell, London, E.C. 


Engineer, Corporation 
Gun Wharf-rd, Ports- 
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SMITH (GEO) & SON, Agents for Vogts’ | Smith, Reginald A., M. I. M. E., II. I. E. F., Electrical 
Helmet Metal Polish, 5, Philpot-lane, Engineer, Messrs, Dorman and Smith, 
. London, Е.С. (Bassett London, 2 4.5 Avenue) Ordsal Electrical Worka, Salford, Man- 
Smith & Grace Screw Boss Pulley Co, Ltd, · chester ( Current Manchester) 
| Thrapston ; апа London (Grace Thrapston) Sinith, Robert А., Consulting Engineer, Palace- 
Smith, Н. District Superintendent, Edison & chambers, 9, Bridge.st, Westminster, Lon- 
Swan United Electric Light Со, 38, Grey- don, S. W.; and 51, Strawberry-hill-rd, 
St, N ewcastle-on-Tyne Twickenham (Emissivity, 3105 Gerrard) 
Smith, Harold, Electrical Engineer, Netherheys, Smith, Prof, Robert H., M. I. M. E., M. I. E. E., 
_ Colne, cs, ( A. M. I. C. E., Consulting Engineer, Parlia. 
Smith (Herbert) & Co, Motor Makers and ment-mansiona, Victoria-st, London, S.W., 
Agents, 29, Finsbury -pavement, London, Smith & Robinson, Electrical Jewe] Hole Мапи. 
E.C facturers, 42, Spencer.at, London, Е.С. 
Smith, Roger T., B.Sc., A. M. I. C. E., MI M. E., 
Electrical Engineer, 17, Victoria. st, Londlon, 
S. W. 


Smith (H. J.) & Son, Electrical and Telephone 
Engineers, Maidstone 

Smith A Holeman, Electrical Engineers, 97 
High-st, Peckham, London, S. E. 

Smith, H. Sidney, Electrician, Acetylene Illuini- 


Smith (Samuel) & Co, Oil Refinera, &с., 33, 
Compton.st, Goswell.rd, London, Е.С. 
(Cypher ОП Works London, 4381) Central) 

Smith, $. C., District Manager, National Tele- 
phone Co, 7, Muxeum-at, J pswich 

Smith, S. J., District Manager National Tele- 
phone Со, 40, Earl-st, Maidstone 

Smith (S. & Sons, Ltd, Non-Magnetisable Watch 
and Chronograph Makers, West Strand 
Observatory, (only address) 9, Strand, 
London, W.. (Smith 9 Strand London, 8327 
Gerrard and 19.39 Central) 

Smith A Stanstield, Elecsricians, 58, Mottram- 
rd, Stalybridge 

Smith, T., Electric Lizht Fittings Maker, 48, Upper 
Marylebone.st, Great Portland-st, London, 
W 


Smith (Н.) & Son, Electric Light Engineers and 
Contractors, 5, Wetherby-ter, Earl's Court- 
rd, and Ifield-rd, London, S.W. Swa 
Kensington) 

Smith, H. St. L., Assistant Secretary, Eastern 
and Eastern and South African Telegraph 
Companies, Electra House, Finsbury Pave- 
ment, London, Е.С. 

Smith, Hubert Elwell, Consulting Electrical Engi- 
veer, 2, Gt. Stuart-st, Edinburgh 

Smith, Н. Whitmy, A. I. E. E., Consulting Elec- 
trician, “ Towerfield,” Northampton 

‘Smith, Jabez, Electrica] Engineer, Faversham, 
Kent 

‘Smith, Jas. 8., Electrician, Lecturer, Heriot- 
Watt College, and ; Scone-gdniy, Edinburgh 

Smith, J, Ciceri, Direct-Reading Micrometer 
Maker, 6, Holborn-viaduct, London, Е.С. 

) 


Smith, T., Maing Заре inte dent, Corporation 
Electricity Work, Wolverhampton 

Smith (T, В.) & Sons, Electric Light Contractors, 
20 and 29, Queen-st, Watford 

Smith (T. E.) & Co, Electrical Engineers and 
Contractors, Sandy wood, Keighley 

Smith (Т. Н.) & Со, Electrical Engineers, 
8, East-parade, Leeds 

Smith, Thomas, Proprietor Масгоот Electricity 
Works, Macroom, Cork 

MITH (THOMAS) & SONS, Electric Crane 

Makers, Steam and Electric Crane Works, 
Old Foundry, Rodley, near Leeds (Smith 
Rodley, 18 Stanningley): and 9, Victoria- 
st, London, S.W, (decrocher London, (4 
ictoria) 

Smith, Thor., A. I. E. E., Mains Supt., Corporation 
Electricity Works, Wolverhampton 

Smith (Thos.) & Co, Dealers in Electrical 
Supplies, 24, Broad. at, Halifax, Yorks (448) 

Smith (Thos, Arnold) & Co, Ltd, Electrical Engi- 


mith (J. & H.), Ltd., Electrician, c., New 
Briggate. Leeds (328 Central) 
ith, J. і 


ton-terrace, Stockton-on-Tees 

Smith (J. J.) & Co., Electrica] Engineers, 46a, 
Holborn-viaduct, London, E.C (Ae house 
London, [51 Holborn) 

Smith (J ohn) & Co, Engineers and Gearing Мапи. 
‚ acturers, Carshalton, Surrey ( Sutton) 
Smith (Jonas) & Co, Makera of Electric Wire 
Casings, 94-98, Belvedere-rd, London, S.E. 

Mod ing London, 695 Hop) 
Smith () -) & Son, Electric Lighting Contractors, 
„North. rd, Brighton 
Smith, J. W., Electrical Engineer and Electric 
Lighting Contractor, D Low - pavemen t, 
| Nottingham 
ш J. & W. B., Makers of Glaas Globes, 21 


Bodney-rd, Hackney, N.E., London 
23, Farringdon.rd, London, Е.С. (Glass. 
orn) 


Smith, T. Robert, Resident Electrical Engineer, 
Corporation Electric Tramways, Leicester 


42, Parliament-st, London, S.W. (Urban 


Smith, W., Manager Taun ton and West Somerset 
Electric Railway and Tramway Co, Tram- 
way Depot, Taunton 

Smith, Walter, Electrica] Engineer, Claremont, 
320, Edgware.rd, Edgbaston, Birmingham 

Smith (Warren) & Co, Electrical Engineers, 

66, College st, Chelsea, London, S.W, 

(Smuts London) 


Termen Belfast, 231) 
ath, R. Bowman, Manager, Mersey Railway 
Со, James-at Station, Liverpool | 
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Smith, Wasteneys, Consulting Engineer, 60, 
Sandhill, Newcastle-on-Tyne 

Smith, W. F., Supt. of Special Arrangements 
Branch, Post Office Telegraphs,, G.P.O., 
London, E.C. 

Smith, W. H., Electrical Engineer, 55, High-st, 
Bedford 

Smith, W. H., Electrical Engineer, Anti-Vibra- 
tor, Ltd. Limes-rd, and Fernbank, Aberdeen- 
rd, Croydon 

Smith, William, Electrical Engineer, Municipal 
Technical School, Birmingham 

Smith, William O., Telegraph Engineer, Messra. 

| Elliott Bros., Century Works, Lewisham, 
London, S.E. 

Smith & Wilshaw, Lathe and Tool Makers, King- 
aton Works, Hopwood.lane, Halifax 

Smith, W. M., Consulting Коріпеег, 11, Queen 
Victoria-st, London, Е.С. 

Smith (Wam.) & Co, Electricians, 65, Oriel-rd, 
Homerton, London, N.E. 

Smith (Wm.) & Co, Dealers in Electrical Supplies, 

245, Broad-st, Pendleton, Manchester (96) 

(Wm. J. ) & Co. Electrical Engurs, 1, Pont- 

at, and 9, Chester-place Mews, London, S.W. 

Smith, W. S., B.Sc., Electrical Engineer and 
Manager, ‘Gutta Percha Worka of Telegraph 
Construction and Maintenance Co, Ltd, 
Wharf-rd, City-rd, N., 13, Courtfield-rd, 
S. Kensington, S.W., London; and Rother- 
hurst,” Hotberfield, Sussex 

Smithdale, Arthur E, Engineer and Boiler 

. Maker, Acle, Norfolk 

Smith-Saville, В. W., Engineer and Manager, 
Corporation Tramways, Darwen 

Smithers, J., Electrician, a1, Borough-st., Brighton 

Smithfield Markets Electric Supply Company, 
Limited, 57, Charterhouse-st, London, Е.С. 
(G. M. Powell, Sec. and Man. ; E. Ridley, 
Eng.-in-Chief) (0682 Holborn) See also p. 22 

Smiths & Со. (Ltd.) Now Gray (James) & Son 
& Smiths & Со. (. v.) 

Smith's Injector Co, Ltd, Midland Works, 
Station-st, Nottingham — (Zryector Notting- 
ham, 146) ; and London 

Smithson, Sharpe & Co, Electrical and Mechanical 
Engineers, Sykes-st, Hulme, Manchester 
(1987 Central) 

Smokeless Chimney Co, Ltd, Furnace Engineers, 
Albert-square, Manchester 

Smout, Alan, Electrician, 31, Connaught-st, 
Hyde Park, London, W. 

Smyth Bros, Electric Bell Fitters, 56, Fore-st, 
[pawich 

Smyth, C. M., Electrica! Engineer, Callender’s 
Cable & Construction Co, Hamilton House, 
Victoria Embankment, London, E.C. 

Smyth, J. McFall, As«oc.M.Inst.C.E , M. I. E. E., 
Borough Electrical Engineer. Corporation 
Electricity Works, Keighley, Yorks. 

Smyth (Ј.) & Sons, Manufacturers of Electric 
Light Fittings, 17, Wicklow-st, Dublin 
Smyth, M. G., A. II. I. E. E., Man: ager and Consult- 
ing Engineer, Electricity Station, Larue, со. 

Antrim 

Smythe, Carrington R. G., A. I. E. E., London and 
District Manager m Messrs. J. H. Holmes 
& Co, 17, Soho-square, London, W. 

Sneath, J. G., Electrical Engineer, 32, West 
India Dock-rd, London, E. 


Smith 


*SNELL, ALBION T., Assoc. M. Inst. C. E., 
M. I. E. E., Consulting Electrical Engineer, 
Suffolk House, Cannon-st, Е.С. (//awarra 
London, 8173 Bank), and 15, Chats worth- rd, 
Brondesbury, N. W., London 

Snell, C. Scott, Electrical Eugineer, 55, Victoria- 
st, London, S W. 

* Snell, John F. C., A. M. I. C. E., M. I. M. E, M. I. E. E., 
Borougli Electrical and Tramways Engineer, 
Town. Hall, Sunderland (949) 

Snook, J. B., Electrical Engineer, 154, Hound's- 
gate, Nottingham (Snook Nottingham) 
Snowden, C., Electrical Engineer, 129, Arundel- 

st, Landport, Hants 

Snowden & Co, Electrical Engineers, Barnsley 

Snowden, W. H., Electrician and Outside Works 
Manager, Rashleigh Phipps & Со, 102, 
Oxford-st, London, W. 

Snowdon, Harry, Consulting Telephone Engi- 
neer, 52, Queen Victoria-st, London, E.C. 
(8041 Bank) 

Snowdon, Sons & Co, Lubricant Manufacturers, 
Millwall, London, E. (Snowdrift London, 
1.27 Eastern) 

Snowdon, W., Cons ilting Engineer, 24, Basing- 
ball at, Leeds 

Soames, А., Managing Director of the Langdon- 
Davies Motor Co, Ltd, 101, Southwark-st, 
London, Е.С. (Dumophon London, 277 Hop) 

Soar (Henry) & Со, Accumulator makers, 85, 
Grove-rd, Bow, London, E. 

ЗОСТЕТЁ D'EXPLOITATION DES CABLES 
ELECTRIQU ES, Makers of Electric Wires 
and Cables, Cortaillod, Switzerland See 
Advt., р. 9, and also CONTINENTAL DIVISION 

Société Francaise d' Automobiles, 20, Hay market, 
London, S.W. (Limousine London, 6804 
Gerrard) 

Société des Lunetiers, Scientific Instrument 
Makers, 56, Hatton-gdn, London, E.C. 
(Optical London) 

Société la Métaliurgique, Tramcar Builders, 26, 
Nieliolas-lane, London, Е.С. 

Societé Nouvelledes Produits Emailléset Etamés, 
Makers of Reflectors, 71, Queen-street, Lon- 
don, Е.С. 

Society of Arts, 18 & 19, John-st, Adelphi, Lon- 
don, W.C. (Praxiteles London, 110 West- 
minster) For particulars sce page 6.06 

Sociely of Arts Journal (weeklv), 18 and 19, 
John-st, Adelphi, London, W.C. (Price 6d.) 

Society of Chemical Industry, Palace-chmbrs, 
9, Bridge-st, Westminster, London, S.W. 

Sir Win. Ramsay, К.С.В., Е.К.5. President 
Charles G. Cresswell... ... ... Secretary 

Society of Engineers, 17, Victoria- st, London, S. W. 
(David В. Butler, Pres. ; P. Е. Nursey, Sec.) 
(75 Westminster) 

Society of Experimeutal Engineers, Dundee (Sir 
John Leng, M.P., Hon. Prest. ; L.F. Norrie, 
Thornbank, Newport, Fife, Hon. Sec. 

Society of Model Engineers, 57, Minard-rd, 
Hither Green, London, S.E. (W. T. Bash- 
ford, Chairman : H. G. Riddle, Sec.) 

Society of Motor Manufacturers and Tr.ders, 
Ltd, Norfolk House, Norfolk-st, London, 
E. C. (.Novendum Lonaon, 3570 Gerrard) 

*Soddy, F., M. A., Specialist in Radio. activ i ty, 
University College, Gower-st, W. C., and 
184, Lancaster - rd, Notting Hill, W. , London 


Softly, R., Electrical Engineer and Contractor, 
48, Addington-st, Ramsgate 

Solomon, Н. G., A. M. I. E. E., Electrical Engineer, 
„„ Westminster, London, 

Solomon, Maurice, Electrician, 12, Едић-га, 
West Kensington, London, W. 

Somers, В. M., A. I. E. E., Electrical Engineer, 
Silver Royd House. Wortley, Leeds 

Somerset and District Electric Power Co, Broad - 
at, Bristol See alao page 582 

Somerville, G. J., Electrical Engineer, Donington 
House, Norfolk-st, Strand, London, W. C. 

Somerville, G. W., Electrician, 51, Milnshaw- lane, 
Accrington 

Soper, Н. E., M.A., A. I. E. E., Electrical Engineer, 
5, Blenh · im- parade, Cheltenham 

Sotheby & Co, Electrical Engineers, 28, Victoria- 
st, London, S. W. (Lintyerous London, 379 
Westminster) 

Souper, Philip, Electrical Engineer, British West- 
inghouse Co, Trafford Park, Manchester, and 
27, Ryecroft-rd, Stretford, pear Manchester 

Soutar, G. Electrical Engineer, Greyfriars Foun- 
dry, Elgin 

South African Engineer (топи у), 15, Philpot-In, 
London, E.C.; and at Manchester and 
Johannesburg (Ann. sub. 7s. 6d., single 
copies 6d.) 

South African Works Syndicate, Ltd, Electrie 
Railway and Tramway Contractors, 110, 
Cannon-st, London, E.C. 

SOUTH AMERICAN CABLE COMPANY, 
Ltd, 106, Cannon-st, and 22, Royal Exchange, 

London, Е.С. (J. Jeffery, Sec. & Manager) 
(Rdampago London) See also page 582 

South American Light & Power Со, Ltd, 37, 
Lombard-st, London, Е.С. (Н. Е. Solly, 
Sec.) (Trusty London, 158 Avenue) See 
ale page 582 

Seuth, Harry, Electrical Engineer, 43, Rathbone- 
place, London, W. 

South Kent Electrical Co, Electric Light Con- 
tractors, 30a, The Pantiles, Tunbridge Wells 

South Lancashire Electric Supply Co, Ltd, 
9, North John.st, Liverpool (Alfred Tracey, 
F.C.LS., Sec.) (Tractory Liverpool, 7927 
Central) See also p. 583 

Suth Lancashire Electric Traction and Power 
Со, Ltd, 9, North John.st, Liverpool 
(Alfred Tracey, F. C. I. S., Бес.) (Tractor 
Liverpool, 7927 Central) See also раде 283 

South Lancashire Tramwaye Co, 9, North John- 
st, Liverpool (Alfred Tracey, F. C. I. S., Sec.) 
(Traetory Liverpool, 7927 Central) See 
also раде 583 

South London Electric Supply Corporation, Ltd, 
Bengeworth-rd, Loughborough Junction, 
London, S.E. (H. H. Boyer, Sec. ; H. W. 
Sprunt, Manager and Engineer) (Southerner 
London, 1096 Hop) See also page 583 

South London Inland and Submarine Telegraph 
Traivi::< ': llege, la, 5 & 5, Saltoun-rd, 
Brixton, London, S.W. (Chas. B. Ward, 
Principal) (165 and 165а Streatham) 

uth Shields Electricity Supply Works, South 
Shields (J. H. Cawthra, Chief Engineer) (191) 

&uth Shields Tramway and Carriage Co, Ltd, 
Donington House, Norfolk-st, London, 
\.С.; and South Shields See also р. 583 
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South Staffordshire and East Worcestershire 
Institute of Mining Engineers, Colmore- 
chmbra, $, Newhall-st, Birmingham (Alex- 
ander Smith, M. I. C. E., Secretary) 

South Staffordshire Mond Gas (Power and Heat- 
ing) Co, Trindle House, Dudley (Edmund 
Howl, Man. Dir. ; У. Н. Carder, Sec.) 

South Staffordshire Tramways (Lessee) Co, Dar- 
laston (H. Hartlev, Man. ; W. F. Cox, Sec.) 
(Tramways Darlaston, 8) See also page 353 

South Wales Brattice Cloth and India Rubber 
Co, East Uek Works, Newport, Mon. 

South Wales Electrical Power Distribution Co, 
Royal-chambers, Queen-st, Cardiff Sce also 
page 153 

South Wales Institute of Enyineers, Institute- 
bldgs, Park-place, Cardiff (T. Jones Price, 
Secretary) 2 

South-Western Electrical Co, Ltd, 2, Palace-ter, 
Fulham Palace-rd, London, S.W. (Setnut 
London, 68 Р.О. Putney); and 31, Pepy's- 
rd. Wimbledon 

South-Western Polytechnic, Manresa-rd, Chel- 
sea, London, S.W. (599 Western) See also 
page 727 

Southampton Corporation Electricity Supply 
Works, Back-of-the- Walls, Southampton (Н. 
Е. Street, Borough Electrical Engineer) (116) 

Southampton Corporation Electric Tramways 
(Н. F. Street, Chief Engineer) 

Southee, T. W., Electrical Engineer, 11, Gloster- 
pl, Folkestone 

Southend Corporation Electricity Works, South- 
end-on-Sea (W. E. J. Heenan, Berough 
Electrical Engineer) 

Southend Corporation Electric Tramway», Lon- 
don-rd, Southend (W. E. J. Heenan, Elec- 
trical Engineer; J. Ward, General Manager) 

Southend Electrical Engine.ring Со. Weston- 
rd, Southend-on-Sea 

Southend-on-Sea Municipal Technical School 
For Professors see paye 727 

Southern Counties Monorail Syndicate, Ltd, 7, 
St. Helen’s-pl, London, Е.С. See also р. 583 

Southern Di-trict Electricity Corporation, 66, 
Victoria-at, London, S.W. (Е. E. Smitb, Sec.) 

Southern Electric Free Wiring Co, 183, Above 
Bar, Southampton See also р. 583 

Southey, George, Electrical Engineer, Western 
Mail, and 156, Richmond-rd, Cardiff 

Southey, H. E., Electrical Engineer 40, Crouch 
End-hill, London, N. 

Southey, Ltd, Electrical Engineers, 43, King's- 
rd, Southsea (Sion Portsmouth, 176) 

Southport Corporation Electricity Works, Crow- 
lands, Southport (R. S. Downe, Chief Engi- 
neer) (366) 

Southport Corporation Electric Tramwaya, 44, 
Chapel-st, Southport (Thus. J. Kendrew, 
Manager) (110) 

Southport Tramways Co, Ltd, 30, Norfolk-st, 
Strand, London, W.C. «ее also p. 588 
Southwark Boreugh Council Electricity Worka 
Penrose st, Newington, London, S.E. (J. В. 

Blaikie, Chief Engineer) (1328 Hop) 

Southwold Electricity Supply, Southwold (Coast 
Development Co, Ltd, Proprietors; F. R. 
Hunter, Resident Engineer) 

Soutter, A. C., Electrician, 96, Wellesley-rd, 
Gunnersbury, London, W. 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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Soutter (Wm.) & Sons, Ltd, Makers of Electric 
Light Fittings, Farm-st Works, Birming- 
ham; and Loudon (Soutters Birmingham, 
4115) 

Soward, A. W., F. C. S., Electrician, 28, Therapia 
rd, Honor Oak, London, В.Е. 

Sowter, Wm. J. U., A. M. I. E. E., Borough Elec 
trical Engineer Dorchester, Dorset 

Spagnoletti, C. E. P. della D., M. I. C. E., M. I. E. E., 
Consulting Electrical Engineer to Great 
Western Railway, 16, Frognal-ter, Hamp- 
stead, London, N. W. : | 

SPAGNOLETTI (J. E.) & CO, Manufacturing 
Electricians and Contractors, Goldhawk 
Works, Goldhawk.rd, London, W.  (/sobar 
London, 181 Hammersmith) 

Spalding, Percy Alfred, Electrical Eugineer, 14, 
Torrington-sq, London, W.C. 

SPANISH NATIONAL SUBMARINE TELE- 
GRAPH COMPANY, Ltd, 98, Cannon-st, 
Lond. Е.С. (Guanche London) See also p. 583 

Robert Kaye Gray  .. Chairinan 
E. March Webb, M.I E.E. Secretary 

Spanish Telephone Company, Limited, 39, Loin- 
bard-st, London, Е.С. Sce also раде 584 

Spark, Alex, Electrician, 55, Summer-st, Aberdeen 
(820) 

Spark. C., Asst Maios Supt, Corporation Elec- 
tricity Works, Croydon 

Spark, J. W., Borough Electrical Engineer, 
Devonport Electricity Works, East Stone- 
house, Devon 

Sparks, Charles Pratt, M. I. C. E., M. I. E. E., Chief 
Eugineer County of London and Brush Pro- 
vincial Co, Consulting Engineer to Bourne- 
mouth and Poole Electricity Supply Co, 
Richinond (Surrey )Electric Light and Power 
Co, and Scottish House-to-House Elec- 
tricity Co, Moorgate- ct, Moorgate-pl, London, 
E. C.; and Bayonne, Ditton Hill, Surbiton 

Sparks, H. C., Electrician, Suffolk House, Putney- 
hill, London, S. W. 

Sparks, H. H., Electrical Engineer and Elec- 
trician, Coralie, Granville-rd, aud 16, High- 
at, Cowes 

Spaven, W., Manager Corporation Electric Tram- 
ways, Portsmouth 

Spearing & Stark, Electrical Engineers, 107, 
Merton-rd, Wimbledon, London, S.W. 

SPECIFICATION (STANDARD) FOR TESTING 
ELECTRICAL MACHINERY IN GERMANY 
See pages 103 to 106 

Speed, E. J., Superintendent, Postal Telegraphs, 
Bournemouth 

Speedwell Motor & Engineering Co, Ltd, Elec- 
trical Engineers and Motor Car Builders, 134, 
Broad.st, Reading (Speedwell Reading, 347); 
and 151, Knightsbridge London, S.W. 
(Garserpo London, 1.278 Kensington) 

Speedy, Eynon & Co, Electrical Engineers and 
Contractors, 14, Victoria-st, Westminster, 
London. S.W. ( Dielectric London, 522 West- 
minster) 

Speed y, Percy, Electrical Engineer, 14, Victoria-st, 
S.W. (Dielectric London, 522 West.), and 
51, Rupert-st, Cavendish-at, W., London 

Speight (David) & Sons, Tramway Contractors, 
Canal Basin, Leeda 

Speight, Joseph, Tramway Contractor, Barrack- 
st, Leeds 
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Speight,’ J. W., Charge Engineer, Borough 
Council Electricity Works, Globe-lane, 
Woolwich, London, В.Е. | 

Speight, J. W., M.J.E.E., A.M.I.M.E., Consulting 
Electrical and Tramway Engineer (Quin & 
Speight). 13, Victoria-st, and 1. Hollywood- 
villas, Melrose-rd, West Hiil, London, S.W. 

Speir, Kennett В. N., Electrical Engineer, Sutton 
Bonnington, Lougbborough 

Брега, C. Wm., Electrical Engineer, Morgan 
Crucible Co, Ltd, Battersea Works, Lon- 
don, S.W. 

Speke, J. W.. Electrician, 177, Spencer place, 
Leeds (6v Chapeltown) 

Spence, Е. R., Electrical Engineer,102, Lewisham- 
rd, London, S.E. 

Spence, J., Electrica! Engineer, 14, Bolton-ter, 
Newcastle-on-Tyne ` ` 

Spence, J. K., Electrical Engineer, High-st, 
Spilsby, Lines, 

Spence, Wilfrid L., A.M.ILC.E., M. Inst. M. E., 
Managing Director British Electric Plant 
Co, Ltd., Alloa, N.B. 

Spencer. Charles J., Consulting Engineer, 11, 
Hills-pl, Oxford-st, Londoa, W. 

Spencer, C. J., A.M.LE.E., General Manager of 
Corporation Electric Tramways, and 3, 
Thornhill-villas, Thornbury-rd, Bradford 

Spencer & Co, Ltd, Electric Crane and Hoist 
Builders, Melksham, Wilts; and Londou 

Spencer, F. Barnes, Engineer and Manufacturers’ 
Agent, Meter Dept of Ferranti Ltd, Doniug- 
ton House, Norfolk-st, London, W.C. 

Spencer, Frederick, M.I.E.E., Manager Corpora- 
tion Electric Tramway Dept, Skircoat 
Tramway Depot, Halifax 

Spencer, G. T., Consulting Engineer, Wneatfield, 
Tetworth 

Spencer (James) & Co, Crane and Machine Tool 
Makers, Chamber Ironworks, Hollinwood, 
Lancs. (Spencer Hollinwood, 207); and 5, 
Dowgate-hill, London, Е.С. (Pynegar 
London, 291 Bank) 

Spencer, J. E. and N., Tramwav and Telegraph 
Pole Makers, 14, Gt St. Thomas Apostle, 
London, Е.С. (Tubes London, 9770 Central) 

Spencer, John, Limited, Tube Makers, Wednes- 
bury (Tubes Wednesbury, 4) ; and London 

Spencer, S., Electrical Engineer, 14, Gt. St. 
Thomas Apostle, London, К.С. (Tubes 
London, 9720 Central) 

Spencer, W., Electrical Novelty Maker, 57, 
Hampstead-rd, London, N.W. 

Spencer, W. E. S. H., Electrical Engineer, St. 
Margaret's, Hitchin 

Spencer (W. H.) & Co, Eugineers and Boiler 
Makers, Hitchin, Herts. (Engine Hitchin) ; 
and London 

Spennymoor Elec'ricity Works (Northern 
Counties Electricity Supply Co), Spennymoor 

Spenser & Co, Electrical Engineers, Stratford- 
on-Avon 

Spenser- Yates, R. G., Chief Electrical Engineer, 
Electricity Works, Sleaford 

Sperati, Joseph, Electrical Engineer, 12, Mor- 
timer-st, London, W. (Zempus London, 
6339 Gerrard) 

Sperling & Co, Financial Agents of the British 
Columbia Elec. Railway Co, 8, Austin-fri 
London, Е.С. (Etenim London, 3329 Central) 
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Sperryn & Co, Ltd, Electric Fittings Makers, 
Hoapital-at Works, Birmingham  (Sperryn 
Birmingham, 770) 

Sphere Electrical Engineering Co, Electrical 
Engineers, 3, Unity-st, College Green, 
Bristol (Dynamo Bristol, (и; 299) 

Sphere Lighting Co, Ltd, Manufacturing 
Electricians, 28, Commercial-st, Leeds 
Spielmann, I., Consulting Engiveer, 56, West- 

bourne-ter, Hyde Park, London, W. 

Spiers, F. S., B.Sc., A. M. I. E. E., Electrical En- 
gineer and Metallurgist, 82, Victoria“ st, 
London, S. W. 

Spiers & Pond, Limited, Dealers in Electric Light 
Fittings, 35-38, New Bridge-st, London, 
Е.С. (Spierpon London, 120 Holborn) 

Spiller, Arnuld, Chemist and Electrician, South 
Benwell Works, Newcastle-on-Tyne 

Spir (Thos.) & Co, Ltd, Engineer» and Mill 
Furnishers, 5, Lady's Bridge, Sheffield 

Spivey & Jubb, Electrical Engineers, Ings Mills, 
Batley Carr, and Bradford-rd, Dewsbury, 
Yorks. (8 у Central) 

Spon, С. А. Electrician 45, 

Brockley, London, В.Е. 

Spon, E. & F. N., Ltd, Technical Publishers, 
125, Strand, London, W.C. (7450 Central) 

Spooner, A. F., Patent Agent, 323, High Hol- 
born, London, W.C.  (/mprovably London, 
480 Holborn) 

Spooner, Н. J., M. I. M. E., A. M. I. C. E., F. G. S., 
Professor and Director Polytechnic School 
of Engineering, 911, Regent-st, London, W. 
(Polytechnic London, 3747 Gerrard) 

Sporborg. Н. N., Engineer Traction Dept., 
British Tbomson-Hous:on Co. Rugby 

Sprague, J. T., Consulting Electrician, 117, 
Green-lane, Birmingham 

Spratt Bros, Electrical Cabinet Work Manufac- 
turers, Tudor-rd, Hackney, London, N.E. 
(Rhamnus London, 366 Dalston) 

Sprunt, H. W., A. M. I. M E., A. M. I. E. E., Manager 
and Engineer, South London Electric Supply 
Corporation, 64, Bengeworth- rd, Lough- 
borough Junction, London, S. E. 

Spry, F. M, Chief Clerk, Corporation Electric 
light Offices, The Hayes, Cardiff 

Spurling. О. C., Factory Engineer, Western 
Electric Co, N. Woolwich, London, E. 

Spurr, Gilbert R., Tramway Manager, District 
Counci] Electric Tramway», Ilford 

Spurr, Inman & Co, Engineers and Boiler Makers, 
Calder Vale Boiler Works, Wakefield (77) 

Spurrier, Glazebr. ok & Co, Ltd, Lubricating ОЙ 
Manufacturers, 66, Vict oria-et, London, S.W. 

баште, A., Dealer in Electrical Supplies, 98, 
Bradford-rd, Dewabury, Yorke (7? x Central) 

Squire, C. E., c/o Underground Electric Rail- 
way Co. of London, Ltd, Hamilton House, 
Victoria Emtankment, London, Е.С. 

Squire, E. H., Electrical 
Northumberland. alley, London, E. C. 

Squire, Hastings, Resident Engineer, Chelsea 
Electricity Supply Co, 12, Alpha-pl, Flood- 
st, Chelsea, London, S. W. 

Spire, L. R. L, Consulting Engineer, 9, Bush- 
lane, Cap non-st, London, Е.С. (Rhom- 
Lndal London, 5300 Bank) 

ЗАМ. Dry Battery Со, 13, Bateman's-row, 
ЗЫ reditcb, London, Е.С. 


Wickham-rd, 


Engineer, 8, | 


Stafford Corporation Electricity Supply Works, 
Stafford (Н. Pooley, Manager and Engineer) 

Stafford, J., Electrical Engineer, Greatham, 
Stockton-on-Tees 

Stafford, W.S.,Asst. Engineer, Cormul Electricity 
Works, Watford 

Staffordshire Potteries Manufacturers’ Associa- 
tion, Secretary, А. Р. Llewellyn, Piccadilly, 
Tunstall, Stoke-on-Trent 

Staines & Egham Light Railway Со, Ltd, Nor- 
folk House, Victoria Embankment, London, 
W.C. (Е. B. Wallis, Sec.) 

Staker Bros, Engineers and Electricians, Man- 
deville-cres, Enfield Wash, London, N. 
Stallybrass, Leonard, Electrical Engineer and 
Manager District Electric Co, 39, Berry-st, 

Wolverhampton 

Stalybridge, Hyde, Mossley and Dukinfield 
Trainways and Electricity Board, Town 
Hall, Stalybridge (A. H. Gibbings, Engineer- 
in-Chief) (277) 

Stamford Electricity Works, Stamford (Urban 
Electric Supply Co, -Proprietors ; W. E. 
Milns, Chief Engineer) 

STAMM, W., Avent for Fried. Krupp А.Д. 
Grusonwerk and Ernst Schiess, 25, College 
hill, Cannon-street, London, Е.С. (Pyxor 
London, 5483 Bank) See Advt., p. 1041 

Stamp, №, F., Chief Asst. Engineer, Corpora- 
tion Electricity Works, Devonport 

Stanbury & Co, Eleetrical Engineers, 9, Commu- 
tation-row, Liverpool (3358 Central) 

Stancombe, T. R., Engineer-in-Charge, District 
Council Electricity Works, Durnsford-rd, 
Winibledon 

Standage, Н. U., Consulting and Manufacturing 
Chemist, Aston Manor, Birmingham 

Standard Asbestos and Lubricant Company, 
Northumberland-alley, London, E С. 

Standard Electric Co, Ltd, Manufacturing 
Electricians, 16, Garlick-hill, London, E.C. 
(Wingolf Loudon, 5992 Bank); and 50, 
Oswald-st, Glasgow (& у) See also page 082 

Standard Electrical Engineering Co, Electrical 
Engineers and Contractors, New-st Works, 
Tan Bank, Wellington, Salop (Bowyer Wel- 
lington ор) ; and Queen-st, Market Dray- 
ton (F. К. Bowyer, Manager) 

Standard Metal Engraving Co, Name Plate and 
Dial Manufacturers, 93 and 94, Chancery- 
lane, Lendon, W.C. (Unissued London, 1143 
Central) 

Standard Motor Co, Ltd, Electric Motor Car 
Builders, 57, Earl-st, Coventry 

Standard Time Co, Ltd, 19 and 21, Queen Vic- 
toria-st, London, Е.С. (Celebrious London, 
2820 Bank) See also раје 554 

Standard Varnish Works, Insulating Varnish 
Makers, 23, Billiter-st, London, Е.С. (Al- 
tators London, 3059 Avenue) (Pinchin, John- 
son & Co, Selling Agents) 

Standard Wire Co, Ltd, Wire Manufacturers, 
West Mills. Sowerby Bridge, Yorks (227) 

Stanfield, Prof. Richard, F. R. S. E., A. M. Inst. C. E., 
A. R. S. M., Professor of Mechanical Engineer - 
ing, Heriot-Watt College, Edinburgh 

Stanger, R. H. Harry, Consul ing Engineer & 
Chemist, Chemical Laboratory & Testing 
Works, 2, Broadway, Westminster, London 
S.W. (117 Westminster) 
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Stanger-Leathes, L. G., Electrician, 76, Cyprus- 
st, Stretford, Manchester 

Stanhope, J. H., Engineer., P.O. Telephone Ex- 
change, Carter-In, London, Е.С. 

STANHOPE WATER ENGINEERING CO, 
Ltd, 20, Bucklersbury, London, E.C. (Stan- 
hope London, 986 Bank) 

Staniar (John) & Co, Wire Manufacturers, 
Manchester Wire Works, Manchester (Gauzc 
Manchester, 3300) 

Staniland, N., Borough Electrical Engineer, 
Dorough Council Electricity Works, and 2, 
Priory -gdns, Priory-rd, Hornsey, London, N. 

Stanley Bros., Ltd, Conduit and Pipe Manu- 
facturers, Nuneaton (Stanleys Nuneaton, 1:2) 

Stanley, E. A., Manager Electric Railway and 
Tramway Carriage Works, Preston, Lancs. 

Stanley Instrument Co, Makers of Electricity 
Meters, 66, Victoria-st, London, S.W. 

Stanley, Rupert, B.A., Chief Lecturer in Physics 
and Electrical Engineering, Municipal Tech- 
nical Institute, Belfast 

Stanley (W. F.) & Co, Ltd, Mathematical and 
Drawing Instrument Makers, 4,5 &10 Great 
Turnstile, Holborn, W.C. ( Turnstile London, 
188 Holborn), 15, Railway Approach, S.E. 
(871 Hop), and 8, Victoria-st, S. W. London 

Stanuage, Geo., Engineer, Postal Telegraphs, 
74, North Side, Wandsworth Common, 
London, S.W. 

Stannah, J., Engineer & Crane Builder, Skin 
Market-place. Bankside, London, S.E. (Lifts 
London, 1262 Hop) 

Stannard & Co, Electrical Engineers, Stow- 
market У 

Stanney, W. D., Engineer and Manager Ryde 
Pier Electric Tramways Co, Ryde, I.W. 

Stanafield, H., B.Sc., A.L E.E., Principal Physics 
and Electrical Engineering Dept., Municipal 
Technical School, Blackburn 

Stanton Bros, Wire Drawers, &c., 75, Shoe-lane, 
London, E.C. 

Stanton, F. & E., Wire Drawers for Electrical 
Purposes, Lewisham, London, S.E. (Ara- 
neolus London, 84 Deptford) 

Stanton Ironworks Co, Ltd, Engineers and 
Ironfounders, 130, Gt. Suffolk-st, London, 
S.E. (Ilydrant London, SGO Hop); and 
Stanton Iron works, near Nottingham 

Stanton, J. C. M., M. Inst. E. E., Electrical En- 
gineer, Elmsleigh," Sutton, Surrey 

Stanton, T. E., D. Sc., Supt. of Engineering Dept., 
National Pl:ysizal Laboratory, Bushy House, 
Teddington (c/o Physics Teddington) 

Staples, Henry J., A.LE.E., Electrician, Spon- 
don, Derby 

Staples, R., Electrician, Board School - rd, 
Woking (Staples Woking) 

Stapley, Alfred, Consulting Engineer, 49, Fins- 
bury - pavement, London, E.C. (9571 
London Wall) 

Star Electric Light Со, Electrical Engineers, 34, 
Alexandra-st, Southend-on-Sea 

Stark, С. & J., Electric Bell Fitters, 24, Earl 
Grey-st, Edinburgh (SSS Central) | 

Starkey, J., Mains Engineer, Council Electricity 
Worke, Wallasey, Cheshire 

Starkey, T. H., Agent for Measra У. №. Wolff & 
Co tof Wevelinghoven, Germany), Rosebery- 
buildings, John Bright-st, Birmingham 


Starkey, Wm. Henry, Electrician, 37, Earlham- 
grove, Forest Gate, London, E. 

Starkie (Jas.) & Sons, Ltd, Wire Workers, 
Church-st, Preston, Lancs. (147) 

Starling, Frank H., Electrical Engineer, Managing 
Director Blackburn, Starling & Co, Ltd, 
Gresham Works, Nottingham (с/о Black- 
burn Nottingham, 238) 

Starling. S. G., B.Se, A. I. E. E., Lecturer т 
Physics and Electrical Engineering, Munici- 
pal Technical Iustitute, Romford-rd, West 
Ham, London, E. 

Starnes (J. S.) & Sons, Makers of Ships' Tele- 
graphs, 18, Broad-st, Ratcliff, E., and Billiter- 
at, E.C., London (Starnes Ratcliff London, 
7320 Central) 

Starr, David A., Electrical Engineer and 
Manager, Clyde Valley Electrical Power 


Co, 55, Bothwell.st, Glasgow (Valley 
Glasgo, 1504 Corp.) 
Statham (Harry) & Co, Electrical Engineers, 


74, Walton-st, Chelsea, London, S.W. (768 
Western) 

Statter, John G., Electrical Engineer, Cornwall- 
bldgs, Newhall-st, Birmingham ; and 68, 
Victoria-st, London, S.W. (Slutter London) 

Staunton (F. M.) & Co, Motor and Tram Car 
Speed Indicator Manufacturers, Excelsior 
Works, Blyth-st, Bethnal Green, London, E. 

Staveley, A. W., Manufacturing Electrician 
(Gent & Co), “ Walsoken,” Stoneygate-rd, 
Leicester (Lodestone Leicester, 2040) 

Stavers, John, Electrician, 24, Willow - rd, 
Hampstead, London, N.W. 

Stead. Wm., Electrical Engineer, Hey House, 
Preston-ave, Eccles, Manchester 

STEAM, SOME PROPERTIES OF DRY ВАТО- 
RATED—see page 75 

Steam Packing and Engineers’ Sundries Co, Ltd, 
58, West Ferry-rd, Millwall, London, E. 
(Stoma London, 3086 Eastern) 

Steam Power Syndicate, Ltd, Engineers and 
Boiler Makers, 2, Queen Anne's - gate, 
London, S.W. | 

Steamship, The (monthly) devoted to Marine 
Engineering, Shipbuilding and Ship Electric 
Lighting, 2, Custom House-chmbrs, Leith 
Edited by John Lockie, C.E., Wh. Se. 
(Price 6d.) (Lockie Leith) 

Stearn, C. H., Managing Director Zurich Incan- 
descence Lamp Company, 47, Victoria- 
st, London, S.W.; and Avoca Lodge, Bran- 
stone-rd, Kew Gardens (Zurichtungy London) 

Stebbins, E. Vail, General Manager, Chloride 
Electrical Storage Co, Lid, Clifton 
Junction, near Manchester 

Steel Barrel Co, Ltd, Makers of Electrically- 

: Welded Steel Barrels, Drums, &c., Phonix- 
wharf, Uxbridge (Barres Uxbridge, 04.4) 

Steel Brothers, Electrical Engineers, 14 & 15, 
Montpellier-arcade, Cheltenham 

Steel Company of Scotland, Ltd, 23, Royal 
Exchange, Glasgow ; and (Works) Hallside 
Newton, and Blochairn, N.B. 

Steel Core Concrete Co, Ltd, Troughing Manu- 
facturers, Suffolk House, Laurence Pount- 
ney-hill, London, Е.С. (Sceeidlha London, 
1548 Central) 

Steel, Harry Е., Electrical Engineer and Lighting 
Contractor, 12, Park-place, Cheltenham 


975 


ELECTRICAL TRADES' DIRECTORY.—1904. 


STE—STE 


Steel Pipe Co, Ltd, Makers of Telegraph Poles 
aud Steel Pipes, Kirkcaldy (Aqudentus 
Kirkcaldy, 95) 

Steel, К. Elliot, M.A., Principal and Professor of 
Electricity апа Physics, Technical School, 
Northampton 

Steel, Robert, Electrician, 
Mount Florida, Glasgow 

Steel Rope Pulley Block Co, Ltd, Makers of 
Pulley Blocks, Cranes, &c, Sheffield 

Steel & Wilson, Electric Bell Fitters, 4, Wash- 
ington-st, Glasgow | (249 Argyle) 

Steele, Chas. H., Electrical Engineer, 21, 
Worrall-rd, Clifton, Bristol 

Stele, Н. R., Electrical Contractor, East.st, 
Berkine 

Steele, J. G., Chief Station Supt., Corporation 
Electricity Works, West Hartlepool 

Steele, Louis J., M. I. E. E., Electrical Engineer, 
H. M. Dockyard, Portsmouth 

Steele, Ralston & Co, Electricians, 26, West 
Blackhall-st, Greenock 27) 

Steggall, J. E. A., M. A., Professor of Pure and 
Applied Mathematics, University College, 
Dundee 

Stegmann, G., Electrical Engineer and Contrac- 
tor. 10, North Side, Wandsworth Common, 
London, S.W. 

Stegmann & Co, Electrical Engineers and Соп- 
tractors, Brighton Railway Approach, St. 
Јоћо'в- ћи, Clapham Junction, London, S.W. 
(Ampere London, 618 Battersea) 

Steger, Alph., Hydraulic Engineer. 28, Victoria- 
st, London, S.W. (Prizable London) 

Stemhart & Vogel, Electro-Chemical and Electro- 
Metallurgical Engineers, Blackfriars Test- 
ing Works, 91, Blackfriars-rd, London, S.E. 
(Item London, 293 Hop) 

Steinhoff, Sons & Muir, Ltd, Makers of Insu- 
lating Compound, 6, Trinity-&q, Tower 
Hill. London, Е.С. (Ultramarine Lendon, 
1-53 Avenue) 

Stemitz, J. J., Electrical Engineer, Brush Elec- 
trial Engineering Co, Victoria Works, 
Belvedere-rd, London, S.E. 

Steinthal, Е. T., Electrical Engineer, 15, Cooper- 
„ Manchester (Amber Manchester 

$) 

Steintbal. G. A., Electrical Engineer, 15, Cooper- 
st. Manchester; and Montpelier - bldgs, 
‚ Harrogate (777) 

Steinthal, W. Р., M.Sc, A.M.LE.E., Electrical 
Engineer, 41, Piccadilly, Bradford, Yorks. 
(Electrie Brad ford) 

Stennor J.) & Co, Ltd, Electrical and General En- 
кїп ег», Fore-st, Tiverton, Devon (Ste nnor 
Tirerton) See also р. 554 

Stephen (Geo.) & Son, Dealers in Electrical 

‚ Supplies, 29, Castle-st, Dundee (179) 

Мерћеп, Thomas, Consulting Engineer, 166, 

. Market-st, Aberdeen (1110) 

nens & Co, Electric Light Contractors, 9, 

.. High-street, Bideford (Castings Bideford, 9) 

“ephens, Hilliard, A. M. I. E. E., A. V. I. M. E., Elec- 
tical Engineer, 39, Victoria st, West- 
minster, London, S. W. (StaAlwerk London, 
1525 Vietoria) 

“Hens, Jas. H, Electrician, Eastern Tele- 
Path Co, Electra House, Finsbury Pave- 
meat, London, Е.С. 


28, Florida - st, 


Siephe s, J. F., Sectional Engineer, Postal 
Telegraphs, Bangor 

Stephens, Joseph H., Electrical Engineer, 42, 
Pigott-st, Limehouse, London, E. 

Stephens, R., О. aler in Elec'rical Supplies, 128, 
Northumberland-st, Newcastle - on - Tyne 
(1.256) 

Stephens, Sinith & Co, Ltd, Electrical and General 
Engineers, 1, Cuba-st, Millwall, London, №. 
(Reckenzaun London, 3155 Eastern) 

Stephenson (G. V.) & Sons, lronmongers and 
Electricians, 31, Blackburn-rd, Accrington 
(26X) 

Stephenson (Robert) & Co, Ltd Locomotive 
Works, Hebburn-on-Tyne ; and Dariington 
(200) 

Stepney Borough Council Electricity Works, 27, 
Osborn-st, Whitechapel, London, E. (W. C. P. 
Tapper, Eogineer and Manager) (2949 
Avenue) 

Sterling Varnish Co, Oil and Varnish Manufae- 
turers, Brougham-st, Blackfriars-rd, Man- 
chester (eduction Manchester) 

Stern-Sonneborn Oil Co, Lubricant Manu- 
facturers and Refiners, 57, Gracechurch-st, 
London, Е.С.  (Centumvrir London, 2888 
and 2570 Avenue) (Four Factories) 

Sterne (L.) & Co, Limited, Makers of Emery 
Wheels and Machines, Crown Ironworks, 
Glasgow ; and 50, Norfolk-st, London, W.C. 
(Crown Glasgow, 91 Charing Cross; Elsterne 
London, 1480 Gerrard) 

Steven, A. & P., Engineers and Electric Hoist 
Makers, 115, Stirling-road, Glasgow (72 
Royal); and 12, Charles-st, Manchester 
(0834) 

Steven & Struthers, Lighthouse Engineers, 
Eastvale- place, Kelvinhaugh, Glasgow 
(Bronze Glasgow, 1333 Argyle); and London 

Stevens, A. L., Electrical Engineer, 1, Adelaide- 
chambers, Swansea 

Stevens & Barker, Electrical Engineera, Victoria 
Works, St. Peter's-st, Maidstone (6:2) 

Stevens (Jas) & Sons, Lens Manufacturers, 
Victoria Glass Works, Dartmouth-st, Bir- 
mingham (Lens Birmingham, 455) 

Stevens, О. W., District Manager, National Теје- 
phone Company, Haymarket, Norwich 

Stevens & Sons, Electric Railway Signal Makers, 
New City-rd, Glasgow (Semaphores Glas- 
gow, 480 Charing Cross); and 239-243, 
Southwark Bridge-rd, London, S.E. (Tuppets 
London, 435 Нор) 

Stevena, Theodore, M.E., A.M.LE.E., Electri- 
cal Engineer, c/o British Thomson-Houston 
Co, 85, Cannon-st, London, Е.С. ; and 15, 
Sutton-ct-rd, Chiswick 

Stevens, W. A., Electrician, 10, Ashford-rd, Maid- 
stone 

Stevens, W. E., Electrical Engineer, 24, Grove- 
rd, Balham, London, S.W 

Stevens n & Burstal, Cousulting Engineers, 58, 
Parliament-st, London, S.W. (Ноютаег 
London) 

Stevenson, Chas. A., F.R.S., Electrical Engineer, 
84, George-st, Edinburgh 

Stevenson & Co, Engineers and Boiler Makers, 
Canal Foundry, Preston, Гапсв (27) 

Stevenson, David, Consulting Engineer, 17, 
Victoria-st, Westminster, London, S.W. 


eae forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury-court, Fleet-street, 
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Stevenson & Davies, Railway Stores Contractors, 


9 and 10, Pancras-lane, London, Е.С. 
(Quetta London, 5007 Bank) 
Stevenson, Ed. Alf. Electrician, Telegraph 


Construction and Maintenance Co, Ltd, Еп- 
derby'sWharf, East Greenwich, London, S. E. 

Stevenson, Geo., Chief Electrical Engineer, 
Carron Co, Carron, Stirlingshire 

Stevenson, J. L., Consulting Engineer, 39, 
Victoria-st, London, E.C. 

Stevenson, John, Electrical Enginecr, Middles- 
brough; aacd11,Queen-st, Newcastle-on-Tyne 

Stevenson, J. R., Electrician, 15, Hill-street, 
Edinburgh 

Stevenson, W., Telegraph Engineer and Super- 
intendent, Caledonian Railway Company, 
25, Killermont-st, Glasgow 

Stevenson, William Henry, ‘Electrical Engi- 
neer, 6, Acton-In, Harlesden, London, N.W. 

Stevenson (Wm ) & Co, Electric Bell Makers, 
72-89, Brown--t, Glasgow (Lead Glasgow, 
279 Nat., 7244 Corp.) 

Steward, J. H., Maker of the Davenport Arc 
Lamp, 406 and 457, Strand, W.C. (Tele- 
meter London, 1867 Gerrard), and 7, Grace- 
church-at, Е.С. (930 Avenue), London 

Stewart, Alex. Wm., Consulting Electrical Engi- 
neer, 6, Lloyd's-ave, London, Е.С. 

Stewart, Alexander W., Electrical Engineer, 
Westfield, Dalmuir, near Glasgow 

Stewart, Andrew, Chief Electrical Engineer, 
Bergmann Electrical Works, 6, Victoria-ave, 
Bishopsgate-st Withour, London, Е.С. 

Stewart, À. T., Electrical Engineer, 42, Grange- 
rd, Edinburgh 

Stewart, A. W., Consulting Electrical Engineer, 
55, West Regent.st, Glasgow (50 Argyle, 
„2219 Corp) 

Stewart, А. W., Electrician, 73, Vanbrugh-park, 
Blackheath, London, S.E. 

Stewart, B. G., A. I. E. E., Electrical Engineer, 
17, Berners в, W., and 40, Up. Richmond- 
rd, Putney, S. W., London 

Stewart, C. C., Engineer-Surveyor, Electrical 
Dept, Engine, Boiler & E. L. Insurance Co, 
12, King-st, Manchester 

Stewart (С.) & Co. Manufacturers’ Agenta, 35, 
MountStuart-sq,Cardiff (Аб ба Cardiff,? 15) 

Stewart. Спаз., B.Sc., A I. E. E., Electrical Engi- 
neer, Midland Electric Corporation Power 
Station, Ocher Hill, Tipton 

Stewart, C. L. E., Chief Asst. Engineer, Cor- 
poration Electricity Works, Rochdale, Lanes 

Stewart (D.) & Co (1902), Ltd, Manufacturers of 
Steam Engines, London-rd Iron Works, 
Glasgow (Stewart Glasgow, 2 25 Bridgeton) 

Stewart, D. M., Superintending Engineer, Postal 
Telegraphs, Glasgow 

Stewart D. Y.) & Со. Ltd, Cast Iron Pipe 
Manufacturers, St. Rollox, Glasgow (6/8 
Royal, and 678 Corp.) 

Stewart, G. C., F.C. S., Analyst and Electro- 
Chemist, 8, McLean-st, Temple, Anniesland, 
Glasgow 

Stewart, H. J., Electrical. Engineer and Con- 
tractor, 52, Burgate-st, Canterbury 

Stewart, Hugh, Propristor Boyle Electricity 
Works, Boyle, Roscominon, Ireland 

Stewart, J., Electrical Engineer, Munro-place, 
Leith-walk, Edinburgh 


Stewart, James, District Manager, National 
Telephone Co, Londonderry 

Stewart, J. D. W., District Manager National 
Telephone Co, 28, Market-st, Aberdeen 

Stewart, J. E. M., A. M. I. E. E., Superintendent 
Corporation Electric Lighting Dept. Leicester 

Stewart, J. J., Principal aud Непа of Electricity 
and Phssics Dept, Technical Institute, 
Newport. Mon. 

Stewart, J. & W., Electric Bell Fitters, 20, 
Windsor-st, Glasgow ‘5411 Charing Cross) 

Stewart, Robert, Engineer, Electricity Works, 
Boyle, Roscommon, Ireland 

Stewart ( T.) & Sons, Ltd, Electrical Enginneers, 
Cross, Kilmarnock (Stewart Kilmarnock) 

Stewart, W. J., Electric Lighting Contractor, 
180, Shirland-rd, Paddington, London, W. 

Stewart, W. Maxwell, Consulting Electrical 
Engioeer, Castle-chmbrs, 55, W. Regeut-at, 
Glasgow (56 Argyle), and Westfield, Dalmuir 

Stewarts & Lloyds, Ltd, Tube Manufacturers, 
41, Oswald.st, Glasgow (Lapweld, Glasgow, 
20 Argyle); and at Birmingham and London 

Stewarts & Lloyds (South Atrica), Ltd, Tube 
Manufacturera, 41, Oswald-at, Glasgow ` ` 

Stiff, E., A. I. E. E., Messrs. J. Stiff & Sons, London 
Pottery, Lambeth, London, S.E. | 

STIFF (J.) & SONS, Manufacturers of Vitri- 
fied Stoneware Insulators Vitrified Casings 
for Electric Light Mains, Battery Jars, 
Porous Cells and Plates, &c., London 
Pottery, Lambeth, London, S.E. (Stiff 
Loudon, 627 Hop) See Adyt., р. 1230 

»Stiffe, Captain Arthur W., Electrician, 49, 
Drayton-gdns, London, S.W. 

Stileman, Frank, Consulting Engineer, 1, Victoria- 
st, Loncon, S.W. 

Stilgoe, Henry E., Borough Electrical & Tram- 
way Engineer, Municipal Offices, Dover 
Still, Alfred, Electrical Engineer, Yette Lodge, 

Ellesmere Park, Eccles, Lancs. 

Still, Percy, A. M. I. C. E., Chief Engineer Chelsea 
Electricity Supply Company, Limited, 19, 
Cadogan-gardens, Chelsea, London, З.М. 
(Still clo Economy London) 

Still (W. A.) & Co, Electrical Engineers & Contrac- 
tors, 72, Waterloo-st, Glasgow //6x Argyle) 

STILL (У. M.) & CO, Manufacturers of the 
“Still” Incandescent Lamp, 24, Charles-st, 
Hatton-garden, London, E. C. (Metal Spin- 
ner London, 718 Holborn) ; 9, South Parade 
Deansgate, Manchester ; and 46, Gordon-st, 
Glargow See Advt., p. 1221 

Stillman & Stonham, Electrical Engineers, 16a, 
St. John’s-rd, Tunbridge Wells 

Stirk (John) & Sons, Engineers and Tooi Makers, 
Halifax, Yorks 

STIRLING COMPANY (The), Water Tube 
Boiler Makers. Head Office: 53, Deansgate 
Arcade, Manchester (Тифона Manchestr, 
3098) London Office: 53, Victoria-st, S.W., 
(Stirlinie London, 2794 Westminster) (E. G. 
Constantine, Manager British Branch) 

Stirling, Charles, Electrical Engineer, Cardwell 
& Boorman, Boswell-ct, Devonshire-st, 
London, W.C. 

Stirling Corporation Electricity Works, Stirling 
(А. С. Hanson, Resident Engineer) 

Stirling, Jas., District Manager National Tele- 
phone Co, Godstall-chinbrs" Chester 
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Stirling's Motor Carriages (Ltd), Makers of 
Tramcar Bodies, Hamilton, №.В. (J.Stirling, 
Man. Dir.) (Stirlings Hamilton, $6, and 504, 
Sauchiehall-st, Glasgow) (6. Charing Cross) 

Stirrup, John, Superintendent of Meters Dept., 
Corporation Electric Supply Works, 15, 
Highfield-st, Liverpool 

Stiven, David R., Consulting and Inspecting 
Engineer, 57, Meadowaide, Dundee (11906) 

Suven, Edward B., Burgh Electrical Engineer, 
Electricity Works, Ruthesay, N.B. 

Stork. Sons & Taylors, Ltd, Electric Light 
"jungs Makers, Berkeley-st Works, Pir- 
mingham (Leul Birmingham, 1416 and #60.» 

STOCKALL (J. J.) & SONS, Ltd, Electrie Clock 
Makers, 6,8 & 10, Clerkenwell-rd, London, 
Е.С. (Stockalls London, 1261 Holborn) 

Stakdale, Reg. H., Telegraph Engineer, L. & 
Х. W. Railway Company, Preston, Lanes. 

Stekens, E. E., District Manager, National 
Telephone Co, 39, St. George’s-st, Canterbury 

Stocker, W. N., М.А. Fellow and Lecturer 
Brasenose College, Oxford 

Steckport Corporation Electricity Supply Works, 
Stockport (A. J. Н. Carter, Chief Engineer) 
(281) 

Stockport Corporation Tramways, Stockport 
iA. Eardley, Manager) (=) 

Stockport Municipal Technical School, Stock- 
port For Professors, see р. 727 

Stocktun-on-Tees Electricity Supply Works, 
Thompson-st, Stockton-on-Tees (J. J. Sinith, 
Resident Engineer) (19%) 

Stockwell (A. G.) & Co, Electrical Engineers, 69, 
Fenchurch-st, London, Е.С. 

Stekwell, E. Jas., Electrician, 25, Framfield-rd, 
Highbury, London, N. 

Steckwell, T. H., Ist Class Technical Officer, 
General Post Office, London, E.C. 

Steer, L., Electrical Engineer, 108, Albion-rd, 
Stoke Newington, Loudon, N. 

Si. Ke Newington Borough Council Electricity 
Dept, Stoke Newington, London, N. 

Stoke-on-Trent Municipal Electricity Works, 
Stoke-on-Trent (P. J. S. Tiddeman, Chief 
Engineer) 

Stokes, H., Electrical Engineer, 25, Ringer-ave, 
Ушћа, London, S.W. 

Stone (A. F.) & Son, Electrical Engineers, 130, 
Upper Hanover-st, Sheffield 

Stone F. J.) & Co, Electrical Engineers, Bishop's 
House, ТА, Bishopsyate-st Wt, London, Е.С. 

Stone, Fawdry & Stone, Globe and Shade Makers, 
Birmingham ( Retorts Birmingham, 472) 

Stone. С. E. M., Electrical Engineer, Cowley, 
via Chesterfield 

Ste J.) & Co, Anti-Friction Metal Makers, 
Deptford, London, S.E. (Tostones London, 

А 2 Deptford) 

Уре (J. B.) & Co, Electrical and Machinery 
Agents, 135, Finsbury-paveint, London, Е.С. 
iStghtseer London, 1848 Central) 

See T. J.) & Co, Dealers in Electrical Supplies, 
20, High-st, Marylebone, N. W.; and 46 and 
48. James-st, Oxford-st, W., London 

‘xe, Win., Scientific Instrument Maker, 41, 
Gloucester-st, Bloornsbury, London, W.C. 

"rer, Gerald, B.A., M. I. E. E., M. I. C. E., Elec- 
trial Engineer, Oakley," Heaton-rd, New- 
ca- le- on-Tyne 


| 
| 
| 


Stonier, G. L., jun., Asst. Eng, Corporation Elec- 
tricity Works, Dudhope Crescent-rd. Dundee 

Storey (E.) & Son, Electric Light Engineers, 
Oundle, Northampton 

Storey Institute and Municipal Technical School, 
Lancaster (Principal, W. French, M.A.) 

Storey (Ise) & Sons, Ltd, Engineers and Makers 
of Independent Surface and Jet Condensing 
Plante, Engine Governors, Electrical Brass- 
work, &e, Empress Foundry, Cornbrook, 
Manchester (Stork Manchester, 1277 Central) 

Storey, P. Borough Electrical Engineer, Cor 
poration Electricity Works, Torquay 

Storey, 5. W.. Electrical. Engineer, e/o National 
Electric Con-truction Co, Ltd, 34, Victoria- 
st, London, S.W. 

Storey, Thos. Win., Consulting Electrical Engi- 
neer, 8, Baronsmere-rd, Finchley London, N. 

Stormont, Jas, Electrician, 629, Pollokshaws- 
rd, Glasgow 

Storr, .J. E., Electrical Engineer, Callender's 
Cable & Construction Co, Hamilton House, 
Victoria Embankment, London, Е.С. 

Storr, J. W., C. E., Electrical. Engineer, 29, 
Grange-rd, Dudley 

Storrar, Andrew. Eleetrical Engineerand Contrac- 
tor, Foregate-xt and Brook-st, Chester (00 15) 

Storrs W.), Sons & Co, Ltd, Electrical Engineers, 
Stalybridge 

Story & Triggs, Electric Light Contractors, 
152-156, Queen Victoria-at. London, Е.С. 
(Osseous London, 5484 Central) 

Stotherd, L. H. K., Electrical Engineer, North- 
uinberland Club, St. Erinin’s-ct, London 
S.W. 

Stothert, J. K., A. I. E. E., Electrical Engineer, 
с'о Babcock & Wilcox, 21, St. Vincent-place, 
Glasgow 

Stothert & Pitt, Limited, Electric Crane Makers 
and General Engineers, Lower Bristol-rd, 
Bath; and 53, Victoria st, London, S.W. 
(Stothert Bath, 139; Stothert Loudon) 

Stott, James, Borough Electrical Engineer, 
Electricity Works, Heywood, Lanes. 

Stott (J.) & Co, Electric Light Engineers, Leeds 
(Governor Leeds, 1944) ; and at London and 
Manchester 

Stott, James Edwin, Electrician, 9, Westbourne- 
rd, Hudderstield 

Stott & Sons, Consulting Engineers, 60, 
Hawarth’s-bldys, Cross-st, Manchester 

Stott, T. Buckley, Consulting Engineer, 17, 
Fenwick-st, Liverpool (6903 Central) 

*Stottner, J., МЛ.ЕЈЕ., General Manager of the 
Electrical Company, Ltd, 121 and 125, 
Charing Cross-rd, London, W.C. (Stottner 
cjo Galvanoscope London, 4.711 Gerrard) 

Stracey, Herbt. Jas.. Electrical Engineer, Western 
Mail-chambers, Cardiff 

Strachan, G. R., Consulting Engineer, 7, Victoria- 
st, London, S. W. (Bycwash London) 

Strafford, Cecil, Electrical Engineer, c/o P. & О, 
S.N. Co, 122, Leadenhall-st, London, E.C. 

Strafford, H., Electrical Engineer, 58, Mayfield- 
grove, Harrogate 

Strain & Robertson, Consulting Engineers, 154, 
West. George-st, Glasgow (Strain Glasgow, 
740 Argyle) 

Straker, J. R., Electrica! Engineer, Lyndhurst, 
Gostorth, Northumberland 
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Straker, Sidney,Con. Engineer, 9, Bush-lane,Lon- 
don, E. C. (Rhomhoidal London, 5200 Bank) 

Stranahar, О. A. Mechanical Engineer, с/о 
British Westinghouse Co, Norfolk-st, Strand, 
London, W.C. ` 

Strang, R., Electric Lighting Contractor, Mont- 
pellier Walk, Cheltenham 

Strange & Sons, Electric Light Contractors, 34, 
London-rd, Tunbridge Wells 

Stratford-Andrews, T. W., Electrical Engineer, 
Managing- Director of the Indo- European ап 
Director of the London-Platino- Brazilian 
Telegraph Сон, 18, Old Broad-st, London, 
E. C.; and “The Oaks," Leatherhead, 
Surrey 

Straube, Albert А. L., Electrical Engineer, Siemens 
Bros & Co, 12, Queen Anne’s-gate, West- 
minster, London, S.W. 

Straus (G.) & Co, Limited, Manufacturing Elec- 
tricians, 211, Upper Thames-st, London, Е.С. 
(Merriness London, 2645 Bank) 

Strawson, Geo. F., Consuiting Engineer, 714, 
Queen Victoria-st, London, E.C. (Straw- 
sonizer London) 

Streattield, К. H., Electrical Engineer, 26, York- 
pl, Portman-sq, London, W. 

Street, А.. Assistant Engineer, Corporation Elec- 
tricity Works, Batley 

Street, Н. F., Borough Electrical and Tramway 
Engineer, Electricity Works, Southampton 
(116) 

Strect Railway Journal (of New York) (weekly), 
Hastings House, Norfolk st, Strand, London, 
W.C. (1223 Central) (Ann. sub. £1 58.) 

Stretford District Council Electricity Works, 
Stretford, Lanes. 

Strickland, Win., Electrical Engineer, MeLean's- 
bldys, New-st-sq, London, Е.С. 

Stringer, E. B., Electrician, 36, Leicester-sq, 
London, W.C. 

Strode & Co, Electrie Light Engineers, &c., 48, 
Osnaburgh-st, N.W. (2807 Gerrard), 188, 
Piccadilly, W. (5928 Gerrard), and 67, St. 
Paul's-churchyard, Е.С. (943 Holborn), 
London (Strodes London) 

Strode, W. W., Electrical Engineer, 48, Osna- 
burgh-st, Regent's Park, London, N.W. 
(Strodes London, 9807 Gerrard) 

Stroh, Augustus, M.LE.E., Electrician, 98, 
Haverstock-hill, London, N.W. 

Strohmenger, А. P., Electrician, 34, Euston-bld ye, 
Euston-sq, London, N.W. 

Strong (Н. О) & Co, Electrical Engineers, 
Norfolk Works, Bristol 

Stroud, Prof. H., M.A., D.Sc., M. I. E. E.. Pro- 
fessor of Physics, Durham College of Science, 
Newcastle-on-Tyne 

Stroud, Prof. W., М.А., D.Se., Professor of 
Physics, Yorkshire College, Leeds 

Stroud Telephone Co, 42, Londou-rd, Stroud 
(Wm. Hodgett, Local Manager) 

Strudwick, С. Electrical Engineer and Con- 
tractor, Sidmouth, Devon 

Strutt, D. J., Electrician, 78, Carlton - bill 
London, N.W. 

Strutt, Hon, В. J., Electrician, 1, Terling-place, 
Witham, Essex 

Strype (С. F.) & Co, Local Agents for Messrs 
W. F. Dennis & Co, 17, Water-st, Liver- 
pool (Strype Liverpool, 7.279) 


Stuart, C. E. Gordon, Secretary Zurich Incan- 
descence Lamp Co, 47, Victoria-st, S. W., and 
18, Belsize-cres, N. W., London 

Stuart, Major A. M., R.E., M. I. E. E., 32, Farquhar- 
rd, Norwood, London, S.W. 

Stuart, Dudley, Telephone Engineer, National 
Telephone Co, Telephone House, Victoria 
Embankment, London, Е.С. (12 Head Office) 

Stuart, K. К., Branch Manager, Electrical Co. 
Ltd, 17, York-sat, Sheffield (Circuit Sheffield, 
3445) 

Stuart & Moore, Electric and Mechanical Engi- 
neera, Victoria Works, Ealing, London, W. 
(Burning London) 

Stubbs (Alfred) & Co, Steam Trap Makers, 36. 
Camomile-st, London, Е.С. 

Stubbs, Arthur J., Superintending Engineer, 
Metropolitan North District Post Office 
Telegraphs, Mount Pleasant, London, 
E.C 


Stubbs, В. F., Electrical Engineer, Londor 
County Council's Electrical Dept., 42. 
Cranbourn-st, Leicester-sq, London, W.C. 

Sturge, W. H., Electrical Engineer, с/о Chas. 
Joyner & Co (Ltd), Iekuield aq, Birmingham 

Sturtevant Engineering Co, Ltd, Mechanical an 
Electrical Engineers and Contractors anc 
Makers of Induced Mechanical Draught 
Apparatus, &г., 147, Queen Victoria-st 
London, E. C (Crosby London, 509 and 510 
Dank): and at 45, Hope st, Glasgow (9177 
Argyle) See also page 584 

STURTEVANT, T. T., Electro-plate Manufac 
turer, St. Johu's Works, 90 aud 92, Clerken. 
well-rd, London, E.C. See Advt., p. 1255 

Silver and Nickel Plating aud Metal. Polishing 
and Lacquering Jor the Trade 

SUBMARINE CABLES TRUST, Electra House, 
Finsbury Pavement, London, Е.С. (Sidney 
Collett, Secretary) See also page 994 

SUBMARINE TELEGRAPHS, full particulars 
relating to Sve paea 482 to 486 

Such (Jno.) & Sons, Electric Light Contractors, 
King-st Works, Cheltenham (0856) 

Suckling-Daron, А. J., M.I. E. E., General Electric 
Co, Lul, 71, Queen Victoria-street, London, 
E. C.; and 41, The Park, Lower Mitcham, 
Surrey 

Sudworth, S., Assistant and Inspecting Engi- 
neer, British Electric Traction Co, Ltd, 
Donnigton House, Norfolk-st, Strand, Lon- 
don, W.C. 

Suffert (von Laer) & Co, Machinery Exporters, 
Leadenhall-hldgs, London, Е.С. (Supert 
London, 1878 Avenue) 

Suffield & Brown, Coppersmiths and Engineers, 
Dolphin-In, Poplar, London, E. (Valute 
London, 56 Eastern) 

Suffolk Electricity Supply Co, Ltd, Stowmarket, 
Suffolk (Napier Prentice Stowmarket) Nee 
also page AN4 

Sugden, Arnold, Electrical Engineer, Cowaus, 
Ltd, Springfield-lane, Salford, Manchester 

Sugg (Win.) & Co, Limited, Electrolier Manu- 
facturers, Vincent Works, London, S.W. 
(C. %% London, 169 Westminster! 

Sullivan, Н. W., Electrical Instrument Maker, 
19, Great Winchester-st, E.C., and (works) 
Liverpool House, Middlesex-st, E., London, 
(Deadbeat London, 2687 Central) 
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ully, H. T., А.М.Г.Е.Е., Consulting Electrical 
and Mechanical Engineer, Scottish Widows'- 
bldgs, Baldwin.st, Bristol 

ummerhill, E. J., A. M. I. E. E., Elect. Engineer, 
102, Steven-st, Stretford, Manchester 

iummeraide, J. W., Alnwick Electricity Works 

(Northern Counties Eleetricity Supply Co), 
Alnwick 

Summerson (Thos.) & Sons, Manufacturers of 
Light Hailway Plant, Albert Hil! Foundry, 
Darlington (Summerson. Darlington, II) 

Sumner, E., Electrician, 9, Grange-rd, West 
Kirby, Birkenhead 

Sumner, E. H., Consulting Electrical Engineer, 

524, Romford-rd, Forest Gate, London, 

Е. 

Sumner (W. & E.) & Clementson, Ltd, Elect. 
Engineers, 4, Drury-bldgs, Liverpool (2257 
Central); and at West Kirby and Garston, 
Lanes. 

Sumner, Win., Electrical Engineer, 65, Victoria-st, 
and 1, Hyde- rd. Waterloo, Liverpool (7229 
Central and /2x); and Grange-rd, Birken- 
head (211 Hoylake) 

*Sumpner, W. E., D.Sc., Electrician, Principal 
of the Municipal Technical School, Suffolk- 
st, Birmingham 

SUN ELECTRICAL CO, Ltd, Electrical Supplies 
Пеајега, 118-120, Charing Cross-rd, London, 
W.C. (Secabilis London, 229.2 Gerrard) See 
also page 54 

SUN РАМ CO, Ltd, Ventilating and Drying Engi- 
neers, Longside-lane, Bradford, Yorks. (Fan 
Brad ford, 1557) 

Sunbeam Lamp Со, Ltd, Incandescent Lamp 
Makers, Park-rd, Gateshead-on-Tyne; and 
141, Fenchurch-st, London, Е.С. (T. J. 
Grainger, Secretary) (Sunbeam Gateshead, 
20; Outshine Loudon, 213 Avenue) See 
also page 294 

Sunderland Bros., Electrical Engineers, Halifax 
Old-rd, Hudderstield 

Sunderland Corporation Electric Tramways, 
Central Ottices Town Hall, Sunderland, 
(John F. C. Snell, Borough ''ramways Еп- 
gineer; А. К. Dayson, General Manager) 
(948) 

Sunderland Corporation Electricity Department, 
Town Hall, Sunderland (John Е. С. Snell, 
EL Electrical and Tramways Engineer) 
949) 

Sunderland District Electric Tramways, Ltd, 
Newbottle-st, Houghton-le-Spring (Е. B. 

Е Fuller, Sec.) See also page 584 

‚ Sunderland Forge and Engineering Co, Ltd, 

Electrical Engineers, Pallion, Sunderland 

(Marr Sunderland, 268 Nat., 42 P.O.) ; and 
London) 
Sunderland (J.) & Co, Electrical Engineers, 183, 
5 Halifax (Sunderland Halifax, 
33) 

Sunderland, Leo, Electrical Engineers, 39, Vic- 

toria-st, Westminster, London, S.W. (И 

_ Westminster) | 

Sunderland Technical College, Sunderland For 

| Professors, sce page 7:28 

| Surbiton Elec ricity Works, Surbiton (H. M. 

| Gill, Resident Engineer) 

SURVEYORS TO LOCAL AUTHORITIES — sce 

" pages 688 to 659 


Suspended Electric Railway Co, Ltd, 28, Victoria- 
st, London, S.W. 

Sutcliffe Bros., Boiler Composition 
Godley (Sutcliffe Bros. Hyde) 

Sutcliffe (F.) & Co, Dynamo and Motor Makers, 
50, Drake-st, Rochdale 

Sutcliffe, F. I. R., Consulting Engineer, 52, Ash- 
grove, Bradford, Yorks (1950) 

Sutclitfe, G. G., Electrical Engineer, Callender's 
Cable and Construction Co, Hamilton 
House, Victoria Embankment, London, E.C. 

Sutcliffe, Н. B., District Manager National 
Telephone Co, Nelson-st, Bradford 

Sutclitfe, J. T., Electrical Engineer, 155, South- 
st, Moor, Sheffield 

Sutcliffe, J. W., Electrical Accessories Manufac- 
turer, 65, Fore-st, London, Е.С. (27%2 
Central) 

Sutclitfe, W., Engineer-in-Charge, Corporation 
Electricity Works, Paisle 

SUTER, FRANK, A. M. I. I. E., Electrical Engi- 
пеег (Frank Suter & Со, Ltd.), 66, Berners 
st, London, W. (5203 Gerrard) 

SUTER (FRANK) & CO, Ltd, Electrical Engi- 
neers and Contractors, 66, Berners-st 
(works, Hanway-st, Oxford-st), London, W 
(Moonlight London, 5703 Gerrard) Вее 
insert Advt. facing р. 1068, and also р. 084 

Suter, H.W., Dealer in Electrical Supplies, 5, St. 
Leonard's, Elm-grove, Portsmouth (224) 

Suter, T. W., Electrician and Dealer in Electrical 
Supplies, 55, Victoria-rd, Wood Green, 
London, Х. 

*Sutherland, C. J., M. I. E. E., City Electrical 
Engineer, Electricity Works, Hylton-rd, 
Worcester (42 Nat.) 

Sutherland, D. G., Electrical Engineer, Bruce 
Peebles & Co, Ltd, Edinburgh 

Sutherland & Marcuson, Battery Manufacturers, 
61, Chandos-st, Strand, London, W.C. 
(Umpiring London, 2209 Central); and 
Montpelier Works, Mont pelier-rd, T wicken- 
ham) (J. Richmond) 

Sutherland, M., Electrical Engineer (Sutherland 
& Marcuson), 61, Chandos-street, London 
W.C. 

Sutherland Technical Institute, Stone-rd, Long- 
Lon For Professors, see page 728 

Suttle (Jas.) & Son, Electrical Engineers, &c., 
Otley, Yorks. 

Sutton Coldfield Electricity Works, Sutton Cold- 
field, Birmingham (T. Duesbury, Resident 
Engineer) 

Sutton & Carshalton Electricity Works (County 
of Surrey Electrical Power Distribution Co), 
Sutton, Surrey (М. Nash, Chief Engineer) 

Sutton, G., Managing Director W. T. Henley's 
Telegraph Works Company, Limited, В]от- 
field House, London Wall, London, Е.С. 
(Henleys Works Loudon, 1145 d 1164 London 
Wall, 3596 Central) 

Sutton (Harry) & Co, Electrical Engineers, 2, 
Upper James-street, Golden-square, Lon- 
don, W. 

Sutton, T., Assist. Engineer Bristol Tramways 
Company, Central Power House, Bristol 
Swain (John) and Son, Ltd, Draughtsmen and En- 
gravers, 58, Farringdon-st, E.C., and 1634, 
Strand, W.C., London  (I13ochromatic Lon- 

don, 796 Holborn and 7909 Central) 


Makera, 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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Swait, (John: & Co, Electricians, 10, Hogarth- 
place, Earl's Court-rd, London, S.W. 

Swallow, M.G.5., Electrical Engineer, c/o Richard- 
sons, Westgarth & Co, Lud, Engine Works, 


Hartlepool 
Swan Electric Engraving Co, 116, Charing Cross- 
rd, London, W.C.  (Solarization London, 


2490 Gerrard) 

"Swan, Joseph W., F.R.S., Electrical Engineer, 
58, Holland Park, London, W. 

Swan, K. O., Electrical Engineer, c/o J. D. Walker, 
21, Pilgrim- st, Newcastle-on-Tyne 

Swan & Maclaren, Consulting Engineers, Win- 
chester House, Old Broad-st, London, Е.С. 
2590 Central) 

Swan, R. J. J., Chief Asst. Engineer and Asst. 
Tramway Manager, District Council Elec- 
tricity und Tramway Works, Barking 

Swann, G., Electrical Engineer, 253a, King-st. 
Hammersmith, London, W. (26 Chiswick) 

Swann (Geo.) & Sons, Electrical Engineers, 2534, 
King-st, Hammersmith. and 24a, Edwardes- 
sq, Kensington, London, S.W. 

Swansea Corporation Electricity Supply Works, 
Strand, Swansea (C.A.L. Prasman, M. I. E. E., 
Chief Engineer) 

Swansea Improvements and Tramways Co, Don- 
ington House, Norfolk-st, Strand, London, 
W. C.; and Swansea (Resident Eugineer, 
Е. S. Rayner) (147) See also page 584 

Swansea Municipal Telephone Exchange, Swan- 
sca (А. Ч. Mackie. Man.) 

Swansea Technical College, Swansea For Pro- 
fessors, sce p. 7.78 

Swanser & Lloyd, Designers and Makers of Elec- 
troliers, 52, Gt. Queen-st, London, W.C. 
(1964 Central) 

Sweet, A., Electrical Engineer, 100, Hampstead- 
rd, London, N.W. 

Sweet Bros, Dealers in Electrical Supplies, 100. 
102, Hampstead. rd, London, N.W. 

Sweetland (A.) & Son, Electrical Engineers, 24, 
Powis-ter, and 145, Tavistock-cres, London, 
W. 

Swetenham, (eo H., Electrical Engineer, Clovelly, 
St. John's- rd, Richmond, Surrey 

Swift, Geo., Engineer & Machine. Tool Maker, 
Claremont Iron Works. Halifax 

Swift, H. Bevan, A I. E. E., Electrical Engineer, 
4, Bloomebury-st, W.C., and 31, Walde- 
grave-rd, Upper Norwood, S.E.. London 

Swinburne. Cooper & Baillie, Consulting Engi- 
neers, 82, Victoria st, Westminster, London, 
S.W. (Swooper Vodou 292 М ери пете) 

*Swinburne, James, C oneulting Electrical 
Engineer (Swinburne, Cooper & Baillie), 82, 
Victoria-st, London, S.W. (Swooper London, 
282 Westminster) 

Swinburne, T. H. M., Electrical Engineer, Wood- 
lands Park, Altrincham, Cheshire 

Swindell, H. C., Electrical Engineer, 114, Tower- 
rd, Aston, Birmingham 

Swinden (€. F. E.) & Co, Engineers, 18 and 20, 
(Jueen-Victoria-<t, London, E.C. (Swinden 
London, 127 Bank, and 7: С ‘entral) 

Swindon Calpain Ele tricity Works, Swin- 
don, Wilts. J. G. Griffin, Borough Electrical 
Engineer) 

о Corporation Tramways, Swindon, Wilts, 
(J. G. Чиа, Manguer) 


Swindon Motor Engineering Co, Devizes-rd, 
Swindon (Motors Nwindon) 

Swindon and North Wilts Technical School, 
Swindon (Н. В. Knowles, M.A., Principal) 
For Professors, sec р. 728 

Swinnerton (G.) & Son, Lightning Conductor 
Manufacturers, Shireland-rd, Smethwick 

*Swinton, А. А. Campbell, M. Inst. C. E., M. I. E. E., 
Consulting Engineer, 66, уз шиа, Lon- 
don, S. W.“ ( Ducatus Loudon, 126 West- 
minster) 

SWISS WIRING RULES— Sec puge 363 

Swithinbank, J. W., District Manager, National 
Telephone Co, P. O.-bldga, Middlesbrough 

Sybry, Searls & Co, Ltd, Steel Castings Makers, 

Cannon Steel Works, Shetheld (Cannon 

о, 226) 

Ernest, Dene in Electrical Accessories, 
23, Cross-st, Hatton-gdn, London, Е.С. 
(214 Central) 

Syer (Thos. J.) & Co, Makers of Engineers? 
Tools, 45, Wilson-st, London, B.C. (Npray- ` 
hoard London, 1095 Central); and at Birm- · 
ingham and Sheffield | 

Sykes, Alfred, Electrical Engineer, Spring-place 
Works, Huddersfield. (Light Huddersneld, 
375 Nat.) 

Sykes, Ernest, Electrical Engineer, 
Halifax (10015) 

Sykes, G. \., Shift Engineer, Corporation Elec- 
tricity Works. Sculeoates-lane, Hull 

Sykes (Henry), Ltd, Machinery Dealers, 66, Bank- 
side, London, S.E. (7265 Hop) 

Sykes, Jas, A., Shift Engineer, Corporation Elec- 
tricity Works, Mansfield 

Sykes, J. Roberts, XM. I. E. E., Electrical Engineer, 
Marchmont, Hatherley- rd, Sidcup, Kent 

Sykes (Joseph) Bros, Ltd, Mechanical and 
Electrical Engineers, Acre Mills, Lindley, 
Huddersheld 

Sykes, Robert, A.M.LE.E., Electrical Engineer 
Robert Sykes & Co, 8, Dixon-st, Glasgow; 
and Afton Cottage, Busby. near Glasgow 

Sykes (Robert) & Co, Electrical Engineers, 
8 Dixon-st, Glasgow (Ин Royal) 

Sykes (Robert) & Sons, Limited. Electrical and 
Mechanical Engineers, 88, Market-st, Staly- 
bridge (107) ; and at Ole ћаш 

Sykes, W. R., Station-rd, High-at, Clapham, 
London, S. W. (^^^ Battersea) 

Sykes (W. R.) Interlocking Sigual Co, I. tel, 
Manufacturers of the Sykes Loe kand Block 
Railway Signalling Apparatus, Station-rd, 
High-st, reat London, S.W. (Blockish 
London, ., Battersea) ; and 45, Hope-st, 
Glaxirow (Blockish Glasgow) See dao v. des 

Sykes, W. R.. jun.. Manager W. К. Sykes’ Inter- 
locking Signal Co, Ltd, High-st, Claphain, 
London, S.W. 

Symes & Co, Limited, Dealers in Electrical and 
Chemical Apparatus, 14, Hardinaun-st. 
Liverpool Symes Liverpool, 42653 Royal) 

Symmons, P. W., eee Engineer, 113, 
Cannon-st, London, E. C. (Grafton ‘ан Toni 
don, 1147 Central) 

Symonds, A. B., Electrician, 41, Ravenswocd-ra, 
Balham, Landen, S.W. 

SYNCHRONOME CO, Electric Clock Mukers. 32 
& 34, Clerkenwell-rd, London, E. C. (44 Ne 
Holborn) 


Syer. 


5, Lord-st, 
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Syndicate of Electrical Engineera, Limited, 
Faraday House, 8 & 10, Charing Croas-rd, 
London, W.C. (Howard Foulds, F.C.LS., 
Secretary) See also page 583 

Szikaca, G. C. F., Electrical Engineer, Bishopton 
Spa, Stratford-on-Avon 

Sdumper, Е. F., Electrical Engineer, Culross, "" 
Rusthell-ave, Bedford Park, London, W. 
(274 Ch'swick) 

Siumper, Sir James W., Consulting Engineer, 
17, Victoria-st, London, S.W. (Szlumper 
London, 2076 Westminster) 


— T — 


Tabor, Trego & Co, Varnish and Paint Manu- 
facturers, 42, New Broad-st, E.C. (Trego 
Lond^n, 2615 London Wall), and (works) 
Bow Common, E. (73 East), London 

Tadcaster Electricity Co, Ltd, Station-rd, Tad- 
caster, Yorks. See also puge 555 

Таз (H.) & Co, Electrical and Mechanical Engi- 
neers, 40, Brazennose-st, Manchester (5602) 

Tagg (Т. 0.) & Son, Electric Launch Builders, 
Above the Lock, Tagg’s Island, East 
Molesey, Surrey (1 Molesey) 

Таро Accumulator Co, Ltd, 30, Church-st, 
Chelsea, London, S.W. (Jas. G. Wilkinson, 
Man. Dir.) (Hleiwerł London, 1695 Ken- 
siagton! See also page 585 

Tait, В. J., Electrician, Telephone and Electric 
Light Engineer, Chester-le-Street, Durham 

“Taite, Chas. D., Borough Electrical Engineer, 
Frederick-rd, Pendleton, Salford (5202) 

Taite & Carlton, Engineers, 63, Queen Victoria- 
st, London, E.C. (Таме Carlton London), 
6925 Central) 

Takata & Co, Shippers of General and Electrical 
Machinery, 88, Bishopagate-st Within, Lon- 
don, Е.С. (Takata London, 1537 London 
Wall) See aZeo ASIATIC AND AFRICAN DIVISION 

Talbot, С. Е. W., Electrical Engineer, 8, Spring- 
bank.rd, Lewisham, London, S.E. 

Talbot-Crosbie, J. B., Electrician, 6, Park 
Grove-ter, Glasgow, N.B. 

Talbot, Ernest, M. I. C. E., M. I. E E., Consulting 
Engineer (Talbot & S'even*on), 26, Vic- 
toria- at, London, S. W. (Arcograph London, 
92 Westminster) 

Talbot. H. City Electrical Engineer, Corpora- 
оа Electricity Supply Works, Nottingham 


(6 

Talbot & Stevenson, Consulting Electrical Engi- 
neers, 26, Victoria-street, London, S.W. 
(Arco7raph London, 92 Westminster) 

Tanblyn-Watts, T. M. F., A. M. I. E. E., Electrician 
aud Scientific Apparatus Maker, Goldielands, 
Settle, Yorks. (Tamblyn Settle) 

Tamplin & Makovski, Ltd Electrical Engineers, 
158, James-«t, Haymarket, London, S. W.; 
and Redhill and  Ipewich (Properness 

у Reigate, 1326 Gerrard) 

аар S. W. G., A. I. E. E., Electrical Engineer, 

„ & St. James's-sq, London, S. W. 

“еп Smeiting Syndicate, Ltd, 97, Queen 
Vietoria-st, London, Е.С. (Analyzing 

„ London, 5018 Bank) 

mër, F, 2nd Class Technical Officer, Engi- 
aring Dept., С.Р.О., London, Е.С. 


SYN—TAT 


Tangye Tool and Electric Co, Ltd, Birmingham 
(Argon Birmingham) 

Tangyes Limited, Gas Engine Makers, Birming- 
ham ; and at London, Newcastle-on-Tyne, 
Manchester and Glasgow (Tangyes Bir- 
mingham,1260; Tangyes Гопаоп,625 Bank) 

Tann (К. Е.) & Co, Electrical Engineers, 95, Lee 
Bank.rd, Birmingham 

TANNAHILL (A.) & CO, Mica Merchants, 14 
Charterhouse-hldgs, London, E.C. (Tanna- 
hill London) See Advt. p. 1473 

Tanuer, А. М., Electrician, c/o British Thomson- 
Houston Co, 85, Cannon-st, London, E.C. 

Tanner, Geo. N., Engineer and Electrician, 32, 
King's-rd, Camden Town, London, N.W. 

Tanner, tí. M., Electrician, 136, Linwood-rd, 
Bandsworth, Staffs. 

Tanner, J. R., Electrical Ergineer, 151, Highgate, 
Kendal (37) 

Tapley, Wm., Electrical Engineer, Hazelwood, 
Paignton, Devon 

Tapper, J. E., Chief Assistant Engineer, District 
Council's Electricity Worke, Beckenham 

Tapper, W. C. Р., Borough Electrical Engineer 
and Manager, Stepney Electricity Works, 27, 
Osborn-st, London, Е. 

Tarbutt, Son & Janson, Consulting Engineers, 
23, St. Swithin's-In, London, Е.С. (Tarbutt 
London, 5844 Bank) 

Tardrew, Thomas & Co, Importers of Electrical 
Specialities, 24, Aldermanbury, London, 
Е.С. (Gobaith London, 2342 Central) 

Targett, J. H., Electrical Engineer, 120, Kenning- 
ton Perk-rd, Londoo, S.E. 

Targett, W. J., Asst. Engineer, London Electric ` 
Supply Corp., 25a,Cockspur-st,London,S.W. 

Tarlton, F. A., LL.D., Professor of Natural 
Philosophy, The University, Dublin 

Tarrant, Kenueth J., Electrical Engineer, Sun 
Fire Office, Threadneedle -t, London, E. C. 

Tasker, Edward E., Chief Engineer, Witting, 
Eborall & Co, Ltd, Temple Bar House, 
Fleet-st, E.C., and 52, Lennard.rd, Penge, 
S.E., London 

Tasker, Ernest A., Electrical Engineer, Richmond 
House, 1, Richmond-rd, Montpellier, Bristol 

Tasker, P. S., ContractingElectrical Engineer, 46, 
Calthorpe-rd, Edgbaston, Birmingham 

Tasker, W. Howard, M.I.E.E., Consulting Elec- 
trical Engineer, 55, Edwardes-sq, Kensing- 
ton, London, W. 

Tasker's Engineering Со, Electrical Contractors, 
59 and 61, Blonk-st, Sheffield (Stores Shef- 
feld, 1005 and 1981) 

Tasman, E. R., Sec. Perth Electric Tramways, 
Ltd, 5, Laurence Pountney-hill, London, Е.С. 

Tatchell, G. A., Shift Eugineer, Corporation 
Electricity Works, Canterbury 

Tate, James, Electrical Engineer, 205, Garnett- 
st, Bradford (Valve Bradford, 1402) 

Tate, John, Dealer in Electrical Supplies, 5, 
Market-pl, Dewsbury, Yorks. (64 Central) 

Tate (L. G.) & Co, Electrical Engineers, 20, 
Bucklersbury, London, Е.С. (Entraining 
London, 881 Bank) ; and Vineyard House, 
Richmond, Surrey 

Tate, T. F., Electrical Engineer, 50, Queen 
Anne's-gate, Westminster, London, S.W. 

Tatlock (R. R.),Readman & Thomson, Electricians 
and Chemists, 156, Bath-st, Glasgow 
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| 
Тао», W., Electrical Engineer, 20, Fleet. at, | Taylor, E., Electric Bell Fitter, 68, Heaton-lane, 
Dublin, and 7. Belgrave-sq W., Monkstown, | БеосКрогф (0974) 
Dublin (Secretary Local Section of Iustitu- Taylor, E. D., Dealer in Electric Light Fittings, 
tion of Electrical Engineers) Rosebery-bldgs, John Bright-st, Birmingham 
Tattersall, D., Chief Engineer, Ingleton Electric Taylor, Е. & E., Electric Crane Makers, Alfreton- 
Light and Power Co, Ltd, Ius letoo, Yorks, | з', Londen, S.E, 
Tattersall & Smi th, Electricians, 87, Albert-rd, | Taylor, F. Alex., Telegraph Engineer, c/o Eastern 
Middlesbrough (0549) Telegraph Co, Electra House, Finsbury 
Taunton Corporation Electricity Supply Works, | Pavement, London, E.C. ; and 154, Lower 
St. James st, Taunton (E. B. Thornhill, Addiscombe.-rd, Croydon 
Borough Electrica] Engineer) Taylor, Frederic Н. A.M.LEE, Consulting 
Taunton Electric Traction Co, Ltd, 30, Norfolk- Electrica] Engineer, 14, Vietoria-st, SW. 
st, London, W. C. (S. R. Boath, Sec.) Sec (7457 Victoria., and 75, King’s-rd, Leyton- 
also page 555 stone, Е., London 
Taunton Municipal Technica] Institution, Taun- Taylor, Е. W., District Manager National Tele- 
ton For Professors, see раде 728 phone Co, Telephone · bag, M inster-st Reading 
Taunton, Theo., Secretary Consolidated Electrical Taylor, F. W., Electrical Enginecr, Gulear, near 
Co, Ltd, and Liquidator of Williamson and Hudderstield (40 Milnebridge) 
Joseph, Ltd, Northampton Works, Northamp. Taylor, G. Crosland, Electrical Telegraph En- 
ton-grove, Canonbury, London, N. gineer and Consulting Machinist, Britannia 
Taunton & West Somerset Electric Railways Works, Helsby, near Warrington (Limited 
and Tramways Со, Ltd, Tramway Dept., Helsby) 
Taunton (W, Smith, Manager) Taylor (G. E.) & Co, Electrica] Engincers, 8, 
Tavistock and District Electric Supply Co, Ltd, Bush- lv, London, E. C. ( Diclectric London, 
Broad Sanctuary-chmbra, London, S.W., See 987 Bank) 
also раде 585 Taylor, Geo., Electric Light Contractor, 15, Shel- 
Tayler (D. F.) & Co, Ltd, Wire Manufacturers, den- st ( Paddington); and 16 and 22, 
orge-st, Birmingham; and 10, Мар. Upper Brook-mews, London, W. 
chester-ave, London, Е.С. (Epingles Bir. Taylor, 6. Stamp, Electrical Engineer, 17, l'ercy- 
mingham, 57) ave, Whitley Bay, Northumberland 

Tayler-Smith, Thomas, Electrical Engineer, 53, Taylor, G. W., Electrical Engincer, 171, Ham- 
South Molton.st, Oxford-st, London,W. ; | meremith-rd, London. W. (30.5 Western) 
and 52, Frederick-st, & 1, Hill.st, Edinburgh Taylor, Herbert A., M. I. C. E., M. I. E. E., Telegra ph. 
(Deserving London ; Deserving Edinburgh, Engineer (Clark, Forde & Taylor) 4 Great 
1541 Central) | Winchester-st, London, Е.С. 

Taylor, A.,Electric Light Contractor,10a,Market- Taylor, H. J., Electrician, “ The Lawn," Mel- 
st, Lancaster bourn, Cambridgeshire 

Taylor, A. K., Electrical Engineer, c/o British Taylor, H. M., Borough Electrica] Engineer, 
Electrie Traction Co, Ltd, Donington House, Corp. Electricity Works, Middlesbro’ 3 
Norfolk: st, London, W. C. Taylor (H. S.) & Co, Makers of Luminous Electric 

Taylor, A. Lester, M. I. E. E., Consulting Engi- Signs, 41, Berners-st, London, W. 
neer, 1, Dale et, and 1, N. ohn-st, Liverpool Taylor & Hubbard, Engineers and Crane Makers, 

Taylor, A. M., Electrical Engineer, " Avondale,” Leicester (Lifting Leicester. 5 7.7) 

Ashfield- d. King's Heath, and 14, Dale Ead, | Taylor, I., Head of Engineering Dept, M unicipal 
Birmingham Technical School, Devonport 

Taylor & Bodley, Gear Wheel Makers, N ortham | Taylor, J., Electric Light Contraetor, 15, Lucius- 
Fouudry, Commercial-rd, Exeter st, Torquay 

Taylor & Brawn, Dealers in Electrical Sundries, Taylor (J.) & Co, Electrie Bell Manufacturers, 

` 694, High-st, and 56, St. Peter's.st, Bedford Loughborough ( Bells Loughborough) 

Taylor Bros, Electrolier, Lamp, Lustre, &c., Taylor, James, Director British [ nsulated and 
Manufacturers, Cookaey-rd, Small Heath, Helsby Cables, Ltd (Prescot), H elsbys and 
Birmingham (Chandelier Birmingham) Liverpool 

Taylor & Challen, Ltd, Makera of Electrical Taylor (James) Limited, Electricians and Iron. 
Engineers’ Tools, 62, Constitution-hill, mongers, 15, Bolton-st, Ramsbottom, Lancs. 
Birmingham (Derwent Birmingham, 2244) Taylor, J. E., 2nd Class Technical Officer, Еп. 

Taylor, Charles, Lathe Maker, Bartholomew-st, gineer-in-Chief's Office, G.P.0., Lond., K.C. 
Birmingham (Lathes Birmingham, 401) Taylor (J. Е.) & Co., Electricians, 80, Bentinck- 

Taylor, Ch. Wm., Name Plate Engraver, 32, 8t, Ashton-under-Lyne (0087) 

Goodge-st, London, W, Taylor (J. Н.) & Со, Electrical Engineers, 

Taylor & Co, Mica Merchants, 19, Hatton-gdn, High-st, Heckmondwike (1х) 
London, E. C. (Af icaylor London, 4575 Central) Taylor, Jas.. Electrical Engineer, 


Queen-st, 
Taylor, С. Percy, A.M.LE.E., Engineer Associated Barnsley, Yorkshire 
PortlandCement Manufacturers, Park House, Taylor, John, M.Sc., Teacher of Chemistry ana 
Gravesend ( Rotary Gravesead, 1 Dartford) Physics, Crawford Municipal Technical 
Taylor (David) & Sons, Electricians and Iron. | Institute, Emmet.place, Cork 
mongers, Lockwood. rd, Huddersfield (410) | Taylor (John) & Sons, Consulting Enjincecs, 
Taylor, Davison, Electrician ll, Borough. SÉ 6, Queen-st-place, London, E. C. (Jeolvdt 
and Villiers-st, Sunderland (227) London, 828 Bank) 
Taylor, E., Asst. Engineer, Corporation Electric Tayler, John T., Electrical Engineer, 22, Corn- 
Tramway», Generating Station, Birkenhead hill-ter, Leith 
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Taylor, J oseph, Electrician, 155 rg 

Hyndland-rd, Kelvinside, Glasgow 

Taylor (Joseph) & Co., Consulting Engincera, 
M 


and 92, 


Taylor, M., Electrica] Engineer, 
ling borough 
Taylor & 


Parsons, Ltd, 


Bradford, 1855 ) 


Taylor, R., A. M. I. E. E., Electrical 
Caithness. drive, Liscard, Cheshire 
Engineers & Boiler Makers, 


Taylor (R.) & Bons, 
en, Yorks. 
Robert, A. M. I. 


Maker, Managing Director Liverpool Elec- 


tric Cable Co., Ltd., 


(Concentric Liverpool, 65063 Central) 
Taylor (Samuel), Ltd, Engi neers, Electricians, &с., 


» Lionel et, Birmingham 
Taylor, Taylor & Hobson, 


Makers, Stoughton-st Works, Leicester ; and 


18, Berners-st, London, 


184; Miquo London, 1591 Gerrard) 
R, T. Н., Mechanical and Electrical 
neer, 94, Baron’s Court-rd, West Kensing- 


TAYLO 


ton, London, У. 
Taylor-Tucker Art Metal Co, 


London, N.W. 
Harlesden) 


Makers of 


on, I. London Wall) 


Manufacturing Elec. 
tricians, 25, Bank-st, Bradford (Parsons 


Electric Light 
Fittings Makers, Winchilsea-rd, Harlesden, 
(Heulandite London 


TAYLOR, TUNNICLIFF & CO 
China Roses and 
Electric Bells and Specialities (in Porcelain) 


Teasdel, J. E., Chief Asst. Engineer, Corporation 
Electric Light and Power Dept., Cardiff 

Technics (monthly), 5-12, Southampton-st, 
Strand, London, W.C. (Price 9d.) 

Teed, Frank L., D. Sc., Consulting Chemist, 9, 
Mincing- lane, London, E. C. (4243 Central) 

Telautograph Company, Litiited, 19, New Union- 
st, Moorgate-st, London, Е.С. (Doubling 
London, 1893 London Wall) See also page 
295 
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TELEGRAPH CONSTRUCTION AND MAIN. 
TENANCE COMPANY, Limited, Sub- 
marine Cable Manu factureraand Contractors 
for the Laying and Repairing of,&c. Offices: 
58, Old Broad-st, Е.С. (Telcon London) 
Works : Enderby’s Wharf, East Green wich, 
S.E. (-Moorings London); and Wharf. rd, 
City- rd, N., London Outta percha London) 
See also раде 555 
Sir R. G. W. Herbert, G. C. B. Chairman 
William Shuter ... . 
Е. В. Lucas 


High.st, Wel. 


Eugineer, 12, 


Ltd.,Engraving Machine W. S. Smith . | Мападег of Gutta 
Es С Ж. Percha Worka 
W. (Lenses Leicester, Е. Dickens Secreta 


Engi- 


Telegraph Manufacturing Co (Colonial), Ltd, 
Helsby, near 

TELEG 

» 14 


(1900), LTD, 


TELEGRAPHS (INTERNATIONAL), HISTORICAL 
Pushes for 


RESUME — scc pages 443 (о 449 
Telephone Company of Egypt, Limited, Alder- 


for Electric Lighting, Eastwood, Hanley, man's House, Aldermau's Walk, Bishopsgate, 
Staffs.; апа 23, Holborn-viaduct, London, London, E.C. (Oakenpin London, 2188 
Е.С. (Eastwood Нат су, 12) gee Advt., London Wall) See also раде 655 


P. 1264 | 
Taylor (Walter) & 


Kensington) 
Taylor, W. F., District Manager, 
phone Co, 33, 
"Taylor, W. Grigor, Electrical 
Extension Telegraph Co, 
Insbury 


(Obtain Manchester, 4218) 


Taylor, William, Electrician, 17, Bishop-st, 


Dublin 


Taylor, William Isaac, M. I. M. E., Representative 
of Messrs. Clarke, Chapman & Co, 
Darlington Forge Co, 50, Fenchurch; st, Lon- 

(Cyclops London, 4251 Avenue) 

& Gas Light Co, 


don, Е С. 
Tayside Electric 


-bldgs, Dundee 
Teague, 


ration Electricity Works, Bath 
h 


э 2 ) 
Teal, Sidney M. G., Asst. Engiveer, Electricity 


Works, Hornsey, London, К. 
Teale Fire Piace Co, Electrical 


ineers, Ton -rd, Wortley, 

Теме & So s 4 
Silver 
Teasdal 


st, Darlington 


Royd Works, 


Please forward at once to Mr. 


ndon, any Alterations 


Sons, Electric Light Contrac- 
tors, 58a, Brompton-rd, London, S.W, (690 


National Tele- 
Friara-st, Stirling 
Engineer, Eastern 
Electra House, 
Pavement, London, 
Taylor, W. H., Consulting Engineer and Patent 
Expert, 3, Brown.st, Market.st, Manchester 


Francis, City Electrica] Engineer, 
( 


Leeds 
mers, Electric Light Contractors, 
Wortley, Leeds 
е Вгов., Mechanical Engineers, Thomas- 


Sir Auckland Colvin, K. C. S. I. Chairman 
Alex. B. Chalmers. Secretary 
TELEPHONE STATISTICS AND DATA see "pp, 

9.22 to 5.33с | 
Telephone Users’ Association, Guildhall-chmbrs, 
Norwich (C. Freeman, Sec. 
PHONIC COMMUNICATION BETWEEN 
GREAT BRITAIN AND THE CONTINENT 
Sce pages 523 to 525 
Telfer, J., Manager, Corporation Electric Tram- 
ways, Warrington 
Telford, Walter, Chief Asst. Engineer, Согрога- 
tion Electricity Works, Middlesbrough 
Temperley, N. R, Electrician, 6, Maistead-rd, 
Gravelly-hill, Birmingham 
Temple (Е,) & Crook (Е.), Electric Light Engi- 
neers, 6, Motcomb-st, London, S. W. 
Temple (Wm. G.) & Co, Manufacturing Engi- 
neers, 12, Kentish Town-rd, London, N.W. 
(Ecclenza London 
ler & Ranoe, Ltd, Makers of Steam 
alves, Spon-st, Coventry 


E.C. 


Ltd, and 


Ltd, Royal 


Tem 


Corpo- Stop 
Dynamo 


ill, Staines | 
Supply Со, 6, Holborn- 
Е.С. 


апа General 


Engineer and 
Patentee, 114, Lambeth.rd, London, 8.Е. 


1, 2 and 3, Salisbury-court, Fleet- street, 
песевао-у n the above Biever 
E-D 


G. TUCKER, 
or Corrections 
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Теггу, H. F.I.C., Consulting Chemist, 25, 
Hopwood-ave, Market-place, Manchester 

Terry, Stephen H., M.I.C.E., Civil and Electrical 
Engineer, 17, Victoria-st, London, S.W. 
(Crankpin London, 75 West.) 

Tervet, R., A. M. I. E. E., Electrical Engineer, 
Western Electric Co, North Woolwich, 
London, E. 

Tessier, A. E., Engineer, “Edgehill,” Guildford 

Teasmer (A.) & Co, Electrics] Engineers, 11, 
Queen Victoria-st, London, E.C. 

Tester, J. F., Electrician, 2, Dark rd, Dereham 
Tester, W. A., Corporation Electrical & Tramway 
Engineer, Electricity Works, Lancaster 
Tetley Bros, Ltd, Screw and Termival Manu- 
facturers, 46, Floodgate-st, Birmingham 
Tetlow Bros, Engineers and Boiler Makers, 
Hollinwood, Кв ког В, Lanes. (13) 

Tett (Henry 8.) & Co, Ltd, Electric Light Con- 
tractors, 10-11, Market-st, Faversham ; and 
Sittingbourne and Preston-next- Faversham 

Textile Mercury (weekly), Carr-st, Blackfriars, 
Manchester (2080); and 75, Fleet.st, 
London, E.C. (Price 1d.) 

Thackrah (J.) & Son, Ltd, Electric Light Con- 
tractors, Crown-st, Halifax (126) 

Thain, Leslie A., Asst, Engineer, Electricity 
Works, Buxton 

Thames Conservancy, Carmelite-st, Victoria 
Embankment, London, Е.С. (Conservancy 
London, 205 Holborn) For Oficials, see 
page 742 

THAMES IRON WORKS, SHIPBUILDING AND 
ENGINEERING CO, LTD (Thames Electrical 
Engineering Works), Electrical Engineers 
and Contractors, Makers of Dynamos, Motors, 
Elec: ric Drills, Ae: Head Office and Works: 

Canning Town, Е. (Thames London, 526 
Eastern) City Office: 17, Philpot-lane, E.C., 
London (5959 Avenue) Sec also р. 555 

Thames Valley Electric Supply Co, Ltd, Оопіор- 
ton House, Norfolk-st, Strand, London, 
W.C. See also т. 585 

THAMES VALLEY LAUNCH СО, Ltd, Elec- 
trie, Steam and Oil Launch Builders, 
Weybridge, Surrey (Luunck Weybridge, 7); 
and at Windsor, Maidenhead, Henley, 
Hurley, Pangbourne, Reading and Shilling. 
ford (W. Rowland Edwards, A.M.I.E.E., 
Man. Dir.) 

Theerman (W. P.) & Co, Electrical Engineers, 
22, Devonshire-st, All Sainte, Manchester 
(Theerman Manchester, 3982 Central) 

Thermal Storage, Ltd, 17, Victoria-st, London, 
S.W 


Thewlis & Griffith, Ltd, Makers of Telegraph 
and Telephone Tools, Warrington (0528) 

Thistle, Hall & Co, Electric Bell Fitters, East 
Canal Wharf, Cardiff 

Thom, Jehn W., Engineer and Steam Engine 
Builder, Canal Works, Patricroft, Мап. 
chester 

homas (A. L.) & Sone, Ltd, Electrical and 

Mechanical Еоршеега, Dover Iron Foundry, 
Bridge-st, Dover 

Thomas, A. W., Electrical Engineer, Winter's- 
ак, St. Ann-st, Manchester 

Thomas, Bertram, Electrical Engineer, Wortley- 
et, Hulme, Manchester (Breaker Man- 
chester, 215) 


Thomas-Davies, G., A. M. I. E. E., F. Phys. Soe., 
Electrical Engineer, 10, Sion Hill, Clifton, 
Bristol 

Thomas, E., Local Manager, National Telephone 
Co, Waterford 

Thomas, Eustace, B.Sc., Electrical Engineer, 
Cornbrook Telegraph Works, Hulme, Man- 
chester 

Thomas, Frank C., Electrical Engineer, Corn- 
brook Telegraph Works, Manchester 

Thomas (Fredk.) & Co, Electric Light Fittings 
Makers, 189, Drummond-st, London, N.W. 
(Enterprise London, 1966 King’s Cross) 

Thomas, G. N., Electrical Engineer, 52, Gros- 
venor-rd, Rugb 

Thomas, H. C., B.A., Teacher of Electricity and 
Physics, Technical School, Northampton 

Thomas, H. N., Engineer & Manager, Corporation 
Tramways, Longroyd Bridge, Huddersfield 

Thomas (В. Morris & Co, Electric Light 
Fittings Makers, 7, Ely-pl, London, Е.С. 

Thomas, К. G., Confidential Technical Asst., 
Sheffield Corporation Tramways, Town 
Hall, Sheffield (2470) 

THOMAS & STRACHAN, Manganese Importers, 
11, Irwell-chambere, Liverpool (Strachan 
Liverpool, 6789) Bee Advt., p. 1246. 

Thomas, T., Ogmore Valley Electric Light and 
Power Supply Co, Ash-grove, Ognnore 
Valley, Glam. 

Thomas & Taylor, Ltd, Electric Light Engineers 
and Contractors, 80 and 82, Lower Hill. 
gate, Stockport (Laundry Stockport) 

Thomas, Theodore E., Electrical Engineer, Lon- 
don United Tramways, Ltd, High- rd, 

Chiswick 

Thomas, W. J. Rawlinson, A.M.I.E.E., Mains 
Engineer, Electricity Works, Granthan 

Thomassin, Е. A., Electrical Instrument Maker, 
Broadway, Streatham, London, S.W. 

Thomerson, Ch., Sanitary Engineer, 263, 
Hackney-rd, London, N.E. (Gipsyism, Lon- 
don, 238 Dalston) | 

Thompson, А. M., M. I. C. E., MI. I. E. E., Chief 
Electrical Engineer, L. & N. W. R. Co, Crewe 

Thompson (B.) & Co, Ltd, Electrical and General 
Engineers, Frome Engineering Works, Butte 
Hill, Frome 

Thompson Bros, Lubricant Manufacturers, 155, 
Fenchurch-st, London, E. C.; and at Glas- 
gow and Liverpool (Proficient London, 
4972 Central) 

Thompson Bros. & Co, Electrical Engineers, 
Offices and Works: 6, East-st, Plymouth 
(Thompson Bros., Plymouth) 

Thompson, C. M., M.A., D.Sc., F.C.S., Professor of 
Chemistry, University College of South 
Wales and Monmouthshire, Cardiff 

Thompson, E. A., Electrical Engineer, Holy well 
Rutford-rd, Streatham, London, S.W ' 

Thompson, F. J., A. M. I. E. E., Electrical Engineer 
5, Cambridge- villas, Stanley · rd, T'edd ington и 
and Duke st, Stamford.st, London, S.E. $ 

Thompson, F. O., A. I. E. E., Accountant, Direct 
United States Cable Co, Ltd, 50, Old Broad- 
st, London, E. C. 

Thompson, F. W., Engineering Draughts 
62, St. Alban’s-ave, Bedford Park, Lond., W. 

Thompson, H. Electric Bell and Telephone 
Manufacturer, 65, Argyle-st, Liverpool 
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Thompson, H. G.. Asst Engineer, Corporation 
Electricity Works, Swansea 

Thompson (Jas.) & Sons, Electrical Eugineers, 
16, Clare-rd, Levenshulme, Manchester 
(0108 Heaton Moor) 

Thompson, John, Engineer and Boiler Maker, 
Ettingshall, Wolverhampton (Boiler Wol- 
wrhanmpton, 19) : and Dudley (86) 

Thompson (John) & Son, Consulting Engineers, 
9, Billiter-equare, London, Е.С. 

Thompeon, N. G., Consulting Electrical Engi- 
neer, 13, Victoria et, S. W., and 7, St. James'- 
ter, Regent's Park, N.W., London 

Thompson, Norman A., Electrical Engineer, Gar- 
landa, Redhill, Survey 

Thompson, Ritchie & Co, Limited, Electrical and 
General Engineera, 54, Buckingham-gate, 
London, S.W. (Farad London, 208 West.) 

Thompson, R. O., Electrical Engineer, 20a, 
Dorset-gdns, Brighton 

Thompson, Prof. Silvanus P, BA., D.Sc., 
F.R.S., M.LE.E., Professor of Physics, 
“Morland,” Chislett-road, West Hampstead, 
London, N.W. (Principal of the City and 
Guilds Technical College, Leonard st, City- 
rd, Finsbury, London, E.C.) 

Thompeon (T.) & Co, Tachometer Makcrs, 35, 
New Broad-st, London, Е.С. (Dccimalize 
London, 90.52 London Wall) 

Thompson, T. W., Electrician, 28, Deptford 
Bridge, London, S.E. 

Thompson, W. J., Electrical and Mechanical 
Engineer, 34, Park-lane, Liverpool 

Thompson (W. P.) & Co, Electrical Patent 
Agents, 522, High Holborn, London, W. C.; 
and 6, Lord-et, Liverpool (Discovery Lon- 
don, 823 Holborn ; Patent Liverpool, 1603) 

Thompson, W. R., Electrical Eogineer, British 
Westinghouse Co, 2, Norfolk-st, Lond., W.C. 

Thomson, A. W., Engineers’ Furnisher, 4, Duke- 
st, Aldgate, Lendon, Е.С. 

Thomson, C. S., M. Sc., M. I. E. E., Electrical Engi- 
neer, Roetherne," Cottenham Park- vd, 
Wimbledon 

Thomson-Davis Telephone System, Ltd, 66, 
Victoria-st, London, S. W.  (Wrenehing 
London, 516 West.) See also раде 585 

Thomson (D. F.) & Co, Telegraph Pole Makers, 
4, Duke st, Aldgate, London, E. C. 

Thomson, G. H., Chief Asst. Engineer, Corpora- 
tion Electricity Works, Swansea 

Thomson, Gilbert, M. A., C. E., Lecturer on Civil 
Engineering, Glasgow and West of Scot- 
land Technical College, Glasgow 

Thomson, Н. J., Electrical] Engineer, 125, 
Cardigan-ter, Heaton, Newcastle-on-Tyne 

Thomson, J. J., M.A., F.R.S., Cavendish Pro- 
fessor of Experimental Physica, The Uni- 
versity, and 6, Scrope-ter, Cambridge 

Thomson, John, Chief Assistant Engineer, 
5 Electricity Supply Works, 

ith 

Thomson, J. S., Electrical Engiveer, South Wales 
Electrical Poeer Distribution Co's Genera- 
ting Station, Bridgend 

Thomson, R. H., Chief Asst. Engineer, Electricity 
Works, Swansea 

, Skinner & Hamilton, Scientific Instru- 
ment Makers, 38, Sauchiehall-st, Glasgow 
(521 Royal) 


Thomson, Son & Co, Ltd, Епртпеегз and Turbine 
Builders, Douglas Foundry, Dundee (40) 

Thomson, Wilfred C., Electrical Engineer: in- 
Chief to the Great Northern Railway Co, 
Electrical Engineer's Office, Holloway, Lon- 
don, №. (Toi , London); and Halliford," 
Hadley Wood, Middlesex 

Thomson, William, Consulting Chemist and 
Electrician, 79a, Princess-st, Manchester 

Thomson, Wm., Borough Electrical Engineer, 
Electricity Works, Kendal 

Thornbery, W. H., M. I. M. E., Consulting Elec- 
trical Engineer, 32, Paradise-st, Birmingham 
(Thornbery Birmingham, 1989) 

Thornewill & Warham, Mechanical and Electri- 
cal Engineers, Iron Works, Burton-on-Trent 
(Thornercills Burton-on Trent, II) 

Thornhill, E. B., Borough Electrical Engineer, 
Corporation Electricity Works, Tauaton 

Thornton, А. G., Drawing Instrument Maker, 
King at W., Manchester 

Thornton & Atkinson, Ltd, E'e:trical Engineers 
and Machini:ta, Providence Foundry, Cteck- 
heaton, Yorks.; and Bradford Sce also 
р. 256 

Thornton, А. G., Manufacturer of Mathematical 
Instrumenta, 41. King-st West, Manchester 
(Drawing Manchester, 3273 Nat.) 

Thornton & Crebbin, Eogineers and Electric 
Crane Builders, Hammerton-st Ironworks 
Bradford (/ronfounders Bradford) 

Thornton, Edwin, Electrical Engineer, 24, 
Oxford-st, Barrow-in-Furneas 


Thornton, N., Electric Bell Fitter, 14, Harrogate- 


rd, Bradford 

Thornton, S. E., Coneulting Engineer, 11, 
Tothill-st, Westminster, London, S.W. 
(650 Victoria) 

Thornton, W. M., D.Sc., Lecturer in Electrical 
Engineering, Durham College of Science, 
Newcastle-on-Tyne 

Thornton(W.R.) & Son, Electric Light Engineers 
and Contractors, Ramsden-sq, Barrow-in- 
Furness (38) 

Thornycroft (J. I.) & Co, Ltd, Steam Engine and 
Electric Locomotive Builders, Chiswick, 
London, W. (Thornycroft London, 6 Ham- 
mersmith) See also page 256 

Thorp, E. L., A. M. I. E. E., Consulting Engineer, 

„Parliament- st, Nottingham 

Thorpe & Salter, Electricians, 235, High Holborn, 
London, W. C. (4907 Holborn), Works: 
Holloway, N. 

Thorrowgood, W. J., A. M. I. E. E., Electrician, 
2, Waldemar-rd, Wimbledon Park 

Threadgold, A. H., Electrical Engineer, Calver- 
ley-rd, Tunbridge Wells 

Threlfall, Prof. Richard, M.A., A. M. I. C. E., 
M. I. E. E., F. C. S, F. R. S., Electro- Chemical 
Engineer, 30, George-rd, Edgbaston, Birm- 
ingham 

Thrift, W. E., M.A., Sc.D., Professor of Physics, 
School of Engineeriug, Trinity College, and 
80, Grosvenor-sq, Rathmines, Dublin 

Thrupp, Edgar C., Consulting Engineer, 39, 
Victoria-st, London, S.W. 

Thrupp & Maberly, Motor Car Builders, 421- 
429, Oxford-st, London, W. (4147 Gerrard) 

Thubron (Robert) & Co, Telegraph Pole Makers, 
Creosoting Works, Dunston-on-Tyne 
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Thunderbolt, E., Electrical Engineer, Argus, 
Coniscliffe-rd, Darliogton (Thunderbolt 
Darlington, 216) 

Thursfield (C. J.) & Co, Electric Light Fittings 
Makers, 42, Clement-st, Parade, Birmingham 
(Electrolier Birmingham, 05067); and 59-61, 
Hatton-garden, London, Е.С. (4962 Hol. 
born); and 55, Nicholas-st, Bristol (Eclipse 
Bristol) 

Thursfield, Francis, B.A., A. M. I. C. E., M. I. E. E., 
City Electrical Engineer, Eleetricity Supply 
Works, New Crane-st, Chester 

Thwaite Brothers, Limited, Makers of Steam 
Engines, Vulcan [ronworks, Bradford 
(Thwaites Brad ford, 825) 

*Thwaite, B. H., Consulting Engineer, 29, Great 
George-st, London, S.W.  (Calcination 
London, 708 Westininster) 

Thwaites Bros, Enatnellers and Dial Painters and 
Indicator Screen Makers, 25, St. John- 
street-rd, Clerkenwell, London, E.C. 

Tibbits, Oliver, A.M.I.E.E., Engineer, Nelson 
Dale & Co, Ltd, Warwick 

Ticehurst, F. G., Telegraph Engineer, Larcton 
House, Battle, Sussex 

Ticket Punch & Register Co, Ltd, 18, Eldon.st, 
London, E.C. 

Tickner, C. E., Electrical Engineer, Roslyn, 
College-rd, Wealdstone, London, N.W. 
Tidd, Ernest George, A. M. I. C. E., M. I. E. E., 
Electrical Engineer {с/о Morris, Warden & 

Co.). 25, Gord.n-st, Glasgow (1020) 

Tiddeman, E. D., Electrician, National Tele- 
phone Co, 17-19, West India Dock-rd, 
London, E. 

Tiddeman, P. J. S., Borough Electrical Engineer, 
Electricity Works, and 7, The Villas, Stoke- 
upon-Trent 

Tidman (Е.) & Son, Ltd, Consulting Engineers, 
54, Victoria-st, London. S.W. (725 West- 

. minster) 

Tidswell, E. P., Electrical Eogineer, Callender's 
Cable & Con-truction Co, Hamilton House, 
Victoria Embsnkment, London, E. C. 

Tidswells Patent Iram Car Guard Со, 23, Bank 
Street-chmbis, Bradford 

Tiffin, F. J., Electrical Agent, $. Great Win- 
chester-st, London, E. C. (Hald London, 1993 
Central) 

Tight, Mrs E., Telegraph Instrument Case Maker, 
12, Percival- st, Clerkenwell, London, Е.С. 

Tilby, E. F. E., Charge Engineer, Corporation 
lle-tricitv Works, Plymouth 

Tilden, Dr. W. A., Professor of Chemistry, 
Itoyal College of Science, South Kensington, 
London. S. W.; and Tbe Oaks, Northwood, 
К.5.0., Middlesex 

Tilghman’s Patent Sand Blast Co, Ltd, Makers 
of Бапа Blast Apparatus for Frosting Incan- 

descent Electric Гарая, Broadheath, near 
Manchester; and at Sheffield (Tilyhmans 
Altrincham, 14) 

Tilke & Smith, Ltd, Electrical Engineers, High- 
st, Mclksham 

Tilley, W. H., Electrical Engineer, 53, Kings- 
land-rd, N.E., 79, Stoke Newington-rd, Х., 
11, Kentish Town-rd, and 5, Camden-rd, 
N.W., Lendon (J, Dalston) 

Tillyer, E. G., A. M. I. E. E., Electrical Engineer, 
Нірћ 14, Mot tingham, Eltham, London, S. E. 


Tilney, Max. J. E., A. I. E. E., Electrical Engineer, 
Edmundeon’s Electricity Corp, Ltd, and 8, 
Astwood-rd,South Kensington, London, S. W. 

Timings & Rose, Electrical Engineers, West Bute- 
st, Cardiff 

Timmis, Illius A., M.Inst.C.E., M. I. E. E., 2, Great 
George-st, London, S.W. (Tímmis London, 
481 West minster) 

Timms, P. G., Electrical Engineer, Lynton, London- 
rd, Wembley 

Timpson, H. S., Electrical Engineer & Contractor, 
29 and 50, High- st. Ealing 

Tin Electro-Smelting (Zinnoxyd) Co, Ltd, 16a, 
Tokenhouse- yard, London, Е.С. 

Tindal, Earle & Hutchinson, Ltd, Electrical and 
Mechanical Engineers, Vulcan Ironworks, 
Scott.st, Hull (270) 

Tindall, J. Е., B.Sc., Teacher of Electricity and 
Physics, Leeds In-t:tute, Leeds 

Tinker, J. J., Electrical and Mechanical Engineer, 
Godley, Hyde, Manchester 

Tinker, Shenton & Co, Ltd, Boiler Makers, Hyde, 
Manchester (Duplex Hyde, 21 Ashton- 
under-Lyne) 

Tinkers Limited, Boiler Makers, Hyde (Tinkers 
Hyde, 20); aud 52, Queen Victoria-st, 
London, E. C. ( Belsham London 6003 Central) 

Tinsley, Henry, Electrician, Penlee, Elmer's 
End-rd, Beckenham, Kent 

Tipping, Joseph, Dealer in Electrical Supplies, 
Lancaster-rd, and 70, Meadow-st, Preston, 
Lancs. (7/) 

Tipple, W. & C., Electric Bell Fitters, Hallsville- 

‘rd, Canning Town, London, К. (557 East) 

Titan Аотегзов, Ltd, Electric Crane Builders, 
12, St. Helens-place, London, E.C. (Paul 
Neujean, Agent) 

Titan Co, Ltd, Electric Lift and Crane Makers, 
St. Olave's House, Lloyd's-ave, London, Е.С. 
(W. Gyllich, Agent) (Sem used London) 

Titchener, Geo. R., Electrical Engineer (Manager 
to J. Main & Co) Station-rd, Brixton, 
London, S.W. 

Titherley, С. P. L., Electrical Engineer, Northern 
Electrical and Ventilating Co, Granite- 
bldgs, Stanley st, Liverpool 

*Tittensor, Walter H., M. M. E. A., Consulting and 
Resident Electrical Engineer, Corporation 
Electric Trum ways, 25, Burrow-rd, Preston, 
Lancs. 

Todd, E. T., Asst. Епшпеег, Oldham, Ashton 
and Hyde Electric Tramways, Denton, 
Lance. 

Todd, F. L., Electrical Engineer, Occold Rectory, 
Eye, Suffolk 

Todd (Geo.) & Sons, Dealers in Electrical Sup- 
plies, 71, Candleriggs, Glasgow (58 Tron) 

Todd, В. R., M. I. C. E., M. I. E. E., Electrical Engi- 
neer, W. F. Dennis & Co, 49, Queen Victoria- 

st, E.C.; and 54, Aberdare-gdns, West 
Hampstead, N.W., London 

Told, Wood & Co, Electrical Engineer, 14, 
Leighton-st, Leeds 

Todhunter & Elliott, Ironmongers and Elec- 
tricians, Duke-st, Douglas, Isle of Man 
(Iron Douglas Mua, 15) 

Todhunter, William, Electrician, 15, Old Dover- 
rd, Blackheath, London, S.E. 

Todmorden Corporation Electricity Works, Tod- 
morden (H. Waring, Coneulting Engineer) 
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Тојећ & Co, Electric Launch Buildera, * The 
Boatyard," Fulham, London, S.W. 

Toleman, R. J., Consulting Engineer, 22, Wal- 
brook, Landon, Е.С. (Beuthers London, 
4504 Central) 

Tolhurst & Sons, Manufacturers of Jointing 
Composition, 75-81, Tooley-st, London, S.E. 
(749 Hop) 

Toll, W. E., Electrician, Grove House, Surbiton, 
Surrey 

Tolladay & Hewson, Electric Light Fittings 
Makers, Alcester-st, Birmingham 

Tomalin, Jobn, Electrician, 48, New-st, Henley- 
on Thames 

Tomey (Joseph) & Sons, Ltd, Gauge Glass Makers, 
Astoa, Birmingham (Tome Aston, U5x) 

Тошеу & Sons, Gauge Glass Makers, Tay Glass 
Works, Perth (Tome Perth) 

Tomkins, С. G., Electrical Engineer, 120, Lex- 
bam-gdns, Kensington, London, У. 

Tomlineon, E. & Со., Electrical Engineers, 23, 
Wood-at, Westminster, London, S.W. 

Tomlinson, E. T., Electrical Engineer, Braby & 
Toralinaon, Ltd, 15, Hart-et, London, W.C. 

Tomlineon & Milan, Ltd, Electrical & Mechanical 
3535 Sa EE 

М, 

Tomlinson, Thos., B.E., Electrical Engineer and 
Secretary to Technical Education Com- 
mittee, Bray 

Tonbridge District Council Electricity Works, 
Tonbridge, Kent (J. A. B. Horsley, Chief 
Engineer) 

Tonge, J. H., Engineer and Manager National 
Electric Supple Company, Ltd, 1194,Fisher- 
gate, and Watling-road, Fulwood, Preston. 
Lancs. 

Tongue & Birkbeck, Patent Agents, Birkbeck 
Bank-chmbrs, Chancery-laue, London, W.C. 
(Lingua Loudon, 4759 Holborn) 

Tongue, J. E., Electrical Engineer, 17, Wood- 
atock-st, London, W. 

Tonks, Limited, Makers of Electric Light 
Fittings, 201, Moseley-st. Birmingham; and 
12, Farringdon-ave, London, Е.С. (Brass 
Birmingham, 22; 789 Holborn) 

Topyrefail & Golfach Goch Electric Light Co, 
Ltd, 138, High.st, Tonyrefail, Glam. 

Toope's Asbestos Covering Co, Ltd, Stepney-sq, 
London, E. (Joopes London, 379 Eastern) 

Topham (C.) & Co, Wire Manufacturers, 3, 
Dufferin.st, Bunhill - row, London, Е.С. 
(1877 London Wall) 

Topping, F. W., M. I. E. E., Superintendent Direct 
United States Cable Co, Ballinskelligs, co. 
Kerry, Ireland 

Torpy, В. N., Deputy Chief Engineer, District 
Council's Electricity Works, Durnsford-rd, 
Wimbledon 

Torquay Corporation Electricity Works, Torquay 
(P. Storey, Chief Engineer) 

Torquay Electro-Therapeutic Institute, Ltd, 5, 
Forwood-:t, Torquay 

TORQUE ELECTRICAL ENGINEERING 
CO., 20-28, Dalling.rd, Hammersmith, Lon- 
don, W. (Тогдистиг London, ? 77 Chiswick) 

Товћ (David) & Son, Lightning Conductor 
Manufacturers and Erectors, 77, Queen-st, 
Glasgow; and (works) Houston-st, Greenock 
(D. Tosh Greenock, 256) 
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Tosh (Henry), Sons & Cross, Dealers in Electri- 
cal Supplies, 197, Buchanan-st, Glasgow 
(3969 Royal) 

Toten, E. Wm., Electrical Engineer, 1554, Glou- 
cester-rd, London, S.W. 

Tothill, Chas., Electrical Engineer, Eastern Ex- 
tension Telegraph Co, Electra House, Fins- 
bury Pavement. London. Е.С. 

Totnes Electricity Supply Co, Ltd, 28 Victoria- 
st, London, S.W. 

Touch, J. E., Consulting Engineer, 15, Cop:hall- 
ave, London, E.C. 

Tough, Geo., Station Supt, Corporation Elec- 
tricity Worke, Coventry 

Toulmin, James, A LEE, Electrical Engineer, 
clo Mr. С. 5. Bowers, 81, Casewick-rd, 
West Norwood, London, 8.Е. 

Tourtel Manufacturing Co, Ltd, Engineers, 1464, 
Queen Victoria-st, London, Е.С. (Tourtel 
London, $59 Bank) See a/so p. 586 

Tovey, Harry Turner, Electrical Eugineer, 39, 
Nevern-sq, Earl's Court, London, S.W. 

Toward (T.) & Co. Engineers & Tar Boiler Makers, 
St. Lawrence Ironworks, Burrell-rd, New- 
castle-on-Tyne ` (Towards Newcastle-on- 
Tyne. 515 Nat.) 

Towell, Charles, Electrical Engineer, 2, South- 
st, Bromley, Kent 

Tower Manufacturing Co, Eogineers' Sundries- 
men, 71, Queen-st, London, E.C. 

Towle, J. W., Resident Engineer, Underground 
Electric Railways Co, of London, Ltd, 39, 
Tadema-rd, and Moscow-mansions, Crom- 
well-rd, London, S. W. 

Towler, John, Electrical Engineer, 77 & 81, 
Westgate, Peterborough 

Townsend, Edward, M.A., D.Sc., Professor of 
Civil Engineering, Queen's College, Galway 

Townsend (Hy. A.) & Co, Electricians, 71, 
Heron-rd, Herne Hill, London, З.Е. 

Townsend, John Sealy, M.A., F.R.S., Wykeham, 
Professor of Physics, The Museum, Oxford 

Townsend, W. E., Electrical Engineer ( Middleton 
& Townsend), 21, Rutland-sq, Edinburgh 

Townshend's Art Metal Co, Ltd, Art Metal 
Workers, Erneat-st, Birmingham ; and 
62, Holborn-viaduct, London, Ю.С. (Tat 
Birmingham, 279; Tawny London, 4196 
Central) 

Townson & Mercer, Electrical and Scientific 
Apparatus Manufacturers, 34, Camomile- 
street ( Townson London, 2537 London Wall), 
and 89, Bishopagate-st Within, London, Е.С. 

Towse, H. W., Engineer, Brothers Cableway and 
Electric Conveyor Co, 25, Victoria - st, 
London, S.W. 

Toy (Thos. Н.) & Co, Dealers in Electrical Sup- 
plies, 17, South-st, Finsbury, London, Е.С, 
(Toyshop London, 1170 London Wall) 

Toy, W. E., Electrician, 11, St, Ann’s-rd, New 
Wandsworth, London, S.W. 

Toyé & Co, Wire Manufacturers, 57, Theobald's- 
rd, London, W.C. (Modifylng London, 3820 
Central) 

Tozer, H., Electrical Engineer, Leybrook Lodge, 
Ringwood, Hants. 

Tozer (James H.) & Son, Anti-friction Metal 
Manufacturers, York mansion, Yors-st, Lon- 
don, S.W. (Battlement London, 732 West- 
minster) 
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Tozer, Kemsley & Fisher, Ltd (Agents for Messra, 
L. J. Healing & Co, Yokohama ; Splatt, Wall 
& Co, Perth, W. Australia; and Edge & 
Edge, Sydney, N.S W.), Leadenhall-bldge, 
London, Е.С. (Tozer London, 2754 Avenue) 

Tracey, H. J., Superintendent Commercial Cable 
Company, 67, Si. Vincent-st, Glasgow (3349) 

Traction Company of rhe United Kingdom, Ltd, 
Owners of the Kingsland Surface Contact 
Patents, &e., 16, Great George-st, West- 
minster, London, S.W. (Overtrip London, 
231 Westminster) 

Traction Insurance Association, Ltd, 519, Win- 
chester House, Old Broad-st, London, E.C. 
(A.W. Johanning, Sec.) (Tractassct London) 

Traction & Power Securities Co, Ltd, 2, Norfolk- 
st, Strand, London, W.C. (Unbuckling 
London) See also раде 596 

Traction and. Transmission (monthly supplement 
to Engineering), 55 and 36, Bedtord-st, 
Strand, London, W.C. (Pub. 18% Tuesday 
in month) Price 2s. Nett. 

Tracy, Atlee H., Electrical Engineer, Standish, 
Sevenoaks 

Trade Marks Journal (weekly), 25, Southampton- 
bldgs, London W.C. (Ann. sub., 268., post 
free, 55а. ` single copies 6d, post free, 8d.) 

Trading & Manufacturing Co, Ltd, Temple Bar 
House, Fleet-st, London, E.C. (Devisers 
London, 6514 Central) 

Trafford Power & Light Supply (1902), Ltd, 
Electrie Light and Power Contractora, Traf- 
ford Park, Manchester (2684) (I. W. 
Donnet, Resident Eng.; Н. Derby, Secretary) 
See also р. 556 

Trafford, Wilfred B., Asst. Electrician, Sun Fire 
Office, Threadneedle-st, London, Е.С. 

· Traies & Son, Electrical Engineers, 4-13, Elgin- 
crescent, and 2a, High- st, London, W. (Shop- 
keepers London) 

Traill, Wm. A. C.E., Electric Railway and 
Tramway Engineer, Giant's Causeway 
Electric Tramway Company, Portrush, со, 
Antrim, Ireland (Trailway Bushmills) 

TRAMWAY AND RAILWAY WORLD PUBLISH- 
ING CO, LTD, Amberley House, Norfolk.st, 
Strand, London, W.C.  (Tramigro London, 
2945 Gerrard) (Ann. sub., 25s.) 

Tramways & General Works Co, Ltd, 57, Moor- 
gate-st, London, Е.С. (E. E. Price, Sec.) 
(Excerpt London, 1474 London Wall) 

Tramways & Light Railways Estates Co, Ltd, Len- 
nox House, Howard-st, Strand, London, W.C. 
(W. Е. Cox, Secretary) See also раде 586 

Tramways and Light Railways Association, Clun 
House, Surrey-st, Strand, London, W.C. 
(Ernest Benedict, M. Inst. C. E., Sec.) (6635 
Central) 

Tranfield, F. T., Superintendent Commercial 
Cable Co, 8, Foster-q, Bradford 

Transactions of the Civil and Mechanical En- 
ginecrs’ Society (annually), 47, Victoria-st, 
London, S.W. (58.) 

Transactions of the Institution of Civil Engincera 
of Ireland (annually), 45, Dawson-st, Dublin 

Transactions of the Institution of Mining En- 
gineers (12 issues per annum), published by 
the Institution, Neville Hall, Newcastle- 
upon-Iyne (Ann. sub., £3 128.; 6s. 3d. 
single cupies) 


Transactions ој the Institution of Mining and 
Metallurgy; (annually), Salisbury House, 
London Wall, London, Е.С. (Price £1 1s.) 

Transactions of Institution of Naval Architects 
(annually ),5,Adelphi-ter, Lond., W. C. £2 28.) 

Transactions of the Junior Institution of Eng incers 
(annually), published by the Institution, 59, 
Victoria-st, London, S.W. (10s. 64.) 

Transactions of tne Liverpool Engiaccring Society 
(yearly), Royal Institution, Liverpool (58.) 

Transactions of the North of England Institute 
of Mining and Mechanical Enyincers (peri- 
odically), published by the Institute, 
Neville Hall, Newcaatle-upon-Tyne 

TRANSMISSION OF POWER IN WORKSHOPS— 
See роде 77 

Transportation Development Co (Inc.), Steel 
Waggon Builders, Proad-st House, Lond., E. C. 

Tranter, J., District Manager, National Tele- 
phone Co, Blackpool 

Trask, W. II., Electric Light Contractor, 27, Up. 
Marylebone-st, London, N.W. (49/9 Gerrard) 

TRAUN (Dr HEINR.) & SONS (formerly Har- 
burg India Rubber C. Co), Ebonite and Vul- 
canite Manufacturers, 8, Redcross street, 
London, Е.С. (Е. Winter, Agent) (5156 
Central) Bee Advts.. pp. 1071, 1224 and 1328 

Travers, Morris W., D.Sc., Professor of Che- 
mis'ry, University College, Bristol 

Travers, Thos. P., Electrical Engineer, Rock- 
boro’ House, Cork 

Travil (B.) & Sons, Dealers in Electric Light 
Fittings, 73, Highgate-rd, London, N.W. 

Treacher (C. W.) & Co, Electricians, 165, Queen 
Victoria-st, London, E. C. (S380 Bank) 

Treasure (J. B.) & Co, Gauge Glass Makers, 
Vauxhall-rd, Liverpool (Treasure Liverpool, 
15.29 Central) 

Treharne, G. A., Consulting and Mechanical 
Engineer, Aterdare, S. Wales 

Tremain, Chas., Electrical Engineer, 49, St. 
Mary Abbotts'-ter, Kensington, and 4, Port- 
land-place, Addison Bridge, London, W. 

Tremain, F., Ist Class Technical Officer, Engineer- 
in-Chief's Office, G.P.O., London, Е.С. 

Trenam, E., I.S.O., Controller Central Telegraph 
Office, G.P.O., London, Е.С. 

Trenbath, G., Electrical Engineer, Corporation. 
Electricity Works, Salford 

Trent & Co, Electric Motor Car Builders, Wells- 
rd, Soepherd’s Bush, London, W. 

*Trentham,W.H., M. I. E. E., Consulting Electrieal 
Engineer, 59, Victoria-st, Westminster, Lon- 
don, S.W. 

Trevett, B., Electrical Eogineer, Engineering De- 
partment,Canford Manor, Wimborne, Dorset; 
and 22, Arlington; st, Piccadilly, London, S. W. 

Trevor-Roper, L. C., A. I. E. E., Resident Engineer, 
Killarney Electric Lighting Co, Ltd, Flesk 
Mill, Killarney 

Trezise, J. M. G., M. I. E. E., Electrical Engineer, 
2, Colinette- rd, Putney, S. W., and Engineer- 
in-Chief's Office, G. P. O., E. C., London 

Tricket & Co, Electrical Engineers and Con- 
tractors, 150, Nor wood-rd, West Norwood, 
London, S. E. 

Trier Bros., Lubricator Makers, 1, Gt. George-st, 
S. W., and Cumberland Works, Camber- 
well, S. E., London (Viscosity London, 900 
Victoria) 
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Trimming, P., Electrician, 51, Eastbournc.st, Sit- TUCKER, GEORGE, Publisher and Printer, 
tingbourne, Kent “ Homeleigh,” 109. Lordship.rd, Stoke 
TRIMNELL, L. C. B. Electrical Engineer, Newington, N. (223 Dalston), and 1, 2 and 3, 
. Whitecliffe, Woldingham, Caterham Valley Salisbury-court, Fleet.st, E.C., London 
"Trinity House, Tower Hill, London, E.C. ( Dioptr ic (Electrician Newspaper London,949 Holborn) 
ndon, ода Avenue) For Officials, see ESTIMATES FOR ALL KINDS OF PRINTING 
2-74? AND PUBLISHING WORK, STATIONERY 
lex Co, Electrical Engineers & Contractors, SUPPLIES, &с., OF ANY MAGNITUDE. 
| rexham TELEGRAPH ТАРБ PAPERS ОР ALL KINDS. 
Trippe, C. F., Electrical Engineer, General Elec. FINE ART AND LINE ILLUSTRATIONS АТ’ 
tric Co, 71, Queen Victoria-st, London, SPECIAL RATES. 
Е.С. | TECHNICAL TRANSLATIONS. 
Electrical and Engineering Work а Specialty, 
SE E 


Tucker (J. Н.) & Со, Fittings Makers, Sampson- 
rd N, Birmingham (Switches Birmingham, 
2278) ; and at London (2215 Gerrard) ; and 
Glasgow 

Tucker (Wm.) & Co, Electrical Engineers, 3, 
High-st, Putney, London, S.W. (Jj Putney) 

Tucker, W. S., A. I. E. E., A. R. C. Sc., Demonstra- 
tor in Physics, Municipal Technical Institute, 
Romford-rd, West Ham, London, Е. 

Tudman, A. R., A. M. I. E. E., Resident Engineer, 
Urban District Council Electricity Works, 
Colwyn Bay (63) 

TUDOR ACCUMULATOR COMPANY, Ltd, 16, 
Victoria-st, London, S.W. Works : Dukin- 
field, near Manchester (A. B. Pescatore, 
Managing Director) (Subconical London, 
24 Victoria) (dor Dukinfield, 247) Вее: 
Adyt., p. 1016, and page 586 

Tudors, Mash & Co, Metal Merchants, 17, College- 
hill, London, Е.С. (Vesta London, 1221 
Central) 

Tudabery, Dr. J. Н. T., M.Inst.C.E., Secretary of 
the Institution of Civil Engineers, Great. 
George-st, London, S.W, 

Tudsbury (R.) & Sons, Makers of Wimshurst 
Machines, Edwinstowe, Newark (Tudsbary 
Edwinstowe Newark) 

Tugwell, H., Electric Light Contractor, 4, Bel- 
size-cres, Hampstead, London, N.W. 

Tulloch & Co., Mica Merchants, 4, Fenchurch- 
ave, London, E.C. ; and at Calcutta (Tarqett 
London, 1131 Avenue) 

Tulloch, Major Hector (late R.E.), Consulting 
Engineer, 28, Victoria-street, London, S.W. 

Tully, Alfred, Electrical Engineer, 28, North 
Bridge-st, Sunderland (276) 

Tully & Straker, Mica Merchants, 16, Water- 
lane, Gt. Tower-st, London, Е.С. (Olist 
London, 975 Central) 

Tumber, Edwin J., Electrical Engineer (Univer- 
sal Battery Co), Mid-Kent Works, Becken. 
ham, Kent 

Tunbridge Wells Corporation Electricity Works, 
Stanley-rd, Tunbridge Wells (Consulting 
and Resident Engineer, Horace Boot) (265). 

Tungsten & Rare Metals Co, Ltd, 91, Blackfriare- 
rd, London, S.E. (293 Hop) 

Tunzelmann, G. W. de, B.Sc., M. I. E. E., Con- 
sultiug Engineer & Electrician, 82, Victoria- 
st, London, S.W. (Tunzelmann London, 
5162 Westminster) 

Turbine Advisory Syndicate, Engineers, 13, 
Mosley-st, N ewcastle-on-Tyne (557) 

TURING & FINDLAY, Mica Merchants and 
Importers, 17, Harp-lane, London, B.C. 
(Thorite London, 5840 Central) 


Trip 


Tripp’s Metallic Packing Co, 105, Bunhill-row, 
London, Е.С. (Temperature London, 9060 
London Wall) 

Tritton, J. Herbert, Chairman Indo-European 
Telegraph Company, Limited, 18, Old 
Broad.st, London, E.C. (1721 London 
Wall) 

Tritton, W. A., A. I. E. E., Electrician, Linotype 
and Machinery,Ltd, Broadheath, Altrincham, 
Cheshire 

Triumph Stoker, Ltd, Mechanical Stoker Makers, 
$9, Victoria-st, London, S.W. (Herbert 
Lowden, Secretary) (Diminish London, 87 
Victoria) 


Westminster), and 77, Grosvenor-rd, Lon- 
don, S.W. (Tutorized London, 400 Weat- 
minster) 
Trotman, Fiennes O., Electrical Engineer, Corpo. 
eier Electricity Supply Works, St, Helens, 
cs 


Trott, А. H. H., M. Am. I. E. E., Electrical Engi- 
neer, Beer, Devon 

Trotter, Alex.,Electrical Accessory Manu facturer, 
27-31, Hatton Wall, London, Е.С. (Over. 
span London, 1973 Holborn) 

“Trotter, A. P., B.A., МІСЕ, M. I. E. E., 
M. I. M. E., Electrical Adviser to the Board 
of Trade, 8, Richmond - ter, Whitehall, S. W., 
and 1, Campden Hill-sq, W., London 

Trotter (Н. В.) & Co, Electrical and Mechanical 
Engineers, 63, Queen Victoria-st, London, 
Е.С. (Lithium London, 8042 Bank) 

Trotter, Howard B., Electrical Engineer, 
63, Queen Victoria-st, London, Е.С. 

Trotter, John, Electrical and Scientific Instru- 
ment Maker, 28, Gordon-st, Glasgow 

up, Curtis & Co, Electrica] Engineers, 134, 
Fenchurch-st, London, Е.С. (Voltjar London, 
571 East and 1826 Central) 

Trouton, Frederick Thomas, M.A., D.Sc., F.R.S., 
M.LE.E., Profesor of Physics, University 
College, Gower - st, W.C., and 2, Holland. 
park, W., London 

Troy (F.) & Co, Electrical Engineers, 194 & 196, 
Finchley-rd, London, N.W, (Troyunze Lon- 
don, 79 Hampstead) 

be, G. A., Electrical Engineer, c/o British 
Westinghouse Co, Trafford Park, Manchester 
man, W., Electrical Agent, 28, Thornby-rd, 
Clapton, London, N. E. 

Tubb, W. G., Eleotrician and Pynamo Maker, 18, 
Park-rd, Belle Vue, Southampton 

Tuck & Co, Limited, Electrical and Mechanical 
Engineers, 19-29, Lower Abbey-st, and 
(works) Beresford-place, Dublin (Tucks 
Dublin, 575) 
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Turnbull, Charles, A M. I. E. E., Borough Electri- 
cal Engineer, Tynemouth Electricity Works, 
North Shields 

Turnbull, H., Electrical Engineer, 3, Myddleton- 
park, Whetstone, London, N. 

Turnbull, James L., Engineer and Manager, Burgh 
Electricity Worke, Broughty Ferry, N. B. 

Turnbull (John, jun.) & Sons, Consulting 
Engineers and Turbine Manufacturers, 190, 
West George at, Glasgow (Turbine Glasgow, 

| 861 Согр.) 

Turnbull, В. E. S., Asst. Electrical Engineer, 
Electric Light Works, Bromley, Kent 
Turner, A. G., Chief Clerk Corporation Elec- 

tricity Works, Aston Manor 

Turner, Arnold, Electrical Engineer (Turner, 
Atherton & Co, Ltd), Denton, Manchester 


Turner-st, Denton, Lancs. ; and 110, Cannon- 
st, London, Е.С. (Luticeable London, 174 
Bank) 

Turner Bros., Manufacturers of Dynamo Plates, 
Forgings, &c., 154, Upper Thames-at, Lon- 
don, Е.С. (sAertiron London, 355 Central) 

Turner Вгоз., Ltd, Asbestos Spinners, Weavers 
&nd Manufacturers, Spotland, Rochdale, 
Lancs. (J'rners Rochdale, 208) 

Turner, Chas. J., Chief Assistant Engineer, 
Electricity Work-, Hoylake, Cheshire 
Turner, Chas. L., M. I. E. E., Consulting Electri- 
cal and Mechanical Engineer, Post Office- 
chmbre, 26, Browu.st, and 56, Murray -st, 

Higher Prougbton. Manchester 

Turner, Dr. Dawson, Lecturer on Phyaics and 
Electrician to Royal Infirmary, 37, George- 
sq, Edinburgh 

Turner (E. R. & F.), Ltd, Steam Engine Makers, 
Ipswich ; and 82, Mark-lane,London, E.C. 
(Gippeswyk Ipswich, 24 ; Canvassers London) 

Turner, F. L., Manager Corporation Electric 
Tramwaye, Great Yarmouth 

Turner, Geo. С. B.Sc., Electrician, Wrens, 
Church-ave, Sidcup, Kent 

Turner, G. P., Electrical Engineer and Contractor, 
42, Markham-eq, Loudon, S.W. 

Turner, H., Electrical Engineer, Stauningley, 
Leeda 

Turner (H.) & Co, Electrical Engineers, 15, New 
Broard-st. London, Е.С. 

Turner, H. H., Electrical Engineer, Denton, 
Lancs. 

Turner & Hudeon, Ltd, Makers of Electric Wire 
Casings, Jl, Ivy.st, Hoxton, London, М. 
(Seulptendo London, 341 Dalston) 

Turner, Hy., Electrical Engineer, 15, New Broad- 
st, London, Е.С. 

Turner, J. D., Electrical Engineer, Commeroial- 
rd, Kirkstall, Leeds 

Turner, J. Ј., Needle Maker and Pivoter for 
Electrical aud Telegraph Instruments, 164, 
Drayton-park, Holloway, London, Х. 

Turner, J. W., Asst. Engineer-in-Charge, Cor- 
poration klectricity Works, Huddersfield 

Turn-r, Marten, Electrical Engineerand Manager, 
Colne and Trawden Light Railway Co, Colne 

Turner, S., Assistant Works Director, Brush 
Electrical Ёпдїпсегїрд Co, Falcon Works, 
Loughborough 

Turner, Son & Walker, Electricians, 59, Bold.st, 
Liverpool, W. 
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Turner, Stuart, Engineer and Dynamo Castings 
Manufacturer, Shiplake, Henley 

Turner, T. E., Electrical Engineer, 91, Mildmay- 
grove, London, N. 

Turner, W. H., Electrical Engineer (S. Dixon & 
Sons, Ltd), Swinegate. Leeds 

Turney, А. T., Electrician, 15, Elderslie-rd, 
Eltham, London, S.E. 

Turney, Joseph, Assistant Teacher of Electric 
Lighting & Power Transmission, Municipal 
Technical Schools, Dublin 

Turquand, W. А., Electrical Engineer, 29, Gled- 
stanes-rd, West Kensiogton, London, W. 

Turrell, C. MeR., Engineer & Works Manager, 
Autocar Construction Co, Ltd, High Bank 
Mill, Openshaw 


. Тивоп, C., Electrician, J. Keith, Blackman & Co, 
Turner, Atherton & Co, Ltd, Electrical Engineers, . 


4434, Holloway - rd, London, N., and Tre- 
naoce, Welldon-cresceut, Harrow 

Tutte, H. E., Electrician, 10, West-st, Fareham 

Tuxford, Jas. Geo, Maker of Slate Insulators, 
Deganwy Quay, near Llandudno, №. Wales 

*Tweeddale, Marquis of, K.T., Chairman of the 
Direct Spanish, the African Direct, the 
West African, the Globe Telegraph апа 
Trust, the Europe and Azores Telegraph 
Companies, and the Deutsche See- Tele- 
grahen Gesellschaft; Director of the Eastern, 
the Eastern Extension Australasia and China, 
the Eastern, and South African and Black 
Sea Telegraph Companies; and Trustee of the 
Submarine Cables Trust, 6, Hill-st, W. 
(4663 Gerrard); and Electra House, Fins- 
bury Pavement, E.C., London ; and Yester, 
Gifford, Haddington, N.B. (Z'weeddale 

~ Gifford) 

Tweedy, R. N., Eagineer, Dudley, Stourbridge 
and District Electric Traction Co, and Wol- 
verhampton District Electric Traction Co, 
Harts-hill, Brierley Hill, Staffs. 

Twells, W. Е., Engineer, Р.О. Telephones, Post 
Office, Wimbledon 

Twelvetrees, W. Noble, Consulting Engineer, 
47, Victoria-st, London, S.W. 

Twentieth Century Motor Co, Ltd, Motor Car 
Engineers and Dealera, Padua-rd, Penge, 
London, S.E. 

Twickenham & Teddington Electric Supply Co, 
Ltd, Broad Sanctuary-chmbrs, West minster, 
London, S. W.: and Electricity Works, Twick- 
enbam (24 Richmond) See also раде 686 

Twisaday, C. Е. J., Indo-European Telegraph 
Department, India Office, London, S.W. 

Twyman, Frank, Electrician, 52, Connaught-rd, 
Harleeden, London, N.W. 

Tyack (W. J.) & Co., Ltd, Electric Bell Fitters and 
Telephone Engineers, Camborne, Cornwall 

Tyer & Co, Ltd, Electrical SS 16, Ashwin- 
st, Dalston, London, М.Е. (Switehmen 
London); and at Carlisle 

Tyer (E.) & Co, Electrical Engineers, 49, Grey- 
st, and (stores) 79, High Bridge, Newcastle- 
оп-Тупе (2347 Nat.) 

Туег, Edward, M.LE.E, Electrical Engineer, 
56, Churcb-rd, St. Leonards, Hastings 

Tylecote, L. H., Assistant Engineer. District 
Council's Electricity Works, Llandudno 

Tyler & Duncan, Eicctrical and Mechanical En- 
gineers, 20, New Bridge-st, Lendon, Е.С. 
(550 Holborn) 
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Tyler, R. G., Electrical Engineer, 20, New Bridge- 
st, and Norfolk House, Laurence Pountney - 
hill, London, Е.С. (Escumotur London, 
8349 Bank) 

Tylor (J.) & Sons, Ltd, Makers of Copper Cast- 
ings. 2, Newgate-st, London, Е.С; 

Tyndall, Arthur M., Lecturer in Experimental 
Physica, University College, Bristol 

Tynemouth Corporation Electricity Works, 
Tanner’s bank, North Shields (C. Turnbull, 
Chief Engineer) (27) 

Tynemouth and District Electric Traction Co, 
Ltd. Donington House, Norfolk-st, Strand, 
London, W.C.; and John.st, Cullercosts 
See also p. 556 

Tyneside Supply Co, Electrical Suppliers, 1, St. 
Nicholas- bldga. Newcastle-on-Tyne (Paratus 
Newcastle-on-Tyne, 03123 Nat, 1.29 Р.О.) 

Tyneside Tramwaya nad Tramroada Со. Neptune 


Bank, Wallsend-on-Tyne (J. С. Little, 
Secretary) (Tramuuys Wallsend, 84) Sce 
also page 536 


Typewriting Telegraph Corporation, Ltd, Tele- 
graph Instrument Makers, 92, Queen Vic- 
toria-et, London, Е.С. (Edward Liebman, 
Gen. Man. ; Robert J. Barrow, Sec.) (5575 
Bank) See also p. 587 

Tyrrell, Geo. №. М., Electrician, 65, Oxford- 
terrace, Hyde Park, London, W. 

Ty«n, T., Chief Electrical Engineer, Great 
Grivnsby Street Tramways Co, Great 
Grimsby 

Tytherleigh, W. C., Electric Light Epgioeer and 
Contractor, 82, Brompton-rd, London, S.W. 


U — 


Udal, Sons & Symonds, Manufacturers of Elec- 
tric Light Fittings, 45-46, Bromsgrove.st, 
Birmingham  (Udals Birmingham 558) 

Ullatborne, G. S., Ph.D., Consulting Engineer, 
63, Queen Victoria-st, London, E.C. 

Ulett, J. W., M.LE.E. Telephone Works, 
Beeston, Notts. 

Ullmann, W. C., Engineer and Manager Electric 
Lighting and Tremways Department of 

District Council, Nelson-st, East Ham, and 
20. Forest drive, Manor Park, London, Е. 
Se Barking) 
er Electrical Tower Distribution Co, Ltd, 
1. Lombard-st, Belfast See also page 557 

Umney, Herbert W., Electrical Engineer and 
Manufacturers’ Agent, 46, King William-st, 
London, Е.С.  (Umnebelt London, 9876 
Central) 

Umpleby, I. & B., Fngiueers and Boiler Makers, 
Perseverance Works, Cleckheaton, Dews- 
bury, Yorke (42) 

UNBREAKABLE PULLEY AND MILL GEARING 
CO, LTD, Shafting aod Pulley Makers, 
Great Jackson-st, West Gorton, Manchester, 
(Strength Manchester, 52 and 4452) See 
Advt., p. 1270 

own, E. M., K.C., Chairman of the Direct 
United States Cable Co, 50, Old Broad.st, 
London, E.C. 
Ualerfeed Stoker Co, Ltd, Mechanical Stoker 
Makers, 51, Walbrook, London, E.C. (Under- 
feed London, 6079 Bank) 
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Underground Electric Railways Co of London, 
Ltd, Hamilton House, Victoria Embank- 
ment, London, E.C. (Underneath London, 
1989 and 1999 Holborn) See also page 587 

Underwood (H.) & Co, Electrical Engineers, 67, 
Renshaw-st, Hulme, Manchester (05537) 

Underwood, Capt. W. J., Electrical Engineer, 
15, Brackley-rd, Chiswick, London, W. 

UNION CABLE СО, Ltd, Manufacturers of 
Electric Wirea and Cables, College НШ- 
chmbra, 232, College-hill, Cannon-st, Lon- 
don, Е.С. (СиМсиеИ London, 6100 Bank) 
Bee Advt., р. 1043, and page 257 

Union Construction Co, Ltd, Electric Railway 
Contractors, Hamilton House, Victoria Em- 
baokment. London, Е.С. 

UNION ELECTRIC CO, Ltd, Dynamos, Motors, 
Arc Lamps, 161, Queen Victoria-st, near 
Blackfriare, London, E. C. ( 4beam London, 
2402 Bank) (Justus Eck, Manager and En- 
gineer) See also pane 557 

Union Mining, Iron and Steel Co, Ltd (Dort- 
mund), 110, Cannon-st, London, Е.С. (О. 
Gossell, Agent) (Gossotto London, 761 Bank) 

United Alkali Company, Limited (Head Office), 
50, James-st, Liverpool (Ubique Liverpool, 
1182) (Carbide Dept.), Sullivan Works, 
Widnes (Ubique Widnes, 57) 

United Asbestos Company. Limited—see As- 
bestos Company (The United) 

United Berlin-Frankfort India Rubber Со, Inau- 
lating Materials Manufacturers, 47, Lime-st, 
London, Е.С. (Azolot/ London 1355 Central) 

United Electric Light aud Power Co, Effingham- 
House, Arundel-st, Strand. London, W.C. 

United Electric Light and Power Supply Co, 
Ltd, 29, Blackfriars-st, Manchester See 
also p. 587 

United Electric Supply Со, Micklehurst, Moss- 
ley, near Manchester | | 

United Flezible Metallic Tubing Со. Ltd, 52, St. 
Enoch.sq, Glasgow (2622 Royal); and 
Standard-bldgs, Leeds (1715) 

United Kingdom Tramway Light Railway & Elec- 
trical Syndicate, Ltd, 28, Victoria-st, Lon- 
don, S.W. (508 Westminster) Se: also p. 587 

United Motor Industries, Dealers in Motor Parts, 
45, Gt. Marlborough-sr, Regent-st, London, 
W. (&mpressecs London, 3229 Central) 

United Oils Co (London and Cardiff), Ltd, Lubri- 
cating Oil Manufacturers, 9, London.st, 
London, E. C. (Voltzine London, 5778 
Avenue) 

United River Plate Telephone Company, Limited, 
9, NewBroad-st, London, Е.С. (Intel London, 
2463 London Wall) See also page 587 


J. Irving Courtenay Chairman 
Е. W. Jones ... Managing Director 
E. M. Reiss Secretary 


United States Metallic Packing Co, Ltd, Steam 
Packiug Manufacturers, Soho Works, Thorn- 
ton-rd, Bradford 

United Wagon Co, Ltd, 6, Gt. Winchester-st, 
London, Е.С. 

United Wire Works Ltd, Dynamo Brush 
Makers, Edina Works, Leith-walk, Edin- 
burgh ; and at Glasgow and Newcastle-on- 
Tyne (Scotia Edinburgh) 

Universal Arc Lamp Со, Ltd, Putney Bridge- 
station, Putney, London, S.W. (201 Putney) 


Pesse forward at once to Mr. G. TUCKER, 1, 2 and 3. Salisbury-court, Pleet-street, 
London, any Alterations or Corrections necessary in the above particulars. 


UNI—VEN 


Universal Battery Company, Mfg. Electricians, 
Mid-Kent Works, Beckenham London, S.E. 
‚ (Universal Beckenham, 133 Bromley) 
Universal Electric Supply Co, Electrical Supply 
Dealers, 60, Brook et, C.-on-M., Manchester 
Universal Engineering Co, Lightning Conductor 
‚ Manufacturers, Nottingbam 
Universal Insulator, Ltd, 22, Old Jewry, London, 
E. C. See also p. 587 
Universal Telephone and Electrical Co, Ltd, 46, 
Cannon-st, London, Е.С. (Т. О. Held, Sec.) 
(Held London, 6105 Bank) 
University College, Bristol. . 
University College, Dundee 


$ 9o 
University Glasgow. з Б 3 
University Liverpool... ... ZEN 
University College, London. £S 
University College of North Wales, Bangor (Ss 
University College, Nottingham . Se 
University College, Reading ... e | 35 
University College, Sheffield ... ... ..|-3 & 
University College of South Wales and | $ $ 

Monmouthshire, Cardiff ... ... Rey 


University College of Wales, Aberystwyth | 

Unsworth (G. B.) & Sons, Ltd, Telegraph and 
Telephone Wire Manufacturers, Green-lane 
Mills, Derby (Unsworth Derby) 

Unwin, P. Ibotson, Electrical and Mechanical 
Engineer, Broad Sanctuary - chambers, 
London, S.W. 

*Unwin, У. C., F.R.S., M. I. C. E. (Professor of 
Engineering at the Central Technical College 
City and Guilds of London), 7, Palace-gate- 
mansions, Kensington, London, W. 

Upton & Bowker, Consulting Specialists on Rail- 
way Traffic, 21, Parkfield Drive, Liscard, 
Liverpool 

Upton, T.,Tramway & Light Railway Consulting 
Expert,21,Parkfield Drive,Liscard,Liverpool 

Kaes Wm., Electrician, 15, Bridge-st, Banbury, 


xon 

Urban Electric Supply Co, Ltd, Broad Sanctuary- 
chmbrs, Westminster, London, S. W. (Urba- 
niora London) See also page 587 

Ure, Robert Alex. Electrical Engineer, 1924, 
St. Vincent-st, Glasgow 

Urquhart & Bollé, Consulting Engineers, 57, 
Barton-arcade, Manchester (05995 Centrai) 

Urton, W., Electrical and Mechanical Engineer, 
West Bars, Chesterfield 

USHER (THOS. G.) & CO Electrica] Engineers, 
44, Leazes Park-road, Newcastle-on-Tyne 
(Electric Newcastle-on- Tyne, 1028 Nat.) 

Uskside Engineering and Rivet Co, Ltd, Steam 

: Engine Builders, Newport, Mon.; and 20 & 
21, Laurence Pountney-lane, London, Е.С. 
(Baile Toms London, 550 Bank) 

Uxbridge and District Electric Supply Cv, 
Ltd, 1, Vine-st, and (station) Waterloo-rd, 
Uxbridge (W. Avery Bird, Sec.) See also 
page 557 


У 


Vacuum Brake Co, Ltd, 32, Queen Victoria-st, 
London, E.C. (G. Mitchell, Manager) (Solu- 
tton London, 5534 Bank) 

Valentine, W. A., District Manager National 
Telephone Co, Royal Exchange, Glasgow 
(National Telephone Glasgow) 
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Van Raden & Co, Ltd, Accumulator Makers, 567, 
Foleshill-rd, Coventry 

Vandam, Marsh & Co, Ltd, Electrical Supplies 
Dealers, 15, Gerrard-st, Soho, London, W.C. 
(Voltmeters London, 2414 Gerrard); aad at 
Manchester and Birmingham Sec also p. 587 

VANDERVELL (C. A) & СО, Electrical 
Engineers, Chapter Works, Chapter-rd, 
Willesden Green, London, N.W. 

Varey, J., Electrical Engineer, Perseverance 
Works, Harris-st, Dradford 

*Varley, F. H., M. I. E. E., Electrical Engineer, 82, 
Newington Green- rd, London, N. 

Varley, S. Alfred, Electrical Engineer, 
Lynton-rd, Crouch End, London, N. 

Varley & Walker, Manufacturing Eleciricians, 
52, City-rd, Birmingham 

Varley, W. M. B.A., M.Sc., Asst. Professor of 
Physics and Electrical Engineerivy, Heriot- 
Watt College, Edinburgh 

*Vaudrey, Jobn C., M.Inst.C.E., Consulting 
Electrical Engineer, ''Gra:sdale," West- 
field-rd, Edgbaston, Birmingham 

Vaughan & Brown, Ltd. Un liquidation), 298 & 
300, Goswell-rd, London, E.C. 

Vaughan, J. C., A. M. I. E. E., Electrical Engineer, 
c/o Crompton & Co, 50, Wellington-st, 
Glasgow 

Vaughan & Narriott, Dealers in Electrical 
Fittings, 32, St. George’s-road, London, S. E. 
(1385 Hop) 

Vaughan & Son, Patent Agents, 57, Chaucery- 
lane, London, W.C. 

Vaughan & Son, Ltd, Makers of Electric Cranes, 
West Gorton, Manchester (Faunt ing Man- 
chester, 5113 Central) 

Vaughan, T. Electrician, 106, Kensington-rd, 
Southport, Lanes. (729) 

Vaugban-Sherrin (Ј.) & Co, Electrical Engineers, 
45, Dean-st, Soho, London, W.C. 

Vaughton Bros., Engineers and Metal Stampers, 
Livery-st, Birmingham : 

Vaughton, Walter S., Electrical Engineer, 38, 
Barwick-st, Birmingham 

Vaux (Јоћп 5.) & Со, Ltd, Electrical & General 
Engineers, Bridge Works, Sunderland 

Vaux, Е. T., Electrical Engineer and Cuntractor, 
12, Fawcett-st, Sunderland 

Vaux, W., Manager, Corporation Tramways, 
St. Helens 

Vauxhall Ironworks Co, Ltd, Makers of Engines, 
Pumps, &c., Wandsworth-rd, S.W., and 45, 
Leadenhall-st, E.C., London ( WellAole Lon- 
don, #74 Hop and 800 Avenue) 

Vazzon, Easterbrook & Co, Ltd, Electrical & Gen- 
eral Engineers, Ocean Works, St. Магу в-га, 
Sheffield (1373) 

Vellacott (J. R.) & Co, Electrical and Mechanical 
Engineers, 14, Kirby-st, Hatton Garden, 
London, E.C. 

Velvril Co, Ltd, Manufacturers of Insulating 
Materials, 29, New Bridge-st, London, Е.С. 
(Velvril London, 1503 Holborn) 

Venezuela Telephone and Electrical Appliances 
Co, Limited, 5, Copthall-bldgs, London, E. C. 
(Н. Simmonds, Secretary) (Furcation Lon- 
don, 4936 Central) See also page 557 

Venndt, С. F., Superintendent, Great Northern 
Telegraph Co, Ltd, 5, St. Helen's-place, 
London, E.C. 
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enner & Со, Electrical Engineers & Agents, 
6, Old Queen-st, Westminster, London, S.W. 
(Trydan London, 251 Westminster) 

euning. А. Consulting Engineer, Sanctuary 
House, Tothi!!-st, Westminster, London, S. W. 

entnor & Bonchurch Electricity Works (Isle of 
Wight Electric Light & Power Co), Ventnor 
(A. Е. Mayes, Engineer) 

ете (C. M.) & Co, Electric Lighting Contractors, 
&c., 5. Park-parade, N. Finchley, London, N. 

"етеу (A. & Co, Engineers and Dealers in Elec- 
trical Apparatus and Gutta Percha Мег- 
chants, Dover (Verey Dover) 

/^ERITY, JOHN, J.P., M. I. E. E., Electrical 
Engineer (Chairman Veritys Limited, Lon- 
Чоп, Birmingham. Manchester and Glasgow), 
27, Lownd<s-sq, London, S.W. 

VERITYS, LIMITED, 31 & 32, 

King-st, Covent-gdn, W.C., 

London( Verity London, 6863 

aud “8.4 Gerrard); Plume 

and Victoria Works, Aston, 

Birmingham (Verity Bir.  TBADE MARK. 

mingham, 2565); Hardman-st, Deansgate, 

Manchester (Verity Manchester, 2011), and 

40, Bath-st, Glasgow (Veritys Glasgow, 

3726 Nat., 3570 Corp.) Sce also page 688 
Wholesale Manufacturersof Motors,Arc Lamps, 
and all cinsses of Electrical Machinery ; Elec- 
tric Ventilating Plants for Mines, Ships, Publio 
Build inis. Contractors to the Admiralty, War 
Office, the leading Shipping Companies and 
princtpal Cornorations throughout the country. 
Makers of all classes of Electric Light Fittings 
and Main Switchboards, Electrical Accessories 
of every description. Вей and Telephone 
Apparatus. Suppliers of all Materials re- 
quired for Electric Traction. Shippers and 
the Trade supplied on the bert terms. Com- 
plete Installations contracted for and shipped 
to order. 


Vernon (Davenport) & Co, Ltd, Electric Light 
Contractors, High Wycombe, Bucks. 
Vicarey (R. W.) & Co, Storage Battery Experts 
and Analysts,101, Peel-ter, Stafford (Vicarcy 
Stafford) 
Vicars, Т. & T., Makers of Mechanical Stokers, 
Earlestown, Newton le- Willows, Lancs.; 
and 20, Buckiersbury, London, E. C. 
(Vicars Earlestown, 16; Vicarship London, 
2.211 Bank) 
Vickers, H., Assist. Engineer, Electricity Works, 
. , Coramercial-rd, Wolverhampton 
Vickers, Sons & Maxim, Liroited, Steel Makers, 
Gun aad Ship Builders,Electrical Engineers, 
and Makers of Armour Plates and Railway 
Materials, River Don Works, Sheffield; 28 
and 32, Victoria-st, London, S. W.; and at 
Barrow and Erith (Vickers Sheffield, 308; 
Vickers London, 842 (3 lines) Westminster) 
ickers, T., Consulting Tramway Engineer, 10, 
Montgomery Mount, Sheffield 
Victoria Rubber Comps ny, Limited,India Rubber 
Manufacturers, Victoria Mills, Leith Walk, 
Edinburgh (Victoria Rubber Edinburgh, 
4008) ; and 17, Aldermanbury, London, Е.С. 
Vietoria University of Manchester For Profes- 
_ 9078, see page 709 
Vignoles, L. U. la Hirè, Electrical Engineer, 
1098, Chester-rd, Stre*ford, Manchester 


* Vignoles, E. B., Managing Director of Evershed 
& Vignoles, Ltd, Acton-lane Works. Chiswick, 
238, Portsdown-rd, London, W.; and Streat- 
ley, Berks. (Dorothea London, 221 Hammer- 
smith) 

Vignoles, W. A., Borough Electrical Engineer, 
Electricity Works, Grimsby (64) 

Vigor (A. F.) & Co, Electrical Engineers and 
Contractors, 10, Grosvenor-rd, London,S.W. 

` (458 Victoria) 

Vigor & Co, Electric Bell Fitters, 15, Kine et, 
and Pennyfields, Poplar, London, E. (Vigor 
Poplar, 338 Eastern) 

Vigor, T. H., Demonstrator and Asst. Lecturer 
in Electrical Engineering, Municipal Tech- 
nical Ins'itute, West Ham 

Vile, William, Electrical Instrument Jeweller, 
52, Clerkenwell-rd, London, Е.С. 

Vincent (C. F.) & Co, Electrical Engineers, 66, 
Fenchurch-st, London, Е.С. 

Vincent (E.) & Son, Dealers in Electrical Fittings, 
459, Norwood-rd, Tulse Hill, London, S.E. 
(97 Sydenham) 

Vincent, J. H., B.A., B.Sc., Head of Physics Dept, 
Paddington Technical Iustitute, Saltram- 
cres, Paddington, London, N.W. 

Vincent, W. H., M. I. E. E., Borough Electrical 
Engineer, Electricity Supply Works, Spa- 
rd, Bermondsey, London, S.E. 

Vint (M. E. М) & Co, Electrical Engineers, 92, 
Rusholme-rd, Manchester (3553 Central); 
and at Southport 

W., Divider and General Engraver, 
10 and 11, Dyer's-bldgs, Holborn, London, 
Е.С. Zee Advt., р. 1206 

Virginia Electric Company, Electrical Engineers, 
104, Virginia-st, Southport 

Virgo, Geo., Electrical Engineer and Contractor, 
40, Edward-st, Brighton 

Virtue & Co, Dealers in Electrical Supplies, 14, 
Murray-pl, Stirling, N.B. (13) 

Viscose Development Co, Ltd Manufacturers of 
Electrical Accessories, 5, New-court, Lin- 
coln's Inn, London, W.C. (Viscoid London, 
1629 Holborn) 

Vivian, G., Electrical Engineer and Contractor. 
Oxford-st, Southampton 

Voelcker (Dr. A.) & Sons, Analytical and Con- 
sulting Chemists, 22, Tudor-st, Whitefriars, 
London, Е.С. (Voclcker London) 

Vogel, J. L. F., Electro-Chemical Expert, Black- 
friars Testing Works, 91, Blackfriars-rd, 
London, S.E. (Item London, 293 Hop) 

Volenite, Limited, Insulating Material Manufac- 
turers, Dunster House, Mark In, London, Е.С. 
(1807 Avenue); and Alperton, Wembley 

Volk,Mag nus, Electric Traction Engineer, Volk's 
Electric Railway, and Director Brighton 
and Rottingdean Electric Railway, Brighton 

Volk (Magnus), Ltd, Brighton Sec also p. 588 

Volk, Magnus H., Asst. Engineer, Corporation 
Tramways, Brighton 

Von Ammon, S., Designing Engineer, British 

Thomson- Houston Co, Rugby 

Von Buch, Carl, Electrical Engineer, 13, Walbrook, 
London, E.C. (Technique London, 378 Bank) 

Von Glehn (Alexander) & Co., Suppliers of Рог|- 
абје Railways and Rolling Stock, Tower 
House, Trinity-sq, London, Е.С. (Vonglehn 
London, 2276 Avenue) 
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Vorley, H. В., Consulting Electrical Engineer, 
52, Cheapside, London Е.С. | 

Уозрег & Со, Engineers, Electric Launch 
Builders, &c., Broad-st, Portsmouth (Repsov 
Portsmouth, 569) 

Voysey, А. Annesley, Electrical Engineer to the 
Corporation of London, and Electric In- 
spector under the City of London Electric 
Lighting Orders, Guildhall, London, Е.С. 

Vulcan Boiler, &c., Insurance Co, Ltd, 67, King st, 
Manchester ; and at London and Dublin 
(J. F. L. Crosland, Chief Engineer) (Boiler 
Manchester, 1188, 4708 and 5214 and 7 P. O) 

Vulcan Electric Company (W. J. Woodward), 
Electrical Engineers, 43, Broadway, Strat- 
ford, London, E. (37.4 Stratford) 

Vulcan Foundry Company, Limited, Submarine 
Cable Machinery Manufacturers, Newton-le- 
Willows (Vulcan Newton-le- Willows) 

Vulcanised Fibre Co, 68-71, Chiswell-st, Lon- 
don, Е.С. (Mosses & Mitchell, Agents) (In- 
sulator London, 457 London Wall) 

VULCANITE WORKS, Dr. Heinr. Traun & 
Sons(formerly Harburg India Rubber С. Co), 
8, Redcross-st, London, Е.С. (F. Winter, 
Agent) (Instantly London, 3156 Central) 
See Advts., pp. 1071, 1224 and 1328 

Vyle, G. C., A. I. E. E., Electrical Engineer, General 
Electric Co, Ltd, Peel Works, Salford, and 
321, Gt. Clowes-st, Higher Broughton, Man- 
chester 

Vyle, Wm. W., Superintending Engineer, Post 
Office Telegraphs, Cardiff (520 P. O.) 


W 


Waddell, John, Works Manager. D.P. Battery 
Co, Ltd, Bakewell, Derbyshire 

Wade, Е. J., Electrical Engineer, 18, Bournevale- 
rd, Streatham, London, S.W. 

Wade, Joseph Arthur, Electrical Ventilating 
Engineer, 24,Forest-st, Park-lane, Liverpool 

Wade (J. L.) & Co, Limited, Boiler Fluid Manu- 
facturers, 62, Nine Elms-lane, London, S.W. 
(Calcareous London, 1133 Hop) 

Wade (R.), Sons & Co, Ltd, Telegraph Pole 
Manufacturers, Garrison-siue, Hedon-rd, 
Hull; and Commercial-terrace, West Hartle- 
pool (Wade Hull) 

Wade, Wm., Electrical Instrument Maker, 177, 
Walworth-rd, London, 5.Е. 

Wade (Wm.) & Son, Belting Manufacturers, 68, 
John-st Sunderland (156) 

Wadbam's Engineering Co, Engineers and 
Exporters of Machinery, &c, 1464, Queen 
Victoria- st, London, Е.С. (Wadham London) 

Wadsworth, Russell, Electric Bell Fitter, 33, 
Churton-st, W., and 121, Vauxhall Bridge-rd, 
S.W., London (73 Victoria) 

Wadsworth, T. B.Sc., Lecturer in Electrical 
Engineering, South Western Polytechnic, 
Manresa-rd, Chelsea, London, S.W. 

Wagg, Henry John, Consulting Electrical 

tege 15, Great George-st, Westminster, 
London, S.W. 

Waghorn, J. W., D.Sc., Asst. Professor of Physics, 
Royal Naval College, Greenwich, London, S.E. 

Wagner, C. Theod., Electric Bell Manufacturer, 
206 & 207, Upper Thames-st, London, E.C. 
(Odhams London, 2858 Central) 
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Wailes, Dove & Co, Ltd, Enamel Manufacturers, 
45, West Nile-st, Glasgow (4951 Royal); 
and at Liverpool and Newcastle-on-Tyne 

Wailes (G.) & Co, Engineers, 258, Euston-rd, 
London, N.W. (390 King's Cross) 

Wainhouse, W., Engineer апа Man. Director, 
York Electrical Co, Ltd, Century.bldgs, 
St. Sampson's-sq, York 

Wainwright (John) & Co, Ltd, Asphalte and 
Bitumen Manufacturera, Downside Granite 
Quarries, Shepton Mallett; and 151, Marons- 
hill, Bromley, Kent (Tar Shepton Mallett) 

Wait & Warkman, Consulting Engineers, Cail’s- 
bldgs, Newcastle-on-Tyne (17516) 

Waite, B., District Manager National Telephone 
Co, Victoria-bldgs, Bute Docks, Cardiff 
Wake & Hollis, Ltd, Engineers, Collingwood- 

bldgs, Newcastle-on-Tyne 

Wake, John F., Engineer and Maker of Elevating 
Machinery, 123, Victoria-rd, Darlington 

Wakefield Corporation Electricity Worke, Calder 
Vale-rd, Wakefield (C. M. Shaw, Chief 
Engineer) (137) 

Wakefield and District Light Railways Co, 20, 
Victoria-st, London, S. W. (W. H. Andrews, 
Secretary) Sce also р. 54% 

Wakefield Electrical Engineering Co, Electrical 
Engineers, 15, Southgate, Wakefield, Yorks. 
(176) | 

Wakefield, J. H. M., Engineer-in-Chief's Office, 
G.P.O., London, E.C. 

Wakefield (J.) & Sons, Ltd, Electrie Fittings 
Makers, London Lamp works, Theodore-st, 
Biriningham 

Wakeford, J. P., A. M. I. C. E., Civil Engineer, 
Town Hall, Bilston 

Wakelin & Co, Electrica! and Mechanical Engi- 
neers, 5, Tottenham-st, Tottenham Court- 
rd, London, W. (4706 Gerrard) 

Wakelin, John F., Electrical Engineer (Wakelin 
& Co), 5, Tottenbam-st, Tottenham Court- 
rd, London, W. 

Wakley, W. R. C., Electrical Engineer, 67, 
The Grove, Hammersmith, London, W. 
Wakley, W. W., A. I. E. E., Electrical Engineer, 
Carlton House, Maida Vale, London, W. 
Wakley (W. W.) & Co, Electrical Engineers, 144, 
Garway- rd, Westbourne-grove, London, W. 

(2784 Paddington) 

Wale. Royden C., Electrician, 64, Deumark-rd, 
Moss Side, Manchester 

Wales, W. A., Asst. Engineer, Corporation Elec- 
tricity Works, Ashton under- Lyne 

Walker Bros., Electrical Engineers, Upper Priory, 
Birmingham (1510) 

Walker, C. J. E., Electrical Engineer, 31, Salis- 
bury-rd, Forest Gate, London, E. 

Walker, D. B., Electrician, 160, Griffin-rd, 
Plumstead, London, S. E. 

Walker, E. O., CLE, M. I. E. E., Telegraph 
Engineer, 33, Brook green, Hammersmith 
London, W. 


Walker (E. О.) & Co. Electrical Engineera, 


Trevelyan-bldgs, Manchester , 

Walker, F., Electrica] Engineer, Sunnyside, 
Hadfield, Manchester 

Walker, F. J., General Manager and Secretary 
St. James and Pall Mall Electric Light Com- 
pany, Limited, Carnaby-st, Golden-sq, W., 
and Mason’s-yard, Duke-st, S.W., London 
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Walker, F. M., Electrical Engineer, 56, Wickham- | Walkley, S. C., Electrician, County of London 


rd, Brockley, London, S.E. 

Walker (F. W.) & Co, Electric Light Engineers 
and Contractors, 121 and 125, Qucen.st, 
Portsea (Walker Portsea, 180) 

Walker, H., Station Engineer, Woolwich Borough 
Council Electricity Works, White Hart- 
lane, Plumstead, London, S.E. 

Walker, H. E., Electrician, Upper Priory, Bir- 
mingham (1510) 

Walker, Henry, Electrical Engineer,c/o Crompton 
& Co, Ltd, Arc Works, Chelmsford 

Walker, Henry John, Electrician, 9, Gladstone- 
ter, Gateshead-on-Tyne 

Walker(Henry) & Son, Ltd, Electrical & General 
Engineers, 55, Westgate-rd, and Gallow- 
gate Ironworks, Newcastle-on-Tyne (7.75 
and 1567) 

Waker, Hill & Co, Engineers and Boiler 
Makers, Church Gate, Low Pavement, Not- 
tingham (965) i 

Walker & Hodgetts, Ltd, Dynamo snd Motor 
Makers, St. Simon’s Electrical Works, Sal- 
ford, Manchester (42 Central) 

Walker & Hutton, Electrical and Mechanical 
Engineers, 37, Huntrias-row, Scarborough 
(Walker- Hutton Scarborough, 149) 

Walker, J. A., Electrician, 206, Bath-street, 


Glasgow 

Walker (Jas.) & Co, India Rubber and Packing 
Manufacturers, Lion Works, Garford-st, 
Poplar, London, E. (Zioncelle London, 308. 
East); and at Liverpool, Glasgow, New- 
castle-on-Tyne and Cardiff 

Walker (J.) & Son, Electric Light Contractors, 
Tangier-st, Whitehaven 

Walker A Mawson, Electric L'ghting Engineers 
and Contractors, 2, Chesham-grove, Brad- 
ford 

Walker, P., Electrical Engine г Callender's Cable 
& Construction Company, Ltd, Hamilton 
House, Victoria Embankment, London, 
E.C. 

Walker, Capt. В. S., R.E., Professor of Experi- 
mental Science, li.yal Military Academy, 
Woolwich 

Walker, Sydney F., Consulting Engineer, Bloom- 
feld-cres, Bath 

Walker, W. A., Assistant Electrical Engineer, 
District Council'a Electricity Works, Alder- 
shot, Hants. 

Walker and Wallsend Union Gas Co, Neptune- 
rd, Wallsend-on-Tyne (C. H. Armstrong, 
Sec.) (IUume Wallsent, 2 Wallsend) 

Walker, W. B., Electrical Engineer, 55, George- 
et, Edinburgh 

Walker, W. G., A. M. I. C. E., M.I.M.E., Electrical 
and Ventilating Engineer, 47, Victoria-st, 
ndn, S.W. (Versuchen London, 16.2? 


ictoria) 
Waker, William, Electrical Engineer, 32, City- 
rd, Edgbaston, Birmingham 
Walker, William, Maker of Induction Coils, 
81, Alexandra Park-street, Dennistoun, 


Glasgow 
Walker, W. J., Electrical Engineer, Greenfield, 
Tolicross, Glasgow 
Waklate, J. J., General Manager and Engineer, 
= & District Traction Co, Stoke-on- 
t 


апа Bru-h Provincial Etectric Light Co. 126, 
Hill-st. Peckham, aud 15, Amott-rd, East 
Dulwich, London, S.E. 
Wall, C. V.. Electrical Engineer, 205, Belgrave- 
rd, Birmingham ; 
Wall, G., E.ectrician, 75, Rochester-ave, Upton 
Park, Plaistow, London, E. 


| Wall, George P., Steel Manufacturer, Magneto 


Works, Penistone-rd, Sheffield 

Wallace & Co., Electrical Engineers, 68, Vic- 
toria-st, London, S.W. | 

Wallace, G., Electrician, 151, Upper Rathmines, 
Dublio 

Wallace, G. 5. A. M. I. E. E., Local Manager, 
National Telephone Co, Bradford 

'allace, H. W., Electrical Eagineer, 178, London- 
rd, Croydon (22? Croydon) 

Wallace, Wm., M. A., F. R. S. E., A. I. E. E., Principal 
of Cockburn Science School, Leeds 

Wallach Bros, Engineers“ Factors and Con- 
tractors, 57, Gracechurch-st, London, E. C. 
(Hammerman London, 2538 Avenue) 

Wallasey District Council Electricity Works, 
Wallasey (John H. Crowther, Chief Engineer) 
(204 Liscard) 

Wallasey, District Council Tramways, Wallasey 
(John H. Crowther, Chief Engineer) (439 
Liscard) 

Waller & Co, Electric Licht Contractors, 4, 
Lyall-st, Belyrave-sq, 12, Hobart-pl., S.W., 
and Auckland st, Vauxhall, S.E., London 
(Strophe London, 512 Westminster) 

Waller (G.) & Co, Mechanical Engineers, 165, 
Queen Victoria-st, London, Е.С. ( Weighbean 
London, ‘2420 Central) 

Waller, J. E., Consulting Engineer (Kincaid, 
Waller, Manville & Dawson), 29, Great 
George-st, London, S. W. (Kincaid London, 
11 Westminster) 

Walley, J. E. Resident Engineer, Christ- 
church Elec'ricity Works (Bournemouth & 
Poole Electricity Supply Co), Christ- 
church 

Wallis, F., M. A., A. M. I. E. E., Elec. Engineer, 
c/o Siemens Bros., Vork- mansion, York-st, 
Westminster, London, S. W. 

Wallis, John, Mains Supt. Borough Council Elec- 
tricity Supply Dept, Bermondsey, London, 
S.E 


Wallis (Thos.) & Co, Ltd, Electric Lighting 
Contractors, Holborn Cireus, London, E.C. 
(18? Holborn) 

Wallis - Jones, Reginald John, A. M. Inst. C. E., 
M. I. E. E., Consulting Electrical Engineer 
(Wallis-Jones & Dent), 50, Queen Anne ser, 
S. W., and 5, Fitzjohn's-mansions, Nether- 
hall-gdns, South Hampstead, N. W., London 
(Alteration London, 689 Westminster) 

WALLIS & WATSON, Electrical Engineers, 
Trinity-st, Leeds (Volt Leeds, 399 Central) 

Wallsend Slipway апа Engineering Co, Ltd, 
Steam Eogine Builders, Wallsend-on-Tyne 
(Wall Newcastle-on-Tync) 

Wallwin, J. M., Electrical Engineer, East View, 
Gardner-rd, Prestwich, near Manchester 

Wallwork (H.) & Со. Engineers and Electric 
Lamp Bracket Makers, Union Bridge Iron- 
works, Roger-st, Manchester (Foundry 
Manchester 067 and 5200) 
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Walmisley. A.T., Electrical and Civil Engineer, 9, 

| Victoria-st,London,S.W. ( Workable London) 

Walmsley, C., Accountant, British Electric 
Traction Co, 50, Norfolk-st, Strand, London, 
Ұ.С. 

Walm:ley (Chas.) & Co, Electrical and Mechani- 


cal Engineers, Elton, Bury, Lancs. (Pumps 


Bury, 64) 

Walmsley & Fisher, Dealera in Electrical Sup- 
plies, 16, Oxford-st, Bolton, Lanes (122 
Walmsley, J., Engineer, Blackpool Tower Co, 

Ltd, Blackpool 


Walmsley, Л. T., Engineer and Secretary, District 


Council, Denton, Manchester 
*Walmsley, В. Mullineux, 
M. I. E. E., &c, Principal of the Northampton 


Institute, Clerkenwell, London, E.C. (3072 


Holborn) 


Walmsley, W. H. Local Manager National 


Telephone Co, St. Helens, Lancs, 

Walrond, C. T., Consulting Engineer, 47, Victoria- 
st, London, S. W. (Logistics London,5057W est.) 

Walsall Corporation Electricity Works, Walsall 
(Alex. Wyllie, Chief Engineer) 

Walsall Electrical Co, Ltd, Electrical Apparatus 
Makera, 57, Bridge-street, Walsall, Staffs. 
(Electrical Walsall, 45); and at Liverpool 
London Office and Show Room: Mr. A. H. 
Hunt, 115-117, Cannon-st, London, E.C. 
(Keyage London, $114 Bank) Sce also page 
588 

Walsh, D. P., Asst. Superintending Engineer, 
Postal Telegraphe, Liverpool 

Walsh (John) Ltd, Electric Lighting Coutrac- 
tora, &c., High-st, Sheffield 

Walter, Louis H., M.A., A. M. I. C. E., A. M. I. E. E., 
Institution of Electrical Eogineers, 92, 
Victoria-st, London, S. W. 

Walters (Austin) & Son, Manufacturing Electri- 
cians and Metal Workers, 57, Lower Мов]еу- 
st, Manchester 

"Walters, E. H., Electrical Engineer, Church.st, 
Reigate 

Walters (Philip) & Co, Telegraph and Electrical 
Engineers, 249 and 251, Kensal-rd, and 
Conlan-st, London, W. (653 Western) 

Walters, Vincent, Electrical Engineer, Alve- 
church, near Birmingham 

Waltham & Co, Artists in Metals, 46, York-st, 
Wes minster. London, S.W. (Switchboard 
London, 1103 Victoria) 

Walthamstow District Council Electricity Works, 
Priory-ave, Walthametow (F. A. Wilkinson, 
Electrical Engineer and Manager) 

Walton, Alfred H., M.I.C.E., M.I E.E., Chief 
Engineer, British Thomson-Houston Co, 
Rugby; and 92, Queen's-rd, Brownswood 
Park, London, N. 

Walton, D., Dynamo and Arc Lamp Maker, 
Hebden Bridge, Yorkshire 

Walton, Frederick, Electrical Engineer, Brush 
Electrical Engineeriog Co, Falcon Works, 
Loughborough 

Walton-on-Naze Pier Electric Tramway (Owned 
and operated by Coast Development Co, 
55, Walbrook, London, Е.С.) 

Walton, Neville, Electrician, Corporation Tram- 
ways Dept., Town Hall, Northampton 
Walton, T., Dealer in Electrical Supplies, 23, 

Sussex-st, Middlesbrough (17>?) 


D. Sc., F. R. S. E., 


Walton, W. A., A. M. I. E. E., Electrical Engineer, 
London-rd, Gloucester 

Walton, W. H., Electrical Engineer (Pinching & 
Walton), 52, Cannon-st, London, E. C. 
(3091 Bank) 

Walton, W. R. (C. Hopkinson, 29, Princess -st, 
Manchester), 21, Birch groe, Levenshulme, 
near Manchester 

Wandsworth Technical Institute, Wandsworth, 
London, S. W. See also раје 725 

WAR OFFICE, Pall Mall, London, S. W. For 
Officials, see page 738 

Warburg, H. C., M. I. E. E., Electrical Engineer, 
“Lyndhurst,” Bath - rd, Hounslow 

Warburton, H. N., Resident Engineer, Win- 
chester Electric Lighting and Power Com- 
pany, 25, St. Peter's-st, Winchester 

Warburton, J. S. M. I. Mesh. E., Mechanical and 
Electrical Engineer, 19, Stanwick- rd, West 

Kensington, London, W. 

Ward, A. F., Electrical Engineer, 61, Кепшпр- 
hall-rd, Upper Clapton, London, N. E. 

Ward, A. V., Branch Manager Electrical Co, 
Ltd, Grosvenor-chmbrs, 53, Blackfriara-st, 
Manchester 

Ward Bros, Electric Light & Power Engineera, 
Bevois House,284, Basinghall-st, London, E. C. 
(4517 Central) 

Ward, Chas. B., Principal South London Tele- 
graph Training College, 1a-5, Saltoun-rd, 
Brixton, London, S.W. (165 and 165a 
Streatham) 

Ward, С. S., Electrical Engineer, 18, Beech- 
grove-ter, Leeds 

Ward, Edward W. T., The Chloride Electrical 
Storage Co, Ltd, 39, Victoria-st, and 20, 
Springfield.rd, Wimbledon. London, S.W. 

Ward, Edwin, Electrician, 38, Osborne-road, 
Southampton 

Ward, E. R., Electrical Engineer, Albert-st, 
Harrogate (69) 

Ward, Ernest, Electrical Engineer, 4, Browne- 
st, Bootle (480) 

Ward, Frederick, Manager in England of the Com- 
mercial Cable Co, Bishopsgate House,55 & 56, 
Bishopsgate-street Within, London, E.C. 
(Yakcam London, 2759 London Wall) 

Ward, Geo., Electrical Engineer, 234, Clifton-rd, 
Rugby 

Ward & Goldstone, Insulated Wire Manufac- 
turers, 45, Dutton-st, Strangeways, Man- 
chester (1969 Central) 

Ward, H. E., Electrical Apparatus Maker, 36, 
Tower-at, Lynn 

Ward, Н. L., Charge Engineer, 
Works, Bexley, Kent 

Ward, Н. W. L., Electrical Engineer, 4, 
Torrina-ter, Albert - rd, Bexley 

Ward, J., Manager of Dudley, Stourbridge, aud 
District Electric Traction Co, Brierley Hill, 
Staffs. 

Ward, J. C. A., Electrical Engineer, Callender's 
Cable & Construction Co, Hamilton House, 
Victoria Embankment, London, Е.С. 

Ward, J. W., Wiring Contractor, Glengarry, 
Bournemouth Park- rd, Southend 

Ward, Norman, Electrical Engineer, 61, Kenning- 
hall-rd, Upper Clapton, London, N.E. 

Ward, R. G., Chief Assistant Electrician, Messrs, 
John Brown & Co, Sheffield 
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Ward, Robert, Tramway Engineer, 77, Raikes- 
rd, Blackpool 

Ward & Son, Electric Lighting Contractors, 
Broad-st, Worcester 

Ward, Thomas W., Dealer in Light Railway and 
Tramway Plant, Albion Works, Savile-st, 
Sheffield (Forward Sheffield, 189 and 1472) 

Ward, W., Electrical Engineer, Callender'4 Cable 
and Construction Co, Hamilton House, 
Victoria Embankment, London, Е.С. 

Ward- Thomas, A., Consulting Electrical Engineer, 
Winters -bidg, St. Aun's-st, Manchester 

Wardale, W. T., Shitt Engineer, Tramway 
Power Station, Sheffield 

Warde, Н. W., Electrical Engineer, Oakbank, 
Crookston, Renfrewshire 

Wardell (J.) & Co, Eugineers and Agents, 9, 
Victoria-st, London, S.W. (Ex pet ide 
London, 939 Westminster) 

Wardell, Robert, Electrical Engineer, 6, Gros- 
venor- sq, A-hton-· on- Mersey 

Wardell, T., A. M. I. E. E., Mo-Car Syndicate, Ltd, 
Underwood rd, Paisley 

Warden (Joseph) & Sons, Metal Merchants, 
110, Cannon- st, London, E. C. 

*"W'ARDEN.STEVENS, Р. J., A. M. I. E. E., 
A. M. I. M. E., &c., Consulting Engineer, 
Connaugbt-mansious, 34, Victoria-st, West- 
minster, London, S. W.  (Warden-Stevens 
Westminster, 585 Victoria) 

Wardle & Co, Ltd. Makers of Electric Light 
Fittings, Ee, Washington Works, Victoria- 
rd, Hanley, Staffs. 

Wardle, Frank H., A.M.I.M.E., Asst. Engineer, 
Corporation Electricity Works, Talbot-st, 
Nottingham 

Waring & Son, Electricial Enginee:s, 45, New- 
st. Daventry 

Wares (A. J.) & Co, Wiring Contractors, 20, 
King-st, South Shields 1229) 

Waring & Gillow, Limited, Electric Light 
Contractors, 175-181, Oxford-st, London, 
W.; and at Liverpool and Manchester 
( Warison London, 1800 and 3760 Gerrard) 

Waring, H., Electrical Engineer, Electric Light 
Works, Todmorden 

Waring & Withers, Electric Light Eugineers and 
Contractor’ 1Ca, Soho-sq, London, W. (4118 
Gerrard) 

Warne (Wm.) & Co, Ltd, India Rubber Manu- 
facturers, 29, Gresham-st, London, E.C.; 
and (Works) at Tottenham (Caoutchouc 
London) 

Warner & Co, Electrical Engineers, 12, Holbein- 
pl Sloane-sq, London, S.W. (5039 West- 
mineter) 

Warner, E. T., M.A., Instructor in Physics, 
H.M.S. Britannia, Dartmouth 

Warner, Henry, Electrician, 171, Parrock-st, 
Gravesend 

Warner (Robert) & Co, Engineers, 97, Queen 
Victoria-st, London, E.C. (Hydrological 
London); and at Walton-on-the-Naze 

Warner, Wm., A.M.I.C.E., Electrical Engineer, 
Westwood, Clumber-rd, Nottingham 

Warr, J. W., Asst, Engineer, Corporation 
Electricity Works, Manchester 

Warrack, John, Electrical Engineer, Edison and 
Swan Electric Co, Ponders End, L^ndon, N. 


Warren, Alfred T., Electrical Engineer, 16. Vic- 
toria-rd, Upper Norwood, London, S.E. 
Warren, Arthur, Manager Westinghouse Co's 

Publishing Dept, Norfolk-st, London, W.C. 

Warren, Beattie & Co, Ltd, Electric Light and 
Power Engineers, Lower Commercial-st, 
Middlesbrough (Instal Middlesbrough, 215) 
See also page 588 

Warren, Frank L., Inspecting Engineer, 120, 
Fenchurch-st, London, E.C. 

Warren (Н. Х.) & Co, Chemists and Electricians, 
Everton Research Laboratory, 131, St. 
Domingo-rd, Everton, Liverpool 

Warren, J. W. F., Electric Power and Consulting 
Engineer, Lower Commercial-st, Middles- 
brough 

Warren & Parker, Electro-Platera’ Outfits Manu- 
facturers, 102, St. John-st, London, E.C. 

Warren, Р. Е. A., Electrical Engineer, Cleveland 
Trust Electricity Wke, Saltburn-by-tbe-Sca 

Warren, S. N., Electrical Eogineer, Lo ser 
Commercial st, Middlesbrough 

Warren, T. W. A., Electrician, 26, Car’ gen.st, 
Poplar, London, E. 

Warrilow, У. E., Electrical Engineer 4 South- 
ampton-row, Holborn, London W. C. 

Warrington Corporation Electricit" , Works, How- 
ley, Warrington, Lancs. (F. V. L. "Mathias, 
Borough Electrical Engin’ јер) (200) 

Warrington Corporation TT: amwaya, Warring- 
ton (J. Telter, Man.) 

Warrington & Northwich Electrie Light Railway, 
Winnington-st, No -thwich ; a.d Southport 

Warrington Wire Во’ e Works, Limited, Light- 
ning Conduct or Manufacturera, Goree 
l'iazzas, Liver pool (Игор Liverpool, 2027); 
and Bewsey -rd, Warrington (54) 

Warwick Mac’ Anere Co, Ltd, Mechanical and 
Electric | Engineers, 85, Cannon-st, Lon- 
don, Е „С, 

Warwick", Time Stamp Со, Electricians, 134, 

у Ніу nbury-hill, London, N. 

№ ashi'agton Chemical Co, Ltd, Washington 
Station, co, Durham (Chemical Washinyton 
Station, 1373) 

Washington & Co, Ltd, Electric Wire Covering 
Machinery Makers, Sowerby Bridge, Yorks. 
(Washington Sowerby Bridge, 21 Y) 

WATER POWER IN IRELAND. See page 82 

Water Softening and Purifying United Patents, 
Ltd, 30 & 31, St. Swithin's-In, London, Е.С. 
(Diluteness London, 166 Bank) 

Waterfall (Н. & В.) & Barber, Electrical Engineers 
and Contractors, Bailey-lane, Sheffield 

Waterhouse, J. C., Plumbago Crucible Manufac- 
turer, Soho Works, Wakefield (Crucible 
Wakefield) 

“Waterhouse, L. M., A. M. Inst. C. E., M. I. E. E., 
Engineer, General Manager and, Director 
Simplex Steel Conduit Co, Ltd, Weating- 
house-bldg, Norfolk-st,Strand,London,W.C. 
(Disclosure London, 8101 Central) 

Waterland, A. J. C., Resident Electrica] Engineer, 
District Council Electricity Works, Dartford 
Kent | 

Waterloo and City Railway Company, Waterloo. 
Station, London, S.E. Sce also page 558 

Sir C. Scotter т Chairman 
Godfrey Knight Secretary 
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Waterman (G. N.) & Co, Electrical Sundriesmen, 
46, St. 'Thomas-st, Weymouth 

Waters, E. G., Commercial Manager, British 
Thomson-Houston Co, Rugby 

Waterson & Со, Electrcal Engineers, 145, 
Argyle-st, Glasgow (4609 Royal) 

Waterepout Engineering Со, Manufacturers of 
Steam Pumps, 1, North Parade, Parsonage, 

Manchester  (Wateraspout Manchester) 

Watford District Council Electricity Works, 
Watford (W. H. F. Colebrook, Chief En- 
gineer) (77 and (Works) 95) 

Wattord and District Tramways Co, 20, Victoria- 
st, London, S.W. (С. Н. Hales, Secretary) 

Sec also p. 958 

Watford Engineering Works, Electrical and Gaa 
Engineers, Watford (Mechanical Watford) 

Wathes, T. H., Electrical Engineer and Contrac- 
tor, Belgrave-gate, Leicester 

Watkin Bros, Ltd, Electrical Engineers, West 
Bridge Works, Northampton 

‘Wat, ins, А. A., Asst. Engineer, Corporation 

| E. 'ectricity Works, Edinburgh 

Watkins & Со, Ltd, Electric Launch Builders, 
60, 0. "chard-pl, Blackwall, London, E. 

Watkius, 1. A., Asst. Engineer, Corporation 
Electric: ^Y Works, Ipswich 

Watkins, J. H., 1 Engineer, Royce Ltd, 
Hulme, Ma, Chester 

Watkins (Stephen, Son & Groves, Patent Agents, 
75, Chaneery Ja, e, London, W.C. 

Watkins, Stephen, & 'n & Groves, Chartered 
Patent Agents, Ри. "ech äs, Princes-sq, 
Wolverhampton ( 48, ; апа 75, Chancery - In, 
Loudon, W. O. : 

Watkinson & Co, Electric Lig, ting Contractors, 
21 and 23, Carlton-hill, Le ede 

Watkin:on (J.) & Co, Electrician 5 1654, Bruns- 
wick-rd, Poplar, London, E 

Watkinson, William H., M. I. M. E., Ia I. E. E., Pro- 
fessor of Prime Movers, Glasgow’ and West 
of Scotland Technical College, 190, West 
Regent; st, Glasgow 

Watlington, Victor, Electrical Engineer, c/o R. W. 
Blackwell & Со, Ltd. 59, City- rd, Loi don, 
ЕС. 

Watney, T. S., Consulting Engineer (Shepherd 
& Watney), 32, 5 Leeds 

Energy Leeds, 2:229 

йы 5 (Alfred) & Co, Switchboards and 
Electrical Accessories Manufacturers, Ed- 
ward Street Works, 844, Edward Street- 
parade, Birmingham . | 

Watson, C. G., Electrical Engineer, Callender's 
Cable and Construction Co, Hamilton 
House, Victoria Embankment, London, Е.С. 

Wateon, С. G., Electrical Engineer, 24, Barnard- 
st, Sunderland (82.5) 

Watson & Со, Electrical Engineers, 10, Glass- 
house-st, Regent-st, London, W. (4690 
Gerrard) 

Watson & Co, Bitumen Manufacturers, 119, 
Victoria-st, Lendon, Pb : E deine at 
Barnes (Dryope London, 752 Victoria) 

WATSON (DUNCAN) & CO, Electric Light 
aud Power Engineers and Contractors, 100, 
Charing Cross-rd, London, W.C. (Ingegneri 
London, 4048 Gerrard, 3772 Central! . 

W atson. F. Douglas, Supt. for Scotland, National 
Telephone Со, Ltd, Royal Exchange, Glasgow 
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Watson, Gow & Co, Lamp Pillar and Telegraph 
Pole Makers, Etna Foundry, Lilybank-rd, 
Glasgow ;andat Falkirk (Etna Glasgow, 677) 

Watson, Harold, Managing Director and Sec- 
retary, Holland House Electrical Manufac- 
turing Co, 9, Holland-place, Glasgow 

Watson, H. S., Electrical Engineer, 5, Caroline- 
pl, Birkenhead 

Watson (Henry) & Sons, Mechanical Епдїпеегв, 
High Bridge Works, Newcastle-on-Tyne 
( Watsons Newcastle-on- T'yne) 

Watson, J. F., Electrical Engineer, Calleuder'a 
Cable and Construction Co, Hamilton 
House,Victoria Embankment, London, E.C. 

Watson (Jno. W.) & Scott, Electrical and 
Mechanical Engineers, 122,  Cannon.st, 
London, E. C. (Deskwork London,8 184 Bank) 

Watson (J. В.) & Co, Dealers in Electric Blasting 
Apparatus, 35, Queen Victoria-st, London, 
Е.С. (Bobolink London, 719 Central) 

Watson, J. S., Technical Manager, Newcastle- 
upon-Tyne Electric Supply Co, Ltd, 50, New 
Bridge-st, Newcastle-upon-Tyne 

Watson, Laidlaw & Co, Engineers and Tool 
Makers, 98, Dundas-st South, Glasgow 
(Fugal Glasgow, 1700) 

Watson & Merry, Electrical Engincera, 83, 
Batteraea-rise, Clapham Junction, London, 
S.W. (484 Battersea) 

Watson, Michael, Consulting Engineer, 4, St. 
Nicholas-bldgs, Newcastle-on-Tyne (700) 

Watson, 8. J., Borough Electrical Engineer, Elec- 
tricity Works, Bury, Lanca. 

Watson & Sons, Electric Light Contractors, 17, 
Birmingham-st, Oldbury (10059) 

Watson (T. B.) & Son, Electrical Engineera and 
Contractors, Central-bldgs, Stockton-on- 
Tees 

Watson, T. G., Consulting Engineer, 22, Grainger- 
st West, Newcastle-on-Tyne (03219) 

Watson, W., Assistant Professor of Physics, Royal 
College of Science, S. Kensington, London, 
S.W. 

Watson, W., Electric Light Contractor, 81, 
Church-st, Kensington, London, W. (72 
West) 

Watson, William D., Electrical Engineer, Manag- 
ing Director Rochdale Electric Co, Ltd, 
Lydstep, Falinge-rd, Rochdale 

Watson (W.) & Sons, Scientific and Electrical 
Instrument Makers, 315, High Holborn, 
London, W.C. (Optics London, 6979 Central) 

Watt (Michie) & Co, Dealers in Electric Supplies, 
62, St. Nicholas-st, Aberdeen (. 5.7) 

Watts, Arthur, Telephone Engineer, 26, Cooper- 
st, Manchester 

Watts, B. H., Shift Engineer, Corporation Elec- 
tricity Works, Bedford 

Watts, Ewart, J., Electrician, Marconi'e Wireless 
Telegraph Co, Ltd, 18, Finch-lane, London, 
E.C. 

Watts, G. & F. E., Electric Clock Makers, Lower 
Temple-st, Birmingham 

Watts, Herbert W., Resident Engineer, Urban 
Electric Supply Соз Works, Thames-st, 
Weybridge 

Watts, P. J., Borough Electrical Engineer, Cor. 
poration Electricity Works, Whitehaven 

Waudale, W. T., Shift Engineer, Tramway 
Power Station, Sheffield 
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Waugh, А. C. T. F., Patent Agent, Sunbridge- | WEBSTER, C. W., A. I. E. E., Electrical Engineer, 


chmbrz., Bradford 

Waugh, John, Electric Traction Engineer, Тип- 
bridge-chmbrs, Bradford 

Wave Power Со, Ltd, Electrical Engineers, 55, 
St. Swithin's-In, London, Е.С. 

Waverley Electric Vehicle Co, 39, Sussex- pl, 
South Kensington, London, 8.W. 

Way, А. С., M.LE.E, Electrical Engineer, 
Westminster Engineering Co, Ltd, Willes- 
den Junction, London, N.W. 

Way, Serjeant-Major, Sectional Engineer, P.O. 
Telegraphs, Bristol 

Wargood (R.) E Со, Ltd, Lift and Crane Makers, 
Falmouth.rd, London, S.E.  (Waygood 
London, 760 Hop); and at Liverpool, Man- 
chester, &c. 

Wayne, P. G., Electrical Engineer, Electricai 
Dept, L & М. W. Rly, Crewe 

Waynforth, Harry M., A. M. I. C. E., A. M. I. M. E., 
Consulting Engineer and Asst. Professor in 
Engineering, King's College, Strand, London, 
W. C. 

Wear Electrical Engineering Co, Ltd, Electrical 
Apparatus Makera, 55, John · st, Sunderland 
(903) See also раје 058 

Wearwell Cycle Co, Electric Bell Manufacturers, 
&c., Vine-st. Stafford 

Weatherall, T. E., Electrician, Telegraph Con- 
struction and Maintenance Co, Ltd, Ender- 
by’s Wharf, East Greenwicb, London, В.Е. 

Weaver (B.) & Co, Insulator Manufacturers, 22, 
Rosoman- st. Clerkenwell, London, E. C. 

Weaver, T. E., Engineer-Surveyor, Electrical 
Dept., Eogine, Boiler and E. L. Insurance 
Co, 12, King-st, Manchester 

Weaver, W.. Electrical Engineer, Callender's 
Cable and Construction Co, Hamilton 
Houee, Victoria Embankment, London, Е.С. 

Webb E. March, Electrica] Engineer, India 
Rubber and Gutta-Percha' and Telegraph 
Works Со, 106, Cannon-st, London, Е.С. 

Webb, F. H., Fitzjohn’s Esplanade, 146, 
Finchley-rd, London, N.W. 

Webb (F.) & Son, Electric Light Contractors, 
Kelvin Works, 15, Cank.st, Leicester (328) 

Webb, H. Laws, Consulting Electrical Engineer, 
8, Queen Anne’s Gate, London, S.W. 

Webb & Son, Driving Band Makers, Combs 
Tannery, Stowmarket (Webb Combs) 
Webb, W. R., Electric Light Contractor, 12, 

Shaftesbury-road, Hornsey-rise, London, N. 

Webber, A. A., Electrical Lighting Contractor, 
47, Mortimer-st, Cavendish:sq, London, W. 
(5351 Gerrard) 

Webber, Major-General С. Edmund, С.В. (late 
RE), M. Inst. C. E., M. I. E. E., Consulting 
Engineer, 27, Chancery-lane, W. C., and 17, 
Egerton - gdns, В. Kensington, S. W., London 

271 Western) 

Webber, George, Electrician and Ironmorger, 
64, High.st, Putney, London, S.W. 

Webber, Harry, Chief Asst. Engineer, Corporation 
Electricity Works, Hastings 

Webber, Capt. О. T. OR, R.E., A. M. I. E. E., 
Assistant Supt. Engineer, Post Office Tele- 
graphs, 7, Bedford-circus, Exeter 

Webber, Wallace James, A I. E. E., M.S.A., Elec- 
trical Engineer, 6, The Avenue, Keynsham, 
R.S.O., Bristol 


Laycock's Mill, Thornton-rd, Bradford 
(Energy Bradford, 1753) 

Webster & Son, Electric Light Contractors, 
10, Dover-rd, Folkestone 

Webster, J. T., A. I. E. E.,, Asst. Gen. Manager & 
Secretary, Simplex Steel Conduit Co, Ltd, 
80, Digbeth. Birmingham 

Websters, Ltd, Electrical Engineers, John's-lane, 
Dudley Port, гайн. 

Webster-Wileon, E., Electrician, 16a, Selsdon- 
st, Croydon 

Weddell, A. H., B.Sc., Electrical Engineer, 
George Russell & Co, Ltd, Motherwell; and 
Park Villa, Uddingston, near Glasgow 

WEDEKIND, H., Civil Engineer. Agent for the 
Gutehoffnungshiitte, 110, Fenchurch-st,Lon- 
don, Е.С. ( Wittekin«t London, 1729 Central) 

Wedgwood (Ј.) & Sons. Limited, Manufacturers 
of Battery Cells, Etruria, Stuke-upon-Trent ; 
and 108, Hatton-garden, London, Е.С. 
(Basalt Stoke-upon- Trent. Ustulation London) 

Wedmore, Е. B., A. M. I. E. E., Electrical Engineer, 
British Thomson - Houston Co, Ltd, and 
41. Murray rd, Rugby 

Wednesbury Corporation Electricity Works, 
Wednesbury 

Weedon Automatic Appliances Co, Ltd, Electrical 
and Mechanical Engineers, 6, John-st, 
Adelphi, London, W.C. 

Weekes, В. W., M. I. E. E., A. M. I. C. E., Consulting 
Electrical Engineer, 65, Hayes-rd, Bromley, 
Kent 

Weeka (Geo.) & Sons, Electrical Engineers, 61, 
High-st, Bromley, Kent (3 and 7 Bromley) ; 
and Beckenham 

Weeks (Ј.) & Co, Ltd, Boiler Makers and Heating 
Engineers, 1244, King's-rd, and 48, Fern- 
shaw-rd,Chelsea,London,S.W. (Hortulanus 
London, 728 Kensington) 

Weighton, R. L., M.A., Professor of Engineer- 
ing, Durham College of Science, Newcastle- 
upon-Tyne 

Weinbrenner & Со, Metal Tablet Makers, 
2, Aldermanoury-bldgs, London, Е.С. 
(Syntonator London 

Weir, G. & J., Limited, Feed-Pump and Water- 
Heater Makera, Holm Foundry, Cathcart, 
Glasgow (Giweir Glasgow, 8223 Nat., 322 
Corp.); and at London and Newcastle-on- 
Tyne 

Weise, B., Electrical Engineer, 160, Odessa-rd, 
Forest Gate, London, E. 

Weiss, Charles, A. M. I. C. E., M. I. E. E., T. Bolton 
& Sons, Ltd, Oakamoor, North Staffs. 
Weiss (J.) & Son, Electro-Medical Apparatus 
Manufacturers, 287, Oxford - st, London, W. 

(3588 Gerrard) 

Welbourn, B., Contract Manager, British Insu- 
lated & Helsby Cables, Ltd, Prescot, Lanes. 

Welch (F. B.) & Co, Electrical Engineers, 464, 
Market at Manchester ( Paratus Manchester) 

Welch, Fry & Skelton, Electric Light Engineers, 
Salisbury House, London-wall, London, 
Е.С. (Skyward London, 978 London Wall) 

Welch, Tom., Shift Engineer, Electricity Works, 
Townniead-rd, Fulham, London, S.W. 

Welding (T. C.) & Co, Ltd, Electrical Agents and 
Electrical Fittings Makers, 5, Redcross-st, 
Liverpool (5076 Central) 


Please forward at once to Mr. G. TUOK EB, 1, 2 and 3, Salisbury-court, Fleet-street 
London, any Alterations or Corrections necessary in the above particulars. 
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Weller, Geo., Electric Bell Fitter, 20, York-pl, 
Brighton 

Wellingborough Electricity Works (County of 
Northampton Electric Power and Traction 
Co.) Wellingborough (H. J. Nisbett, 
Engineer) 

Wellington (City of) Electric Light & Power Co 
See City of Wellington Electric Light & 
Power Co. 

Wellington & Co, Manufacturers of the Inger- 
soll Electric Rock Drill, 754, Queen Vic- 
toria-st, London, Е.С. ( Wellustig London) 

Wellington (Frank F.) Ltd, Motor Car Engineers. 
151 & 155, Wardour-st, London, У. (Over- 
toded. London, 6904 Gerrard) 

Wellman-Seaver Morgan Co, Electric Crane 
Builders, &c., 47, Victoria-st, London, S.W. 
(Principium London, : 237 Westminster) 

WELLS (A. C.) & CO, Makers of Wells’ Waste 
Oil Filters, 102. 104, Midland-rd, St. Pancras, 
London, N.W.; and (worka) Carnarvon-st, 
Cheetham, Manchester (Unbreakable London, 
Pur King's Cross ; Unbreakable Manchester, 

244 Central) Beo Advt., p. 1256 

Wells (А. Т.) Со, Electrical Engineera, 98, 
High-st, Southampton 

Wells, Charles А. A.M.LE.E., Mechanical and 
Electrical Engineer, Etna Iron Works, 
Lewes (Wills Etna Lewes) 

Wells & Co, Electrical Engineers, 265, Liscard- 
rd, Liscard, Cheshire 

Wells, D., As-istant Telegraph Supt., North 
Britisn Railway Co, Edinburgh 

Welle, H. H., Electrician, 219, High-st, Lewes 

Wella, J. B., Electrical Engineer, 38, Cressing- 
ham-rd, Lewisham, London, S.E. 

Wells, Rayner & Co, Electrical Engineers, 56, 
Paddington - st, London, W. (Haring 
London, 193 Paddington) 

Wells, Sidney H., Wh. Sc., A. M. I. C. E., A. M. I. M. E., 
Principal of the Battersea Poly technic, 
Battersea, London, S. W. 

Wells, T. H., Secretary of the Anglo-American 
Telegraph Company. Limited, 26, Old 
Broad - st, London, E. C. 

Wells (Thos. Wm.) & Co, Electrie Fittings Manu- 
facturers, 71, Wynford- rd, London, N. 
Wells, W. H., Manager, British Westinghouse Co, 
Westinghousc-bldg, Norfolk-street, London, 

W.C. ; and Trafford Park, Manchester 

Welsh Electric Traction Company, Ltd, 33, 
Brazennose-at, Manchester Sce also раде 298 

Wenham, James, Electrical Engineer, Paragon 
Works, Croydon 

Wenham & Waters, Ltd, Electric Light En- 
gineers, Paragon Works, Vicarage-rd, Wad- 
don, Croydon (II Croydon) 

Wentworth & Co, Electric Light Engineers and 
Telephone Contractors, 102, Newgate - st, 
London, Е.С. (42535 Holborn) 

Werner Freres, Ltd, Electric Motor Car Builders, 
31, Lombard-st, London, Е.С. 

Werner, Pfleiderer & Perkins, Ltd, Makers of 
Mixing Machines for Accumulator Mass, 
43, Regent-sq, Gray's Inn-rd, W.C. (Arktos 
London, 21 King’s Croas); and at Manchester 
aod Bristol 

*Wertheimer, Prof. J., B.A., B.Sc., F. I. C., F. C. S., 
Principal of the Merchant Venturers' Tech- 
nical College, Bristol (407) 


WEST AFRICAN TELEGRAPH COMPANY, 


Limited, Electra House, Finsbury Pavement, 

London, Е.С. (Gorilla London) See Advt., 

р. cxxxil, and also paye 588 
The Marquis of Tweeddale, К.Т. Chairman 
Sir John Denison-Pender, К. C.M.G. Man. Dir. 
John Cambrook .. Secretary 

West Bromwich Corporation E lectricity Works, 
West Bromwich (J. Н. Wray, Chief En- 
gineer) 

West Bromwich Corporation Electric Tramways, 
West Bromwich (J. H. Wray, Resident 
Engineer) 

West Bromwich Electric Light and Power Co, 
Electric Lighting Contractors, 298, High-st, 
West Bromwich 

West Bromwich Municipal Science School, West 
Bromwich For Professors, see раде 728 

West Bromwich Spring Co., Ltd, Makera of 
Spiral Springs for Tramway Work, Pleasant- 
st, West Bromwich 

WEST COAST OF AMERICA TELEGRAPH 
CO, Limited, Electra House, Finsbury Pave- 
ment, London, Е.С. (Woolpack London) 
See also р. 258 

Sir John Denison-Pender, K.C.M.G. Chairman 

Fred. L. Robinson Е ... Secretary 

fest, C. A., B.Sc., F. I. C. A. I. E. E., Electrical 
Engineer, 95, Oakhiil.rd, East Putney, 
Loudon, S.W. 

West, Charles, A. LEE, Electrician, Cherry-st, 
Coventry 

West Croydon Engineering Co, Electrical Engi- 
neers, 4, St. Michael’s-rd, W. Croydon (4/7 
Croydon) 

West Cumberland Electric Tramways Co, 55, 
Market at, Manchester (W. Simpson, Sec.) 
Sec also page 089 

Weit, E. L., Assistant Engineer, J. G. White & 
Co, Ltd, 224, College-hill, London, E.C. 

West, George, Electric Light Shade Maker, 17, 
Dering-st, New Bond-st, London, W. 

West Ham Corporation Central Electricity 
Station, Abbey Mills, West Hain, London, 
E. (James К. Bock, Engineer) ( and 109 
Stratford) 

West Ham Corporation Tramwaya, West Ham, 
London, E. (J. K. Bock, Engineer-in- Cbief)(/) 

Weet Ham Municipal Technical Institute, Rom- 
ford-rd, West Наш, E. (A. E. Briscoe, 
B. Sc., Principal) For Professors, sce page 7. 

West Hartlepool Corporation Electricity Works, 
W. Hartlepool (H. Е. Friederichs, Engineer) 
(575) 

West, H., Electrical Engineer, Cyclops Steel aud 
Iron Works, Sheffield 

West (Henry) & Son, Electrical Engincers, 
51, High-st, Taunton 

West (H. J.) & Co, Electric Light Fittings Manu- 
facturers,116, South wark-bridge-rd, London, 
S.E. (Copperworm London, 879 Ho р) 

WEST INDIA & PANAMA TELE GRAPH 
COMPANY, Limited, Dashwood House, 9. 
New Broad.st, London, Е.С.  (P«namust 
London, 5072 Central See also p. 555 

Walter B. Kingsford Chairman 
К. T. Brown .. Manager and Sec. 
West, J. Н., A.LE.E, Works Manager, Elec- 
tric Traber Seasoning and Preservation Co, 
Ltd, River- side, Charlton, Loudon, S.E. 
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West London and Provincial Electric Supply Co, 
Ltd, A Crown-court, Old Broad-st, London, 
EC. ; and at Aberystwyth and Chiswick (0. 
Wyatt Williams, Sec.) See also page 589 
West London Scientific Apparatus Co, Electrical 
and Magnetic Apparatus Makers, Deodar- 
гі, Putuey, London, S.W. 
West Manchester Light Railways Co, 18, Ек- 
change-st, Manchester (Geo. Mellors, Sec.) 
West (Nicholas J.) & Sons, Consultiug Engineers, 
186, Gresham House, London, Е.С. (Un- 
lapped London) 
West. В. A., Asst. Instructor in Electricity, | 
Ordnance College, Woolwich 
West, R. C., Asst. Engineer, Corporation Elec- 
tricity Works, Bolton 
Weat Riding Tramways and Electricity Supply 
Co, 28, Victoria-st, London, S.W.; and 
Greek-st-chmhr», Leeds (G. E. S. Venner, 
5 See also реле 589 
West, T. J.. Supt. Engineer, Р.О. Telegraphs, 
Nd Midland District, Nottingham 
Western and Brazilian Telegraph Co, Ltd—see 
Western Telegraph Co, Ltd 
WESTERN ELECTRIC CO, Manufacturers of 
Telephones, Magneto Belle, Switchboards, 
and all Telephonic Apparatus, Cables for 
Telephones, Telegraph, Electric Light and 
Power, &c., Bridge-chmbrs, 171, Queen Vic- 
toria- st, London, E. C.; aud North Wool- 
wieh, E. (Relay London, 418 Bank, 2389 
Central, and 549 East) See Advt., p. 756 
WESTERN TELEGRAPH COMPANY, Ltd, 
Electra House, Finsbury Pavement, London, 
Е.С. (Amulet London, 1118 London Wall) 
Sir John Wolfe Barry, K. C. B. Chairman 
Sir John Denison-Pender, 
K.C M.G. Dep.Chairmn 
E. Steer Hodson... ... .. Secretary 
F. L. Robinson ... ... ... Assistant Sec. 
Bee Advts., pp. cxxxlv. & CXXXV., 4: also p. 589 
Westen Union Telegraph Co, 252, Gresham 
House, Old Broad-st, 21, Royal Exchange, 
and 40, Mark-lane, and The Baltic, St. Mary 
Are, E.C., Effingham House, Arundel-st, 
W.C., Hayes Wharf, Tooley-st, S.E., and 2, 
Northumberland-ave, W.C., London ( Wes- 
tern Union and Unpack Landon, 41 and 
436 Avenue, 976 London Wall, 984 Нор, 
aod 1713 Gerrard) (D. Le Rougetel, 
General Supt. in Europe) See also page 589, 
and UxiTXD STATES DIVISION 
Westinghouse Brake Co, Ltd, 82, 84 & 86, York- 
rd, King’s Crosa, London, N. ( Westinghouse 
London, 620 King's Cros.) 
Westinghouse Electric Co See British Westing- 
house Electric & Mfg. Co 
Westminster Electric Supply Corporation, 
Ltd, Eccleston-pl, Belgravia, S.W. Central 
Stations: Millbank-st, Westminster, and 
Eccleston-pl, Belgravia, S.W., and Davies-st, 
Mayfair, W., London (Visual London, 271 


Westminster) See also page 589  ' 

Lord Suffield, K.C.B.... Chairman 

1. Н. Hordern ... Manager 

Prof. A. B. У. Keunedy, Engineer-in- 
LL.D., F.R.S., M. I. C. E. Chief 

с : Asst. Engineer- 
. 0. Grimshaw, A. M. I. C. E. in-Chief 

Frank Iago, F.C.LS. ... ... Secretary 


Westminster Electrical Testing Laboratories, 
York-maneion, York.street, London, S.W. 
(89 Victoria) 

WESTMINSTER ENGINEERING CO, LTD, 
Electrical and General Engineers, Victoria- 
road, Willesden Junction, N. M (90 Harles- 
den), and 16, Davies-street, УУ. (2635 Ger- 
rard), London ( Regency London) See also 
page 259 

Westmoreland, J., M. I. M. E.. Demonstrator in 
Mechanical and Electrical Engineering, 
University College, Nottingham 

Westmoreland, J. W., F.LC. Consulting 
Chemist, 5, Love- lane, Eaatcheap, London, 
E.C. 

Weston & Co, Electric Light Shade Makers, 13, 
Sherwood-st, Golden-sq, London, У. 

Weston, G. C., MI. E. E, Distribution Engineer, 
Kensington and Knightebridge Electric 
Lighting Co, Ltd, Albert Vaults, Prince 
Consort-rd, South Kensington, London, 
S. W. 

Weston (G.) & Sons, Electric Lighting Con- 
tractors, 155, Fenchurch; st, London, E. C. 
(Ardenness London, 7748 Central) 

Weston, J. R., Chief Assistant, District Council’s 
Electricity Dept., W atford 

Weston (M.) & Co, Electrical Appliance Makers, 
Marion-st, Birkenhead 

Weston, Robert, Electrician, 100, Mortimer-rd, 
Kingsland, London, N. 

Weston-super-Mare, Clevedon and Portishead 
Light Railway Co, Clevedon 

Weston-super-Mare and District Electric Sup- 
ply Co, Ltd, Donington House, Norfolk.st, 
Strand, London, W. C.: and Weston-super- 
Mare See also page 589 

Weston-super-Mare Electric Wiring Co, 74, Royal- 
arcade, Weston-super-Mare (С. Hocking, 
Manager) 

Westwood (A.) & Son, Manufacturing Electri- 
cians, 21, Prince's-st, Perth (22); and 30, 
Bank- st, ‘Dundee (708) 

Westwood, Chas.. Platinum Dealer, 55,Gt.Hamp- 
ton-st, Birmingham (Aurum Birmingham, 
2194) 

Wetton, C. E., Lennox House, Norfolk.st, 
Strand, London, W.C. (Representative of 
British Insulated and Helsby Cables, Itd) 
(Атике London, 2995 Gerrard) 

Wetzler, Joseph, M.E., E.E., M. I. E. E., Presi- 
dent of the Electrical Engineer Institute 
of Correspondence Instruction, 203-208, 
Temple-ave, London, Е.С. (£lectronia Lon- 
don, 8571 Central) 

Weybridge Electricity Works (Urban Electric 
Supply Co), Weybridge (H. W. Watts, Chief 
Engineer) 

Weymouth, F. M., Author of “Drum Armatures 
and Commutatora,” 113, Chestnut-avenue, 
Forest Gate, London, E. 

Whale, Geo., Chief Mechanical Engineer, L. & 
N.W. Railway Co, Crewe 

Whalley, Alfred, M. I. E. E., Ashville, Helsby, 
near Warrington 

Wharam & Borland, Electrical and Mechanical 
Engineers, Grove Engineering Works. Clay- 
pit-lane, Leeds (Arclight Leeds, 1488) 

Wharfe, J., Electrical Engineer, 44, Brock-st, 
Macclesfield 
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Wharton, C. C., Electrical Engineer, c/o British 
Thomson- Houston Co, Ltd, and 26, Bilton- 
rd, Rugby 

Wharton, C. J., Electrical Engineer, Palace- 
chmbrs, 9, Bridge-st, Westminster, London, 
S.W. (Lndosmose London, 18 Victoria) 

Whawell, H. W., Electrician, 55, Rita-rd, Clap- 
bam-rd, London, S.W. 

Wheatley, A. J., A. M. I. E. E., Consulting and 
Electrical Engineer, R. E. Office, Royal 
Victoria Hospital, Netley 

WHEATLEY KIRK, PRICE E CO, Electrical 
and Mechanical Auctioneers, Valuers and 
Arbitrators, 46, Watling-st, London, E.C.; 
and Albert-sq, Manchester (Indices London, 
2077 Bank ; Indicator Manchester, 3218 
Central) 

Wheatley, W. J., Secretary and General Manager 
Sir Hiram Maxim Electrical and Engineering 
Co, Ltd, Maxim Works, Gillingham - et, 
Westminster, London, S.W. (Arconcello 
London, 731 West) 

Wheeler Condenser and Engineering Co, Con- 
denser Makers, 2 & 5, Norfolk-st, London, 
W.C. (Suspend London, 6889 Gerrard) 

Wheeler, C. W., Supervisor, Postal Telegraph 
Factory, Mount Pleasant, London, E.C. 

Wheeler, Percy A., Electrical Engineer, Muscovy 
House, Trinity-sq, London, Е.С. 

Wheeler, R., Asst. Mains Supt, Corporation 
Electricity Worka, Salford 

Wheeler & Sons, Electrical and Ventilating Engi- 
neers, Іл, Victoria-gdns, Notting Hill Gate, 

London, W. (65.2 Western) 

Wheeler, W. T., Electrical Engineer, “Ivyhurst,” 
Old Town, Eastbourne 

Wheelcy, Chas., Electrician, The Jetty, Margate 

Wheelwright, P. P., Chief Asst. Engineer, Cor- 
poration Electricity Department, Blackburn 

Whessoe Foundry Company, Ltd, Mechanical 
and Electrical Engineers, Whessoe, Darling- 
ton (Whessoe Darlington, 5804) 

Whetham, W. C. D., M.A., F.R.S., Lecturer in 
Physics, Trinity College, Cambridge 

Whichello, Norman, Electiician, 137, Ashby-rd, 
Loughborough 

Whieldon, A. W., M. I. E. E., Electrical Engineer, 
Gt. Northern Railway Company of Ireland, 
Dublin 

Whight, W., Assistant Contrcller, Central Tele- 
graph Office. G.P.O., St. Martin's-le-Grand, 
London, E.C. 

Whipp, R., Engineer-Surveyor, Electrical Dept., 
Engine, Boiler and Е. L. Insurance Co, 
12, King-st. Manchester 

Whipple & Co, Electrical Engineers. 9, Cook-st 
Arcade, Liverpool (6329 Central) 

Whipple, G. F., A. M. I. E. E., Electrical Engineer, 
17, High-st, Сгап Бата 

Whitaker, A. E., A. I. E. E., Electrical Engineer 
and Contractor, 97, Upper Parliament-st, 
Nottinghain 

Whitaker, J., Electrical Agent, 18 & 20, Black- 
friare-st, Manchester 

Whitaker (James) & Son, Electrician, 127, Earl's 
Court-rd, London, S.W. (698 Kensington) 

Whitby District Council's Electricity Works, 
Whitby (L. H. King, Engineer) (47) 

Whitcher, J., A. M. I. E. E., Electrical Engineer, 
British Thomson - Houston Co, Rugby 


Whitchurch and Pangbourne Electric Supply Co, 
Ltd, Ки g Edward-bldgs, Reading See also 
p. 559 

White, A., Dealer in Electrical Fittings, 47, 
Atlentic-rd, Brixton, London, S.W. (52 
Strestham) 

White, А. E., City Engineer, Town Hall, Hull 

White, Allom & Co, Electrical Engineers, 8, 
Mount-st, Grosvevor-sq, W., and ба, Ridg- 
mount-st, W.C., London (Embellishment 
London, 2222 & 69.2.7 Gerrard) 

White, A. W., Portamouth Director, Provincial 
Tramways Co, Ltd, North End. Portsmouth 

White Вгов., Electrical Engineers, 10, Holinside, 
Sunderland (6X) 

White Bros. & Co, Mechaniral and Electrical 
Engineers, High-st, Stratford, London, E. 
(362 Stratford) 

White & Co, Electrical Engineers, Blackfriars-rd, 
and Viaduct-st, Salford (Acvolution Мапе 
chester, 4991) 

White, C., Electric Cycle Lamp Maker, 50-52, 
Barbican, London, Е.С. (Satisticth London, 
2477 Central) 

White, Chas., Electrician, 24, Wolseley-rd, St. 
Helene, Lancs. 

White, E., Electrical Engincer, 19, Prince Albert- 
st, Small Heath, Birmingham 

White, E., Station Superintending Engineer, 
Electricity Supply Station, Dunning - st, 
Sunderland 

White, Frederick W., Electrical Engineer, Man. 
Director White, Jacoby, & Со, Ltd, 303, 
Chapter-rd. Willesden Green, London, N.W. 

White, H. G., Electrician and Telephone Engi- 
neer. * Westcott,” Rosevine-rd, Cottenham 
Park, Wimbledon, London, S.W. 

White, H. L., Manager, Great Grimsby Street 
Tramways Co, Southampton House, Clee- 
thorpes (Blanco Cleethorpes, 206) 

White, Hyler, Consulting Electrician aud Motor 
Car Engineer, 2, Canterbury-rd, W. Croydon 

White (J.) & Co, Electrie Light Contractors, 10, 
S. St. Andrew-st, Ediuburgh 

White. Jacoby & Co, Ltd. Mechanicaland Electrical 
Engineers, Bayham- place, Camden Town, 
London, N.W. (Загитацоњљ London, 2066 
King's Cross) «се also page 259 

WHITE (J. 9.) & CO, LTD, Electrical, Mechanical, 
and Civil Engineers and Contractors, ; 
College-hill, Cannon-st, London, E.C. ( Whit- 
terick London, 6044 and 6047 Bank) See also 
page 390 

White, John, Elestr'e Lighting Contractor, 2, 
Bolton-rd, Ea*tbourue 

White, John B., Director J. G. White & Co, 
Ltd, 22a, College-hill, London, Е.С. 

White, John & James, Chemical Manufacturers, 
7, West George-st, Glasgow — (Bichrome 
Glasgow, 754 Royal) 

White (John) & Sons, Ltd, Belting Manu- 
facturers, Park-rd Works, Bingley, Yorks. 

White & Johnson, Elec. Engineers, 17, College- 
place, Chelsea, London, S. W. (35 Kensington) 

White (J. 5.) & Co, Electrical Contractors, East 
Cowes, Isle of Wight 

White (Percy) & Co., Electrical Engineers, 174, 
Victoria-st, London, S.W. 

White, Price F., Borough Electrical Engineer, 
Corporation Electricity Works, Bangor 
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White, P. T., Electrical Eogineer, Electricity 
Works, Wigan 
White (Richard) & Sons, Tramway Engineers and 
Electrical Agents, Widnes, (Rails Widnes,25) 
White, S. D., Electrical Engineer, 9, Anlaby-rd, 
Teddington 
White & Sons, Electric Light Fittings Makers,207, 
О xford-st, London, №. (Grindstone London, 
4007 Gerrard) | 
White, T., Electrical Engineer (Frank Suter & 
Co, Ltd), 66, Bernera-st, London, W. 
White, Thomas, Electrician, 9, Mill-st, Hanover- 
sq, London, W. 
White (Thomas) & Co, Ltd, Electric Light 
Contractors, Aldershot 
White, Wm., M. I. E. E., Electrical Engineer, 
General Electric Co, Ltd, 71, Queen Vic- 
toria-st, London, Е.С. 

White, Wm. К., Dealer in Electrical Supplies, 
123, High-st, Edinburgh (967 Central) 
White & Woodington, Patent Agente, 221- 

225, Birkbeck Bank-chmbrs, Chancery-lane, 
London, W.C. (4991 Holborn) 
Whitear, Н. W., Electrical Engineer, Wood- 
lands,” 73, Riverdale-rd, Erith 
Whitechapel and Bow Railway Company, 41, 
Trinity-sq, London, E.C. (H. C. Newton, 
Sec.,) (1275 Avenue) 
Whitecross Co, Ltd, Wire Manufacturers, Milner- 
st, Warrington (Whitecross Warrington) 
Whitehaven Corporation Electricity Works, 
Whitehaven (P. J. Watts, Electrical 
Engineer) (22 
Whitehead Bros, Electrical Engineers, 21, Hill. 
rd, Wimbledon (16 Wiwbledon) 
Whitehead Bros, Electrical Engineers, Farsley, 
Leeds (107 Stanningley) 
W hitehead, C. S., Electrical Engineer, 26, Glaz- 
bury-rd, W. Kensington, London, W. 
Whitehead Electric Supply Co, Ltd, 8, Garfield- 
st, Belfast 
Whitehead, T. Hoss, General Manager, Coventry 
Electric Tramways Co, Coventry 
Whitehead, W. P., A.LE.E., Harland & Wolff, 
Ltd, Belfast 

Whitehouse, Jas., Electric Light Fittings Maker, 
18, Lexington-st, London, W. 

Whitehouse, S., Asst. Engincer, Corporation 
Electricity Worke, Waleall 

Whitehouse, W. H., A.M.I.E.E., Consulting Elec- 
trical Engineer, Lecturer in Telegraphy and 
Telephony at the Birmingham Municipal 
Technical School, and on Electrical Engi- 
neering at the Aston Manor Technical 
School, 574, Waterloo-st, Birmingham 

Whitehouse (Wm.) & Co, Manufacturers of 
Electric Light Fittings, Brueton-st, Bir- 
miogham (Empire Birmingham, 1404); and 
London (8629 Central) 

Whitehouse, W. P., Electrical Engineer, Callen- 
der's Cable and Construction Co, Hemilton 
997185 Victoria Embankment, London, 

‚С. 

Whitelaw, J. T., District Manager, National Tele- 
phone Co, 211, High-st, Kirkcaldy, N.B. (64) 

Whitelaw, John, Electrical Engineer, 154, Dun- 
can-st, Edinburgh 

BROS., Manufacturers of Press- 
враћа, &c., Slitheroe Mills, Rishworth, near 
Halifax (Boards Ripponden, 025 Rishworth) 


Whiteley, J. C., Chief Asst. Engineer, Tramways 
Power Station, Huddersfield 

Whiteley (Wm.), Ltd, Electric Light Engineers 
and Contractors, Westbourne-grove,and 149, 
Queen’s-rd, London, W. (Whiteley London, 
4013 Paddington) 

Whiteley (Wm.) & Sons, Ltd, Electrical and 
Mechanical Engineers, Prospect, Iron Works, 
Lockwood, Huddersfield (Whiteley Hud- 
dersfield, 98) 

Whitfield, Ј., Manager British Crowu Lamp Co, 
230, Pentonville rd, London, N. 

Whitfield, James, Art Metal Worker, 38 and 39, 
Oxford-st, Birmingbam 

Whitie, William, Resident  Eugineer-in-Charge, 
Brompton & Kensington Electricity Supply 
C^, Richmond-rd, Earl’s Court, London, 
S.W. А 

Whiting, Н. G., Manager Lighting Dept., Cork 
Electric Tramways & Lighting C», Ltd, Cork 

Whitley Partners, Mechanical Engineers, Railway 
Works, Leeds у 

Whitlock, А. A., Resident Engineer, County of 
London Co's Electricity Supply Station, 
The Causeway, Wandsworth, London, S.W. 

Whitmore, Н. B.. Electrical Engineer, 5, Chat- 
ham-grove, Withington, Manchester 

Whitney, E., Buyer of and Dealer in Second-hand 
Plant, 117, City-rd, London, N. (2361 Bank) 

Whittaker, A., Electrical Engineer, 81, Milkstone- 
rd, Rochdale 

Whittaker Bros, Ltd, Electrical Contractors, 
204, Wolverhampton-st, Dudley (Electrical 
Dudley) 

Whittaker & Со, Technical Publishers, 2, 
White Hart-st, Paternoster-sq, London, E.C, 

Whittaker (C.) & Co (1900), Ltd, Mechanical 
Engineers, Dowry-st Ironworks, Accrington 

Whittaker, J. H., A.M.LE.E., Electrical Engi- 
neer, 204, Wolverhampton-st. Dudley 

Whittaker, W. F., Electrical Engineer, 204, 
Wolverhampton-st, Dudley. Worcester 

Whittaker (Wm.) & Sons, Engineers and Mill- 
wrights, Oldham 

Whittle, Geo., Electrician, 61, Walton-rd, Kirk- 
dale, Liverpool 

Whittle (John) & Son, Ltd, Electric Light Engi- 
neers and Contractors, Roper - t, Whitehaven 

Whitton, F., Electrical Engineer, 6, Victoria-rd, 
Kirkstall, Leeds 

Whitton, G. W., Electrical Engineer, 60, Queen 
Victoria-st, London, Е.С, 

Whitwam, A. E., Station Supt., Corporation 
Electricity Worke, Huddersfield 

Wholesaie Hardware and Associated Trades’ 
Protection Society. Secretary, J. Meikle, 
165, West George-st, Glasgow 

WHOLESALE TRADERS' ASSOCIATION (The), 
for the Hardware, Furnishing and Metal 
Industries, Ltd (Electrical Sectioo), 26, 
Corporatiou-st, Birmingham (449) ; and A 
Barbican, London, E. C.; and at Sheffield 

Whyman's Foundry Co, Ltd, Electrical and 
General Ironfounders, Dallum- In, Warrington 

Whysall, F. H., Resident Engineer, Bloom - st and 
Dickinson st Electrieity Works, Manchester 

Whyte (R. A.) & Co, Electrical Agents, 140-144, 

| Bath-st, Glasgow 

Wickenden, A. H., Electrical Engineer, St. 

Michaels," Burgess Hill, Sussex 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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WICKS (J. T.) & CO, India Rubber, Asbestos, 
" WICKSITR ” Jointing, Ebonite and Hard 
ibre Manufrs, 984, Amhurst-rd, Hackney, 
London, N.E. (Caoutchine London) See 

1 


Wilder, J „Electrical Engineer, Yield Hall Foun. 
dry, Reading 
Wildig, С. А., Electrical Engineer, Rozel, Babing. 
ton-rd, Streatham, London, S.W, 
Wildiag (J. A.) & Co, Ltd. Engineers and Motor 
Car Builders, 8, Wilson, st, Drury. lane, 
... London, W. C. (4683 Gerrard) 


Wiener, Louis, Importer of Electrical Fittings, 
ТА, Fore-g t; London, Е.С. ( fnterdeals London, 
1058 Central ) š 

Wiesengrund, Dr. B., Managing Director, Power 
Plant Co, Ltd, 20, New Bridge. st, London, 

rn 


pstow, Mon. 
Wilkins, Campbell & Co, Insulating Material 
anufacturers, 30, Mincing-lane, London, 
Е.С. (Kinswil London, 1175 Avenue) 


Wigan Corporation Electricity Works, Wigan 
(James Slevin, Borough Electrical Engineer) 
(162) ` 

Wigan Corporation Electric Tramways, вап 
(Уашев Slevin, Engineer and Manager) 

Wigan Electric Lighting Co, Meeks-bldgs, Wall. 
wick, W., London 

Wilkins & Co, Lightning Conductor Makers, 17, 


.E. High. at, Wapping, E., and 16, St. Helens. 
Wiggins (F.) & Sons, Mica Importers, &с., 102.103 701 


Minories, London, Е.С. (Wiggins Minories 


Manufacturers, ll & 13, St. John-at-rd, 
London, ЕС, (Bronzite London, 1675 
Holborn) 

* Wilkins, J. W., Telegraph Engineer,69, Bramah. 
rd, Brixton, London, S. E. 

Wilkinson, Aaron, Manufacturer of Switchblocks, 
Cases, &c., Stanley Mill, Factory.]n, Har. 


Wigham, J. R, J.LM.E, Engineer and Chair. 
manofEdmundéon's Electricity Corporation, 


Wight, H. D, Electrical Engineer, 7 Holm- 
lands-park, Sunderland 

Wight & Jones, Electrical Engineers, High-st, 
Hornsey, London, N. (1001) 

Wigram, A. W., A. I. E. E., Electrician, Electric 
Power Station, Stavordale-rd, Weymouth 

Wigram, С. E., Electrica) Engineer, 28, The 
Village, Charlton, Kent 

Wigram, М. G., Elcetrica] Engineer, Allerton 
House, Chapel Allerton, Leeds 

Wihl (Ed.) & Co, Insulating Material Agenta, 
17, Nicholas.st, Manchester (Astra Man. 
chester, 8781 ) 

Wilberforce, L. R., M.A., Professor of Experi- 
mental Physica, The University, Liverpool 

Wilcock, Mark, Driving Band Maker, Sowerby 
Bridge, Yorka. (Wilcock Sowerby Bridge) 

Wilcocke, W., Electrician, Tramway Power 
Station, Pinkston, Glasgow 

ilcox, George, Telegraph Instru ment Maker, 1, 

Railway-path, Stoke Newington Station, 


Wilkinson, Albert, Electrica] Engineer, 57, 
Weaste rd, Weaste, Salford i 
Wilkinson & Broadbent, Consulting Engineers, 

4, Queen Street- pl, London, Е.С. 

Wilkinson, F. A., A. M. I. E. E., Electrical Engineer 
to District Council, Electricity Supply 

Station, Walthamstow, Londan, E, 

ilkinson, G., Local Manager National Telephone 

Co, Ltd, Barnstaple 
Wilkinson, Geo., M. I. E. E., M. I. M. E., Chief En. 
gineer, Corporation Electricity Works (office 
Wan- rd), and“ Beech Mount,“ Harrogate, 
Yorks (745 Central) 

Wilkinson /G.) & Sons, Machine Tool Makers 
апа Ironfounders, Bradford-rd Tool Works, 
Keighley (40 v) 

Wilkinson, H. D., M. I. E. E., Consulting and In. 
specting Electrica] Engineer 4, Queer Street. 
pl, L : 


Wilkinson, H. Т, anager Howard Conduit Co) 
Ltd, Trafford Park, Manchester d 

Wilkinson, Н. W., M. I. E. E., A. M. I. C. E., Con- 
sulting Electrical Engineer, 2, Queen Annere 
gate, London, S.W, (678 West 

Wilkinson, Joseph, Electrical Engineer, Cor- 
poration Electric Tramways, Hull 


n D 3 
Bishopegate.st Wn., London, E.C. 

"ilkioson, R. H., General Мапарег, Corporation 
ways, Mumps, Oldham (374) 
Wilkinson, T., Chief Asst. Corporation Tramways, 

Aberdeen 


Wilcox, T., Teacher of Electricity and Magnet. 
ism, Technica] School, Birkdale 

Wild, А. G., Electrical Engineer, W. S. Laycock, 
Ltd, Victoria Worka, Sheffield 

Wild, A. M., Engineers! Tool Maker, 15, High. 
st, Sheffield 

Wild, Lancelot W., Chief Electrician, West. 
minster Electrical Testing Laboratories, 
Ltd, York-mansiop, York st, Westminster, 
London, S. vw 

Wilder, Е. L., A. M. I. C. E., A. M. I. E. E., Corpora. 
tion Electricity Works, Cheltenham 
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Wilkinson (Wm.) & Co, Electrical Engineers and 
Instrument Makers, 32, Croes Hills, Halifax 

Wilkinson, W. A. Electrical Engineer, 66, Kirk- 
stall-rd, Leeds 

Wilks, А. E., Electrical Engineer, 5, Nippet-grove, 
Leeds 


Wilks, E., Electrica! Engineer, Leeds Industrial 
Co-operative Society, Holbeck, Leeds 

Willans & Robinson, Ltd, General Engineers, 
Makeraof theWillans Engine, Victoria Works, 
Rugby ( Willans Rugby, 27) See page 590 

Willats (James) & Son, Electrical Engineers, 19, 
Gray's Inn-rd, W.C.. and 29, Gillingham-st, 
S.W., London (8583 Central) 

Willcox, A. M., Consulting Engineer and Editor 
of the Tramway and Railway World, 
Amberley House, Norfolk.st, London, W.C. 
(Tromigro London, 2948 Gerrard) 

WILLCOX (W. H.) & CO, Limited, Manufac- 
turersof Engineers' Stores for Electric Light 
Stations, Oil Refiners, &c., (Offices) 25 and 
(Warehouses) 54 and 36, Southwark-st, and 
(Works) Castle-st, London, S.E. ( Willcox 
Southwark Street London, 737 and 740 Hop) 
See Advt., p. 3, and also page 590 

Willesden District Council Electricity Supply 
Dept., Taylor's-lane, Willesden, Middlesex 
Offices: Salusbury -га, Kilburn,London, N. W. 
(E. T. Ruthven Murray, Engineer) (73) 

Willeden Electrical Engineering Co, Electrical 
Engineers,95,High-et, Harlesden, Lond.,N.W. 

Willesden Paper & Canvas Works, Ltd, Makers of 
Insulating Paper, Willesden Junction, Lond., 
N.W. (/mpermeable London, 65 Harlesden) 

Willey & Co, Ltd, Electrical and General Engi- 
neers, The Basin, Exeter 

William (Henry) & Co, Electric Supply Stores, 
Pembroke Works, Pembroke-sq, London, W. 
Firetailed London, 1847 Kensington) 

Williams, A., Electrical Engineer, 11, Garden-st, 
Preston, Lancs. (0531) 

illiams (A.) & Co, Wind Motor Makers, 814, 
Old Ford-rd, London, Е. ( Ventulus London, 
694 Eastern) 

Williams, Alan, Electrical Engineer, 23, Willeott- 
rd, Acton Hill, London, W. 

Williams & Bach, Shade Makers, 92, New Bond.st, 
London, W. (Moluccas London, 5635 Central) 

Wiliams, Benjamin D., Electrical Engineer and 
Mechanician, Ocean Collieries, Treorky, and 
Gwaun-Adda, Dinas, Rhondda Valley 

Williams, Daniel, Resident Electrical Engineer, 
Council Offices, Atherton, Lancs. 

Williams, Е. S., Analytical Chemist, Assay Office 
Laboratory, Swansea (Metals Swansea) 
Williams, E. J., Chief Asst. Eogineer, Urban 

Electricity Supply Co, Hawick, N.B. 

Williams, Е. C., Electrical Engineer to District 
Council, Bridgend 

Williams, Foster & Co. and Pascoe Grenfell & 
Sons, Ltd, Copper Smelters and Manufactur- 
ers of Copper, Morfaand Middle Bank Copper 
Works, and Upper Bank Spelte Works, 
Swansea ` and London (Willfost Swansea, 
109 Swansea: Willfost London, 229 Avenue) 

Viliams, Р. R., Electrical Engineer,18, Station- 
rd, Hove | 

Williams, Fredk. A., Controller of Agencies, 
India Rubber, Gutta Peroha & Telegraph 
Works Co, Ltd, 106, Cannon-st, London, E.C. 


Williams & Geils, Machinery Exporters and 
Shippers, 35, King William-st, London. 
Е.С. (Williams Geils London, 5103 Bank) 

Williams, G. H., Electrical Engineer, Lulworth, 
St. Andrews Park, Bristol 

Williame (Hal) & Bridges, Consulting and Super- 
vieing Engineers, 60, Queen Victoria-st, 
London, Е.С. ( Kawaka London, 3335 Central) 

Williams, Harvey & Co, Ltd, Metal Merchante, 
17, Gracechurch-st, London, E.C. 

Williams, L, B.Sc., Teacher of Electrical Engi- 
neering, Merchant Venturers' Technical 
College, Bristo! 

Williams, J., Asst Engineer, Corporation Elec- 
tricity Works, Rotherham 

Williams, J. Moseley, Mains Supt., Scarborough 
Electric Supply Co, Scarborough 

Williams, J. R., M. I. M. E., Engineer-in-Charge, 
Kelham Island Power Station, Sheffield 

Williams (J.) & Sons (Cardiff), Ltd, Electric 
Light Contractors, 9-17, Queen-st, Cardiff 
(Metal Cardiff, 201) 

Williams, Morgan, M.A., M. Inst. C. E., Con- 
sulting Engineer, 39, Victoria-st, London, 
S. W. (Consonance London. 50 0 Westminster) 

Williams & Norgate, Importers of Foreign 
Scientific Books, 14, Henrietta-st, London, 
W. C. (Librorum London, 2877 Central) 

Williams, Owen & David, Manufacturers of 
Electric Light Fittings, 402 and 404, Scot- 
land- rd. and Тау1ог-вё, Liverpool (2081) 

Williams, R. R., Shift Engineer, Corporation 
Electricity Works, Manchester 

Williams, S., Electrician, Electricity Supply 
Works, Motherwell 

Williams (T. C.) & Sons, Ltd,Electrical Engineers, 
&c., London at, Reading ( Williams Reading, 
79 ; andPalace-chbrs,Bridge-st, London, S. W. 

Williams, Thomas, Electrical Engineer, National 
Liberal Club, Whitehall, London, S.W. 

Williams, W., Superintendent Anglo-American 
Telegraph Co, Limited, 71,014 Broad-st, and 
24, Throgmorton-st, London, Е.С. 

Willisms-Ellis, R. G., Electrical Engineer, 9, 
Carteret-ut, Queen A one's Gate, London, S. W. 

Williams, Wm., Head of Electricity and Physics 
Dept., Technical College, Swansea 

Williamson, А. D., M.I.E.E., Electrical Engineer, 
Vickers, Sons & Maxim, Ltd, River Don 
Works, Sheffield 

Williamson, Albert Edward, A. LE. E., Elec- 
trician, 28, Commereial- rd, Guildford 

Williamson, A. F., Electrician, 12, Langholm- 
creacent, Darlington 

Williamson, E., Dis. Manager National Telephone 
Co, Telephone-bldga, George-st, Nottingham 

Williamson, G. E., Local Manager, National Tele- 
phone Co, Ltd, Torquay 

Williamson, J. C., vis gal енеш 
Lanehurst, Woodford Green, x 

Williamson, Jas. J., Mansging Director Taipo 
Accumulator Co, Ltd, 30, Church-st, Chel- 
sea, London, S.W. 

Williamson, P. M., Consulting Engineer, 17, 
Westbourne Terrace-rd, London, W. 

Willis, A. R., D.Sc., M.A., Assistant Professor of 
Mechanics and Mathematics, Royal College 
of Science, Exhibition-rd, London, S.W. 

Willis, H. J., Electrical Engineer, 151, Shep- 
herdess-walk, London, N. 
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Willis, Roger H., Electrical Engineer, Salford 
Iron Works, and 3, Grosvenor- rd, Whalley 
Range, Manchester 

Willis, Sindall & Co, Electrical Engineers, 4, 
Lloyd’s-avenue,Fenchurch-st, London, Е.С. 

Willmot, J. W., M. Inst. C. E, Controller of Fac- 
tories, G. P. O. Holloway, London, N. 

Willmott, Arthur, Electrician, Jandus Are Lamp 
& Electric Со, Hartham Works, Holloway, 
London, N. 

Willmott, S. G., Electrician, 45, Dunsmure-rd, 
Stamford-hill, London, N. 

Willock, David, Secretary Electric Construction 
Co, Ltd, Dashwood House, 9, New Broad- 
st, London, E.C. (Concordance London, 
2671 Londoa Wall) 

Willows, Dr. R. S., D.Sc., B.A., Professor of 
Electro- Chemistry, Sir John Cass Technical 
Institute, Jewry-st, London, E. 

Wills (C.) & Sons, Electric Lighting Contractors, 
Westbourne, West Bournemouth | 

Willson, Wilfred D., Electrician, 162, High-st, 
Croydon (466 Croydon) 

Willway (Ј. 5.) & Son, Electrical Engineers and 
Contractora, 17, St. Augustine’s-parade, 
Bristol (713) 

Wilmot, Thos, J., Superintendent Commercial 
Cable Co, Waterville, co. Kerry, Ireland 

*Wilmshurst, T. P., Borough Electrical Engineer, 
Corporation Electricity Works, Sowter-rd 
(Electric Derby, 237), and Lime Leigh, 
Burton-rd (98 Derby) 

Wilson, A. C., Consultiog Engineer, Borough 
Hall, Stockton-on-Tees (0279) 

Wilson, Alex, Engineer, 172, Fenchurch-st, 
London, Е.С. 

Wilson, Archibald, Electrical Engineer, Leith 
Electrie Worka, Prince Regent-st, Leith, N.B. 

Wilson (A.) & Son, Electrical Eogineers, 1, 
Lower Hanover st. Leeds 

Wilson & Briggs, Dealers in Electrical Supplies, 
5, Town Hall-bldys, Bradford, Yorks. (5x 
Brighouse) 

Wilson, Bristowe & Carpmael, Hon. Solicitors of 
Institution of Electrical Engineers, 1, Copt- 
hall-bidgs, London, Е.С. (1835 London Wall) 

Wileon Bros., Electrical and Mechanical Engi- 
neers, 5, St. Peters-st, and 49, Bromham- 
rd, Bedford (0707) 

Wilson Bros. & Co, Electrical Engineers, 19, 
Victoria-st, Belfast (Hemstite Belfast) 

Wilson, C., Joint Manager Robertson Electric 
Lamps, Ltd, Brook Green Works, Hammer- 
smith, London, W. (Voltamento London, 
27 Hammersmith) 

Wilson, Chas., Telegraph Engineer, 5, Poppleton- 
rd, Leytonstone, London, Е. 

Wilson (С. 5.) & Co, Electriciana, 77, Regent-rd, 
Liverpool, N. (1449 Central) 

Wilson, D., Electrical Engineer, 68, Sydenham- 
rd, Croydon (648 Croydon) 

Wilson(E. K.) & Sons, Ltd, Electrica] and Mecha- 
nical Engineers, Sussex-place, London, S.W. 

. (47 Kensington) 

*Wilson, Ernest, Wb. Sc., M. I. E. E., Consulting 
Electrical Engineer and Professor of Elec - 
trical Engineering. King's College, Strand, 
London, W. C. (293.2 Gerrard) 

Wileon, Ernest, Electrica! Engineer, 56, Hunton- 
rd, Gravelly Hill, Birminghem 


Wilson, F., Electric Lighting Contractor, 506, 
Leejs-r3, Bradford 

Wilson, Frederick, Electrical Engineer, 19, 
Victoria-st, Belfast 

Wilson, George W., Electrical Engineer, 15, 
Hardwick's- yard, Briggate, Leeds; and 
4, Welbeck-sr, Castleford, Yorks. 

WILSON HARTNELU & CO, Ltd, Electrical 
Engineers, Volt Works, Leeds (Hartnell 
Leeds, 282) See also р. 590 

Wilson, Hy., Electrical Engineer, Blyth Villa, 
Upper Villiers-st, Wolverhampton 

Wilson, Н. W., A. M. I. E. E., Consulting Electrical 
Eugineer (T. L. Miller & Wilson), 19, Вгаге- 


nose -t, Madchester; and 7, Tower - bldga, 
Liverpool 


Wilson, J., Electrical Engineer, Ferriec Works, 


North-st, Wandsworth, London, S. W. 

Wilson, James A., M. A., B.Sc., Lecturer in 
Electricity and Electrical Engineering, 
Gordon's College, Aberdeen 

Wilson, J. C., Electrical Engineer, 11, Salt-ave, 
Stafford 

Wilson, J. G., Electrican, 27, Merrick-sy, New- 
ington, London, S. E. 

Wilson. J. Gordon, Consulting Electrical Engi- 
neer, Rose Cottage, Brocton, Stafford 

Wilson, John, Chief Eagiveer, Great Eastern 
Railway Company, Liverpool st, London, 
E.C. 

Wilson (John) & Co, Tube Makers 49, Lime st, 
London, Е.С. (Piping London, 1460 Avenue) 

Wilson (John H.) & Co, Ltd, Electric Crane and 
Winch Makers, 149, Sandhills, Liverpool 

Wilson, John R., Electrician, 20, Oxford-st, 
Manchester (0928.7 Central) 

Wilson (John) & Son, МаКегз ог Machine Tools, 
Lead Cable-Covering Machines, &c , Vulcan 
Works, Johnstone 
(Vulcan Johnstone 25) 

Wilson, J. Rattray, Elec. Engineer, Electricity 
Generating Station, Finchley, London, N. 

Wilson, Maunder, Hamilton & Со, Ltda, Accu- 
mulator Makers, Broad-st House, London, 
Е.С. (Vignobles London, 502 London Wall) 

Wilson & Mooka, Electrical Engineers, Don- 
caster, Yorks. 

Wilson, N. J., Electrical Engineer, British 
Weatioghouse Co. Trafford Park, Manchester 

Wilson, P., Electrical Engineer, 544, High-st, 
Croydon 

Wilson & Pilcher, Ltd, Electrical Engineers, 
32 & 34, Gt. Peter-st, Westminster, London, 
S.W. (Wüsonics London. 107 Westminster) 

Wilson, Reginald P., Consulting Electrical Корі. 
пвег, 66, Victoria-st, Westminster, London, 
S.W. (Wrenching London, 516 West- 
minster) 

Wilson, R. M., A.M.LE.E., Electricial Engineer, 
Mavager Kilpatrick & Son. Terrace-bldga, 
Paisley (34); and Westwood, Brownside- 
avenue, Cambuslang, N.B. 

Wilson & Smith, Electric Bell Fitters, &c., 7 and 


8, King William.st, Strand, W.C., and 7, 


Manette-st, Soho, W., London 
London) 
Wilson Smokcless Proceas, Ltd, 1, Arundel.at, 
Strand, London, W.C. (RaucAlos London) 
Wilson & Sons, Electrical Engineers, 1, Lower 
. Hanover-st, Leeds 


(Inasmuch 


(Alex. Wylie, Manager) : 
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Wilson & Stewart, Electrica! Engineers, 40, 
Donegall-quay, Belfast (7737) 

Wilson, T., Electrical Engineer, Callender's 
Cable & Construction Co, Hamilton House, 
Victoria Embankment, London, E.C. 

Wilson, W., Electrical and Scientific Instru- 
ment Maker, 1, Belmont-st, Chalk Farm, 
London, N.W. 

Wilson, W., Electrica! Engineer, London Joint 
Stock Bank, 5, Princes-st, London, E.C. 
Wileon, W., Electrical Engineer, Sheepshank 

Yard, North.st, Leeds 

Wilson (W.) & Co, Electrical Engineers, 2, 
Grand Arcade, Leeds 

Wilson, W. H., Electrician, 52, Avonmore rd, 
Kensivgtop. London, W. 

Wilson, W. H., Electrician, Siemen's Laboratory, 
King's College, Strand, London, W.C. 

Wilson, W. H. M., Electrical Engineer, 50, Gales- 
bury-rd, St. Ann's Hill, Wandsworth, Lon- 
don, S.W. 

Wilson, W. R., B.Sc., Electrical Engineer, 5, 
Meadowbank-cres, Partick, Glasgow 

Wilson, W. S., Electrical Engineer, 18, Derby- 
rd, Watford 

Wilson-Young, H., M. I. E. E., A. M. I. M. E, Elec- 
trical Engineer (Bergtheil & Young), 12, 
Camomile-st, London, Е.С. (Drivingwhed 
London, 5850 Avenue); and at Manchester 

Wilsons & Union Tube Co, Ltd, Tube Makers, 
5, Wellington-st, Glasgow, and London 

Wilton, G., Branch Manager, Electrical Com- 
pany, Ltd, 134, North-st, Brighton 

Wilshire (E. E.) & Co, Electrical Epginecrs, 
ae Victoria-grove, Kensington, London, 

.W. 

Wiltshire, G., Electrical Engineer and Con- 
tractor, St. John’s-lane, Canterbury 

Wimbledon District Council Electricity Supply 
Works, Durnsford-rd, Wimbledon (Н. 
Tomlinson Lee, Engineer) (60 Wimbledon) 

Wimperis, H.E., A.M.I.C.E., A. M. I. E. E., Office of 
the Crown Agents for the Colonies, White- 
hall, London, S.W. 

Wimshurst, E. J., Electrician, Beulah House, 
Soath-avenue, Buxton 

Wimshurst, Hollick & Co, Limited, Electric 
Crane Makers, 90, Cannon st, London, E.C. 
(Hortuolís London, 937 Bank); and (works) 
South Fambridge, Essex 

Winby (L. P.) & Co, Mechanical and Civil 
Engineers, 20, King William t, London, 
Е.С. (Winby London. 5002 Central) 

Winchester Electric Light ard Power Company, 
Hyde Abbey - rd, avd 23, St. Peter- st, Win- 
chester (H. N. Warburton, Engineer and 

, Secretary) See also page 590 

Wider, R. T., Belgrave Electrical Works, 2 
Croes Belgrave-st, Leeds (40y Central) 

Windermere and District Electricity Supply 
Company, Limited, Troutbeck Bridge Mills, 
Windermere (17) See also page 590 

Windham, J. A., Electrical Engineer, Bem- 
bridye, I. of Wight ~ 

Windle, S. R., Assistant Distributing Engineer, 
Central Office, Town Hall, Sunderland 

Windsor Electrical Installation Company, Ltd, 
Peascod.st, Windsor (Electric Windsor, 
429) (A. E. Farrow, Chief Electrical Engi- 
neer) See also page 590 
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Windsor, G. D., Chief Traffic Inspector, Corpora- 
tion Tramways, Newport, Mon. 

Windybavk & Ballard. Electrical Engineers, 
38 & 40, Albert-rd, Kingston, Surrey 

Winfield, W. B., A. M. I. E. E., Electrical Engineer, 
6, Hillcroft-cres, Ealing, London, W. 

Wing Disc Ventilating Fan Company, Makers 
of Electricaliv-propelled Ventilating Fans, 
Phipp-st, Great, Eastern-st, London, E. C. 

Wingett. Roberr. Electrical Engineer, 22. Hart- 
teld rd, Wimbledon, Londoo, S. W. 48) 
Wimbledon) 

Wingfield- Bowle. E.. Consulting Electrica? 
Engineer, 28. Victoria-st, London, S. W. 
(Nestling London) 

Wingrove (Geo. & Son, Electrical Wood Turners, 
22, Blackfriara-st, Salford 

Winn (Charles) & Co, Engineers, St. Thomas 
Works, Granville-st, Birmingham (Winn 
Birmingham 356 and 1457) 

Winn, Rowiand, Electrical Engineer, 50, Gt. 
George-st, Leeds 

Winn, W., Electrical Engineer and Contractor, 
106, Union-st, Borough, London, 8.E. 

Winning, Wilfred Lawson, Electrical Engineer, 
13, Greenlaw-avenue, Paisley, N.B. 

Winny, Wm. Humphris, A. M. I. E. E., Telegraph 
Engineer, ГКпрівеег - in- Chiefs Testing 
Branch, Post Office Telegraphs, Mount 
Pleasant, Loudon, E. C. 

Winslow, I. Everson, Chief Engineer, New 
General Traction Company, Ltd, and 
Director Douglas Southern Tramways Со, 
Ltd, 20, Bi«hop:gate-s* Within, London, E. C. 

Winslow. James, Electric Light Fittings Maker, 
12 Victo-ia-rd, Swindon 

Winstanley-Wallia, T. M., Electrical Engineer, 
Messrs. J. Н. Holmes & Co, 47, Soho-square 
London, W. 

Winstone & Со. Electric Bell Manufacturers, 19, 
South-st, Finsbury, London, E.C.( Windpspe 
London, У London Wall) 

Winter, C. E., Electrical Engineer, Equitable 
Life Assurance Society of United States, 
6, Princes-st, E.C., and 11, Moreton-ter, 
Pimlico, S.W., London 

WINTER, F., Ebonite and Ушсапне Manu- 
facturer, 8, Redcrosa-st, London, Е.С. (In- 
stantly London, 3150 Central) See Advts., 
рр. 1071, 1224 and 1328 

Winter (J. Н.) & Co, Electrical Engineers, Narrow 
Wine-st, Bristol (01/58) . 

Winter (Thomas) & Co, Ltd, Electrical and 
Mechanical Engineers, Byron-st, Blackburn 

Winter, W. H., Electrical Engineer, The Bunga- 
low, Rotherfield, Tunbridge Wells 

Winterhalder, W. F., Second Assistant Corpora- 
tion Electricity Supply Works, Kiogston- 
on-Thames 

Winterton Electrical Co, Electricians, 2, 
Bemerton-st, Islington, London, N. 

Wippell Bros. & Row, Electric Light Contrac- 
tors, 243 & 214, High-st, Exeter 

WIRELESS TELEGRAPHY, particulars relating 
to See pages 420 to 1 

Wirtz & Co., Consulting Engineers, 4, Arundel-st, 
London, W. C. (Iaolunt London, 6419 Gerrard) 

Wise, W. Lloyd, Chartered Patent Agent, 46, 
Lincoln’s-inn-fields, London, W.C. (4775 
Central) 


Please forward at once to Мг. G. TUCKER 1, 2 and 3, Salisbury-court, Fleet-street, 
London, any Alterations or Corrections necessary in the above particulars. 
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Wiseman, A., Consulting Engineer, 80-89, Glover- 
st, Birningham 

Wishart, Jas. A., Superintendent of Mains, 
Corporation Electricity Works, Leith 

Witney Electric Supply Co, Ltd, 71, High-st, 
Witney, Oxon. (W. Н. Sisson, Chief Engi- 
neer) See also page 57) 

WITTING, EBORALL & СО. Limited, Electric 
Power and Traction Engineers, Temple Bar 
House, Fleet-st, London, Е.С. (Reactance 
London, 682 and 5096 Holborn) Вее insert 
Adyt. facing p. 1098 and «also раде 290 

Wokes (C.) & Co, Electrical Engineers, 66, Brook- 
st, Hull (955) 

Woking Electric Supply Company, Limited, 
Board School.rd, Woking (J. G. McLean, 
Engineer and Manager; W. Strayton, Sec.) 
Sec also page 5:10) 

Wolf (3.) & Co, Eugineera and Electric Drill 
Makers, 158. Southwark-st, London, SE, 
( Widerstand London, 412 Central) 

Wolfe & Hollander, Electricians, 189 апа 244, 
Tottenham Court-rd, London, W. (1500 
Gerrard) 

Wolfe, John, Electrician, 109, Victoria-st, Lon- 
don, S.W. 

Wolff (J. G.) & Co, Electric Light Fitting Makers, 
9, Percival-st, London, Е.С. (7670 Holborn) 

Wolff, John F., Chairman & Managing Director, 
Railway Signal Co, Ltd, Sanctuary House, 
Westminster, London, S.W. (Condensation 
London, 562 West) 

WOLFF (S. №.) & CO, Manufacturers of Incan- 
descent Lamps, Electrical Goods in Porcelain, 
Glass, Metal, and Wood X-Ray Tubes, and 
General Scientific Apparatus, Weveling- 
hoven, Rheinland, Germany See Advt., p. 
1471, aud Сехихехтль DIVISION 

Wolseley Tool and Motor Car Co, Adderley Park, 
Birmingham 

Wolstenholme, С. S., Local Manager, National 
Telephone Co, Commercial-buildings, Leeds 

Wolverhampton Corporation Electricity Supply 
Works, Commercial-rd, Wolverhampton 
(C. E. C. Shawfield, Electrical Engineer) 

Wolverhampton Corporation Tramways, Wolver- 
hampton (C. Е. C. Shawfield, Engineer-in- 
Chief) 

Wolverhampton District Electric Tram ways, Ltd, 
Donington House, Norfolk-st, London, W.C. 
(Р. N. Gray, Secretary) See also paye 590 

Wolverhampton Municipal Technical School, 
Wolverhampton For Profrssors, see р. 7:29 

Wontner-Smith (J.), Gray & Co, Electric Bell 
Fitters, &c., 81, Finsbury-pvinnt, London, 
Е.С. (Warming London, 1430 London Wall) 

Wood, A. H., Electric Light Contractor, 36, 
Victoria-st, London, S.W. (Byend London, 
241 Victoria) 

Wood, Arthur P., Electrical Engineer, and Gen. 
Man., Lancashire Dynamo and Motor Co, 
Ltd, Trafford Park, Manchester 

Wood Carving Co, Ltd, Moulding Makers, &с., 
Birmingbain 

Wood, Chas, H. Electrie Bell Fitters, 49, Coppy- 
quarry, Bradford (098) 

Wood, C. J., A. I. I. E., Chief Engineer, District 
Council's Electricity Works, Sale, Cheshire 

Wood, E. A., Electrical Engineer, Light Railway 
Power Station, Purbrook, Hants. 


Wood (Е. C. & Со. Electric Light Fittings 
Makers, 15, Berners-mews, Oxford-st, Lon- 
don, W. 

Wood (G. H.), Slack & Co, Electrical Engineers 
and Contractors, Blackburn (Light Black- 
burn, 428) 

Wood, Н.А. A., A.M.LE.E., Electrical Engineer, 
c/o Mr. С. Hopkinson, 29, Princess-st, Мап- 
chester 

Wood, Henry George, A. M. I. E. EL., South-Eastern 
Railway Tel. Department, London Bridge, 
London, S.E. 

Wood, Н. G., Electrical Engineer, c/o Messrs. 
Siemens Bros, & Co(Cable Dept.), Telegraph 
Works, Wooiwich. Kent 

Wood (Н. S.) & Co, Electrical Engineers, 8, 
Lloyd-st, Albert-sq, Manchester (5266) 

Wood, Sir Henry Trueman, М.А., Society of 
Arts, John-st, Adelphi, London, W.C. 
(Praxiteles London, 110 Westminster) 

Wood, J. Shift Eugineer, Electricity Works 
Tonbridge , 

Wood, Lionel, Electrician, 4, Simonside-terrace, 
Heaton, Newcastle-on-Tyne 

Wood, Maurice А., Electrician, 79, Lansdowne- 
rd, Old Charlton, London, S.E. 

Wood & Newland, Electrical and Engineering 
Valuers and Auctioneers, 42, Spring-gdns, 
Manchester (Certificate Manchester, 08586) 

Wood & Penfold, Sole Agents for Griffiths and 

: Browett, Ltd,9, New Broad-st, London, Е.С. 

Wood, Reginald, Electrical Engineer, Cranney 
Hall, Bottisham Lode, Cambridgeshire 

Wood (Richard) & Sons, Electric Bell Fitters, 
95-99, Brandon-st, Walworth, London, S.E. 
(Ironwood London, 57 Hop) 

Wood & Tame, Electricians and Ironmongers, 
Newport, Iele of Wight 

Wood, Capt. Walter, A I. E. E., Woodite Company, 
Mitcham, Surrey 

Wood, W. H., Electrician, 52, Woodstock-rd, 
Bedford Park, London, W. 

Wood, W. J., Station Supt., 
Electricity Works, Bolton 

Wood, Wm., Chief Engineer Bristol Tramways 
Con Power Station, St. George, Bristol 

Wood (Wm.) & Co, Electric Tramway Accessory 
Manufacturers, 110, Cannoa-st, London, E. C- 

Wood burn (J. C.) & Co, Scottish Representatives 
of Lister Electrie Manufacturing Company, 
Baltie-chmbra, 126, Lothwell-st, Glasgow 
(1086) 

Woodburn, J. Cowan, Electrical Engineer, 18, 
Beechwood-drive, Jordanhill, Glasgow 
Woodfield, Sydney W., Electrical Engineer, 
British Thomson-Houston Со, 83, Cannon- 

st, London, E.C. 

Woodhead, John, Electrical Engineer, 32, Old- 
bam-rd, Ashton-under-Lyne (0988) 

Woodhead, Wilson, Electrical Agent, Royal 
Exchange, and 251, Hyde Park - road, 
Leeds 

Woodhouse, B. M., Electrical and Mechanical 
Engineer, Fermain, Sherwood  Park.rd, 
Sutton, Surrey 

Woodhouse & Baillie Riviera Electricity Co, Ltd, 
28, Queen-st, London, Е.С. Sce also р. 590 

Woodhouse, Noel, Electrical Engineer, British 
Insulated and Helsby Cables, Ltd, Prescot, 
Lancs, 


Corporation 
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Woodhouse & Rixson, Steel and Bent Crank 
Manufacturers, Sheffield (Rixson Shcflield) 

Woodhouse, W. B., A. M. I. E. E., Chief Engineer, 
Yorkshire Electric Power Co, Central Bank- 
chm bra, Infirmary- st, Leeds 


* WOODITE” COMPANY (W. Wood, A. I. E. E.), 


Manufacturers of Woodite for Electrical Pur- 
poses, Woodite Works, Mitcham Common, 
Surrey (Woodite Мисћат) Вее Advt., p. 12 

Woodley, Robert, Electrical Engineer, Henry-st, 
Bermondsey, London, Е.С. 

Woodman, Leicester William, A.M.I.E.E., Chief 
Engineer, Electricity Supply Station, Dover 

W oods (G. H.), Slacke & Co, Electrical Engineers, 
1 & 3,Corporation-st, Blackburn, Lancs. (425) 

Woods, James W., Superintending Engineer, 
Postal Telegraphs, G.P.O. (South), Addle- 
hill, London, E.C. 

Woods (Richd.) & Co, Electrical and General 
A gents, Sanctuary House, Westminster, Lon- 
don, S.W. (Eleccion London, 289 Victoria) 

Woods (T. С.) & Sons, Jewellers of Electrical 
Instrumenta, 54, Spencer-st, Clerkenwell, 
London, Е.С. (Monomial London) 

Woodside, Jobn, А.М.Т.Е.Е., Consulting Elec- 
trical Engineer, Kiugscourt, Wellington. 
place, Belfast (Resistance Belfast, 1642) 

Woodson, J. P., Electrical Engineer, Lancaster 
Wagon Works, Lancaster 

Woodward & Co, Electrical Engineers and 
Manufacturers, 157, West Nile-st, Glasgow 

Woodward & Co, Electric Light Contractors, 
Gloucester 

Woodward (Frank) & Co, Engineera and Elec- 
tricians, 2, Newcastle-pl, Clerkenwell Close, 

А London, Е.С. (1482 Holborn) 

Wood ward, J. H., Electrical Engineer, 8, Queen 
Anne's Gate, Westminster, London, S.W. 
(420 Westminster) 

Woodward, P. J., Electrician, Poldhu Hotel, 
Mullion, Cornwall 

Woodward, W. J., Electrical Engineer, 43, The 
Broadway, Stratford, London, E. 

Woodward, W. R., Electrician, Beaumont Works 
Војеу п-га, Forest Gate, London, E. 

Wooks & Co, Electrical Engineers, 25, Castle-st, 
Northwich 

Wooler, Herbert, Electrical Engineer, 99, Bishop- 
st, Moss Side, Manchester 

Wooler (Pemberton) & Co, Electrical Engineers, 
66, Victoria-st, London, S.W. (5043 West- 
minster ) 

Woollacott & Friederich, Tin and Lead Foil 
Макега, 5 & 4, Brickhill-lane, Upper Thames- 
st, London, E. C. (Sabcllum Гопаот,5 282 Bank) 

Woolleombe, Dr. Robert Lloyd, M.A., LL.D., 
M. RI. A., A. I. E. E., Barrister-at-Law, 14, 
Waterloo- rd, Dublin (Justice Dublin) 

Woolley, W., Electrician, 1, Riley-st South, 
Newcastle-st, Burslem 

Woolliscroft, J. H., Chief Asst. Electrical En- 
gineer, Sandycroft Foundry Co, Chester ; 

. and Oak Bank, Hawarden, near Chester 
Woolnough, F., Electrical Engineer, The Arch- 
way, St. Stephen'e-st, Norwich (456 Nat.) 
Woolwich Borough Council Electricity Works, 
Plumstead, Londuv, S.E. (J. B. Mitchell, 
Electrical Hugincer) (1.28 Woolwich) 
Woolwich Pulytechnic, Woolwich, London, S.E. 
For Professcrs, scc page 7.29 


Wooten, A. E., Electrical Engineer Bourne End. 
Electrical Installation Co, Bourne End, 
Bucks. 

Worcester Corporation Electricity Supply Dept., 
(offices) Hylton-rd Station (42), and (works) 
Lower Wick, nr. Worcester (31) (C. J. Suther- . 
land, M. I. E. E., City Electrical Engineer) 

Worcester Electric Traction Co, Ltd, Doningten. 
House, Norfolk.st, Lond., W. C. See also p.591 

*Wordingham, C. H., M. I. C. E., M. I. M. E., M. I. E. E., 
M. Am. I. E. E., Electrical Eugincer- in- Chief 
to the Admiralty, Whitehall, London, S. W.; 
and Aubrey House, Kew.rd, Richmond, 
Surrey 

Wordley, F., Electrician, 35, Norman-rd, St. 
Leonards 

Worksop District Council Electricity Works, 
Worksop (J.P. Crowther, Resident Engineer). 

Wormell, В. A., Electrical Engineer, Spes Bona, 
5, Woodpath, Southsea, Hants 

Wormit Electricity Works (Tayside Electric and 
Gas Light Co), Wormit near Dundee (A. 
Lawrence, Engineer) 

Wormull, F. А. S., Electrical Engineer, 31, Stam- 
ford-st, Blackfriars, London, S.E. 

Worrall, F., Chief Engineer, District Council's. 
Electricity Works, Long Eaton 

Worrall,Gladstoue W., B. Se., Electrical Engineer, 
The University, Liverpool 

Worsnop & Co, Ltd, Reflector and Shade- 
Makers, Carlton Lamp Works, Halifax. 
(Worsnop Halifax, 270) 

Worster, G. H., Electrical Engineer, 52, Graf- 
ton-st, Tottenham Court-rd, London, W. 


,Worster & Hounslow, Electrical Engineers, 52, 


Grafton-st, London, W. (649:2 Gerrard) 

Wort, Arthur, Electrician, 20, Tavistock-rd, 
Forest Gate, London, E. 

Wort & Beadley, Consulting Enginecra, Cowes,. 
Isle of Wight (Consult Cowes) 

Worte, C. C., District Manager National Tele- 
phone Company, Telephone-bldgs, Hull 

Worthing Corporation Electricity Worke, Worth- 
ing (G. Porter, Chief Engineer) 

Worthington, Prof. A. M., M.A., F.R.S., Pro- 
fessor of Physica, Royal Naval Engineering 
College, Devonport 

Worthington, J. F. S., Electrical Engineer, 
Melksham 

Worthington Pumping Engine Company, 155,. 
Queen Victoria-st, London, Е.С. (Pumping. 
London, 614 Bank); aud at Manchester, 
Newcastle, &c. 

Worthington, W. S. T., Electrical Engineer, 
The Cottage, Green Lanes, Eltham, Kent 

Wragg (Тћов.) & Sons, Stoneware Makers, 39, 
Victoria-st, London, S.W. (Acepware Lon- 
don, 997 Victoria) 

Wragge (George), Ltd, Electric Light Fittings. 
Manufacturers, Wardry Works, and The 
Crafts, Salford, Manchester (Casements: 
Manchester, 2206) : and at London 

Wraith, Н. 0. A.M.I.E.E., Electrical Engineer, 
c/o Vickers, Sons & Maxim,Ltd.(Elec. Dept.), 
River Don Works, Sheffield 

Wraith, W. H., A.M.LE.E., Western Electric Co, 
North Woolwich; and Bank House, Ossett 

Wrapson, Prof. J. P., B.A., Assistant Principal, 
Municipal School of Technology, Manchester;. 
and Clareholme, Carrington, Cheshire 
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Wray, А. J., Aast. Engincer, Banbury Electric Wright, J. & E., Makers of Flexible Cords for 
Supply Co, Banbury, Oxon. Arc Lamps, Universe Works, Birmingham 
Wray, Arthur l., Chief Ass!, Weston-super-Mare ( Universe Birmingham) 
& Dist. Elec. Supply Со, Westou- super- Mare Wright, John, Electrical Engineer, 26, Burton- 
Wray, J. H., Borough Electrical Engineer, Cor- crescent, London, W. C. 
poration Electricity Works, West Bromwich | Wright (John) & Sons, Electrical Contractors, 
Wray, P. R., Electrical Engineer, 151, Plymouth- 15, Cannon-st, Dover (John Wright Dover, 
ve, Manchester 0383) 
Wray, Thomas, Flectrical Engineer, 5, Mayfield- | Wright, В. O, Electrical Engineer, Wright, 
ter, Harrogate Methuen & Co, 34, Pall Mall, Manchester 
Wray, T. H. Roberts, Electrical Engineer, Arc Wright & Son, Electrical Engineers, Cyclops 
Works, Chelmsford ; and Roseville, Ald- Foundry, Burton-st, Hull 
borougb-rd, Seven Kings, Essex Wright, T. B., Electrical Engineer, Denehollow, 


Wray, W. J. R., Electrical Engineer, 28, Oakhill- | Bearsden, N.B. 
rd, Beckenham, Kent ` Wright, Thomas, Electrician, 155, Bothwell-st, 
Wrench, Е. H., Consulting Engineer, Indepen- Glasgow 
dent-bldgs, l'argate, Sheffield Wright, Thos., A. M. I. C. E., Electrical Engineer, 
Wrench, Wm. G., Consulting Electrical Engi- Siemens Bros. & Co, Woolwich, London, S.E.. 
neer, 27, Oswald-st, Glasgow | Wright, Walter T., Electrical Engineer, 25, 
Wrexham and District Electric Tramways, Ltd, Cunliffe-st, Stockport 
30, Norfolk-st, London, W.C. See also p. 591 | Wrigley. John, Local Manager, National Tele- 
phone Co, Edmund.st, Birmingham | 


Wrexham Municipal Electricity Works (Wim. 
Siilery, Resident Engineer; Wrist J. C., Secretary British Electric Trans- 
«WRIGHT" AND OTHER SYSTEMS OF CHARG- former Co, Ltd, Науев, Middlesex | 
ING POR ELECTRICITY SUPPLY. See р. 393 Wunderlich, Adolph, Electrica! Engineer, 21, 
Coleraine-rd, Blackheath, London, S.E. | 


Wright (А. Р.) & Co., Electrical Engineers, 60, 

Queen Victoria:st, London, E.C. Wurtemberg Electro-Plate Co, Electric Light 

Wright, A. C., Engineer-in-Charge, Corporation Fittings Makers, 91, Fore-st, London, Е.С. 
Electricity Works, Salford (1441 London Wall) 

Wright, A. D., Chief Asst. Engineer, Corporation Wyand & Sons, Electric Light Contractors, 55, 
Electricity Works, Perth Marloes-rd, Kensington, London, W. 

Wright, А. J., Electrical Engineer, 518, Upper-st, | Wyatt Bros., Electrical Engineers, Wayland 
[slington, London. N. Works, Whitchurch, Salop | 

WRIGHT (ALEXANDER) & Co, Ltd, Electrical Wyatt (G.) & Sons, Electric Bell Fitters, 67, St. 
and Scientific Instrument Makers, Precision Giles, Oxford 
Worke, Page-st, and Earl-st, Westminster, Wyatt, Т., Electrical Engineer, 11, Neal-st, 
London, S.W. (Precision London, 9157 . Long Acre, London, W. 
Westminster) Wyatt-Edgell, М. R. A., A. I. E. E., Electrical 

Wright, Arch., Electrician, Tregenna House, Engineer, Cowley-place, E&eter 
Codrington- hill, Honor Oak Park, London, | Wycombe (Borough) Electric Light & Power Co, 
Ltd, High Wycornbe ; and Broad Sauctuary- 
chmbre, London, S.W. See also раде 591 

Wyld, Wm., A. M. I. M. E., A. M. I. E. E., Manager 
of Corporation Tramways, Birkenhead 

Wylie, Alexander, Electrician, Messrs. John 
Wilson & Son, Vulcan Iron Works, “ Kirk- , 
field," Johnstone, N.B. 

Wylie & Lockhead, Ltd, Electric Lighting Con- 
tra:tore, 45, Buchanan-st, Glasgow 

Wyllie, Alex., Borough Electrical Engineer, 
Corporation Electricity Works, Wolverhamp- 
ton-at, Walsall 

Wynn, Timmins & Co, Ltd, Engineers Tool 

Makers, Commercial-st, Birmingham (Cen- 

tury Birmingham) 

Wynne, A. A. W., M.A., AM. I. C. E., Scottish 

Representative, C. A. Parsons & Со, 99, Great 

Clyde st, Glasgow 


WRIGHT (ARCHIBALD J.), Limited, Elec- 
trical Supply Stores, 318, Upper-st, 151106: 
ton, London, N. 

Wright, Arthur, Consulting Electrical Engincer, 
Manager of the Brighton Corp. Electricity 
Works, North-road (353), and 26, Park-cres, 
Brighton;and at star-chmbre, 30, Moorgate- 
at, London, Е.С. (9445 London Wall) 

Wright Bres., Dealers in and Fitters of Electrical 
Apparatus, 111, Oakley-st, London, 8.Е. 

Wright Bros. & Co., Electrical Engineers, 27, 
Garlick-hill, E.C. (4584 Central), and 5, 
Queen's іш - Pat ade, Fulham-rd, S. W., Lon- 
don (224 We · tern) 

Wright, E. H., Resident Engineer, District 
Council’s Electricity Works, Rhyl 

Wright, Е. T., Charge Engineer, Borough Elec- 
tricity Works, Penrose-st, London, S.E. 

Wright (G.) & Co, Electrical Engineers, 277, Upper 
Brook - st. Chorlton-on-Medlock, Manchester 

Wright, Geo. Edw., Electrical Engineer, 32, 
Shooter's Hill-rd, Blackheath, London, 8.Е. 

Wright, H. E., Electrical Engineer and Con- 
tractor, Grays, Essex 

Wright (Hodgaon) & Wood, Electrical Engineers, 
North Parade Works, Halifax, Yorks. 
(Motor Hal iſux. 499) ; 

Wright, Hugh t., Electrician, 14, Swinburne- 
rd, Eaglescliffe Junction, R. S. O., oo. Durham 


Y — 


Yale Electric Power Co, Ltd. Reg. Offices: 
1 and 2. Great Winchester-st, London, E. C. 
Head Offices: Blaenau, Festiniog (T. P. O. 
Yale, Man. Dir. and Engineer) See also 

age 291 

Yale, T. P. Osborne, A.M.LE.E., Electric Power 
Engineer, Blaenau, Festiniog, N. Wales: and 
1 & 2, Great Wiuchester-s*, London, E.C. 
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Тарр, P. A., Managing Engineer, Sheerness and 
District Electric Power and Traction Со, 
Lid, Sheerness 

Yarmouth Corporation Electricity Worke, Yar- 
mouth (G. Bryant, Coief Engineer) 

Yarmouth and Gorleston Tramways Co, Ltd, 
Dovington House, Norfolk-st, London, W.C. 
(Yarmouth с/о Gurcke London, 6821 Gerrard) 
See alo e 091 

Yarmouth (Isle of Wight, Electricity Supply Co, 
Ltd, Yarmouth, Isle of Wight See page 291 

Yarrow & Co, Electric Launch Builders, &c., Isle of 
Dogs, London, E. ( Yarrow London, 114 East) 

Yates, В. S., Electrical Engineer, Electricity 
Works. Slea‘ord, Lines. 

Yates & Thom, Engineers and Boiler Makers, 
Cazal Foundry, Blackburn (Yates Black- 
burn, 43) 

Yeaman, Charles H.. Chief Asst. and Distributing 
Engineer [Пао Borough Council Elec- 
tricity Works, Eden-grove, and 7, Roseleigh- 
avenue, Highbury, London, N. 

Yeates & Son, Electrical Engineers, 2 and 
(works) 25, Grafton-st, Dublin 

јетђигу, H. E., Chief Electrical Engineer, 
Tramways Dept., Town Hal!, Sheffield 

Yerkes, C. T.. Chairman Underground Electric 
Railway Co of London, Ltd, Hamilton House, 
Victoria Embankment, London, Е.С. 
(Yerkes London, 1935 Holborn) 

Yetton (John) & Co, Makers of Electric Light 
Fittings, 4, Carr-st, Stepney, London, E. 
(Terminal London, 717 Eastern) 

York Corporation Electricity Works, Foss Is. 
lands, York (C. A. Midgley, City Electrical 
Engineer) (202) 

York Electrical Co, Ltd, Century-bldgs, St. 
Sampson's- H. York See also раде 591 
Yorke, R. Frederick, M. I. E. E., Consulting Electri- 
cal Engineer( Managing Director Fort William 
Elec. Light Co), 212, West. George-st, Glasgow 
(c'o Rebus Glasgow, 1274 Nat.); and 3, Glebe- 
cres, Stirling ( Yorke Glebe Stirling, 67 Nat.) 

Yorkshire College, Leeds For Professors, see р. 712 

Yorkshire Electric Power Co, Central Bank- 
ebm re, Infrmary-st, Leeds (W. B. Wood- 
house, Chief Engineer ; J. J. Н. Stansfield, 
Secretary) (Power Leeda, 159) See also p. 591 

Yorkshire Electric Tramways Construction 
Syndicate, Ltd, 20, Victoria-st, London, 
S.W. (W. Н. Andrews, Sec.) See also р. 591 

Yorkshire Metal Works, Ltd, Spike Manufac- 
turera, Barnsley, Yorks. 

Yorkshire Private Telephone Co, Ltd, Branch- 
ave, Batley, Yorks. See also page 591 

Yorkshire Varnish Co, Ltd, Ripon (Lustre Ripon, 


022) 

Yorkshire (Woollen District) Electric Tramways, 
Ltd, Donington House, Norfolk-st, London, 
W.C. (6821-2 Gerrard) See also page 591 

Young (B.) & Co, Dynamo Makers and Electrical 
Engineers, Leek-st, Birmingham 

Young, E. V., Electrical Engineer, 117, Goldhurst- 
ter, S. Hampstead, London, N.W. 

Young, F., Electrician, Corporation Tramways 
77, Barton-rd, Dover 

Youny, Frank, Electrician, Studley, Ripon 

*Young, John, General Manager Corporation 
Tramways, 88, Renfield-st, Glasgow (Trams 
Glasgow, 2788 Nat. and 780 and 5358 Corp.) 


Young, Joseph, Electrician, 7, Skipton-st, Lon- 
don-rd, London, S.E. 

Young, J. R., Electrical Eagineer, Calder Iron- 
works, Coatbridge, N.B. 

Young, Julian Elton, Electrical Dept., Eastern 
Telegraph Co, Electra House, Finsbury 
Pavement, London, E.C. 

Young, L. 8., Electrical Engineer, Corporation 
Electricity Works, Kendal 

Уоция,"В. A., District Representative of Monté 
Callow & Co, Ward's-buildings, High Bridge, 
Newcastle-on-Tyne 

Young & Marten, Ltd, Makers of Light Fittings 
and Accessories, Caledonian Works, Romford- 
rd, London, E. ( Yemart London, 9 Stratford) 

Young & Peck, Ltd, Dealers in Electrical Supplies, 
Jameson-st, Hull (157) 

Young (Robt.) & Co, Railway Plant Contractors, 
86,Cannon-st, Lond., Е.С. ( Tyneside London) 

Young, Stanley A., Electrical Engineer, National 
Telephone Co, Becket Well-lane, aud 7, 
Margaret-st, Strutta Park, Derby 

Young, Thomas, Consulting Electrical Engineer, 
203, West George-st, Glasgow (///4 Argyle) 

Young, W., Electrician, Aylesbury, Bucks. 

Young, W., Station Superintendent, Electricity 
Works, Osborn-st, Whitechapel, London, E. 

Younger, Е. N., Electrical Engineer, Corporation 
Electricity Works, Southend 

YOUNGS, Engineers, Ryland-st Works, Bir- 
mingham  (Oldens Birmingham, 508) 

Youngs, С. J., Electrical Engineer, G.P.O., 
Market-place, Hull 

Yuille (William С.) & Co, Electrical Agents, 17 
and 19, West-st, Tradeston, Glasgow (1649 
Nat., 349x Corp.) 


Zadig (C. A.) & Co, Portable Railway and 
Tramway Plant Manufacturers, 75, Queen 
Victoria - street, London, Е.С. (Zadig 
London, 776 Central) 

Zeden, G. A., Consulting Electrical Engineer, 
Hawtayne & Zeden, 9, Qucen-st-pl, London, 
Е.С. (Hawtayne London, 1755 Bank) 

Zerega, J. O., Electrician, Cleveland, Marshall-rd, 
Sutton, Surrey 

Zimdars, С. E., Pneumatic and Electric Tele. 
graph Engineer, 327, Gray's Inn-rd, Lon- 
don, W.C. (Zímdars London, 7007 King’s 
Cross) 

Zimmer, G. F., Maker of Elevatora and Con- 
veyors, 82, Mark-lane, London, E.C. (Zumo- 
meter London, 4950 Central) 

Zingler, Victor, Electrical Engineer, 20, Sarre- 
rd, West Hampstead, London, N.W. 

Zobel, С. A., Telegraph! Engineer, 14, Regent's 
Park-rd, London, N.W. 

Zoller, A., Shift Engineer, Corporation Elec- 
tricity Works, Croydon 

Zone Dynamo and Motor Patents Co, Ltd, 10, 
Serjeants’ Inn, London, ЕС. 

ZURICH INCANDESCENCE LAMP COM- 
PANY, 47, Victoria-st, and (factory) Kew 
Gardens, London, S.W. ; and Zurich,Switzer- 
land (С. H. Stearn, Director ; С. E. Gordon 
Stuart, Secretary) (Zurichtung London, 488 
Westminster) See Advt., p. 4 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
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The Phosphor Bronze (0, 


LIMITED, 


87, SUMNER STREET, SOUTHWARK, LONDON, S.E. 
Sole Makers of the Original “COG WHEEL” 
and “VULCAN” Brands of 


"Phosphor 


The Best and moet durable Alloys for Slide Valves, Bearings, Bushes, Eccentric Strape, and othe 
parts of Machinery exposed to friction and wear; Pump Rods, Pumps, Piston Rings, Pinions, 
Worm Wheels, Motor Gearing, &c. (See Testimonials.) 


A Special Quality in the form of Billets, Plates, Bars, Wire,&c. 


Castings in PHOSPHOR BRONZE, DURO METAL, GUN METAL, 
ALUMINIUM ALLOYS, and BRASS, to Patterns or Drawings. 


SILICIUM BRONZE WIRE AND STRIP. 


In Six Classes of varying Tensile Strength and Electrical Conductivity. 
As used by Government, Railway and Telephone Companies and Electrical Engineers. 


ROLLED & DRAWN PHOSPHOR and SILICIUM BRONZE, BRASS 
ALLOYS, GUN METAL, TIN and its ALLOYS. 


WHITE ANTIFRICTION ALLOYS. 


BABBITT METAL, “VULCAN” BRAND, "тре, 
PLASTIC METAL, "СОС WHEEL " BRAND, 
66 WHITE АМТ’ МЕТ AL, is cheaper than any Babbitt's and equal 


to Magnolia Metal. 


Please specify the manufacture of the Phosphor Bronze Company (Limited), SOUTHWARK, 
to prevent imposition and errer. 
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BRITISH DIVISION. 
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CLASSIFIED SECTION. 


пош Particulars of Tdegraphic Addresses апі Telephone Numbers of thc Firms included in 
the CLASSIFIED SECTION will be found in the ALPHABETICAL SECTION, and а Complete Sct of 


Telegraphic Addresses, alphabetically arranged, will бе found between pages 156 and 757. 
The Officials of Electrical Companies, where obtainable, are set out iu the ALPHABETICAL SECTION. 


REFERENCES :— PAGES, 
CONTENTS... ; Se Sei $us ... 19-22 
INDICES TO CONTENTS ; i ge 25 91, 1338 -1340 
INDEX TO ADVERTISERS  ... T - .. 87-40 
ADVERTISERS' TELECRAPHIC ADDRESSES T ge ... tee — 87-40 
ALPHABETICAL LIST OF TELECRAPHIC ADDRESSES facing 757 


ACCESSORIES, ELECTRICAL, MAKERS OF. 
(See also Electrical Accessories, paye 1104.) 
CONSOLIDATED ELECTRICAL CO, Ltd, 


Northampton Works, Northa npton - grove, 
Canonbury, London, N. Bee insert Adyt. 


facing p. 1292 
Geipel & Lange, Vulcan Works, St. Thomas- 


st, London, S.E. 


Lundberg, A. P., Pioneer Elec- RECE 
trical Worke, 477-487, ШЕКТВІК 
Liverpool га, London, N. TRAD& MARK 


See Advt. p. 1292 
Muller, C. А., 6, Mornington Villas, Bradford 
SUN ELECTRICAL CO, Lid, 118-120, Charing 
Cross-rd, London, W.C. 


ACCESSORIES, ELECTRICAL, WHOLESALE FACTORS OF. 
Syer, Er aest, 25, Cross-st, Hatton-gdn, London, 
C. А 


ACCUMULATOR ACCESSORIES, MAKERS ОР. 


CHLORIDE ELECTRICAL STORAGE COM- 
PANY,Ltd,Clifton Junction, nr Manchester; 
78, Kipng-st, Manchester; and 39, Victoria-st, 
London, S. W. Вее insert Advt. facing р. 1034 

D.P. BATTERY COMPANY, LTD, 11, Victoria-st, 
Westminster, London, S.W. Works: Lum- 
ford Mills, Bakewell, Derbyshire 8ге Adyt., 
p. 1033 

Heasberg Brother, 102, Fenchurch-st, London, 


E.C. 
N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-st, London, Е. C.; Works : 


Horton Kirby, Кеп 


ACCUMULATOR ACID MANUFACTURERS. 


BERK (Е. У.) & CO, Ltd, 1, Fenchurch-ave, 
E.C., and Abbey Mills Chemical Works, 
Stratford, E., London See Advt., р. 1018 


ACCUMULATOR BOXES (CLASS), MAKERS OF. 


A.B.P. ACCUMULATOR CO, Ltd, Parkfield Worke, 
Stockton-on-Tees ; and 39, Victoria-st, 
London, S.W. 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, nr Manchester; 
78, King-st, Manchester ; and 39, Victoria-st, 
London, S.W. See insert Advt. facing p. 1034 

GRIFFIN (JOHN J.) & SONS, 1+4, 20-26, Sar- 
dinia-st, Lincoln's Inn Fields, London, W.C. 

Scholzig, Oscar, 9, New Broad-st, London, Е.С. 


ACCUMULATOR BOXES (INSULATE), MAKERS OF. 


Electrical Company, Ltd, 121-125, Charing 
Croas-rd, aud 162, Shaftesbury-ave, London, 
W. C.; Grosvenor-chmbrs, 33, Blackfriars- 
st, Manchester; Baltic-chmbrs, Wellington- 
st, Glasgow ; 154, North-st, Brighton ; 17, 
York.st, Sheffield; and at Belfast and Dublin 
Bes insert Advt. facing p. 1092 

Falkirk Iron Co, 67, Upper Thames-st, London, 
Е.С. ; and at Falkirk, N.B. 

Hessberg Brothera, 102, Fenchurch-st, London, 
E.C. 

WINTER, F., 8. Redcross-st, Londor, Е.С. See 

Advts., pp. 1071, 1224 und 1328 


ACCUMULATOR CHARCE AND DISCHARCE INDI- 
CATORS, MAKERS OF. 


CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, nr Manchester; 
78, King-st, Manchester; and 39, Victoria-st, 
London, S. W. Вее insert Advt. facing p.1034 
CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton- -grove, 
Canonbury, Londoa, N. See insert Advt. 


facing p. 1292 
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N.S. ELECTRIC STORAGE СО, LTD. 159, 
Queen Vietoria-st, London, E. C. Works: 
Horton Kirby, Kent 


ACCUMULATOR CHARCE RECORDERS, MAKERS ОР. 


A. B. P. ACCUMULATOR CO, Ltd, Parkfield Works, 
Stockton-on-Tees ; and 39, Victoria-st, Lon- 
don, S.W. 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, ог Manchester; 
78. King-st, Minchester: and 39, Victoria-st, 
London, S.W. See insert Advt. facing 
p. 1034 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. Вее insert Advt. 
facing p. 1292 

N.S. ELECTRIC STORAGE CO, LTD. 139, 
Queen Victoria-st, London, E. C.; Works: 
Horton Kirby, Kent 


AGCUMULATOR CONNECTIONS (LEAD COVERED), 
MAKERS OF. 


CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, nr Manchester; 
78, King-st, Manchester; and 39, Victoria-st, 
London S.W. See insert Advt. facing р. 1034 


ACCUMULATOR SWITCHBOARDS, MAKERS OF. 


CHLORIDE ELECTRICAL STORAGE COM- 
- PANY, Ltd, Clifton Junction, nr Manchester: 

78. King-st, Manchester: апа 39, Victoria-st, 
London, S.W. See insert Advt. facing 
p. 1034 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, Lon?on, №, See insert Advt. 
facing p. 1292 

COWANS LIMITED, Springfield-lane, Salford, 
Manchester ; and Grosvenor-mansions, 82, 
Victoria-st, London, S.W. Bee Advt., р. 1254 

Geipel & Langa, Vulcan. Works, St. Тһошаз ве, 

| Loudon, S. E. р 

Hessherg Brothera, 102, Feachurch.st, London, 

E.C 


M'Geoch (William) & Co, Ltd, 46, Coventry-rd. 
Birmingham; 108. Argyle-st, Glasgow; 
and 11, Charing Cross-rd, London, W.C. 
See Adyt., p. 1295 

NALDER BROS. & THOMPSON, Limited, 34, 
Queen st, London, Е.С. See Advts. pp. 
1022 and 1327 

N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-st. London, Е.С. Works: 


ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 

N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-s-, London, S.E. Works: 
Horton Kirby, Kent 

Peto & Radford, Ltd, Offices 55, Works 578, 
Hatton-gdu, London, E.C. 

Vandervell (C. A.) & Co, Chapter Works, Chapter- 
rd, Willeslen Green, London, N.W. 

West London Scientific Apparatus Co, Deodar- 
rd, Putney, Lon lon, S.W. 


ACCUMULATORS, EXPERTS IN. 


CATHCART (C. E.) & CO.,3, Dorsct-bldgs, Salis- 
bury-sq, Fleet-st. London, Е.С. 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, nr. Manchester; 
78, King-st. Manchester ; and 39, Victoria-st, 
London, S.W. See insert Advt. facing 
p. 1084 

Cozens- Hardy, E. H. (O'Gorman & Cozens- Hardy), 
82, Victoria-st, Westminster, S. W., and 50, 
Ladbroke-grove, W., London 

Down, F. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
penden. Heris. 

ELECTRICAL POWER STORAGE COM- 
PANY, Limited, 4, Great Winchester st, 
London, Е.С. See Advt. on back cover 

Hart Accumulator Co, Ltd, Marshyate-lane, 
Stratford, London, E.; aud at Ма"сћевбет 
and Birmingham See Advt. p. 1017 

O'Gorman & Cozens-Hardy, 82, Victoria-st, 
Westminster, S.W. 


Peto & Radford, Ltd, Offices 55, Works 575, 


Hatton-gdn, London, E.C. 

TUDOR ACCUMULATOR CO, Limited, 16, 
Victoria-st, London, S.W. (Sulconical Low- 
don) Works: Dukinfjeld, near Manchester 
Bee Advt., p. 1016 


ACCUMULATORS, HIRINC OF. 


BRISTOL ELECTRIC SAFETY LAMP WORKS. 


40, Great Smith-st, Westminster, London, 
S.W. See Advt., p. 1265 

CATHCART C. Н.) & CO, 5, Dorset-bidgs, Salis- 
bury-sy, Fleet-st, London, E.C. 


ACCUMULATORS, MAKERS OF. 
(Fre also Batteries, Storage, pie 1033.) 


— ERES 


Accumulator Industries, Ltd, Mayburv. Woking 

ACCUMULATOR & MOTOR CONSTRUCTION 
C0, 4,505 and 504. Man-ion House- chmbre, 
11, Queen Victoria-st, London, E. C. gee 
Advt. p. 1016 

Armstrong & Co, Twickenham, London, S.W. 

A. B. P. ACCUMULATOR CO., Limited, Parkficlel 
Works, Stockton-on-Tees ; and 59, Victoria. 
st, London, S. W. 

BRISTOL ELECTRIC SAFETY LAMP WORKS 
40. Great Smith-st, Westminster, London: 
S.W. See Advt., p. 1265 

British Accumulator Co, Ltd, 15, Victo 
Westminster, London, S.W, 


Horton Kirby, Kent 


ACCUMULATORS, CHARCERS OF. 


А B. P. ACCUMULATOROO, Ltd, Park field Works, 
Stockton-on-Tees ; and 39, Victoria-st, Lon- 
don, S.W. 

Baily, Grundy & Barrett, Ltd, Cambridge 

BRISTOL ELECTRIC SAFETY LAMP WORES, 
40, Great Smith-st, Westminster, London, 
S.W. See Advt., p. 1265 

CATHCART (С. Н.) & CO, A Dorset-bldgs, Salis- 


ria-st, 
bury-sq, Fleet-st, London, Е.С. 
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STORAGE BATTERIES. 
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AND 
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The War Office, 
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FARADAY HOUSE, 8 & 10, CHARING Cross Roan, W. C. Tuesday, November 2h, 102, 
Dear Sirs, — We are very pleased to inform you that the four Cells you SUPPLIED TO US IN 1892 have 
worked well up to date. aaa Пете given us no trouble whatever, although they have had sometimes t» stan 
tery severe treatment. As an instance, we may mention that although they are rated for a miximum discharge 
Ме of 250 amperes, we frequently take 500 amperes from them for periods of 20 minutes. Th- only attenti n 
they seem to reqnire ік the addition of water to make up for evanoration. As far as we can discover they are 
X present, ie., TEN YEARS AFTER РОВСНАЧК, in es good condition, practically, ян when they were frs; 

ак ае Yours faithfully, (Sigued) H. FOULDS, Seerctary. 


riet CELL POR CENTRAL STATION AND POWER PLANTS. 


$r Address-EEL THAM, MIDDLESEX. 


M e? 
Ер 72* 
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The Accumulator & Motor Construction Co., 


Telephone —465 Bank. 


Telegyrams—" Efflaviam London." 


LTD., 


MANUFACTURERS OF THE 


A.M.C. Portable «Storage Batteries 


CENTRAL LIGHTING STATIONS, X.RAY WORK, AUTOCARS, 
TELEPHONES, SIGNAL APPARATUS, MOTORS, 

HOUSE LIGHTING, TELEGRAPHS, PANS, 

CARRIAGE PROPULSION, TRAIN & CARRIAGE LIGHTING, DENTAL, MEDICAL, 
ELECTRIC AUTOMATON PIANOS FIRE ALARMS, SURGICAL and 


AND ORCHESTRIONS, 


WIRELESS TELEGRAPHY, 


—— — —M————— —— 


LABORATORY WORK. 


303 & 304, Mansion House Chmbrs., 11, QUEEN VICT ОВА. 87. REE Г, LONDON, E.C. 


BRUSH ELECTRICAL ENGINEERING COM- 
РАМУ, Ltd, Victoria Works, Belvedere-rd, 
Lambeth, London, S.E. 

Bygrave, William, 115, High-st, Barnet ; and at 
Hadley Highatuae, London, №. (Pocket 
апа Portable) 

CATHCART (C. Н.) & CO, 5, Doraet-bldgs, Salis- 
bury-sq, Fleet. at, London, Е.С. 

Central Electric Со, 151, High Holborn, London, 
W.C 


CHLORIDE ELECTRICAL STORAGE COMPANY, 
Limited, Clifton Junction, near Manchester ; 
78, King-st, Manchester ; and 39, Victoria- 


st, Westminster, London, S.W. See insert 


Advt. facing p. 1034 


-me — —— 


D. P. BATTERY COMPANY, Limited, 11, Vic - 
toria-st, London, S. W. Works: Lumford 
Mills, Bakewell, Derbyshire Bee AAvt., 
p. 1033 

Ekstromer Accumulator Co, Ltd, 13, Walbrook, 
London, E C. 

ELECTRICAL POWER STORAGE COMPANY, 
Limited, 4, Great Winchester-st, London, 
Е.С. See Advt. on back cover 

Epstein Electric Accumulator Syndicate, Ltd, 
12, Dartmouth-st, Westminster, London, 


S.W 
HART ACCUMULATOR CO, Ltd, Marshgate, 
lane, Stratford, London, Е. ; andat Man- 


chester and Birmingham See Advt. opposite 


TUDOR 


ACCUMULATORS 


АВ ADOPTED BY. OVER 


400 ELECTRIC SUPPLY WORKS 


In the United Kingdom. 


SPECIAL 
TYPES 


For Traction. 
Generating Stations. 


THE TUDOR ACCUMULATOR c0., LTD., 


16, VICTORIA STREET, LONDON, S.W. 


Telegraphic Address—'' SUBCONICAL LONDON." 
WAR OFFIOE AND ADMIRALTY. 


CONTRACTORS TO THE 


Wrorks1 DU HKINFIELD, 


Telephone —24 VICTORIA, 


near MANCHESTER. 


— — ——— ——— — = 
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STRATFORD, LONDON, E. 


Telephone Ко. 823, East. 


Tele EAM Address: famem London.' 
Code ; 5th Edition A.B.C. 


—— — — —— ^^ — — 


| STORAGE BATTERIES ron 


Central Stations, 

Private House Lighting, 

Motor Cars, 

Medical, Portable & Testing Work. 


LONG LIFE. 
PRICE LIST ON APPLICATION. 


GUARANTEED EFFICIENCY. 


N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-st, London, Е.С. Works: 
Horton Kirby, Kent 

OPPERMANN (CARL) ELECTRIC CARRIAGE 
CO, Limited, 7, Underhill-st, Arlington-rd, 
Camden Town, London, N.W. (Owners of 
the Britisb Patent Rights of the A.BC. 
Accumulator) See Adyt., p. 1250 

& GOLD, Ltd, Feltham, Middlesex 
Bee Advt. p. 1015 

ROOPER (W. o.) & CO, Victoria Works, Stafford; 
and 5, Newgate.st, Chester 

SUTHERLAND & MARCUSON, 61. Chandos.st, 
Strand, London, W.C.; and Montpelier 
Works, Montpelier-rJ, Twickenham 

Taipo Accumulator Co, Ltd, 30, Church.st, 
Chelsea, London S.W. 

TUDOR ACCUMULATOR CO, Limited, 16, 
Victoria-st, London, S.W. (Suhconieal Lon- 
don) Works: Dukinfield, near Manchester 
Seo Advt. opposite 


ACETYLENE LIGHTINC APPARATUS, MAKERS ОГ. 


Strode & Co, 48, Osnaburgh-st, N.W., 118, 
Piccadilly, W., and 67, St. Paul's-chur chyard, 
E.C., London 


ACID MANUFACTURERS FOR ELECTRICIANS, 
(See also Chemical Manufacturers, pagc 1049.) 


Albright x Wilson, Ltd, Лабигу,пеаг Birmingham 

Badische Co, Гла, 22, Bush- In, London, E.“ 

BERK (F. W. ) & Co. Limited, 1, Fenchurch- ave, 
E.C., and Abbey Mills Chemical Works, 
Stratford, E., London See Advt. on next 


page. 

Sole Manufacturers of Berk’s Accumulator Acid. 
espectally prepared for Electrical Purposes, and 
approved of by British and Foreign Electricians 

BOOR (George) & CO, 39, Mincing-lane, London, 

E.C. See Advt. below 


CHEMICAL S 


ALL KINDS FOR ELECTRICAL and also for INDIA-RUBBER WORK. 


AGENTS FOR 
CARBIDE OF CALCIUM, PERCHLORATES OF AMMONIA AND 
POTASH, CHLORATES OF POTASH AND SODA. 


Telephone No. 
1488 Avenue. 


PP У Dn а а Du Za Ze Zen Ze e АА-А De Ze ee eT ww АА ААА. 


GEORGE BOOR & CO. 


Telegrams, 
‘* Boor London.” 


| — — 


39, Mincing Lane, LONDON, E.C. 


Contractors to the Government and Leading Telegraph Companies. 
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USED BY THE PRINCIPAL BRITISH AND FOREIGN ELS2TRU21ANS. „ 


ESPECIALLY PREPARED FOR 


ACCUMULATORS 


AND 


BATTERIES. __ S We 


Made from the 
Purest Materials by the 


ema? P ead acc 


1, Fenchurch Avenue, LONDON, Е.С. 
Works: ABBEY MILLS, STRATFORD, LONDON. 


Houlder (W., Son & Co, Norwood Werks, ADAPTER FITTINCS FOR USE ON INCANDESCENT ` 
Southall, Middlesex | 


т | LICHTINC CIRCUITS. 
Ni holson (J.) & Sons, Ltd, Hunslet, Leeds Vonoella (D H) & Son, Ltd, £8 & 60, Mortimer- 


st, W., and 45, Kirby-st, Hatton- gdv, Е.С. d 
ACID PUMPS AND SYPHONS, MAKERS OF. London. See Advt., p. 1135 

CHLORIDE ELECTRICAL STORAGE Com. | CONSOLIDATED ELECTRICAL CO, Ltd, 
PAN Y,Ltd,Ciiftun Junetion, nr. Manchester; vorchamp оп Works, p ene EC? Adi. 
78, King-st, Manchester ; and 39, Victoria-st, Canonbury, London, N. Вее inse 
Londen|3. W. See insert Advt. facing p. 1034 ан NR. 

DOULTON & CO, Ltd, Royal Doulton Potteries, | Lundberg, A. P., Pioneer 487 БЫНА: 
Lambeth, Londen, S.E. Вее advts., pp. Моо AU Doc? 
1071 and 1230 Liverpool-rd, London, N. - 

: : Р Рр See Advt., р. 1292 TRADE MARK 

INDIA RUBBER, GUTTA PERCHA & TELE. , 

GRAPH WORKS СО, Lid. 106, Cannon-st, 
London, Е.С. Works: Silvertown, Essex; 
and Persan, France See Advt., p. 534 

N. S. ELECTRIC STORAGE СО. Ltd, 139, 
Queen Vicior'a-*r, Lo don, Е.С. Works: 
Horton Kir vy, Kent 

WILLCOX (W. Н.) & СО, Limited, Offices 23, 
сме 26. Suuthwark-st, L пдоп, 
S.E. fee Advt., p. 3 


| 
| 
| 
| 


ADAPTERS OF FITTINC3 FOR ELECTRIC LICHT. 
Lundberg, A. P., Pioneer Elec- REC? 


trical Works, 477 487, JEKTRIK 

Liverpool-rd, London N. T 

See Advt., p. 1292 DOR а 
Strode & Јо, 48, О naburgh-a*. N.W., 188, Picca- 

dil, W., and 67, St. Píul'a-churchyard, 

E.C., I4ndou 


ACID-PROOF PAINTS AND VARNISNES, MAKERS OF. 


Blackwell (Robert, W.) & Co, Ltd, 59, City- d, 
ГооЧои, E.C. ; aud «t Parie, Brus la and 
Alan S93 Advts, pp. 1050 ani 1276 

Dalton Manutaciurivg Co, 8, St. James, a po, 
Mancheeter ; and (works) Queeu-st, Hulme, 
Manches er; and at 58, C ancery.lane, 
London, Е.С. 

Down, F. J., A. M. I. C. E., F. C. S., M. I. E. E, Ha- 
venden, Hert.. 

INDESTRUCTIBLE PAINT COMPANY, Ltd, 
31, Cannon-+t, ЕС. Wo ks: Limebouse, E., 
Let d п See ASV., р. 1139 


ACID-RESISTINC COMPOSITION, MAKERS OF. 


GRIFFITHS BROS. & CO, Macks-rd, Ber- 
mondsey, Loudon, S.E. (Aquol London, 

807 Hop) Вев Advt., p. 1190 
Sole Makers f A nti-Sulphuric” Enamel, the 
only protection ayainst the action of acid. fumes 
and spray on metal, «tc. Supplied to all 
Accumulator makers in England, Germany, | 
America, de, Used throughout the world on 

all accumulator тоота 
INDESIHUCTIBLE PAINT COMPAN Y Ltd, Back & Мапзоп, 36. New Broad-st, London, E. C. 
51, Cannon-st, E. C.; Work-: Limehouse, E., Baxter & Caunter.86, Charing C. oss - rd, Lond, W. С, 


Loudon See Adyt., p. 1139 | Braithwa' te, R. J., 39, Victoria-st, Lon lon, S.W. 


ADDRESS LABELS ОР ALL KINDS, MAKERS OF. 
Bonnella (D. H.) & Son, Ltd, 58 aud 60, Morti- 
mer-st, W., and 43, Kirby-sr, Hatton-gdn, 
E.C., London Bee Advt., p. 1335 
“ Electrician " Printing and Publishing Co, Ltd, 
1, 2and 3, Salisbury-court, Fieet-st, London 
See Advt., pp. 14, 79, 99, &c. 
Mundo, Parchment, C oth and Wuterproof 
Address Labels in every raricty, at low rates 
Jor large or sn .ll quantities 


ADVERTISINC TABLETS FOR CAR LAMPS, 
MAKERS ОР. 


Falkirk Iron Co, 67, Upper Thames-st, London, 
E. C.; and at Fa kirk, X. B. 


ACENTS, ELECTRICAL. 
(Sce Electrical Agents, paye 1105.) 


ACENTS, MANUFACTURERS’. 
(See also Electrical Agents, page 1105.) 


Ап Ir ws, C. H., 3, Cross-lane, Eas:chesp, Lon. 
dor, Е.С. 


— — —— а 
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BRITISH AND AMERICAN MANUFACTURERS’ 
AGENCY, 65 and 66, Сћапсегу -Јипе, London, 
W.C. See Advts., рр. 1241 and 1258 

Brooks, D. G., 165a, West George-st, Glasgow 

Carl (Theodor), Ltd, 18 and 19, (ueenhithe, 
London, E.C. 

Cooke, E. J., 2 and 4, Par«onage-st, Manchester 

Curwen, M. E., 110, Cannon-st, Loudon, Е.С. 

Рама Electric Lamp Со, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 

DE GRELLE, HOUDRET & CO, 150, London, 
wall. London, E.C. 

Etchells, W. G., 20, Woodfield-rd, Redland, Bristol 

Francis & Со, 20, Bucklersbury, London, Е.С. 

Gordon (James) & Со, 52, Lime-s', London, Е.С. 

Gsllich, W., St. Olaves House, Lloyds-ave, 
London, Е.С. 

Han o and Mock, 7, Mark-lane, London, Е.С, 

Hunt, А. H., 115-117, Cannon-st, London, E. C. 

Heilgers (F. W.) & Co, 22, Great St. Helena, 
London, E.C. 

Rappey, Wirth & Co, Dunedin House, Da-inzhall- 
at, London, Е.С. 

Key Engineering Co, Ltd (The), 82, Victoria-st, 
London, S. W.; aud 14, College-land, St. 
Mary'a-st, Manchester 

Lang, Charles, Carron House, 14, Upper Thames- 
at. London. Е.С. 

European Agent for Harris, ТЕЕ & Со, 
Johannesburg 

Lasrie Alex., & Со, 14, Sc. Mary-axe, London, E. C. 

Mahony, Edward, 3, Eton-ave, S. Hampstead, 
London, N.W. 

Orcutt, H. F. L., 30, Farriugden-r, London, Е.С. 

Pinchin, Jobneon & Co, Ltd, 25, Billiter-st, 
London, E. C. 

Nutte. Scheele & Co, 18 and 19, Queenhithe, 
London, E. C. 

Poth, Hille & Со, 8, South Parade, Manchester 

Richardson (Chas) & Со, 65, Imperial-bldys, 
Ludgate · cireus. London, E. C. 

Saunders, Todd & Co, Maritime-bldgs, King- t, 
Newcastle-on-Tyne 

Sbarland, F., 77, Watling-st, London, E.C. 

STAMM, W., 25, College-hill, Cannon-st, London, 
Е.С. See Advt., p. 1041 

Tozer, Kemsleg & Fisher, Ltd, Leadenhall-bldgs, 
London, Е.С. 

Von Glehn (A.) & Co, Tower House, Trinity-sq, 
London, E.C. 


AIR BRAKES, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts., рр. 1050 and 1276 

Estler Bros, 25, Laurence Pountney - In, Cannon- 
at, E.C., and (works) South Molton-rd, Vic- 
toria Docke, Е., London 

FREUND, EDWIN, 39, Victoria-st, Westminster, 
London,S.W. See Advts.. рр. 1253 and 1317 

Also Hand and Magnetic Brakes. 


AIR COMPRESSORS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

DAVEY, PAXMAN & CO, Ltd, Colchester, 
England ; and 78, Queen Victoria-st, London, 
Е.С. See Advt., р. 35 


FREUND, EDWIN, 39, Victoria-st, Westminster, 
London. S.W. See Advts., pp. 1253 aud 1317 

HARDY PATENT PICK CO, LTD, Heeler, Shef- 
field ; & 22, Queen Victoria-st, London, E.C. 

KEY ENGINEERING CO, LTD (THE), 82, Victoria- 
st, London, S. W.; aud 14, College Land, St. 
Mary’s-st, Manchester 

Larmuth (T.) & Co, Стозв-1п, Salford, Manchester 

Matthews & Yates, Limited, Swinton, Lancs. ; 
and London 


AIR PROPELLERS, MAKERS OF. 


BUMSTED & CHANDLER, Cannock Chase 
Foundry and Eugine Works, Hednesford, 
айх. See Advt., р. 10 

KEITH (JAMES) & BLACKMAN CO, LTD, 27, 
Farringdon-ave, London, E. C.: and at Man- 
chester, Leeds, Birmingham and Glasgow 

SUN FAN СО, Ltd, Longside-laue, Bradford 
(Fan Bradford, 1537) 


AIR PUMPS, MAKERS OF. 


EDWARDS AIR PUMP SYNDICATE, LTD, 5 and 
5, Crown-court, Old Broad-st, London, Е.С. 

Pulsometer Engineering Co, Ltd, 61 and 63, 
Queen Victoria-xt, London, E. C.; Nine Elms 
Iron Works, Reading, Berks ; and at Glasgow, 
Leeds and Liverpool 


AIR VALVES, MAKERS OF. 


Blackwell (Robert М.) & Сэ, Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 


ALARM CONTACTS, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


ALKALI MANUFACTURERS. 


Brunner, Mond & Co, Ltd, Winnington, North- 
wich, & 39, Victoria-st, London, S.W. 
Castner. Kellner Alkali Co, Ltd, 13, Ађећигећ-1п, 

London, E.C., and Weston Point, Runcorn 
Electrolytic Alkali Co, Ltd, Middlewich, Cheshire 
United Alkali Co., Ltd, 50, James-st, Liverpool; 

and Sullivan Works, Widnes, Lanes. 


ALTERNATINC CURRENT MOTORS, MAKERS OF. 
BECKER (R.) & CO, 53, City-rd, London, Е.С. 


British Westinghouse Electric & Mfg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, Е.С.; Tower-bldgs, Water-st, 
Liverpool ; 66, Victoria-at, Manchester ; and 
81, St. Vincent-st, Glasgow See Advt., p. 24 

DE GRELLE, HOUDRET & CO, 130, London- 
wall, London, Е.С. 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Сша House, Surrey.at, 
London, У.С. See insert Advt. facing p.1102 

LAHMEYER ELECTRICAL CO, Ltd, 109-111, 
New Oxford -st, London, W.C. 


ALT—ALT ` 
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ALTERNATE-GurRENT MOTORS 


(W. БАМСООМ-ОАМ!ЕЗ’ 


PATENTS). 


TO WORK OFF 


Cingle and | Multiphase Supply Mains. 


BRITISH ` ` 
РАТЕМТ5. 


и 


BRITISH 
МА MANUFACTURE. 


| 
MES 5 


| CN 


| 
| (See Advt., page 1098.) 


Start with Current not exceeding Full Load Current. 
NO COMPLICATED STARTING GEAR. 


SOLE MANUFACTURERS— 


LANGDON-OAVIES MOTOR COMPANY, 


LIMITED, 


101, SOUTHWARK STREET, LONDON, S.E. 


кине с Address: DAMOPHON LONDON." 


LANGDON-DAVIES MOTOR CO, LTD, 101, South- 
wark-st, London, S.E. See Advts. above 
and p. 1098 

Mather & Platt, Ltd, Salford Ironwerks, Mau- 
chester (Muther Manchester); and at London 
and Glasgow 

RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopagate-st Within, London, Е.С. ; and 
City Electrica] Works, Bradford 

UNION ELECTRIC CO, Ltd, 151, Queen Vic- 
toria-st (near Blackfriars), London, E.C. 


ALTERNATORS, MAKERS OF. 
(See also Dynamos, Makers of, page 1064.) 


Bergmann Electrical Works, 6, Victoria-ave, 
Bishopsgate-st Without, London, Е.С. 
BRITISH ELECTRIC PLANT Co, Ltd, Alloa, 

М.В 


BRITISH THOMSON-HOUSTON СО, Ltd, 
Head Осе and Works, Rugby. Reg. 
Осе: 85, Cannon-st, London, E. C.; and 
at Glasgow, Shetheld, Belfast, Manchester, 
Newcastle-on-Tyne & Сага See Advt., 
р. 11 

British. Westinghouse Electrie & Mfg. Co, Ltd, 
Westinghouse-building. Norfolk-st, Strand, 
London, W.C. See Adyt., p. 1091 

Brush- Inductor--BRUSH ELECTRICAL EN- 
GINEERING COMPANY, Limited. Vie- 
toria Worke, Belvedere- rd, Lambeth, Lon- 
don, S.E. 

CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
London; and Ch: шоиг, Saxony 


Telephone No. 277 Bop. 


CLARKE, CHAPMAN & CO, Limited, Victoria 
Worke, Gateshead-on-Tyne ; 50, Fenchurch- 
Rt, London, E.C.; Tower- bldga. Water- st, 
Liverpool ; 56, Victoria- st, Manchester; and 
81, St. Vincent. st, Glasgow Вее Advt., p. 24 

CROMPTON & CO, Ltd, Salisbury House, 
London Wall, Lond. n, E.C. ; and Branches. 
Works: Chelmsford Bee Advt. inside 
front cover 

ELECTRIC CONSTRUCTION COMPANY, 
Limited, Dashwood House, New Broad-st, 
London, E. C.: and W olverhampton See 
insert Advt. facing p. 1088 

FULLER-WENSTROM ELECTRICALMANU- 
FACTURING CO, 112, Cannon-st, London, 
Е.С. See Advt. p. 1065 

Geipel & Lange, Vulcan Works, St. Thomas- st, 
London, S.E. 

INTERNATIONAL ELECTRICAL ЕХСТ. 
NEERING CO, Clun House, Surrey-streer, 
London, W.C. See insert Ad vt. facing p. 
1102 

JOHNSON & PHILLIPS, Victoria Works. 
Charlton, Kent ; and 14, Union-court, Old 
Broad-street. London, Е.С. See Advt., р. 5 

LAHMEYER ELECTRICAL CO, Ltd, 109. 111, 
New Oxford.st, London, W.C. 

LANCASHIRE DYNAMO & MOTOR со, Ltd, 
Trafford Park, Menckeater (Ironclad Won 
chester, 4732) Bee insert Advt. facing р. 
1046 

Mather & Platt, Limited, Salford Iron Works, 
Manchester (Mather Manchester); and at 
London and Glasgow 


=- —- — 
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ALT_AMM 


EVERETT, EDCCUMBE & CO. 


Gin. Moving-iron Ammeter. 


Measuring Instruments of every Description. 


DEAD-BEAT “UNIVERSAL” 
AMMETERS AND VOLTMETERS. 

INSULATION INDICATORS WITH GENERATORS. 
SYNCHRONISERS. 


RECORDERS. 


Direct-Current and Alternating-Current TESTING SETS. 


Write for Lists and full Particulars. 


Tel. address: 
Evergendos London. 


151 & 152, Gt. Saffron Hill, LONDON, ЕС. 


Telephone No. 
1052 Holborn. 


Mordey- Victoria—BRUSH ELECTRICAL ЕХ. 


GINEERING COMPANY, Limited, Vic- 
toria Works, Belvedere-rd, Lambeth, Lon- 
don, S.E. 

Newton’s, Limited. Taunton 

SIEMENS BROTHERS & CO, LIMITED, 12, (Jueen 
Aune's-gate (Siemens London, 480 West- 
minster), and York-mansion, York-et (Siem- 
bralos London, 422 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glaegow, Hull, Bristol, Leeds and Сато; 
also at Sydney and Melbcurne 

SUTER (FRANK) & CO, Ltd, 66, Berners-st, 
(works: Hanway-st, Oxford-at), London, W. 
See insert Advt. facing p. 1068 

UNION ELECTRIC CO, Ltd, 151, Queen Vic- 
toria-st (near Blackfriars), London, Е.С. 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet-st, London, E.C. 
London, 582 and 2006 Holborn) See insert 
Advt. facing p. 1096 


ALUMINIUM FOR ALL PURPOSES, MAKERS OF, 
(See also Metal Manufacturers, paye 1096.) 


British Aluminium Co, Ltd, 9, Victoria-st, London, 
S. W.; and at Larne, Milton, Ee 

Butterworth, Jas. Е., 28, Queen-st, London, Е.С. 

Jones Bros. & Co, Wolverhampton, Limited, 
Wolverhampton 


ALUMINIUM WIRES ANO CABLES, MANUFACTURERS 
OF. 


ELECTRICAL COMPANY, LIMITED, 121-125, 
Charing Cross- rd, and 162, Shaftesbury-ave, 
London, W. C.; Grosvenor-chmbrs, 53, Black- 
friars-st, Manchester ; and Baltic-chmbrs, 
Wellington-st, Glasgow ; 184, North.st, 
Brighton ; 17, York-at, Sheffield; and at 
Belfast and Dublin See insert Advt. facing 
p. 1092 


AMBROIN MANUFACTURERS. 
Estler Bros, 25, Laurence Pcuntney-lp, Cannon- 


st, E.C., and (works) South Molton-rd, Vic- 
toria Decks, E, Londi np 


(Reactance | 


AMERICAN MACHINERY ACENTS. 


CHURCHILL (CHARLES) & CO, Ltd, 9-15, 
Leonard-st, London, E.C.; and at Birwing- 
ham, Manchester, Glasgow and Newcastle- 


on-Tyne 
Down, Е. J., А.М.1.С.Е., F.C. S., M. I. E. E., Har- 
penden, Нема. 


AMMETERS, MAKERS OF AND DEALERS IN. 
(Sec also Electric Measuring Instruments, р. 1095) 
ВЕСКЕТТ & PARKER, Tenby-st, Birmingham 
Blackwell (Robert W.) & Co, Ltd, 59, Сиу-га,. 

London, E. C.: and at Paris, Bruasels and 
Milan See Advts., pp. 1050 and 1276 


British Westinghou:e Electric & Mfg. Co, Ltd, 


Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Bee Advt., р. 1091 


CONSOLIDATED ELECTRICAL CO, Ltd, 


Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Adyt. 
facing p. 1292 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E.C.; and Branches. 
Works: Chelmsford See Advt. inside 
front cover 

ELLIOTT BROS, Century Works, Lewishain, 
London, S. E. (Ohm London, 218 Deptford) 
London office: 36, Leicester-sq, W.C. (3522 
Gerrard) 

Electrical Company, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury-ave, Loudon, W. C.; 
Grosvenor-chmtrs, 33, Blackfriars-st, Man- 
chester; Baltic-chmbrs, Wellington-st, Glas- 
gow ; 134, North-st, Brighton ; 17, York st, 
Sheffield ; and at Belfast and Dublin 8ee 
insert Advt. facing т. 1092 

EVERETT. EDGCUMBE & CO, 151 and 152, 
Great Saffron-hill, London, Е.С. See Advt. 
above 

EVERSHED & VIGNOLES, Limited, Acton-lane 
Works, Chiswick, W., and 110, Cannon-st, 
E.C., London 

GENERAL ELECTRIC COMPANY, Ltd, 67, 
69, and 71, Queen Victoria-st, London, E. C.; 
and at Glasgow, Birmingham, Newcastle-on- 
Tyne, Manchester, Cardiff and Dublin See 
Advt., p. 1090 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 


(For Telegraphic Addresses and Telcphone Number sec Alph betical Section.) 


• 
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NALDER BROTHERS & THOMPSON, 


Managing Directors: F. H. NALDER and E. THOMPSON. 


AMMETERS, VOLTMETERS, 
RECORDERS, CIRCUIT- 2 
„== BREAKERS << 
AND \ ~ 
SWITCHBOARDS. 5 


OHMMETERS and GENERATORS. 


TRANSFORMER INSTRUMENTS 
for High-Tension Work. 


from 


LIMITED. 


„ тт: 
SÉ e 


Telegrams: OC CL DE LONDON. ` Dead. Beat Sector Lastruments, 


Soft Iron Ponpon а umeti; Telephone Nos. 124 and 6124 Bank. from EB 18. With Illu- 
| 


mination, from EE 13. 


> 


AGENTS. 


BERRY, SKINNER ECO, 65. King Street, Man- 
chester. 

WM. McGEOCH & CO., Ltd., Morrison's Court, 
108, Argyle Street, Glasgow. 

VANDAM, MARSH & CO., Ltd, 11, Upper Priory, 
Birmingham. 


ROBERT BOWRAN & Co., 3, St. Nicholas Bldgs., 
Newcastle-on-Tyne. 

LUCIEN ESPIR, 1198, Rue de Maubeuge, Paris. 

OSWALD HAES, 56, Margaret Street, Sydney. 

BALMER, LAWRIE & CO., Calcutta. {Lugano 


GRIFFIN (JOHN J.) & SONS, Ltd, 20-26, 
Sardinia-st, Lincoln's Inn Fields, London, 
2. C. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Kelvin & James White, Ltd, 16-20, Cambridge-«t, 


Glasgow; and 66, Victoria-st, London, S.W. ` 


LEVI JOSEPH) & CO, 97, Hatton-gdn, Loudon, 
E.C. Sole Wholesale Agents for Jules Richatd 
(late Richard Freres), Paris See Advt., 
р. 1326 

McWhirter, William, 214, Holm-st, Glasgow 

Monté Callow & Со, 6, Ludgate-broadway, London, 
Е.С. 

Moul & Со, 76-78, York.st, Westminster, London, 
S.W 


Moy (Ernest F.), Ltd. 2, 3and 4, Greenland-place, 
Camden Town, London, N.W. 

Mudford’s Arrow Electrical Works, Jackson-rd, 
Holloway, London, Х. 

NALDER BROS. & THOMPSON, Limited, 34, 
Queen-street, London, Е.С. See Advts. 
above and p. 1327 

N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-st, London, E.C. Works: 
Horton Kirby, Kent 

PITKIN (JAMES) & CO, 56, Кеа Lion-st,Clerken- 
well, London, E.C. 

SCHATTNER ELECTRICITY METER СО, 
Ltd, Tyndale Works, Upper-st, London, N. 
See Advt., p. 1181 


SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 West. 
minster), and York-mansiop, York-st (Siem- 
bralos London, 452 Westminster) West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Spagnoletti (J. E.) & Co, Goldhawk Works, 
ioldhawk-rd, London, W. 

Walsall Electrical Co, Ltd, 57, Bridge-st, Wallaall ; 
and at Liverpool. London Otfice and Show- 
room: Mr. A. Н. Hunt, 115-117, Cannon-st 
E.C. 


AMMETER PLUCS, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО. Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. Вее insert Advt. 
facing p. 1292 


AMMONIA, MANUFACTURERS OF. 


BOOR (GEORGE) & CO, 39, Mincing.lane, 
London, Е.С. See Advt., p. 1017 
Dasnieres, V., 10, St. Mary Axe, London, Е.С. 


ANCHORS (Special) FOR CABLE SHIPS, MAKERS OF. 


Brown, Lenox & Co, 9, Martin’s-lane, Cannon st, 
E.C., and Westferry -га, E., London 
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ANIMATEO PHOTOCRAPHIC APPARATUS MAKER. 


PAUL, R. W., 68, High Holborn, W.C., and 
Newton Avenue Works, New Southgate, N., 
London See Advt., p. 1162 


ANNUNCIATOR3, MAKERS OF AND DEALERS IN. 


Bristol, L., The Bristol Electric Safety Lamp 
Works. 40, Great Smith-st, Westminster, and 
24, Acris st, Wandsworth, London, N.W. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury. Louden, Х. See insert Advt. 
facing p. 1292 


i 
ANNUNCIATOR SWITCHBOARDS, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works. Northampton-grove, 
Canonburs, London, N. Ses insert Adyt. 


facing p. 1292 


ANTI-FRICTION METAL MAKERS. 


Brier, A.. 166 ana 168, Do-k-st, Fleet wood, Lancs. 

BUMSTED & CHANDLER, Cannock Chase 
Foundry and Engine Works, Hednesford, 
Staffe. See Advt., р. 10 

Hoyt Metal Со of Grea Britain, 26, Billiter-st, 
E.C., aud (works) Millwall, E., London 

WILLCOX (W.H.) & CO, Limited, Offices 23, 
Warehouses. 54 and 36, Southwark-st, Lon- 
don, S.E. See Advt., p. 3 

YOUNGS, Ryland-street Works, Birmingham 


ANTI-INDUCTION CABLES, MAKERS OF, 
(Sce also Electric Cables, рас 1075.) 
Electrical Company, Ltd, 121-125, Charing 
Cross-rd, and 162, Shaftesbury -ауе. London, 
W. C.; Grosvenor-chinbrs, 33, Black friars-st, 
Manchester: Baltic-chmbrs, Wellington-st, 
Glasgow ; 143, North-sr, Brighton ; 17, York- 
st, Sheffield ; and at Belfast and Dublin 
See insert Advt. facing p. 1092 

Felten and Guilleaume Carlswerk Actien-Gesell- 
schaft, Mülheim-on-Rhine (Agents: W. F. 
Dennis & Со, Albert-bldgs, 49, Queen 
Victoria-st, London, E. C.) See Advt., p. 7 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester: and Parliament-mans, Victoria. 
st, London, S. W. 

INDIA RUBBER, GUTTA PERCHA & TELE- 


GRAPH WORKS CO, Ltd, 106, Cannon.at, | 


London, Е.С. Works: Silvertown, Essex; and 
Persan, France See Advt., p. 534 

NUSSBAUM. G. А. (E., 29, Ludgate-hill, 
London, E.C. See Advt., p. 1308 


ANTI-SULPHURIC ENAMEL, MAKERS OF. 


GRIFFITHS BROS. & CO, Mack’s-rd, Ber- 
mondsey, London, S.E. (Aquol London, 807 
Hop) See Advt., p. 1190 

Inventors апі Sole Makers and Only Rightful 
Users of the Trade Name ^ Anti-Sulphuric 
Enamel.” 


ARBITRATORS, ELECTRICAL AND MECHANICAL. 


Cozens-Hardy. Е.Н. (O'Gorman & Cozens- Hardy). 
82, Victoria-st, Westininster, S.W., and 50, 
Ladbroke-grove, W., London 


HUDDLESTON (PERCY) & CO, 72, Finsbury- 
pavement, London, E. C.; Brentford, Ham- 
mersmith and Liverpool 

Lea (Henry) & Son, 58, Bennett’s-hill, Birmingham 

O'Gorman & Cozens-Hardy, 82, Victoria-st, 
Weatminster, N.W. 

WHEATLEY KIRK, PRICE & CO, 46, 
Watling-st, London, E. C.: and Albert- 
chambers, Albert-sq, Manchester 


ARC LAMP ACCESSORIES, MAKERS OF. 


DEFRIES (J.) & SONS, Ltd, 146 and 147, 
Houndsditch, London, Е.С. Works: Gravel- 
lane, E. See Advts., рр. 1026, 1208 and 1330 

GILBERT ARC LAMP COMPANY, Ltd., Ching- 
ford, E-sex 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Unien-ct, Old 
Bread-st. L ndon, E. C. See Advt., р. 5 

Oliver & Co, Camb;idze- place, Burrage-rd, Wool- 
wich, London, S. E. 


АВС LAMP BRACKETS, MAKERS OF. 


Falkirk Iron Co, 67, Upper Thames-st, London, 
E. C.; and at Falkirk. N.B. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad.st, London, Е.С. See Advt., p. 5 


ARC LAMP CARBONS, MAKERS OF. 


ARC LAMPS, Ltd, Crown Buildinga,62, Old Broad- 
st, London, E. C. See insert Advt. facing 
p. 1024 

Baxendale & Co, Miller-st, Manchester ; and 
at. Edinburgh (Dealers) 

BIRMINGHAM CARBON WORKS, Witton, 
Birmingham 

Enjlish Made Electric Light Carbons. 

DE GRELLE, HOUDRET & CO, 130, London 
Wall, Loudon, Е.С. 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, N.E. 

GENERAL ELECTRIC COMPANY, Ltd, 67, 
69 aud 71, Queen Victcria-st, London, E. C.; 
and at Glasgow, Birmingham, Newcastle-on- 
Tyne, Manchester, Cardiff and Dublin See 
Advt, p. 1090 

Henckel & Jordan, 6, Henrietta-st, Covent-gdn, 
London, W.C. 

HENRION CARBONS, Sole Agent for U.K., D. 
McNaughton, 79, Mark-lane, London, Е.С. 
(Coprolite London) 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, Е.С. See Advt., р. 5 

Müller, С. A., 6, Morniogtcs-villas, Bradford 

Scholzig, Oscar, 9, New Broad-st, London, Е.С. 

Union Electric Co, Ltd, 151, Queen Victoria-st 
(near Blackfriars), London, Е.С. 


ARC LAMP CEILING ROSES, MAKERS OF. 


Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, 5.Е. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Chariton, Kent; and 14, Union-ct, Old 
Broad-st, London, E.C. See Advt., р. 5 
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ARC LAMP CORD MAKERS. 


Davis, W., 24, 34 and 36, Spital-sq, Bishopsgate, 
London, Е.С. 

Ironmongers’ Supply Co, 63a, Fortess-rd, N.W., 
and Hollowav, N., London 

JOHNSON & PHILLIPS’ ELECTRIC CABLE 
WORKS, Old Charlton, Kent; and 14, Union- 
ct. Old Broad-st, London, Е.С. See Advt., p. 5 


ARC LAMP COUPLINCS, MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, EC. See Advt., р. 5 

SCHAEFER, OSCAR, 49, Thurlby-rd, West 
Norwood, London, S.E. (After Арг] Kenley, 
Surrey) See Advt., p. 1041 


ARC LAMP FITTINCS, MAKERS OF AND DEALERS IN. 


BROCKIE-PELL ARC LAMP, Ltd, 60, Worship- 
st, London, E.C. See Advt. opposite 
CROMPTON & ©), Ltd, Salisbury House, 
London Wall, London, E.C., aud Branches 
Works: Chelmsford See Advt. inside front 

cover 

DE GRELLE, HOUDRET & CO, 130, London- 
wall, London, Е.С. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, К.С. See Advt., р. 5 

Oliver & Co, Cambridge-place, Burrage-rd, Wool- 
wich, London, S.E. 


ARC LAMP CLOBES, MAKERS OF AND DEALERS IN. 


Baxendale & Co, Miller-st, Manchester; and 
at Edinburgh (Dealers) 

Butterworth Bros, Ltd, Newton Heath Glass 
Works, Manchester (Glasses Newton Heath, 
22 Failsworth Nat.) 

DE GRELLE, HOUDRET & CO, 130, London 
Wall, London, E.C. i | 

Oliver & Со, Cambridge-place, Burrage-rd, Wool- 
wich, London, S.E. 


ARC LAMP PILLARS, MAKERS OF. 
(See also Lamp Post Manufacturers, p27e 1234.) 


Carr (Rowland) & Co, 6 & 8, Lime-st-sy, London, 
E.C. : and at Glasgow and Manchester 
Falkirk Iron Co, 67, Upper Thames-st, London, 

E.C. : and at Falkirk, N.B. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

McDowall, Steven & Co, Milton Ironworks, 
Glasgow ; and London 

Macfarlane (Walter) & Co, Possilpark, Glasgow 


ARC LAMP PULLEYS, MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, E. C. See Advt., p. 5 


ARC LAMP RESISTANCES, MAKERS OF. 


BRITISH PROMETHEUS COMPANY, Ltd, 
18,London.rd,Kingston-on- Thames (Рхготе- 
thcus K ingston-on- Thames, 11) P.O. Kingston). 
For details of our Manufactures sce page /58 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

JOHNSON & PHILLIPS, Victoria Worke, Old 
Charlton, Kent; and 14, Union- court, 
Old Broad-st, London, Е.С. Sə Advt., p. 5 

Oliver & Co, Cambridge-place, Burrage-rd, Weol- 
wich, London, S.E. 

Union Electric Co, Ltd, 151, Queen Victoris-st 
(near Blackfriars), London, Е.С. 


ARC LAMPS STARTING RHEOSTATS, MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-cour., Old 
Broad-st, London, Е.С. See Advt., p. 5 


ARC LAMP SWITCHES, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Norchampton Works, Nurthampton-grove, 
Canonbury, London, N. See insert Adyt. 
facing p. 1292 

JOHNSON & PHILLIPS, Victoria Works, ОМ 
Charlton, Kent ; and 14, Union-ct, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Landberg, А. P. Pioneer REC? 
I:lectricalWorke,477-487, 

Livorpool.rd, London, N. EKTRIK 
See Advt., p. 1292 TRADE MARK 

M’Geoch (William) & Co, Ltd, 46, Coventry: rd, 
Birmingham ; 108, Argyle-st, Glasgow, aud 
11, Charing Cross-rd, London, W.C. Вее 
Advt., p. 1295 

Oliver & Co, Cambridge-place, Burrage-rd, Wool- 
wich, London, S. E. 


АВС LAMP TRANSFORMERS, MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Works, Bzlvedere-rd, Lambeth, 
London, S.E. 

BURNAND (W. E.) & CO, Lowfield Works, 
428-434, London-rd, & Gifford-rd, Sheffield 

COWANS LIMITED, Springfield-lane, Salford, 
Manchester; and. Grosvenor-mansions, 82, 
Victoria-st, London, S.W. See Advt., p. 1254 

Geipel & Lange, Vulcan Works, St. Thorias-st, 
London, S.E. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Oliver & Co, Cambridge-place, Burrage-rd, Wool- 
wich, London, S.E. 

Union Electric Co, Ltd, 151, Queen Victorias? 
(near Blackfriars), London, Е.С. 


ARC LAMP WINCHES, MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, Е.С. See Advt, p. 5 

Oliver & Co, Cambridge-plaze, Burrage-rd, Wool- 
wich, London, S.E. 

YOUNGS, Ryland.street Works, Birmingham 


ARC LAMPS, MAKERS OF AND DEALERS IN. 
ARC LAMPS, Ltd, Crown-bldgs, 62, Old Broad-st, 
London, Е.С. See insert Advt. opposite 
Baxendale & Co, Miller-st. Manchester ; and at 
Edinburgh (Dealers) 


V ADDRESS :— TELEPHONES :-- Мо. 2967 CENTRAL. 
MANAGEMENT LONDON.“ 2369 LONDON WALL. 
Works :—220 NORTH 


Arc Camps, Limited 


W. J. DAVY ‘ARC LAMPS. 


W. J. DAVY’S PATENTS do not Infringe any Others. 


Alternating Direct 
Current. Current. 
Аё Аё 
Street Lighting. Warehouses, 
Tramway Power кн 
Circuits, OPNS олер» 
Factories, K 6 Restaurants, 
Railway Stations, MESS Dow Hotels, 
Foundries, Geh * . 
2 -— * 
Any Any 
Frequency. Power. 


PATENT ЕМСЬОЗЕО LAMP. 


JO DASHPOTS, BOBBINS, SPRINGS or COMPLICATED 
LEVERS. ONLY ONE WORKING PART. 


NO LICENSEES. 


heapest. DM РРР Smallest Side Soft Light. 
One Working Part. Novseless. 


Only Address : | Ms Works: 
OWN BLDOS., 62, OLD BROAD ST., | ST. PAUL'S CRESCENT, 
LONDON, E.C. | CAMDEN TOWN. LONDON, N.W. 


P.T.O. 


TELEGRAPHIC ADDRESS :— TELEPHONES :—No. 2967 CENTRAL. 
“MANAGEMENT LONDON." 2:69 LONDON WALL, 
Works :— 220 NORTH. 


Arc Camps, Limited 


W. J. ПАУУ АНС LAMPS. 


W. J. DAVY S PATENTS. | 
PARALLEL CIRCUITS. SERIES CIRCUITS. | 
| 

| 

| 


Sing uraber in Parallel. «ау JYumber in Serie 
ET 
TWIN CARBON LAMPS. 200 TO 250 VOLT 


ALTERNATING CURRENT, 4: АМР5, 
DIRECT CURRENT. 3 AMPS. 
«x 
ANY FREQUENCY. ANY POWER. 


THE “ MITE" PATENT ENCLOSED LAMP. 


References : 


ASK YOUR FRIENDS USING 


W. J. Davy's 
ARC LAMPS. 


LIST ОЕ USERS SENT ON APPLICATION. PATENT ENCLOSED LAMP. 
Only Address : Works : 

CROWN BLDGS., 62, OLD BROAD ST., |" ST. PAUL'S CRESCENT, 
LONDON, Е.С, ^^ CAMDEN TOWN, LONDON, МА 


PT 
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Ф ә, NS | 
4)” SUPPLIED 
$ Ч, е + 
+ И Zä A 
$ 9 Н.М. Covernment. 
SÉ 


E Numerous Corporations. 
The Leading Railways. 
Chief Mining Companies. 
Principal Public Buildings. 


And Thousands of Shops, Warshouses, 
Factories, &c., &c., all over the World. 


BROCKIE-PELL 


PATENT ARC LAMPS, 
OPEN AND ENCLOSED TYPES. 


BROCKIE-PELL ARG LAMP, LIMITED, 
60, WORSHIP STREET, LONDON, E.C. 


Boardman, F. R., 10, Southwark Bridge-rd, | DAVY IMPROVED—ARBC LAMPS, Ltd, Crown- 


London, S.E. (Photographic and Stage Arc bldgs, 62, Old Broad-st, London, E.C. See 
Lampe a speciality) insert Advt. opposite 
BRITISH THOMSON-HOUSTON CO, Ltd. | DEFRIES (J.) & SONS, Ltd, 146 and 147, 
Head Office and Works, Rugby. Reg. Office, Houndaditch, London, Ю.С. ( Defrics London, 
83, Cannon-st, London, E.C.; and at Glas- 43/7 Avenue, 9614 Central) See Advts. 
gow, Sheffield, Belfast, Manchester, New- || on next page, and pp. 1208 and 1330 
castle-on-Tyne and Cardiff See Advt., p.11 | EDISON & SWAN UNITED ELECTRIC 
British Westinghouse Electric & Mfg. Co, Ltd, LIGHT COMPANY, Ltd, Ediswan-blugs, 36 
Westinghouse-building, Norfolk-st, Strand, and 37, Queen-st, Cheapside and (Supply 
London, W.C. See Advt., p. 1091 Dept.) 11, College- hill, London, E.C., and 
BROCKIE-PELL—BROCKIE.PELL ARC LAMP, Branches See insert Adyt. facing p. 1218 
LTD, 60, Worehip-st, London, Е.С. Вее | ELECTRIC CONSTRUCTION COMPANY, 
Advt. above | Limited, Dashwood House, 9, New Broad- 
Owners of Patents and Sole Makers of Brockie- st, London, E.C.; and Wolverhampton See 
Pell Arc Lamps. Trade Mark, “ Brochipel," insert Advt. facing p. 1088 
without which none are genuinc ELECTRICAL COMPANY, Limited, 121.125, 
Brown, A. G., 49, Deansgate, Manchester Charing Croas-rd, and 162, Shaftesbury ave, 
BRUSH ELECTRICAL ENGINEERING London, W. C.; Grosvenor cbmbrs,53, Black- 
CO, Ltd., Victoria Works, Belvedere-rd, friars-st, Manchester ; Baltic-chmbra, Wel- 
Lambeth, London, В.Е. lington-st,Glasgow ; 134, North-st, Brighton; 
BY NG—General Electric Co, Ltd, 67, 69 and 71, 17, York-st, Sneffield ; and at Belfast and 
Queen Victoria-st, London, E.C.; and at Dublin See insert Advt. facing p. 1092 
Glasgow, Birmingham, Newcastle-on-Tyne, | GENERAL ELECTRIC COMPANY, Ltd, 67, 
Manchester, Cardiff and Dublin See Advt., | 69 and 71, Queen Victoria-st, London, E.C. ; 
p. 1030 and at Glasgow, Birmingham, Newcastle-on- 
CHELMSFORD—Crompton & Со, Ltd,SalisburY Tyne, Manchester, Cardiff and Dublin 8ee 
House, London Wall, London, E. C.; and Advt., p. 1090 
Branches. Works: Chelmsford See Advt. | GILBERT ARC LAMP CO, Ltd, Chingford, Essex 
inside front cover HALL (B. J ei & CO, 59, Victoria-st, S. W., 57, 
CODD АВС LAMP CO, Ltd, Standard Works, Walbrook, E.C., 5, Duke-st, Adelphi, W.C., 
Dame Agnes-st, Nottingham London ; and 32, Paradiee-st, Birmingham 


CORONATiON—Crompton & Co, Limited, Harrison (Haydn) & Co, 11, Victoria-st, Lond, S.W. 
Salisbury House, London Wall, London, | INTERNATION AL ELECTRICAL EN GI- 
Е.С. : and Branches. Works : Chelmsford NEERING CO, Clun House, Surrey street, 
See Advt. inside front cover Lon?on, W.C. See insert Advt, facing p. 1102 


ARC—ARC 


JANDUS ARC LAMP & ELECTRIC CO, Ltd, 
Sole Agents, Drake & Gorham, Ltd, 66, 
Victoria-st, Westminster, London, S.W, 

Jandus Are Lamp (Continental Patents) & Elec- 
tric Co, Ld, 46, Brown-st. Manchester 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, E.C. See Advt., р. 5 

J. S. Are Lamp Со, Stechford, Birmingham 

LUNA—Electrical Co, Ltd, 121-125, Charing 
Стовв-гд, and 162, Зћа ез ту-ахе, London, 
W. C.; Groavenor-chmbrs,33, Blackfriars-st. 
Glasgow ; 134, North-st, Brighton; 17, York- 
st, ShefBeld ; and at Belfast and Dublin 
See insert Advt. facing p. 1092 

MAXIM (SIR HIRAM) ELECTRICAL AND 
ENGINEERING CO, Ltd, Maxim Works, 
Gillingham-st, Westminster, London, S.W. 

New British Engineering Co, Ltd. Horeell-rd 
Works, Holloway-rd, London, N. 

Newton—Newton’s. Limited, Taunton 

Oliver & Co, Cambridge-place, Burrage-rd, Wool- 
wich, London, S.E. 

REASON MANUFACTURING CO, Limited. 
Offices and Works: Lewes-rd, Brighton 
See Advt.. p. 1094 

ROYCE LIMITED, Manchester (Seite Man- 

chester, Nat. 772 and 22) ; and 1, Partick 
Hill rd, Glasgow 

Scissors — Wharam & Borland, Grove Engineering 
Works, Claypit-Iane, Leeds 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 460 West- 
mins: er), and York-mansion. York-st (^icm- 
bralos Lond. п, 4252 Westminster), West- 
minster, London, S. W. Works: Woo wich 
aud Stafford. Branches: Newcast/e-on- Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
alao at Svdney and Melbourne 

Stewart Are Lamp (Sce J. Defries & Sons. Ltd) 
See Advts. above, and pp. 1208 and 1330 

SUN ELECTRICAL CO, Тла, 118-120, Charing 
Cross-rd, London, W.C. 

SUTER (FRANK) & CO, Ltd, 66, Berners-st 
(works, Hanway-st, Oxford-st), London, W. 
See insert Advt. facing p. 1068 

Tyne Scott (Ernest) & Mountain, Limited, Close 
Works, Newcastle-on-Tyne ; and Norfolk 
House, Laurence Pountney Hill, London, 
E.C. 
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—OMÁÁ — Gꝗ—— д. M ——— —MÀ 


Е 1026 


THE STEWART ARG LAMP, | 


ENCLOSED ARC LAMPS, RHEOSTATS, DYNAMOS, MOTORS, CABLES, FANS. 
AMMETERS and VOLTMETERS, INCANDESCENT LAMPS and all ACCESSORIES. 


ELECTRIC INSTALLATIONS. 


LISTS “FE. T. L. ON APPLICATION. 


SOLE LICENSEES AND MANUFACTURERS xum 


J. DEFRIES & SONS, Ltd., 


146 & 147, Houndsditch, 
LONDON, ш. 


UNION ELECTRIC СО, Ltd, 151, Queen 
Victoria-st (near Dlackfriars), London, E.C. 

VENNER & CO, 6, Old Queen-st, Westminster, 
London, E.C. 

VERITYS Ltd (Manufacturers), 31-32, King-st, 
Covent-gdn, London, W.C.; Plume and 
Victoria Works, Aston, Birmingham ; Hard- 
man-st, Deansgate, Manchester ; and 40, 
Bath-st, Glasgow 

Walsall Electrical Co, Ltd, 57, Bridge-st, Wal- 
sall; and at Liverpool. London Office and 
Showroom : Mr. A. H. Hunt, 115.117, 
Cannou-st, Е.С. 

Westminster Engineering Co, Ltd, Victoria-rd, 
Willesden Junction, N.W., and 16, Davies- 
st, W., London 

WITTING, EBORALL & CO, Ltd, Temple Bir 
House, Fleet-st, London, Е.С. (Reactance 
London, 25.7 and 509% Holborn) See insert 
Advt. facing p. 1096 


ARC LAMPS (ENCLOSED, LONC BURNINC), MAKERS 
OF AND DEALERS IN. 

ARC LAMPS, Ltd, Crown-bldgs, 62, Old Broad.st, 
Lovdon, E. C. See insert Advt. facing p. 1024 

Baxendale & Co, Miller-st, Manchester; aud at 
Edinburgh (Dealers) 

British Westinghouse Јесте & Му. Со, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Вее Advt., р. 1091 

DRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

CROMPTON & CO, Ltd, Salisbury House, 
London-wall, London, FE. C.: and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Uuion-court, Old 
Broad-st, London, Е.С. See Advt., р. 5 

REASON MANUFACTURING СО, Limited. 
Otfices and Works: Lewes-rd, Brighton See 
Advt., p. 1094 


ARC LAMPS (HAND-FEED), MAKERS OF. 


CHARI & СО, 8, Great Portland-st, London, W 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-at, London, Е.С. See Advt., p. 5 
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PAUL, ROBERT W, 68, High Holborn, W.C., 


and Newton Avenue Works, New South- 
gate, N., London See Advt., p. 1162 


ARC LAMPS (INVERTED), MAKERS OF AND 
DEALERS IN. 
BROCKIE-PELL ARC LAMP, Ltd, 60, Worship- 
st, London, E.C. See Аду, p. 1025 
BRUSH ELECTRICAL ENGINEERING CO 
Ltd, Victoria Works, Belvedere-rd, Limbeth 
London, S.E. 
Electrical Company, Ltd, 121-125, Charing 
Cross-rd, and 162, Shaftesbury-ave, London, 
W. C.: Grosvenor-chmbre, 33, Biaekfriars. 
st, Manchester; Baltic-chabra, Wellington- 
st, Glasgow: 134, North-st, Brighton ; 17, 
York-st, Sheffield: and at Belfast and 
Dublin See insert Advt. facing p. 1092 
INDIA RUBBER, GUITA PERCHA A TELE- 
GRAPH WORKS СО, Ltd, 106, Саппоп-вї, 
London, E.C. Works: Silvertown. Essex; 
and Persan, France See Adyt., p. 534 
JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad.st, London, E.Ç. See Advt., p. 5 


* 


ARC LAMPS, FLEXIBLE CHAINS FOR, MAKERS OF. 


Grimshaw & Baxter, 29 to 37, Goswell-rd, 
London, Е.С. 


ARC LAMPS, HOISTINC CEAR FOR, MAKERS OF. 
Oliver & Co, Cambridge-p'ace, Durrage-rd, Wool- 
wich, London, S.E. 
ROYCE LIMITED, Manchester (Switch Man- 
chester, Nat. 772 and 8562 ; and 1, Partick 
Hill-rd, Glasgow 


ARC LICHTINC, EXPERTS IN. 


ARC LAMPS, Ltd., Crown-bldgs, 62, Old Broad- 
st, London, Е.С. See insert Advt. facing 
р. 1024 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Вее Advt., p. 1091 

BROCKIE-PELL АВС LAMP, Ltd, 60, Worship- 

st, London, Е.С. See Advt., p. 1025 

Davy, W. J., Crown-bldgs, 62, Old Broad-st, 
London, E.C. | 

Down, Е. J., A. M. I. C. E., F. C. S., M. I. E. E, Наг. 
penden, Herts. 

Eck, Justus, М.А. (Cantab.), M. I. E. E., 151, Queen 
Victoria-st, E. C., and 10, Priory- rd, Chis wick, 
W., London 

Electrical Company, Ltd, 121.125, Charing 
Cross- rd, and 162, Shaf tesbury -ave, London, 
N. C.; Grosvenor-chmbrs, 33, Blackfriars-st, 
Manchester; Baltic-chmbrs, Wellington-at, 
Glasgow; 154, М orth-st, Brighton; 17, 
York-st, Sheffield ; and at Belfastand Dublin 
See insert Advt. facing р. 1092 . 

ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross- rd, London, W.C. 

‚„ (Standardizing London, 5048 Gerrard) 

Gifkins (A. V.) & Co, 68, Victoria-street, London, 
S.W. 

Harrison (Haydn) & Co, 11, Victoria-st, London, 
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| JOHNSON & PHILLIPS. Victoria Works, Old 
Н Charlton, Kent: and 14, Union-court, Old 
Broad-st, London, E. C. See Advt., p. 5 
Oliver & Co, Cambridge- place, Burrage- rd, Wool. 
wich, London, S. E. 
ROYCE LIMITED. Manchester (Switch. Man- 
chester, Nat. 772 and 354; 7) ; and 1, Partick 
Hill. rd. Glasgow 
Thomas. Davies, G., 10, Sion Ні”. Clifton, Bristol 
UNION ELECTRIC CO, Ltd, 151, Queen Vic- 
toria-st (near Blacktriars), London, Е.С. 


ARC LICHTINC АМО TRAM POLES (COMBINED), 
MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt ‚р. 5 


"^ ARMALAC " INSULATING VARNISH, MAKER ОР. 


Down, F. J., A. M. I. C. E, F. C. S., M. I. E. E., Har- 
penden, Herte. 


ARMATURE AND TRANSFORMER STAMPINCS, 
MAKERS OF. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Вее Advt., p. 1091 

DE GRELLE, HOUDRET & CO, 130, London 
Wall, London. К.С. | 

JENKINS, ROBERT, 88, Bishopsgate-st Within, 
London, Е.С. 

Precision. Engineering Co, Ltd, 5, Clerkenwell 
Green, London, E. C. 

Roy, A. W., 151, Shields-rd, Newcastle-on-Tyne 

SANKEY (JOSEPH) & SONS, Ltd, Albert-st Works, 
Bilston, Staffs. 


ARMATURE BINDING WIRE MANUFACTURERS. 
BRUNTON (W. N.) & SON, Musselburgb, Scotland 


ARMATURE CABLES AND WIRES, MAKERS OF. 
(Sce also Eleotric Cables and Wires, &o., page 1075) 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lanes. , and Helsby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 

CONNOLLY BROS., Limited, Blackley, Man- 
chester (Conuollys Bluckley, 2361 ) London: 
501 and 303, Euston-rd, N. W.; and Maritime. 
Ыар, King-st Newcastle-on-Tyne See Adyt., 
p. 1075 

Electrical Company, Ltd, 121-125, Charing 
Cross-rd, and 102, Shaftesbury are, Гоп оп. 
W. C.; Grosvenor-chmbrs, 35, Blackfriara.st, 
Manchester ; Baltie-chmbrs, Wellington-st, 
Glasgow; 134,North-st, Brighton; 17, Vork. 
st, Sheffield; and at Helfast and Dublin. 
Bee insert Advt. facing p. 1092 | 

INDIA RUBBER, GUTTA PERCHA & ТЕ LE- 
GRAPH WORKS CO. Ltd, 106, Capnon.st, 
London, E.C. Works: Silvertown, Essex ; 
and Persan, France See Advt., p. 634 


ARM—ART 


JOHNSON & PHILLIPS’ ELECTRIC CABLE 
WORKS, Old Charlton, Kent; and 14, Union- 
ct, Old Broad-st, London, Е.С. See Advt., 


р. 5 

LONDON ELECTRIC WIRE CO, Ltd, Anchor 
Works, Playbouse-yd, Gulden Jane, London, 
E.C. See Advt., p. 8 


ARMATURE DISC INSULATING PAPER, MAKERS OF. 


Down, Е. J., A. M. I. C. E., F. C. S., M. I. C. E., Har- 

onde, Herts. 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-maus, Vic- 
toria-st, London, S. W. 

Neville Bros, 7 and 9, James-st, Liverpool 


ARMATURE DISC NOTCHING, DIVIDINC AND 
JAPANNINC MACHINES, MAKERS OF. 
Neville Bros, 7, James-st, Liverpool 


ARMATURE WINDERS AND REPAIRERS. 


„Јаскзом (P. R.) & Co, Ltd, Salford Rolling 
Mills, Manchester 

‘ROCHE (JOSEPH J.) & CO, 83, Queen Victoria- 
st, and (works), 13, Little Trinity-lane, 
Loudon, E.C. 


ARMATURES FOR DYNAMOS, MAKERS OF. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

Davis (J.) & Son (Derby), Ltd, All Saints Works, 
Derby ; and 26, Victoria-st, London. S.W. 

ELECTRIC CONSTRUCTION COMPANY, 
Limited, Dashwood House, 9, New Broad.st, 
London, E. C.; and Wolverhampton See 
insert Advt. facing p. 1088 

FULLER-WENSTRÓM ELECTRICAL MANU- 
FACTURING CO, 110, Cannon-st, London, 
E.C. See Advt., p. 1065 

Jackson (P. R.) & CO, Lid, Salford Rolling 
Mills, Manchester 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, E.C. See Advt., p. 5 

LISTER ELECTRIC MANUFACTURING С0.(ТНЕ), 


Duraley, Glos.; 52, Cannon.st, London, E. C.; 


and Baltic Chambers, 50, Wellington-st, 
Glaegow Seeinsert Advt. facing p. 1086 

MACEIE (W.) & CO, 122 and 124, Golden lane, 
London, Е.С. See Advt., p. 1067 

МАХОВ & COULSON, Ltd, 47, Broad.st, Mile 
End, Glasgow 

Мое (M.) & Sou, Stamping and Piercing Works, 
Charlotte-st, Birmingham 

Newton' s, Limited, Taunton 


ARMOURED CABLES AND WIRES, MAKERS OF. 
(Sec also Electric Cables and Wires, &o., ра7с 1042) 


BRITISH INSULATED AND HELSBY CABLES, 
Ltd. Offices: Prescot, Lancs., and Helsby, 
near Warrington ` and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool 83e insert Advt. 
facing p. 1012 
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Callenders Cable & Construction Company, 
Limited, Hamilton House, Victoria Embank- 
ment, London, Е.С. Works: Belvedere, Kent 

CONNOLLY BROS., Limited, Blackley, Man- 
chester (Connollys Blackley,2361) London: 
501 and 303, Euston-rd, N. W.; and Mari- 
time-bldgs, King-st, Newcastle-on-Tyne See 
Advt., p. 1075 

Electrical Company, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury-ave, London,W.C. ; 
Grosvenor-chmbrs, 33, Blackfriars-st, Man- 
chester; Baltic-chmbra, Wellington.st, Glas- 
gow; 134, North-st, Brighton; 17, York.st, 
Sheffield ; and at Belfast and Dublin See 
insert Advt. faclag р. 1092 

Felten & Guilleaume Carlawerk Actien-Gesell- 
schaft, Mülheim-on-Rhine (Agents: W. F. 
Dennis & Co, Albert-bldgs, 49, Queen Vic- 
toria-st, London, Е.С.) See Advt.. p. 7 

GLOVER (W. T.) & CO., Limited, Trafford Park, 
Manchester ; and Parliament-mans, Victoria- 
st, London, S.W. 

HENLEY'S (W. Т.) TELEGRAPH WORKS 
COMPANY, Limited, Blomfield-st, London, 
Е.С. Works: North Woolwich See Advt., - 
p. 1076 

INDIA RUBBER, GUTTA PERCHA & ТЕГЕ. 
GRAPH WORKS СО, Ltd, 106, Cannon- 
street, London, E.C. Works: Silvertown, 
Essex; and Persan, France See Advt., р. 534 

JOHNSON & PHILLIPS’ ELECTRIC CABLE 
WORKS, Old Charlton, Kent; and 14, Union- 
ct, Old Broad-st, London, Е.С. See Adyt., p. 5 

NUSSBAUM, G. А., С.Е., 29, Ludgate-hill, 
Loudon, E.C. See Advt., p. 1308 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's gate (Siemens London, 480 West- 
minster), and York-mansion, York-st (Siem- 
bralos London, 452 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyoe, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Ме! surne 

Union Cable Co, Ltd, College Hill-chambers, 25g, 
College-hill, Cannon-st, London, Е.С. See 
Advt., p. 1043 


ART FITTINGS (ELECTRIC LICHT), MAKERS OF. 
(See also Electric Light Fittings, page 1083.) 


BENHAM & FROUD, Limited, Chandos House, 
S-ore-st, London, W.C. 

ELECTRICAL COMPANY, Limited, 121-125, 
Charing Cross-rd, and 162, Shaftesbury-ave, 
London, W.C.: Grosvenor-ch obrs, 33, 
Blackfriars-st, Manchester; Baltic-chmbra, 
Wellington-st, Glasgow; 134, North-sr, 
Brighton ; 17, York-st, Sheffield; and at 
Belfast and Dublin See insert Advt. facing 
p. 1092 

EVERED & CO, Limited, 27-35, Drury-lane, 
London, W.C.; and at Smethwick, and 
Barnet Works. Devonshire-at Birmingham 

GENERAL ELECTRIC COMPANY, Ltd, 67,69 
and 71, Queen Victoria-st, London, E. C.: and 
at Glasgow, Birmingham, Newcastle-on-Tyne, 
Manchester, Cardiff and Dublin See Advt., 
p. 1090 
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Lea, Son & Co, Pengwerne Works, Shrewsbury ; 
2, Grosvenor-chmbrs, Lichtield-at, Wolver. 


hampton ; and St. Mary's Walk, Stafford 
M'Geoch (William) 


11, Charing Cross-road, London, W.C, 
Advt., p. 1295 


Strode & Co, 48, ( Jsnaburgh-st. N.W · 188, Picca- 
W., and 67, st. Paul's-churchyard, 


dilly, 


7. C., London 


SUTER FRANK. & CO. Ltd, 66, Berners. st 
(Works: Hanway-st, ( Ixford-st), London, W. 


Bee insert Advt. facing p. 1068 
Thursficld [C J.) 


Birmingbam ; 
don, Е.С. ; and 35, Nicholas-st, Bristol 


VERITYS Limited. London, Birmingham, Man- 
(See ALPHABETICAL 


chester and Glasgow 
SECTION.) 


ART METAL WORKERS. 


Adshead & Smellie, Ivanhoe Works, Dudley 
Allen (W. T) & Co, | 
London, Е.С, 


Barnard, Bishop & Barnards, Ltd, Norfolk Iron 


Works, Norwich ; and London 
BENHAM & FROUD, Limited, Chandos House, 
Store-st, London, WO 
Buss (Ernest) & Co, 18, Berners-st, London, W. 
Cluse, Limited, 187, Tottenham Court-road, 
London, W. 
Cooper (Harold) & C. „Sd, Kapi at, High Holborn, 
London, W.C. 
Coules (E.) & Son, 6, Ceorge-st, Blackfriars, and 
Artois Works, Gambia-st, London, S.E. 
Cox, Sons, Buckley & Co, 10, Henrietta-st, 
London, W.C. 

Evans (Е. Hollyer) & Co, 15, Percy-st, London, W. 

Farris, Chas.,81, Bishopsgate-st Withio, London, 

С. 

Flynn Bros. & Co, New Summer-st, Birmingham 

Harrison (F. A.) & Co, Albion Works, Legge. In, 
Birminghain 

HART, SON, PEARD & CO, Ltd, 138-140, 
Charing Cross- rd, London, W. O.; and at 
Birmingham See Advt., p. 1084 

Hindley, Н, S. P., 18, Berners-st, London, W. 

Hobbs (G.) & Son, Robert’s-mews, Hampstead. 
rd, London, N.W, у 

Hofler, W., 264, Soho-sq, London, У, 

Jones Bros & Co, Wolverhampton, Ltd, Wolver- 
hampton 

Jones & Willis, Ltd, 43, Great Russell-st, Blooms- 
bury, London, W. C. 

Lawrence, A. H., 83, St. John.s£, London, E.C. 

Lea, Son & Co, Pengwerne Works, Shrewsbury; 

‚ Grosvenor-chbrs, Lichfield.st, Wolver- 

hampton ; and St. Mary’s-walk, Stafford 

Milne (J ames) & Son, Limited, 59, Farringdon-rd, 
London, E.C. 

Pridmore (Сео, W.) & Son, 2, Broad-st-bldgs, 
London, Е.С. 

Rathbone (В. Le В.) & Со, 17, Grafton · me ws, 
Prince of Wales. rd, London, N. W. 

REASON MANUFACTURING CO, Limited. 
Offices and Works: Lewes-rd, Brighton 
See Advt., p. 1094 

Robbins & Co, 25a, Hatton-gdn, E.C., and 292, 
Regent-st, W., London 


SE ELECTRICAL TRADES DIRECTORY. 


& Co, Ltd, 46, Coventry-rd, 
Birmingham ; 108, Argyle-st, Glasgow; and 
See 


& Co, 42, Clement-at Parade, 
59-61, Hatton-garden, Lon- 


152, Queen Victoria-st, 


— 1904. ART—ASB 
а ЕАУ 


Slater (James) & Co, 251, High Holborn,London, 
W.C. 


Strode & Co. 48, Osnaburgh-st, N.W., 188, Picca- 
dilly, W., and 67, St. Paul's-churchyard, 
E.C., London 

SUTER (FRANK) & CO, Ltd, 66, Bernera.st, 
(works : Hanway-st, Oxford-st), London, W. 
See insert Advt. facing p. 1068 

Taylor-Tucker Art Metal Co, Winchelsea.7d; 
Harlesden, London, N. W. 

VERITYS Limited. London, Birmingham, Man. 
chester aud Glasgow (See ALPHABETICAL 
SECTION) 

Whitfield, James, 


58 and 39, Oxford.st, Bir- 
mingbam ` 


ARTESIAN WELL ENCINEERS. 
Duke & Ockenden, 126, South wark-st, London, 
S.E 


HARDY, PATENT PICK CO, Ltd, Heeley, Shef- 
field ; & 22. Queen Victoria-st, London, Е.С, 

Mather & Platt, Ltd, Salford Iron Works, 
Manchester (Mather Manchester); and at 
London and Glasgow 


ARTISTIC FITTINGS, EXPERTS IN THE DESICN AND 
MANUFACTURE OF, 


Baily, Grundy & Barrett, Ltd, Cambridge 

HART, SON, PEARD & CO, Ltd, 138-140, 
Charing Cross-rd, London, W.C.; and at 
Birmingham gee Advt., р. 1084 

SUTER (FRANK) & CO, Ltd, 66, Bernera.st 
(Work : sHanway.at, Oxford.st), London, W. 
Bee insert Advt. facing p. 1068 


ASBESTOS MERCHANTS AND MANUFACTURERS. 


Anglo-Italian Asbestos Co, Marsden-chin brs, 
Marsden-st, Manchester 

Anglo-Canadian Asbestog Co, 11, Poultry, Lon- 
don, Е.С. 

ASBESTOS COMPANY (THE UNITED), 
Ltd, Dock House, Billiter-st, London, Е.С.; 
aud 34, Deansgate, Manchester 

Asbestos MANUFACTURERS, 

Asbestos & Asbestic Co, Ltd, 81, Fenchurch-st 
London, Е.С. 

Asbestos and Rubber Co, Ltd, 24, King Edward. 
st, Hull 

Bell’s Asbestos Company, Limited, 594, South- 
wark-st, London, S.E. 

Blackwell, Wm., Victoria-rd, Aston, Birmingham 

Campbell & Co, 18, Bridge-st, Aberdeen 

САРЕ ASBESTOS CO, LTD, 8, Minories, London, 
E.C. See Advt. on next page 

Cresswell’s Asbestos Co, Ltd, Wellington Mills, 
Bradford Yorks. 

Dick’s Asbestos Co, Canning Town, E., and 51, 
Fenchurch-st, E.C., London 

HAINES & CO, 33, Minories, London, E.C. 

International Asbestos Co, Pearl-bldgs, 107, 
Upper Thames st, London, Е.С. 

Scottish Asbestos Co, Ltd, 25, Cadogan.st, 

Glasgow 
Turner Bros, Ltd, Spotland, Rochdale 
United Asbestos Company (See Asbestos Com- 
pany, The United, above) 
Е-р 73 
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BLUE ASBESTOS REMOVABLE COVERINGS 


кок BOILERS, STEAM PIPES, 
FLANGES, &c. For EFFICIENCY 


Adopted by Leading ELECTRIC LIGHT STATIONS, DURABILITY 
RAILWAYS. SHIPPING, &c. LIGHTNESS 


BESTOS CO0., L" 
KIMBERLEY. LONDON. TURIN. 


Head Offices: 8, MINORIES, E.C. 
Tel. Address: INCORRUPT LONDON. 


ASB—ASS — 


CAPE 


Telephone: 272 AVENUE. 


WHITE ASBESTOS PACKINGS for STEAM and 
\ HYDRAULIC. 


. FINE BLUE and WHITE A3BESTOS YARNS, and 


САРУТ, 


PAPER, CLOTH, «с. 


for Electrical Insulation. 


Possessing HIGHEST INSULATING PROPERTIES, GREATEST RESISTANCE 
AGAINST HEAT, GREAT MECHANICAL STRENGTH. 


WICKS (J. T.) & CO, 984, Amburst-rd, Hackney, 
London, N.E. See Advt., р. 1221 
Asbestos, Rubber, * Wicksite ” Electrical Joint- 
ing and. Ebonite Manufacturers. 
WILLCOX (W. H.) & CO, Ltd, Offices 23, 
Warehouses 54 and 36, Southwark-st, Lon- 
don, S.E. See Advt., p. 3 


ASBESTOS JOINTINC MATERIALS, MAKERS OF. 


HAINES & CO, 33, Minories, London, Е.С. 
Snowdon, Sons & Co, Ltd, Millwall, London, E. 
Wallach Bros, 57, Gracecuurct-at, Lond: n, E. C. 


ASBESTOS-PACKED STEAM FITTINCS 
MANUFACTURERS. 


HAINES & СО, 33, Minories, London, Е.С 

Noakes (Thos.) & Sone, 4 and 5, Osborn-place, 
Brick-lave, London, E. 

Wallach Bros.,57, Gracechurch-st, London, E.C. 

WILLCOX WV. H.) & CO, Limited, Offices 25, 
Warehouses, 34 & 36, Southwark-st, London, 
S.E. See Advt., p. 3 


ASBESTOS PAINT (FIREPROOF), MAKERS OF. 
Harrison (R. W.) & Co, Mill-lane, Blackburn 
Wallach Bros, 57, Gracechurch-et, L ndon, Е.С. 

ASBESTOS PAPER AND BOARDS, MAKERS OF. 


ATTWATER & SONS, Preston 
Wallach Bros, 57, Gracechurch-st, London, Е.С. 


ASBESTOS REMOVABLE COVERINCS FOR BOILERS, 
STEAM PIPES, &c., MAKERS OF. 


CAPE ASBESTOS CO, Ltd, 8, Miuories, London, 
Е.С. See Advt. above 

HAINES & CO, 55, Minories, London, Е.С. 

Snowdon, Sons & Co, Ltd, Millwall, London, Е. 

Wallach Brox, 57, Gracechurch-st, Londen, Е.С. 

WILLCOX (W. Н.) & CO, Lid, Offices 25, ware- 
houses 54 and 86, Southwark-st, London, 
S.E. See Advt., р. 3 


ASBESTOS SPINNERS. 
Wallach Bros, 57, Gracechurch-st, London, Е.С. 


ASPHALTE FOR CONDUITS, MAKERS OF. 


Callender's Cable & Construction Company, Ltd, 
Hamilton House, Victoria Embankment, 
London, E.C. Works: Belvedere, Kent 

Carr (Rowland) & Cv, 6 and 8, Lime-st-sq, 
London, E. C.; and at Glasgow and Man- 
chester ; 

Dasnières, V., 10, St. Mary Axe, London, E.C. 


ASSAYERS. 


JOHNSON, MATTHEY & CO, Limited, 74 to 81, 
Hatton-gdn, London, Е.С. See Advt., p. 1261. 


ASSOCIATIONS (sec Societles and Institutions). 
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AUCTIONEERS, ELECTRICAL AND MECHANICAL. 
(Ser also Arbitrators and Valuers, pic 1023 


Brown | Bradshaw) & Co, Billiter-sq-bldga, E. C., 


aud 175, West Ferry-rd, E., London 

Fuller, Horsey, Sons & Cassell, 11, Billiter-sy, 
London, EC 

HUDDLESTON (PERCY) & CO., 72, Finsbury- 
pavement, London, E.C.; and Brentford, 
Hammersmith and Liverpool 

Sherley - Price, Henry (Wheatley Kirk, Price & Со), 
46, Watling-st, London, E.C 

Smethurst (H.) & Co, 50, 'Ommaney-rd, New 
Cross, London, S.E. 

WHEATLEY KIRK, PRICE & CO, 46, Wat- 
ling-at, London, E.C.; and  Albert.sq, 
Manchester 


AUTO-CARS, MAKERS OF. 


Geipel & Lange, Vulcan Works, St. Tuomet: st, 
London, S.E. 


AUTOMATIC COUPLERS, MAKERS OF. 


Blackwell (Robert W.) & Со, Ltd, 59, City-rd, 
London, E.C. ; and at Paris. Bruss-la and 
Milan See Advts., pp. 1050 and 1276 


AUTOMATIC CUT-OFF BOXES, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


AUTOMATIC CUT-OUTS, MAKERS OF. 
(Sce also Cut-Outs, page 1061.) 


CHI ORIDE ELECTRICAL STORAGE СОМ. 
PANY, Ltd, Clifton Junction, nr Manchester; 
78, King-st, Manchester ; and 39, Victoria- 
st, London, S.W. See insert Advt. facing 


p. 1034 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northamptou Work-, Nor cl. ampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

COWANS LIMITED, Springfield- lane, Salford, 
Manchester; and Grosvenor-mansions, 82, 
Victoria-st, London, S. W. See Advt., p. 1254 

(Andrews! Patent.) 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; and 94, Charing 
Cross-rd, London, WC Вее Advt., р. 6 

DRAKE & GORHAM, Ltd, 66, Victoria-st, Lon- 
don, S.W.; 47, Spring. -gdns, Manchester ; 
and Baltic-chmbrs, 50, Wellington-st, Glas- 

gow Bee Advt., p. 15 

ELECTRICAL POWER STORAGE COM- 
PANY, Limited, 4, Great Winchester-st, 
London, E.C. See Advt. on back cover 

TI LIMITED, Hollinwood, Manchester 
Ferranti Hollinwood, 31, 45 and 20 Fails- 
worth, Manchester) 

Moul & Co, 76-78, York-st, Westminster, London, 

Moy (Ernest F.), Ltd, 2, 3 and 4, Greenland-pl, 
Camden Town, London, N. W. 


| Newton a, Limited, Taunton 


NALDER BROS. & THOMPSON, Limited, 34, 
Queen-st, London, Е.С. Вее Advts., pp. 
1022 ма 1327 


N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Vietoria st, London, E. C. Works: 
Horton Kirby, Kent 

PARKER, THOMAS, Limited, Wednestield-rd, 


Wolverhampton 


AUTOMATIC ELECTRIC METERS, MAKERS OF. 


Geipel & Lange, Vulcan Works, St. Thomas-st 
London, S. E. 


AUTOMATIC ELECTRIC SICNALLINC APPARATUS 
MAKERS. 


(Sec also Electric Signalling Apparatus Makers, 
page 1101.) 
Automatic Electric Railway Signal Company, 
Ltd, 11, Rumtord-pl, Liverpool 
Spagnoletti (J. Е.) & Со, Goldhawk Works, 
Goldhawk-rd, London, У. 


AUTOMATIC MACHINES, MAKERS OF. 


Mudford’s Arrow Electrical Works, Jackson-rd, 
Holloway, London, №. 


AUTGMATIC SWITCHES. MAKERS OF. 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Preseot, Lancs., and Helsby, 
nr Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool Bee insert Advt. 
facing p. 1042 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt, 
facing p. 1292 

ELECTRICAL TRANSMISSION CO, 
Queen Victoria-st, London, E.C. 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.H. 


147, 


AUTOMATIC WATER PURIFYINC PLANT, MAKERS OF. 


DOULTON & CO, Ltd, Royal Doulton Potteries, 
Lambeth, London, S. E. See Advts., рр.1077 
and 1230 

HARRIS PATENT FEED WATER FILTEB, LTD, 
75, Queen Victoria-et, London, Е.С. ; and at 
Sunderland and Огеепоск 8ee insert Advt. 
facing p. 1328 


AUTOMOBILE ACCESSORIES, MAKERS OF. 
Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S. Z. 
AUTOMOBILE CELLS, MAKERS OF. 


N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-st, London, E.C. Works: 
Horton Kirby, Kent 


AUTOMOBILES (Electrical), MAKERS OF. 


PRITCHETTS & GOLD, Ltd, Feltham, Middlesex 


(Pritchetts Feltham) Вее Advt., p. 1015 
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AXLE AND JOURNAL BEARINCS, MAKERS OF. 


HARDY PATENT PICK CO, LTD, Heeley, Shef- 
field ; & 22, Queen Victoria-st, London, Ю.С. 


BALL FITTINCS & COUNTERWEICHTS, MAKERS OF. 


Bixendale & Co, Miller-st, Manchester; and at 
Edinburgh 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. Bee insert Advt. 
facing p. 1292 


BAROMETER MAKERS. 


BARKER (FRANCIS) & SON, 12, Clerkenwell- 
rd, London, Б.С. See Advt., р. 1053. 


BATTENS, FOOT AND SIDELICHTS, MAKERS OF. 


Davis Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. See Adyt., p 1218 

Incandescent Electric Lamp Co, Ltd, Brook 
Green Works, Hammersmith, W., and $1, 
Copthall-ave, E.C., London 


BATTERIES, MAKERS OF AND DEALERS IN, 


Ceneral. 
Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh (Dealers) 


CROGGON & CO, Ltd, 16 and 230, Upper 
Thames-st, London, E.C.; 2, Bixteth.st, 
Liverpool ; and 7, John-st, Glasgow 

EDISON&SWANUNITEDELECTRICLIGHT 
CO, Ltd, Ediswan-bldgs, 56 and 57, Queen.st, 
Cheapside, and (Supply Dept.) 11, College- 
hill, London, Е.С. (Telephone 9, 928, 925 
snd 72 Bank); and Branches See insert 
Advt. facing p. 1218 

Ekstromer Accumulator Co, Ltd, 15, Wallrook, 
London, E.C. 

Electric Battery Co, 180, High Holborn, London, 
W.C 


GENERAL ELECTRIC COMPANY, Ltd, 67, 
69 and 71, Queen Victoria-st, London, E.C. ; 
and at Glasgow, Birmingham, Newcastle-on- 
Tyne, Manchester, Cardiff and Dublin See 
Advt., p. 1090 

Hale Bros., 156, Upper Thames-st, and 21, Bush- 
lane, Cannon-st, London, E.C. 

Imperial Electric Co, 74, Gray’s Inn-rd, London, 
W.C. 

Imperial Electric Lamp and Battery Syndicate, 
Ltd, 105, Gresham House, Old Broad.st, 
London. E.C. 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon.st, 
London, E.C. Works: Silvertown, Essex; 
and Peru, France See Adyt., p. 534 

Koehler (Otto) & Co, 70 & 71, Fore-st, London, 
E.C. 


LB CARBONE (late Lacombe & Co), 17, Water- 
lane, Great Tower-st, London, Е.С. See 
Advts., pp. 1044 and 1069 

Meredith (John Child), Ltd, 
Birmingham 

Mudford’s Arrow Electrical Works, Jackson-rd, 
Holloway, London N, 


Зипипег-Јале, 


MUIRHEAD & CO, 54, Old Broad-st, London, 
Е.С. Works: Ешегь Ead, Kent See Advt., 
p 1156 

N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-st, London, Е.С. Works: 
Horton Kirby, Kent 

OPPERMANN (CARL) ELECTRIC CARRIAGE CO, 
Ltd, 7, Underhill-st, Arlington-rd, Camden 
Town, London, Х ЛУ. (Owners of the British 
Patent Rights of the A.B.C. Accumulator) 
Bee Advt., p. 1250 

SIEMENS BROTHERS & CO, LIMITED, 12, Que-u 
Anne's-gate (Siemens London, 450 West- 
minster), and York. mansion, York-st (Steu- 
bralos London, 4252 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgo«, Hull, Bristol, Leeds and Cardiff; 
also at Syduey and Melbourne 

Soar (Hy.) & Co, 85. Grove-rd, Bow, London, E. 

TUDOR ACCUMULATOR CO, Limited, 16, 
Victoria-st, London, S.W. (Subconical Lon- 
don) Works: Dukinfield, near Manchester 
See Advt., p. 1016 

UNIVERSAL BATTERY CO, Mid-Kent Works, 
Beckenham, London, S.E. 


Dry. 
Baxendale & Co, Miller-st, Manchester ; aud at 
Edinburgh 
BIRMINGHAM CARBON WORKS, Witton, 
Birmingham 


British Battery Co, Hooe, near Plymouth 

Crown—Nehmer, F., 222a, City-road, London, 
Е.С. 

Falk, Stadelmann & Co, Ltd, 83-37, Farringdon- 
rd, London, Е.С. 

Ideal Electric Co, 78, York-rd, and 11, Crinan- 
st, King’s Cross, London, №. 

Replenishable Dry Battery Co, 1, McLean's- 
bldgs, Gt. New-st, London, E.C. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 West. 
minster), and York-mansion, York-at (Stem- 
bralos London, 45? Westminster), West- 
minster, London, S. W. Works: Woolwich 
and Stafford. Branches: Newcastle-on- Tyne, 
Glasgow, Hull, Bristol, Leeds апа Cardiff ; 
also at Sydney and Melbourne 

Hellessen and Obach Dry Cells. 


S. M. R. Dry Battery Со, 13, Bateman’s-row, 
London, Е.С. 

UNIVERSAL BATTERY CO, Mid-Kent Works, 
Beckenham, London, 8.Е. 

WESTERN ELECTRIC COMPANY, Bridge- 
chm)rs,171,Queen Victoria-st, London, Е.С. ; 
and North Woolwich See Advt., p. 756 


Calvanio. 


| BRITISH L. M. ERICSSON MANUFACTUR- 


ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, Е.С, Works: Beeston, Notts. 
See Advt., p. 1304 

Chloride of Silver Dry Cell Battery Co, 34, 
Cock-lane, Snow-hill, London, E.C. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent, and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt, р. 5 
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D.P. STORAGE BATTERIES. 


EASY TO HANDLE. NO TROUBLE. LONG LIFE. 
FOR COUNTRY HOUSE AND FOR CENTRAL STATIONS. 


The result of 15 years’ working experience iacluding the latest Continental practice. CELLS for LOW 
RATES and CELLS for HIGH RATES of CHARGE and DISCHARGE. 


As Supplied to all the 
Prineipal Electrical 
Contractors,andused 
at CHATSUJORTH, 

UWIYNYARD PARK, «с. 


ALSO 


Glossop, Grantham, 
and many other 
Central Stations. 


Sir DAVID SALOMONS, Bart., 
Author of ‘‘ The Management 
of Accumulators," says, with 
| regard to his battery of ER, ES, 


„ cells: Their life appears to 
„ —PwFl.. è§Ü w ] ꝗ r ĩð2—³ . ] A 7˙‚¾‚52 * 1—1 MEE 
THE COUNTRY HOUSE ACCUMULATOR. 
me D.P. BATTER 


be aimost unlimited.” 


УСО. um 


_ Head Offices (to which all communications should be sent)— 


Il, Victoria Street, Westminster, LONDON, S.W. 


Telegrams: o CUMULOSE LONDON." . 
Telephone : 291 Westminster. oM Works: BAKEWELL, DERBYSHIRE. 


Ignition. Primary. 


Armstrong & Co, Twickenham, London, S.W. Ashley, Arthur, 78, Wigmore-st, London, W. 

BISHOP ( W. J.) & CO, Faraday Works, Gladstone- | Falk, Stadelmann & Co, Ltd, 83-87, Farringdon- 
rd, Croydon rd, London, E.C. 

CATHCART (С. Н.) & co, 3, Dorset-bldgs, Salis- | HJGG/NS—JOHNSON & PHILLIPS, Victoria 
bury-sq, Fleet-st, London, E.C. Works, Old Charlton, Kent, and 14, Union-ct, 

HART ACCUMULATOR CO, Limited, Marsh- Old Broad-st, London, Е.С. See Advt., р. 5 
gate-lane, Stratford, London, E.; and at | HOLMES-BURKE—JOHNSON & PHILLIPS, 
Manchester and Birmingham see Advt., Victoria Works, Old Charlton, Kent, and 14, 
p. 1017 Union-court, Old Broad-st, London, Е.С 

N.S. ELECTRIC STORAGE CO, LTD, 139, Bee Advt., p. 5 
(ееп V-ctoria-st, London, E.C. Works: | INDIA RUBBER, GUTTA PERCHA & TELE- 
Horton Kirby, Kent GRAPH WORKS CO, Ltd, 106, Cannon-st, 

Portable London, E.C. Works: Silvertown, Essex; and 
А Persan, France бее Advt., р. 534 

BRISTOL ELECTRIC SAFETY LAMP WORKS, Walters (Philip) & Co, 249 and 251, Kensal-rd 
40, Great Smith-st, Westminster, London, and Conlan-st, London, W. 
S.W. See Advt., p. 1265 i 

CHLORIDE ELECTRICAL STORAGE COM- 


PANY,Ltd,Clifton Junction,nr. Manchester ; Storage. 
78, King-st, Manchester; and 39, Victoria-st, | ACCUMULATOR & MOTOR CONSTRUC- 
London, S.W. See insert Advt. overleaf TION CO, Ltd, 303 and 304, Mansion 
Peto & Radford, Ltd, Offices 55, Works 575, House-chmbrs, 11, Queen- Victoria-at, Lon- 
Hatton-gdn, London, E.C. don, Е.С. See Advt., p. 1016 
и PITKIN (JAMES) & CO, 56, Red Lion-st, Clerken- | BRISTOL ELECTRIC SAFETY LAMP WORKS, 
„Well, London, Е.С. 40, Great Smith-st, Westminster, London, 
| — TCDOR ACCUMULATOR CO, Limited, 16, | S. WM. See Advt., p. 1265 


Victoria-st, London, S.W. (Subconical Lon- | BRISTOL, L., 40, Great Smith-st, Westminster, 
| don) Works: Dukinfield, near Manchester and 24, Acris-street, Wandsworth, London, 
. Bee Advt., p. 1016 | S.W. 
Vandervell (C. А.) & Co, Chapter Works, Chapter. | British Accumulator Co, 15, Victoria-st, London, 
rd, Willesden Green, London, N.W. S.W. 
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5 CHLORIDE ELECTRICAL STORAGE COMPANY, CHLORIDE ELECTRICAL STORAGE "ON. 
E 4 LTD, Clifton Junction, near Manchester ; 78, Kir l Clifton Junetion nr Mancha 
| j 78, King.st, Manchester and 39, Victoria. 78, King. ut, Manchester; and 39, Victoria at, 
| st, London, S.W. See insert Advt. opposite ndon, S. W. See insert Advt. opposite 
ү ( јох- Walkers, North- Eastern Electric Works, D.P. . Wen COMPANY, LIMITED 11 Victoria 
: Darlington ; and 38, York-pl, Edinburgh St, Westin nster, London, S.W, Works: Lum 
е DP рр. ВАТТЕКУ СОМРАХ Y, LIMITED, ford Mills, Bakewell, Derbyshire Se Adyt, 
H 1, Victoria-gt Westminster, London S.W on prece age 
b Works Lumford Milla Bakewell, Derbyshire ELECTRICAL POWER STORAGE COM. 
L Bee оп ргесе page PANY, Limited, 4, Great Wnehester.st, 
| PS. —ELECTRICAT, POWER STORAGE London, Е.С. Bee Advt. on back cover 
COMPAN Y, LIM ITED, 4, Great Winches. CTRICAL STANDARDIZING, TESTING AND 
ter-st, London, Е.С. TRAINING INSTITU rion, Faraday House, 
Е.Р. &. Accumulators are in use all over the 8 and 10, Charing Cross-rd, London, W. C. 
] world for Electric Lighting, Motor JF, ork, Trae- (Standard izing London, 9048 Gerrard) 
lion and Propulsion Purposes, Surgical Appa- | Gitkins (A. V.) & 0, 68, Victoria-st, London, SW, 
| ratus, Telegraph апа Telephone Work, Miners’ art Accumulator Со. Ltd, Marshgate-lane, 
i amps, 4с., dic, Stratford, London, E. > ап at Manchester 
i See Advt. on back cover, 


and Birmingham See Advt., р. 1017 
N.S. ELECTRIC STORAGE CO, LTD, 139 


, 
Queen Victoria.st, London, Е.С. Works: 
Horton Kirby, Kent 


Peto & Radford, Ltd, Offices 55, Works 57s, 
Hatton-garden, London, Е.С. 
RITCHETTS & GOLD, да, Feltham, Middlesex 


í vt., p. 1015 
TUDOR ACCUMULATOR CO, Limi 


?, 
conical Lom. 
near Manchester 


£e. Vulcan Works, St. Thomas-st, 
udon, S. E. 
HART ACCUM ULATOR CO, LTD, Marshgate- 


ane, Stratford, London, Е. ; and at Man. 


chester and Birmiogham Bee Advt., p. 1017 
Industria] Storage Battery Synd, Ltd, Vastern- 
rd, Reading ; and 4, Corbet-ct, Gracechurch- 
8t, London, E.C. 
Мопођјог Accumulator Syndicate, Ltd, 66, Vic. 
toria-st, London, 8. W. 
‚б. ELECTRIC STORAGE CO, LTD, 139, 
ueen Victoria.gt. London, Е.С. Works: 
Horton Kirby, Kent 
OPPERMANN (CARL) ELECTRIC CARRIAGE со, 
‚ 7, nderhill.at. Arlington.rd, Camden 
own, London, N.W, (Owners of the British 


Patent Rights of the A.B.C. Accumulator) 
Advt., р. 1250 


Рею & Radford, Ltd. Offices 55, Works 57B, 
atton-garden, London, E.C. 
PRITCHE 7T—PRITCHETTS & GOLD, Ltd, Fe! t- 


ham, Middlesex вве Advt., p. 1015 ' 
TUDOR—TUDOR AC 


Vicary (R. W.) & Co, 101, Peel-ter, Stafford 
(Experts and Analyste of Storage Batterj эв 
and their Electrolytes} 


Vade, Е. J ‚ 18, Bournevale-rd, Streatham, 
London, S. W : 


BATTERY CARBONS, MAKERS or. 


BIRMINGHAM CARBON WORKS, Witton, 
Birmingham 


LE CARBONE (late Lacombe & С 


о), 17, 
CUMUL ATOR CO., Ltd, 'ater-lane, Great Tower.at, London, E.C. 
16, Victoria.st, London, S.W, (Subconical See Reg? рр. 1044 2 1069 
) Works. Dukinfel d, near Man. Patent. Carton Headed Plates, 

chester See Advt., p. 1016 

AL BATTERY CO, Mid-Kent Works, 

Beckenham, London, S. E. BATTERY JARS, MAKERS oF AND DEALERS IK. 
Vandervel] (С. А.) & Со, Сћаргег Worka, Chapter. (See also Insulator and Battery Jar Makers. . 12 

rd, Willesden Green, London, N.W, = a : 


Bourne (Joseph) & Son, New S ; 


Euston rd, London, N. W. ; and Оеп 


BATTERIES, PRIMARY, EXPERTS |N. DOULTON & CO, Ltd, Royal D 


Cooper, W. R., M. A., N. Sc., A. I. C 


А oulton Potteries, 
Lambeth, London, S. E. Beo Advts., рр. 1011 
(Messrs and 1230 
Swinburne Cooper & Baillie), 82, Victoria ?spir, Fernand, $, East India-avenue, London, 
at, Westminst. г, London, S.W (292 West) Е.С. 
Down, + v Har CE. F. C. S., M. I. E. E., Har. Port Dundas Pottery Co, Bishop. at, Port Dundas, 
penden, Herta. lasgow 
ELECTRICAL STANDARDIZING 


PRICE, SONS & CO, The Potteries, Brist 
Зее Advt., р. 1231 

STIFF (J.) & SONS, London Pottery, Lax. 
beth, London, S. E. See Advt., р. 1230 

TRAUN (DR. HEINR.) & SONS (formerly Har. 
burg India Ru bber C. Co),8, Кедсгова st, Lon- 

don, Е.С. Beo Advts., PP. 1071, 1224 


‚ TESTING AND 
G INSTITUTION, Faraday House, 


Charing Cross. rl, London, W. C 
(Standard izing ndon, 5048 Gerrard) 


BATTERIES, STORACE, EXPERTS IN. 


А.В.Р. ACCUMULATOR CO, ма, Parkfield 
Works, Stockton.on.T 


1328 
ees ; and 39, Victoria- WIN ТЕК, F 4 8, Redeross. at > Е.С. 
st, London, S.W, Bee Advts., pp. 1071, 1224 and 1328 
CATHCART (C. Н.) & CO, A Dorset-buildings *WOODITE" COMPAN Y, Mi 
Salisbury-sq, Fleet et. London, E.C. I Surrey. Зее Advt., p.12 


THE z - - 


AIGHFIELD 
BOOSTER. 


— (C m7. еә 20 аа", 


w Full Particulars apply to | 
ELECTRICAL STORAGE 


e CHLORID 
COMPANY, LIMITED, 


don Office : — CLIFTON JUNCTION, 
39, VICTORIA STREET, S.W. MANCHESTER. 


М 


Р.Т.О. 


isi 


Exide Accumulator 


FOR VEHICLE WORK. 


—— — 
Full particulars on application to:— 


x CHLORIDE ELECTRICAL STORA 
COMPANY, LIMITEI 
CLIFTON JUNCTION, MANOHESTER. 


Manchester Office :— ч, London Office : — 
78, KING STREET. 28 39, VICTORIA STREET. S. v 


Gemen 
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BATTERY PLATES, MAKERS OF. 


(Sec also Carbon Rods and Battery Plates, p«gc 1044.) 


BIRMINGHAM CARBON WORKS, Witton, 
Birmiogham 

CHLORIDE ELECTRICAL STORAGE СОМ- 
PANY, Ltd, Clifton Juuetion, nr Manchester; 
78, King st, Manchester; and 39, Victoria-st, 
London, S.W. See insert Advt. opposite 

О.Р. BATTERY COMPANY, Limited, ll, Vic- 
toria-st, Westminster, London, S. W. Works: 


Lumford Mills, Bakewell, Derbyshire See 
Advt., p. 1033 
ELECTRICAL POWER STORAGE СОМ. 


PANY, Limited, 4, Great Winchester-st, 
London, E.C. See Advt. on back cover 
JOHNSON & PHILLIPS, Victoria Works, Old 

Charlton, Kent; and 14, Union-court, Old 
Broad-st. London, Е.С. See Advt., р. 5 
PRITCHETTS & GOLD, Ltd, Feltham, Middlesex 

See Advt., p. 1015 


TUDOR ACCUMULATOR СО, Limited, 16, | 


Victoria-st, London, S.W. (Subconteal Lon- 
don) Works: Dukinfield, near Manchester 
See Advt., p. 1016 


BATTERY SALTS, MAKERS OF. 


Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh (Dealers) 

BOOR (GEORGE) & CO, 39, Mincing-lane, 
London, Е.С. Вее Advt., p. 1017 


BATTERY SWITCHES (SINCLE AND DOUBLE), 
MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Werks, Nortbampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


BEAD RAY DIFFUSERS, MAKER OF. 


Davis, W., 24, 54 & 36, Spital-sy, Bishopsgate, 
London, Е.С. 


BEARINCS, MAKERS OF, 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, Е.С. ; and at Paris, Brussels and 
Milan 

HARDY PATENT PICK CO, Ltd, Heeley, Sheffield; 
and 22, Queen Victoria-st, London, Е.С. 


BEARINGS WITHOUT OIL, MAKERS OF. 


FLEMING, BIRKBY & GOODALL, Ltd, Weat 
Grove Mill, Halifax ; & 39, Lime-st, London, 
Е.С. (Fleming halifax, 48 ; Jimcrow Lon- 
don, 2800 Avenue) See Advts., pp. 1063 & 1270 


BELL SETS, MAKERS OF. 


Davis Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., р. 1218 


BELL SWITCHES, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd 
Northampton Works, Northampton-grove, 
Canonbury, London, № See insert Advt. 
facing p. 1292 

Davis Electric Lamp Со, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 


See Advts., pp. 1050 and 1276 
| 
| 
| 


BELLS AND CONCS, MAKERS OF AND DEALERS ІМ. 


Bonnella (D. Н.) & Son, Ltd, 53 and 60, 
Mortimer-st, W., and 43, Kirvy-st, Hatton- 
gdn E.C., London See Advt., p. 1335 

BRITISH L. M. ERICSSON MANUFACTUR- 

ING CO, Ltd, Byron House, 82-85, Fleet- 
at, London, E.C. Works: Beeston, Notts. 
See Advt., p. 1304 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton - grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Geipel & Lange, Vulcan Works, St. Thomas-st. 
London, S.E. 

GENERAL ELECTRIC COMPANY, Ltd. 67, 
69 and 71, Queen Victoria-st, London, E. C.; 
and at Glasgow, Birmingham, Newcastle-on- 
Tyne, Manchester, Cardiff and Dublin See 
Advt., p. 1090 

SUN ELECTRICAL СО, Ltd, 118-120, Charing 
Cross-rd, London, W.C. 

TOWNSHEND'S ART METAL СО, Ltd, 
Ernest-st, Birmingham (Zut Birmingham); 
and 62, Holborn-viaduct, London, Е.С. 


BELLS, ELECTRIC (sce Electrio Bells). 


BELT DRESSING, MAKERS OF. 


Stern-Sonneborn Oil Co, 57, Gracechurch.st, 
London, E.C. 

WILLCOX (W. H.) & CO, Ltd, Offices 25, Ware- 
houses 34 and 36, Southwark-st, London, 
S.E. Вее Advt., р. 3 


BELT JOINTS, MAKERS OF, 


WILLCOX (W. H.) & CO, Ltd, Offices 25, Ware- 
houses 34 and 56, Southwark-st, London, 
S.E. See Advt., р. 3 


BELTING MANUFACTURERS. 
(See also Driving Band Makers, page 1083. ) 
Ceneral. 


Balderston & Co, 201, St. Vincent-st, Glasgow 

Christopher (J.) & Sons, 35 and 35n, Clerken- 
well-rd, London, Е.С. . 

Cort (Arthur) & Co, 277, Camberwell New-rd, 
апа Leipzig Works, Camberwell, London, 
S.E. See Advt., p. 1224 

FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax ; & 59, Lime-st, London, 
Е.С. (Fleming Halifax, 48 ; Jimerow Lon- 
don, 2800 Avenue) See Advts., pp. 1063 
and 1270 

Gandy Веб Manufacturing Со, Ltd, 97, Queen 
Victoria-st, London, E.C. 


| HAINES & CO, 35, Minories, London, E.C. 


Helvetia Leather Co, Aston House, 29, Rood-lane, 
London, E.C. 


| HENDRY, JAMES, 252, Main-street, Bridgetom, 


Glasgow See Advt. facing p. 1036 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS СО, Lid, 106, Cannon-st, 
London, Е.С. Works: Silvertown, Essex ; and 
Persan, France See Advt., p. 534 

Norris (S. E.) & Со, Juniper-st, Shadwell, 
London, Е. 


BIC—BOI 


Palatine Belting and Mfg. Со, 28, Martin's lane, 
London, Е.С. 

Reddaway (F.) & Co, Ltd, Pendleton, Man- 
chester ; and London, Glasgow and Halifax 

Rossendale Belting Co, Ltd, 10, West Mosley -st, 
Manchester 

Sampson & Co, Ltd, Stroud, Gloucestershire 

Turner Bros, Ltd, Spotland, Rochdale 

Wade ( Win.) and Son, 68, John-st, Sunderland 

Wallach Bros., 57, Gracechureh-st, London, Е.С. 

Webb and Son, Combs Tannery, Stowmarket 

WILLCOX (W. Н.) & CO, Ltd, Offices 23, Ware- 
houses, 54 and 36, Southwark st, London, 
S. E. See Advt., p. 3 


Cotton. 
Wallach Bros, 57, Gracechurch-st, London, B.C. 
WILLCOX (W. H.) « CO, Ltd, Offices 23, Ware- 
houses 54 and 36, Southwark-st, London, 
S. E. See Advt., p. 3 


Hair. 
HAINES & CO, 33, Minories. London, E. C. 
Wallach Bros, 57, Gracechurch-st, London, E. C. 
WILLCOX (W. H.) & CO, Ltd, Offices 23, Ware- 
houses 34 and 36, Southwark-st, London, 
S. E. Вее Advt., p. 3 


Indiarubber. 
HAINES & CO, 33, Minories, London, К.С. 
Wallach Bros, 57, Gracechurch-st, London, К.С. 
WILLCOX (W. Н.) & CO, Ltd, Offices 23, Ware- 
houses 34 and 36, Southwark-st, London, 
S. E. See Advt., p. 3 


Leather. 

Angus (George) & Co, Ltd. St. John's Works, New- 
castle-on-Tyne : 7, Bury-st, London, E. C.; 
and Liverpool, Leeds, Manchester, Birming- 
Баш, Cardiff and Glasgow 

COOKE, E. J., 2 & 4, Parsonage-st, Manchester 

HAINES & СО, 33, Minories, London, К.С. 

Wallach Bros, 57, Gracechurch-st, London, Е.С, 

WILLCOX (W. Н.) & СО, Ltd, Offices 23, Ware- 
houses 34 and 36, Southwark-st, London, 
S.E. See Advt., р. 3 


Sokurite. 
HAINES & СО, 55, Minories, London, Е.С. 


BI H 


| 1 
E WP №. d DE 
ейт» 


BICHROMATE SALTS (SOLID), MANU- 
FACTURERS OF. 
BOOR (GEORGE) & CO, 39, Mincing-lane, 
London, Е.С. See Advt., p. 1017 
Houlder (W.), Son & Co, Norwood Works, 
Southall, Middlesex | 


BICYCLE LAMPS (ELECTRIC), MAKERS OF. 
(Sec also бусіе Lamps (Electric) page 1061.) 


BRISTOL ELECTRIC ВАРЕТУ LAMP WORKS, 
40, Great Smith-st, Westminster, London, 
S.W. Вее Advt., р. 1265 
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Incandescent Electric Lamp Со, Ltd, Brook 
Green Works, Hammersmith, W., and 31, 
Copthall-ave, E.C., London 


BLOCK AND TACKLE FALL MANUFACTURERS. 


HARDY PATENT PICK CO, LTD, Heeley, Shef- 
field ; & 22, Queen Victoria-st, London, Е.С. 

WILLCOX (W. Н.) & Со, Ltd, Offices 23, 
Warehouses; 54 & 56, Southwark-st, London, 
S.E. See Advt., p. 3 


BLOCKS (WOOD) FOR MOUNTINC SWITCHES, CEILING 
ROSES, FITTINGS, &c., MAKERS OF. 


BARDWELL & CO, 10, 
London, Е.С. 
Baxendale & Со, Miller-st, Manchester ; and 

at Edinburgh 
BONNELLA (D. H.} & SON, Ltd, 58 and 60, 
Mortimer. st, W.. and 43, Kirby-st, Hatton- 
gdn, E. C., London See Advt., p. 1336 
CONSOLIDATED ELECTRICAL СО, 149, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 
Davis Electric Lamp Со, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 
HARRIS, J. F. & G., 
58 R, Wilson-st, Finsbury, E. C., 
107-8-9, Snows Fields, Newcomen-st, S. E, 
Victoria Wharf, Palmer-rd, Green-st, Bethnal 
Green, Е., LONDON ; and the Roding 
Timber Yard and Joinery Works, Ilford, 
Essex See Advt., p. 1046 


Bush-lane, Cannon-st, 


BLOWERS (ELECTRIC), MAKERS OF. 


Matthews & Yates, Limited, Swinton, Lance, ; 
and London 


BOBBINS FOR DYNAMOS, MAKERS OF. 


ELECTRICAL COMPANY, LTD, 121-125, Charing 
Cross-rd, and 162, Shaftesbury-ave, London, 
W. C.; Grosvenor-chinbrs, 33, Blackfriars-st, 
Manchester; Baltic-chmbrs, Wellington- 
st, Glasgow; 134, North-st, Brighton; 17, 
York-st, Sheffield; and at Belfast and 
Dublin See insert Advt. facing p. 1092 

PSYCHILOID LIMITED, Love-st, Sheffield See 
Advt. facing next page (1087) 


BOILER CLEANERS, MAKERS OF. 
HAINES & CO, 33, Minories, London, E.C. 


BOILER COMPOSITION, MAKERS OF. 


Barony Chemical Co, 35, Stanhope-st, Glasgow 

HAINES & CO, 33, Minories, London, Е.С. 

Houlder (W.), Son & Co, Norwood Werks, 
Southall, Middlesex 

Sutcliffe Bros, Grove Works, Godley 


BOILER COVERERS. 


CAPE ASBESTOS CO, Ltd, 8, Minories London, 
E.C. See Advt., p. 1030 i 
DUFF (WM.) & CO, 60, Elhott-st, Glasgow 
(Coverers Glasgow, 771 Nat, 4026 Corp.) 
Вев Advt., p. 1038 | 
Manufacturers of “Sectional” and Plastic 
Boiler and Pipe Coverings. On Admiralty List 


Telegrams ` LAMINATED GLASGOW. 
THE 


eu SECRET of the SUCCESS 


HENDRY’ AMINARED BEL 


18 ITS 


CONSTRUCTION. 


And is unequalled 
for Dynamo and 
Motor driving. 

Write for parti- 
culars. 


Through which it 
has proved itself 
to be the most 
perfect transmit- 
ter of power, 
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JAMES HENDRY 45» 


LAMINATED LEATHER WORKS, 
Bridgeton, GLASGOW. 


IS THE 


BEST 


INSULATING 


BUSHES, SLEEVES, 
WASHERS, TUBES 


Of any Size or Shape. 


ADVANTAGES o 


PSYCHILOID 


PATENT 


BOBBINS AND FORMERS. — 
The Best Insulation. 
No Moulding Required. 
Any Size or Shape. 
Ready for Windings. 
Quick Delivery. 
Very Low Cost. 


Jead Office and Works 


PSYCHILOID, LTD. InsuLatine Works, 


Love Street, SHEFFIELD. | 


Е 


Have you seen our Advertisement inside the back cover? А 
glance at it may save you £1,000 per annum. 
Ер. BENNIS & CO., LIMITED, BOLTON. 


| 
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BOILER COVERINC, MAKERS OF. 


Anderson (D.) & Son, Ltd, Lagan Felt Works, 
Belfast; and Finsbury Pavement House, 
London, E.C. 

ASBESTOS COMPANY (THE UNITED), Ltd., 
Dock House, Billiter-st, London, E.C.; and 
54, Deansgate, Manchester 

Áston Chemical Со. Kingston-rd, Birmingham 

Broadbent (J. C.) & Co, Ltd, 73, Basinghall-st, 
London, E. C.: and at Redear and Hazlehead 

CAPE ASBESTOS CO, Ltd, 8, Minories, Lon- 
don, Е.С. See Advt., p. 1030 

HAINES & CO. 33, Minories. London, Е.С. 

Jones ( Frederick) & (о, 14, Perrin-st, London. 
N.W.; andat Manchesterand Middlesbrough 

Mica Boiler Covering Co, Ltd, 35, Queen Victoria- 
st, London, F.C. 

Pidduck (Geo.) & Co, 2, Bure st, London, Е.С“. 

Toope’s Asbestos Covering Co, Ltd, Stepney-sq, 
London, Е. 


BOILER COVERINCS (REMOVABLE), MAKERS OF. 


CAPE ASBESTOS CO, Ltd, 8, Minories, Lon- 
don, Е.С. See Advt., p. 1030 


BOILER FEED WATER PURIFYING APPARATUS, 
MAKERS OF. 


D; ULTON & CO, Ltd, Royal Doulton Potteries, 
Lambeth, London, S.E. See Advte., pp. 1077 
and 1230 

HARRIS PATENT FEED WATER PILTER, LTD, 
73, Queen Victoria-st, London, E.C. ; and at 
Sunderland and Greenock See insert Adyt. 
facing p. 1328 

STANHOPE WATER ENGINEERING CO, LTD, 

L^, Bucklerebury, London, ЕС. 


RP 
„ INSURANCE RISKS, UNDERTAKERS OF. 


БАПШНЕ BOILER & E. L. INSURANCE CO, Ltd, 
12, King-st, Manchester ; 49, Queen Victoria- 
st, London, E. C.; & 65, Renfield.st, Glasgow 
See Advt., p. 1196 


BOILER MAKERS. 


BABCOCK & WILCOX, Ltd, Oriel House, 
Farringdon-st, London, E.C. ; 21, St. Vincent- 
pl Glasgow ; 14, Deansgate, Manchester; 
Royal Exchange-buildings, Middlestrough : 
12, Paver-bldgs, Pink-lane, Newcastle : 129, 
Bute-st, Cardiff ; and Winchester House, 
Victoria -sq, Birmingham, &c. Вее Adyt. 
inside back cover 

Brown (John) & Co, Ltd, Atlas Works, Sheffield ; 
aud at Glasgow »nd London 

BURNET (LINDSAY) & CO, Moore Park 
Boiler Works, Govan, Glasgow 

CLARKE, CHAPMAN & CO., Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, E.C. ; Tower-bldgs, Water-st, 
Liverpool ; 56, Victoria-st, Manchester ; and 
81, St. Vincent-st, Glasgow See Adyt., p. 24 

PLI & Co (Annan), Ltd, Annan, Dumfries, 


Danks, H. & T., Crown Boiler Works, Net herton, 
Dudley 


— 


DAVEY, РАХМАХ & CO, Linited, Colchester, 
England ; and 78, Queen Victoria-st, London, 
Е.С. See Advt., p. 35 

Easton & Bessemer, Ltd, Taunton 

Foster (J. & Son, Preston, Lanes. 

Fraser (John) & Son, Millwall Boiler Works, 
London, Е. 

Gallowaya, Limited, Knott Mill Iron Works. 
Manchester ` and 17, Philpot-lane, London, 
Е.С. 

Garrett (H.) & Sons, Ltd, Leiston Works, За Но 

Hartley & Sugden, Ltd, Halifax 

Hewits & Kellett, Bowling Iron Works, Bradford 

Holdsworth & Sons, Crott Boiler Works, Bradford 

Knapp Conrad) & Co, Ltd, Lincoln; and 11, Queen 
Victoria-st, London, E. C. 

MAXIM SIR HIRAM ELECTRICAL & ENGI- 
NEERING CoO, Ltd, Maxim Works, Gilling- 
ham-st, Westminster, London. N.W. 

Moffatt James; & Co, Albert-st, Belfast 

Muir & Findlay, Parkhead Boiler Works, Glasgow 

Municipal Appliances, Led, Bamber Bridge, 
Lanes. 

Olriek (Lewis; & Co, Palmerston House, Bishops- 
gate-st. London, E. C. 

RANSOMES, SIMS & JEFFERIES, Limited, Ips- 
wich ; and 9, Gracechuren-st, London, E.C. 
See Advt., p. 1193 

ROBEY & CO, Limited, Lincoln ; and 79, Queen 
Victoria-st, London, E. C. See Advt., р. 23 

Rowland (B. R.) & Co, Ltd, Reddish, near 
Manchester 

Smedley Bros, Ltd. Belper, Derbyshire 

Spurr, Inman & Со, Caldervale Boiler. Works, 
Wakefield 

Steam Power Syndicate, Ltd, 2, Queen Anne's 
Gate, London, S.W. 

STIRLING COMPANY, 55, Deansgate Arcade, 
Manchester; and 55, Victoria-st, West- 
minster, London, S.W. 

Taylor & Bodley, Northams Foundry, Commer- 
cial-rd, Exeter 

Tetlow Bros, Hollinwood, Failsworth, Lance. 

Thompson, John, Ettingshall, Statts. 

Tinkers, Limited, Hyde; and London 

Toward (T. & Co, St. Lawrence Ironworks, 
Burrell-rd, Newcastle-on-Tyne 

Umpleby, I. & B., Perseverance Works, Cleck- 
heaton, Dewebury, Yorks. 


BOILER MAKERS’ TOOLS, MAKERS OF. 


HARDY PATENT PICK CO, LTD, Heeley, Shef- 
field ; & 22, Queen Victoria-st, London, E.C. 


BOILER MOUNTINCS, MAKERS OF. 


Noakes : Thos.) & Sone, 4 and 5, Osborn-pl, Brick- 
laue, London, E. 


BOILER NON-CONDUCTINC COMPOSITION MAKERS. 


ASBESTOS COMPANY (THE UNITED), Ltd. 
Dock House, Billiter-st, London, E.C. ; and 
34, Deansgate, Manchester 

CAPE ASBESTOS CO, Ltd, 8, Minories, Lon- 
don, E. C. Вее Advt., р. 1030 

Kirkaldy (John) & Son, East London Works, 
Garford-st, and Tilbury Docks, London, E. 

Leroy (F.) & Co, Gray-st, Commereial-rd, Lon- 
don, E., and at Manchester 
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SECTIONAL сот. 


Non-Gonducting 
Govoring. 


NEW IDEA... > 


Will 


stand any amount oi Handling. 


WRITE FOR PARTICULARS TO SOLE MAKERS :— 


m UNT M Обу 


60, ELLIOT STREET, 
GLASGOW. 


Snowdon, Sons & Co, Ltd, Millwall, London, E. 

WILLCOX (W. H. & CO, Ltd, Otfices 23, 
Warehouses, 34 & 36, Southwark-st, London, 
S. E. See Advt., p. 3 


BOLTS, SCREWS, NUTS, &c., MAKERS OF. 
Butler (T.) & Co, Cambridge-st. Birmingham 
CONSOLIDATED ELECTRICAL CO. Ltd, 
Northampton Werks Northamwpton-grove, 
Canonbury, Гопдор. N. See insert Advt. 
facing p. SCH 

Cotterill (F. W.), Ltd, Darlaston 

Lench (T. W.), Ltd,62,Gracechureh-st, Lond., Е.С. 

Ross, COURTNEY & CO, Ltd, Ashbrook-rd, U pper 
Holloway, London, №. 

WILLCOX (W. H.) & Co, Ltd, 
Warehouses, 34 & 36,Southwark-st, Loudon, 
S.E. See Advt., p. 3 


BOLTS, &c., FOR ACCUMULATORS, MAKERS OF. 


PRITCHETTS & GOLD, Ltd, Felthain, Middlesex 
(Pritchetts Feltham) See Advt., р. 1015 
Von-Corrostve Accumulator Bolts 


BONDING (RAIL) TOOLS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 


BONDS (RAIL), MAKERS OF AND ACENTS FOR. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan Bee Advts., pp. 1050 and 1276 

BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helsby, 
near Warrington ; and at Lennox House, 
Nortolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool Вее insert Advt. 
facing p. 1042 

FOREST CITY ELECTRIC 
Piccadilly, Manchester 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester ; and Parliament- mans, Victoria- 
st, London, S.W. 


CO, 5, Gore-st, 


BOOSTERS, MAKERS ОР. 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd. Victoria Works, Belvedere-rd, Lambeth, 
London, N.E. 


Offives 25, LAHMETER ELECTRICAL CO, Ltd, 109-111, 


Fuller-Wenström Electrical Manufacturing Co, 
110, Cannon-st, London, E.C. see Advt. 
p. 1065 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, . E. 

Hall J. P; & Co, Blackriding Iron Works, 
Wer ei, Oldham 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Canoon-st, 
Londen, E.C. Works: Silvertown, Essex ; 
aud Persan, France See Advt., р. 534 

Jackson (Р. В.) & Co, Ltd, Salford Rolling 
Mills, Manchester 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. Bee Advt., р. 5 


New Oxford-st, London, W.C. 


_ LISTER ELECTRIC MANUPAOTURINGCO.(THE), 


Dursley, Glos. ; 52, Cannon-st, London E C.; 
and Baltic Chambers, 50, Wellingtou-at, 
Glasgow See insert Advt. facing p. 1086 

Mather & Platt, Ltd, Salford Ironworks, Manches- 
сег (Mather Manchester) ; and at London апа 
Glasgow | 

Paterson, Cooper & Со, Ltd, Patella Works, 
Paialey ; ара 57, Gracechurch- st, London, 
Е.С. 

RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopsgate-st Within, London, E. C.; and 
City Electrical Works, Bradford 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 Wer- 
miuster), and Vork- mansion, York-st (Siem. 
bralos London, 422 Westminster), Weet- 
minater, London. S. W. Works: Wool wich 
and Stafford. Branches: Newcastle-on-T'y ne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

SUTER (FRANK) & CO, Ltd, 66, Berners-st 
(works: Hanway-st, Oxford-st), London, W. 
Bee insert Advt. facing p. 1068 

Union Electric Co, Ltd, 151, Queen Victoria-st 
(near Blackfriars), London, E.C. 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
stall-rd, Leeds 


BOOSTER TRANSFORMERS, MAKERS OF. 


RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopegate-st Within, London, E. C.; a od 
City Electrical W orke, Bradford J 
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BOXES FOR ACCUMULATORS, &с., MAKERS or. 


CHLORIDE ELECTRICAL STORAGE COM. 
PAN V, Ltd, Clifton J unction,nr. Manchester; 
78, King-st, Manchester; and 99, Victoria-st, 
London, S. W. See insert Advt. facing p. 1034 
CAL COMPANY, LTD, 121-125, Charing 
Cross-rd, and 162, Shaftesbury-ave, London, 
W. C.; Grosvenor-chnibs, 33, Blackfriars-st, 
Ma nchester ; ара Baltic chmbrs, Wellington- 
st, Glasgow; 134. N orth-st, Brighton; 
17, York-st, Sheffield ; and at Belfast and 
Dublin see insert Advt. facing p. 1092 
ELECTRICAL POWER STORAGE COM. 
PANY, Limited, 4, Great Winchester.st, 
London, Е.С. gee Advt. on back cover 
Falkirk Iron Co, 67, Upper Thames.at, London, 
E.C. ; and at Falkirk, N.B. 
HARRIS, J. Ех G., 
58R, Wilson-at, Finsbury, Е.С. 
107-8-9, Snows Fields, Newcomen.st, S.E., 
Victoria Wharf, Pal mer-rd, Green-st, Bethnal 
Green, E, Roding 
Timber-yard and Joinery Works, Ilford, 
46 


н essberg Brothers, 102. Fenchurch-st, Lond., Е.С. 
SONS (formerly 
Harburg India Rubber С. Со), 8, Вейсгозв- 


WINTER, F., 8, Red Crosa-st, London, Е.С. 
See Advts., pp. 1071, 1224 and 1328 


Blackwell (Во wert W.) & Co, Ltd, 59, ("у.га 
.С.; and at Paris, Brussels and 
Milan see Advts., pp. 1050 and 1276 
Cooper (Нагоја) & Co, 54, Eagle-at, High Holborn, 

London, W.C. 


Works, Salford, Manchester ; and 94, Charing 
Toss-rd, London, W. C. 
Electrical Com pany, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury -ате, Loudon, W.C.: 
Tosvenor-chtnbra, 33, DBlackfriars-at, Man- 
chester ; l | 
; 17, York.at, 
Dublin See 
f p. 1092 
Falkirk Iron Со, 67, Upper Thames:st, London, 
„С. ; and at Falkirk, N.B. 
SIMPLEX STEEL CONDUIT CO, Ltd, The. 
H Office: 80, Digbeth, Birmingham 
(Economy Birmingham, 2950) Works: 
Coventry-st, Birmingham. Also at Mansion 
Ouse-chmbs, 20, Bucklersbury, London, 
Е.С. (А udiphone „ 6002 Bank); 
: Peel-st, Manchester (Economical Man- 
chester, 09025); 87, Moorfields, Liverpool 
; and 1654, West George-st, Glasgow 
| ош, 0177 Corp). (L. M. 
Waterhouse, A. M. I. C. E., M. I. E. E., General 
Westinghouse-bldg, 


don, Е,С.) See Insert Advt. facing p. 1054 
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Strode & Co, 48, Osnaburgh-st, N.W., 188, Picca- 
dilly, W., and 67, St. Paul’s-churchyard, E.C., 
ndon 
VERITYS Limited, London, Birmingham, Man. 
chester and Glasgow (See ALPHABETICAL 


SECTION) 
BRACKETS FOR ELECTRIC LICHTINC (FLEXIBLE), 
MAKERS ОЕ. 

Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh 


BRAIDED WIRE, MAKERS OF. 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lanca., and Helaby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, М.С. Worke : Prescot, 
Helsby and Liverpool Вее insert Advt. 
facing p. 1042 

Electrical Com pany, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury-ave „London, W. C.; 
Grosvenor-chmbra, 55, Blackfriars-st, Man- 
chester ; Baltic-chmbrs, Wellington-st, Glas- 
gow; 154, N orth-st, Brighton ; 17, York-st, 
Sheffield; and at Belfast and Dublin See 
insert Advt. facing p. 1092 

Felten & Guilleaume Carlswerk Acticn-Geselt- 
schafft, Mülheim-on- Rhine (Agents: W. Е. 
Dennis & Co, Albert.bldgs, 49, Queen Vice- 
toria-st, London, Е.С.) See Advt., р. 7 

GLOVER (W. T.) & CO, Limited, Tratford Park, 
Manches er ; and Parliament- mans, Victoria- 
8t, London, S.W, 

JOHNSON & PHILLIPS ELECTRICCABLE WORKS, 
Old Charlton, Kent ; And 14, Union-ct, 
Old Broad.st, London, E.C. See Adyt., p. 5 

LONDON ELECTRIC WIRE CO, Ltd, Anchor 
Worka, Playhouss. yd, Golden lane, London, 
Е.С. See Advt., p. 8 

Reliance Electrical Wire Company, 36, 34 and 24, 
Spital- sq. Bishopagate, London. E. C. 

SIEMENS BROTHERS 
Anne’s-gate (Siemens London, 480 West- 
minster), 
bralos London, Li? 


and Stafford. Branches: Newcastle-on-Tyne, 
Cardiff ; 
also 


WESTERN ELECTRIC COM PANY, Bridge- 
chmbrs,171, Queen Vic toria-st, London, E. C.; 
and North Woolwich See Advt, p. 756 


BRAIDINC MACHINES FOR COVERING WIRE, 
MAKERS ОР. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Keni, and 14, Cnion-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Larmuth (T.) x C „Cross- lu, Salford, Manchester 

SELIG, SONNENTHAL & CO, 85, Queen Victoria- 
st, aud Lambeth-hill, London, Е.С. (Selig 


n) 
Washington & Co, Ltd, Sowerby Bridge, Yorks. 


BRAKE SHOES, MAKERS OF. 


Hadfield’s Steel Foundry C Ltd, East Hecla 
Works, Tinsley, Sheffield ; and 50, Lime-st, 


London, Е.С. 


(For Telegraphic Addresses and Telephone Numbers, see Alphabetical Section.) 


ВЕА—САВ 


1904.—“ THE ELECTRICIAN" ` 


1040 


eem 


BRAKES, MAKERS ОР. | 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, | 
London, E.C.; and at Parie, Brussels апа, 
Milan See Advts., pp. 1050 and 1276 
Estler Bros, 25, Laurence Pountney-In, Cannon- 
at, E.C., and (works) South Мобоп-гд, Vic- . 
toria Docks, E., London | 
FREUND, EDWIN, 59, Victoria-st, Weatininster, | 
London,S.W. See Advts., pp. 1253 aud 1317 | 
Hand, Magnetic or Pneumatic | 
Vacuum Brake Со, Ltd, 52, Queea Victoria-st, 
London, E.C. 
Westinghouse Brake Co, Ltd, 82, 81 and 86, 
York rd, King’s Cross, London, N. 


BRASS BOLTS AND NUTS, MAKERS OF. 

CONSOLIDATED ELECTRICAL СО, Lid, 
Northampton Works, Norttainpton-grove, 
Canonbury, Lordon, N. See insert Advt. 
facing p. 1292 


BRASS FOUNDERS AND FINISHERS (sec also Metal 
Founders, puge 1244.) 

Blair, Campbell & McLean, Scotland-st Copper 
Works, Glasgow 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. ` 
facing p. 1292 | 

Dauks (Johu) & Son, Proprietary, Ltd, 22, 
Union-st, Wednesbury | 

Davis (J.) E Son (Derby), Ltd, All Saints Works, 
Derby; and 26, Victoria-st, London, S. W. 

GOODWIN (H. G.) & SON, 16,Charles-st, Hatton- 
garden, London, E.C. 8ee Advt. p. 1335 

Keighley Electrical Engineering Co, Ltd, Vulean 
Works, Keighley 

Newton's, Limited, Taunton 

Noakes (Thos.) & Sons, 4 and 5, Osborn-place, 
Brick-lane, London, E. | 

REASON MANUFACTURING СО, Limited. , 
Offices and Works: Lewes-rd, Brighton See 
Advt., p. 1094 


BRASS AND IRON DRAWN RODS FOR SCREWS, 
TERMINALS AND ELECTRICAL PARTS, MAKERS OF. | 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, Х. See insert Advt. , 
facing р. 1292 | 

DELTA METAL CO, Ltd, 110, Canoon-st, London, | 
E.C. Works: 29, Pomeroy-st, New Cross, 
London, S. E.; and at Birmingham | 

Espir, Fernand, 3, East India-ave, London, Е.С. 

Keiffenheim (A.) & Sons, Prudential-bldge, 
Newcastle-on-Tyne 

Lander & Larsson, 164, Edmund-st, Birmingham 


BRASS PLATE MAKERS AND ENCRAVERS. 
HUGHES LABEL CO, Ltd, The, 54, Great Titch- 
field-st, London, W. . 
VINTER, W., 10 & 11, Dyer's-bldgs, Holborn, | 
London E. C. See Advt., р. 1206 | 
BRASS WORK FOR ELECTRICAL FITTINCS, | 
DESIGNERS AND MAKERS OF. | 
CONSOLIDATED ELECTRICAL CO. Ltd,: 
Northampton Works, Northampton-grove, 


Canonbury, London, N. See insert Advt. | 
facing p. 1292 i 


COOKE BROS., 1434, Constitution-hill, Birming- 
ham 

Davis Electric Lamp Co, 17, Moor-at, Cambridge 
Circus, London, W.C. See Advt., р. 1218 

HARRIS (А. E.) & CO, 95, Camden-st, Bir- 
mingham See Adyt. p. 16 

HART, SON, PEARD & CO, Ltd, 138-140, 
Charing Cross-rd, London, W.C ; and at 
Birmingham See Advt., p. 1084 

Strode & Co, 48, Osnaburgh-st. N.W., 188, Picca- 
dilly, W., and 67, 5t. Paul's-churchyard, 
E. C., London 

VERITYS Limited, London, Birmingham, Mau- 
chester and Glasgow (See ALPHABETICAL 
SECTION! 


BRASSES, BEARINC, MAKERS OF. 


Keiffenheim (A.) & Sons, Prudential-bldgs, 
Newcastle-on-Tyne 


BRIMSTONE SULPHURIC ACID, MAKERS OF. 


BERK (Е. W.) & Co, Ltd, 1, Fenchurch-ave, 
Е.С., and Abbey Mills Chemical Works, 
Stratford, E., Londoa See Advt., p. 1018 


BUTTON-HOLE ELECTRIC LAMPS, MAKERS OF. 


BRISTOL ELECTRIC SAFETY LAMP WORES, 40, 
Great Smith-st, Westminster, London, S.W. 
See Advt., p. 1265 

Incandescent Electric Lamp Co, Ltd, Brook 
Green Works, Hammersmith, W., and 51, 
Copthall-ave, E.C., London 

Vandervell (C. A.) & Co, Chapter Works, Chap- 

| ter-rd, Willesden Green, London, N.W. 


BUYERS OF OLD ELECTRIC LAMP TOPS, SCRAP 
PLATINUM, SCRAP CABLE AND WIRE. 
EDEY (Е. G.) & CO,29, Ludgate-hill, London, E.C. 
SMITH (FREDERICK) & CO, 2, Ranelagh-rd, 

East Наш, London, Е. See Advt., р. 1260 


BUZZERS, ELECTRIC, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 


CABLE CRAB WINCH MAKERS. 
YOUNGS, Ryland-street Works, Birmingham 


CABLE DRUMS, MAKERS OF. 


Ironmongers’ Supply Co, 634, Fortess-rd, N.W., 
and Holloway, N., London 

JOHNSON & PHILLIPS Victoria Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Larmuth (T.) & Co, Cross- In, Salford, Manchester 


CABLE INSULATINC PAPER, MAKERS Of. 


Giepel & Lange, Vulcan Works, St. Thomas.st, 
London, S.E. 
Neville Bros, 7 & 9, Jame--st, Liverpool 
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OSC AR SCHAEFER ' CABLE MAKERS’ SUNDRIES AND ACCESSORIES, 


CONSULTING ELECTRIO CABLE ENCINEER AND EXPERT а ОГ 

Until May 49, Thurlby Road, W. Norwood, HARRIS (А. E) & CO, 95, Camden.st, Bir- 
London, S.E. Then, Kenley, Narrey. minigham See Advt., р. 16 | 

Undertakes the Design, Erection, and Equipment Tugs to any Pattern and General Stamping. 

of Complete Cable-Making Factories on the most 


ode inciples, with latest types of Lal Я 
Saving Plant. Advice pisin on all matem appa. CABLE (OVERHEAD) SUSPENDERS, MAKERS OF. 
ПАДОВА А BRUNTON (W. N.) & SON, Musselburgh, Sco - 
land 
CABLE LAYING AND REPAIRING SHIPS, СОМТВАС.  GLOVER(W.T.:&CO,Ltd, Trafford Park, Man- 
TORS FOR THE COMPLETE EQUIPMENT OF. chester : and Parliament-mansions, Victoria- 


INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS, СО, Ltd, 106, Cannon st, 
London, E.C. Works: Silvertown, Essex;and ` CABLES, ELECTRIC, MAKERS OF AND DEALERS IN. 

йаш Ыы uis: 5 ES (Sce also Electric Cables, paye 1075.) 

HILLIPS, ‘to Orks, e 
Charlton, Kent; and 14, Union-court, Old Baxendale & Co, Miller-st, Manchester; and at 
Broad-st, London, Е.С. See Advt., р. 5 Edinburgh (Dealers) 

SIEMENS BROTHERS & CO, LIMITED, 12. Queen | BRITISH INSULATED AND HELSBY CABLES, 
Anne’s-gate (Siemens London, na West- . LTD. Offices: Prescot, Lancs., and Helsby, 
minster), and Vork-mansion: York:at (Sie near Warrington ; and at Lennox. House. 
hralos London 422 Westminster), West- Norfolk-st, London, W.C. Works: Prescot, 
minster, London, S.W. Works: Woolwich Helsby and Liverpool See insert Advt. 
and Stafford. Branches: Newcastle-.n-Tyne, — |, facing next page ; 
Glasgow, Hull, Bristol, Leeds and Cardiff; Calleuder's Cable & Construction Company, Ltd, 


also at Sydney and Melbourne | Наши Коэ House, Victoria Embankment, 
London, E.C. ; Works: Belvedere, Kent 


st, London, S.W. 


» CABLE MACHINERY, MAKERS OF. Concordia. Electric Wire Co, Ltd, 34, Queen-st, 
ie also Electrio Cable Machinery, Makers of, London, Е.С. 
p. 1074.) CONNOLLY BRONS.. Limited, Blackley, Man- 


JOHNSON & PHILLIPS, Victoria Works, Old . chester (Connollys Blackley, 2361) London: 
Charlton, Kent ; and 14, Union-court, Old | 501 and 505, Euston-rd, N. W.; and Mari- 
Broad-st, London, Е.С. see Advt., p. 5 | ите-Ы че. King-st, Neweastle-on-Tyne See 

Larmuth (T.) & Co, Cross- lu, Salford, Manchester Advt., р. 1075 


Fried. Krupp Aktiengesellschatt Grasonwerk 


MAGDEBURG-BUCKAU (GERMANY). 


Complete Installations 
of l'lachinery 


For CABLE WORKS 


Hemp and Wire Roperies, 
India Rubber & Gutta Percha Factories. 


“aimera: W. STAMM, гот." LONDON, вс. 
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Davis Electric Lamp Со, 17, Moor-street, Cam- 
bridge Circus, London, W.C. See Advt., 
p. 1218 

DE GRELLE, HOUDRET & CO, 130, London 
Wall, London, E C. 


DOULTON & СО, Ltd (The Patent Doulton Con- 


duits and Troughs tor Underground Cables) 
Works: Lambeth, London; Rowley Regis, Statts. ; 

Smethwick; St. Helen a: and Paisley 
Depots: Birmingham, Liverpool, Manchester 

and Glasgow See Advts., pp. 1077 and 1230 

ELECTRICAL COMPANY, Ltd, 121-125, 
Charing Cross-rd, and 162, Shaftesbury-ave, 
London, W. C.; Grosvenor-chmbrs, 33, 
Blackfriars-st, Manchester; Baltic-chinbra, 
Wellington-st, Glasgow; 134, North-st, 
Brighton ; 17, York-st, Shetheld; and at 
Belfast and Dublin See insert Advt. 
facing p. 1092 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Mülheim-on-Rhine (Agents: W. Е. 
Dennis & Co, Albert bldgs, 49, Queen Vic- 
toria-st, London, E. C.) See Advt., p. 7 

FRANKEN BUR O, (1) & SONS, Ltd, Greengate 
Leather and Rubber Works, Salford, Мап- 
chester; 1, Cripplegate-bldgs, 
London, Е.С.; and 62, Robertson-street, 
Glasgow 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, N.E. 

HENLEY' S5 (W. T.) TELEGRAPH WORKS CO, 
Ltd, Blomtield-st, London, Е.С. Works: 
North Woo wich See Advt., p. 1076 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd. 106, Cannon.st, 
London, Е.С. Works: Silvertown, Essex; 
and Persan, France See Advt., p. 534 

Ironmongers’ Supply Co, 63a, Fortess-rd, N.W., 
and Hol oway, N., London 

JOHNSON & PHILLI: S'ELECTRIC CABLE WORKS, 
Old Charlton, Kent; and 14, Union-ct, 
Old Broad-st, London, Е.С. See Advt., 


p. 5 
LIVERPOOL ELECTRIC CABLE СО, Ltd, 
Vauxbali-rs, Liverpool See Advt, р. 16 
LONDON ELECTRIC WIRE COMPANY, 
Limited, Anchor Works, Playhouse-yard, 
Golden-square, London, Е.С. Вее Advt., 


p. 8 

Monté Callow & Co, 6, Ludgate-broadway, 
London, E.C. 

NUSSBAUM, G. A., C.E., 29, Ludgate-hill, 
London, Е.С. Вее Advt, р. 1308 

SIEMENS BKOTHERS & CO, LIMITED, 12, Queen 
Anne' r- gate (Siemens London, 450 West- 
minster), and York-mansion, York-st (Sv¢em- 
bralos Limon, 452 Westminster), West- 
minster, London, SW. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Ty пе, 
Glasgo«, Hull, Bristol, L-eds and Cardiff; 
also а Sydney and Ме!роџ' ne 

Union Cable Со, Ltd, College Hill-chmbrs, 23g, 
College-hill, Caunon-st, London, Е.С. See 
Advt. opposite 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs, 171, Queen Victoria-st, London, 
Е.С.; and at North Woolwich Bee Advt., 
p. 756 

Woods (Richd.) & Co, Sanctuary House, West- 
minster Lundon, S.W. 


Wood-st, ` 


CABLE SHEATHING MACHINERY, MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charltou, Kent; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Larmuth (Т.) & Co, Cross ln, Salford, Manchester 


CABLE SOCKETS AND CONNECTORS, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Lt, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


CABLE SOCKETS AND CONNECTORS FOR SWITCH- 
BOARDS, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ш, 
Northampton Works, Northampton-grove, 
Canonbury, London, № Вее insert Advt. 
facing p. 1292 


CABLE (SUBMARINE) LIFTING CEAR, MAKERS Of. 


JOHNSON & PHILLIPS, Victoria Works, 04 
Charlton, Kent; and 14, Union-court, ОМ 
Broad-st, London, E.C. See Advt., p. 5 


CABLE TESTING VEHICLES, BUILDERS AND 
| EQUIPPERS OF. 


FISHER, W. CLARK. Office and Works: 123, 
Gordon-rd, Ealing, London, W. 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton Avenue Works, New South- 
gate, N., London See Advt., р. 1162 


CABLE WAX, MAKERS OF. 


Down, Е. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
peuden, Herts. 

Massacbusetts Chemical Со, 6, 7 and 8, Crutched 
Friars, Londen, E.C. 


CALORIMETERS, MAKERS OF. 


WRIGHT (ALEXANDER) & CO, Ltd, Precision 
Works, Paye-st, and Earl-st, Westminster, 
London, S.W. 

Makers of Calorimeters for Testing Solid 

Liquid and Gascous Fuels, Sole Makers of the 

Thompson Calorimeter for Coal testing; also 
of the Summance- A budy Calorimeter. 


CANDLE FITTINCS (ELECTRIC), MAKERS OF. 


Bonvella (D. H.), & Son, Ltd, 58 and 60, Mor. i- 
mer-«t, W., and 43, Kirby-st, Hatton - gau. 
E. C., London. See Advt., p. 1336 

Davis Electric Lamp Со, 17, Moor- st, Cambrid,e 
Circus, London, W. C. See Advt., p. 1218 


CAPSTANS (ELECTRIC), MAKERS OF. 

Chatteris Engineering Works Co, Chatteris. 
Cambs. ; and 158, Gresham House, London, 
Е.С. 

CLARKE, CHAPMAN & CO, Victoria Works, 
Gateshead-on-Tyne; 50, Fenchurch.st, Lon- 
don, . C.; Tower-bldgs, Water-st, Liver- 
pool; 36, Victoria-st, Manchester; and 81, 
St. Vincent-st, Glasgow See Advt., p. 34 

Glasgow Electric Crane and Hoist Co, Ltd, Park- 
head, Glasgow 


за 
"e "Ех 


LAYING TRAMWAY FEEDERS АТ WEST BROMWICH. 


To:—ST. HELENS, STOCKPORT, 
DARWEN, NEWCASTLE, ABERDEEN, BENDIGO, GARSTON, FARNWORTH, 
KEARSLEY. GT. YARMOUTH, KIRKCALDY, LIVERPOOL & PRESCOT LIGHT 
RAILWAY, WEST BROMWICH, BATLEY, PONTYPRIDD, PEMBERTON, 


Works: PRESCOT, HELSBY and LIVERPOOL. 
P.T.O. 


Ee 
Barris (xsunaren & ПТ Capues 


LIMITED. 


Works: PRESCOT, HELSBY ano LIVERPOOL. | 


РАРЕК, FLEXIBLE 


ae 


+ 4 ant 

000020” д 

" ~ * у E $ 
T d 


RUBBER, 


д, Ven W CORDS, | 
GUTTA-PERCHA, 1115 Д: SCA COTTON | 
INSULATED | өр Ж | сомекео 
ane ae WIRE, 
-EAD-COVERED. PR 


Contractors for the Complete Equipment of 


TRAMWAY, POWER TRANSMISSION, LIGHTING, 
TELEGRAPH & TELEPHONE SYSTEMS. 


. MANUFACTURERS OF .. 


Junction Boxes, Section Pillars, Overhead Tramway Gear, Bonds. 

Switchboards, Telephone Exchange Equipments, Batteries, Insulators, 

Meters, Fire Alarm and Police Equipments, Railway Signals and Blocks. 
Mining Exploders and Shot Firing Cable, &c. | 


| 


HIGH CONDUCTIVITY COPPER. 


ROLLED OR DRAWN TO ANY WIRE GAUGE, SECTION OR SPECIFICATION. 


P.T.O, 


UNION CABLE COMPANY, 


LIMITED, 


23°, College Hill, Cannon Street, London, Е.С. 


Telegrams: ‘‘CABLEWELL.” 
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LE С АВВОМЕ CONTRACTORS to Н.М. GOVERNMENT and 
| 5 Principal Railways and Lighting Companies 
(Late LACOMBE & CIE.) of the United Kingdom. 

MANUFACTURERS OF CARBONS FOR 


BATTERIES, ELECTRIC WELDING, MICROPHONES, &с., &с. 


Brushes for Dynamos & Motors. | Fluted Carbons (от Search-lights, as sup- 

plied to the Lighthouse Service. 

Contact Pieces in our X апа A42 qualities fur 

Switches, Lightning Arresters, &c. 

SPECIA LITIES. —'' Lacombe” Patent Central Zinc Battery. Patent Carbon-headed Plates for Leclanche and other 
Batteries. Star Agglomerate Blocks (Manganese Dcpolariser in Carbon Casing,. Carbon Crucibles for 
Laboratory Use. *' Bichromate Cello. Сагоі " cack Cells. Porous Carbon Cells, 

LE CARBONE are the Sole Licensees ef the Girard and Street Process of Manufacture of Electro-Graphitic 

Carbon, which is undoubtedly the best yet produced for Electrolytical Applications. 
Awards at Erhibisions : Harre, 1587; Brussels, 1555; Birmingham, 1889; Paris, 1859; Edinburgh, 18%, 
London, 1592 ; Brussel, 1897, Diplôme d'Honneur ; Turin, 1898 ; Paris, 1900, Hors Concours. 
SOLE AGENTS for Monsieur L. Boudreau»x's Foliated Metal Brushes. 


17. WATER LANE. GREAT TOWER STREET, LONDON, EC. _ 


See special circular on the qualities we make, and 
best means of using them. 


JOHNSON & PHILLIPS, Victoria Works, Old CARBON DYNAMO BRUSHES, MAKERS OF. 


Charlton, Kent; and 14, Union-court, Old - —€—— ls 
Broad-st, London, E C. See Advt.,p. 5 i cci read CARBON WORKS, Witton, 


Paterson, Cooper & Co, Ltd, Patella Works, Pais- | DE GRELLE. HOUDRET & CO, 130, London 


ley; and 57, Gracechurch-st, London, E. C. Wall, London, Е.С. 
CARBON MAKERS AND DEALERS. Geipel & Lange, Vulcan Works, St. Thomas-t, 
BIRMINGHAM CARBON WORKS, Witton, ` London, S.E. 
Birmingham 
English Made Electric Light Curhons. CARBON ELECTRODES, MAKERS OF. 


Birmingham Carbon Works, Witton, Birmingham 


BRUSH—Brush Electrical Engineering Com- 
DE GRELLE, HOUDRET & CO, 150, Londen 


pany, Limited, Victoria Works, Belvedere- 


rd, Lambeth, London, S. E. Wall, London, Е.С. 
Compagnie Francaise de Сћагбопз pour l'Elec- 
tricité, 96-98, Leadenhall-st, London, Е.С. CARBON (CAS RETORT), DEALERS IN. 


uq E ИО РАНИ S Birmingham Carbon Works, Witton, Birmioghau 


CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E. C.; and Branches i CARBON ROD AND BATTERY PLATE MANUFAC- 


Works: Chelmsford See Advt. inside ` TURERS. 
front cover | DE GRELLE, HOUDRET & CO, 150, London 
BEST QUALITY CARBONS supplied. from wall, London, E.C. 
Stock at Lowest Prices, for Are Lamps and Espir, Е ernand, 3, East India-avenue, London, 
Electrolytic Purposes. Prices and Discounts E.C. 
on application. ‚ INDIA RUBBER, GUTTA PERCHA & TELE- 
EDISON & SWAN UNITED ELECTRIC | GRAPH WORKS СО, Ltd, 106, Cannon-st, 
LIGHT COMPANY, Ltd, Ediswan-bldgs, London, E.C. Works: Silvertown, Essex: 


36 and 37, Queen-st, Cheapside,and (Supply and Persan, France Вее Advt., p. 534 — 
Dept.) 11, College-hill, London, Е.С. (Ze. JOHNSON & PHILLIPS, Victoria Works, ОМ 


phone 9.2.2, 928, 20, and $59 Bank): and Charlton, Kent, and 14, Union-court, ом 


Branches See insert Advt. facing р. 1218 Broad-st, London, Е.С. 8ee Advt., p. б 
Geipel & Lange, Vulcan Works, St. Thomas-st, 

London, S. E. CARBON ROD AND PLATE MANUFACTURING PLANT 
GENERAL ELECTRIC COMPANY, Ltd, 67, CONTRACTORS FOR. 


69 and 71, Queen Victoria-st, London, E.C.; BIRMINGHAM CARBON WORKS, Witton, 


and at Glasgow, Birmingham, Newcastle-on- 


Tyne, Manchester, Cardiff and Dublin See Birmingham 

Charlton, Kent; and 14, Union-ct, Old | Birmingham Carbon Works, Witton, Birmingham 

Broad-st, London, Е.С. See Advt., p. 5 DE GRELLE, HOUDRET & CO, 130, London- 
LACOMBE-Le Carbone (late Lacombe & Co), wall, London, E.C. 


17, Water-lane, Great Tower-st, London, E.C. 
See Advts. above and p. 1069 
Phabux—English Electric Carbon Company, 
Limited, Brymbo, near Wrexham 
Schmelzer—Miiller, C. A., 6, Mornington-villas, 
Bradford 
CARBON DIAPHRACMS, MAKERS OF. 
DE GRELLE, HOUDRET & CO, 130, London 
Wall, London, Е.С. 


CAR BODIES, MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CU, 
Ltd, Victoria Works, Belvedere-rd, Laur 
beth, London, S.E. 


CAR BODY LIFTING APPLIANCES, MAKERS ОР. 


Taite & Carlton, 63, Queen Victoria-st, London, 
Е.С. 


— . a — — 
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CAR BRAKES, MAKERS ОР. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan Вее Advts., pp. 1050 and 1276 

FREUND, EDWIN, 29, Victoria-st, Westminster, 


London,S.W. See Advts., pp. 1253 and 1317 | 
. CAR AND CARRIACE LICHTINC, CONTRACTORS FOR. | 


Incandescent Electric Lamp Co, Ltd, Brook 


Green Works, Hammersmith, W., and 31, 


Copthall-ave, E.C., Londen 

N.S. ELECTRIC STCRAGE CO, LTD, 129, 
Queen Victoria-st, London, E.C. Works: 
Horton Kirby, Kent 


CAR CONTROLLERS, MAKERS ОР. 


BRUSH ELECTRICAL ENGINEERING CO, | 


Ltd, Victoria Works, Delvedere-rd, Lam- 
bath, London, S.E. 

LAHMEYER ELECTRICAL СО, Ltd, 109-111, 
New Oxford-st, London, W.C. 


CAR COUPLERS, MAKERS CF. 


Blackwell (Robert W.) & C^, Ltd, 59, City-rd, 
London, Е.С. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

FREUND, EDWIN, 39, Vicroria-st, Westminster, 
London,S.W. See Advts., pp. 1253 and 1817 


CAR FENDERS AND WHEEL CUARDS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, Е.С.; andat Paris, Brussels and 
Milan See Advts., pp, 1050 and 1276 


CAR CONCS, MAKERS OF. 


Blackwell (Robert W.) & Co. Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan See Advts., рр. 1060 and 1276 


CAR HEATERS, MAKERS OF. 
-Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 


London, E.C.; and at Paris, Brussels and . 


Milan Вее Advts., pp. 1050 and 1276 


CAR HEATERS (ELECTRIC), MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Parie, Brussels and 
Milan See Advts., pp. 1050 and 1276 

BRITISH JOHNS-MANVILLE СО, Lt3, 81, 
F-nehurch.st. London, Е.С. 

BRITISH PROMETHEUS CO, Ltd, 18, Lon- 
dou-rd, Kingston-on- Thames (Promotheus 
A ingston-on- Thames, 19 P,O. Kingston) For 
details as to our Manufactures see page 778 

DOWSING RADIANT HEAT CO, Ltd, 24, 
Budge-row, Cannon-at, London, Е.С. (459 
Bank) See Advts., pp. 1081 and 1244 


. САК MOTORS, MAKERS OF. 


. BRUSH ELECTRICAL ENGINEERING CO 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

Geipel & Lange, Vulcan Works, S-, Thomas-st 
London, S. E. 


ELECTRICAL TRADES’ DIRECTORY —1904. 


CAR—CAS 


| JOHNSON-LUNDELL ELECTRIC TRACTION CO, 

| Ltd, 164, Soho-sq, London, W. 

‚ LAHMEYER ELECTRICAL CO, Ltd, 109-111, 

| New Oxford-st, London, W. 

| Mather & Platt, Ltd. Salford Ironworks, Man- 
chester (Mather Manchester) ;and at London 
and Glasgow 

RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopsgate-st Withiu. London, E. C.; and 
City Electrical Works, Bradford 


CAR AND TRUCK BUILDERS. 


t 

| 

‚ Blackwell (Robert W.) & Co, Ltd.. 59, City-rd, 
| London, E.C.; and at Paris, Brussels and 
| Milan See Advts., pp. 1050 and 1276 

| Brill (J. Ц.) Co, 110, Cannon-st, London, Е.С. 
BRUSH ELECTRICAL ENGINEERING CO, 
| Ltd, Victoria Works, Belvedere-rd, Lambeth, 
| London, S.E. 

, HURST, NELSON & CO, Ltd, Motherwell ; 
| Chatsworth Wagon Works, near Cheater- 
| field; and 14, Leadenball-st, London, Е.С. 


| CAR WHEELS АМО AXLES, MAKERS ОР. 

Hadfield's Steel Foundry Co, Ltd, East Hecla 
Worke, Tinsley, Sheffield ; and 50, Lime-st, 
London, E.C. 


CARRIACES AND CABS (ELECTRIC', MAKERS OF. 


PRITCHETTS & GOLD, Ltd, Feltham, Middlesex 
(Pritchetts Feltham) See Advt., p. 1015 


CARS FOR ELECTRIC RAILWAYS, MAKERS OF. 


British Westinghouse Electric & M’fg. Co, Ltd‘ 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

| BRUSH ELECTRICAL ENGINEERING CO, 

| Ltd, Victoria Werke, Belvedere-rd, Lambeth, 


| 
| 
| 


| London, S.E. 
| Cravens, Ltd, Darnall, Sheffield 

: HURST, NELSON & CO, Ltd, Motherwell : Chate- 
| worth Wagon works, near Chesterfield ; and 
| 14, Leadenhall-st, Lcndon, Е С, 


CASE (APPARATUS, &c.) MANUFACTURERS. 


Cook, Lewis, 88, Church at, West Ham, 
London, E. 

Stockall (J. J.) & Sons, Ltd, б, 8 and 10, 
Clerkenwell-rd, London, E.C. 


CASINCS AND CLEATS (WOOD), MAKERS OF AND 
DEALERS IN. 


Addington Timber, Slate and Cement Со, Ltd, 
Clarence Wharf, Surrey Canal, London, $.Е. 

Вахепаме & Co, Miller at, Manchester ; and at 
Edit. burgh (Dealers) 

Beecroft & Wightman, Ltd, Harris st, Brad ford; 
and Burleigh-st, Hull 

Causley, S. & C., 33, High-st, Kingsland, Lon- 
don, N.E. 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Pa~liament-mans, Victoria- 
8t, London, 8.W. 
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Telephone, 
No. 1168 LONDON WALL 


· Е. « 6. HARRIS, .:::: 


Telegraph Address: 
„% FANDECORS. L^NDON." 


GENERAL TIMBER MERCHANTS AND MOULDING MANUFACTURERS, 


Offices, 
Stores and 
Mills : 


SSR, WILSON STREET, FINGBURY, EC., 
107-8.9, SNOWG FIELDS, NEWCOMEN STREET, BORO', 
VICTORIA WHARF, PALMER RD., GREEN ВТ., BETHNAL GREEN, E. 


we 


And THE RODING TIMBER YARD AND JOINERY 5 ILFORD, ESSEX. 


CASINGS 


AND 


BLOCKS. 


Accumulator Cases and Wood Fittings made on Shortest Notice: 


Please write for Latest Illustrated Price List to 


_ Head Office -58R, 


WILSON STREET, F 


„с. 


HARRIS, J. Е. & G., 
58R, Wilson-st, Finsbury, E.C., | 
107-8-9, Snows Fields, Newcomen-st, В.Е. 
Victoria Wharf, Palmer-rd, Green-st, Bethnal 


Green, E, LONDON; and the Roding 
Timber Yard and Joinery Works, Ilford, 
Еввех. See Advt. above 
Illingworth, Ingham & Co, Wellington-st, Leeds. 
Ingram, Perkins & Со, 37, Beech-st, London, Е.С. 
Johnston, C. E., 118, Hoxton-st, London, N. 
McGaw & Co, York-rd, Lambeth, London, S.E. 


 CASTINCS AND COVERS FOR ELECTRIC LIGHTINC, 
SPECIALITIES FOR. 


GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-mans, Victoria- 
st, London, S. W. 


CASTINCS FOR ELECTRICIANS, MAKERS OF. 
(See also Dynamo Castings and Metal Castings.) 


ALLEN (EDGAR) & CO, Limited, Imperial 
Steel Works, Tinsley, Sheffield See insert 
Advt facing p. 1262 

Carr (Rowland) & Co. 6 and B, Lime-st-sq, 
London, E. C.; and at Glasgow and Man- 
chester 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
55 5 N. Bee insert Advt. 
facing p 

Crofts, Alfred, 115. Dolphin-lane, Dover 

Estler Bros, 25, Laurence Pountney-ln, Cann: n- 
et, E.C., and (works) South Molton-rd, Vic- 
toria Docks, E., London 

Falkirk Iron Co, 67, Upper Thamee- st, Lon- 
дог, E.C. ; and at Falkirk, N.B. 

McCallum, W. C., 251 & 232, Aston-rd, Birming- 


am 

REASON MANUFACTURING СО, Limited. 
Offices and Works: Lewes-rd, Brighton See 
Advt., p. 1094 

Shaw (W.) & Co, Middlesbrough ; and London 

Turner, Stuart, Shiplake, Henley 


CATALOCUES AND PRICE LISTS, ISSUERS OF. 


Binko (H.) & C», 34, Leadenlall.street, Lon- 
dor, E.C. 


CONSOLIDATED ELECTRICAL CO, Ltd. 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt 
facing p. 1292 


CEILING ROSES, MAKERS OF. 


Baxendale & Co, Miller-st, Manchester ; and 
at Edinburgh 
CONSOLIDATED ELECTRICAL СО, 143, 
Northampton Works, Мог’ a орђеп-рготе, 
Canonbury, London, М. See insert Advt. 
facing p. 1292 
Davis Electric Lamp Co, 17, Moor-*t, Cambridge 
Circus, London, W.C. See Advt., p. 1218 
DORMAN & SMITH, Ordral Station Electrical 
Works, Salford, Manchester; and 84, Charing 
Cross-rd, London, W.C. See Advt., p. 6 
GREVENER, J. & H., 22, Basinghall-st, London, 
E. C. (Sole Agents of Metallwerk Electra, 
Ltd. Gummersbach, Rheinland) See Айт, 
p. 1103 
HARRIS, J. F. & G., 
58R, Wilson-st, Finsbury, EC. 
107- 8- 9, Snowa Fields, Newcomen- st, S E. 
Victoria W bart, Palmer-rd, Green-st, Bethnal 
Green, Е., LONDON ; and the Roding 
Timber Yard and Joinery Works, Ilford, 
Essex. See Advt. above 
LUNDBERG, A. P., 1 REC? 
Electrical Works, 477 ; 
Liverpool-rd, London, N. EKTRIK 
see Advt., p. 1292 TRADE MARK 
Müller, C. A., 6, Mornington-villas, Bradford 
TAYLOR, TUNNICLIFF & CO (1900), Lu. 
Eastwood, Hanley; and 25, Holborn- 
viaduct, London, Е.С. See Advt., р. 1264 


CELLS FOR ACCUMULATORS, MAKERS OF. 


CHLORIDE ELECTRICAL STORAGE СОМ. 
PANY, Ltd, Clifton Junction, nr Manchester; 
78, King- -st, Manchester ; aud 39, Victoria- 
st, London, S.W. See insert Advt. facing 
p. 1034 

D.P. BATTERY COMPANY, LTD, 11, Victoria-st, 
London, S.W. Works: Lumford Mille, Bake- 
well, Derby shire Bee Advt., p. 1033 

Hessberg Brothers, 102, Fenchurch. st, Londoo, 
Е.С. 


3 


АМО 


| AbTERNATORS. 
| PObYPHASE MOTORS. 


| 


75 В.Н.Р. 3-PHASE INDUCTION MOTOR. 


Telaruuis * IRONCLAD MANCHESTER.“ Telephone Nos. 4752 and 5338. 


DEA 


AND 


MULTIPOLAR GENERATORS. 
ENCLOSED MOTORS. 
VARIABLE SPEED MOTORS. 


3—1 VARIATION BY SHUNT REGULATION. 


STANDARD 4-POLE SEMI-ENCLOSED MOTOR. 


— m, 


CONTRACTORS TO H.M. GOVERNMENT, ADMIRALTY & WAR OFFICE. 


Teleyrams :—" IRONCLAD MANCHESTER,” Telephone Nos. 4752 and 5388 
Telegraphic Address ` Nat. Tel 
LONDON ADDRESS -Albert Chambers, 49, Queen Victoria St. — "UwFORMER LONDON," 5739 Вал} 


GLASGOW  ,, 19, Waterloo Street. „ IRONCLAD GLAsGow.” 1400 Аг 
NEWCASTLE AGENCY- Messrs. В. Bowran & Co., 3, St. Nicholas А : —— asl 
Buildings. y | BoWRAN NEWCASTLE." 1780 
CARDIFF ADDRESS—Prudentiai Buildings, St. Mary Street. H DYNAMO CARDIFF." 1024 
P. Dignized by Nat IV 
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‘TRAUN (Der. HEINR.) & SONS (formerly 

Harburg India Rubber C. Со.), 8, Red- 
cross-st, London, Е.С. See Advts., pp. 
1071, 1224 and 1328 

WINTER, F , 8, Redeross.st, London, E.C. 
Boo Advts., PP. 1071, 1224 and 1328 


CEMENT (SEALINC), MANUFACTURERS OF. 


Massachusetts Chemical Co, 6, 7 and 8, Cru tched 
Friare, London, E.C. 


CENTRAL STATIONS, 
EQUIPMENT, CONSTRUCTION, ERECTION, AND MAIN. 


TENANCE OF, CONTRACTORS FOR. 
Black wel] (Robert 


British Westiughouse Electric & M'fg. Co, Ltd, 

Westinghouse. building, Norfolk-xt, Strand, 
p. 1091 

BRUSH ELECTRICAL ENGINEERING со, 
Ltd, Victoria Works, Bel vedere-rd, Lim beth, 
London, S.E. 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
St, London, E.C. ; Tower-hldys, Water-sr, 
Liverpool ; 36, Victoria 8t, Manchester ; and 
81, St. Vincent-st, Glasgow See Advt., p. 24 

Corlett Electrical Engineering Co, Ltd, Wigan ; 
and Union.bldgs, St. John-st, Newcastle- 

`  on-Tyne 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, Е.С. ; and Branches. 
Works : Chelmsford See Advt. inside front 


cover 
ELECTRIC CONSTRUCTION 
Limited, Dashwood House, 9, New Broad. 
st, London, E.C.; and Wolverhampton 
See insert Advt. fa р. 1088 
ELECTRICAL COMPANY, Ltd, 121 - 125, 
Charing Croes.rd, and 162, Shaftesbury-ave, 
London, W.C.; Grosvenor. chmbrs, 33, 
Blackfriars-st, Manchester ; Baltic-chmbra, 
Wellington-st, Glasgow ; 134, North.at, 
Brighton ; 17, York-st, Sheffield; and at 
Beltast and Dublin Bee insert Advt. facing 


| р. 1092 
ELECTRICAL POWER STORAGE COM- 
PANY, Limited, 4, Great Winchester-at 


Dennis & Co, Albert-bldgs, 49, Queen 
Victoria-at, London, Е.С.) See Adyt. p.7 


(Ferrantt Holliniood, 91, 48 and 56 Кан. 
worth, Manchest, r) | 

GLOVER (Е. А.) & СО, Ltd, 10 and 12, Garrick- 
st, Covent Garden, London, W.C. 
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COMPANY, 


СЕМ СЕМ 


INTERNATIONAL ELECTRICAL ENGI. 
NEERING CO, Clun House, Surrey-strea-, 
Lyndon, W.C. See insert Advt. facing p. 1102 

Jackson (Р. В.) & Co, Limited, Salford Rolling 
Mills, Manchester 

JOHNSON & PHILLIPS, Victoria Works, Ol. 
Charlton, Kent; and 14, Union court, Old 
Broad.st, London, Е.С. gee Advt., p. 5 

LAHMEYER ELECTRICAL CO, Ltd, 109.111, 
New Oxford-st, London, W.C, 

Mather & Platt, Ltd, Salford Iron Worka, Man- 
chester (Mather Manchester): and at London 
and Glasgow 

MAXIM (SIR HIRAM) ELECTRICAL & 
ENGINEERING CO, Ltd, Maxim Works, 
Gillingham-st, Westminster, London, S. W. 

MUIRHEAD & СО, 54, Old Broad.st, Гордо, 
Е.С. Works: Elmers End, Kent See Advt , 
р. 1156 

NATIONAL PROVINCIAL ELECTRICITY 
CORPORATION, Ltd, 118, Queen Victor ід. 
st, London, Е.С. 

Newton's, Li nited, Taunton 

PARKER, THOMAS, Limited, Wednesfield-ri, 
Wolverhampton 

PRENTICE, NAPIER, Stowmarket 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Ánne'sga е (siemens London, 480 West- 
minster), and York-mans:on, York-st (Sten- 
bralos London, 452 Westwuinater), West. 
minster, Lon- on, S.W, Works : Woolwicn 
and Stafford. Branchea: Newcastle-on-Ty ne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
ale» at Sydney and Melbourne 

STIRLING COMPANY, 55, Deansgate-arcade, 
Manchester ; and 58, Victoria. st, West min. 
ster, London, S. W. 

ЗОТЕВ (FRANK) & CO, Ltd, 66, Berners.st. 
(works: H an way-st, Oxford st), London, W. 
See insert Adyt. facing p. 1068 

WHITE (J. d.) & Co, Ltd, 224, College- hill, 
Cannon-st, London, E. C. 

WITTING, EBORALL A CO, Ltd, Temple Bir 
House, Fleet-st, London, Е.С. (Reactuscc 
London, 58? and 5096 Holborn) See insert 
Advt. facing p. 1096 


CENTRAL STATION ACCESSORIES, MAKERS ОЕ. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Werks N rthaim pton-grove, 
Canonbury, London, N. See iert Adyt. 
facing p. 1292 

Davi« Electric Lamp Co, 17, Moor.st, Cambridge 

. Circus, Londop, W. C. See Advt., p. 1218 

HARRIS PATENT PEED WATER PILTER, LTD, 
73, Queen Victoria-st, Lon ‘oa, E. C.; and at 
Sunderl«nd and Green xk (WATER PURIFY. 
ING APPARATUS) Bee insert Advt. facing 
р. 1328 

a & 135 76-78, Vork- st, Westminster, L wd n, 


N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria.st, London, Е.С. Wo Ка: 
Horton Kirby, Kent 


CENTRAL STATION BUILDING CONTRACTORS. 


British Westinghouse Electric & Mfg. Co, Lt, 
Westinghouse. building, Norfolk. st, Strand, 
London, W. C. Bee Advt., p. 1091 


FE. D 74+ 


СЕМ—СНА 


CENTRAL STATION ENCINEERS. 


THAMES IRON WORKS, SHIPBUILDING AND 
ENGINEER NG co, I. To (Thames Electrical 
Engineering Works). Head Office : Canning 


Town, E.; City Office: 17, Philpot-lane, Е.С 
London | 


CENTRAL STATIONS, EXPERT ADVISERS IN CON. 
STRUCTION AND EQUIPMENT. 

British Westinghouse Electric & M'fg. Co, Ltd, 
Ww estinghouse-building, Norfolk-st, Strand, 
London, W. C. See Advt., p. 1091 

Cozens- Hardy, E. H. (O'Gorman & Cozens- Hardy), 
82, Victoria-st, Westininster, S.W., and 50, 
Ladbroke-grove, W., London 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, Е.С. ; and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

ELECTRICAL STANDARDIZING, TESTING AND 

' TRAINING INSTITUTION, Faraday House 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 

Bawtayne & Zeden, 9, Queen-st-pl, London, Е.С. 

O'Gorman & Cozens-Hardy, 82, Victoria-st, 
Westminster, S.W. 

- STIRLING COMPANY, 53, Deansgate, Manchester; 
& 53, Victoria-st, Westminster, Lond., S.W. 

 WARDEN.8TEVENS, Р. J., A. M. I. E. E., Con- 
naught Mansions, 34, Victoria-st, West. 
minster, London, S.W. 

-Wordingham, C. H., M. I. C. E., M. I. M. E., M. I. E. E., 
Tue Admiralty, Whitehall, London, S.W. ; 
Aubrey House, Ke w-rd, Richmond, Surrey 


CENTRAL STATION SAFETY SWITCH CEAR, 
MAKERS OF. 
CONSOLIDATED ELECTRICAL CO, Ltd 
Northampton Works, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

COWANS LIMITED, Spripgfield-lane, Salford, 
Manchester ; and Grosvenor-mansions, 82, 
Victoria-st, London, S.W. Вее Advt., p. 1254 

NALDER BROS & THOMPSON, Limited. 34, 
Queen-st, London, Е.С. See Advts., pp. 1022 
and 1327 


CENTRAL STATION SUPPLIES, MAKERS OF. 


Davis Electric Lamp Co, 17, Moor-st, Cambridge 
Circua, London, W.C. See Advt. р. 1218 

(пере! & Lavge. Vulcan Works, St. Thomas. st, 
London, S. E. 

. LISTER ELECTRIC MANUFACTURING CO.(THE), 
Daur:ley, Glos.; 52, Cannon-st, London, E. C.; 
aod Baltic Chambers, 50, Wellington et, 
Glasgow See insert Advt. facing p. 1086 

Spagnoleui (J. E.) & Co., Goldhawk Works, 
Goldhawk-rd, London, W. 


CENTRAL STATION VOLT- AND AN-METERS, 
MAKERS OF. 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse building, Norfolk-st, Strand, 
}ondon, W.C. See Advt., p. 1091 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton - grove, 
Сапоођигу, London, N. See insert Advt. 
faring p. 1292 
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EVERSHED and VIGN OLES, Limited, Acton-lane 
Works, Chiswick, W., and 110, Cannon-st, 
E.C., London 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S. E. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union- court, Old 
Broad- st, London, Е.С. See Advt., p. 5 

MUIRHEAD & CO, 54, Old Broad-s!, London, 
E.C. Works: Elmers End, Kent Sse Advt., 
p. 1156 

NALDER BROS & THOMPSON, Ltd, 34, Queen- 
st, London, E.C. See Advts., рр. 1022 & 1327 

N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-st, London, E.C. Works: 
Horton Kirby, Kent 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton Avenue Works, New Southgate, 
N, London (Calibrate London, 4614 Hol- 

born) See Advt., р. 1162 
Ayrton and Mather's Patent. 


— — — — 


Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W 


CENTRAL TELEPHONE SWITCHBOARDS, MAKERS OF. 

BRITISH INSULATED AND HELSBY CABLES, 
Ltd. Offices: Prescot, Lancer., and Helsby, 
near Warrington; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 

BRITISH L. M. ERICSSON MANUFACTUR. 
ING CO, Ltd, Byron House, 82-85, Fleet- 
8", London, Е.С. Works: Beeston, Notts. 
Зее Advt., р. 1304 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton - grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 | 

National Telephone Со, Ltd, Telephone House, 
Victoria Embankment, London, Е.С. See 
Advt., p. 1308 


CHAIN PIPE WRENCHES, MAKERS OF. 
Blackwell (Robert W.) & Co, Ltd, 59, City-road, 
London, Е.С. : and at Paris, Brussels and 
М lan See Advts., pp. 1059 and 1292 
Easterbrook, Alleard & Co, Ltd, Sheffield ; and 
$9, Lime-st, Loadon, E.C. 
HARDY PATENT PICK CO, Ltd, Heeley, Sheffield ; 
and 25, Queen Victoria-st, L^ndon, E C. 
SELIG, SONNENTHAL & CO, 85, Queen Victoria- 
et, and Lambeth-hill, London, Е.С. (Scl ig 
London) 

WILLCOX (W. H.) & Co, Ltd, Offices 23, 
Warehouses, 34 and 36, Southwark St,, 
London, S. E. See Advt., p. 3 


СНАЈМЗ AND FITTINCS FOR SUBMARINE CABLE 


STEAMERS, MAKERS OF. 
Brown, Lenox & Со, 9, Martin’s-lane, Cannon St, 
E. C., and Westferry-rd, E., London 
JOHNSON & PHILLIPS, Victoria Works, Ola 
Charlton, Kent, and 14, Union-court, © 
Broad-st, London, Е.С. See Advt.. р. 5 


CHARCOAL SHEET IRON MANUFACTURER. 


Jenkins, Robort, 88, Bishopegate-st Within, 
London, E.C. 
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CHATTERTON'S COMPOUND, MAKERS OF. 


CORT (ARTHUR) & CO, 277, Camberwell New- 
rd,and Leipsic Works, Camberwell, London, 
S.E. See Advt., р. 1224 

McDowell, R. W. H., Salter’s-ct, Bow-lane, Lon- 
dun, Е.С. 


CHEMICAL APPLIANCE AND APPARATUS MANUFAC- 
TURERS AND IMPORTERS. 


DOULTON & CO, Ltd, Royal Doulton Potteries, 
Lambeth, London, S E. See Advts., pp. 
1077 and 1230 

GRIFFIN (JOHN J.) & SONS, Ltd, 20-26, Sar- 
dinia-st, Lincoln's Ion Fields, London, W.C. 


CHEMICAL CLASS & APPLIANCE MANUFACTURERS. 


Butterworth Bros., Ltd, Newton Heath Glass 
Works, Manchester (Glasses Newton Heath, 
22 Failaworth Nat.) 
STIFF (J.) & SONS, London Pottery, Lambeth, 
London, 5.Е. Бөө Advt., р. 1230 
Stoneware and Porous Ware only. Acid Pans, 
Stills, Retorts, Tops, Bottles, Jars, d. 


CREMICAL MANUFACTURERS AND MERCHANTS. 


Bayley (F. S.), Clanahan & Co, 79, Mosley.st, 
Manchester 

BOOR (GEORGE) & CO, 39, Mincing-In, London, 
Е.С. See Advt., p. 1017 

Christopherson (Clifford) & Co, 21, Mincing- 
lane, London. E.C. 

Coigaet & Co, 150, Fenchurch-st, London, Е.С. 

Crane (Fredk ) Chemical Co, 22 and 23, New- 
hall-hill, Birmingham 

Massachusetta Chemical Co, 6, 7 and 8, Crutched 
Friars, London, E.C. 

Petri Bros, 39, Lime-st. London, EC. 

Polglase & Co, Skinnerburn-rd, Newcastle-on- 
Tyne 

Royse (S. W.) & Co, St. Andrews-chnibrs, Albert- 
ва, Manchester 

Zimmerman, А. & M., ö, Lloyd's-ave, London, Е.С. 


CHEMICALS FOR BATTERIES, MAKERS OF AND 
DEALERS IN. 


BERK (Р. W.) & CO, Limited, 1, Fenchurch-ave, 
E.C., and Abbey Mills Chemical Works, 
Stratford, E., London See Advt., p. 1018 

Houlder (W.), Son & Co, Norwood Works, 
Southall, Middlesex 

CHEMISTS. 
Analytical. 

Dyer, Bernard, D.Sc., 17, Great Tower-st, 
London, E.C. 

JOHNSON, MATTHEY & CO, Limited, 74 to 
81, Hatton-gdn, London, Е.С. See Advt., 

р. 1261 

KERSHAW, J. B. C., Faraday House, 8, Charing 
Cross- rd, London, W.C. ; and West Lanca- 
shire Laboratory, Waterloo, Liverpool 

Kitto, Benedict, 30 and 31, St. Swithin's-lane, 
London, E.C. 

Williams, E. S., Assay Office Laboratory, Swan- 
sea 


Consulting. 
Anderson, Fred. A., 73, Queen Victoria-st, 
London, E.C. 


CHA—CHI 


Armstong, E. F., Ph.D., 55, Granville Park, 
Lewisham, S.E. and Central Technical 
College, Exhibition-rd, S.W., Londoa 

Bell & Neumann. 3, Mincing-lane, London, Е.С. 

Bolas, T., F. C. S., F. I. C., &c., 60, Grove Park-ter, 
Chiswick, London, W. 

Dickson, S., F. C. S., 2, Broadway, Westu.inster, 
London, S.W. 

ELECTRICAL STANDARDIZING, TESTIN3 AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 

(Standardizing London, 5045 Gerrard) 

FRISW ELL, RICHARD JOHN, F.I.C., F.C.S., 
45, Great Tower-st, fonds. E.C. 

Gore, Dr. G., F. R. S., 20, Easy-row, Birmingham 

Hurst, Geo. H., F.C.S., 20 and 22 Blackfriars-st, 
Manchester 

Hyde, Ellis, BSc, Ph.D., 55, 
Manchester 

Kershaw, J. В. С., Faraday House, 8, Charing 
Cross-rd, London, W. C.: and West Lanca- 
shire Laboratory, Waterloo, Liverpool 

Lewkowitscb, Julius 55, Queen Victoria-st. 
London, E.C. 

Ling, А. В., 78, Gt. Tower-st, London, Е.С. 

McTear, J., 23, Victoria-st, London, S.W. 

Smetham, A., 16, Brunswick-st, Liverpool 

Stanger, R. H. Harry, 2, Broadway, London, S.W. 

Swinburne, Cooper and Baillie, 82. Victoria: st, 
London, S. W. (Electro-Metallurgical) 

Taylor, Leo, 31, Mooryate-st, London, Е.С. 

Теггу, H. L., 23, Hopwood-ave, Market-place, 
Manchester 

Westmoreland, J. W., 3, Love-lane, Eastcheap, 
London, E. C. 


Manufacturing. 


Allen (F.) & Sons, Phoenix Chemical Works, 
Poplar, London, E. 

Allen & Hanburys, Limited, Plough-ct, Lombard- 
st. London, Е.С. 

BOOR (GEORGE) & CO, 39, Mincing.lane, 
London, E. C. See Advt., p. 1017 

Burroughs, Welleome & Со, Snow-hill-bldgs, 
London, E.C. 

Houlder (W.), Son & Co, 
Southall, Middlesex 
Lawes ‘John Bennet) & Co, Limited, 21, Mincing- 

lane, E.C., and Millwall, E., London 
Polglase & Co, Skinuerburn-rd, Newcastle-on- 
Tyne 
У т Chemical Co, Ltd, Washington Sta- 
tion, co. Durham 


CHIMNEY SHAFTS AND SPIRES, CONTRACTORS FOR 
THE REPAIR OF. 


Alphons Custodis Chimney Construction Co, 119, 
Victoria-st, Londoa, S. W.; aud at Sh- field 
Faulkner, J., 13, Great Ducie-st, Strangeways, 
Manchester ; and 198, York-st, Belfast 
Lewis, Joseph, 5 and 6, Great Winchester-st, 
London. E.C. (3055 Central) 
Examination, alteration, and repair of tall 
chimneys, and all lofty work, without scaf- 
folding and stoppage of works, in any part of 
the kingdom. | See " Lightning Conductors.” 


Tosh (David) & Son, 77, Queen-st, Glasgow ; and 
(works) Houston-st, Greenock 


Fountain.st, 


Norwool Works, 
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A 


Obtainable only from 


ROBERT W. BLACKWELL & Co., Ld., 


59, CITY ROAD, LONDON, E.C. 


CHINA COODS (FOR ELECTRICAL PURPOSES), 
MAKERS OF. 
'ULLERSLIMITED,S, Laurence Pountney-hill, 
London, E.C. ; and at Tipton and Hanley 
Вее Advt., p. 1229 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Nortba npton-grove, 
Ca ,опђагу, London, N. See insert Advt. 
facing p. 1299 

DE GRE.LE, HOUDRET & co, 130, London 
Wall, London, E.C. 

LUNDBERG, A P, Pioneer REC? 
Electrical Works, 477-487, JEKTRIK 
Liverpool-rd, London, Х. 
See Advt., p. 1292 TRADE MARK 

MACINTYRE (JAMES) & CO, LTD, Washington 
China Worke, Burslem See Advt., р. 1264 

TAYLOR, TUNNICLIFF & CO. (1900), Ltd, 
Eastwood, Н шеу ; and 23, Holborn-viaduct 
London, Е.С. See Advt., р. 1264 


CHRONOCRAPHS, MAKERS OF. 
Stockall (J. J.) & Sous, Ltd, 6, 8 & 10, Clerken- 
же rd, London, Е.С. 


H 


CICAR LIGHTERS (ELECTRIC), NAKERS OF. 
DONNELLA (0. H.) & SON, Ltd, 58 and 60, 
Mortimer-st, W., and 43, Kirby-st, Hatton- 

gin, E.C., London See Advt., р. 1335 
BRIT SH PROMETHEUS COMPANY, Ltd, 
18, London-rd, Kingston-on- Thames (Prome- 
theus Kinyston-on- Thames, 199P.0. Kingston) 
for detai's of our Manufactures see paye 788 


CIRCUIT BREAKERS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City rd, 
Londup, E. C.; aud at Paris, Brussels and 
Milan See Advts., above and p. 1276 

British Westinghouse Eleetric & M'fg. Co, Ltd, 
Weastingiouse-building, Norfolk.st, Strand, 
London, W.C. Вее Advt., p. 1091 

BRITISH  THOMSON.HOUSTON CO, Ltd, 
Hend Office and Works, Rugby; Reg. Office, 
85, Canuon-st, London, E. C.; and at Glas- 
gow, Sheffield, Belfast, Manchester, New- 
castle on-Tyne and Cardiff See Аду, 


р. 11 

CONSOLIDATED ELECTRICAL СО, L‘d, 
Northampton Works, N ort hara ptou-grove, 
C nonbi;rg, London. N. See insert Advt. 
facing p. 1292 


Blackwell (Robert W.) & Co, 


FERRANTI LIMITED, Hollinwood, Manchester 
(Ferranti Hollinwood, 31, 48 and 56 Fails- 
worth, Manchester) 

Geipel & Lang», Vulcan Works, St. Thomas-st, 
London, В.Е. 

Kelvin & James White, Ltd, 16-20, Cambridge-st, 
Glasgow; and 66, Victoria-st, London, S.W. 

NALDER BROS. & THOMPSON, Limited, 
34, Queen-st, London, Е.С. Вез Advts., pp. 
1022 and 1327 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fieet-st, Loudon, Е.С. (Reactance 
London, 582 and 5906 Holborn) See insert 
Advt. facing р. 1006 = 


CIRCUIT BREAKERS (AUTOMATIC), MAKERS OF. 


Blackwell (Robert W.) & Co. Ltd, 59, City- rd. 
Гард ос, E. C.; aod at Doris, Brussels and 
Milan See Advts. above and p. 1276 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

Geipel & Lange, Vulcan Wo ks, St. Thomas. st, 
London, S. E. 

KEY ENGINEERING CO, LTD (TEE), 82, Victoria- 
at. London, S. W.; and 14, College Land, St. 
Mar est, Manchester 

NALDER BROS. & THOMPSON, Limited, 
53, Queen st, London, Е.С. See Advts. pp. 
1022 aud 1327 

N.S. ELECTRIC STORAGE CO, LTD, 159, 
Queen Victoria-st, London, Е.С. Works : 
Horton Kirby, Kent 

Spagnoletti (J. E.) & Co, Go!dhawk Works, 
Goldha k · rd, London, W. 


CIRCUIT BREAKERS (SAFETY), FOR BROKEN 
TROLLEY WHEELS, MAKERS OF. 
Ltd, 59, City-rd, 


and at Paris, Brussela and 
See Advts., above and p. 1276 


London, E. C.; 
M:lan 


CIRCUIT PILLARS, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Lrd, 


Northampton Works, Northamo'on -grove, 
Can nhure, London, №. Воз insert Advt. 
facing p. 1292 
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CLAMPS FOR CONDUCTING WIRE, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 


facing p. 1293 


CLEATS, MAKERS OF (see also Casings and 
Cleats, and Wood Casings). 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northamptun Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Mole (M.) & Son, Stamping and Piercing Works, 
Charlotte-st, Birmingham (fetal Cleats) 


CLEATS (CLASS AND PORCFLAIN), MAKERS OF. 


Kramer (Н. У.) & Co, Locksbrcok, Bath; 19, 
Pine-st, Manchester: and 110, Brunswick- 
st, Glasgow 


CLOCK WHEELS, PINIONS, Ac, MAKERS OF. 


Grimshaw & Baxter, 29 to 57, Goswell-rd, Lon- 
don, Е.С. 

Stockall (J. J.) & Sons, Ltd, 6, 8 and 10, Clerken- 
well-rd, London, E.C 


CLOCKS AND SYNCHRONISATION MECHANISM 
(ELECTRIC), MAKERS OF. 


BARR & STROUD, Anniesland, Glasgow, W. 

GENT & CO, LTD, Faraday Works, Leicester 
(Гоаа воће Leicester, 151); 54, Upper Thames- 
rt, London, Е.С. (Aniſeedge London, 8135 
Bank); 67, High-bridge, Newcastle-on-Tyue 
(1135); 16, Rosemary-at. Belfast; and 51, 
Buobanan- st, Glasgow бөө Advt., p. 1305 

HOPE-JONES, FRAN K, 32 & 34, Clerkenwell- 
rd, London, E.C. 

Kelvin & James White, Ltd, 16-20, Cambridge-st, 
Glaegow ; aud 66, Victoria-st, London, S.W. 

Stockall (J. |. ) & Sons, Ltd, 6, 8 and 10, 
Clerkenwell-rd, London, E. С. 

SYNCHRONOME со, 52 and 54, Clerkenwell- 
rd, London, E.C. 


CLUTCH AND PULLEY MANUFACTURERS. 


Mather & Platt, Ltd, Salford Iron Works, Man- 
chester (Mather Manchester) ; and at London 
and Glasgow 


COAL AND ASH-HANDLING MACHINERY, MAKERS OF. 


HARDY PATENT PICK 00, LTD, Heeley, Shef- 
field ; & 22, Queea Victoria-st, London, E.C. 


COAL CONVEYERS AND ELEVATORS, MAKERS OF. 


HARDY PATENT PICK CO, LTD, Heeley, Shef- 
field ; & 22, Queen Victoria-st, London, E.C. 


COAL-CUTTERS, ELECTRIC, MAKERS OF. 


Clarke, Steavenson & Co, Ltd, Hoyland Common, 
Barnsley, Yorks. 

Corlett Electrical Engineering Co, Ltd, Wigan ; 
and Union-bldge, St John-st, Newcastle-on- 
Tyne 

Davis J. ) & Son (Derby), Ltd, All Saints Works, 
Derby; and 26, Victoria-st, London, S. W. 
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HARDY PATENT PICK CO, Ltd, Heeley, Sheffield; 
and 22, Queen Victoria-st, London, Е.С. 
Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester) ; and at London 
and Glasgow 

Scott (Ernest) & Mountain, Ltd, Close Works, 
Neweastle-on-Tyne ; and Norfolk House, 
Laurence Pountney-bhill, London, Е.С. 


COIL WINDERS AND REPAIRERS. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 


facing p. 1292 


COIL WINDING CEAR AND MACHINERY, MAKERS ОР, 
Larmuth (Т.) & Co, Cross 1n, Salford, Manchester 


COILS, MAKERS OF. 


Blair, Campbell & McLean, Scotland-street 
Copper Works, Glasgow 

Bryan (C.) & Со, 87, Wellington-st, Gunnersbury, 
London, W, 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northamptoa-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

MUIRHEAD & CO, 54, Old Broad-st, London, 
Е.С. Works: Elmers End, Kent See Advt. 
p. 1156 


COILS (CHOKING OR IMPEDANCE), MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. see insert Advt. 
facing p. 1292 

JOHNSON & PHILLIPS, Victoria Worke, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad st, London, Е.С. See Advt., р. 5 


COILS (ELECTRIC ICNITION), MAKERS OF. 


BISHOP (W. J.) & CO, Faraday Worke, Gladstone- 
rd, Croydon 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., р. 5 


COILS (MEDICAL AND INTENSITY), MAKERS OF. 


Rosenberg (A.) & Co, 21, Southampton- оя, 
London, W.C. 


COIN FREED METERS (ELECTRICAL), MAKERS OF. 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helsby, 
near Warrington; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 

Geipel & Lange, Vulcan Works, St. Thomas st, 
London, S.E. 

REASON MANUFACTURING CO, Ltd. Offices 
and Works: Lawes- гд, Brighton See Advt. 
р 109% 
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COLLECES, SCHOOLS, INSTITUTIONS, дс. 


(at which the Theoretical and Practical Appli- 
cations of Electricity are a feature of the 
Curriculum). 


For List of Professors in the Universities, Colleges, 
dc., marked * sec рр. 707 to 742, and also entries 
in Alphabetical Section. 

"Aberdeen University 

* Battersea Polytechnic Institute, Battersea Park- 
rd, London, S.W. 

*Birkbeck College, Breama-buildings, Chancery- 
lane, London, W.C. 

Birmingham University 

*Birmingham Municipal Technical School, Bir- 
mingham 

*Borough Polytechnic Institute, 103, Borough-rd, 
London, 5.Е. 

Bradford Municipal Technical College, Bradford 

*Cambridge University 

"Сав (S r John), Technical Institute, Jewry-st, 
London, E. . 

"City and Guilds Central Technical College, 
Exhibition-rd, London, S.W. 

* City and Guills Technical College, Leonard-st, 
Finsbury, London, Е.С. 

"City of London College, White-st, Moorfields, 
London, E.C. 

Crawford Municipal Technical Institute, Cork 

Croydon County Polytechnic, Scarbrook-rd, 
Croydon 

*Crystal Palace Company's School of Practical 

. Engineering, Crystal Palace, Sydenhain, 

London, S.E. 

Darwen Municipal Technical Institute, Dar wen, 

Derby Municipal Technical College, Derby 

*Dublin University MM 

*Durham College of Science, Newcastle-on- 


ne 

East London Technical College, People’s Palace, 
Mile End-rd, London, E. 

*Edinburgh University 

Е CAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing-cross-road, London, W.C. 
(Standardizing London, 5048 Gerrard) 

Engineering Training College, 53, Frederick-st, 
Edinburgh 

FARADAY НООВЕ— See Electrical Standardi- 
zing, Testing and Training Institution 

*Glasgow and West of Scotland Technical 
College, Glasgow 

* Glasgow University 

*Goldsmiths Company's Institute, New Cross, 
London, S. E. 

*Hackuey Technical In:titute, Hackney, London, 
N. E. 

*Halifax Technical School, Halifax 

*Harris Institute, Preston 

*Hartley University СоПере, Southampton 

*Heriot- Watt College, Edinburgh 

*Huddersfield Technical College 

Imperial College of Chemistry, 49 & 51, Imperial- 
Марр. Ludgate Circus, London. Е.С. 

*Ring's College, Strand, London, W.C. 

Leyton Technical Institute, Town Hall, Leyton, 
Essex 

London University 

Manchester Municipal School of Technology 

* Mercliant Venturers’ Technical College, Bristol 


*Northampton Institute, Clerkenwell. London, 
E.C 


* Northern Polytechnic, Holloway, London, N, 

*Owens College, Manchester 

Oxford University 

*Paddington Technical Institute, Saltram-cres, 

. Paddington, London, N.W. . 

* Polytechnic Institution, 509 and 311, Regent-st, 
London, W. 

Postal Telegraph Schools, G. P. O. West, (5th 
Floor) St. Martin s-le-Grand, London, Е.С. 

Queen's College, Belfast 

*Queen's College, Cork 

*Queen's College, Galway 

"Reading College, Reading, Berks. 

*Royal College of Science, South Kensington, 
London, S.W. 

*Royal College of Science, Dublin 

Royal Indian Engineering College, Cooper's 
Hill, Staines 

*Royal Military Academy, Woolwich 

* Royal Naval College, Greenwich 

* Royal Technical School, Salford 

*Royal University of Ireland, Earlsfort-ter, 
Dublin | 

"Rutherford Science College, Newcastle-on- 
Tyne 

St. Andrew's University, St. Andrews, Х.В. 

*St. David's College, Lampeter 

Sheffield Technical School 

South London Inland and Submarine Telegraph 
Training Ccllege, la, A and 5, Saltoun- rd, 
Brixton, London, S.W. 

*South- Western Polytechnic, Manresa rd, Chel- 
sea, орсо, S.W. 

*Sunderland Municipal Technical College, Sun- 
derland 

*Sutherland Technical Institute, Longton 

*Swindon and N. Wilts Technical School, 
Swindon 

Tottenham Polytechnic, 
London, N. 

*University College, Bristol 

*University College, Dundee 

*University College, Glasgow 

*University College, Liverpool 

*University College, London 

*University College, Nottingham 

*University College of North Wales, Bangor 

*University College, Sheffield 

*University College of South Wales and Mon- 
mouthshire, Cardiff 

University College of Wales, Aberystwith 

* Victoria University, Manchester 

*Wandsworth Technical Institute, Wandsworth, 
London, S.W. 

*West Ham Municipal Technical Institute, 
West Ham, E. 

*Woclwich Polytechnic 

* Yorkshire College, Leeds 


South Tottenham, 


COLOUR MAKERS. 


Bowley (S.) & Son, Wellington Works, Battersea- 
bridge. London, S.W. (1 Battersea) 
GRIFFITHS BROS. & CO, Macks-rd, Ber. 
mondsey, London, S.E. (Ади London, 

507 Hop) See Advt., p. 1190 
Special Non-conducting Colours for electrical 
work ; Dry or Ground Colours of all kinde. 
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FRANGIS BAR 


KER & SON, 


12, Olerkenwell Ra., 
LON DON, a.C. 


MAKERS OF ~. у Ж MAKERS OF 
о 
, ANEMOMETERS or 5 @ *. SURVEYING 
5 . = % INSTRUMENTS 
5 SPECIAL MAGNETIC = = 2 | 
= COMPASSES for = з % DRAWING d 
а ELECTRICIANS, S \% INSTRUMENTS. 
б NEEDLES for GAL- ANEROID 
"РА . ас. | BAROMETERS 
an | 
5 JEWELLED HOLES, * $ AROHITECTS' and 
5 * NS > ENGINEERS SCALES. 
s» BARKER'S NEW 4, N Ф 
РАТЕНТ РОСКЕТ „ $ GOLD а SILVER 
HEIGHT RECORDER. "e S CHARM COMPASSES. 


ILLUSTRATED and Descriptive Trade Cata'ogue Post Free. 


COMBINED FAN AND MOTOR (ELECTRIC), MAKERS ОР. 


JOHNSON & PHILLIPS, Victoria Worke, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 


COMMUTATOR BARS, MAKERS OF. 


British Westinghouse Electric & Mfg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

Electrical Company, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury-ave, London, W. C.; 
Grosvenor-chmbrs, 33, Blackfriars-st, Man- 
chester ; Baltic-chmbra, Wellington-street, 
Glasgow ; 134, North-st, Brighton; 17, 
York-st, Sheffield; and at Belfast and Dublin 

_ 800 insert Advt. facing p. 1092 

Newton's, Limited, Taunton 

Stern-Sonneborn Oil Co, 57, Gracechurch.st, 
London, E.C. 


COMMUTATOR SECMENTS (COPPER), MAKERS OF. 


FOREST CITY ELECTRIC СО, 5, Gore.st, 
Piecadilly, Manchester 

Electrical Company, Ltd, 121.125, Charing Cross- 
rd, and 162, Shaftesbury-ave, London, W.C ; 
Grosvenor-chmbre, 33, Blackfriara-st, Man- 
chester ; Baltic-chmbrs, Wellington-street, 
Glasgow; 134, North-st, Brighton; 17, 
York.st, Sheffield; and at Belfast and Dublin 
See insert Advt. facing p. 1092 

LONDON ELECTRIC WIRE CO, Ltd, Anchor 
Works, Playhouse-yd, Golden-lane, London, 
Е.С. See Advt., p. 8 


COMPASS MAKERS. 


BARKER (FRANCIS) & SON, 12, Clerkenwell- 
rd, Londen, E.C. See Advt. above 


COMPOSITION FOR PREVENTING INCRUSTATION IN 
BOILERS, MAKERS OF. 


Houlder (W.), Son & Co, Norwood Works, 
Southall, Middlesex 

WILLCOX (W. H.) & CO, Limited, Offices 23, 

Warehouses 34 and 36, Southwark-st, Lon- 

don, S.E. See Advt., p. 3 


ILLUSTRATED AND DESCRIPTIVE PAMPHLET OF SUNDIALS POST FREE. 


COMPRESSED WIRE AND CABLE, MAKERS OF. 


LONDON ELECTRIC WIRE CO, Ltd, Anchor 
Works, Playhouse-yd, Golden-lane, Loudon, 
Е.С. See Advt., p. 8 


CONCENTRIC FLEXIBLES AND CABLES, MAKERS OF. 


Connolly Bros, Ltd, Blackley, Manchester (Соп- 
nolly Blackley, 2361) London: 301 & 303, 
Euston-rd, N. W.; and Maritime-bldgs, King- 
st, Newcastle-on-Tyne See Advt., р. 1075 

Geoffroy & Delore (A. Н. Hunt), 115-117, Cannon- 
st, London, E C. 


CONCENTRIC UNDERCROUND WIRES AND CABLES, 
MAKERS OF. 


BRITISH INSULATED AND HELSBY CABLES, 
Ltd, Offices: Prescot, Lancs., and Helsby, 
near Wa'rington ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 

Callender's Cable & Construction Company, Ltd, 
Hamilton House, Victoria Embankment, 
London, E.C. Works: Belvedere, Kent 

CONNOLLY BROS., Limited, Blackley, Man- 
chester (Connollys Blackley, 2361) London: 
501 and 303, Euston-rd, N.W. ; and Mari- 
time-bldgs, King-st, Newcastle-on-Tyne See 
Advt., p. 1075 

DOULTON & CO, Ltd. (The Doulton Patent Con- 
duits and Troughs for Underground Cables). 

Works: Lambeth, London; Rowley Regis,Staffs. ; 
Smethwick ; St. Helens; and Paisley 

Depots: Birmingham, Liverpool, Manchester 
and Glasgow Вее Advts., pp. 1077 aud 1230 

Electrical Company, Ltd, 121-125, Charing Cross- 
rd, and 162, Sbaftesbury-ave, London, W. C.; 
Grosvenor-chmbre, 33, Blackfriars-st, Man- 
chester ; Baltic-chmbrs, Wellington-st, Glas- 
вом; 132, North-st, Brighton; 17, York.st, 
Sheffield ; and at Belfast and Dublin See 
insert Advt. facing p. 1092 | 

Felten & Guilleaume Carlewerk Acten Gesell- 
schaft, Mülheim-on-Rhine (Agent : W. F. 
Dennis & Co, Albert-bldgs, 49, Queen Vic- 
toria-st, London, Е.С.) See Advt., p. 7 


(For Telegraphic Addresses and Telephone Numbers see Alphabetical Section.) 
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Geipel & Lange. Vulcan Works, St. Thomas. s, 
London, S. E. 

Geoffroy & Delore (A. H. Hunt), 115-117, Cannon- 
st, London, E. C. 

GLOVER (W. T.) & CO, Ltd, Trafford Park, Man- 
chester ; and Parliament-mans, Victoria-st, 
London, S.W. 

HENLEY'S (W. T.) TELEGRAPH WORKS 
COMPANY, Ltd, Blumfield-st. London, E. C; 
and 30, Morley-st, Newcastle-on- Tyne. 
Works: North Woolwich See Advt, p 1076 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS СО, Ltd. 106, Cannon-st, 
London, Е.С. Works: Silvertown, Essex; 
and Persan, France See Advt., p. 534 

J OHNSON &PHILLIPS'ELECTRIC CABLE WORKS, 
Old Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, Е.С. See Advt., р. 5 

NUSSBAUM, С. А. C.E., 29, Ludgate-hill, 
London, Е.С. See Advt. р. 1308 

SIEMENS BROTHERS 5 CO, LIMITED, 12, Queen 
Anoe'a-gate (Stemens London, 450 West- 
minster), and York-mansion, York-at (Stem - 
bralos London, 452 Westminster), West. 
mineter, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow. Hull, Bristol, Leeds and Cardiff ; 
aleo at Ssdney and Melbourne 

Union Cable Со, Ltd, College Hill-chmbrs, 23Е, 
College-hill, Cannon.st, London, Е.С. See 
Advt., p. 1043 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs, 171, Queen Victoria-st, London. E. C.; 
and North Woolwich See Advt., p. 756 


CONCENTRIC WIRINC APPARATUS, MAKERS OF. 


MAVOR & COULSON, Limited, 47, Broad-st, 
Mile End, Glasgow 


CONCENTRIC WIRINC, CONTRACTORS FOR. 
Lund Bros & Co, 78, Queen Victoria-st, London, 
EC. 
MAVOR & COULSON, Limited, 47, Broad.at, 
Mile End, Glasgow 


CONDENSED WATER PURIFYINC APPARATUS, 
MAKERS OF. 

HARRIS PATENT FBED WATER FILTER, LTD, 
73, Queen Victoria-st, London, E.C. : and at 
Sunderland and Greenock See insert Advt. 
facing p. 1328 


CONDENSERS, MAKERS OF. 
KORTING BROS., LTD, 55, Victoria-st, London, 
S.W. 
MUIRHEAD & CO, 51, Old Broad.st. London, 


Е.С. Works: Elmers End, Kent See Advt., 
p. 1156 

NALDER BROS. & CO, 12, Carteret st. Queen 
Anne's Gate, Westmiaster, London, S.W. 
See Advt., p. 1156 

Royles Ltd, Datham Engineering Works, Irlam, 
near Manchester 


CONDENSING PLANT (STEAM), MAKERS OF. 


BERTRAMS, LTD, St. Katherine's Worka, 
Sciennes, Edinburgh 


Carruthers (J. H.) & Co, Ltd, Polmadie Iron 
Worka, Glaszow 

DAVEY, PAXMAN & CO, Ltd, Colchester, 
England ; and 78, Queen Victoria-st, Lon- 
don, E.C. Вее Advt., p. 35 

BDWARDS AIR PUMP SYNDICATE, LTD, 5 and 
5, Crown-court, Old Broad-st, London, Е.С. 

Galloways, Limited, Knott Mill Iron Works, 
Manchester ; and 17, Philpot-lane, London, 
E.C. 

Mather and Platt, Ltd, Salford Ironworke, 
Manchester (Mather Manchester); and at Lon- 
don and Glasgow 

MIRELEES WATSON CO, LTD, Scotland-st, 
Glaszow; and 158, Gresham House, Ola 
Broad-st. London, Е.С. 

Pulsometer Engineering Co, Ltd, 61 & 65, Queen 
Victoria-st, London, E. C.; and Nine Elms 
Iron Works, Reading, Bucks. ; and at Glas- 
gow, Leeds and Liverpool 

Royles Ltd, Dalham Engineering Works, Irlana, 
near Manchester 


CONDUCTORS, ELECTRICAL, MAKERS OF. 


BRITISH INSULATED AND HELSBY CABLES, 
Ltd, Offices: Prescot, Lancs., and Helsby, 
near Warrington ; andat Lennox House, Nor- 
folk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1043 

Connolly Bros, Limited, Blackley, Manchester 
(Connollys Blackley. 2361) London : 301 and 
305, Euston-rd, N.W. ; and Maritime-bldge, 
King-st, Newcastle-on-Tyne See Advt., 
p. 1075 

DOULTON & CO, Ltd (The Patent Doulton Con- 
duits and Troughs for Underground Cables) 

Works: Lambeth, Londen; Rowley, Regis, 
Staffs.; Smethwick; St. Helens. and 
Paisley | 

Depóts : Birmingham, Liverpool, Manchester 
and Glasgow Bee Advts., pp. 1077 and 1330 

Electrical Company, Ltd, 121-125, Charing 
Cross-rd, and 162, Shaftesbury-ave, London, 
W.C ; Grosvenor-ehmbra, 33, Blackfriara- 
st, Manchester: Baltic-chmbra, Wellington- 
st, Glasgow; 134, North-st, Brighton; 17, 
York-st, Sheffield; and at Belfast and Dublin 
See insert Advt. facing p. 1092 

GLOVER (W. T.) & CO, Ltd, Trafford Park, Man. 
chester; and Parliament-mansions, Victoria- 
st, London, S.W. 

INDIA RUBBER, GUTTA PERCHA & TELE. 
GRAPH WORKS CO, Ltd, 106, Cannon er. 
London, Е.С. Works : Silvertown, Essex; and 
Persan, France See Advt., р. 534 

JOHNSON & PHILLIPS’ ELECTRIC CABLEWORK 8. 
Old Charlton, Kent; and 14, Union-ct, Old 
Broad.st, London, Е.С. See Advt, p. 5 

REID BROS., 12. Wharf-rd, City.rd, Londoi;, 
№. See Advt., p. 1158 Р 


CONDUIT CONSTRUCTION (TRAMWAYS), MAKERS ОБ 
Hadfield’s Steel Foundry C», Ltd, East Hecla 


Works, Tinsley, Sheffield ` and 50, Lime at 
London, E.C. = 


THE SIMPLEX STEEL CONDUIT 00. Lp. 


HEAD OFFICE :—80, DIGBETH | 
WoRKS:-COWENTRY st... BIRMINGHAM, 


AND AT 
Telegrams— 20, BuckLERSBURY, LONDON, Е.С Telephones 
" ECONOMY BIRMINCHAM." 1, Peet STREET, MANCHESTER. 62055 BIRMINCHAM. 
“ AUDIPHONE LONDON.” ; 
“ECONOMICAL MANCHESTER.” 37, MoorrieLos, LIVERPOOL. 09025 MANCHESTER. 
37, MOORFIELDS, LIVERPOOL. 1654, West Georce ST., GLASGOW. 77X LIVERPOOL. 


5177 MUNICIPAL CLASCOW. 


SIMPLEX CLASCOW. 


anam KK д д МУ СУ С” СҮ СУ СУ ду СУ У ДУ У У 


GOLD MEDALS 


Office: 


Е. M. WATERHOUSE Westinghouse Building, 
i Norfolk Street, 


MI. E. E., A.M.I.C.E. 
Telegrams, ‘‘ Disclosure London." L'Exposition Universelle STRAND, TO 
, PARIS, 1900, and Telephone, 8101 Central Р.0. 


International Fire Exhibition, 
LONDON, 1903 


SOLE MANUFACTURERS 


THE SIMPLEX SYSTEM OF STEEL CONDUITS 


FOR 


ELECTRIC LIGHT AND POWER WIRING. 


General Manager :— 


SIMPLEX 


SCREWED JUNCTIONS 


FOR 


HEAVY GAUGE. 


SIMPLEX CONDUITS. 


LIGHT GAUGE 


SOCKET JUNCTIONS. 


SIMPLEX ·' 


SIMPLEX | 
R*N* 589872 


№№ 589872 rmn 


FACILITIES FOR INSPECTION, 
ALTERATION OR TESTING. 
SIGHTLY IN APPEARANCE, 
ELECTRICALLY EFFICIENT. 


SIMPLICITY IN ERECTION. 
ECONOMY IN FIRST COST, 
ERECTION AND MAINTENANCE. 
MECHANICALLY STRONG. 


SIMPLEX 


IMMEDIATE DELIVERY FROM STOCK. 


P.T.O. 


THE SIMPLEX STEEL CONDUIT SYSTEM, 


ILLUSTRATION 
showing the application 
of a Simplex Switch Out- 


let Ceiling Rose Box. 


NOTICE! 


We have found it necessary to 
stamp all Conduit and Fittings 


STEEL (ONDUITE [ro manufactured by us with the 


50. DIGBETA word 
^ BIRMINGHAM, “SIMPLEX.” 


e | 
Sole /anutactarery Consulting Engineers and Ar- 


(«be KA MPLEX — chitects specifying our material 
STEEL CONDUIT and Contractors using it should 


SYSTEM satisfy themselves that all con- 
d | duit supplied to their instructions 
* SEA eid is stamped with the word 


: Fuse.Boards. Хон „Simplex. 


AIGA € Lew TENSION 
| POATE: Power. 


c 
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CONDUITS AND CULVERTS, MAKERS OF. 


Armorduct Manufacturing Co, Ltd, 6, Катг пд- 
don-ave, London, Е.С. ; and Newcastle-on- 
Tyne 

Basaltine Stone Со, 45, Parliament-st, Lond.,S. W. 

Baxendale & Со, Miller-st, Manchester; and at 
Fdinburgh 

BRITISH INSULATED AND HELSBY CABLES, 
Ltd, Offices: Prescot, Lancs., and Helsby, 
near Warrington ; and at Lennox House, 
Norfolk.st, Londoo, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 

Callenders Cable & Construction Co, Ltd, 
Hamilton House, Victoria Embankment, 
London, E.C. Works: Belvedere, Kent 

Carr (Rowlaud) & Co, 6 and 8, Lime.st.8q, 
London, E. C.; and at Glasgow and Man- 
сћезбег 

BOULTON & СО, Ltd, Royal Doulton Potteries, 
Lambeth, London, S.E. See Advts., pp. 1077 
and 1230 

Hamblet’s Blue Br ck Co, Ltd, West Bromwich; 
and 20, Victoria-st, London, S.W. 

HOWARD CONDUIT CO, Ltd, Trafford Park, Man- 
chester ; and Pa-liament-mansions, Yictoria- 
st, London, S. W. 

KEY ENGINEERING CO, LTD THE), 82, Victoria- 
rt, London, S. W.; and 14, College Land, St. 
Mary's-st, Mauchest“r 

New Brotherton Tube Co, Ltd, Commercial-rd, 
Wolverhampton; 60, Queen Victoria-st, 
London, E. C.; and at Manchester, Glas- 
gow, Edinburgh and Leicester 

Perfecta Seamless Steel Tube Со, Ltd, Plume- 
st, Biriniogham ; aud 86, Charing Cross-rd, 
Londop, W.C. 

Manufacturers of Steel Conduits. 

SIMPLEX STEEL CONDUIT CO, Ltd (The). 
Head Office: 80, Digbeth, Birmingham 
(Economy Birmingham, 2955): Works: 
Coventry-st, Birmiogham. Also at Mansion 
House-chmbra, 27, Bucklersbury, London, 
Е.С. (Audiphone London, 6052 Bank); 
1. Peel-st, Manchester (Economical Man- 
chester, 09025); 37, Moorfields, Liverpool 
(77X) ; and 1654, West George-st, Glasgow 
(Simplex Glasgow, 9177 Corp.) (L. M. Water- 
house, A. M. I. C. E., M. I. E. E., General Mana- 
ger, Westinghous:-bldgs, Strand, London, 
W. C.) See insert Advt. opposite 


CONDUIT FITTINCS, MAKERS Of. 
SCHATTNER ELECTRICITY METER CO. 
Ltd, Tyndale Works, Upper-st, London, N. 
Зее Advt., p. 1181 


CONDUITS & TUBES (IRON & STEEL, MAKERS OF. 


Bergmann Electrical Works, 6, Victoria-ave, 
Bishopsgate-st Without, London, E.C. 

, Carr (Rowland) & Со, 6 and 8, Lime-st-sq, London, 

|, EG: and at Gla-gow and Manchester 

Macfarlane, Strang & Co, Ltd, Lockbura Iron 
Works, Gleegow 

Mansfield, H. R., Church Gresley, near Burton- 
on-Trent 

Perfecta Seamless Steel Tube Co, Ltd, Plume- 
^t, Birmingham ; and 85, Charing Cross-rd, 
London, W.C. 

Manufacturers of Steel Conduits. 


ELECTRICAL TRADES’ DIRECTORY.—1904. 
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SIMPLEX STEEL CONDUIT CO, Ltd, The 
Head Office: 80, Digbeth, Birmingham 
(Economy Birmingham, 2952); Works: 
Coventry-st, Birmingham. Also at Mansion 
House-chmbra, 20, Bucklersbury, London, 
E. C. (Audiphone London, 6052 Bank); 
1, Peel-st, Manchester (Economical Man- 
chester, 09022); 37, Moorfields, Liverpool 
(77X) ; and 165a, West George-st, Glasgow 
(Simplex Glasgow, 5177 Corp.) (L. M.Water- 
house, А.М.[.С.Е., M. I. E. E., General Mana- 
ger, Westinzhouss-bldy, Strand, London, 
W.C) See insert Advt. opposite 


CONDUIT EXPERTS. 


Care (Rowland) & Co, 6 and 8, Lime-st-sq, 
London, E. C.; and at Glasgow aud Mau- 
chester 

Davia Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 

Perfecta Seamless Steel Tube Co, Ltd, Plume-st, 
Birmingham ; and 85, Charing Cross-rd, 
London, W.C. 

Manufacturers of Steel Condutts. 

SIMPLEX STEEL CONDUIT CO, Ltd, The. 
Head Offices: 80, Digbeth, Birmingham 
(Economy Birmingham, 2955) Works: 
Coventry-st, Birmingham. Also at Mansion 
House-chmbrs, 20, Bucklerabury, London, 
Е.С. (dudiphone London, 6052 Bank); 
1, Peel st, Manchester (Economical Man- 
chester, 09025) ; 37, Moorfields, Liverpool 

` (77X) ; and 1654, West (ieorge-st, Glas- 
gow (Упарсх Glasgow, 5177 Corp.) (L. M. 
Waterhouse, A. M. I. C. E., M. I. E. E., General 
Manager, Westinghouse- bd, Strand, Lon- 
don, W.C.) See insert Advt. opposite 


CONNECTINC BOARDS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 


CONNECTING BOLTS FOR STORACE BATTERY LUCS, 
MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

N.S. ELECTRIC STORAGE СО. Ltd, 139, 
Queen Victoria-st, London, Е.С. Works: 
Horton Kirby, Kent 

PRITCHETT’S & GOLD, Ltd, Feltham, Middlesex 
(Pritchetts Feltham) See Advt., р. 1015 

Non-Corrosive Connecting Bolts. 


CONNECTING PLUCS, MAKERS OF, 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Nortbampton Works, Northampton-grove, 
Canonbury, London, N. Вее insert Advt. 
facing p. 1292 | 

Lundberg, А. P., Pioneer Ko REC? 
trical Works, 477-487, | 
Liverpool.rd, London, N. EKTRIK 
See Advt., p. 1292 TRADE MARK 


E — n ie 


— 


CON—CON 


CONTRACTORS’ ACENTS. 


FINDLAY, DURHAM & BRODIE, 110, Cannon- 
st, London, Е.С. 


CONTRACTORS, CENTRAL STATION. 
(See also Central Stations, Contractors for, 
page 1047.) 

Blackwell (Robert W.) & Со, Ltd, 59, City-rd, 
London, Е.С. ; and at Parie, Brussels and 
Milan See Advts., рр. 1050 and 1276 

British Westinghouse Electric & Mfg. Co, Ltd, 
Westinghouse- building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Miitheim-on-Rhine. (Agents : W. Е, 
Dennis & Co, Albert-bldgs, 49, Queen 
Victoria-st, London, Е.С.) See Advt., p. 7 

FINDLAY, DURHAM & BRODIE, 110, Can- 
non-st, London, Е.С. 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING СО, Clun House, Surrey street, 
London, W.C. See insert Advt. facing 
р. 1103 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester) ; and at London 
and Glasgow 

MAXIM (SIR HIRAM) ELECTRICAL & 
ENGINEERING СО, Ltd, Maxim Works, 
Gillingham-st, Westminster, London, 8.W. 

Moul & Co, 76-78, York-st, Westminster, London, 
S.W 


NATIONAL PROVINCIAL ELECTRICITY 
CORPORATION, Ltd, 118, Queen Victoria- 
st, London, E.C. 

Newton's, Limited, Taunton 

PARKER, THOMAS, Limited, Wednesfield-rd, 
Wolverhampton 

PEEBLES (BRUCE) & CO, Ltd, Edinburgh 


CONTRACTORS FOR DUST DESTRUCTOR PLANT. 


FINDLA Y, DURHAM & BRODIE,110, Cannon- 
st, London, Е.С. 


CONTRACTORS, ELECTRIC LICHTINC. 


FINDLAY,DURHAM & BRODIE, 110, Cannon- 
8t, London, E.C. 
Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 
HADEN (G. N.) & SONS, Trowbridge; and at 
London, Manchester and Birmingham 
Lance. H., 9, Tudno st, Llandudno, N. Wales. 
Lea, Son & Co, Peng werne Works, Shrewebury ; 
‚ Grosvenor-cbinbrs, Lichtield-st, Wolver- 
hampton ; and St. Mary's- walk, Stafford 
Mackay (T. M.) & Co, 65, Dalblair-rd, Ayr, N.B. 
Mather & Platt, Ltd, Salford Ironworks. Мап- 
chester (Mather Manch ester); and at London 
and Glasgow 
McWhirter, William, 214, Holm-st, Glasgow 
NATIONAL PROVINCIAL ELECTRICITY 
CORPORATION, Ltd, 118, Queen Victoria- 
8t, London, E.C. 
PRENTICE, NAPIBR, Stowmarket 
ROYCE LIMITED, Manchester (Switch. Man- 
cheater, Nat. 72,2 and 356.2) ; and 1, Partick 
- НИ rd. Glasgow 


1904.—“ THE ELECTRICIAN" 


Stegmann, Geo., 10, North Side, Wandsworth 
Common, London, S.W. 


. USHER (THOS. С.) & СО. 44, Leazes-park-rd, 


Newcastle-on-Tyne 
WALLIS & WATSON, Trinity-st, Leeds 


CONTRACTORS, ELECTRICITY “IN BULK.” 


FINDLAY, DURHAM & BRODIE, 110, Cannon- 
st, London, Е.С. 


CONTRACTORS, ELECTRIC ILLUMINATION. 


DEFRIES (J.) & SONS, Ltd, 146 and 147, 
Houndsditch, London, E.C. Works: Gravel- 
lane, Е. See Advts.. pp 1026, 1208 and 1330 

FINDLAY, DURHAM & BRODIE, 110, Cannon- 
st, London, E.C. 

Heymans, Г.. & В. (da Paris), 126, Aldersgate-st, 
London, Е.С. ( Vastly London. 2813 Central ) 

Jlluminators of the Albert Hall Grand Вай! in 
1903. Naval, Street, and Build ing Contracts 
undertaken, 


CONTRACTORS, LICHT RAILWAY. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Bruasels and 
Milan Вее Advts., pp. 1050 and 1276 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, N orfolk-st, Stran.. 
London, W.C. See Advt., p. 1091 

FINDLAY, DURHAM & BRODIE, 110, Cannon- 
st, London, E.C. 

“а. B." (GRIFFITHS BEDELL) SURFACE CON- 
TACT CO. (The). Offices: Hamilton House, 
Bishopsgate-st Without, London, Е.С. 
Works: Ilford, E. See Advt., p. 1318 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
ава Glasgow 

WHITE (J. G.) & CO, 144, 
Cannon-st, London, Е.С. 


CONTRACTORS, PERMANENT WAY. 


Blackwell (Robert W.) & Co, Ltd, 59, City- rd. 
Loodoa, E.C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

FINDLAY, DURHAM & BRODIE, 110, Cannon- 
st, London, E.C. 


CONTRACTORS, POWER STATION. 

Blackwell (Robert W.) & Co, Ltd, 59, City.rd, 
London, E.C.; and at Parie, Brussels апд 
Milan Set Advts, рр. 1050 and 1276 

FINDLAY, DURHAM & BRODIE, 110, Cannon- 
st, London, Е.С. 

Geipel & Lange, Vulcan Works, St. Thomnmas.st, 
London, S.E. 

Lea, Son & Co, Pengwerne Works, Snre wabury ; 
2, Grosvenor-chmbra, Lichfield-st, Wolver- 
hampton ; and St. Mary's-walk, Stafford | 

Mather & Platt, Ltd, 5а1'ога Ironworks, Man- 
chester ( Mather Manchester); and at London 
and Glasgow 

PEEBLES (BRUCE) & CO, Ltd, Edinbu rebh 

WHITE (J. d.) & CO, Ltd, 224, College-hill, 
Cannon-st, London, К.С. 


CONTRACTORS, RAILWAY. 


FINDLAY, DURHAM & BRODIE, 110, Cannon- 
st, London, Е.С. 


22a, College-hill, 
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Mather & Platt, Ltd, Salfcrd Ironworks, Man- 


chester (Mather Manchester); and at London 
and Glasgow 


CONTRACTORS, STREET WORK. 


! 


BRITISH INSULATED AND HELSBY CABLES, | 


Ltd. Offices: Prescot, Lancs., and Helsby, 
near Warrington ; and at Lennox House, 


Norfolk-st, London, W.C. Works: Frescot, | 


Helshy and Liverpool See, insert Advt. 


facing p. 1042 


CONTRACTORS, TELECRAPH. 


Binko (H.) & Co, 54, Leadenhall-st, London, Е.С. 

Felten & Guilleaume Carlswerk Act ien-Gesell- 
schaft, Mülheim-on-Rhine (Agents: У. Г. 
Dennia & Co, Albert-bldga, 49, Оцези Vic- 
toria-st, London, E.C.) See Advt., p. 7 

FINDLAY, DURHAM & BRODIE, 110, Cannon- 
st, London, E.C. 

INDIA RUBBER, GUTTA PERCHA & TELE. 
GRAPH WORKS СО, Глад, 106, Cannon.st, 
London, F.C. Works: Silvertown, Essex ; 
and Реггап, France See Advt., р. 534 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, Е.С. 8ee Advt., p. 5 

MUIRHEAD & CO. 54, Old Broad-st, London, 
Е.С. Works: Elmera End, Kent See Advt., 
p. 1156 


CONTRACTORS, TELEPHONE. 


Binko(H.) & Со, 34, Leadenhall-st, London, Е.С. 
BRITISH INSULATED AND HELSBY CABLES, 
Ltd. Offices: Prescot. Laner., and Helsby, 
near Warriugton ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 


р.1 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Miilheim-on-Rhine (Agents: W. Г. 
Dennis & Co, Albert-bldga, 49, Queen Vic- 
toria-st, London, Е.С.) See Advt., p. 7 

FINDLAY, DURHAM & BRODIE, 110, Cannon- 
at, London Е.С. 

XATIONAL TELEPHONE CO, Ltd, Telephone 
House, Victoria Embankment, London, Е.С. 
See Advt., p. 1306 

NUSSBAUM, G. A, C.E.. 29, Ludgate-hill, 
London, E.C. See Advt., p. 1308 

Parsons, E. M.. 67, King Edward-st, Hull 

PRIVATE WIRE & TELEPHONE INSTAL- 
LATION CO. Ltd, 5, Palmer-st, Westmin- 
ster, London, S.W. 

Stegmann, Geo., 10, North Side, Wandsworth 
Common, London. S.W. 

WALLIS & WATSON, Trinity-st, Leeds 


CONTRACTORS, TRAMWAY AND RAILWAY, 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

BRITISH INSULATED AND HELSBY CABLES, 
Ltd. Offices: Prescot, Lancs., and Helaby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 


facing p. 1043 


British Westinghouse Electrie & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

DICE, KERR & CO, Ltd, Abchurch-yard, Cannon- 
st. London, E. C.; Albert.sq, Manchester; 
Дл, St. Andrewa-sy, Edinburgh ; and Strand- 
rd, Preston · (Dicker London, 5877 Bank) 

Felten & Guilleaume Carlawerk Actien-Gesell- 
schaft, Mülheim-on-Hhine (Agents: W. Е. 
Dennis & Co, Albert-bldgs, 49, Queen Vic- 
toria-st, London, E.C.) See Advt, p. 7 

FINDLAY, DURHAM & BRODIE,110, Cannon- 
st, London, E.C. 

“О. B." (GRIFFITHS BEDELL) SURFACE СОМ. 
TACT CO. (The). Offices: Hamilton House, 
Bisbopzgate-st Without, London, Е.С. 
Works: Ilford, Е. See Advt., р. 1318 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 


" WHITE (J. d.) & CO, Ltd, 224, College-hill, 


Cannon-st, London, Е C. 


CONTRACTORS, WIRINC. 


Binko (H.) & Со. 54, Leadenhall-st, Londen, Е.С. 

FINDLAY, DURHAM & BRODIE, 110, Cannon- 
st, London, E.C. 

Gifkins (A. V.) & Co, 68, Victoria st, London, 
S.W. 

Hey wood, S. H., 37a, Fuuntain-st, Manchester 
Works : Reddish 

Jones, S. W. H., 19 and 20, New.st, Worcester 

Lea, Son & Со, Peagwerne Works, Shrewsbury ; 
2, Grosvenor-cbmors, Lichfield.st, Wolver- 
hampton ; and St. Mary's. walk, Stafford 

Mavor & Coulson, Limited, 47, Broad-st, Mile 
End, Glasgow 

PRIVATE WIRE AND TELEPHONE IN- 
STALLATION CO, Ltd, 5, Palmer-st, West- 
minster, London, S. W. 

SCHOLES (GEORGE H.) & CO, Blantyre-st, Ches- 
ter-rd, Manchester 

Stegmann & Со, Brighton Railway Approach, St. 
John'sHiil, Clapham Junction, London, S.W. 

Stegmann, Geo., 10, North Side, Wandsworth 
Common. London, S.W. 

Strode & Co, 48, Osnaburgh-st, N. W., 188, Picca- 
dilly, W., and 67, St. Paul's-churchyard, 
E.C., Londoa 

Thompson Bros. & Co, Offices and Works, 6, 
East-st, Plymouth 

WALLIS & WATSON, Trinity-st, Leeds 

WARD BROS, Bevois House, 28a, Basiogball-st, 
London, Е.С. 

Westminster Engineering Co, Ltd, Victoria-rd, 
Willesden Junction, N.W., and, 16, Davies- 
st, W., London 


CONTRACTORS' WORKS (ELECTRIC DRIVINC). 


FINDLAY, DURHAM & BRODIE, 110, Cannon- 
st, London, E.C. 

HADEN (G. М.) & SONS, Trowbridge ; and at 
London, Manchester and Birmingham 

Kramer (H. V.) & Co, Locksbrook, Bath ; 19, . 
Pine-st, Manchester ; and 110, Brunswick- 
st, Glasgow 

Lea, Son & Co, Pengwerne Works, Shrewsbury; 
2, Grosvenor-chmbra, Lichficld-st, Wolver- 
hampton ; and St. Mary's- walk, Stafford 
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LISTERELECTRIC MANUFACTURING 00. (THE), 
Dursley, (los.; 52, Cannon-st, London, E. C.; 
end Baltic Chambers, 50, Well ngton-at, 
Glaszow бее insert Advt. facing p. 1086 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester) ; and at London 
and Glasgow | 

PEEBLES (BRUCE) & CO, Ltd, Edinburgh 


CONTROLLER CABLES, MAKERS OF. 


BRITISH INSULATED AND HELSBY CABLES, 
Ltd. Offices: Prescot, Lancs., and Helaby, 
near Warriogton ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby апа Глуегрсој See insert Adyt. 
facing p. 1042 

Connolly Bros, Ltd, Blackley, Manchester (Con- 
nolly Blackley, 2061, London: 301 & 303, 
Euston-rd, N. W.: aud Maritime-bldgs, King- 
at, Neweastle- on- Tyne See Advt., р. 1075 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, 5.Е. 


CONTROLLERS (FOR TRAMCARS AND CRANES), 
MAKERS ОР. 

British Westinghouse Eleetrie & Мр. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Cluu House, Surrey-street, 
London, W.C. See insert Advt. facing p. 1102 

WITTING, EBCRALL X CO, Ltd, Temple Bar 
House, lleet-at, London, Е.С. (euctance 
London, 58.2 aud 2796 Holborn) Вее insert 
Advt. facing p. 1096 


CONTROLLINC DEVICES (ELECTRIC), MAKERS OF. 


Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S. E. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, E.C. 8ee Advt., p. 5 

Walsall Electrical Co, Ltd, 57, Bridge-st, Walsall ; 
and at Liverpool London Office and Show- 
room: Mr. А. Н. Hunt, 115-117, Cannon-st, 
London, E.C. 


CONTROLLINC DEVICES (ROTARY), MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 13, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 


CONVEYORS AND ELEVATORS (ELECTRIC), 
MAKERS OF. 

ASKHAM BROS. & WILSON, Ltd, Yorkshire 
Steel and Engineering Works, Sheffield 
8ee insert Advt, facing p. 1262 

BABCOCK & WILCOX, Ltd, Oriel House, 
Farringdon-st, London, E. C.; 21, St. Vincent- 
pl, Glasgow; 14, Deansgate, Manchester; 
Royal Exchange-bldga, Middlesbrough ; 12, 
Paper-)ldgs, Pink-lane, Newcastle; 129, 
Bute-st, Cardiff; and Winchester House, 
Victoria-eq, Birmingham, &c. fee Advt. 
inside back cover. 

HARDY PATENT PICK CO, Ltd, Heeler. Sheffield; 
and 22, Queen Victoria-st, Londor, Е.С. 


JOHNSON & PHILLIPS, Victoria Worke, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad at, London, F.C. Bee Advt., p. 5 

Mather & Platt, 144, Salford Ironworks, Man- 
chester (Mather Munchestcr) ; and at London 
and Glasgow 

NEW CONVEYOR CO, Ltd, Smethwick, Bir- 
mingham 


COOKING AND HEATING APPARATUS (ELECTRIC), 
MAKERS OF. 

BRITISH PROMETHEUS СО, Ltd, 18, London- 
rd, King-ton-on-Thames í Prometheus Kings- 
ton-on-Thames, 199 Р.О. Kingston) For 
details of our Manufactures sec раде 788 

DOWSING RADIANT HEAT CO, Ltd, 24, 
Budge-row, Cannon-st, London, Е.С. (469 
Bank) See Advts., pp. 1081 and 1244 


COPPER DEPOSITING MACHINES, MAKERS OF. 

CLARKE, CHAPMAN & CO., Limited, Victori» 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st. London, Е.С.; Tower-bldgs, Water-st, 
Liverpool ; 55, Victoria-st, Manchester ; and 
81, St. Vincent-st, Glasgow See Advt., p. 24 

Mather & Platt, Ltd, Salford Iron Works, Man- 
chester (Mather Manchester) ; and at Londen 
and Glasgow 

Newton's, Limited, Taunton 

PARKER, (THOMAS), Limited, Wednesfield.1l, 
Wolverhampton 


COPPER DEPOSITOR. 
STURTEVANT, T. T., St. John’s Works, 90 


and 92, Clerkenwell-rd, London, Е.С. See 
Advt., p. 1255 


~ COPPER FOUNDERS. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worker, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

Noakes (Thos.) & Sons, 4 and 5, Osborn- pl. 
Brick-lane, Londoo, E. 


COPPER MERCHANTS. 
(See Metal Merchsnts, Copper.) 


COPPER PLATERS (sec alao Electro-Platers). 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Nortbampton Works, Northampton - grave, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

STURTEVANT, T. T., St. John’s Works, 90 
and 92, Clerkenwell.rd, London, Е.С. Зее 
Advt., p. 1255 


COPPERSMITHS. 


Blair, Campbell & McLean, Scotland sat Copper 
Works, Glasgow 


COPPER STRIP MANUFACTURERS. 
BRITISH INSULATED AND HELSBY CABLES, 
Ltd. Offices: Prescot, Laucs., and Helsby, 
near Warrington; and at Lennox House, 
Norfolk.st, London, W.C. Works : Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 
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DE GRELLE, HOUDRET & CO, 150, London 
Wall, London, E.C. | 

LONDON ELECTRIC WIRE CO, Ltd, Anchor 
Worke, Playhouse yd, Golden-lane, London, 
Е.С. Вее Advt., p. 8 


COPPER TAPE MANUFACTURERS. 


BRITISH INSULATED AND HELSBY CABLES, 
Ltd. Offices: Prescot, Lancs., and Helsby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Pres- 
cot, Helsby and Liverpool See insert Advt. 
facing p. 1042 

DE GRELLE, HOUDRET & CO, 130, London 
Wall, London, Е.С. 

Espir, Fernand, 3, East India-ave, London, Е.С. 
Sole Agent for the Compagnie des Tréfilerie 
du Havre (anciens Etablissement“ Lazare 
Weiller) See Advts. in CONTINENTAL DIVISION 

Felten & Guilleaume Carlswerk Actien-Gexell- 
schaft, Mülheim-on-Rbine (Agents: W. Е. 
Dennis & Co, Albert-bldgs, Queen Victoria- 
st, London, Е.С.) See Advt., p. 7 

GLOVER (W. T.) & CO, Ltd, Trafford Park, Man- 
chester ; and Parliament-mans, Victoria-st, 
London, S.W. 

JOHNSON&PHILLIPS' ELECTRIOCABLE WORKS, 
Old Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, E.C. See Advt., p. 5 


COPPER WIRE DRAWERS. 


BRITISH INSULATED AND HELSSY CABLES, 
Ltd. Offices: Prescot, Lancs., and Helsby, 
near Warrington ; аза at Lennox House, 
Norfolk-st, London, W.C. Works: Pres- 
cot, Helsby and Liverpool See insert Advt. 
facing p. 1042 

Concordia Electric Wire Co, Ltd, 34, Queen-st, 
London, E.C. 

DE GRELLE, HOUDRET & CO, 130, London 
Wall, London, E.C. 

Espir, Fernand, 3, East India-ave, London, E.C, 
Sole Agent for the Compagnie des Tréfileries 
du Havre (anciens Etablissements Lazare 
Weiller) See Advts. іп CONTINENTAL DIVISION 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester ; and Parliament-mans, Vic- 
toria-st, Loadon, S.W. 

LONDON ELECTRIC WIRE CO, Ltd, Anchor 
Works, Playhouse-yd, Golden-lane, London, 
Е.С. See Аду“, p. 8 


COPPER WIRE MANUFACTURERS. 


DE GRELLE, HOUDRET & CO, 130, London 
Wall, London, E.C. 

Electrical Company, Ltd, 121.125, Charing 
Cross- rd. and 162, Shaftesbury-ave, London, 
W. C.; Grosvenor-chmbra, 35, Blackfriara- 
st, Manchester; Baltic-chmbra, Wellington- 
st, Glasgow; 134, North- st, Brighton ; 17, 
York-st, Sheffield; and at Belfast and Dub- 
lin Zee insert Advt. facing p. 1092 

Espir, Feruand, 3, East India-ave, London, E. C. 
Sole Agent for the Compagnie des Tréfileries 
du Häere (anciens Etablissements Lazare- 
Weiller) See Advts.in CONTINENTAL DIVISION, 
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Felten & Guilleaume Carlswerk Actien-Gesell- 


chaft, Mülheim-on-Rhine (Agents: W. F. 
Dennis & Co, Albert.bldgs, 49, Queen 
Victoria-st, London, E. C.) See Advt., p. T 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S. E. 

GLOVER W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-mans, Vic- 
toria-st, London, S. W. 

Ironniongers' Supply Co, 654, Fortees-rd, N. W., 
und Holloway, N., Loudon 

RAMSDEN, САММ & СО, Limited, Brighouse, 
Yorkshire Bee Advt., p. 13 

Saxonia Electrical Wire Co, Roan Works, Roan- 
st, Greenwich, London, S.E. 


CORD CRIPS, HOOKS, CLIPS AND SHORTENERS, 
MAKERS OF. 


Baxendale & Co, Miller-st, Manchester : and at 
Edinburgh 

CONSOLIDATED ELECTHICAL СО, Ltd, 
Nortrampton Works, Northampton-grove, 
Canonbury, London, М. See insert Advt. 
facing p. 1292 


CORE-SERVINC MACHINERY, MAKERS OF. 
JOHNSON & PHILLIPS, Victoria Works, Old 

Charlton, Kent, and 14, Union-court, Old 

Broad-st, London, Е.С. See Advt., p. 5 
Larmuth (T.) & Co, Cro:s-1n, Salford, Manchester 


CORLISS ENCIHES, MAKERS OF. 
DAVEY, PAXMAN & CO, Ltd, Colchester, 
England; and 78, Queen Victoria-st, Lon- 
don, Е.С. See Advt., р. 35 


COTTON WASTE MERCHANTS. 
Blackwell, Wm., Victoria-rd, Aston, Birmingham 
Rigby, Wainwright & Co, Neptune Works, Man- 
chester 

WILLCOX (W. H.) & CO, Ltd, Offices 23, 
Warehouses 34 and 36, Southwark-st, 
London, S.E. See Advt., p. 3 


COUNTERWEICHT FITTINGS, MAKERS Of. 
CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 
COUNTERWEICHTS, MAKERS OF. 
CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 | 


GREVENEK, J. & H., 22, Basinghall-et, London, 


E.C. (Sole Agente of Metallwerk Electra, 
Ltd, Gummeraoach, Rheinland) See Advt, 
p. 1105 


COUNTRY HOUSE INSTALLATIONS, Contractors for. 

Baily, Grundy & Barrett, Ltd, Cambridge 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Worke, Belvedere-rd, Lam- 
beth, London, S.E. 

CHRISTY BROS. & MIDDLETON (formerly 
Christy Bros.), Chelmsford | 

DEFRIES (J.) & SONS, Ltd., 146 and 147, 
Houndaditch, London, Е.С. Works: Gravel- 
lane, E. See Advts., pp. 1026, 1208 and 1330 


COU-ORU . 


ПЕАКЕ & GORHAM, Ltd, 66. Victoria - st, 
Westminster, London, S.W.; 47, Зрппр- 
gdne, Manchester ; and Baltic-chmbrs, 50, 
Wellington-st. Glasgow Bee Advt., р. 15 

EVANS, E. M., 188, Fountain-st, Manchester ; 
and Oswald-rd, Oswestry 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 

GIFKINS (A. V.) & CO, 68, Victoria-st, Lon- 
don, S.W. 

GLOVER (F. А.) & CO, Ltd, 10 aud 12, Garrick- 
st, Covent-gdn, London, W.C. 

Lance, H., 9, Tudno-st, Llandudno, N. Wales 

Lea, Son & Co, Pengwerne Works, Shrewsbury ; 
2, Grosvenor-chbra, Lichfield-st, Wolver- 
hampton; and St. Mary s-walk, Stafford 

Lund Bros & Co,78, Queen Victoria-st, London. Е.С. 

Mackay (T. M.) & C^, 65, Dalb'air-rd, Ayr: 
55, Bath-st, Glasgow ; and National Bank- 
bldgs, Kilmaraock 

Mavor & Coulson, Limited, 47, Brcad.st, Mile 
End, Glasgow 

Paterson, Cooper & Co, Ltd, PatellaWorke, Paisley; 
and 57, Gracechurch-st, London, E. C. 

ROYCE LIMITED, Manchester (Switch Man- 
chester, Nat. 77:2 and $567) ; and 1, Partick 
Hill-rd, Glasgow 

SMITH (Е. J.) & CO, Nunhead-lane, Peckham, 
London, S. E. 

SUTER (FRANK) & CO, Ltd, 66, Bernera-st 
(works: Hanway-st, Oxford-st?, London, W. 
See insert Advt. faciug p. 1068 

TAYLOR, T. H., 94, Baron's Court-rd, West Ken- 
sington, London, W. 

“USHER (THOS. d.) & CO., 44, Lenzes Park-rd, 
Newcastle-on-Tyne 

WALLIS & WATSON, Trinity-st. Leeds 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
s‘all-rd, Leeds 

Woodward & Co, 157, West Nile-st, Glasgow 


COUPLERS (AUTOMATIC), MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.: and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 


COUPLINCS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 


CRABS, MAKERS OF. 


Glasgow Electric Crane and Hoist Co, Ltd, Park- 
head, G'asgow 

HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
eld: & 22. Queen Victoria-st, London, Е.С. 

YOUNGS, Ryland-street Works, Birmingham 


CRANE CONTROLLERS, MAKERS OF. 


Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 

Kramer H. У.) & Co, Locksbrook. Bath; 19. Pinc- 
st, Manche:ter; and 110, Brunswick - st, 
Glasgow 

JOHNSON & PHILLIPS, Victoria Worke, Old 
Charlton, Kent ; and 14, Union-court, Old 
Bro уд -:,, London, E.C. See Advt., p. 5 
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LAHMEYER ELECTRICAL CO, Ltd, 109-111, 
New Oxford-st, London, W.C. 

Paterson, Cooper & Co, Ltd, Patella Works, Paisley; 
and 57, Gracechurch-st, London, Е.С. 

PEEBLES (BRUCE) & CO, Ltd, Edinburgh 

ROYCE LIMITED, Manchester (Switch Man- 
chester, Nat. 772 and 3562); and 1, Partick 
Hill-rd, Glasgow 


CRANES AND HOISTS, MAKERS OF. 


Acme Motor and Traction Со, 72, Finsbury- 
pavement, London, Е.С. Works: The Наш, 
Brentford, Middlesex 

BRITISH ELECTRIC PLANT CO, Ltd, Alloa, 
N.B 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

Butters Bros. & Co, 20, Waterloo-st, Glasgow 

CARRICK & RITCHIE, Waverley Engineering 
Works, Norton Park, Edinburgh 

Chambers, Scott & Co, Motherwell 

Cowans, Sheldon & Co, Limited, Carlisle ; and 
London 

CRAVEN BROS., Vauxhall Works, Manchester ; 
and Reddish 

CROMPTON & Co, Limited, Salisbury House, 
London Wall, London, E.C. ; and Branches. 
Works: Chelinsford See Advt. inside front 
cover 

Glasgow Electric Crane and Hoist Со, Ltd, Park- 
head, Glasgow 

Grafton & Co, Bedford 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Ciun House, Surrey-street, 
London, W.C. See insert Advt. facing р. 1102 

Jackeon (Р. В.) & Co, Ltd, Salford Rolling Mills, 
Manchester 

Larmuth (T.) & Со, Сговв-1о, Salford, Manchester 

Marshall, Fleming & Jack, Dellburn Works, 
Motherwell, near Glasgow 

Mather & Platt, Ltd, Salto:d Ironworks, Man- 
caestor (Mather Manchester); and at London 
and Glasgow 

Paterson, Cooper & Co, Ltd, Patella Works, Paisley; 
and 57, Gracechurch-st, London, S. E. 

ROYCE LIMITED, Manchester (Switch Man- 
chester, Nat. 772 and 3202) ; and 1, Partick 
Н-га, Glasgow 7 

SMITH, THOMAS, Stesm ani Electric Crane 
Worke, Old Foundry, Rodley, near Leeds; 
aad 9, Victoria--t, London, S.W. 

Vaughan & Son, Ltd, West Gorton, Manchester 

YOUNGS, Ryland-street Works, Birmingham 


CREOSOTE MANUFACTURERS. 
Dasnitrea, V., 10, St. Mary-axe, London, Е.С. 


CRUCIBLES, MAKERS OF. 


DOULTON & CO., Ltd, Royal Doulton Pot 
teries, Lambeth, London, S.E. Бөз Advts., 
рр. 1077 and 1239 

JOHNSON, MATIHEY & CO, Limited, 74 to 
81, Hatton garden, London, Е.С. See Adyt., 
p. 1261 

Morgan Crucible Co, Ltd, Battersea, Works, Lon- 
don, S.W. 
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CURLING IRON HEATERS (ELECTRIC), MAKERS OF. 


BRITISH PROMETHEUS3 COMPANY, Ltd, 
18, London-rd, Kingston-on- Thames (Prome- 
theus A ingiton on- Thames, 199P.O. Kingston) 
For details of our Manufuctures see page 793 


CURRENT DIRECTION INDICATORS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northamp'on-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


COT-OUT BOARDS, MAKERS OF. 


BRABY, Е. & C., Bangor Wharf, Belvedera-rd, and 
Peckham, S. E., and Willesden, N. W., London 

CONSOLIDATED ELECTRICAL СО, Lrd, 
Northampton Works, Northampt on- groe. 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

Davis Electric Lamp Co, 17, Moor-st, Cambridge 
С'гсиз, London, W.C. See Advt., p. 1218 


CUT-OUTS (AUTOMATIC), MAKERS OF. 


B'ackwell (Robsrt W.) & Co. Ltd, 59, City-rd, 
London, Е.С, ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 aud 1276 

CONSOLIDATED ELECTHICAL CO, 149, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Adyt. 

p. 1292 

GREVENER, J. & H., 22, Bssinghall.st, London, 
E.C. (Sole Agents of Metallwerk Electra, 
Ltd, Gummersbach, Rheinland) See Advt, 
p. 1105 

Moy | Ernest F.), Ltd, 2,3 and 4, Greenland-place, 
Camden Town, London, N.W. 

N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-st, L ndon, E.C. Works: 
Horton Kirby, Kent 

S'EMENS BROTHERS & CO, LIMITED, 12, () тееп 
Avne'e-gate (Siemens London, 480 West- 
master), and York-mansicn, York-st (Sie m- 
bralos London, 452 Westminster, West- 
minster, London, S. W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
а-о at Sydney and Melbourne 


CUT-OUTS, OR FUSIBLE SAFETY PLATES, MAKERS OF 
AND DEALERS IN. 


Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh (Dealers) 

CONSULIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt., 
facing p. 1292 

DORMAN & SMITH, Ordeal Station Electrical 
Works, Salford, Manchester ; and 94, Char- 
ing Cross-rd, London. W.C. See Advt., p. 6 

GENERAL ELECTRIC CO, Ltd, 67, 69 and 71, 
Queen Victoria-st, London, E.C.; and at 
Glasgow, Birmingham, Newcastle-on-Tyne, 
Manchester, Cardiff and Dublin Bee Advt., 
р. 1090 

e (Haydn) & Co, 11, Victoria-st, London, 
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CUR—CYC 


Lundberg, A. P., Pioneer Elec- REC? 
trical Works, 477-487, Doch: 
Liverpool.rd, London, N. 

See Advt. p. 1292 TRADE MARK 

VERITYS Limited, London, Birmingham, Man- 
chester and Glasgow (See ALPHABETICAL 
SECTION) 


CUT-OUTS (MACNETIC), MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northamoton-grove, 
Canonbury, Londoa, N. See insert Advt., 
faciug p. 1292 

DRAKE & GORHAM, Ltd, 65, Victoria-st, 
London S. W.; 47, Spring-gdns, Man- 
chester ; and Baltic-chmbrs, 50, Wellington- 
st, Glasgow See Advt., р. 15 

ELECTRICAL POWER STORAGE COM- 
PANY, Limited, 4, Great Winchester-st, 
London, Е.С. See Advt. on back of cover 

NALDER BROS & THOMPSON, Limited, 34, 
Queen-st, London, E.C. See Advts., pp. 1022 
and 1327 

PARKER, THOMAS, Limited, Wednesfield.-r.l, 
Wolverhampton 

REASON MANUFACTURING СО, Limited. 
Offices and Works: Lewes-rd, Brighton See 
Advt., p. 1094 


CUT-OUTS (MACNETIC, AUTOMATIC), MAKERS OF. 


BRITISH INSOLATED AND HBLSBY CABLES, 
Ltd. Odices: Prescot, Lanca., and Helsby, 
near Warrington ; and at Lennox House, 
Nor:olk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool Вее insert Advt. 
facing p. 1042 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Nortbamptoa-grove, 
Canonbury, London, N. See insert Advt., 
facing p. 1292 

DORMAN & SMITH, O.deal Station Electrical 
Works, Salford, Manchester ; and 94, Char- 
iog Cross-rd, London, W.C. See Advt, p. 6 

N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Vict. ria-et, London, EC. Works: 
Horton Kirby, Kent 


CUT-OUTS (MERCURY), MAKERS OF. 


CONSULIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, Lond n, №. See insert Advt. 
facing p. 1292 


CUT-OUTS (MINIMUM AND MAXIMUM), MAKERS OP. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northamptoa Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


CYCLE LAMPS (ELECTRIC), MAKERS OF. 


BRISTOL ELECTRIC SAPETY LAMP WORKS, 
40, Smith-st, Westminster, London, S.W. 
8ee Advt., p. 1265 

Incandescent Electric Lamp Co, Ltd, Brook 
Green Works, Hammersmith, W., and 51, 
Copthall-ave, London, Е.С. 
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Peto & Radford. Ltd, Offices 55, works 57B, 


Hatton-gdn, E.C., London 
Vandervell (C. A.) & Co, Chapter Works, Chapter- 
rd, Willesden Green, London, N.W. 


DEMAND INDICATORS, MAXERS OF. 


REASON MANUFACTURING CO, Limited, 
Offices and Works: Lewes-rd, Brighton See 
Advt., p. 1094 

Sole Makers of the Wright Demand 


Indicator. 


DESICNERS AND DRAUCHTSMEN. 

«THE ELECTRICIAN" PRINTING AND 
PUBLISHING COMPANY, Limited, 1, 2 
and 3, Salisbury-ccurt, Fleet-st, London 
See Advts., pp. 14 79 and 99 

All Kinds of Designing and Engraving Work 
undertaken, and carried out with despatch, 
and оп reasonable terms, Line and Half 
Tone Work and Photo- and Typo- Etching a 
Specialty. Quotations for Steel, Copper and 
Wood Engraving. Engineering Illustrations 
of the finest quality. Electrotypes supplied 

at low rates 

Hindle, John H., Glebe House, Moorside, Denton, 
Manchester 


DESK AND COUNTER ELECTRIC FANS, MAKERS OF 
AND DEALERS IN. 
Baxendale & Co, Miller st, Manchester ; and at 
Edinburgb 
ROSENBERG (A. & CO, 21, Southampton- 
row, London, W.C. 


DIAL PAINTERS FOR ELECTRICAL INSTRUMENT 
CLASS WRITERS. 


Thwaites Bros, 25, St, John.street-rd, Clerken- 
well, Landcn, KO i 


DIE SINKERS. 


Mole (M.) & Son, Stamping and Piercing Works, 
Charlotte-st, Birmingham 


DININC TABLE ILLUMINATINC CLOTH, MAKERS OF. 


BONNELLA (D. H.) & SON, Ltd, 58 and 60, 
Mortimer-st, W., and 45, Kirby-st, Hatton- 
gdn, E.C., London See Advt., p. 1835 


DIRECT-COUPLED CENERATINC PLANT, MAXERS OF. 


Doon, F. J., K. M. i. C. E., F. C. S., XI. I. E. E., Har- 
penden, Herts. а 

Jackson (P. R., & Со, Ltd, Salford Rolling 

fanchester | 

d W & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-at, London, В.С. ee Advt., p. 5 

LANCASHIRE DYNAMO & MOTOR CO, Ltd, 
Trafford Park, Manchester ( Ironclad Man- 
chester, 47.02) See insert Advt. facing p. 1046 

Union Electric Co, Ltd, 151, Queen Victoria-s6 
(near Blackfriars), London, Е.С. 


DISINFECTANTS, MAKERS OF. 
Houlder (W.), Son & Co, Norwood Works, 
Southall, Middlesex 
«Sanitas " Company, Limited, Letehford s-bldgs, 
Three Сон Ла, Bethnal Green, London, E. 


DISTILLED WATER MAKERS. 


BERK (Е. W.) & CO, 1, Fenchurch-ave, E C., 
and Abbey Mills Chemical Works, Strat- 
ford, E., London See Advt., p. 1018 


DISTRIBUTING BOARDS, MAKERS OF. 

BARDWELL & CO, 10, Busb-laue, Cannon-st, 
London, Е.С. 

CONSOLIDATED ELECTRICAL Co, Ltd, 
Norteamptoon Works, No: tnampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Mancheater ; and 94, Char- 
ing Cross.rd, London W. C. See Advt., p. 6 

Spagnoletti (J. E.) & Co, Goldhawk Worke, 
Goldhawk-rd, London, W. 

Walesall Electrical Co, Ltd, 57, Bridge-st, Wal- 
sall; and аб Liverpool, London Office and 


Showroom : Mr. A. H. Hunt, 116-117, 
Cannon-st, E.C. 


DISTRIBUTING SWITCH BOXES, MAKERS OF. 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helsby, 
near Warrington; and at Lennox House, 
Norfolk-st, London, W.C. Work: : Prescot, 


Helshy and Liverpool See insert Advt. 
facing p. 1042 


CONSOLIDATED ELECTRICAL Со, Ltd, 
Northampton Works, Northampton-grove, 


Canonbury, London, N. See insert Advt. 
facing p. 1292 


DISTRIBUTION FUSE BOXES, MAKERS OF. 

Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh 

Bonnella (D. H.) & Son, Ltd, 58 and 60, Morti- 
mer-st, W., and 43, Kirby-st, Hatton-gdn, 
E.C., London Bee Advt., p. 1335 

BRITISH INSULATED AND HELSBY CABLES, 
Ltd. Offices: Prescot, Lancs., and Helsby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 

CONSOLIDATED ELECTRICAL Со, Ltd, 
Northampton Works, Northamptoo-grove, 
Canonbury, London, N. See insert Advt.. 
facing p. 1292 

Davis Electric Lamp Со, 17, Moor- st, Cambridge- 
Circus, London, W.C. See Advt., p. 1218 

Zimdars, C. E., 527, Gray a Inn-rd, London, W.C. 


DIVIDERS (MATHEMATICAL). 
VINTER, W., 10 & 11, Dyer's-bldga, Holborn, 
London, Е.С. see Advt., p. 1206 


DOC-SPIKES, TIE BARS, &c., MAKERS OF. 


HARDY PATENT PICK CO, Ltd, Heeler, Shef- 
field ; & 22, Queen Victoria-st, London, E.C. 


DOMESTIC ELECTRIC APPARATUS MAKERS. 
BRITISH PROMETHEUS COMPANY, Ltd, 
18, London · rd, Kingaton-on-Thames ( Prom: - 
theusK ingston-on- Thames, 1090.0. Kingston) 
For details of our Manufactures see page INN 
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DRAIN PIPE (EARTHENWARE), MAKERS OF. 


DOULTON & CO, Ltd, Royal Doulton Potteries, 
Lambetu, London, S.E. See Advts., pp. 1077 
and 1230 


DRAIN RAILS AND BOXES, MAKERS OF. 


ASKHAM BROS. & WILSON, Ltd, Yorkshire 
Steel апа Engineering Worke, Sheffield 
See insert Advt. facing p. 1262 


DRAUCHT CAUCES, MAKERS OF. 


HALL (В. J.) & CO, 39, Victoria at, S.W., 37, 
Walbrook, E.C., and 5, Duke-st, Adelphi, 
W.C.. London; and 32, Paradise-st, Bir. 
mingham. 


DRAW-IN BOXES, MAKERS OF. 


BRITISH INSULATED AND HELSBY CABLES, 
Ltd. Offices: Prescot, Lancs., an 1 Heleby, 
uear Warrington ; and at Lennox House, 
Norfolk-st, London. W.C. Works ; Prescot, 
Helsby and Liverp.ol See insert Advt. 
facing p. 1042 


DRAWINC INSTRUMENTS, MAKERS OF. 


BARKER (FRANCIS) & SON, 12. Clerkenwell- 
rd, London, E. C. See Advt., p. 1053 

Davis (J.) & Son (Derby) Ltd, АП Saints Works, 
Derby; and 26, Victoria-st, London, S. W. 

Lundberg, A. P., Pioneer Elec- REC? 
trical Works, 477-487, Liver- | EKTRIK 
pool-rd, London, №. See 


Advt., p. 1292 TRADE MARK 


DRILLING MACHINES, MAKERS OF. 


CHURCHILL (CHARLES) & CO, Ltd, 9.15, 
Leonard-st, London, E.C.; & at Birmingham, 
Manchester, Glasgow and Newcastle-on- Tyne 

Kramer (H. V.) & Co, Lock«brook, Bath; 19, 
Pine-st, Manchester ; and 110, Brunswick- 


st, Glasgow 
NEWBOLD'S MACHINE TOOL CO, Loudon 
aod Birmingham. Head Office: Pearl-Oldgs, 
107, Upper Thamee-st, Loudon, E.C. 
Wall. cn Brue, 57, Gracechurch-etree , London, 


E.C. 

WILLCOX (W. H.) & CO, Ltd. Offices 23, 
Warehouses 34 and 36, NSouthwark-st, 
London, S.E. See Advt., р. 3 


DRILLING MACHINES (ELECTRIC), MAKERS ОР. 


Mather & Platt, Lt, Salford Ironworks, Man- 
chester (Mather Manchester) ; and at London 
and Glasgow 

Mavor & Coulson, Limited, 47, Broad-st, Mile 
End, Glasgow l 


DRILLS (ROCK, &o.), MAKERS OF. 


HARDY PATENT PICK CO, Ltd, Heeley, Shef. 
field ; & 22. Queen Victoria-st, London, E C. 


FLEMINGS 


LEATHER BELTINC. "ТЕО 
BELTINC 


tor High 
Speeds, 
Motor Сат» | 
Dynamos, 
—` —— — — — — РРА 


&с | 


COTTON BELTING, &c., 80. | 


BELTING 


APPLY FOR '' TEON ” PAMPHLET. 


FLEMING, BIRKBY & GOODALL, Limd., 


West Grove Mill, HALIFAX. 
London Office: 39, Lime Street, E.C. 


DRIVING BAND MAKERS. 


Cotton. 


FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax ; & 59, Lime-st, London, 
Е.С. (Fleming Halifax, 48; Jamcrow London, 
£30 Avenue) See Advts. above and p. 1270 

WILLCOX (W. Н.) & CO, Ltd, Offices 23, 
Warehouses 34 and 36, Southwark-st 
London, S.E. See Advt., р. 3 


Hair. 


FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax ; & 39, Lime-st, Londoo, 
Е.С. (Fleming Halifax, 48; Jimerow London, 
ii, Avenue) See Advts. above and p. 1270 

WILLCOX (W. H.) & CO, Ltd. Offices 23, 
Warehouses 34 and 36, Southwark-st, 
London, S.E. See Adet р. 3 


india Rubber. 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon. st, 
London, Е.С. Works: Silvertown, Essex; and 
Persan, France See Advt., p. 534 

WILLCOX (W. H.) & CO, Ltd, Offices 23, 
Warehouses 54 and 36, Southwark.at, 
London, S.E. See Adyt., p. 3 


Leather. 


FLEWING, BIRKBY & GOODALL, Ltd. West 
Grove Mill, Halifax: & 39, Lime at, London, 
E.C. Fleming Halifax, 48; Jimcrow London, 
4S0 Avenue) See Advts. above and р. 1270 

HENDRY, JAMES, 252, Main-st, Bridgeton, Glas- 
gow Bee Advt. facing р. 1036 

Laycock (Wm.) & Sons, Limited, Queen-street 
Leather Works, Keighley 

Patent Anhydrous Leather Co, 3, Jewry-st, 
London, Е.С. : and Portsmouth 

Prellers Leather Company, 57, Lant-st, South- 
wark, London, S.E. 

WILLCOX (W. Н.) & СО, Ltd, Offices 23, 


Warehouses 34 and 36, Southwark-si, 
London, S.E. See Advt., р. 3 
Sokurite. 


HAINES & СО, 33, Minories, London, F.C, 
к-р 15“ 


DRI—DYN 
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DRIVINC BAND FASTENER MAKERS. 


WILLCOX (W. H.) & CO, Ltd, Offices 23, 
Warehouses 34 and 56, Southwark st, 
London, S.E. See Advt., p. 3 


DRIVINC BAND STAPLERS AND STAPLES, MAKERS OF. 


WILLCOX (W. Н.) & CO, Ltd, Offices 23, 
Warehouses 34 and 36, Southwark.st, 
London, S.E. Bee Advt., р. 8 


DRIVINC BAND STRETCHERS, MAKERS OF. 
HAINES & CO, 55, Minories, London, E.C. 


DRIVING CHAIN MAKERS. 


Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Mülheim-on-Rhine (Agents: W. Е. 
Dennis & Со, Albert.bldgs, 49, Queen 
Victoria-st, London, E.C.) See Advt., p. 7 

HARDY PATENT PICK CO, Ltd, Heeley, Shatfield; 
apnd 22, Queen Victoria-st, London, E C. 

Larmuth (T.) & Co, Cross-In, Salford, Manchester 


DRIVINC ROPE MAKERS. 


Felten & Guilleaume Carlswerk Actien-G esell- 
schaft, Miilheirn-on-Rhine (Ageuts: W.F. 
Dennis & Co, Alt ert-bldgs, 39,Queea Victoria 
streat, London, Е.С.) Вее Advt., p. 7 

"WILLCOX (W. H. & CO, Ltd, Offices 23, 
Warehouses 34 and 36, Southwark.st, 
London, N.E. See Advt., р. 3 


DRUMS (CABLE), MAKERS OF. 


. JOHNSON & PHILLIPS, Victoria Works, Old 


Charlton, Kent; and 14, Union-court, О.а 
Broad-st, London, Е.С. See Advt, у. 5 
Larmuth (T.) & Co, Cruss-lp, Salford, Manchester 


DUST DESTRUCTOR PLANTS, CONTRACTORS FOR. 


АЗКНАМ BROS. & WILSON, Ltd, Yorkshire 
Steel and Eogineering Works, Sueffield 
Зее insert Advt. facing р. 1262 

BABCOCK & WILCOX, Ltd, Oriel House, Far- 
ringdon-st, London, E.C.; 21, St. Vincent-pl, 
Glasgow; 14, Deansgate, Manchester ; 
Royal Exchange-bldgs, Middlesbrough; 12, 
Paper-bldgs, Pink-lane, Newcastle ; 129, 
Bute-st. Cardiff; and Winchester House, 
Victoria-sq, Birmingham, &c. See Advt. 
inside back cover 

Beaman & Deas, Timperley, Manchester ; and 
66. Victoria-st, London, S.W. 

Horsfall Destructor Co, Led, Lord at, Мо: К, 
Whiteball.rd, Leeds: and London 

Meldrum Bros, Ltd, Timperley, Manchester ; and 
66, Victoria-st, Westminster, London, S.W. 


DRYERS, MAKERS OF. 


BRITISH PROMETHEUS COMPANY, Ltd, 
18, London · rd, Kingston-on-Thames | Prome- 
theus Kiugston-on- Тћитез, 199. O. Kingston) 
For details of our Manufacturcs sec page 798 


DRYINC CHAMBERS (VACUUM), MAKER OF. 


STAMM, W., 25, College-hill, Carnon-3*, Lon- 
don, E.C. See Advt., p. 1041 


DYNAMOS, MAKERS OF AND DEALERS IN. 
(See also Motors, Electrio, р. 1251 


ACCESSORIES MANUFACTURING CO, 9-10, 
Wells-st, Oxford-st, London, W. See Advt., 
p. 1104 

Асте Motor & Traction Company, 72, Finsbury- 
pavement, London, E.C. Works: The Ham, 
Brentford, Middlesex 

ALLEN (W. H.), SON & CO, Ltd, Queen's Engi- 
neering Works, Bedford : 27, Old Queen-st, 
London, S.W. ; and at Glaegow and Belfast 
Bee Advt., p. 15 

Baily, Grundy & Barrett, Ltd, Cambridge 

Baxter & Caunter, 86, Charing Cross-rd, London, 
W.C. 

BECKER (R.) & CO, 53, City-rd, London, E.C. 
Ber mann Electrical Works, 6, Victoria-ave, 
Bishopagate-st Witbou', London, Е.С. 
BRITISH ELECTRIC PLANT CO, Ltd, Alloa 

N.B. 

BRITISH THOMSON-HOUSTON CO., Ltd. 
Head Office and Works, Rugby. Regi-tered 
Offices, 83, Cannon-st, London, E.C.; and 
at Glasgow, Sheffield, Belfast, Manchester, 
Neweastle-on-Ty ne and Cardiff See Advt., 
p. 11 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Bee Advt., p. 1091 

BRUSH—Brush Electrical Engineering Со, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

CAMPBELL & ISHERWOOD, Raleigh-st, Bootle, 
Lancs. 

CASTLE—Holmes (J. H.) & Co, Portland-rd, 
Newcastle-on-Tyne ; 17, Soho-sq, London, 
W.; Examiner-bldgs, Strutt-st, Manchester; 
nnd 19, Waterloo-st, Glasgow See Advt, 
p. 1097 

Chamberlain & Hookham— Chamberlain & Hook- 
ham, Limited, 4, New Bartholomew-st, Bir- 
mingham See Advt., р. 1181 

Charlesworth (S.) & Co, Richmond Hill Iron 
Works, Oldham 

CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
London: and Chemuitz, Захопу 

CHURTON (T. HARDING) & CO, Atlas Works, 
Ingram-st, Leeds 


‚ CLARKE, CHAPMAN & CO, Limited, Victoria 


Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, E.C. ; Tower-bldgs, Water-st, 
Liverpool ; 96, Victoria-st, Manchester ; and 
81, St. Vincent-strect, Glasgow Вее Advt, 


p. 24 

CROMPTON-—Crompton & Co, Limited, Salis- 
House, London Wall, London, Е.С.; and 
Branches. Works: Chelmsford See Advt. 
inside front cover 

CROMPTON.BRUNTON —- Crompton & Co, 
Ltd, Salisbury House, London Wall, London, 
E.C.; and Branches. Works: Chelmsford 
See Advt. inside front cover 

Cry pto Works Co, Ltd,29,Clerkenwell-rd, London, 
Е.С. 

Davis (J.) & Son (Derby), Ltd, All Saints 
Worke, Derby; and 26, Victoria-st, London, 
S.W. 

DE GRELLE, HOUDRET & CO, 130, Loudou 
Wall, London, E.C. 
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FULLER-WENSTROM 


Electrical Manufacturing Co., 


CITY OFFICE: 110, CANNON STREET, LONDON, E.C. 


Works : Haunch of Venison Yard, Brook Street, New Bond Street, W. 
Telegraphic Address: FULLMAGE, LONDON.” Telephone: No. 405 Вахк. 
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Manufacturers of 
DYNAMOS, MOTORS AND TRANSFORMERS 


A Large Quantity of 


DIRECT-CURRENT MOTORS 


Always in Stock. 


POLYPHASE MOTOR. 


THREE-PHASE PLANTS A SPECIALITY. 


Send for our Catalogue. 
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wr 


(се Address: 31, Murraygate, DUNDEE. 


Telegraphic Address: * Farina Dundee.” 


>. MICA. 
R. & 5. BAXTER. 


^, 
Са 


Works: Commercial Court 


Telephone No. 83. 


IMPORTERS AND MANUFACTURERS OF MICA FOR ALL PURPOSES. 


Canadian Amber Mica received direct from the Mines. 


Large Stocks of all qualities in 


our Stores 1а Dundee. 


Contractore to H.M.’s Government. 


— 53 zal 


DICK, KERR & CO, Ltd (Sole Selling Agents for 
the English Electric Manufacturing Co, 
Ltd, Preston). Abchurch-var4, Cannon.at, 
Loudon Е.С. ; Alhert.sq. Manchester; 4a, 
St. Andre ‚я eq, Edinburgh: aod Strand-rd, 
Preston (Dicker London, 5827 Bank) 

Down, Е. J.. A. M. I. C. E., F. C. S., M. I. E. E., Har- 
pe „Сер, He rte. i 

Driver Geo.) & Son, Sandys-row, Bi-hopsgate-st, 
London, E.C. 

Dynamoter, L'd. Rush Lane House, London, Е.С. 

EDISON HOPKINSON—Mather & Platt, Salford 
Iron Works, Salford, Manchester (Mather 
Manchester) ` and at London and С asg. 

ELECTRICAL COMPANY, Limited, 121.125, 
Charing Cross-rd, and 162, Shaftesbury-ave, 
Londou, W. C.; Gro wenor-chambra,33, Black- 
friar -st, Manchester: Baltic-chmbr-, Wel- 
lingon st, Glasgow; 134,North-st, Brighton ; 
17. York-«r, Sneffield: and at Belfast and 
Dublin Вее insert Advt. facing p. 1092 

E. C. l. Electric Construction Company, Ltd, 
Dashwood House, New Broad-st, London, 
Е.С.; and Wolverhampton Вее insert 
Advt. facing р. 1088 

Неси ня! Mining Со, 9, Iron Gate, Derby 

ELECTROMOTORS | LIMITED, ` Louisa.st, 
Opens aw, Manchester; and 35, Queen 
Victoria-st, London, Е.С. 


— ae 


— — ЕЭ — — ͤ 1ũ2wꝗ. — 


M Пора, — 


EXCEL SJ OR Oppermann (Carl) Electric Car- 
riage Co, Ltd, 7, Underhill-st, Arlington - rd, 
Camden Town, London, N. W. See Айт, 
p. 1280 | 

FULLEKRK-WENSTROM ELECTRICAL MANU. 
FACTURING CO, 110, Cannon-st, London, 
Е.С. See Advt., p. 1065 

Geipel & Lange. Vulcau Works, St. Thoma-.st, 
London, S. E. 

GENERAL ELECTRIC СО, Ltd, 67, 69 and 71, 
Queen. Victoria-st, London, E. C.; and at 
Glasgow, Birmingham, Newcastle-on-Tyne, 
Manchester and Dublin See Advt., p. 1090 

Hal (J. P.) & Со, Bla-kriding Iron Works, 
Werneth, Oldham 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Clun House, Surrey street, 
Loudop,W.C. See insert Advt. facing p.1102 

Jackson (P. R.) & Co, Ltd, Salford Rolling Mills, 
Manchester. 

JOIHNSON.LUNDELL ELECTRIC TRACTION CO, 
_ Ltd, 16a, Sohc-83, London, W. | 
Johnson d: Phillips -JOHNBON & PHILLIPS, Vic- 
toria Works, Old Charlton, Kent, and 14, 
Union-ct, Old Broad-st, London, Е.С. бее 

Advt., p. 5 

Kapp—JOBNSON & PHILLIPS, Victoria Works, 
Old Charlton, Kent ; and 14, Union-court, 
Old Broad-st, London, Е.С. Вее Advt., p. 5 


MEIROWSKY & CO., 


Gold Medal jat Paris Exhibition 1902 for Mica and Megomit, 
LARGEST MAKERS OF 


MICA AND MANUFACTURES * MICA 


For ELECTRICAL INSULATIONS of every Description. 
Specialities : 
MEGOMIT in SHEETS, for COMMUTATOR INSULATION. 


itto 


FLEXIBLE, and for MOULDING PURPOSES. 


MICA PAPER, CLOTH and COMMUTATOR RINGS and SHAPES. 
EXCELSIOR (Oil Insulation PAPER, CLOTH and VARNISH. 


Sole Agents 
tor U. K. 


GEO. SCHULTZ & 00., 


22-23, Laurence Pountney Lane, HL 
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.. PATENT . . 


Interchangeable 


JI NAMUS мо MULURS 


Те Dynamos are so constructed that any one Machine 
will give 100 and 200 Volts, or 200 and 400 Volts, 
or 250 and 500 Volts. 
The same Motor WORKS ON ANY CONTINUOUS CURRENT CIRCUIT from 
200 Volts to 530 Volts, giving the same Horse-Power at the same Speed ; thus 


our Customers can use their Motors notwithstanding their removal to other 
Districts, 


22.124, GOLDEN САМЕ, LONDON, E.C. 


Telephone :—2704 POST OFFICE CENTRAL 
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The Trade Supplied. 


Keighley Electrical Engineering Co, Ltd, Vulcan 
Works, Keighley 
Kramer (Н. V.) & C», Locksbrook, Bath; 19, 
Pine-st, Manchester; and 110, Brunswick-st, 
Glasgow 
LAHMEYER ELECTRICAL CO, Ltd, 109.111, 
New Oxford-sr, London, W.C. 
LAIDLAW, LAIDLER & CO, Nutsford Vale 
» «Works, Lengsight, Manchester 
LANCASHIRE DYNAMO & MOTOR CO, Ltd, 
Trafford Park, Manchester (/ronclad Man- 
chester, 4702) Bee insert Advt. facing 
p. 1046 
LISTER ELECTRIC MANUFACTURING co. (TEE), 
Dursley, Glos.; 52, Cannon-st, London, E. C.; 
and Baltic Chambers, 50, Welling ton-st, 
Glasgow See insert Advt. facing p. 
1086 
McClure & Whitfield, Mersey Dynamo Works, 
Ad- wood, Stockport. 
MACKIE Mackie (M.) & Co, 122-124, Golden- 
lane, London, Е.С. See Advt., p. 1067 
Mather & Platt, Ltd, Salford Iron Works, Man- 
chester (Mather Manchester); and at London 
and Glass o 
MAVOR & COULSON, 
Mile End, Glasgow 
NEWTON BROTHERS, Full.st, 
Alfretor.r3, Derby 
N.S. ELECTRIC STORAGE CO, LTD, 139, 
Оче: п Victoria-st, London, ЕС. Works : 
Horton Kirby, Kent 
OPPERMANN (CARL) ELECTRIC CARRIAGE CO, 
Ltd, 7, Underhill-st, Arlington-rd, Caniden 
Town, London, N. W. "See Advt., p. 


Limited, 47, Broad-st, 


and (works) 


1250 

PARKER, THOMAS, Limited, Wednesfield-rd, 
Wolverhampton 

Paterson, Сосрег & Со, Ltd, Patella Works, 
Paisley: and 57, Gracechurch-st, London, 
ЕС. 

PEEBLES (BRUCE) & CO, Ltd. Edinburgh 

PRENTICE. NAPIER, Stowmarket 

REID BROS., 12, W harf- rd, City-rd, London, N 
Зее Advt., p. 1158 

RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopegate-st Within, London, E.C. ; and 
City Electrical Works, Bradford 

Roy, A. W., 151, Shields-rd, Newcastle-on-Tyne 

RO YCE—Royce Limited, Manchester (Switch 
Manchister, Nat. 772 and 3067; and 1, 
Partick Н.П.га, Glasgow 

Sandycroft Foundry Company, Ltd, Sandycroft. 
Chester; and 6, (ueen-st-pl, London, 
EC 

SA YERS—Mavor & Coulson, 47, Broad-st, Mile 
End, Glasgow 


е 
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SCOTT (ERNEST) 6 MOUNTAIN, Limited, 
Close Works, Newcastle-on-Tyne ; and Nor- 
folk House, Laurence Pountney Hill, Lon- 
don, E.C. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's gate (Siemens Londen, 450 West- 
minster), and York- -mansion, York-st (S'em- 
bralos London, 45? Westminster) West- 
minster, London, S.W. Worke: Woolwich 
Glasgow, Hull, Bristol, Leeds and Cardiff: 
also at Sydney and Melbourne 

SILVERTOWN—INDIA RUBBER, GUTTA 
PERCHA & TELEGRAPH WORKS CO, 
Ltd, 106, Cannon-st, London, Е.С. Works: 
Silvertown, Essex; and Persan, France 
See Advt., p. 534 

Sun Electrical Co, 118-120, Charing Cross-rd, 
London, W.C. 

SUTER (FRANK) & CO, Ltd, 66, Berners-at 
(worke, Hanway-st, Oxford-st), London, W.. 
See insert Advt. facing p. 1068 

Taunton—Newton's, Limited, Taunton 

THAME3 IRON WORKS, SHIPBUILDING AND 
ENGINEERING CO, LTD (Thames Electrical 
Engiucering Works). Head Office: Canning 
Town, E. ; City Office: 17, Philpot-lane, E.C., 
London 

Tync—Scott (Ernest) & Mountain, Limited, 
Close Works, Newcastle-on- Tyne ; and Nor- 
folk House, Laurence Pountney Hill, Lon- 
don, F.C. 

UNION ELECTRIC CO, Ltd, 151, Queen Vic- 
toria-st (near Blackfriars), London, E. C. 
UNIVERSAL—Brush Electrical Engineering 
Co, Ltd, Victoria Works, Belvedere- rd, 

Lambeth, London, S.E. 

Walsall Electrical Co, Ltd, 57, Bridge-st, Wal- 
sall ; and at Liverpool, London Office and 
Sho vroom: Мг. A. Н. Hunt, 115.117, 
Сапосп st, Е.С. 

Washington & Co, Ltd, Sowerby Bridge, Yorke. 

WESTMINSTER — Westminster Engineering 
Co, Ltd, Victoria-rd, Willesden Junction, 
N.W.. and 16 Davies- st, W., London 

MUIRHEAD & CO, 54, Old Broad-st, 
London, E.C. ; and Elmers End, Kent See 
Advt., p. 1156 

White, Jacoby & Co, Limited, Ваућао -р), Cam- 
den Town, London, N.W. 

Wilson Hartnell & Со, Ltd, 
Kirkstall-rd, Leeds 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet-st, London, E. С, (Reactance 
Fondo: 282 and 2096 Holborn) Bee insert. 
Advt. facing p 1096 

Woods (Richd.) & Co, Sanctuary House, West. 
minster, London, S.W. 


Volt Works, 
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66 Berners St., LONDON, W. 


Frank Suter & (80. Lid. 


ELECTRICAL ENGINEERS, 


66 BERNERS STREET, LONDON, W. 


“HELIOS” 500 KW. TRAMWAY GENERATOR. 


COMPLETE 
ELECTRICAL TRAMWAY EQUIPMENT, 
CENTRAL STATION EQUIPMENT, 
COUNTRY HOUSE INSTALLATIONS. 


*9999999999990999999099999599999999990999 


All kinds of Electrical Machinery and Apparatus. 


У 
> ТО. 


NING ELECTRIC 


LES 
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PHIPP STREET, 


sy GREAT EASTERN ST., LONDON, Е.С. 


DYNAMO BRUSHES, MAKERS OF AND DEALERS IN. 


Acme Motor & Traction Company, 72, Finshury- 
pevement, London, E.C. Works: The Ham, 
Brentford, Middlesex 

Baxendale & Co, Miller-st, Manchester ; and at 
Edin burgh (Dealers) \ 

BOUDREAUX, L. (Agents, Le Carbone), 17, 
Water-lane, Great Tower.st, London, E.C. 
Bee Advts. below and p. 1041 

British Westinghouse Electric & M'fy. Co, Ltd, 
Westinghouse- building, Norfo!k-at, Strand, 
London, W.C. Вев Advt., р. 1091 

CHRISTIE, GEORGE, Limited, Ladywell Wire 
Works, Glasgow Zee Advt., p. 1331 

ELECTRICAL COMPANY, LTD, 121-125, Charing 
Cross.road, 162, Shaftesbury-ave, London, 
W. C.; Grosvenor-chmbrs, 33, Blackfriars-st, 
Manchester; Baluic-chmbrs, Wellington-st, 
Glasgow ; 134, North-st, Brighton ; 17, York- 
st, Sheffield ; and at Belfast and Dublin See 
insert Advt. facing p. 1092 


BOUDREAU 


PATENT FOLIATED ROLLED METAL 
DYNAMO & MOTOR BRUSHES 
OF ANTI-FRICTION METAL. 


Owing to the composition of the Meta! and 
the construction of the Brushes their Conduc- 
tivity is much higher than Copper Brushes of 
equal section. Duration is three to four times 
greater than Copper Brushes. They reduce 

parking and keep Commutators in splendid 
condition. Invaluable on High Speed Machines. 


GOLD MEDAL Paris €xbibition, 1900. 


Agents: LE CARBONE, 
17, WATER LANE, CREAT TOWER ЗТ., LONDON, Е.С 


MOTORS 


ELECTRIC 
FANS, 


NOISELESS AND 
EFFICIENT. 


— 


DOYETAIL 
BRUSHES, 


Soar's Patent. 


NOT SEWN, 
POINTS DON'T 
TURN UP, 
NO TROUBLE. 


Ern CI 


Fleming Dynamo Brush Co, 49, Rumford-st, 
C-on-M., Manchester 

FULLER-WENSTROM ELECTRICALMA NU- 
FACTURING CO, 110, Cannon-st, London, 
Е.С. See Advt., p. 1065 

GLOVER (W. T.) & Co, Ltd, Trafford Park, Man- 
chester; and Parliament-mans, Victoria-st, 
London, S.W. 

HENRION GRAPHITE CARBON BRUSHES 
Sole Agent U.K.: D. McNaughton, 79, 
Mark.lane, London, Е.С. (Coprolite Lon- 
don) 

Jackson (Р. Е.) & Co, Ltd, Salford Rolling Mills, 
Manchester 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

LE CARBONE (late Lacombe & Со), 17, Water- 
In, Great Tower-st., London, Е.С. (Lacombe 
London) See Advts. below aud р. 1044 

Carbon Brushes and Boudreaux Brushes. 


DYNAMO BRUSHES 


OF 


H. C. Copper, Alloy and 
Antl-Friction Gauze. 


OUR SPECIAL 


EMPIRE BRUSHES, 


Nes. 1 and 2, 
Are the most Perfect in the Market. 


XTX ~ о ~ о ММ. М ~ ~ ~ 


North British Wire Mfg. Co., 


130, Fleet Street, London, E.C. 


AND 
71, West Nile Street, Glasgow. 
Telegraphic Addresses : — 
‘Weaving Glargow," Stibium London.” 
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LIVERPOOL ELECTRIC CABLE CO, Ltd, 
Vausball-rd, Liverpool See Advt , p. 16 

LONDON ELECTRIC WIRE CO, Ltd, Anchor 
Works, Playhouse-yard, Golden-lane, Lon- 
don, EC See Advt., p. 8 

Newton's, Limited, Taunton 

NORTH BRITISH WIRE MANUFACTURING 
COMPANY, 130, Fleet-st., London, 'E.C. ; 
and 71, West Nile-st, Glasgow See Advt. 
оп preceding page 

POTTER (F. W.) & CO, Phipp-st, Great Eastern- 
st, London, E.C. (Telegraphic address, Wire- 
work London ; Telephone No. 1169 London 

fall) See Advt. on preceding page 


DYNAMO CASTINCS, MAKERS OF. 


Allen (Edgar) & Со. Limited, Manufacturera of | 
Steel for Permanent Magnets, Lathe Tools, | 
Chisels, Drills, Xe. Imperial Steel Works, 
Tinsley, Sheffield (Allen Sheffield, 917) See 
insert Advt. facing p. 1262 

Sole Makers of the Patent | 
| 
| 
| 
| 
| 


EE MEDER СЕМИС, SE 


Dynamo: Maynet Steel. Castings. 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Adyt., р. 1091 

Falkirk Iron Co, 67. Upper Thames-st, London, 
E.C. ; and at Falkirk, N.B. 

FULLER-WENSTROM ELECTRICAL MANU- 
FACTURING CO, 110, Cannon-st, London, 
К.С. Вее Advt., p. 1065 

Hadfield'a Steel Foundry €^, Ltd, East Hecla 
Works, Tinsley, Shetfieid ; and 50, IL. iuie- st, 
London. Е.С. 

Jackson (P. Н.) & Co, Salford Rolling Mills, ! 
Manchester 

JENKINS, ROBERT, 88, Bishopsgate-st Within, 
London, Е.С. 

Roy, A. W., 151, Shields-rd, Newcastle-on-Tyne 


DYNAMO COMMUTATOR SECMENTS, MAKERS OF. 
British Westinghouse Electric & M'fg. Со. Ltd, 
Westinghouse-building, Norfolk-st, Strand, | 
London, W.C. Вее Advt., р. 1091 - | 
Electrical Company, Ltd, 121-125, Charing Cross- 
rd, and 162, Snaftesbury -ave, London, W. C.; | 
Grosvenor-chmbra, 33, Blackfriera-st, Man- | 
chester ; Bultic-chmbrs, Wellington-st, Glas- 
gow ; 134. North-at, Brighton; 17, York-st., | 
Sheffield ; and at Belfast and Dublin See 
insert Advt. facing p. 1092 | 
FULLER-WENSTROM ELECTRICALMANU.- | 
FACTURING СО, 110, Cannon-st, London, | 
Е.С. See Advt., p. 1065 | 
LONDON ELECTHIC WIRE CO, Limited, , 
Anchor Worka, Playhouse-yard, Golden- 
lane, London, Е.С. See Advt., p. 8 | 
DYNAMO FIELD RHEOSTATS, MAKERS OF. | 
CONSOLIDATED ELECTRICAL СО, Ltd, | 
Northampton Werke, Nurthampton-grove, 
Canonbu: y, London, №. See insert Advt. 
facing p. 1292 
JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; апа 14, Union-court, Old 
Broad at, London, Е.С. See Advt., р. 6 


DYNAMO MACNETS (STEEL), MAKERS OF. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., р. 1091 

FULLER-WENSTROM ELECTRICALMANU- 
FACTURING СО, 110, Cannon-at, London, 
E.C. See Advt., p. 1085 

Hadfield's Steel Foundry Co, Ltd, East Hecla 
Worke, Tinsley, Sheffield ; and 50, Lime at, 
London, Е.С. 

Jackson (P. R.) & Co, Ltd, Salford Rolling Mills, 
Мапећемет 

SCHULTZ (GEURGE) & CO, 22 and 25, Laurence 
Pountney-lane, London, E.C. 


DYNAM) AND MOTOR CONNECTORS, MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO, 
Lt i, Victoria Works, Beivedere-rd, Lambeth, 
London, S. E. 

LANCASHIRE DYNAMO & MOTOR CO, Ltd, 
Trafford Park, Manchester (/ronelad Man- 
chester, 470 2) Bee insert Advt. facing p. 1046 


DYNAMO OIL MANUFACTURERS. 


Blackwell. Wm., Victoria-rd, Aston, Birmingbam 

DUNCAN, WATSON & CO, Dashwood House, 
New Broad-st, London, E. C. 

Special Dynamo Oils at Low Quotations. 
Samples and Prices on Application, 

ROSE (SIR W. A.) & CO, 66, Upper Thames- 
st, E.C., and Roses Wharf, Millwall, E., 
London 

Stern Brothers, 57, Gracechurch-st, London, Е.С. 

WILLCOX (W. Н.) & CO, Ltd, Offices 23, 
Warehouses 54 and 36, Southwark-st, 
London, S.E. See Advt. р. 3 


DYNAMO PULLEYS, MAKERS OF. 


FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax ; & 39, Lime-st, London, 
Е.С. (Fleming Напјаг, 45 ; Јітстою Lon. 
dim, 2800 Aveuue) See Advts., рр. 1063 and 
1270 


DYNAMO ROPE MAKERS. 


Connolly Bros, Ltd, Blackley, Manchester (Con- 
nolly Blackley, 2361) Loudon: 501 & 303, 
Euston-rd, N. W.; and Maritime-bldgs, King- 
st, Newcastle-un-Tyne Bee Advt., p. 1075 

WILLCOX (W. H.) & CO, Ltd, Offices 25, Ware- 
houses 34 and 36, South wark-st, London 
S.E. See Advt., р. 3 


DYNAMO TESTING INSTRUMENT MAKERS. 


NALDER BROS. & CO, 12, Carteret-st., Queen 
Anne's Gate, Westmicater, London, S. W. 
See Advt., p. 1166 


DYNAMO WIRE, MAKERS OF. 


Concerdia Electric Wire Co, Ltd, 53, Queen-at, 
Loudon, Е.С. 

Connolly Bros., Limited, Blackley, Manchester 
(Connollys Blackley, 2261) London: 301 
and 303, Euston-rd, N. W.; and Maritime. 
bidgs, King-st, Neweastle-ou-Tyne See 
Advt., p. 1076 
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“lectrical Company, Ltd, 121-125, Charing 
Cross -rd, and 162, Shattesbury-ave, London, 
W. C.; Grosvenor-chinbrs, 35, Black!riars- 
st, Manchester ; Baltic-chmbrs, Wellington- 
«t, Glasgow ; 134, North-at, Brighton ; 17, 
York-st, Sheffield ; and at Belfast and Dublin 
Seo insert Advt. facing p. 1092 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Mülheim-on-Rhine (Agents: W. F. 
Dennis & Co, Albert-bldgs, 49. Queen 
Victoria-street, London, Е.С.) See Advt., 


p^? 

JOHNSON & PHILLIPS ELEC f RIC CABLE WORKS, 
Old Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, E. See Advt., p. 5 

LIVERPOOL ELECTRIC CABLE СО, Ltd, 
Vauxhall-rd, Liverpe«| See Advt., р 16 

LONDON ELECTRIC WIRE CO, Ltd. Anchor 
Works, Piayhouse-yd, Goldeu-la ue, London, 
E.C. See Advt., p. 8 


EARTHENWARE FOR ELECTRICAL PURPOSES, 
MAKERS OF. 


BULLERS LIMITED, 3, Laurence Pountney- 
hill, London, Е.С.; and ас Tipton and 
Hanley See Advt., p. 1229 

DE GRELLE, HOUDRET & CO, 130, London. 
wall. London, E.C. 

POULTON X CO, Ltd, Royal Doulton Pot- 
teries, Lambeth, London, S.E. See Advts., 
рр. 1077 япа 1230 

STIFF (J.) & SONS, London Pottery, Lam- 
beth. London, S. EE. See Advt., p. 1230 

Insulators, Battery Jars, Electrical Tubes, 
J'orous Cells, «с. 


EBONITE, MAKERS ОР AND DEALERS IN (sce also 
Insulating Materials, p. 1223). 


Cort (Arthur) & Co, 277, Camberwell New-rd., 
& Leipsic Works, Camberwell, London, S.E. 
Зее Advt., р. 1224 

FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax : & 59, Lime-st, Lendon, 
Е.С. (Fleming Halifax, 48 ; Jimcrow Lon- 
don, 28) Avenue) See Advts.,pp. 1063 & 1270 

Cells, | Pumps, «с. 


He зету В, Brothers, 102, Fenchurch-s*, London, 


INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, L'd, 106, Cannon-er, 
London, E.C. Works: Silvertown, Essex ; 


and Persan, France See Advt., p. 534 
MOSSES & MITCHELL, 68 to 71, Chiswell-st, 
London, E.C. 
New York Herburg India Rubber Co, 34, Moor- 
SN KSE Е.С. 


МОГСАМТЕ 


DR. HxIXR. TRAUN & SONS 
1 отету Harburg Indis- et IN Сол. 
LUNDON "WARKHOUSE: F. INTER. 
8, ,REOCROSS STREET, ЈЕ. С. 
Telephone: 3186 Central. 


EBONITE 


TRAUN (Dr. HEINR.) & SONS (formerly 
Harburg India Rubber €. Со), 8. Redcroas- 
st, London, Е.С. See Advts. below and pp. 
1224 and 1828 

Wicks (J. T.) & Co, 984, Amhurst.rd, Hackney. 
London, Х.Е. Ses Advt. p. 1221 

Ebonite, Asbestos and “ WickstTKk " 
Jointing Матије turers 

WINTER, F., 8, Redcross-st. Loudon. E.C. See 

Advts. below and рр. 1224 » 1323 


Electric d 


EBONITE CELLS, MAKERS OF. 


Hessberg Brothers, 102, Feachurch-st, London, 
ЕС. 

TRAUN (Dr. HEINR.) & SONS (formerly 
Harburg India Rubber (. Co). 8, Kedcross-st, 
London, E. C. 83e Advts. below and рр, 
1224 and 1328 

WINTER, F., 8, Redeross-st. Londen, E. C. See 
Advts. below aud pp. 1224 xn! 1328 


EBONITE PUMPS, SYPHONS AND TUBINC, 
MAKERS OF. 


Hessherg Brothers, 102, Fenchurch.st, London, 
К.С. 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 100. Canuon - st. 
Londov, Е.С. Works: Silver.own, Essex: 
and Persan, France See Advt.. р. 534 

TRAUN (Dr. HEINR.) & SONS (10 meriy Har- 
burg India Rubber C. €... 8, Itedcross.st, 
London, E.C. See Advts. below and pp. 
1224 and 1328 

WINTER, F., 8, Redero:s.st, London, E. C. 
See Advts. below uud pp. 1224 and 1328 


EJECTORS, MAKERS OF. 


WILLCOX (W. H.) & CO, Ltd. Offices 25, Ware- 
houats 34 and 35, Southwark-st, London, 
S. E. See Adyt., р. 3 


ELECTRIC ADVERTISING DEVICES, MAKERS OF. 


Peto & Radford, Ltd, Offices 55. Works 578, 
Hatton-gdn, London, E.C. 


ELECTRIC ALARMS, MAKERS OF. 
(Зее also Electric Burglar Alarms .,, Fire Alarms. 
Electric). 
CONSOLIDATED ELECTRICAL CO, Ltd 
Nortbamptou Works, Northampton-grove, 
Canoabury, London, N. See insert Advt. 


facing p. 1292 
Hale Bros, 156, Upper Thaines-st, and 21, 
Bush-lane, Cannon-st, London. E.C. 
Stockall (J. J.) & Sons, Ltd,6.84 10, Clerkenwell- 
rd, Loudon, E.C. 


ELECTRIC BATTERIES AND ACCUMJLATORS, 
MAKERS OF. 


Fuller (John С.) & Son, Woodland Worke, Wick- 
lane, Bow, London, E. 


(For Telegraphic Addresses and Telephone Ni mle s, sce Alphabetical Section.) 
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ELECTRIC BELL MANUFACTURERS, FITTERS AND 
DEALERS. 
Manufacturers. 

Abercrombie & Son, 30,32 & 56, Whitfield-st, 
London, W. 

Adams, A. R., 65 and 67, N 
London, 8. E. 

Adains & Son, 57, Haymarket, S. W.; 
Neal-st, W., London 

Allsop, Е. C., 235. Bucklersbury, London, Е.С. 

Andrews & Sons, 140, High-st, Watford 

Archbutt, J. & W. E., 201, Westminster Bridge-rd, 
London, S.E. 

Ashby & Son, 184, King's 
S.W. 


че“ ington- causeway, 


and 43 & 45, 


rd, Chelsea, London, 


Bailey, Chas. S., 112-118, Victoria-st, Bristol 

Bainbridge & C 0, 21, Vine-pl, Sunderland 

Baker, W. J., 117, Wanderers-ave, Wolver- 
hampton 

Baxendale & Co, Miller-st. Manchester ; and at 
Edinburzh (Dealera) 

Beale (F.) & Sons, Adelaide-rd, Andover 

Bilsborough, J., Alderley Edge, Manchester 

Binko (H.) & Co, 24, Leadenhall-st, London, 
E.C. 

BONNELLA (D. H.) & SON, Ltd, 58 and 60, 
Mortimer-st, W., and 43, Kirby-st, Hatton- 
gdn, E.C., London See Advt., p. 1336 

Boulting (J.) & Sons, 5, Upper Marylebone-st, 
London, W. 

Bridge (A. T.) & Son, 12, Ryland.st, Birmingham 

BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byren House, 82.85, Fleet- 
st, London, Е.С. Works: Beeston, Notts. 
Вев Advt., p. 1304 

Вгудеп (J.) & Sons, 90, Gloucester-rd, London 
S.W.; & at Edinburgh, Glasgow & Dundee 

Burn Bros, 25 & 24, Charing Cross, London, S.W. 

Burrows & Co, 98, Old.st, Ashton-under-Lyne 

Carr, Charles, Woodland Works, Grove-lane, 
Smethwick, Birmingham 

Chappell (H.) & Co, 34, Fulham-road, London, 
S.W. 

Coe & Smith, 11, Denmark-st, Soho, London, 
W.C. 

Collyer Bros., 268, Glynn-rd, Clapton, and 155, 
Wick-rd, Hackney, London, N.E. 

CONSOLIDATED ELECTRICAL СО, Lt4, 
Northampton Works, Nortbaupton-gr»ve, 
Canonbury, London, N. See insert Adv:. 
facing p. 1292 

Copping (W. E.) & Co, 11, Panton-st, and 22, 
Oxendon-st, London, S.W. 

CROGGON & CO, Ltd, 16 and 230, Upper Thames- 
at, London, E. C.; 2, Bixteth-st, Liverpool; 
and 7, John-st, Glasgow 

Crook, Edwin, 5, Carnaby-st, Regent-st, 
don, W. 

Cropley & Sons, High-st, Leatherhead 

Crowhurst & Lee, и, Alexandra-rd, Wimbledon 

Dale, John, 16, Chiswell- st, London, Е.С. 

Davia Electric Lamp Со, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., р. 1218 

Day (Chas Е.) & Со, 110, High-st, Stoke 
Newingten, London, N. 

Dinning & Cooke, 91.95, Percy-st, Newcastle- 
on-Tyne 

Downe & Baker, 77, South-st, Exeter 

Duke, James, Ltd, 4, Dethiehem-st, Great Grimsby 


Lon- 


Durell & Co, 58, Fenchurch-st, London, E.C. 

Eade & Son, Balcombe-rd, Horley, 5.0., and 
Charlwood, Surrey 

EDISON AND SWAN UNITED ELECTRIC 
LIGHT CO, Ltd, Ediswan-Uldgs, 36 aud 37. 
Queen-st, Cheapside, and (Supply Dept.) 
11, College-hill, London Е.С. (Telephone 
9.22, 9.28, 925 and 723 Bank); and Branches 
See insert Advt. facing p. 1218 

Falk, Stadelmann & Co, Ltd, 83-87, Farringdon- 
rd, London, Е.С. 

Farmiloe (George) & Sons, Ltd, 34, St. John's- 
st, E.C., and Limehouse, E., London 

Feetham (Mark) & Co, 9, Clifford-street, Lon- 
don, W. 

Foslett, J., 8, Charles-st, Newport, Mon. 

Fraling Bros., 149, High-st, Cheltenham 

France, Edward, Cannon-passage, Cannon-st, 
Birmingham 

GENT & CO, Ltd, Faraday Works, Leicester 
( Lodestone Leicester, 151) ; 3a, Upper Thames- 
st, London, Е.С. (Anifeedge, London, 818 
Bank); 67, High Bridge, Newcastle-on- Ty ne 
(1722); 16, Rosemary-st, Belfast; and 51, 
Buchanan-st, Glasgow Вее Advt., p. 1306 

Gill, Alfred, 1, Arthur-st West, and 11, Crooked- 
lane, London, Е.С. 

Gillham, Thomas, 211, High-st, 
London, W. 

Glanvill, C., 13, Ruston-st, Birmingham 

Goldsmith (G.) & Sons, 96, Whitehorse-rd, 
Croydon 

Goslett (A.) & Co, 127, 129 & 151, Charing 
Cross-road, London, W.C. 

Goude & Son, Syer’s-lane, Whittlesea, Cambs. 

Gurl, Geo. Jacob, 88, Mitcham-rd, Croydon 

Hale Bros., 156, Upper Thames-st, and 21, 
Bush-lane, Cannon-st, London, Е.С. 

Harper (F. A.) & Son, Ballinasloe, Ireland 

Harrison, J., Porchester-st, Birmingham 

Hawes & Fletcher, 54, St. Pauls-square, 
Birmingham 

Hill, E., 111, Stcelhouse-st, Birmingham 

Hutchings & Sons, Silver-st, Ilminster, Somerset. 

Izant, A., 50, Kenton-st, Brunswick-square, 
London, W.C. 

Joslins, Limited, 107, 109 and 140, High-st, Col- 
chester ; and at Ipswich 

Lanaway, В. S., Church-rd, Burgess-hill, Sussex 

Lanaway (Thos. ) & Son, 26, Station-rd, Redhill, 
Surrey 

Lilley, Geo., 1, Queen-st, Welle, Somerset 

М'Наће & Co, 13, Margaret-st, High John.st, 
Glasgow 

McNeil, D., 59, Denmark-hill, London, S.E. 

Marriage (T. S.) & Co, Reigate aud Redhill, 


Kenaington, 


Surrey 

Mercier’s Patents, Ltd, 252, Chapel-street, 
Salford 

Mott (J. R.) & Со, 38, St. Paul'ssq, Bir- 


mingham 
Mudford’s Arrow Electrical Works, Jackson ru, 
Holloway, London, N. 
Miiller, С. A., 6, Mornington-villas, Bradford 
Naylor (John) & Sou, Cheapside, Halifax 
Nicholls & Clarke, Ltd, High-st, Shoreditch, 


London, E. 
Norman & Burt, London-road, Burgess-hill, 
Sussex 


Parker Bros, Newton Abbot, Devon 
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Purcell & Nobbs, 87 and 89, Cleveland-st, 
Fitzroy-s4. London, W. 

Rose (W m.) & Co, Salford, Manchester 

Seale, Austen & Barnes, Ltd, 76 & 78, High.at, 
Tonbridge, Kent 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Aune'«gate (Siemens London, 43) West- 
шіп «ter), aud York-icausion, York-st (Stem - 
brelos London, 422 Westminster), West- 
iDnin-ter, London, S.W. Works: Woolwich 
aud Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
aleo at Sydney and Melbourne 

Thompson, H., 65, Argyle-st, Liverpool 

Wagner, C. Theod., 206-207, Upper Thames.st, 
London, E.C. 

Weeks (Geo) & Sons, 61, High-street, Bromley, 
Kent 

Winatone & Co, 9, South-st, Finsbury, London, 


Wood (Richard) & Sons, 95 to 93, Brandon-st, 
Walworth, London, S.E. 

*W RIGHT (A. Ј.), LTD, 518, Upper-st, London, 
N 


Zimdars, C. E., 327, Gray's Inn- road, Lon- 
don, W. C. 


Electric Beli Fitters and Dealers. 


Andrew, J. W., 5, Lorna-grove, Hove 

Barber, Henry S., 41, Bridge-sr, Hereford 

Battye, G., 10, Church-lane, Pudsey, Leeds 

Baynes, К. J., 99, St. Paul's-rd, Canonbury, Lon- 
don, N. 

Beard, G., 22, Green-ter, Clerkenwell, London, 
E.C 


Bellow & Son, Leominster 

Bennett, B. W., 163, Lower Kennington-lane, 
London, S.E. 

BENSON (W. А. S.) & CO, Ltd, 82 aud 83, New 
Bond-st, London, W. 

Bevan, H., 99, Frederick-st, Cardiff 

Bowling, W. J., 2, High.st, Sutton, Surrey 

Brazier, Wm., 21, Albion street, Southwick, 
Brighton 

Bridge (J. W.), Ltd, Church-st, and Market.at, 
Accrington 

Brierley, Н., 27, Filde-st, Preston | 

Bromel, J. H., 68, Eglington-road, Bow, 
London, E. 

Buchans & MacIntyre, 50, Union-st, Glasgow 

Bygrave, William, 115, High-st, Barnet; and at 
Hadley Highatone, London, №. 

Callam (G.) & Co, 13, Greenside-place, Edin- 
burgh 

Callas, Sons & May, 72 and 774, Oxford.street, 

ing 

Campbell, John, 13, Stafford-st, Oban, N.B. 

"Caverhill & Co, 71, High-st, Berwick-on-T weed 

Bas ue Harry, 45, Theobald's-road, London, 


Combes, A., 275, Upper-street, Islington, Lon- 
don, N. 

Constable, Henry, Penshurst, Kent 

Cooper (Geo.) & Son, Ltd, High-st, Windsor 

Crisp & Smith, Orwell-place, Ipswich 

Cross Bros, 21, Working at, Cardiff 

Darby (G. Е.) & Со, Queen's-parade, Clapham 
Junction, London, S.W. 


Davie Electric Lamp Со, 17, Moor-st, С imbridge 

Circus, London, W.C. See Advt., р. 1218 
Dawson (J.) & Son, West Silvermills, Edinburgh 
Deare, W. F., Tipperary 


| Dexter (W.) & Son, Рагк-га, Wellingborough 


Eastmond & Sons, Torriugton 

Eldridge, F., High-st, Mayfield, Sussex 

Fenlon & Sons, 8, Tudor-st, London, E.C. 

Flint, W., High-st, Uckfield, Suasex 

Floyd, В. N., 5, East-ter, Penzance 

Fowle Bros, King-st, Gravesend 

Frost, Н. G., 54, High-street, Deal: and at 
Walmer 

GENT & HURLEY, 44, Belvoir-st, Leicester 

Gibb, A. F., Strood 

Gleason & O'Dea, 21 & 22, Christchurch-pl, 
Dublin 

Glew, Н. J., 59, Museum-st, Rloomsbury ; and 
Macklio-st, Drury-lane, London, W.C. 

Gough & Felgate, Uxbridye-street, Burton-on- 
Trent 

Grant, T., 13. North Bar, Baabury 

Grubb, W., 73, Blackstuck-rd, London, N. 

Haigh, J., 12, Portland-cres, and 81a, Wood- 
ћоџзе-Ја, Leeds 

Hall & Co, Dale-rd, Matlock Bridge 

Hall (J. & F.), Limited, Shambles, Worcester 

Hancock & Antliff Bros, Smedley-st, Matlock 
Bank 

Hancock, Wm., 22, Stratford-rd,London, W. 

Hanscomb & Smith, 85, London- rd, Croydon 

Hardie & Со, 290, Romford.rd, Forest-gate, 
London, Е. 

Hawkins, Alex., 125 to 128, London rd, London, 
S.W. 

Headley & Edwards, Ltd, Corn Exchange-st, 
Cambridge 

Hislop, Е. G., 7-11, Pitt-st, Edinburgh 

Hounsell (J.) & Sons, 5, Southover-street, 
Brightou 

Hughes (Josiah) & Co, 259 and 261, Castle-hill, 
High-st, Banzor 

Huuuinga, С. & W., 158, Holloway-road, Lon- 
don, Х. 

Huntsman, W., 41-43, Upper-st, Islington, 
London, N. 

Jenkins, Peter, Grosvenor Works, West Marina, 
St. Leonards 

Johnston, Park & Со, 15, Oswald-street, 
Glasgow 

Jones, S. W. H., 19 and 20, New-st, Worcester 

Knight (T. S.) & Sons, 222, Gt. Portland-st, 
London, W. 

Leach Bros, Richmond 

Leach Bros & Co, Century-bldgs, Deansgate, and 
Jackson's- ro, Manchester 

Lee (Chas.) & Son, Stall-st, Bath 

Lemon (John) & Sons, Enniskillen, Ireland 

Long (E.) & Sons, 15 & 14, Syduey- street. 
Brighton 

Loveridge, Ltd, 155, Bute-st, Cardiff 

Luck, J. M, Godalming 

McCormick & Campbell, 132, Stobcross-st, 
Glasgow 

Me Donald. Geo., 62, Dumbarton - rd, Glasgow 

McHardy, D., 54, Netherkirkgate, Aberdeen 

Macintosh (A.) & Sons, 14, Market-place, Cam 
bridge | 

McKenna, Peter, Glassloigh-st, Monaghan, 
Ireland 
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Mackinnon & Се, 10, Duncan-at, Bridgeton, 


Glasgow 

MacLean (А & Со, 109, Main-st, Bridgeton, 
Glasgow 

McQuay, R.. 156, Gt. Tindal-street, Bir- 
mingham 


Martin & Ри. 7, High-st, Grantham 

Martin & Newly, 6, Fore-st, Ipswich 

Miskin & Rice. 110, St. Martin’s-lane, London, 
W.C.; and St. Albans, Herts. 

Mudford’s Arrow Electrical Works, Jackson-rd, 
Holloway, London, №. 

Murrell, H. С, ‘lifton-st. Works, Notting-hill, 
London. М. 

Murphy, R., lutler Green, Hollin wood, Old- 


ham 
Newland & lune, Surrey Works, Cobham 
Oaborn, С. I.. High-st, Hadleigh, R. S. O., 
Suffolk 


Paterson (John, & Co, 40, Candleriggs-st, Duke- 
st, Glasgow 

Paterson (W.) & Son, 65, Pitt-st, Glasgow 

Patterson & Whipple, 35, Moorfields, Liver- 
pool, W. 

Peacock (Alex. & Son, 199, Gt. Western-rd, 
Glasgow 

Peony & Son, Frome 

Perkins, Watts Nortoft, Northampton 

Phillips Alfred. Brinscomnbe, Stroud 

Phillips (John: & Со, 17, Anderston-quay, and 
113, Hyde Park-st, Glasgow 

Phillips & Pearce, 51, Milsoin-st, Bath 

Plummer, F. S., Ipswich-st, Stowmarket 

Potter, T., 57 41, Cumberland- street East, 
Glasgow 

PRIVATE WIRE & TELEPHONE INSTAL- 
LATION COMPANY, Ltd, 5, Palmer.st, 
Westminster, London, S.W. 

Pullar (J.) & Со, West-wynd, Dundee 

Purser, О. and W., Trafalgar Works, Palmer-st 
Birminghiain 

Pusser (Јатех) & Co, 260 and 268, Old Kent-rd, 
London, S. E. 

Rattray ‘Jolm & Sone, 255, Done street, 
Glasgow 

Redfern, Henry Widmore-rd, Bromley, Kent 

Rennison, J. C.. 91, Boudgate, Darlington 

Rogers Bros, 61, High-st, Wattord 

Roles (Wm.) & Sons, Bell-at and Newton-lane, 
Romsey, Hants. 

Ncadding & Son, Magdalen-st, Exeter 

Shearn (Alfred) & Son, 21, Upper-street 
Ipewich 

Shelgrove. W.. Hack #ood-rd, Basingstoke 

Silver (J.) & Co, 85, Victoria-st, Liverpool 

Small, W. A.. South-rd, Hayward в Heath 

Smith (T. В. & Sons, 20 & 22, Queen-street 
Watford 

Smyth Bros. 56, Fure-st, Ipswich 

stark, G. & J., 24, Earl Grey-st, Edinburgh 

Steel & Wilxon. 4, Washington-st, Glaagow 

Stegmann & (о. Brighton Kailway Approach 
St. John's НШ. Clapham Junction, London 
S. W. 

Stephenson (G. V.) & Sons, 31, Black burn- rid 
Acerinyton 

Stewart, J. & M., 20, Windsor-at, Glasgow 

Swindell. Н. . 152, Tower-rd, Aston, Birning- 
hum 

Taylor, E., 68. Не «(ор Јаре, Stockport 


Thistle, Hall and Со, East Canal Wharf. 
Cardiff 

Thornton, N., 14, Harr gate-rd, Bradford 

Tyack (W. J.) & Co, Camborne, Cornwall 

Vigor (A. F.) & Со,19, Grosvenor-rd, London, S.W. 

Wudey (Frank) & Son, Slinfold, Horsham, 
Sussex 

Wadsworth, Russell, 33, Churton-st, W., and 
121, Vauxhall Bridge-rd, S.E., London 

Weller, Thomas, 11, West Hill-rd, Brighton 

Whitton, F., 6, Victoria- rd, Kirkstall, Leeds 

Wilks Bros & Co, 7 & 9, Furnival-rd, Corn 
Exchange, Sheffield 

Wilson & Smith, 7. 8 & 9, King William.st, W.C., 
and Manette-st, Soho, London, W. 

Wilson, Wm., King-st, Tudhoe Grange, Spenny- 
moor, Durham 

Wontner-Smith (J.), Gray & Co, 81, Finsbury- 
pavement, London, E.C. 

Wood, Chas. H., 49, Coppy-quarry, Bradford 

Woods, W. & J., Ryde, Isle of Wight 

Wyatt & Sons, 67, St. Giles, Oxford 

Weeer (T.) & Co, 15, High.st, Whitstable 


ELECTRIC BELL FITTINCS, MAKERS OF AND 
DEALERS !N. 


Baxendale & Co, Miller et, Manchester; and at 
Edinburgh (Dealers) 

Bonnella (D. H.) & Son, Ltd, 58 and 60, 
Mortimer-st, W.. and 43, Kirby.st, Hatton- 
garden, E.C., London See Advt., p. 1335 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Nortbampton Works, Nortbamptou-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

M V.) & Co, 68, Victoria-st, London, 

HULETT (D.) & CO, Ltd, 55 and 56, Hich 
Holborn ( Works, Hand-court), London W.C. 


ELECTRIC BLASTING APPARATUS, MAKERS OF. 


Bennett (Wm.), Sons & Co, Camborne, Cornwall 

Davis (J.) & Son (Derby), Ltd, All Saints Works. 
Derby ; and 26, Victoria-st, London, S. W. 

Electric Blasting Apparatus Company, Cindler— 
ford, R. S. O., Gloucestershire 

SIEMENS BROTHERS & CO, LIMITED. 12, (Queen 
Anne’s-gate (^i тета London 48) West- 
minster), and York-mansion, York-st (Stem 
bralos London, 452 Weatmiuster), West. 
minster, London, S.W. Works: Woolwich 
and Stafford. Branchee: Newca-tle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne ' 


ELECTRIC BURCLAR ALARMS, MAKERS OF. 


Mudford's Arrow Electrical Works, Jackson-rd. | 
Holloway, London, N. : 


ELECTRIC CABLE MACHINERY, MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent, aud 14, Union-court, Old 
Broad-st, London, Е.С. 800 Advt., р. 5 

Larmuth (J.) & Co, Cross-In, Salford, Manchester 

Washington & Co, Ltd, Sowerby Bridge, Yorks, 
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INSULATED 


WIRE & GABLE MAKERS. 


Blackley, 
Manchester. 


~ 
S 
K 1 


Ready for Immedlate 


Tles. 


Telegrams: s Deli А 
= Соххоыитв BLACKLEY.” уегу:— 
Telephone | LONDON: 
No. 2561. С. F. QUICKE & Co., 301 & 808, Euston Rd., N.W 
Telegrams: ‘* QUICONGO LONDON." 
Те]. Хо. 4226 Gerrard. 


NEWCASTLE-ON-TYNE: 


SAUNDERS, TODD & CO., Maritime Batldings, King Street, 
Teleg ams: TRIO NEWCASTLR-ON-TYNW." 
Tel. No. 2198 National. 


Please quote this book in all inqui 


Bee. 


WC Sole Manufacturers of “ BLACELEY" TAPE. 


"а 


| 
ELECTRIC CABLES AND WIRES, MAKERS ОР AND | DENNIS (W. Е.) & CO (Agents for Felten and 


DEALERS IN. cus E Actien-Gesellschaft, 

Mülheim-on- Rhine), Albert- 
(See also Anti-Induction Cables, Telegraph Cables Victoria-st, pera. E.C. пе Ee: > 
and Wire, Telephone Wires, 40.) DO ULTON & CO, Ltd (The Patent Doulton Con- 
duits and Troughs for Underground Cables) 
ACCESSORIES MANUFACTURING CO, 9-10, Works: Lambeth, London; Howley Regis 
Wells st, Ozford-st, London, W. See Staffs.; Smethwick; St. Helen's: апа Paisley 
Advt., p. 1104 | Depots Birmingham, Liverpool, Manchester, 
Acme Motor and Traction Company,72, Finsbury- | and Glasgow See Advts., pp. 1077 and 1230 
pavement, London, Е.С. Works: The Нато, | Electrical Company, Ltd, 121-125, Charing 


BRITISH INSULATED AND HELSBY CABLES, W.C. ; Grosvenor-chmbra, 33, Blackfriara-st 
LTD. Offices: Prescot, Lanos., and Helsby, Manchester; Baltic-chmbrs, Wellington-st, 
near Warrington ; and at Lennox House, Glasgow ; 134, North.st, Brighton; 17, York- 
Norfolk-st, London, W.C. Works: Prescot, st, Sheffield; and at Belfast and Dublin 
Helsby and Liverpool See insert Advt. See insert Advt. facing p. 1092 

Falk, Stadelmann & Co, Ltd, 83-87, Е arringdon- 
rd, London, E.C. 

Felten & Guilleaume Carlswerk Actien-Gecell- 
schaft, Mülheim-on-Rhine (Agents: W. F. 

Dennis & Co, Albert-bldgs, 4€, Queen Vic- 
toria-st, London, Е.С.) See Advt., p. 7 

FRANKENBURG (1.) & SONS, Limited, Greengate 
Leather and Rubber Works, Salford, Man- 

chester; 1, Cripplegate-bldgs, Wood-st, 
London, E. C.; and 62, Robertson st, Glasgow 

Fuller (John С, & Son, Woodland Works, Wick- 
lane, Bow, London, E. 

„ м 90 & „ Milla, 

radford .Yorks ; an , Cha - 
London! W.C. did 

Geipel & Lange, Vulcan Works, St. Thoma3-st 

London S.E. | 


facing p. 1042 
Calender's Cable and Construction Company, 
Limited, Hamilton House, Victoria Embank- 
ment, London, E.C. Works : Belvedere, Kent 
Concordia Electric Wire Co, Ltd, 54, Queen-st, 


18755 7 E C. 

CONNOLLY. BROS., Limited, Blackley, Man- 
chester (Connollys Blackley, 2861) London : 
501 and 303, Euston-rd, N.W. ; and Mari- 
time-bldge, Kiog-st, Newcastle-on-Tyne 
See Advt. above 

Craigpark Electric Cable Co, Ltd, Flemington- 
st, Springburn, Glasgow ; and 17, Victoria- 
st, London, S.W. 

Davis Electric Lamp Co, 17, Moor-at, Cambridge 


| 
Brentford. Middlesex Сговз-га, and 162, Shaftesbury-ave, London, 
Circus, London, W.C. ` See Advt., р. 1218 
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И.Т. HENLEY'S TELEGRAPH WORKS F. . 


-—— — 


X 


Blomfield Street, London Wall, 


LONDON, E.C. 
Telegrams : Telephone Nos. : 

* HENLEYS WORKS NAT., 1443 & 1464 LoxpoN WALL. 
LONDON.” С.Р.О., 3596 CENTRAL. 


HENLEY S 
CABLES 


Electric Lighting, Traction, Power Transmission, 
Telegraphy, Telephony, &o., 


insulated with PAPER, JUTE, RUBBER, CUTTA PERCHA, &c. 


MECHANICAL RUBBER GOODS 


OF EVERY DESCRIPTION. 


30, Mosley Street, Newcastle-upon-Tyne. 
| 847 5 ECK E ae 
, Veansgate, Manchester. 
BRANCHES 5, West Bute Street, Cardiff. 
380-382, Bourke Street, Melbourne, Australia. 
Alliance Bldgs., Gardiner St., Durban, 8. Africa. 


Where LARGE STOCKS are held ready for IMMEDIATE 
DELIVERY, 


— 
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Geoffroy & Delore (А. Н. Hun-), 115-117, Cannon - 
st, London, E. C. 

GLOVER (W. T.) & CO, Lt}, Trafford Park, Mau- 
chester ; and Paruament · mans, Victoria-st, 
London, S. W. 

Hale Bros., 156, Upper Thames-st, and 21, 

Bush- lane, Cannon; st, London, E. C. 

4 Y'S (W. Т.) TELEGRAPH WORKS 
=. COMPANY, Limited, Blomfield-st, London, 
+ ЕС. ; and 30,Mosley-st, Newcastle-on-Tyne. 

Works: North Woolwich See Advt. on 


opposite page 
'a Telegraph & India Rubber Works, Ltd, 
1, Lombard-st, E. C.; & Millwall Dks, E., Lon. 
HUDDLESTON (PERCY) & CO, 72, Fins- 
bury-pavement, London, EC: and at 
Brentford, Hammersmith, and Liverpool 
INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS, CO, Ltd, 106, Cannon.st, 
London, Е.С. Works: Silvertown, Essex; aud 
Perean, France See Advt. p. 534 
JOHNSON & PHILLIPS ELECTRIC CABLE WORKS, 
Old Charlton, Kent ; aud 14, Union.st, Old 
Broad-st, London, Е.С. See Advt., p. б 
LIVERPOOL ELECTRIC CABLE CO, Ltd, 
Vauxhall-rd, Liverpool See Advt., p. 16 
LONDON ELECTRIC WIRE COMPANY, 
Limited, Anchor, Works, Playhouse-yard, 
Golden-lane, London, Е.С. See Advt., p. 8 
Monté Callow & Co, 6, Ludgate Broadway, 
London, E.C. 
Miller, C. A., 6, Mornington Villas, Bradford 
NATIONAL CONDUIT & CABLE CO, LtJ, 1,2 and 
3. Oxford-court, Cannon-st, London, E.C. 
NUSSBAUM, С. A., C.E., 29, Ludgate-hill, 
London, E.C. See Advt., p. 1308 
Reliance Electrical Wire Company, 36, 34 and 24, 
Spital-aq, Bishopsgate, London, Е.С. 
St. Helens Cable Co, Ltd, Warrington, and St. 
Helens; and at 32, Vi-toria-at, London, S.W. 
Saxonia Electrical Wire Co, Roan Worke, Roan- 
st, Greenwich, London, S.E. 

8 BROTHERS & CO, LIMITED, 12, (Jueen 
Anne's-gate (Simens London, 450) West- 
minster), and Lork- mansion, York-st (Sicm- 
bralce London, 462 Westminster) West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcaatle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
alo at Sydney and Melbourne 


Royal Doulton Potteries. 
Conduits «Troughs 


FOR UNDERGROUND ELECTRICAL CABLES. 


DOULTON & СО. Limited, 


LAMBETH, LONDON, S.E. 


Depots: London, Liverpool, Manchester, Birmingham, Glasgow, Paris. 
Works : London; Rowley Regis, Staffs. ; Smethwick ; St. Helens; Burslem ; and Paisley, М.В. 


| 
| 
| 
| 


A 


Union Cable Co, Ltd, Coliege Hill-chmbre, 256, 
College-hil), Cannon-st, London, Е.С. Без 
Advt., р 1043 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbra,171,Queen Victoria-st, London, E C.; 
and at North Woolwich Bee Advt., р. 155 


ELECTRIC CALL INSTRUMENTS, MAKER AND 
ERECTOR ОР. 


NUSSBAUM, G. A, CE, 29, Ludgate-hill, 
London, E. C. See Advt., p. 1308 


ELECTRIC CICAR LICHTERS, MAKERS OF. 
(Sec also Cigar Lighters, Electric, раде 1059.) 


Bonnella (D. H.) & Scn, Ltd, 58 and 67, 
Mortimer-st, W., and 43, Kirby.st, Hatt». - 
gdn, E.C., London Bee Advt., р. 1335 

BRITISH PROMETHEUS CO, Ltd, 18, Lond» - 
rd, Kingston-on-Tnames (Prometheus K iu. 
ton on-Thames, 199 Р.О. Kingston) Fur 
details as to our Manufactures sce page 758 


ELECTRIC CLOCKS, MAKERS OF AND DEALERS IN. 


British United Clock Co, Ltd, 94, Aldersgate-st 
London, E.C. ; and at Birmingham 

Frodsham (Chas. ) & Co, 115, New God at. Lond. W. 

Hope-Jones, Frank, 52 and 34, Clerkenwell- ul, 
London, Е.С. 

Lancashire Watch Co, Ltd, Prescot, Lanes. 

MAGNETA СО (The), Winchester House, Ol. 
Broad-st, London, Е.С. 

Mayer (A.) & Son, 127, Alderszate-street, Lon- 
don, E.C. 

Reid & Sons, 41, Grey.st, Newcastle-on.Tyne 

Standard Time Compauy, Limited, 19 and 21, 
Queen Victoria-st, London, E.C. 

Stockall (J. J.) & Sons, Ltd, 6, 8 and 10, Clerken- 
well.rd, London, E.C. 

Synchronome Co, 32 and 31, Clerkenwell.rd, 
London, E.C. 


ELECTRIC COAL CUTTERS, MAKERS ОР. 
(Sce also Coal Cutters, Electric, page 1051.) 


Davis (J.) & Son (Derby), Ltd, А11 Saints Works, 
Derby ; and 26, Victoria-st, London, S. W. 

HARDY PATENT PICK CO, Ltd, Heeley, Sheffield ; 
and 22, Queen Victoria-st, London, Е.С. 
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Mather & Platt, Ltd, Salford Ironworks, Man- 
chester ( Mather Manchester) ; and at London 
and Glasgow 


ELECTRIC COFFEE MACHINES 
MAKERS OF. 

BRITISH PROMETHEUS CO, Ltd, 18, London- 
rd, Kingston-on- Thames (Prometheus Kings- 
ton-on-Thames, 199 Р.О. Kingston) For 
details as to our Manufactures sec раде 799 


AND URNS, 


ELECTRIC COOKINC APPARATUS, MAKERS OF. 


BRITISH PROMETHEUS CO, Ltd, 18, London- 
rd, Kingston-on- Thames (Promctheus Kings- 
ton-on- Thames, 199 Р.О. Kingston) For 
details as to our Munufactures see page 788 

CROMPTON & CO, Ltd, Salisbury House, 
London Wall, London, E.C. ; and Branches. 


Works: Chelmsford See Advt. inside front 
Cover 


"ELECTRIC COOKING AND HEATING SYSTEMS. 


“BRITISH PROMETHEUS CO, Ltd, 18, London- 
rd. Kingston-on- Thames (Prometheus Kings- 
ton-on-Thames, 1% Р.О. Kingston) Tor 
details as to our Manufactures ace раде (88 

DOWSING RADIANT HEAT СО, Ltd, 24, 
Budge-10w, Capnon-st, London, ЕС. (469 
Bank) See Advts., рр. 1081 and 1244 


ELECTRIC CRANES AND HOISTS, MAKERS OF. 


Bedford Engineering Company, Bedford 

BOOTH (JOSEPH;& BROS, Ltd, Rodley, Leeds ; 
and 754, Queen Victoria-st, London, E.C. 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, М.С. Вее Advt., p. 1091 

Broadbent (T.) and Sons, Limited, Central Iron 
Works, Hudderstield 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

Chatteris Engineering Works Co, Chatterie, 
Cambs. ; and 158, Gresham House, London, 
E.C. 

CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
London'; and Chemnitz, Saxony 

‘CLARKE, CHAPMAN & СО, Limited, Victoria 
Works, Gateshead. ön- [yie ; 50, Fenchurch- 
st, London, I. C.; Tower-bldga, Water-st, 
Liverpool ; 36, Victoria- at, Manchester ; and 
81, St. Vincent-st. Glasgow See Advt., p. 1091 

Coles, Henry J., Loudon Crane Works, 
Derby 

Craven Broa, Ltd, Vauxhall Works, Manchester 

ELECTRIC CONSTRUCTION COMPANY, 
Limited, Dashwood House, New Brond-st, 
London, E.C. ; and Wolverhampton Bee 
insert Advt. facing p. 1088 

Gla:gow Electric Crane aud Hoist Co, I. d, Park- 
head, Glasgow 

Grafton & Co, Hecla Works. Bedford 

Haines, W. H. & А. H., Fazeley-st. Birminghlan: 

Hendersen (J. М. & Со. King-at, Aberdeen 

Heywood, S. H., 374, Fountain-st, Manchester. 
Works: Reddish 

Jackson P. R.) & Co, Ltd, 5 Л Rolling Mille, 
Manchester 


Larmuth (T.) & Co, Croes-ln, 5 Шота, Manchester 

Mather & Platt, Limited, Salford Iron Works, 
Manchester (Mather Лат. сл вест) | and at 
London and Glasgow 

Mavor & Coulson, Limited, 47, Broad-st, Mile 
End, Glasgow 

Paterson, Cooper & Co, Ltd, Patella Works Paisley ; 
and 57, Gracechurch-st, London, Е.С. 

ROYCE, LIMITED, Manchester (Swich Man- 
chester, Nat. 77./ and 3567) ; and 1, Partick 
Hill rd, Glasgow 

Scott (Ernest) & Mountain, Limited, Close 
Works, Newcastle-on-Tyne ; and Norfolk 
House, Laurence Pountney-bill, London, Е.С. 

SMITH, THOMAS, Steam and Electric Crane 
Works, Old Foundry, Rodley, near Leeds ; 
and 9, Victoria-st, London, S.W. 

Titan Auversois, Ltd, 12, St. Helen’a-place, 
London, Е.С. d 

Steven, А. & Р., Stirling-rd, Glasgow 

SUTER (FRANK) & CO, Ltd, 66, Berners-st 
(Works: Hanway-st, Oxford-st), London, W. 
See insert Advt. facing p. 1068 

Taylor, E. & E., Alfreton-st, London, S.E. 

Thornton & Cr ebbin, Hammerton- st Ironworks, 
Bradford 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
stall road, Leeds 

Wimshurst, Hollick & Co, Ltd, 90, Cannon-st, 
London, Е.С. 


ELECTRIC CYCLE LAMPS, MAKERS OF. 


BRISTOL ELECTRIC SAFETY LAMP WORKS, 40, 
Great Sinith-at, Westminster, London, S.W. 
See Advt., р. 1265 

Incandescent. Electric Lamp Co, Ltd, Brook 
Green Worke, Hammersmith, W., and 31, 
Copthall-ave, E.C., London 


ELECTRIC DENTAL APPLIANCES, MAKERS OF. 


BRITISH PROMETHEUS COMPANY, Ltd, 
18, Lopdon-rd,Kipngeton-on-Thames (Рготе- 
theush ingston-on- Thames, 1 P. O. Kingston) 
For detu ils of aur Manufactures see page i58 


ELECTRIC DRILLING MACHINES, MAKERS OF. 


CAMPBELL X ISHERWOOD, Raleigh-st, 
Bootle, Lanes. 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Wor ks, Gateshead-on- Tyne ; 50, Fenchurch- 
at, London, E.C. ; Tower. Ыарв, Water-st, 
Liverpool ; 36, Victoria- st, Manchester ; and 
81, St. Vincent-st, Glasgow See Advt., p. 24 

Davis (J. ) & Son (Der by), Ltd, All Saints W orks, 
Derby ; and 26, Victoria-st, London, S.W. 

Electrical Company, Ltd, 121- 125 , Charing Croes- 
rd, aud 162, Shaftesbury- -ave, London, W.C. 
Grosvenor -chmbra, 33, Blackfri ‘lars- st, Man. 
chester; Baltic- -chmbra, Wellington- st, Glas- 
gow ` 154, North-at, Brighton; 17, Yorke xt, 
Sheffield ; and at Belfast. and Dublin See 
insert Advt. facing p. 1092 

Gardner Electrice Drill and Hammer Со, Ltd, 
7-11, Moorgate-st, and 201-205, Lever -8t, 
London. Е.С. 

Geipel & Lange, Vulcan Wor ke, St, Thomas- at, 
London, S. E. 

Mavor & Coulson, Limited, 47, Broad-st, Mile- 
Епа, Glasgow 
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ELECTRIC DRILLS, MAKERS OF. 


CAMPBELL & ISHERWOOD, Raleigh st, 
Bootle, Lancs. 

HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
field; & 22, Queen Victoria-st, London, Е.С. 

Kramer (Н. V.) & Со, Locksbrook, Bath; 19, 
Pine-st, Manchester; and 110, Brunswick-st, 
Glasgow 

Mather & Platt, Ltd, Salford Ironworks, Man- 
cheater (.Muther Manchester); andat London 
and Glasgow 


ELECTRIC ELEVATORS, MAKERS OF. 


HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
field ; & 22. Queen Victoria-st, London, E.C. 

Paterson, Cooper & Co, Ltd, Patella Works, Paisley ; 
and 57, Gracechurch-st, London, Е.С. 


ELECTRIC FAN MAKERS. 


Matthewa & Yates, Limited, Swinton, Lancs.; 
and London 

SUN FAN COMPANY, Ltd, Longside-lane, Brad- 
ford (Fan Bradford, 1557 


ELECTRIC FIRE ALARMS, MAKERS OF. 
(Sec also Fire Alarms, Electric, page 1210.) 


Baily, Grundy & Barrett, Ltd, Cambridge 

Binko (H.) & Co, 34, Leadenhall-street, Lon- 
don, E.C. 

BRITISH Г.. М. ERICSSON MANUFACTUR- 
ING СО, Ltd, Byron House, 82-85, Fleet- 
st, London, Е.С. Works: Beeston, Notts. 
See Advt., p. 1304 

Fire Alarm Telephone and Street Signal Co, 7, 
Queen-st, Eldon-st, London, S.E. 

Pearson Fire Alarm, Ltd, 62, King William-st, 
and Jewin House, Redcross-*t, London, E. C. 

Pearson Fire Alarm Syndicate (Railway, Docks 
and Shipping), Ltd, 18, Grosvenor-mans, 
Yictoria-st, London, S.W, 


ELECTRIC FITTINCS MAKERS. 


BARDWELL & CO, 10, Bush lane, Cannon-st, 
London, E.C. 

Baxter & Caunter, 86, Charing Cross-rd, Lon- 
don, W.C. 

Birmingham Guild of Handicraft, Ltd, 45, Great 
Charles-st, Birmingham 

Calmon & Morgan, 23, 'l'emple-row, Birmingham 

Davis Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 

Davis (J.) & Son (Derby), Ltd, All Saints’ Works, 
Derby ; and 26, Victoria-st, London, S. W. 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester; and 94, Charing 
Cross-rd, London, W.C. See Advt., p. 6 

EDISON & SWAN UNITED ELECTRIC 
LIGHT COMPANY, Ltd, Ediawan-bldgs, 
36 and 37, Queen-st, Cheapaide, and (Supply 
Dept.) 11, College-hill, London, Е.С. (Tele- 
phone 922, 925, 925 and 953 Bank), and 
Branches See insert Advt. facing р. 1218 

Electric Fittings Corporation, Ltd, Duke-st, 
Liverpool 


` 


Electrical Company, Ltd, 121-125 Charing 
Cross-rd, and 102, Shaftesbury-ave, London, 
W. C.; Grosvenor-chmbrs, 35, Blackfriars-st, 
Manchester ; Baltic-chmbra, Wellington-st, 
Glasgow; 134, North-st, Brighton; 17, 
York st, Sheffield ; and at Belfast and Dub- 
lin See insert Advt. facing p. 1092 

Electrical Fittings Co, 38, Conduit-st, New 
Bond-st, London, №. 

Elgood Bros., 12, Pocklington Walk, Leicester 

Grover (E. С.) & Co, 86, Goswell-rd, London, Е.С. 

Hampshire, M. W., 74, Milk-st, Deritend, and 
$4, Glover-at, Birmingham 

Henry (J. S.), Ltd, 287-291, Old-at, Lond., Е.С. 

Lancaster Electrical Fitting Co, 10a, Market-st, 
Lancaster 

London Electrical Fittings Co, Ltd. Roberts“ 
Works, Ham; stead-rd, London, N.W. 

M'Geoch (William) & Co, Ltd, 46, Coventry-rd, 
Birmingham ; 108, Argyle-st, Glasgow ; and 
11, Charing Cross-rd, London, W.C. Bee 
Advt, p. 1295 

Mathias & Foulds, 25 & 27, Mersey-s', Liver- 
pool, W. 

Mitton & Son, 2, George-st, Birmingham 

Moffet & Walker, 51, Bucbanan.st, Glasgow 

RAWLINGS BROS, Ltd, 82, Gloucester-rd, and 
165, Sloane-st, S.W., Blackheath Village, 
S. E., and 131, High- rd, Chiswick, W.. London 

REASON MANUFACTURING СО, Limited. 
Offices and Works: Lewes-rd, Brighton 
Bee Advt., p. 1094 

Salter, Wm., 11 and 13, Great Charlotte-st, and 
20, Webber st, London, S.E. 

Seymour & Co, 1, St. James'a-walk, Lond., E.C. 

SIMPLEX STEEL CONDUIT CO, Ltd (The). 
Head Office, 80, Digbeth, Birmingham 
(Economy Birmingham, 2955) Works: Cov- 
entry · st, Birmingham, alsoat Mansion House- 
chmbrs, 20, Bucklersbury, London, Е.С, 
(Audiphone London, 6052 Bank); 1, Peel-st, 
Manchester (Economical Manchester, 09025); 
37, Moorfields, Liverpool (77 X) ; and 1654, 
West Georze-st, Glasgow (Simplex Glasgow, 
$17: Corp.) (L. M. Waterhouse, A. M. I. C. E., 
M. I. E. E., Gen. Manager, Westinghouse- bldg, 
Strand, London, W.C.) See insert Advt. 
facing p. 1054 

Чретуп & Co, Ltd, Hospital-st Works, Bir- 
mingbam 

Strode & Co, 48, Osnaburgh-st, N. W., 188, Picca- 
dilly, W., and 67, St. Paul’s-churchyard, 
E. C., London 

SUTER (FRANK) & CO, Ltd, 66, Berners-st 
(Works : Hanway-st, Oxford.st), London, W. 
Bee insert Advt. facing p. 1068 

Vincent (Е.) & Son, 459, Norwood.rd, Tulse 
Hill, London, S.E. 

Wakefield (J.) & Sons, Ltd, London Works, 
Theodore-st, Birminghain 

White, A., 47, Atlantic road, London, S. W. 


ELECTRIC FUSE MANUFACTURERS. 


British Electric Calibrated Fuses, Ltd, 137, 
Fenchurch-st, London, E.C. ; and at Hare 
penden 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S. E. 
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CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, No:thampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

COWANS LIMITED, Springfield-lane, Salford, 
Manchester; and Groscenor-mangions, 82, 
Victoria-st, London, S.W. See Advt., p. 1254 

Davis Electric Lamp Co, 17, Moor- st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; and 94, Charing 
Cross-rd, London, W.C. See Advt., р. 6 


ELECTRIC FUSE MAKERS (BLASTINC'. 


Bickford, Smith & Co, Ltd, Tuckingmill,Cornwall 

Brunton (W.) & Co, Cambrian Fuse Works, 
Wrexham 

Carbonite Svndi/ate, Ltd, 220, Winche ter 
House, Old Broad-st, London, Е.С. 

Curtiss & Harvey, Ltd, $, Gracechurch.st, Lou- 
don, E.C. 

ElectricBlastingA pparatusCo,Cinderford, R.S.O., 
Gloucestershire (High and Low Tension) 

Roburite Explosive Со, Ltd, 103, Cannon.st, 
London, E.C. ; and Gathurst, near Wigan 


ELECTRIC CAS LICHTERS, MAKERS OF. 


Hale Bros, 156, Upper Thames at, and 21, 
Bush-lane, Cannon-st, London, E.C. 


ELECTRIC CENERATORS, MAKERS OF. 


British Westinghouse Electric & M'fg. Со, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

CBEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
London : and Chemnitz, Saxony 

Hall (J. P.) & Со, Blackriding Iron Works, 
Werneth, Oldham 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Сша House, Surrey -street, 
London, W. C. See insert Advt. facing р. 1102 

Jackson (P. R.) & Co, Ltd, Salford Rolling 
Mills, Manchester 

JOHNSON & PHILLIPS, Victoria Works, Ола 
Charlton, Kent; and 14, Union- court. O. d 
Broad- st, London, ЕС. See Advt., p. 5 

LISTER ELECTRIC MANUFACTURING СО (THB), 
Dursley, Glos.; 52, Cannon-st, London, EC: 
and Baltic Слашһега, 50, Wellington-st, 
Glasgow See insert Advt. facing р. 1085 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 

PEEBLES (BRUCE) & CO, Ltd, Edinburgh 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
stall-rd, Leeds 


ELECTRIC CLASS SUPPLIER. 
Hunt, А. H., 115.117, Cannon-st, London, Е.С. 


ELECTRIC HAND LAMPS, MAKERS OF. 
(See also Portable Electric Lamps, page 1265.) 


BRISTOL ELECTRIC SAFETY LAMP WORKS, 40, 
Great Smith-st. Westminster, London, S.W. 
See Advt., p. 1265 

BRISTOL, L., 40, Great Samith-st, Westminster, 
and 24, Acris st, Wandsworth, Lor don, S. W. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northamptoa Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

DORMAN & SMITH, Ordsal Station Electrieal 
Works, Salford, Manchester; and 94, Charing. 
Cross-rd, London, W.C. See Advt., p. 6 

Incandescent Electric Lamp Co, Ltd, Brook 
Green Works, Hammeremith, W., and, 51, 
Copthall-ave, E.C., Londoa 

Peto & Radford, Ltd, Offices 55, and Works 575, 
Hatton-gdn, London, E.C. 

Vandervell (C. A.) & Co, Chapter Works, Chapter- 
rd, Wil esden-green, London, N.W. 


ELECTRIC HEAD AND SIDE LICHTS (РОВ SHIPS, 
TRAMCARS, &o.), MAKERS OF. 


Binko (H.) & Co, 34, Leadenhall-st, London, Е.С. 


ELECTRIC HEATERS, MAKERS OF. 


BRITISH PROMETHEUS COMPANY, Ltd, 
18, London-rd,Kingston.on- Thames ( Ргоше- 
сих Kixgston-on- Thames, 199 Р.О. Kingston) 
For details of our Manufactures sce page ; 8S 

DOWSING RADIANT HEAT CO, Ltd 24, 
Budge-row, Canuon-st, London, Е.С. (7 
Paak) See Advts., p. 1081 an 1244 


ELECTRIC HEATINC EXPERTS. 


BRITISH PROMETHEUS COMPANY, Ltd, 
18, London-rd, Kingston-on- Thame:« ( Prome- 
{Асих Kingston-on- Thames, 199 Р.О. Xing- 
ston) For details of our Manufactures scc 
page 755 ` 

Dowsing, H. J., M. I. E. E., 
Cannon-st, London, Е.С. 

DOWSING RADIANT HEAT CO, LTD, 24, Budge- 
row, Cannon-st, London, E.C. (469 Bank) 
See Advts , opp?8:te and p. 124% 


24, Budge-row, 


ELECTRIC HEATING AND COOKING SYSTEMS, MAKERS 
OF AND CONTRACTORS FOR. 


Binko (H.) & Co, 34, Leadenhall.st, London. 
ЕЈС. 

BRITISH PROMETHEUS COMPANY, Ltd, 
18. London-rd, Kingston-ou-Thames ( Prone- 
theusA ingstun-on- Thames, 199 P. O. Kingston) 
For details of our Manvfuctures sce page i S8 

Christy Bros & Middleton (formerly Christy 
Bros.). Chelmsford 

DOWSING RADIANT HEAT CO, LTD, 24, Budge- 
row, Canuon-st, London, E.C. (46: Bank) 
See Advts. p. 10£1 and 1244 

McLellan, John, A M. LE. E., Agent for British 
Prometheus Co, 1, Peel-st, Manchester ( £co- 
nomical Manchester. 090 20) 

Tate: L. G.) & Co, 20, Bucklersbury, London, E. C.; 
and Viueyanl House, Riclimond, Surrey 


ELECTRIC HOUSE WORK, CONTRACTORS FOR. 


BENSON W А. S. & CO, Ltd, 82 & 83, New 
Bond-st, London, W. 

BRUSH ELECTRICAL ENGINEERING Co, 
Ltd. Victoria Works, Belredere- rd, Lambeth, 
Loudon, S. E. 
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НЕЧЕ BADIATORS соп- 
sume no air aud produce n з 
Iumes, but radiate pare Неа» іп 
all directions. They may be 
w-wked from any Electric S 1pp! y 
А Main, provided that heat lamos 
are fitted for the correct voltage. 
and the connecting wires are of 
sufficient sizyto carrythecnrrent 
The stand ard sizes of Radiators 
with four heat lamps consums 
One Unit о? Electricity 
per hour, bat they may be 
turned down to one-half or 
turned off altogether by maan: 
of the Switches supplied. Тагу 
are usually found of ample 
capacity for warming rooms, 
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Butcher, Chas. E., 7, Cochrane-st, Wellington-pl, | 


St. John’s Wood, and 275, Finchley-rd, S. 
Ham patead, London, N.W. 

DRAKE & GORHAM, LTD, 66, Victoria-st, West- 
minster, London, S. W.; 47, Spring-gdns, 
Manchester : and Baltic-chmbrs, 50, Well- 
ington-st, Glasgow See Advt., p. 15 

Electric Wiring and Fittings Company, Limited, 
54, Old Broad-st, London, Е.С. 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 

GIFKINS (A. V.) & CO, 63, Victoria-st, London, 
S.W 


GLOVER (Е. A.) & CO, Ltd, 10 and 12, Garrick- 
st. Covent Garden, London, W.C. 
Lund Bros & Со, 78, Queen Victoria-st, London, 


E.C. 

Mackay (T. M.) & Co, 65, Dalblair-rd, Ayr; 
55, Bath-st, Glasgow ; and National Bank. 
бара, Kilmarnock 

PRESTON ELECTRIC CO, Ltd, 12, Seymour- 
st, Belerave-rd, Birmingham 

RAWLINGS BROS, Ltd, 82, Gloucester-rd, and 
165, Sloane-st, S. W., and Blackheath-viliage, 
S.E., and 131, High-rd, Chiswick, W., 
London 

Strode& Co, 48, Osnaburgh-st, N. W., 188, Piccadilly, 
W., and 67, St. Paul's-churchyard, E. C., 
London 

8 windeli, H. C., 132, Tower-rd, Aston, Birm- 
ingham 

Tate (L. G.) & Co, 20. Bucklersbury, London, E. C.; 
and Vineyard House, Richmond. Surrey 


~ 
TNR ATRIAL 


A REVOLUTION IN ELECTRIC HEATING. 


The Dowsing Luminous Electric Radiators 


As used by Н.М. King Edward VII. on the Royal Yacht and a: Buckingham Palace; also 
by Corporations, Electric Supply Companies, Railway Companies, Hotels 
Manufacturers, Private Houses, Offices, &c. 


Electric Light Companies are 
considerably increasing their 
demand for current by encourag- 
ing the use of a Radiators. 

hey are very popular wherever 
used, The "Radiators heat up 
instantly and produce the effect 
of “Warm Sunshine” without 
overheating the surrounding air. 

Several hundreds of Radiators 
are now т use in the City of 
London alone, and they compete 
in many cases with the existing 
systems of heting. while they 
have the considerable advantage 
of requiring no flue. They are 
also portable and can be used 
to warm even a cold portion of 


CR, 
~ 
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twelve feet square, and of а, room. 
the ordinary height. Fur Type 400. 
$ large rooms two or more М. Square Type. Patent 

Radiators may be employed. > Coppered Reflector in 
The Radiators are sent out Ornamental Cast-iron 

complete with flexible eon D Frame, en m'Il'd black, 

necting wires, ready to con- N Four Luminous Heat 

nect to customers on plugs. "= Lamps. Two Switches, 

Dowsing'e Patent Luminous Electric Radiator. Price £4 4 0. Three Yards Flexible 

Recommended for Otfices, Halls, Bedrooms, &c. Wire. 
ELEOTBIOITY 18 SUPPLIED AT A GREAT REDUCTION FOR HEATING PURPOSES. 
THE 


DOWSING RADIANT HEAT С0,, LTD., восе хон, London, B.C. 


ELECTRIC ICNITION CELLS FOR MOTOR CARS, 
MAKERS OF. 


Down, F. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
penden, Herts. 

N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-st, Гоодоп, Е.С. Works: 
Horton Kirby, Kent 


ELECTRIC ICNITION SPECIALITIES, MAKERS OF. 


Electric Ignition Co, Unity Works, Highgate-st, 
Birmingham 

Rosenberg (A.) & Co, 21, Southampton-row, 
London, W.C. , 

Waterson, H., Albert-rd, Aston, Birmingham 


ELECTRIC IRONS, KETTLES, OVENS, &с., MAKERS OF. 


BBITISH PROMETHEUS COMPANY, Ltd, 
18, London-rd, Kingston-on-Thames(Prome- 
theus Kingston-on- Thames, 109 P. O. Kingston) 
For details ој our Manufactures sce page 798 


ELECTRIC LAMP MAKERS. 
(See also Arc and Incandescent Lamp Makers.) 


ARC LAMPS, Ltd, Crown-bldgs, 62, Old Broad- 
8t, London, Е.С. See insert Advt. facing p. 
1024 

BARDWELL & CO, 10, Bush-lane, Cannon-st, 
London, Е.С. 

Bernhardt, Gercke & Co, 66, FinsLury-pavement, 
London, E.C. 
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Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

BONNELLA (D. H.) & SON, Ltd, 58 & 60, Morti- 
mer-st, W., and 43, Kirby-st, Hatton-garden, 
E.C., London Вее Advt., p. 1335 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, Ж.С. See Advt., p. 1091 

BROCKIE-PELL ARC LAMP, Ltd, 60, Worship- 
st, London, К.С. See Advt., p. 1025 

BRUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Worke, Belvedere. rd, Lambeth, 
London, S.E. 

Consol Electric Lamps, 17, Victoria-st, London, 


CRAWFORD ELECTRIC LAMP CO, Princes- 
шапе, 66, Victoria st, London, S.W. Bee 
Advt., p. 1219 

ORYSELCO, Limited, Kempston Works, Bedford 
See Advt., p. 1218 

DAV18 BLECTKIC LAMP CO, 17, Moor-st, Cam- 
bridge.circus, London, W.C. Bee Advt, 
p. 1218 

EDISON & SWAN UNITED ELECTRIC 
LIGHT COMPANY, Ltd, Ediswan-bldgs, 
36 and 37, Queen-st, Cheapside; and (Sup; ly 
Dept.) 11, College-hill, London, Е.С. (7c/e- 
phone 922, G28, 025 and 953 Bank), and 
Branches See insert Advt. facing р. 1218 

ELECTRICAL COMPANY, Ltd, 121-125, 
Charing Crose-rd, and 162, Shafteshury-ave, 
London, W. C.; Grosveuor-chmbrs, 33, Black- 
friars-st, Manchester; Baltic-chmba, Welling- 
ton-st, Glasgow; 154, North-st, Brighton ; 
17, York-st, Sheffield ; and at Belfast and 
Dublin See insert Advt. facing p. 1092 

INCANDESCENT ELECTRIC LAMP COMPANY, 
Ltd, Brook Green Worka, Hammersmith, W., 
and 31, Copthall-ave, E.C., London 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent, and 14, Union-court, Old 
Broad-st, London. E. C. See Advt., p. 5 

MAXIM (SIR HIRAM) ELECTRICAL ENGI- 
NEERING со, Ltd, Махип Works, Gilling- 
ham-st, Westminster, London, S.W. 

Murray (К. С.) & Co, 7, Carlton-ct, Glasgow 

New Electric Lamp Regenerating Co, Ld. 6, 
Fulwood-rents, High Holborn, London, W.C. 

Rose Electric Lamp Co, 56 and §7, Alderman- 
bury, London, EC. 

Vandervell (C. A.)& Co, Cbapter Works, Сћарфег- 
rd, Willesden Green, London, N.W. 

White, C., 50.52, Barbican, London, E.C. 

ZURICH INCANDESCENT LAMP COM- 
PANY, 47, Vict г a-àt, London, S. W.; aad 
Zurich See Advt., р. 4 


ELECTRIC LANTERNS, MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, E. C. See Advt., p. 5 


ELECTRIC LAUNCH, &c., BUILDERS. 


Acme Motor & Traction Company, 72, Finsbury- 
pavement,London, E.C. Works: The Ham, 
Brentford, Middlesex 

Bowen, Kerby, Eel Pie Island, Twiek- nhe m 


Burgoine, Alfred, Kingston-on-Thames; and 
Riverside, Hampton Wick 

CHLORIDE ELECTRICAL STORAGE СОМ- 
PANY, Ltd, Clifton Junction, nr Manchester; 
78, King-st, Manchester ; and 39, Victoria-st, 
London. S.W. See insert Advt. facing р. 1034 

Edwards & Co, Ltd, West Ferry-rd, Millwall, Lon- 
don, E. 

Forrestt & Son, Ltd, Wyvenhoe, Colchester; and 
101, Leadenhall-st, London, Е.С. 

Immisch Electric Launch Company, Ltd, Platt’s 
Eyot, Hampton, Middlesex ; and Donington 
House, Norfolk-st, Strand, London, W.C. 

Saunders Patent Launch Building Syndicate, 
Springfield Works, Goring-on- Thames 

Seath (T. B.) & Co, 121, St. Vincent-st, Glasgow 

THAMES VALLEY LAUNCH COMPANY, Lë, 
Riverside Works, Weybridge, Surrey 

Toleh & Co, The Boatyard, Fulham, London, 
S.W. 

Watkins & Co, Ltd, 60 Orchard-pl, Blackwall, 
London, E. 

Yarrow & Co, Limited, Isle of Dogs, Poplar, 
London, E. 


ELECTRIC LAUNCH EXPERTS. 


Eck, Justus, М.А. (Cantab), M. I. E. E., 151, Queen 
Victoria-st, E.C, ; and 10, Priory-rd, Chis- 
wick, W.. London 

Hargreaves (J. J.) & Co, Morecambe 

Maucey, E. P., Immisch Electric Launch Co, 
Ltd, Platt's Eyot, Hampton-on-Thames 


ELECTRIC LAUNDRY, &c., IRONS, MAKERS OF. 


BRITISH PROMETHEUS CO, Ltd. 18. Lon- 
don-rd, Kingston-on-Thames (Prometheus 
Kinyston-on- Thames, 199 P. O. Kingston) For 
Details as to our Manufactures see page 788 


ELECTRIC LIFTINC BLOCKS, MAKERS OF. 


Kramer (H. V.) & Cv, Lock-brook, Bath ; 19, 
Pine-st, Manchester; and 110, Brunswick- 
st, Glasgow 


ELECTRIC LIFTS, MAKERS OF. 


Botterill & Moorhouse, Washingion-st, Kirkstall- 
rd, Leeds 

BRUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Works, Belvedere rd, Lambeth, 
London, S.E. 

Conveyor & Elevator Co, Accrington 

CROMPTON & CO, Limited, Svlisbuty House, 
London Wall, Londo», Е.С. ; and Branches. 
Works : Chelmsford See Advt. inside front 
cover 

Down, Е. J., A. M. I. C. E., F. C. S, M. I. E. E., Har- 
penden, Her te. 

ELECTRIC CONSTRUCTION COMPANY, 
Limited, Dashwood House, New Broad-st, 
London, E. C.; and Wolverhampton See 
insert Advt. facing р. 1038 

Gibson (Arthur L.) & Со. 19-21, Tower-st, 
Upper St. Martin's-lane, London, W.C. 

Holt & Willetts, Cradley Heath; and London 

Jackson (P. К.) & Co, Ltd, Salford Rolling 
Mills, Manchester 

Moffat & Eastmead, Ltd, 32, Green-st, Black- 
friars, London, S.E. 
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Paterson, Cooper & Co, Ltd, Patella Works, Paisley ; 
and 57, Gracechurch-st, London, Е.С. 

Pickerings, Ltd, Globe Elevator Works,Stockton- 
on-Tees ; and London 

Rawlinsons, Ltd, Hope Worke, Kirkstall-rd, 
Leeds 

Spagnoletti (J. Е.) & Co, Goldbawk Works, 
Goldhawk-rd, London, W. 

Titan Со, Ltd, St. Olave's House, Lloyd's-ave, 
London, E.C. 

Walsall Electrical Co, Ltd, 57, Bridge-st, Walsall ; 
and at Liverpool London Office and Show. 
room: Mr. A. H. Hunt, 115.117, Caunon.st, 
London. E.C. 


ELECTRIC LICHT APPARATUS, MAKERS OF. 


Badger (J.) & Co, 11, Summer- row, Birmingham 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse building, Norfolk-st, Strand, 
London, W. C. See Advt., р. 1091 

BROCKIE-PELL АКС LAMP, Ltd. 60, Worship- 
st, London, E. C. See Adyt., p. 1025 

Cartland (James) & Son, Brass Foundry, Bir- 
mingham; and London | 

CHLORIDE ELECTRICAL STORAGE СОМ- 
PANY, Ltd, Clifton Junction nr Manchester; 
78, King-st, Manchester; and 39, Victoria-st, 
London, S. W. See insert Advt. facing p. 1034 

CONSOLIDATED. ELECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert advt. 
facing p. 1292 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E.C.; and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester; & 94, Charing 
Cross.rd, London, W.C. See Advt., р. 6 

EDISON & SWAN UNITED ELECTRIC 
LIGHT СО, Ltd, Ediswan-bldgs, 36 and 37, 
Queen.st, Cheapside, and (Supply Dept.) 11, 
College-hill, London, Е.С. (Telephone 922, 
928, 925 and 953 Bauk); and Branches see 
insert Advt. facing p. 1218 

ELECTRICAL POWER STORAGE COM- 
PANY, Limited, 4, Great Winchester-st, 
London, Е.С. See Advt. on back cover 

Hale Bros., 156, Upper Thames-st, and 21, 
Визћ-Јаве, Cannon-st, London, E.C. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Chariton, Kent; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., р. 5 

LUNDBERG, А. P., Pioneer REC? 
Electrical Works, 447-487, EKTRIK 

TRADE MARK 


Liverpool-rd, London, N. 
Bee Advt., p. 1292 

Mudtord's Arrow Electrical Works, Jackson-rd, 
Holloway, London, N. 

Newton's, Limited, Taunton 

Powell (James) & Son, 15, Magdalen-st, Oxford 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 450 West- 
minster), and York-mansion, Yurk-st (Siem- 
bralos London, 452 Westminster), West- 
mineter, London, S. W. Works: Woolwich 
aud Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne 


Spagnoletti (J. Е.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 

VERITYS LIMITED, London, Birmingham, 
Manchester and Glasgow (See ALPHABETI- 
CAL SECTION) 


ELECTRIC LICHT FITTINGS, MAKERS OF. 


Adam, Rouily & Co, 18, Fitzroy-at, and 2, 
London-mews, London, W. 

Adams & Со, Knowsley-st, Cheetham, Man- 
chester 

Alliot, R., 195, Wardour-st, London, W. 

Art Fittings Co, 66 an і 112, Victoria-s*, London, 
S.W. 

Ash, А. D., Wood-st, Willenhall, Staffs. 

Barnes, Edwin, 15, Charterhouse-st, London, 
B.C. 

Barwell (James), Sons & Со, Clement-st, Bir- 
mingliam 

Bateman (M.) & С^. 27, Shoe lane. London, E. C. 

Baxendale & Co, Miller-st, Manchester; and at 
Edinburgh 

BENSON (W. A. S.) & СО, Ltd, 82 and 85, New 
Bond-st, London, W. 

Birmingham Guild of Han licraft, Ltd, 45, Great 
Charles-st, Birmingham 

Birmingham Lamp and Gas Fittings Co, Ltd, 
Summerfield Park Works, Birmingham 

Birmingham Lighting Co, 133-135, Conybere-st, 
Birmingham 

Birnstingl Louis) & Co, 26 and 27, Hamsell-st, 
London. Е.С. 

Bisseker, H., 11-15, New Bartholomew-st, Bir- 
mingham 

Bolding (John) & Sons, Lt l, Davies-st, W., and 
298, Euston- rd, N. W., London 

Booth (Samuel) & Co, Cheapside Works, Bir- 
mingham 

Boyd (John) & Son, Chapel-st, Southport 

Braham (К. У.) & Со, 60, Red Lion-st, and St. 
Johu's- passage, Clerkenwell, London, Е.С. 

Bruce, J. B., Havelock Works, Ernest.st, 
Birmingham 

Brawn (Thos.) & Co, 64, Clement-st, Birmingham 

Bunce Bros & Co, Ltd, Savile Park-st, Halifax 

Burt (N.) & Co, 195, Wardour-st, London, W. 

Campbell, Archibald, 27, Chaucery- ln, London, 
W.C. 

Carpenter, T.R., 171-179, Bishop-st, Birmingham 

Catterson (S. P.) & Sons, Ltd, Newington Cause- 
way, and Ontario-st, London, S.E. 

Christie, J. C., 3 and 5, Mansell-st, Aldgate, 
London, E. 

Clements, Isaac, 34, Holloway Head, Birmingham 

Cook (F. W.) & Co, 23, Bargate-et, Southampton 

Cooper (Wm.) & Son, 193, Aston-rd, Birmingham 

Coupier & Co, 195, Wardour-st, London, W. 

CROGGON & СО, Ltd, 16 and 230, Upper 
Thames-st, London, E. C.; 2, Bixteth-st, 
Liverpool ; and 7, John-st, Glasgow 

Davia Electric Lamp C», 17, Moor-st, Cambridge 
Circue, London, W.C. See Advt., p. 1218 

Davis (J.) & Son (Derby), Ltd, All Saints Works, 
Derby; and 26, Victoria-st, London, S.W. 

Dixon (S.) & Son, Ltd, 31, Swinegate, and 
Boar-lane, Leeds 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester; and 94, Charing- 
Cross-rd, London, W.C. See Advt., p. 6 
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HART, SON, PEARD & Go, Lo 


.. Manufacturers of.. 


Electroliers, Brackets, Camp 
Posts, &c., for Public, Private 
and Ecclesiastical Purposes. 


Designs and Estimates upon receipt of Particulars. 


138-140, CHARING CROSS ROAD, LONDON. 
GROSVENOR STREET WEsT, BIRMINGHAM. 


Doughty (John M.) & Sons, 214-222, St. John-st, 
Clerkenwe!l, London, Е.С. 

Edwards & Magnus, Heneage-st, Birmingham 

Ehrich and Graetz, 66, Queen-st, London, Е.С. 

Electric & General Stores Co., 16, Bridge-st, 
Sunderland 

Electrical Sundries Co, 63, Berners-street, Lon- 
don, W. 

Emanuel (A.) & Sons, Limited, 13, George-st, 
Manchester-sq, London, W. 

Emdeca Metal Decoration Co, Ltd, 97, Queen 
Victoria-st, London, E.C. 

Emery (W.) & Co, Albion Brass Works, 167, 
Arundel-st, Sheffield 

Степа, Richard, 45, Baker-st, London, W. 

EVERED « CO, Ltd, 27-35, Drury-lane, Lon- 
don, W.C. ; and at Smethwick ; апа Barnet 
Works, Devonshire-st, Birmingham 

FALK, STADELMANN & CO, Ltd, 83-87, 
Farringdon-rd, London, E.C. 

Fearnhead, Alexander, 354, Caledonian- rd. 
London, N. 

Ferguson (F.) & Co, 8, Newman-st, London, W. 

моме (Thos.) & Son, Worksop ; and High-st, 
Chesterfield 

Gardner (К.) & Co, 66, Granville-street, Bir- 
mingham 

GENERAL ELECTRIC COMPANY, Ltd, 67, 
69, and 71, Queen Victoria-st, London, E.C. ; 
and at Glasgow, Birmingham, Newcastle-on- 
Tyne, Manchester and Dublin See Advt., 
p. 1090 


Gibson (S. W.) & Co, 74 and 76, High-st, Dartford 

Giddings & Dacre, Ltd, Victoria Works, Chapel- 
st, Salford 

Graham, C. H.. 26, Foundry-st, Brighton 

Hacker, Moritz, A Farringdon-ave, London, Е.С. 

Hardman, Powell & Co, King Edward's-rd, Bir- 
mingham ; and 24, Haymarket, London, S. W. 

Harper (John! & Co, Ltd, Aloion Works, Willeu- 
hall; and London 

HART, SON, PEARD & CO, Ltd, 138-140, 
Charing Cross-rd, London, W.C.; and Bir- 
mingham Bee Advt. above 

Hateleys, Ltd, Avenue-rd, and Chester-st, Aston, 
Birmingham | 


Heath (Samuel) & Sons, Ltd, Leopold et, 
Birmingham 

Henderson & Walker, Sydenham Works, Bir- 
mingham 

Henney, Geo. F., 1423, Fulham-rd, London, 
S.W. 


HULETT (D.) & CO, Ltd, 55 aud 56, High Holborn 
(works, Hand-court), London, W.C. 

Hunt, A. H., 115-117, Cannon-st, London, Е.С. 

Hunt (J.) & Co, Sampson-rd North, Birmingham 

Incandescent Lighting and Electric Fittings Co, 
Ltd, Glasgow 

Ingram & Kemp, Ltd, 209, Newtown-row, Bir- 
mingham 

International Electric Co, 55, Redcross.st, 
London, E.C.; and 34, Robertaon-st,Glasgow 

Jeal, J. & W., 80 and 82, Old-st, London, Е.С. 

Jewbury (J.) & Co., 72, Broad-st, Birmingham 
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JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Jones & Homersham, 28, Clarence-st, Kingston- 
on-Thames 

Jones (P. Lloyd) & Co, 29, Romeo-st, Canada 
Dock, Liverpool 

Joyner (Charles) & Co, Ltd, Icknield-sq, Bir- 
mingham ; and London 

Keep (К. 5.) & Co, Adams-st, Birmingham 

Latban: (Walter) & Son, Solly-st, Sheffield 

I.ea & Perrins, Bracebridge-st, Birmingham 

Leefe, К. E., 289, Goswell-rd, London, Е C. 

Loach & Clarke, 20-25, Essington-st, Birming- 
ham 

Longden & Со, 447, Oxford.st, London, W. 


Lundberg, A. P., Pioneer Elec. REC? 
[EKTRIK 


trical Works, 417-487, 

Liverpool-rd, London, Х. 

See Advt., p. 1292 TRADE MARK 
Macfarlane & Со, 231, St. Vincent.st, Glasgow 
M'Geoch, Kemp & Co, 159, Buchanan-street. 

Glasgow 
M'GEOCH (WILLIAM) & CO, Ltd, 46, Coventry- 

rd, Birmingham: 108, Argyle.st, Glasgow ; 

and 11, Charing Cross-rd, London, W.C. Bee 

Advt, p. 1295 
MeGloughlin (J. & C.), Ltd, 47, Gt. Brunswick- 

at, Dublin 
Mansfield Bros, Church Gresley, Burton-on- 

Treut 
Marsh, Jones & Cribb, Boar-lane, Leeds 
Messenger & Sons, 19, Broad-street, Birm- 

ingham 
Mudford's Arrew Electrical Worke, Jackson-rd, 

Holloway, London, N. 

Neumann (H.) & Co, 7, Castle st, City-rd, 

London, E.C. 

Parka, Francis, 26 Nassau-st, London, W. 
dag s Co, 17, Grafton-st, Bond-st, London, 
кий J., 55-56, Chancery lane, London, 


Player & Mitchell, Att wood-passage, Cambridge- 
st, Birmingham 
Plumstead, Frederick, ЛА, 
Castle-st East, London, W. 
Pryke & Palmer, 47, 48 and 63, Upper Thames-st, 
London, Е.С. 
Ratcliff (Joseph) & Sons, 21, New Summer-st 
irmingham 
REASON MANUFACTURING CO, Limited. 
Offices and Works: Lewes-rd, Brighton Bee 
‚ Advt., p. 1094. 
Reid & Co, 108, High-st, Ayr, N.B. 
Richardson (W m.) & Co, 18, Brown'ow-st, High 
Holborn, W.C., and Summers Town, S.W., 
London 
Ritson, T., Redheugh Bridge-rd, Gateshead 
3 uders, Thomas, Lady wood, Birmingham 
Shaw (E. J.) & Co, Astral Works, Walsall 
Sherwin & Co, 17, Fife- road, Kingston- on- 
„ Thames 
Sherw od (Isaac) & Sons, Ltd, 44-50, Granville- 
S5: 8t, Birmingham 
| hirley & Co, 45, Rathbone-pl, London, W. 
ell, Wm., 1 and 2, Castle-st, Long Acre, 
8 London W. C. 
"ger (J. W.) & Sons, Frome; 1, Arundel, st, 
London, W. C. 


Newman- me ws, 


3 


| 
| 
| 
| 


SIMPLEX STEEL CONDUIT CO, Ltd, The, 
Head Office, 80, Digbeth, Birmingham 
(Economy Birmingham 2955); Works: 
Coventry-st, Birmingham. Also at Man- 
sion House-ehmbra, 2), Bucklersbury, Lon- 
don, Е.С. (Audiphone London, 6052 Bank): 
and 1, Peel-st, Manchester (Economical 
Manchester, 09025) ; 57, Moorfields, Liver- 
pool (77Х); and 1654, West George-st, 

Glasgow (Simpler Glasgow, 5177 Cory.) 
(L. M. Waterhouse, A. M. I. C. E., M. I. E. E., 
Gen. Manager, West inghouse-bldg, Strand, 
London, W. C.) See insert Advt. facing 
p. 105% 

Smart (Тћов.) & Son, Dudley; and 4B, Upper 
Thames-st, London, Е.С. 

Smethurst & Со, 74, Duke-st, Grosvenor-sq, 
London, W. 

Smith (Charles) Sons & Co, Limited, 12, Oxford- 
circus-avenue, London, W.; and Birm- 
ingham | 

Smyth (J.) and Sons, 17, Wickiow-st, Dublin 

Softly, R., 48, Addingtoa-rd, Ramsgate 

Southee, T. W., 11, Gloucester-ol, Folkstone 

Soutter (William) & Sons, Ltd, Farm-st, Birining- 
ham 

Steele, H. R.. East-st, Barking 

STILL (W. M.) & CO, 24, Charies-st, Hatton- 
garden, London, E. C.; and at Manchester 
and Glasgow | See Advt., р. 1221 

Strode & Со, 48, Osnaburgh-st, N.W., 188, Picca- 
dilly, W., and 67, St. Paul's-churchyard, 
E.C., London 

SUTER (FRANK) & CO, Ltd, 65. Bernera-st 
(works: Hauway-st, Oxford-st), London, W. 
Зее insert Advt. facing p. 1063 

Taylor, E. D., Rosebery-bldgs, John Bright“ st, 
Birmingham 

Thomas (Fredk.) & Co, 189, Drummond.st, 
London, N. W. 

Thomas (R. Morris) & Со, 7, Ely-pl, London, E. C. 

Thursfield (T. J.) & Co, 42, Clement-st, Parade, 
Birmingham; and at London and Bristol 

ТоПадау & Heweon, Alcester-st, Birmingham 

Tonks, Limited, 201, Moseley-st, Birmingham ; 
and 12, Farringdon-ave, London, E.C. 

Tucker (J. Н.) & Co, Sampson-rd N., Birmingham 

Vaughan & Brown, 238 and 300, Goswell- rd, 
London, E.C. 

Vaughan & Marriott, 52, St. George’s-rd, Lon- 
don, S.E. 

VERITYS LIMITED, 31 aud 32, King.st, 
Covent Garden, London, W.C.; Plume 
and Victoria Works, Aston, Birmingham ; 
Hardman-st, Deangate, Manchester; and 
40, Bath-st, Glasgow See ALPHABETICAL 
SECTION 

Wallwork (Н) & C', Union Bridge Iron 
Works, Roger-st, Mancheater 

Waltham Co, 46, York-st, London, S. W. 

Wardle & Co, Ltd, Washington Works, Victoria- 
rd, Hanley 

Wares (А. J.) & Co, 20, Kinz-st, South Shields 

West (H. J.) & Co, 116 and 118, Southwark 
Bridge-rd, London, S.E. 

Whitehouse, James, 18, Lexington.st, London, W. 

Whitehouse (Wm.) & Co, Brueton-st, Birming- 


ham 
Wliliams, Owen & David, 402 and 404, Scotland- 
rd, and 12-16, Taylor-st, Liverpool 


(ForTelezruphie Addresses and Telephone Numbers see Alphabetical Section.) 
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Winelow, James, 12, Victoria-rd, Swindon 

Wood (Е. C.) & Co, 15, Berners-mews, London, W. 

Yetton (John) & Со, 4, Carr-st, Steprey, 
London, E. 


ELECTRIC LICHT INSTALLATIONS, CONTRACTORS FOR. 


(Sec also Electric Light and Power Engineers 
and Contractors, ». 1098.) 


Aird (Sir Jobn? & Sons, 59, Belvedere-rd, S.E., 
and 37, Gt. George’s-st, S.W., London 
Aish's Stores, 84, Old Christchurch-rd, Bourne- 

mouth 

Aldin Bros. & Davies, 59а, Queen's-gate-gardens, 
London, S.W. 

Allard & Co, 33, Jewry-st, London, Е.С. 

Allden, Thos, F., 276, U ppe: Brook st, Manchester 

Allen & Mannooch, 128, Mount st, London, W. 

Anderson, J. F., 23, Bridge-st, Aberdeen 

Andrew, Thomas, 309, Upper-st, London, N. 

Ardley (А.) & Son, 16 and 17, Great St. Helens, 
London, E.C. 

Army and Navy Auxiliary Co-operative Supply, 
Ltd, Francis-st, Victoria-st, London, S.W. 

Arnold (A. G.) & Co., Newport, Mon. 

Ashby, J., Mill-rd, and High-st, Lowestoft 

Ashton (T. A.), Ltd, Norfolk.st, Sheffield 

Bacon & Curtis, Ltd, High-st, Poole, and at 
Bournemouth 

Dadois, V. C., 26, Victoria-st, Windsor 

Barker (John) & Co, Limited, 52-60, Kensington 
High-st, London, W. 

Barrow, J., Bottomley-st, Bradford 

Barton (Wm.) & Son, 11, Forrest-rd, Edinburgh 

Biggs, John, 33, 34, 101 and 102, Borough-rd, 
and 1, Colnbrook-st, London, S.E. 

Binko (H.) & Со, 34, Leadenball- st. London, Е.С. 

Birmingham Installation Co, Coleshill-street 
Electrica] Works, Birmingham 

Blackburn (E.) & Sons, 67, Redclitfe-hill, Bristol 

Blaikie (John) & Sons, 21, Littlejohn-st, and 
218, Union-st, Aberdeen 

Bourne End Electrical Installation Co, Bourne 
End, Bucks 

Boydell (W.) & Son, Brown-street Iron Works, 
Leigh, Lanes. 

Bradford Electrical Engineering Co, Trafalgar- 
st, Bradford 

Bratt, Colbran and Co, Mortimer-st, London, W. 

Brightwell (R.) & Co, 34, King-st, Cheapside, 
London, Е.С. 

BRITISH THOMSON-HOUSTON CO, Ltd. 
Head Office and Works, Rugby; Reg. 
Offices, 83, Cannon-st, London, E. C.; and 
at Glasgow, Sheffield, Belfast, Manchester, 
Newcastle-on-Tyne and Cardiff Вее Advt., 
p. 11 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

Brooker, Gregson & Co, 19, Dale End, Birmingham 

Broughall, H. T., 281, Moxeley-rd, Birmiogham 

Brown, Fredk, 11, Upper George-st, London, W. 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Worke, Belvedere-rd, Lambeth, 
London, S.E. . 

Bryson, Robert, jun., 150, High-st, Kirkcaldy, М.В. 

Bush, T. C., Wells-rd, Bath 

Buss (Jobn В.) 
chester 


| 
| 


| 


| 


Butcher, Chas. E., 7, Cochrane-st, Wellington-pl, 

St. John's Wood, and 275, Finchley-rd, 5. 
Hampstead, London, N.W. ` 

Butler, W. T. N., 26, Victoria-bldga, Victoria-st, 
Manchester 

Bygrave, Williain, 115, High-st, Barnet; and at. 
Hadley Highstone, London, N. 

Callender's Cable and Construction Company, 
Limited, Hamilton House, Victoria Embank- 
ment, London, E.C. Works: Belvedere, 
Kent 

Camburn, A. J., 1, Dover-rd, Folkestone 

Carpenter (J. W.), Limited, 140, Ladbroke-grove, 
and Harrow-rd, 184, Qucen's-rd, London, W. 

Carter (James) & Sons, Stalybridge 

Challise, G. M., 69, Sidwell-st, Exeter 

Chapman (A.) & Со, Thorold - rd, Chatham 

Cheetham, A., 287, Upper-st, Islington, London, N. 

Cinque Ports Engineering Со, 186, Queen's- rd, 
Hastings 

Clark, H., 13, St. Paul’s-rd, Burdett-rd, Lime- 
house, London, E. 

Clarke, Alfred, 49, Moorgate-st, London, Е.С. 

CLARKE, CHAPMAN & CO., Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, Е.С.; Tower-bldgs, Water-st, 
Liverpool ; 36, Victoria-st, Manchester ; and 
81, St. Vincent.st, Glasgow See Advt., p. 24 

OLEARY, THOS., 50a, Haverstock Hill, London, 
N.W. 

Clements & Son, 1064, Fenchurch-st, Lond, Е.С. 

Coles Bros., High-st, Margats 

Collis (А. B.), Ltd, Quay Side, Bitterne, South- 
ampton 

Cooke (G. F.) & Co 21, Charles-st, Bradford 

Cooper, J., 333, Gray's Inn-rd, London, W.C. 

Cope (Frederick) & Co, 5, Whitcomb-st, Lon- 
don, W.C. 

Corlett Electrical Engineering Co, Ltd, Wigan ; 
and Union-bldgs, Ste John-st, Newcastle- 
on-Tyne 

Cornell, Wm. T., 4, Church Walk, Kensington, 
London, W. 

Cotton (А.) & Co., Palatine-bldga, Blackpool 

Cottreil & Beszant, 5, Сасег-вЕ, Liverpool, W. 

Coulston, John, Hounds Hill, Blackpool 

Court & Co, Mileon-st. Bath 

Cowtan & Sons, Ltd, 309, Oxford-st, London, W. 

Croft & Perkins, Gt. Northern Works, Leeds-ra, 
Bradford 

Crosby & Kitchener, 116, High-st, North Finch- 
ley, London, Х. 

Crosaley & Bould, Union Bank ear), Huddersfield 

Crouch, А., 20, Montague-st, Worthing 

Crozier, M., Mendora-rd, Fulham, London, S.W. 

Cunningbam (R. N.) & Co., 171, Edyware-rd, 
London, W. 

Curtis, J. P., 52, High-st, Weston.super-Mac-e 

Dales, C., Greenwich House, Bournemouth West 

Davenport, Vernon & Co, High-st and Church- 
st, High Wycombe, Bucks 

DAVEY, PAX MAN & CO, Ltd, Colchester, Eog- 
land; and 78, Queen Victoria: st, London, E. (“. 
Зее Advt., p. 36 

Davison & Co, Ltd. Sussex Stores, Eastbourne 

Dean, John, 32, Queen-st, Aberdeen 

Densham (Wm.) & Sons, 17, Circus rd; aud 49, 
Cochrane-st, London, N.W. 


& Sons, 45, Deanszate, Man- | Derry & Toms, 99-119, Kensington High-st, ana 


King-st, London, W. 


Telegrams : Telephone 
"ELECTRICITY DURSLEY. 


S Se 


^ MANUFACTURING CO., 


(Proprietors: R. A. LISTER & CO., Ltd.) 


‘owns, DURSLEY, елсгапр. 


LONDON: 52, Cannon Street, E.C. 


CONTRACTORS TO H.M. GOVERNMENT. ON ADMIRALTY, WAR OFFICE, and INDIA OFFICE LISTS. 
| 


| MOTORS 


| 
| 


ОУМАМО5Љ 


SEMI-ENCLOSED, PROTECTED-ENCLOSED AND TOTALLY-ENCLOSED TYPES. 


BEFORE COMPARE OUR 
BUYING PRICES, 
ELSEWHERE 


DESIGNS, & 
GUARANTEES. 


All Machines fully Guaranteed. 
CATALOGUES, PRICES AND DISCOUNTS ON APPLICATION. 
| 


F. y z^ Oo. 


Telephone ` 
No. 6 NATIONAL 


(Proprietors: R. A. LISTER & CO., Ltd.) 


ишт DURSLEY, ENGL AN 


LONDON: 52, Cannon Street, E.C. 


— 8 CONTRACTORS to Н.М. GOVERNMENT. 


Оп Admiralty, War Office and India 
Office Lists. 


et, 
, * d H 
= ы 
ee 
21 
— ` 
D ` = 
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" MM = 


Ir z 
һу | Y L * в 


COMBINED SETS for 


COUNTRY HOUSE \NSTALUATIONS.| 


SHIP LIGHTING, &C., 


A SPECIALITY. 
ESTIMATES GIVEN ON RECEIPT OF SPECIFIC ENQUIRIES. ` 


SEE OTHER SIDE 


Dom et 
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Dibben & Barclay, 170, Sloane-st, London, S.W. 


Dillon, Patrick, Thomond Gate, Limerick 


Dixon (Thos.) & Sons, 44, Buckingham Palace- 


rd, and 62, Vauxhall Bridye- rd, London, S.W. 
Downer, H., 110, High.st, Watford 
DRAKE & GORHAM, Ltd., 66, Victoria-st, West- 
minster, London, S.W.; 47, Spring-gdns, 
Manchester; and  Baltic-chambera, 50, 
Wellington-st, Glasgow See Advt., p. 15 
Drew & Co, Ltd, 245 & 246, Higa Holborn, 
London, У С. i 
Dyer, H. C., 18, Nor.h-terrace, Fairlawn Park, 
Sydenham 
Ede, A. J., Epsom 
Edge & Neal, 107 & 133, Hollo way-rd, Land.. N. 
Edmundsons Furnishing and Engineering Co,Ltd, 
55 to 36, Capel-st, and 1, Nassau-st, Dublin 
ELECTRIC CONSTRUCTION COMPANY, 
Limited, Dashwood House, New Broad-st, 
London, Е.С.; and Wolverhampton See 
insert Advt. facing next page. | 
Electric Installation Со, Ltd, 6, St. James's-sq. 
Mauchester 
Elgar, H. 'T., 19, Middle-st, Hastinga 
Ellwood, J., The Embavkment, Whitehaven 
Emerson & Sons, Longb:idge-rd, Barking, and 
Burdett-rd, London, E. 
Foote & Milne, Ltd, 66, Victoria-st, London, S.W. 
Frizell Bros. & Louie, 79, Denmark Hill, London, 
S.E. 
Fuller (H.) & Sons, 12, 13 aud 17a, Crown- 
st, Brighton | 
Garner, E., 222, St. Paul's-rd. London, Х. 
Garon & Sons, Ltd, High-st & Nel-on- st, Southend 
Garrett (W. & T.), Ltd, 62, Middle-st, Brigh on 
Gath, J. H., Foundry-st, Halifax 
Gaipel, E , 2, Scarborough-st, West Hartlepool 
GENT & HURLEY, 44, Belvoir-st, Leicester 
Gerald, Percival, 50, Ginger-+t, Cork 
GIFKINS (A. V.) & CO, 68, Victoria-street, 
London, S.W. 
Giles (G.) & Co, 18, Old Cavendish-st, London, W. 
Glover (Е. A.) & Co, Ltd. 10 and 12, Gurrick-st, 
Covent Garden, London, W.C. 
Golding, J. H., Amhur.:t Electrical Works, 
Garnham-st, Stoke Newington, London, N. 
Grace & Sutcliffe, 77, Low-st, Keighley 
Grainge & Grainge, The Gridiron, Uxbridge 
Gray (A.) & Co, 59, New Bond-st, London, W. 
| Gregory (W.) & Son, 28, Steep-bil!, Lincoln 
Grossmith, S., Daniel-at, Portsea, Portsmouth 
Grubb, Geo., 5, Sr. James's-rd, West Croydon 
Hall, Beddall & Co, Commercial-rd, Lambeth, 
S.E., and 31, Bread-st, E.C., London 
Hall, Е. W. T., 84, Long-lane, West Smithfield, 
London, E.C. 
Hall & Hackblock, Ipswich ; and ‘Lowestoft 
Halliwell, C. E., 55, Sau ifora-rd, Bradford 
Harland, J. E., Morley-st, Bradford 
Haselhurst (P.) & Со, 6, Clayton-st, Newcastle- 
on-Tyne 
Havers (Chae.) & Sone, Charing Crose. Norwich 
Haydon, W., 268, Old Christchurch- rd, Bourne- 
mouth 
Heane Bros., Walton- rd, Woking 
Hewetson, Milner & Thexton, Ltd, 200-215, 
Tottenham Court-road, London, W.C. 
Hill (В. M.) & Sone, Castle-st, Carlisle 
Hinson & Co., Limited, 69-73, Argyll.st, and 
Hinson-st, Birkenhead 


Hodgson, Е. Н. & J. W., 5, Hotspur-st, New- 
castle-on-Tyne 
Holmes (W. C.) & Co, Tunbridge, Huddersfield 
Horne & White, Albert-st, Rawsgate 
Humpbrey, Wooiger & Co, 45, Purnes-st, Ken- 
sal-green, London, W. 
Hunter & Jack, 101, St. Vincent-st, Glasgow 
Hunter, T., York-rd, West Hartlepool 
Hutchinson, W. E., 5, Batoum-gdns, London, W. 
Huttoa (J. E.), Ltd, 81-85, Shattesbury-avenue, 
London, W. 
Imber, R., Devonshire-rd, Blackpool 
Industrial Undertakings, Ltd, 17, Craven.st, 
London, W.C. 
Inglis, J. M., jun., 19, Queensferry-st, Edinburgh 
Jarratt, А. E., Grosvenor-rd, Bradford 
Jeffersou (W.) & Co, 4, Tubwell-row, Darlington 
Johnson, Burton & Theobald, London-st, Norwich 
JOHNSON & PHILLIPS, Vietoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 
Jones & Са'ћгаћ, Wrexham 
Jones, Peter, 2-18, and 26-23, King s-rd, Chelsea, 
London, S.W. 
Jones, Thomas, 26, Upper Richmond-pl, Putney, 
London, S.W. 
Kear, S., d, Redernes-st, Bristol 
Keen (H. E.) & Со. 'The Avenue, Worcester ; 
and 1, Pinner’s-ct, London, Е.С. 
Kellett, Walter, Farnworth 
Kendal (R.) & Co., 21, Milsom-st, Bath 
Kerridge, H. E., Market-place, Yarmouth 
Kilpin and Billson, 117, High-st, Bedford 
Kingston F., 8, Teinity-*4, Margate 
Knight (R. L.) & Co, Ltd, Creccent-st, Sitting- 
bourna 
Kuner, J. A., 105, Greenstead-rd, Colchester 
Lance, H. Willoughby, 9, Tudno-st, Llandudno, 
N. Wales 
Land- ra, Ltd, 21d. Vauxhall Bdge-rd,London,S. W. 
Leach wood, G. W. 78, Penge- rd, Anerley 
Leslie & Со, Ltd, St James House, Kensington- 
ва, London, W. 
Livens, C. M., 172, High-st, Burton-on-Trent 
Llewellyn (F. W.) & Co, Clacton 
Lodge Electri: Lighting Со Ва, Lord-st, Liverpo 1 
Lole& Lightfoot, Trafalgar-sq, Chelsea, Lond.,5. W. 
Long, E. J. H., 54, High st, Lewes 
Macgregor & Co, 7. Drumsheugh-pl, Edinburgh 
Mackay (T. М.) & Co, 63, Dalblair-rd, Ayr ; 
55, Ва: h. s-, G'asgow ; and National Bank- 
bldgs, Kilmarnock 
Mackersie (J.) & Co, 26, Commercial-st, Dundee 
MeLaugblin & Harvey, Ltd, Castleton Building 
Works, Belfast 
Maclean, A F., Erith 
Macleish, James, Mill-st, Perth 
McCulloch, Potter & Co, 127, West Regent-st, 
Glasgow 
Maguire & Gatchell, 7, Dawson-st, Dublin 
Mann (G. N. С.) & Co., 5, Bank Plain, Norwich ; 
and 5, Waveney-rd, Lowestoft 
Maple & Co, Limited, 141 to 150, Tottenham 
Court-rd, London, W.C. 
Marr (J. J.) & Co, 18, Moorfields, Liverpool 
Marshall (В.Е & C.), Ltd, Clarence-st, Chelten- 
ham 
Mather Bros, 36, Farringdon-st, 
278, Caledonian-rd, N., London 
Maxwell & Co, 17, Barons-2t-rd, London, W. 


E. C., and 


"ium 
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PHCENIX FIRE OFFICE, 


19, LOMBARD ST., LONDON, E.C. 


West End Office: 
57, Charing Cross, London, S.W. 


ESTABLIGHED 1782. 


Cowest Current Rates. 


Liberal and Prompt Settlement. 


Assured free of all Liability. Electric Lighting Rules supplied, 
LOSSES PAID, OVER. #27,000,000. 


May & Calder, 4, Newington Causeway, Lond, S.E. 

Maynes, Son & Co, Glebe-st, Penarth, Cardiff 

Mersey Electric Lighting Co, 79, Bridge-st, 
Warrington 

Miller & Sons, Ltd, 178-179, Piccadilly, London, W. 

МИ s, Arthur, 81, Drayton-avenue, West Ealing 

Miskin & Rice, 110, St. Martin's-lane, London, 
W. C.; and St. Albans, Herte. 

Moralee, Robertson & Co, King-st, South Shields 

Morris, A. E., Wallgate, Wigan 

Morris (John) & Son, 87, Park-st, Grosvenor-sq, 
London, W. 

Munro, W. J., Market-st, Tain, Scotland 

Murrell, Bros, 45, Vicarage lane, Stratford, Lon- 
don, E. 

Murrin, W. G., 11, Aslet-st, Wandswor.h Lon- 
don, S. W. 

Northern Electric Co, Mill Dam, South Shields 

Nunn, С. W. & G., Hertford 

Oborn, T., 2, John- st, Edgware- road, London, W. 

O'Brien & Со, Ltd, 169, Tooley-st, London, S. E. 

O'Brien Electrical Installation Co, 66, Victoria- 
st, London, S. W. 

Oetzmann & Co, 67. 79, Hampstead rd, Lond, N. W. 

Parsons, E. M., 67, King Edward-st, Hull 

Partridge & Love, Top of Union, Bristol 

Peacock, F., North Station- rd, Colchester 

Pearce (J.) & Co, 212, Bath-st, and 182, West 
Regent-st, Glasgow 

Pearman, H., Leighton villas, Hampton-rd, Ted- 
dington, Middlesex 

Percy, Stephen, Oshorne-rd, Newcastle-on-Tyne 

Pioneer Complete Furnishing Stores, 9-19, Bold- 
st, Liverpool 

Pitman & Son, 50, Newgate-st, London, Е.С. 

Plowright, Pratt & Har Lage, 8, Norfolk-st, Lynn 

Porte & Co, 61, Dawson-st, Dublin; and 28, 
South Mall, Cork 

Potter (T.) & Sons, 44, South Molton-st, London, W. 

Poulsen (Geo.) & Son, Ramsgate 

Pratt & Keith, 161, Union-st, Aberdeen 

PRIVATE WIRE AND TELEPHONE IN- 
STALLATION COMPANY, Ltd, 5, Palmer- 
st, Westminster, London, S.W. 

Quarterinaine, H., Chertsey-rd, Woking 

Rashleigh Phipps & Co,102,Oxford-st, London, W. 

RAWLINGS BROS, Ltd, 82, Gloucester-rd, and 
165, Sloane-st, S.W., Blackheath Village, 
S.E., and 131, High- rd, Chiswick, W., Loudon 

Reader & Co, Bath-rd, West Cowes, Isle of 
Wight ; and at Fareham 


REID BROS., 12, Wharf-rd, City-rd, London, N. 
See Advt., р. 1158 

Richardson, Н. E., North Finchley, London, N.W. 

Richardson (W.) & Co, Darlington 

Robertson, А. B., Jun, 260, Union.st, Aberdeen 

Robertson & Hogg, 51. Nicoleon.st, Edinburgh 

Robertson (L. C.) & Son, 15, Preston-st, Exeter 

Robinson & Brinker, 37, College-green, Dublin 

Ross, Price & Co, Walaall 

ROYCE LIMITED, Manchester (Switch Man- 
chester, Nat. 772 and 3562) ; and 1, Partick 
Hill-rd, Glasgow 

St. James Illuminating Co, Ltd, 3, Victoria-st, 
London, S.W. 

Sanby & Co, 6, Bridge-st, Southampton 

Sanderson, C. L., 109, Westborough-rd, Sear- 
borough 

Sandford & Dix, Ocean-chmbrs, Waterloo-st, 
Birmingham 

Saunders, F., 4, Crabbe Hill Villas, Dover 

Scott, M., 52, Horton-rd, Bradford 

Seager, Laurance, London-rd, Sittingbourne, 
Kent 

Shannon, W., Londonderry 

Sharples & Co., 7, Brazenuose-st, Manchester 

Sheldrick, E., 10, Thurlstone-rd, Norwood. 
London, S.E. 
Shirley (К. С.) & Co, 10, Nightingale-parade, 
Blandfields-st, Balham, London. S.W. 
Shoolbred (James) & Co, Tottenham Court-rd, 
London, W.C. 

Sibley (John) & Со, Ltd, Gabriel’s-hill, Maidstone 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Aune'a-gate (Siemens London, 48) West- 
minster), and York-mansion, York-st (Siem 
bralos London, 452 Westminster) West- 
minster, London, S.W, Works: Woolwick 
and Statford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardif ; 
also at Sydney and Melbourne , 

Simmonds Bros, Ltd, 4, 6 and 8, Newton-st, High 
Holborn, London, W.C. 

SMITH (E. J.) & CO, Nunhead-lane, Peckham, 
London, S.E. 

Sm'th, F. W., 64, Heath-st, Hampstead, London, 
N.W 


Smith (H. J.) & Son, Maidstone 
Smith (J.) & Son, 34, North-rd, Brighton 
Stegmann & Co, Brighton Railway Approacb, St. 


John's Hill, Clapham Jun Поп, London, S. W. 


Stephens& Co, 9, High-st, Bideford 


HEAD OFFICE :— Telegraphic Addresses: — 
DASHWOOD HOUSE, ' CONCORDANCE, LONDON." 
9, NEW BROAD STREET, ЕС. “ELECTRIC, WOLVERHAMPTON.” 
' PRIMARY, MANCHESTER." 


Electric Construction (0. 


LIMITED, 


BUSHBURY WORKS, — 


ONE OF FOUR 1,500 Kw. TWO- PHASE ALTERNATORS FOR LEEDS CORPORATION. 


Manufacturers of - 


CONTINUOUS CURRENT & POLYPHASE PLANT 


OF EVERY DESCRIPTION AND SIZE. 


ЕСС. MULTIPOLAR GENERATOR. 


- LONDON - 


PND 


WUOLVERHAMPTON. 
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Stewart, Alex., Wormit, N.D. 

Stewart, Н. J., 52, Burgate--t, Canterbury 

Stillman & Stonham, 164, St. Jobn's rd, Tun- 
bridge Wells 

Stockall (J. J.) & Sons, Ltd, 6, 8 and 10, Clerken- 
well-rd, London, Е.С. 

Storey (E.) & Son, Oundle, Northampton 

Story & Trigga, 152-156, Queen Victoria-st, 
London, E.C. 

Strode & Co, 48, Osnaburgh.st, N.W., 188, 
Piccadilly, W., and 67, St. Paul’s-church- 
yard, E.C., London 


Tate (L. G.) & Co, 20, Bucklersbury, London, E. C.; 


and Vineyard House, Richmond, Surrey 

Tay lor, J., 15, Lucius-st, Torquay 

Thomas & Taylor, Lul, 80 and 82, Lower 
Hillgate, Stock port 

Thornton (W. R.) & Son, e -ва, Barrow- 
in-Furness 

Timpson, H. S., 29 aud 50, High-st, Ealing 

Track, W. H. „27, Upper Marylebone- st, London, 
N.W. 

USHER (THOS. 6.) & CO, 44, Leazes Park-rd, 
Newcaatle-on- Tyne 

Vere (C. M.) & Co, 5, Park. parade, North Finch- 
ley, London, N. 

Virgo, Geo., 40, Edward.-s*, Brighton 

Walker (Е. W.) & Co, 124 & 125, Queen-st, 
Portsea, Hants. 

Walker (J.) к Son, Tangier-st, Whitehaven 

Walker & Mawsom, 2, Cnesham-grove, Bradford 

Waller & Co, 4, Lyall-st, Belgrave-sq, London, 
S.W. 

Wallis (Thos.) & Co, Ltd, Holborn-cireus, Lon- 
don, E.C. 

WALLIS & WATSON, Trinity-st, Leeds 

Walsh (John), Ltd, High-st, Sheffield 

Ward & Son, Bioad-st, Worcester 

Waring & Gillow, Limited, 175-181, Oxford.st, 
London, W. ; and Liverpool and Manchester 

Warner & Fenton, Sweyn-rd, Margate 

Watkinson & Co, 21 and 25, Carlton.hill, 
Le:da 

Watson (T. B.) & Son, Central-bldgs, Stockton- 
on-Tees 

Webber, А. A., 47, Mortimer-st, Cavendish-sq, 
London, W. 


Wenbam & Waters, Ltd, Paragon Works, Vic- 


arage-rd, Waddoo, Croydon 
Wentworth & Co, 102, Newgate-st, London, 
E. 


С. 
-Weston de ) & Scns, 153, Fenchurch-st, London, 


Е.С 
White (J. ) & Co, 10, St. Andrew-st, Edinburgh 


White, Jobn, Bolton.rd, Eaatbourne 


Whittle (John) & Son, Ltd, Roper-street, 
Whitehaven 

Wilscn Bros. & Co, 19, Victoria-st, Belfast 

Wilson, F., 566, Leeds-rd, Bradford 

Wilson Hartnell & Со, Ltd, Volt Works, 
Kirkstall-rd, Leeds 

Wilson (W.) & Co. 2, Graud-arcade, Leeds 

Windybank & Ballard, 38 and 40, Albert.rd, 
Kingston, Surrey 

Woodward & Co, Gloucester 

Wright (Jobn) & Sens, 15. Cannon.st, Dover 

Wylie & Lockbead, Ltd, 45, Buchanan-street, 
Glaegow 

Zimdars, C. E., 327, Gray's Inn- rd, London, 
W. C. 


ELE ELE 


ELECTRIC LICHT AND POWER ENCINEERS AND. 
CONTRACTORS. 


Acme Motor & Traction Company, 72, Finsbury- 
pavement, London, E.C. Works: The Ham, 
Brentford, Middlesex 

Alger (R.) & Sons, Newport, Mon. | 

Alvey & Bower, Packera- row, Chesterfield 

Asbton, Harold, 8 and 10, Bulls Head Yard, 
Manchester 

BAILIE, J. D.. 23, Park-row, Leeds 

Baker (W. A.) & Co, Ltd, 7 and 8, Commercial- 
st, Newport, Mon. 

Ballinger & Со, 11 & 21, Bank-st, Newton Abbot 

Barnes & Son, 102, High- st, Chatham 

Bertram, Chas. X Lower Commercial-st, Middles 
brough 

Benham & Sons, Ltd, 50,52 and (works) 66, 
Wigmore-st, London, W. 

Bennett, Godfrey, 251, Bury New-rd. Manchester: 

Berry (E. L.), Harrison & Co, Lyric-chambers, 
Whitcomb-st, London, W.C 

Bertgu в, L., 23, Britannia-rd, Fulbam, S.W., 
and 55, Wells-st, Oxford-st, W., London 

Bigge (D. Selby) & Co, 27, Mosley- st, Newcastle- 
on-Tyne ; Mercantile- chmbrs, 53, Both well- 
st, Glasgow ; and 27, Wind-st, Swansea 

Blackburn, Е. 5, Ribstone Works, off Commer- 
cial-st, Hebden Bridge 

Blackwell (Robert W.) & Со, Ltd, 59, City-rd,. 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1256 

Bridgwater (B.) & Co, 78, York-rd, and 11, 
Crinan-st, King’s Cross, London, N. 

Brier, A., 166 and 168, Dock-st, Fleetwood, 
Lancs, 

BRITISH ELECTRIC PLANT СО, Ltd, 
Alloa, N.B. 

British Electric Transformer Co, Ltl, Hayes, 
Middlesex 

BRITISH INSULATED AND HELSBY CABLES, 
Ltd. Offices: Prescot, Lancs., and Helsby, 
near Warrington; and at Lennox House, 
Norfolk-st, Londun, W.C. Works: Prescot, 
He'sby and Liverpool See insert Advt.. 
facing p. 1042 

BRITISH THOMSON-HOUSTON СО, Ltd. 
Head Office and Works, Rugby Reg. Offices, 
83, Cannon-st, London, Е.С. ; and at Glasgow, 
Sheffield, Belfast, Manchester, Newcastle- 
on-Tyne and Cardiff See Advt., р. 11 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westioghouse-building, Norfolk-st, Strand, 
London, W.C. Bee Advt., р. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S. E. 

Buchanan & Curwen, 64, Victoria-st, London, S. W.; 
and at Bristol and Deckenham 

Buckley & Beach, 58, Cale-st, Chelsea, Lon- 
don, S.W. 

Caffyu (W. M.) & Sons, 43, Seaside-rd, Eastbourne- 

Caldwell & Co, Inverkeithing, Fifeshire, N.B. 

Campbell, Peter, 68, George-st, Perth 

Challoner (Т.) & Son, Parker-street, Blackpool, 
Lanes. 

Charlesworth (5.) & Co, Richmond Hill Iron- 
works, Oldham, Lancs. 

Child & Co, 50, Powis-st, Woolwich, London, 
S.E. 
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“ео” 
GENERATORS, MOTORS, 


BOOSTERS & BALANCERS 


For Continuous op Polyphase Current. 


High Efficiency. Moderate Moderate Price. диск Delivery. 


THE CENERAL ELECTRIC 00., LTD. 


Head Offices, Warehouses and Showrooms : 


67, 69 & 71, Queen Victoria Street, 
LONDON, E.C. 


Branches: 
. MANCHESTER, GLASGOW, BIRMINGHAM, 
NEWCASTLE-ON-TYNE, DUBLIN, CARDIFF. 
Works: 
MANCHESTER, WITTON, BIRMINGHAM, LONDON. Së? 
Agents in South Africa: MARK 


The BRITISH GENERAL ELECTRIC CO., Ltd., Commissioner St ү 55 HANNESBURG 
and Corner of Waterkant and Chiappini Streets, CAPE TOWN. d 


Agents for the Commonwealth of Australia and New Zeala nd: 
LAWRENCE & HANSON, 3, Wynyard <, SYDNEY, & 167, Queen St, МЕТ BOURNE 


1091 


ELECTRICAL TRADES’ DIRECTORY.—1904. 


4. ELE—ELE 


Westinghouse. 


Everything Electric 


Traction, Lighting & Power. 


The 


British Westinghouse 
Electric & Mfg. Co., Ltd. 


Head Offices: Branch ‘Offices : Works: 
London, oe cd Ra oN. Manchester, 
Norfolk St., Strand. Sheffield. Birminghami Trafford Park. 


Childs (J. G.) & Co, Ltd, 145, Farringdon-rd, | DRAKE & GORHAM, Ltd, 66, Victoria-st, West- 


London, Е.С. 

Christian & Phipps, Ltd, Hampton Wick 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY,Ltd, Clifton Junction,nr Manchester; 
78, King-st, Manchester; aud 39, Victoria at, 
London. S. W. See insert Advt. facing p. 1034 

CHRISTY BROS & MIDDLETON (furmerly 
Christy Bros), Chelmsford 

Christy, Leonard F. (Christy Bros & Middleton), 
Chelmsford 

Churton (T. Harding) & Co, 
Ingram-st, Leeds 

Clark (Matthew; & Co, Norton Works, Easter-rd, 
Edinburgh ; and 217, St.Vincent-street, 
Glasgow 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne 50, Fenchurch- 
at, London, E. C.; Tower-bldgs, Water-st, 
Liverpzol ; "56, Victoria- st, Manchester ; and 
81, Sr. Vincent- st, Glasgow See Advt., р. 24 

Clarke (T. & Со, 129, Sloane-st, London, 


Atlas Works, 


S.W. 

Cleary, Thos., 56a, Haverstock-hil!, London, N. W. 

Coast Development Co, 33, W albrook, London, 
E.C. 

Coates (Wm.) & Son, Ltd, 1-11, Fountain-st, 
Belfast; and 5, Leiaster-st, Dublin 

Corlett Electrical Engineering Co, Ltd, Wigan ; 
and Union-bldgs, St. John-st, Newcastle-on- 


Tyne 

Coutts, Muir & Co, 140, Bath-st, Glasgow 

Cox & F alconer, 11 and 12, Ousegate, York 

Cox- Walkers, N orth- Eastern Electric W orks, Dar- 
lington ; and 38, Xork-place, Edinburgh 

CREWE, HENRY T., 23, Chapel-st, Cripplegate, 
and 11, Queen Victoria- st, London, E.C. 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E.C., and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

DAVEY, PAXMAN & CO, Ltd, Colchester 
England ; and 78, Queen Victoria- st, Lon- 
don, Е.С. Зее Advt., p. 35 

Davis (J.) & Son (Derby) Ltd, All Saints’ 
ок Derby ; and 26, V ictoria- st, London, 


minster, London, S. W.; 47, Spring- gdns, 
Manchester ; and Baltic- chmbrs, 50, Wel- 
lington-st, Glasgow See Advt., p. 15 

Duckenfield (E. E. Vernon) & Co., 31, Gold-st, 
Northampton 

Edler (A.) & Со, 19 and 20, Appold-st, Fins- 
bury, London, E.C. 

Efficient Lighting and Heating Co, 15, Hill-st, 
Park-rd, Regent's Park, London, N.W. 

Egan & Tatlow, 29, Fleet-st, Dublin 

ELECTRIC CONSTRUCTION СО, Ltd, Dash- 
wood House, New Broad-st, London, Е.С. ; 
and Wolverhampton See insert Advt. 
facing p. 1088 

Electric Fitting and Engineering Co, 15, Back 
Goree, Liverpool 

Electric Light and Hardware Co, Jarrow 

ELECTRICAL COMPANY, Ltd, 121-125, 
Charing-cross-rd, and 162, Shaftesbury -ave, 
London, W.C.; Grosvenor- chmbrs, 33, Black- 
friara- ві, Manchester ; Baltic- chambers, Wel- 
lington- st, Glasgow; 134, North-st, Brighton; 
17, York- st, Sheffield; and at Belfast and 
Dublin See insert Advt. facing p. 1092 

ELECTRICAL POWER STORAGE COM- 
PANY, Limited, 4, Great Winchester-st, 
London, E.C. See Adyt. on back cover 

Electromotor and Dynamo Co, 15, Gray's Inn- 
rd, London, W.C. 

Ellis & Ward, 15, Edmund-st, Birmingham 

Empire Engineering Co, 4, Duke- st, Aldgate, 
London, E.C. 

Energie, Зо леје Anonyme, 106, Cannon-st, Lon- 
don, E.C. 

Espie, James, 178a, St. Vincent-st, Glasgow 

Fawcett, D. L., 52, Sholebroke- mount, Leeds 

Fay (J. G.) & Co, Ltd, 89 and 90, High-st, 
Southampton 

FERRANTI LIMITED, Hollinwood, Manchester 
(Ferrantt Hollintoood, 31, 48 and 96 Fails- 
worth, Manchester) 

Finlay (J. ) & Co., Ltd, 18, Renfield.st, Glasgow 

Fortescue, Lloy d & Co, 61, W. Smithfield, London, 
Е.С. 


Forward Electrical Installation Со, 4, Lincoln's 
Inn, Corporation-st, Birmingham 
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Garton & King, 190, High-st, Exeter 

Gash, J. Н., 115, Albion.st, Leeds 

GIFKINS (A. V.) & CO, 68, Victoria-st, Lon- 
don, S.W. 

Gilbert (J.) & Son, 1, Park.st, Walsall 
GLOVER (F. A.) & CO, Ltd, 10 and 12, Gar- 
rick-st, Covent Garden, London, W.C. 
Glover, Taylcr & Co, 16, South Castle-st, Liver- 


pool, W 

Goldthorpe & Shuttleworth, 9, Old Market.st, 
Great Grimsby 

Gowdy, S. H., 59, Grey-st, Newcastle-on- Tyne 

Graham & Biddle, 463, Oxford-st, and 38, 
North-row, Grosvenor-sq, London, W. 

Graham and Morton, King-st, Stirling 

Hacking, W. B., 95, Gloucester-rd, and (works) 
54, Clareville-rd, London, S.W. 

Hall (J. P.) & Со, Blackriding Iron Works, 
Werneth, Oldham 


Hamilton, Claud (Aberdeen), Ltd, Aberdeen; and 


Inverness 

Hampton & Sona, Ltd, 8-10, Pall-mall East, and 
1, Cockspur-st, London, S.W. 

Hargreaves, J., 45, Railway-st, Nelson, Lancs. 

Harling & Lees, 62, Bottom-o'-t'-Moor, Oldham 

Harnden, А. C., 68, Praed-st, London, W. 

Harrison (George) & Со, Ripon ; and 6, Delahay- 
st, London, S.W. | 

Harrod's Limited, 87-105, Broinpton- rd, Lond, BMW. 

Hartill, Alfred J., 4, Worcester - st, Wolverhampton 

Haynes, F., 20, North- st, Ashby - de- la- Zouch 

Heaton, Aldam & Co, 28 and 29, Baker-st, W., 
and 7, Ridginount-st, W. C., London 

Helps( J. W.) & Co, Old King-st, Broadmend, Bristol 

Higgins & Griffithe, 4 Albany st, Regent's Park, 
London, N. W. 

Hill (James) & Sona, Bolton-st. Bury, Lanes. 

Hirst, P. Norman, Woodhouse- lane, Leeds 

Holloway (Bros.) London, Ltd, 19-21, Belvedere- 
rd, London, S. E. 

HOLMES (J. H.) & CO, Portland-rd, Newcastle- 
on-Tyne ; 17, Soho-square, London, W.; 
Examiner-bldgs, Strutt-st. Manchester; and 
19, Waterloo-st, Glasgow | Seo Advt., p. 1097 

Houfton & Co, Maneficld, Notte. 


Jones (D. P.) & Co, Russell-rd, Rhyl 

Jones, H. H., 342, Regent-rd, Manchester 

Joubert (Amédee) & Son, 152, Kings-rd, Chelsea, 
London, S.W. 

King (John), Ltd, 24 & 26, Benson-st , Liverpool. 
W.; and 7, Quality-court, Сћапсегу - laue. 
London, E.C. 

Kinninmont (J.) & Sons, 26, Chilworth-st, West- 
bourne-ter, London, W. 

Kramer (H. V.) & Co, Locksbrook, Bath; 19, 
Pine-st, Manchester ; and 110, Brunewick- 
gt, Glasgow 

Lacy, А. E., 177, Kentish Town-rd, London, N. W. 

Laing, Wharton & Cunnington, 95, St. Martin'e- 
lane, London, W.C. 

LANCASHIRE DYNAMO & MOTOR CO, Ltd, 
Trafford Park, Manchester (/ronclad Man- 
chester, 47.5.2) See insert Advt. facing р. 1046 

Lancashire Electrical Engineering Co, 14. 
Volt Works, Old-st, Ashton-under-Lyne 

Lancashire Power Construction Co, Ltd, Broad 
Sanctuary-chmbrs, Westininster, Lond, S.W. 

Lance, Н. Willoughby, 9, Tudno-st, Llandudno, 
N. Wales 

Lane (W. Н.) & Co, Billet Bridge Works, Staines 

Lankester & Son, Limited, 136, High-st, aud 
Holyrood Works, Southampton 

Lea, Son & Co, Pengwerne Works, Shrewsbury ; 
2, Grosvenor-chmbrs, Lichfield-st, Wolver- 
hampton; and St. Mary's Walk, Stafford 

Leslie. Marsh & Co, 31, St. Mary Abbott’s-ter, 
Kenaington, London, W. 

Limavady Power and Light Works, Largy Mis, 
Limavady, Ireland 

LISTER ELECTRIC MANUFACTURING CO. (THE): 
Dursley, Glos.; 52, Cannon-st, London, E.C., 
and Baltic Cbainbers, 50, Wellington--1, 
Glasgow See insert Advt. facing p. 1086 

London Electrical Eogineers, Ltd, Union-bldacs, 
Clerkenwell-rd, London, E.C. 

London & Provincial Electrical Maintenance & 
Construction Co, 71, George- st, Croydon 
London & Suburban Lighting Co, 31, Parson's 

Green, Fulbam, London, S.W. 
Lund Bros & Co, 78, Queen Victoria-st, London, E.C. 


Howard, G. A., 24, Silver-at, Lincoln 

Hussey, T., 14, Church-at, Kensington, London, W. 

Hutton Bros, 12, St. Aldate-st, Oxford 

INDIA RUBBER, GUTTA РЕВСНА & TELE- 
GRAPH WORKS, CO, Ltd, 106, Cannon-st, 
London, B.C. Works: Silvertown, Essex, and 
Persan, France See Advt., p. 534 

INTERNATIONAL ELECTRICAL ENGI- 


Lyndhurst Electric Lighting & Traction Co, Ltd, 
28, Victoria-st, Westminster, London, S.W. 

McClure & Whitfield, Mersey Dynamo Works, 
Adswood, Stockport 

Mackay (Т. M.) & Co. 63, Dalblair-rd, Aer: 
35. Bath-st, Glasgow ; and National Вапк- 
bldga, Kilmarnock 

Mackenzie (J. D.) & Co, 50, Woodlands-rd, 


NEERING CO,Clun House, Surrey-streer, 
London, W.C. See insert Advt. facing 
p. 1102 

Iuternational Electric Traction & Power Synd, 


Glasgow, W. 
MACKIE (W.) & CO, 122.124, Golden-lane, 

London, Е.С. бее Advt., р. 1067 
McMillan, Donald, 8, Assembly-st, Dumfries 


Mansfield Engineering Co, Mansfield 

MARRYAT & PLACE, 28, Hatton-gdu. E. C. and 
Askew Works, Shepherd's Bush, W., Lorian 

Marshall & Woods, 2, Gray's Тип тд, Lond., W.O. 

Martin, G., 154, St. James’s-rd, Tunbridge Wells. 

Martin, W. W., Coventry-st, Kidderminster 

Mason (W. F.). Ltd, 504, Stockport-ra, Long- 
sight, Manchester d 

Mather & Platt, Limited, Salford Iron Works 
Manchester (Mather Manchester) : and at 
London and Glasgow 

МАТОК & COULSON, Lid, 47, Broad st, NR! 
End, Glasgow 


Ltd, Tower-chinbra, Brown-st, Manchester 

Jackson (Р. В.) & Со, Ltd, Salford Rolling 
Mills, Manchester 

James Win. & Sons, Ltd, Dewsbury, Yorks. 

Jenkins (J.: & Sons, Ltd, 84. 55, 55, aud 57, 
Сашђегме га. London, S. E. 

Jennings, E. J., West Walls, Westgate, New- 
castle-on-Tyne 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad st, London, Е.С. See Advt., p. 5 

Johnson (T. T.) & Co, Catherine-st, Salisbury 

Jonas, John, 65, Crutched Friars, Louden, Е.С. 


Jíead Office: 
21, 122, 123, 124 & 125, CHARING CROSS ROAD, LONDON, W.C. 


LA: “GALVANOSCOPE LONDON.” T. Nos.: 4311, 4312 & 4313 GERRARD. 
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4,000-KW. THREE-PHASE GENERATOR. 


AS SUPPLIED TO THE MANCHESTER CORPORATION. 


Фот Gontinuous, Alternating, 
Single and Polyphase Qurrent. 


Branches : Manchester, Glasgow, Sheffield, Brighton, Belfast, and Dublin. 


| ЛО, 


Te ELECTRICAL Go. Lo. 


Head Office 
[21, 122, 123, 124 & 125, CHARING CROSS ROAD, LONDON, W.C. 


CONTRACTORS TO Н.М. GOVERNMENT. 


T. A: “GALYANOSCOPE LONDON.”’ T. Nos : 4311, 4312 & 4313 GERRARD, 


— 229060 


Incandescent Lamps. 


Measuring Instruments. 
Nernst Lamps. 


Wires & Cables. 


Meters. Electroliers. 


Suna’ Nernst & Aire Camps. 


— oC 
Cables Department 162, SHAFTESBURY AVENUE, LONDON, W.C. 
Branches. MANCHESTER Grosvenor Chambers, 33, Blackfriars Street. 
GLASGOW : Baltic Chambers, Wellington Street. 
BRIGHTON : 134, North Street. 
SHEFFIELD: 17, York Street. BELFAST and DUBLIN. 


E! 
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MAXIM (SIR HIRAM) ELECTRICAL & EN- 
GINEERING CO, Ltd, Maxim Works, Gil- 
lingham-st, Weatminster, London, S.W. 

Middleton, Wm. (Christy Bros & Middleton), 
Chelmsford 

Midland Lighting Corporation, Ltd, 151, Fitz- 
william-st, Sheffield 

Miskin & Rice, 110, St. Martin’s-lane, London, 
W. C.; and St. Albans, Herts. 

Mooney (P.) & Co, 3, Clarence-st, Albert-sq, 
and 20, Warwick-st, Manchester 

Mudford's Arrow Electrical Works, Jackson-rd, 
Holloway, London, N. 

Murrin, W. G., 111, <Aslett-st, 
London, S. W. 

Newton's, Limited, Taunton 

Newton (Sydney) & Co. 154, Baker-st, W., and 
Leadenhall-bldgs, E.C., London 

Nicoll (G. H.) & Co, 18.20, Bank.st, Dundee 

Nunns (H.) & Co., South Parade, Halifax 

O'Brien (R.) & Co, 5, Brazennose-st, Manchester 

Offer & Sons, 8, Church-st, Kingston, Surrey 

PARKER, THOMAS, Limited, Wednesfield-rd, 
Wolverhampton 

Parsons & Townsend, Wimbledon, Surrey 

Paterson, Cooper & Co, Ltd, Patella Works, Paisley; 
and 57, Gracechurch-st, London, Е.С. 

Peel (C. E. & H. M.), Ltd, Upper Strand, Swansea, 
Glam. 

Penrose (A. W.) & Co, 
London, Е.С. 

Player Bros., 16, Holloway-rd, London, №. 

Pontifex (S.) & Со, 17, Coleman-st, E.C., and 18, 
Stephen-st, W., London 

Powell, E., 10 & 12, Grove Hill-rd, Tunbridge 
Wells, Kent 

Power Plant Co, 
London, E.C. 

PRESTON ELECTRIC СО, Ltd, 12, Seymour- 
st, Belgrave-rd, Birmingham 

Pulford Bros, Ltd, 108, Whitechapel, 
pool, №. 

Rainsford & Lynes, Ltd, 115, Emily-street, Bir- 
mingham 

Rake, Е. H., 9, Talbot-st, Easteheap ; 
Leadenhall- st, London, E. C. 

Ranford, T. Расе, Tybridge-st, Worcester 

Rayner, T. H., Market at Huddersfield 

Reed (C. С.) & Sons, Ltd, 26, North.st, Brighton 

Reed's Electrical Engineering and Supply Со, 
128, South wark-*t, London, S.E. 

REID BROS, 12, Wharf-rd, City-rd, London, N 
See Advt., p. 1158 

Reid (F.), Ferens & Co, Orchard- at- bldgs, Orchard- 
st, Newcastle-on-Tyne ; and Sunderland 

Richardeon-Edwards Electrical C o, The Pariule, 
Sutton Coldtield 

Richardson, R. J., Baskerville-pl, Broad-st, Bir- 
mingham 

Robert (T. R.), Ltd, 216 and 217, Upper-st, 
Islington, London, N. 

TH Win., 226, Westminster-rd, Liverpool, 

Rogers & Gowlett, Ltd, Market.pl, Watford 

Rugg, & Son, 165, Earl's Court-rd, London, 

W. 
а & Со, 42, Berwick at, Oxford.st, London, 


Wandsworth, 


109, Farringdon-rd, 


Ltd, 20, New Bridge-st, 


Liver- 


and 55, 


Sabine, W. H., 307 and 321, Fratton-rd, Porte- 
mouth 


Sandyeroft Foundry Co, Limited, Sandycroft, 
Cheshire ; and 6, Queen-st- pl, London, Е.С. 

Savage (E. A.) & Со, 100, Hivh-st, Putney, 
London, S.W. 

Saxon Electrical Engineering Co, 13, Waterloo- 
place, London, S.W. 

SCHOLES. GEORGE H., Blantyre-st, Chester-rd, 
Manchester 

Scholes & Son, 85, Corporation-st, Manchester 

SCOTT (ERNEST) & MOUNTAIN, Limited, 
Close Wks, Newcastle-on-Tyne ; and Norfolk 
House, Lawrence Pountney Hill, London, E. C. 

Sharples, & Co, 7, Brazennose-st, Manchester 

Shears (Сео.) & Son, Stafford-rd, Bournemouth 

Shiels, Elliot & Nelson, 190, Bath-st, and 25, 
Gateside-st, Glasgow 

Shirrras, Laing & Со, 
Aberdeen 

Shoolbred & Connell, 146, Fleet-street, London 


Ltd, 46, School.bill, 


SIEMENS BROTHERS & CO, LIMITED, 12, Quecn 
Anne's-gate (Siemens London, 480 West- 
minster), and York-mansion, York.st (Stem- 
bralos London, 452 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Ty ne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Skeats & Со, Queen's-rd, Brighton 

Slough & Datchet Electric Supply 
Central Station, Windsor 

Smith F. W.) E Co, 55, Chapel-st, Southport, 
Lanes. : 

Smith, J. W., 6, Low-pavement, Nottingham 

South Western Electrical Co, Ltd, 2, Fulham 
Palace-rd, London, S.W.; and 31, Pepy’s-rd, 
Wimbledon 

Spagnoletti (J. Е.) & Co, Goldhawk Works, Gold 
hawk-rd, London, W. 

Stegmann & Co, Brighton Railway Approach, St. 
John's Hill, Clapham Junction, London, S. W. 

Still (W. A.) & Co, 72, Waterloo-st, Glasgow 

Strang, R., Montpellier- walk, Cheltenham 

Strange & Sons, 34, London- rd, Tunbridge Wells 

Such (Jno.) & Sons, King-st Works, Cheltenham 

Tate ( L. G.) & Co, 20, Bucklersbury, London, Е. Ce: 
and Vineyard House, Richmond, Surrey 

Taylor, A., 10a, Market-st, Lancaster 

Taylor (Walter) and Sons, 58a, Brompton-rd, 
London, S.W. 

Terminus Electrical Supply 
viaduct, London, B.C. 

Tett, Henry S., 10 and 11, Market.st, Категаһаш; 
aud Nittingbourne, Kent 

Thackrack (J.) & Sons, Ltd, Crown-st, Halifax 

THAMES VALLEY LAUNCH COMPAN Y, 
Ltd, Riverside Works, Weybridge, Surrey 

Thompson Bros. & Co, Offices and Works : 
East-st, Plymouth 

Tricket & Co, 130, Norwood-rd, London, S.E, 

TUDOR ACCUMULATOR CO, Limited, 16, 
Victoria-st, London, S.W. (Subconical Lon- 
don) Works: Dukinfield, near Manchester 
See Advt.. p. 1016 

Tugwell, H., 4, Belsize-cres, Hampstead, London, 

W 


Co, Ltd, 


Co, 6, Holborn- 


6, 


aN. D 
United Electric Light and Power Co, Effingham 
House, Arundel-st, Strand, London, У.С. 
USHER (THOS. G.) & CO, 44, Leazes Park-rd, 
Newcastle-on-Tyne 
E-Ð 77 
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WALLIS & WATSON, Trinity-st, Leeds 

Walsall Electrical Co, Ltd, 57, Bridge-st, Walsall ; 
and at Liverpool London Office and Show- 
room: Mr. A. H. Hunt, 115-117, Cannon-st, 
London, E C. 

Ward Bros, Bevois House, 284, Basinghall-st, 
London, Е.С. 

Warren, Beattie & Co, Ltd, Lower Coimmercial-st, 
Middlesbrough 

Watson & Sons, 17, Birmingham-st, Oldbury 

Wave Power Co, Ltd, 33, St. Swithin’s-lane, 
London, E.C. 

Webster & Son, 10, Dover-rd, Folkestone 

WHITE (J. Ө.) & CO, LTD, 22a, College-hill, 
Cannon-st, London, E.C. 

White (Thomas) & Co, Ltd, Aldershot 

Whitehead Bros, 21, Hill-rd, Wimbledon 

Whittaker Bros, Ltd, 204, Wolverhampton-st, 
Dudley 

Wiedhofft, M., 42; Upper--t, Islington, London, N. 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
Stall rd, Leeds 

Wippell Bros. & Row, 243.244, High-st, Exeter 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet.st, London, Е.С. (Reactance 
London, 58? and %% Holborn) See insert 
Advt. facing p, 1096 

Wood, A. H., 56, Victoria-street, London, S.W. 

York Electrical Co, Ltd, Century-bldgs, St. 
Sampson’s-sq, York 


ELECTRIC LICHT AND POWER SUPPLY COMPANIES. 
(Sce Electricity Supply Companies. ) 


ELECTRIC LICHT SYSTEMS. 

British Westinghouse Electric & M’fg. Co, Ltd, 
Westinghouse- building, Norfolk-st, Strand, 
London, W.C. See Advt. оп p. 1091 

BROCKIE-PELL ARC LAMP, Ltd, 60, Wor- 
ship-st, London, Е.С. See Advt., р. 1025 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, 5.Е. 

Drake & Gorham, Ltd, 66, Victoria-st, West- 
minster, London, S W.; 47, Spring-gdns, 
Manchester; and Baltic-chmbs, 50, Welling- 
ton-st, Glasgow See Advt., р. 15 

ELECTRIC CONSTRUCTION COMPANY, 
Limited, Dashwood House, New Broad.st, 
London, E. C.; and Wolverhampton See 
insert Advt. facing p. 1088 

ELECTRICAL POWER STORAGE COM- 
PANY, Limited, 4, Great Winchester-st, 
London, Е.С. See Advt. on back cover 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, E.C. See Advt., p, 5 

SIMPLEX STEEL CONDUIT CO, Ltd, The. 
Head Office: 80, Digbeth, Birmingham 
(Economy Birmingham, 2955) Works: 
Coventry-st, Birmingham Also at Mansion 
House-chmbrs, 20, Bucklesbury, London, 
Е.С. (Audiphone London, 5052 Bank); 1, 
Peel-st, Manchester (Economical Manchester, 
090.25); 37, Moorfields, Liverpool (77X) ; 
and 1654, West George-st, Glasgow (Simplex 
Glasgow, 5177 Corp.) (L. M. Waterhouse, 
А.М.Т.С.Е., M. I. E. E., General Manager, 
Westinghouse - bidg, Strand, London, W. C.) 
See insert Advt. facing p. 1054 


ELECTRIC LICHTING SUPPLIES, MANUFACTURERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 


ELECTRIC LOCOMOTIVES, MAKERS OF. 


Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Muther Manchester); and at London 
and Glasgow 


ELECTRIC MEASURING INSTRUMENT MANUFAC. 
TURERS. 
(Sce also Ammeters, Voltmeters, &o.) 


BARKER (FRANCIS) & SON, 12, Clerkenwell- 
rd, London, Е.С. See Advt., р. 1053 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, Е.С. ; and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

EDISON AND SWAN UNITED ELECTRIC 
LIGHT CO, Ltd, Ediswan-bldgs, 36 and 37, 
Queen-st, Cheapside, and (Supply Dept.) 11, 
College-hill, London, Е.С. (Telephone 922, 
928, 925 and 953 Bank), and Branches Bee 
insert Advt. facing p. 1218 | 

Electrical Company, Ltd, 121-125, Charing 
Cross-rd, and 162, Shaftesbury-ave, London, 
W. C.; Grosvenor-chmbrs, 55, Blackfriara-at, 
Manchester; Baltie-chmbrs, Wellington-st, 
Glasgow; 134, North-st, Brighton; 17, York- 
et, Sheffield; and at Belfast and Dublin 
See insert Advt. facing p. 1092 

ELLIOTT BROS, Century Works, Lewisham, 
London, S.E. (Ohm London, 218 Deptford) 
London office : 56, Leicester-sq, W.C. (3852 
Gerrard) 

EVERETT, EDGCUMBE & CO, 151 and 152, 
Great Saffron-hill, London, Е.С. See Advt., 
p. 1021 

FERRANTI LIMITED, Hollinwood, Manchester 
(Ferranti Hollinwood, 31, 48 and 56 Fails- 
worth, Mauer ester) 

FISHER, У. CLARK. Office and Works: 123, 
Gordon-rd, Ealing, London, W. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, E.C. See Advt., p. & 

Kramer (H. V.) & Co, Locksbrook, Bath ; 19, 
Pine-st, Manchester; and 110, Brunswick-st, 
Glasgow 

Mudford’s Arrow Electrical Works, Jackson-rd, 
Holloway, London, N. 

MUIRHEAD & CO, 54, Old Broad-st, London, 
Е.С. Works: Elmers End, Kent See Advt., 
p. 1156 

NALDER BROS & CO, 12, Carteret-st, Queen 
Anne’s-gate, Westminster, London, S.W. 
See Advt., р. 1156 

NALDER BROS. & THOMPSON, Limited, 34, 
Queen-st, London, Е.С. See Advts. pp. 
1022 and 1327 

N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-st, London, E.C. Works: 
Horton Kirby, Kent 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton Avenue Works, New Southgate, 
N., London See Advt., p. 1162 
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PITKIN (JAMES) 
Clerkenwell, London, E.G. 


SIEMENS BROTHERS & CO, LIMITED, 12, Queen 


Аппе'в-раје (Siemens London, 450 West- 
minster), and York-mansion, York-st (Siem- 
bralos London, 457 Westminster), West- 
minster, London, S. W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Walters (Philip) & Co, 249 and 251, Kensal.rd, 
and Conlan st, London W. 


ELECTRIC MINING MACHINERY, MAKERS OF. 


BRITISH THOMSON-HOUSTON СО, Ltd. 
Head Office and Works, Rugby. Reg. 
Othces: 85, Cannon-st, London, E. C.; and 
Glasgow, Sheftield, Belfast, Manchester, New- 
castle-on-Tyne and Cardiff See Advt., p. 11 

BRUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

Corlett Electrical Engineering Co, Ltd, Wigan ; 
and Union-bldgs, St. John-at, Newcastle-on- 
Tyne 

CROMPTON & CO, Limited, Salisbury House. 
London Wall, London, E. C.; and Branches. 


Works : Chelmsford See Advt. inside front 
cover 
Davis (J.) & Son (Derby), Ltd, All Saints Works, 


Derby ; and 26, Victoria-st, London, S.W. 

ELECTRIC CONSTRUCTION CO, Limited, 
Dashwood House, New Broad.st, London, 
Е.С. ; and Wolverhampton See insert Advt. 
facing p. 1088 

FULLER-WENSTROM ELECTRICAL МАХ. 
FACTURING CO, 110, Cannon-st, London, 
Е.С. Вее Advt., р. 1065 

HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
field ; & 22. Queen Vict: ria-st. London. Е.С. 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Со House, Surrev-street, 
London. W. C. See insert Advt. facing р. 1102 

Jackson (P. Ко & Co, Ltd, Salford Rolling Malls, 
Manchester 

JOBNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st. London, Е.С. See Advt., р. 5 

LAHMEYER ELECTRICAL CO, Ltd, 109-111, 
New Oxford-st, London, W.C. 

Mather & Platt, Ltd, Salford [ronwork-, Man- 
chester (Mather Manchester); and at London 
and Glasgow 

MAVOR & COULSON, Limited, 47, Broad-st, 
Mile Епа. Glasgow 


Sandycroft Foundry Co, Ltd, Sandycroft, 
Cheshire ; and 6, Queen-st-place, London, 
KG 


SCOTT (ERNEST) & MOUNTAIN, Limited, 
Close Works, Newcastle-on- -Tyne ; and at 
Norfolk House, Laurence Pountney-hill, 
London, IE. C. 

SUTER (FRANK) & Co, Ltd, 66, Berners - st 
(works: Hanway-st, Oxford-st), London, W. 
Bee insert Advt. facing p. 1068 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet.st, London, E. C. (Reactance 
London, 682 and 2006 Holborn) See insert 
Advt. facing p. 1096 


& CO., 56, Red Шоп-зт, 


ELECTRIC MOTOR CARS, BUILDERS OF. 
(Scc also Motor Cars and Carriages, Electric.) 


PRITCHETTS & GOLD, LTD, Feltham, Middlesex 
See Advt., р. 1015 


ELECTRIC MOTORS, MAKERS OF. 


Acme Motor & Traction Company, 72, Finsbury- 
paveinent, London, E.C. Works: The Ham, 
Brentford, Middlesex 

Вапу, Grundy & Barrett, Ltd, Cambridge 

BECKER (Е.) & CO., 53, City- rd. London, Е.С. 

Specialities 2 Continuous Current and Alter- 
nating Current Motors. 

BRITISH ELECTRIC PLANT CO, Ltd, Alloa, 
N.B. . 

ВВСУН ELECTRICAL ENGINEERING CO, 
Ltd, Vietoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

CAMPBELL & ISHERWOOD, Raleigh-st, Dootle, 
Lanes. | 

* C ond. C.'—GENERAL ELECTRIC COM- 
PANY, Ltd, 67, 69 and 71, Queen Victoria- 
st, London, E. C.; andat Glasgow, Birming- 
ham, Newcastle-on- Tyne, Manchester. and 
Dublin See Advt., p. 1090 

Charlesworth (S.) & Co, Richmond Hill Iron 
Works, Oldham, Lanes. 

CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
London ; and Cremnitz, Saxony 

CHURTON (Т. HARDING) & CO, Atias Works, 
lugram-at, Leeds 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on- ‘Tyne : 50, Fenchurch- 
st, London, E. C.; Tower- -bldgs, Water“ st, 
Liverpool; 36, Victoria: street, Manchester ; 
and 81, St. Vincent-st, Glasgow See Advt., 
p. 24 

CROMPTON & Ct ). Lt d, Salisbur y House, London 
Wall, London, E.C.; and B ranches, Works : 
Chelmsford See Advt. inside front cover 

Crypto Works Co, Ltd, 29, Clerkenweli-rd, Loun- 
don, B.C. 

DE GRELLE, HOUDRET & CO, 130, London 
Wall, London, F.C 

EDISON X SWAN UNITED ELECTRIC 
LIGHT COMPANY, Ltd, Ediswan-bldga, 
56 & 57, Qucen-st, Cheapside, and (Supply 
Dept.) 11, College-hill, London, E. C. (Tele- 

phone 25, 928, 525 and 925 Bank) and 
Branches See insert Advt. facing р. 1218 

ELECTRIC CONSTRUCTION CO, Ltd, Daesh- 
wood House, New Broad-st, London, E. C.; 
and Wolverhampton See insert Ad vt. facing 
p. 1088 

ELECTRICAL COMPANY, Ltd, 121.125, 
Charing Cross-rd, апа 162, Shi aftesbury - 
ave, London, М.С; Grosvenor-chnabrs, 33, 
Blackfriava-st, М: СТОК ; Baltic- са з, 
Wellington et, Glasgow; 154, Мог 'th-st, 
Brighton ; 17. York-st, Shettield : апа At 
eltast and Dublin See insert Advt. facing 
p. 1092 

E.C.C.— Electric Construction Company, Ltd, 
Dashwood House, New Broad-st, Lond: п, 
L. C.; and Wolverhampton See insert Ad vt. 
facing p. 1088 


8 Address: ду 
"REACTANCE LONDON.’ London Repairing Shops and Stores: 


Telephones: Nos. 582 & 5096 HOLBORN. 
A.B.C. and Al Codes used. TOWER BRIDGE ROAD, S. E. 


WITTING, Gm 


Electrical Engineers & Contractors. 
Temple Bar House, LONDON, E.C. 


STANDARD ROTARY CONVERTER of 150 Kilowatts. 
As supplied to the Manx Electric Railway; 6 Rotaries complete with Transformers, Switch Gear, &c. 


_ Specialities. 
COMPOUNDED THREE- PHASE GENERATORS. 


Synchronous Revolving Field Type with Heyland Winding. 


TRÀ HIGH-PRESSURE SWITCH GEAR. 


Remote Control System with Automatic ОЙ Circuit Breakers, with 
|. or without Time Attachments; Reverse Current if desired. Мо Fuses 
| | in Маш Circuits. Power-driven Switches where necessary. 


РЕЧЕ 


Telegraphic Address: E 
"REACTANCE LONDON. London Repairing Shops and Stores: 
Telephones: Nos. 582 & 5096 HOL BORN. 
X £6 and 41 Caden deed. TOWER BRIDGE ROAD, S.E. 
GW 


Electrical Engineers & Contractors. 
Temple Bar House, LONDON, E. G. 


STANDARD SLOW-SPEED REVOLVING FIELD GENERATOR of 3,000—3,500kw 
As supplied to the Metropolitan Electric Supp'y Company, Ltd.; T wo Complete Plants. 


DASA ALIA AAG: 


TYPICAL INSTALLATIONS ALREADY CARRIED OUT BY US: 


Metropolitan Co. (see above; also 3,500kw. of Sub-station 
Plant). These Plants are the largest at present running in the United 
ingdom. 


South Lancashire (Power Station, Sub-station, Cars, &c.) 
This installation is the largest at present dealing with Inter-Urban Traffic. 


Manx Electric Railway. The Contract for the entire 
reconstruction of the Electrical Equipment of this line (Power Station. 
Four Sub-stations and Cars) was placed with us 


A CREAT NUMBER of SIMILAR CONTRACTS (executed or іп hand) TO WHICH CLIENTS MAY REFER 
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| Owners of Patents and 


| Manufacturers - - - 
| 


MINIS 


‚ Peuxastle-on-Cpne. 


* 


FREUND, EDWIN, 39, victoria st, Westminster, 
London, S. W. (Абастопх London, 0072 
Westminster) (See Advts., pp. 1253 and 1317 

FULLER-WENSTROM ELECTRICAL MANU. 
FACTURING CO, 110, Cannon-st, London, 
E.C. See Advt., p. 1065 

Geipel X Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 

Hall (J. P.) & Co, Blackriding Iron Works, 
Werneth, Oldham 

HOLMES (J. H.) & CO, Portland.rd, New- 
caatle-on- Tyne ; 17, Soho-sq, London, W.; 
Examiner-b!dgs, Strutt-st, Manchester: and 
19. Waterloo-st, Glasgow See Advt. above 

INTERATIONAL ELECTRICAL ENGIN. 
NEERING CO, Clun House, Surrey.street, 
London, W.C. See insert Advt. facing 


р. 1102 

Jackson (P. R.) & Co, Ltd, Salford Rolling Mille, 

chester 

JOHNSON-LUNDELL ELECTRIC TRACTION CO, 
Ltd, 164, Soho-sq, London, W. 

JOBNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Keighley Electrical Engineering Co, Ltd, Vulcan 
Works, Keighley 

Kramer (Н. V.) & Co, Locksbrook, Bath.; 19, 
Pine-st, Manchester ; and 110, Brunswick- 
at, Glasgow 

LAHMEYER ELECTRICAL CO, Ltd, 109-111, 
New Oxford-st, London, W.C. 


— = — PI 


SE N 
DUNDELL 


CONTINUOUS-CURRENT 


OTORS. 


Laidlaw, Laider & Co, Nutsford Vale Works 
Longeight, Manchester | 

LANCASHIRE DYNAMO & MOTOR CO, Ltd, 
Trafford Park, Manchester (/ronclad Man- 
chester, 47.32) Вее insert Adyt. facing p. 1046 

LANGDON-DAVIES MOTOR CO, LTD, 101, South- 
wark-st, London, S.E. See Advts. on next 
page and p. 1020 

LISTER ELECTRIC MANUFACTURING CO (THE), 
Dursley, Glos.; 52, Cannon-st, London, Е.С.; 
and Baltic Chambers, 50, Wellington-st, 
Glasgow See insert Advt. facing p. 1086 

McClure & Whitfield, Mersey Dynamo Works, 
Ads wood, Stockport 

MACKIE (W.) & CO, 122-124, Golden-lane, 
London, E.C. See Advt., p. 1067 

Mather & Platt, Limited, Salford Iron Works, 
Manchester( Mather Manchester); andat Lon- 
don and Glasgow 

Matthews & Yates, Limited, Swinton, Lancs. ; 
and London 

Mavor & Coulson, Limited, 47. Broad-st, Mile 
End, Glasgow 

Newton's, Limited, Taunton 

OPPERMANN (CARL) ELECTRIC CARRIAGE CO, 
Ltd, 7, Underhill-st, Arlington rd, Camden 
Town, London, N.W. See Advt., p. 1250 

PARKER, THOMAS, Limited, Wednesfield-rd, 
Wolverhampton 

Paterson, Cooper & Co, Ltd, Patella Works, Paisley; 
and 57, Gracechurch-st, London, E. C. 

PEEBLES (BRUCE) & CO, Ltd, Edinburgh 


ELE ELE 


DIRECT CURRENT and 

ALTERNATE 
CURRENT (SINGLE and 
MULTIPHASE), 


RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopsgate-st Within, London, Е.С. ; and 
City Electrical Works, Bradford 

Sandycroft Foundry Co, Limited, Sandycroft, 
Cheshire; and 6, Queen-st-pl, Loadon, E.C. 
(Magnets) 

SCOTT (ERNEST) & MOUNTAIN, Close 
Works, Newcastle-on-Tyne ; and at Norfolk 
House, Laurence Pountney-hill, London, E. C. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-Gate (Siemens London, 480 West- 
minster), and York-mansion, York-st (Siem- 
bralos London, 452 Westminster) West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristo', Leeds and Cardiff ; 
aleo at Sydney and Melbourne 

Sil vertoun — INDIA RUBBER, GUTTA PER- 
CHA & TELEGRAPH WORKS СО, Ltd, 
106, Cannon-st, London, Е.С. Works: Silver- 
town, Essex, and Регвап, France 8ee Advt., 


p. 534 e 

SUN FAN COMPANY, Ltd, Longeide-ln, Brad- 
ford (Fan Bradford, 1287) 

SUTER (FRANK) & CO, Ltd, 66, Berners.s$ 
(works, Hanway-st, Oxford-st), London, W. 
See insert Advt. facing p. 1068 

THAMES IRON WORKS, SHIPBUILDING AND 
ENGINEERING CO, LTD (Thames Electrical 
Engineering Works). Head Office: Canning 
Town, E. ; City Office: 17, Philpot-lane, E.C., 
London 

THAMES VALLEY LAUNCH COMPANY. 
Ltd, Riverside Works, Weybridge, Surrey 
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ELECTRIC MOTORS 


OF ALL DESCRIPTIONS. 


Telephone No. 


Telegraphic Address: 
'"DAMOPHON LONDON." 


See Advt. р. 1020. 
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UNION ELECTRIC CO, Ltd, 151, Queen Vic- 
toria-st (near Blac kfriars), London, E.C. 
Vandervell (C. А.) & Co, Chapter Works, C hapter- 
rd, Willesden Green, London, N.W. 

VERITYS LIMITED, Manufacturers, 31-32, 
King-st, Covent-gdn, London, W.C. ; Plume 
and Victoria Works, Aston, Birmingham ; 
Hardman-st, Deansgate, Manchester; and 
40, Bath- st. Glasgow 

Walsal Electrical Co, Ltd, 57, Bridge-st, Wal- 
sall; and at Liverpool London Office and 
Showroom: Mr. А. H. Hunt, 115-117, 
Cannon-st, Е.С. 

Washington & Со, Ltd, 
Yorks. 

WEBSTER, С. W., A. I. E. E., Laycock’s Mill, 
Thornton- rd, Bradford 

Westminster Engineering Co, Ltd, Victoria-rd, 
Willesden Junction, N.W., and 16, Davies- 
at, W., London 

White, Jacoby & Co, Limited, Bayham-pl, Cam- 
den Town, London, N.W. 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
stall-rd, Leedx 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet-st, London, Е.С.  (Zeactance 
London, 58? and 6096 Holborn) Вее insert 
Advt. facing р. 1096 i 


Sowerby Bridge, 


ELECTRIC MOTORS WITH BALL BEARINCS, MAKERS ОР 


Kramer (H. V.) & Co, Locksbrook, Bath; 19, 
Pine-at, Manchester; and 110, Brunswick- 
st, Glasgow 
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ELECTRIC NOVELTIES, MAKERS ОР. 


American Electrical Novelty & Manufacturing 

Co, Ltd, 102. Charing Cross-rd, Lond, W.C. 
Grey & Co.,7, Market-pl, Regent Circus, Lond., W. 
Rosenberg (A.) & Co, 21, Southampton-row, Lon- 


don, W.C. 


WRIGHT (A. J.), Ltd, 318, Upper-st, Islington, 


London, N 


ELECTRIC ORCANS, BUILDERS OF. 
Hope-Jones, R., Hereford 


Imhof & Mukle,110, New Oxford-st, Lond., W.C. 
Norman & Beard, Ltd, 19, Ferdinand-st, Chalk 


Farm, London, N. W.;: and at Norwich 


Young (Alex.) & Son, 29, Eldon-st, Manchester 


ELECTRIC OVENS, MAKERS OF. 


BRITISH PROMETHEUS CO, Ltd, 18, London- 
rd,Kingston-on-Thames (Prometheus K irys- 
ton-on- Tames, 199 Р.О. Kingston) For 
Details as to our Manufactures, sce раје 788 

Christy Bros. & Middleton (formerly Christy 


Вгов,), Chelmsford 
ELECTRIC PUMPINC MACHINERY, MAKERS OF. 


Ваке & Knowles Steam Pump Works, Ltd, 179, 


Queen Victoria-st, London, E.C. 


СТАВКЕ, CHAPMAN & CO., Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
at, London, E. C.; Tower-bldgs, Water-st, 
Liverpool ; 56, Victoria-st, Manchester ; and 
81, St. Vincent-st, Glasgow 8ee Advt., p. 24 

CROMPTON & CO, Limited, Salisbury Ноџее, 
London Wall, London, E.C. ; and Branches. 
Works: Chelmsford 8ee Advt. inside front 


cover 


Davis (J.) & Son (Derby) Ltd, All Saints Works, 
Derby; and 26, Victoria-st, London, S. W. 

EDWARDS AIR PUMP SYNDICATE, LTD, 3 and 
9, Crown-court, Old Broad.st, London, E.C. 

ELECTRIC CONSTRUCTION COMPANY, 
Limited, Dashwood House, New Broad-st, 
London, E.C.; and Wolverhampton See 


insert Advt. p. 1088 


Hall (J. P.) & Co, Blackriding Iron Works, 


Werneth, Oldham 


Y PATENT PICK CO, Ltd, Heeley, Sheffield; 


and 22, Queen Victoria-st, London, E C. 


Juckson (P. R.) & Co, Ltd, Salford Rolling 


Mills, Manchester 


Mather & Platt, Limited, Salford Iron Works, 
Manchester (Mather Manchester); and at 


London and Glasgow 


Mavor & Coulson, Limited, 47, Broad-st, Mile | 


. End, Glasgow 
Newton'a, Limited, Taunton 


‘anlyeroft Foundry Co, Ltd, Sandycroft, Ches- 
_ hire; and 6, Queen-street-pl, London, Е.С. 
SCOTT (ERNEST) & MOUNTAIN, Limited, 
Close Works, Newcastle-on-Tyne ; and at 
Norfolk House, Laurence Pountney Hill, 


London E.C. 


ELECTRIC RADIATORS AND AIR WARMERS, 
MAKERS OF. 


Зар J ohns- Manville Co, Ltd, 81,Fenchurch-st, 


London, Е.С. 
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| BRITISH PROMETHEUS СО, Ltd, 18, London- 


rd, Kingston-on- ll'names (Prometheus Kirs- 
ton-on- Themes, 199 Р.О. Kingston) For 
Details as to our Manufactures, sec page 788 
Dowsing Radiant Heat Co, Ltd, 24, Budge-row, 
Cannon-st, London, Е.С. (469 Bank) See 

. Advts., рр. 1081 and 1244 


ELECTRIC RAILWAY MATERIAL AND APPLIANCES, 
MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, Е.С. ; and а" Paris, Brussels and 
Milan. See Advts., pp. 1050 and 1276 

BRITISH PROMETHEUS CO, Ltd, 18, London- 
rd, Kingston-on- Thames (Prometheus Kings- 
tou-on-Thanws, 199 Р.О. King.ton) For 
Details as to our Manufactures, sce page 788 

Buchanan, A. M., 5, Laurence Pountney Hill, 
London, E.C. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, Lendon, N. See insert Advt. 
facing p. 1292 

Easterbrook, Alleard & Co, Ltd, Sheffield; and 
39, Lime-st, London, Е.С. 

Electrical Company, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury -ave, London, W.C. ; 
Grosvenor-chmbra, 33, Black‘riars-at, Man- 
chester ; Baltic-chamb-ra, Wellington st, 
Glasgow; 134, North-st, Brighton; 17, 
York-st, Sheffield ; and at Belfast and 
Dublin See insert Advt. facing p. 1092 

Estler Bro-, 25, Laurence Pouutney-In, Caunon- 
st, E C., and (worke) South Molton-rd, Vic- 
toria Docks, E, London 

WITTING, EBORALL & CO, Т4, Temple Bar 
House, Fleet-sc, Londo», Е.С. (Heactu n е 
London. JS? and 6096 Holborn) See insert 
Advt facing p. 1096 


ELECTRIC RAILWAY MOTOR TRUCKS, MAKERS OF. 


ACME MOTOR & TRACTION COMPANY, 
72, Finsbury.pavement, London, Е.С. 
Works: The Ham, Brentford, Middlesex 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 


ELECTRIC RAILWAY AND TRAMWAY SYSTEMS. 


For list of Electric Railways and Tramways in 
Great Britain, see folding sheet in pocket at end 
of Book) 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, М.С. Зее Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

CHLORIDE ELECTRICAL STORAGE СОМ- 
РАМУ, Ltd, Clifton Junction, nr Manchester; 
78, King-st, Manchester; and 39, Victoria-st, 
London, S. W. See insert Advt. facing p. 1034 


ELE— ELE 


1904.—“ THE ELECTRICIAN” 


1100 


ELECTRICAL POWER STORAGE COM. | ELECTRICAL POWER STORAGE COM- 


PANY, Ltd,4, Great Winchester-st, London, 
E.C. See Advt. outside back cover 

TUDOR ACCUMULATOR СО, Limited, 16, 
Victoria-st, London, S.W. (Snbronical Lon- 
don) Works: Dukinfield, near Manchester 
See Advt., p. 1016 


ELECTRIC RAILWAY AND TRAMWAY EXPERTS. 


British Westinghouse Electric & M'fg. Со, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, М.С. See Advt., p. 1091 

Cozens- Hardy. E. Н.(О`Согшап & Cozens-Hardy), 
82, Victoria-st, Westminster, S.W., and 50, 
Ladbroke-grove, W., London 

ELECTRICAL COMPANY, Ltd, 121-125, 
Charing Cross-rd, and 162, Shaftesbury age, 
London, W. C.; Grosvenor-chmbrs, 38, 
Blackfriars-st, Manchester; Baltic-chmbrs, 
Wellington-st, Glasgow; 134, North-st, 
Brighton; 17, York.st, Sheffield; and at 


Belfast and Dublin See insert Advt. facing 
p. 1092 

Tonides & Manuel, 116, Chancery-lane, London, 
W.C. 


O'Gorman & Cozens-Hardy, 82, Victoria-at, 
Westminster, S.W. 


ELECTRIC RAILWAYS AND TRAMWAYS, MAKERS OF 
AND CONTRACTORS FOR. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; aud at Paris, Brussels and 
Milan Вее Advts., pp. 1050 and 1276 

British Electric Transformer Co, Ltd, Hayes, 
Middlesex 

BRITISH THOMSON HOUSTON СО, Ltd, 
Head Office and Works, Rugby ; Reg. Offiees 
83, Cannon-st, London, E. C.; & at Glasgow. 
Sheffield, Belfast, Manchester, Newcustle-on- 
Tyne and Cardiff. See Advt., p. 11 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-buildimg, Norfolk-st, Strand, 
London, W.C. Вее Advt., р. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

Callender's Cable and Construction Company, 
Limited, Hamilton House, Victoria Embank- 
ment, Londo», В.С. Works: Belvedere, Kent 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, nrManchester; 
78, King-st, Manchester; and 39, Victoria- 
st, London, S. W. See insert Advt. facing 
p. 1034 | 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E. C.; and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

ELECTRIC CONSTRUCTION COMPANY,Lt4, 
Dashwood House, New Broad-st, Lond, E. C.; 
and Wolverhampton See Advt. facing р. 1088 

ELECTRICAL COMPANY, Ltd. 121-195, 
Chariog Cross-rd, and 162, Shaftesbury-ave, 
London, W. C.; Grosvenor-chmbre, 33, 
Blacktriars-st, Manchester; Baltic-chmbrs, 
Wellington-street, Glasgow ` 134, North-st, 
brighton ; 17, York-st, Sheffield; and at 
Belfastand Dublin See insert Advt. facing 
p. 1092 


PANY, Limited, 4, Great Winchester-st, 
London, E.C. See Advt. outside back cover 

Estler Bros, 25, Laurence Pountney-ln, Cannon- 
st, E.C., and (works! South Molton-rd, Vic- 
toria Docks, E., London 

Foote & Milne, Ltd, 66, Victoria-st, London, S.W. 

“а. B.“ (GRIFFITHS BEDELL) SURFACE СОМ. 
TACT CO. (The). Otfices: Hamilton House, 
Bishopsgate-st Without, London, ЕС. 
Works: Ilford, E. See Advt., p. 1318 

LAHMEYER ELECTRICAL СО, Ltd, 109-111, 
New Oxford-st, London, W.C. 

Mather & Platt, Ltd, Salford Iron Works, Man- 
cheater (Mather Manchester); and at London 
and Glasgow 

PEEBLES (BRUCE) & CO, Ltd, Edinburgh 

SIEMENS BROTHERS & CO, LIMITED, 12, (Jueen 
Anne's-gate (Siemens London, 490 West- 
minster), and York-mansion, York-st (Stem- 
bralos London, 457 Weatminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

SUTER (FRANK) & CO, Ltd, 66, Berners-st 
(works, Hanway-st, Oxford-st), London, W. 
See insert Advt. facing p. 1068 

TUDOR ACCUMULATOR CO, Limited, 16, 
Victoria-st, London, S.W. (Subconical Lon- 
don) Works: Dukinfield, near Manchester 
Зее Advt., р. 1016 

WITTING, EBORALL X Со, Ltd, Temple Ваг 
House, Fleet-st, London, E. C.  (Zicactance 
London, 23 2 and 20; Holborn) See insert 
Advt. facing p. 1096 


ELECTRIC RAILWAYS AND TRAMWAYS (ELECTRICAL 
EQUIPMENT), CONTRACTORS FOR. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, Е.С. ; and at Paris, Brussels and 
Milan See Advts., рр. 1050 and 1276 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambetb, 
London, S. E. 

Mather & Platt, Ltd, Salford Ironworks, Man. 
chester (Mather Munch: ster); and at London 
and Glasgow 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 450 West- 
minster), and York-maneion, York-st (Stem- 
bralos London, 432 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeda and Cardiff ; 
also at Sydney and Melbourne 


ELECTRIC RAILWAYS AND TRAMWAYS (PERMANENT 
WAY), CONTRACTORS FOR. 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 


London, E C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 


ELECTRIC SAFETY LAMP MAKERS. 
(See also Portable Electric Lamps, р. 1265.) 
BRISTOL ELECTRIC SAFETY LAMP WORKS, 


40, Great Smith-st, Westminster, London, 
S.W. See Advt., p. 1265 
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BRISTOL, L., 40, Great Smith-st, Westminster, 
and 24, Acris-st, Wandsworth, London, S.W, 

Incandescent Electric Lamp Co, Ltd, Brook 
Green Works, Hammersmith, W., and 31, 
Copthall-ave, E. C., London 

Peto & Radford, Ltd, Offices 55, Works 573, 
Hatton-gdn, London, E.C. 

Vandervell (C. A.) & Co. Chapter Works, Chap- 
ter-rd, Willesden Green, London, N.W. 


ELECTRIC SICNALLING APPARATUS (AUTOMATIC) 
MAKERS. 


Binko (H.) & Со, 34, Leadenhall-st, London, Е.С. 

PRIVATE WIRE AND TELEPHONE IN- 
STALLATION COMPANY, Ltd, 5, Palmer- 
st, Westminster, London, S.W. 

Railway Signal Company, Limited, Fazakerley, 
Liverpool; and Sanctuary House, West- 
minster, Loudon, S.W. 

Saxby & Farmer, Ltd, Kilburn, London, N.W. ; 
and (works) Chippennain 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Sicmens London, 480 Weat- 
minster), and York-mansion, York-st (Siem- 
bralos London, 4.57 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne 


Spagnoletti (J. E.) & CO, Goldhawk Works, 


Goldhawk-rd, London, W. 
Sykes (W. В.) Interlocking Signal Co, Ltd, Sta- 
tion-rd, High-st, Clapham, London, S.W. 


ELECTRIC STEAM COOKERS, MAKERS OF. 


BRITISH PROMETHEUS Co, Ltd, 18, London- 
rd, Kingston -on Thames (Prometheus 
Kingston-on- Thames, 199 Р.О, Kingston) 
For Details ах to our Manufactures, scc p. 798 


ELECTRIC STERILIZERS, MAKERS OF. 


BRITISH PROMETHEUS CO, Ltd, 18, London- 
rd, Kingston - on - Thames (Prometheus 
Kingston-on- Thames, 199 Р.О. Kingston) 
For Details as to our Manufactures, scc р. 788 


ELECTRIC TELEPHONES, MAKERS OF. 
(See also Telephone Makers, paye 1303.) 


Baxendale & Co, Miller-st, Manchester; and 
at Edinburgh 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Nortbampton-grove, 
Canonbury, London, N. See insert Adyt. 
facing p. 1292 

Cox-Walkers, North-Eastern Electric Works, 
Darlington ; and 38, York-pl, Edinburgh 

DE GRELLE, HOUDRET & СО, 130, London 
Wall, London, E.C. 

BRITISH 1. М. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, Е.С. Works: Beeston, Notts. 
See Advt., p. 1304 

GENERAL ELECTRIC CO, Ltd, 67, 69 and 71, 
Queen Victoria-st, London, E.C.; and at 
Glasgow, Birmingham, Newcastle-on-Tyne, 
Manchester and Dublin See Advt., р. 1090 


| 
| 
| 
| 
| 


NATIONAL TELEPHONE CO, Ltd, Telephone 


House, Victoria Embankment, London, E.C. 
Зее Advt., p. 1306 

NUSSBAUM, G. A., C.E., 29, Ludgate-hill, Lon- 
don, Е.С. See Advt., p. 1308 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs,171,(Queen Victoria-st, London, E. C.; 
and North Woolwich See Advt., p. 756 


ELECTRIC THERMOSTATS AND CAS RECULATORS, 
MAKERS OF. 
Binko (Н.) & Co, 54, Leadenhall-st, London, Е.С. 


ELECTRIC TRACTION ENCINEERS. 


Balfour (D.) & Son, St. Nicholas-bldge, New- 
castle-on- Tyne 

BELLISS & MORCOM, Ltd, Ledsam-st Works, 
Birmingham ; and 9, Victoria-st, London, 
S.W. See insert Advt. facing p. 1192 

Bergtheil & Young, 12, Cauiomile-st, London, E. C.; 
and Cleveland-bldgs, Market-st, Manchester 

Blackwell (Robert AV.) & Со, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

Bowker, William R , 21, Parkfield Drive, Liscard, 
Liverpool 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building Norfolk-st, Strand, 
London, W.C. Bee Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Limited, Victoria Works, Belvedere- rd, 
Lambeth, London, S.E. 

Chadwell, C., 20, Victoria-st, London, S. W.; and 
Richmond-chambera, Blackburn 

Cheesewright, F.H.,9, Feachurch-bldya, Lond, E. C. 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction nr. Manchester; 
78, King-st, Manchester ; and 39, Victoria-st, 
London, S. W. See insert Advt. facing р. 1034 

Cottrell, S. B., Liverpool Overhead Railway 
Company, 31, James-st, Liverpool 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E. C.; and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

Cuningham, Granville C., General Manager Cen- 
tral Londou Railway Co, Ltd, 125, High 
Holborn, London, W.C. 

DAVEY, PAXMAN & CO, Ltd, Colchester, 
England ; and 78, Queen Victoria-st, London, 
Е.С. See Advt., р. 35 

Dickinson, Alfred, Telephone-bldgs, Newhall.st, 
Birmingham 

Dolter Electric Traction Co, Ltd, 3 and 4, 
Great Winchester-st, London, Е.С. 

Electric Canal Haulage Co, Ltd, 29, Gt. George- 
st, London, S.W. 

Electric Traction Company, Limited, 16, Great 
George-st, London, S.W. 

Electric Tramway Equipment Co, 80-89, Glover- 
st, Birmingham 

Electric Tramways Construction and Mainten- 
ance Со, Ltd, 47, Victoria-st, London, S.W. 

Electrical Company, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury-ave, London, W.C.; 
Grosvenor-chmbrs, 33, Blacktriare-st, Man- 
chester; Baltic-chmbrs, Wellington-street, 
Glasgow ; 134, North-st, Brighton ; 17, York- 
at, Sheffield; and at Belfast and Dublin 
See insert Advt. facing p. 1092 


(For Telegraphic Addresses and Telephone Numbers. sec Alphabetical Section, 
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ELECTRICAL POWER STORAGE COM. 
PANY, 4, Great Winchester-st, London, 
Е.С. See Advt. on back cover 

Hawtayne & Zeden, 9, (Jueen-street-place, 
London, E.C. 

Holt, Н. H., Central London Railway, Shep- 
herd’s Bush, London, W. 
Horsfield, Robert, Corporation 

Walsall 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Clun House, Surrey-street, 
London, W.C. See insert Advt. facing p. 
1102 

Ionides & Manuel, 116, Chancery-lane, London, 
E.C. 

Johnston, Leonard, British Electric Traction Co, 
1, Adelphi-ter. London, W.C. 

Mather & Platt, Limited, Salford Iron Works, 
Manchester (Mather Manchester); and at Lon- 
don and Glasgow 

Mavor & Coulson, Limited, 47, Broad-st, Mile 
End, Glasgow 

Meares, J. L. D., Bessbrook-Newry Tramway Со, 
Bessbrook, Co. Armagh 

Mottram, E. H., Poole and Distriet Electric 
Traction Co, Tramway Depot, Poole 

New General Traction Company, Liinited, 20, 
Bishopsgate-st Within, London, Е.С. 

Nicoll, W. E., Tramway Оћсез, Scalby-rd, Scar- 
borough 

Pritchard, Green & Co, 57, Waterloo-st, Birming- 
ham ; and 25, Victoria-st, London, S.W. 

Robertson, A., Rothesay Tramways Co, Rothesay, 
N.B. 

Rogers, R. F., Middlesbrough. Stockton-Thornaby 
Tramwaya, Middlesbrough 

Rossignol, A. E. Le, Corporation Tramways, 
Manor Power Station, Newcastle-on-Tyne 

Smith, M. Holroyd, Albany-bldgs, 47, Victoria-et, 
London, S.W. 

Spurr, G. R., Ilford Electric Tramways, Ilford, 
Essex 

Taylor, E., Corporation Electric Tramway Dept, 
Birkenhead 

Tester, W. A., Corporation Electric Tramways, 
Town Hall, Lancaster 

Volk, Magnus H., Corporation Electric Tram- 
ways, Brighton 

Ward. J. Dudley, Stourbridge and District 
Electric Traction Co, Brierley Hill, Staffs. 

Ward, Robert, 77. Raikes-rd, Blackpool 

WHITE |J. G.) & CO. Ltd, 22a, College-hill, 
Cannon-st, London, E. C. 

Winslow, I. Everson, New General Traction Co, 
Ltd, 20, Bishopsgate-st Within, London, 
Ec: 

WITTING, ERORALL & СО, Ltd, Temple Bar 
House, Fleet st, London, E.C. (Reactance 
London, SSZ and % Hol»orn) Ste insert 
Advt. facing p. 1096 


Tramways, 


ELECTRIC TRAMWAY CONTRACTORS. 
(See also Contractors, Tramway, page 1057.) 


Adelaide Devolopment Co, Ltd, 22a, College-hill, 
London, К.С. 

Blackwell (Robert W.) & Со. Ltd, 59, City-rd, 
London. Е.С.; and at Paris, Brussels and 
Milan See Advts., рр. 1050 and 1276 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., р. 1091 

BRUSH ELECTRICAL ENGINEERING CO 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

Felten & Guilleaume Carlswerk Actien Gesells- 
chaft, Mülheim-on-Rhine (Agents: У. F. 
Dennis & Co, Albert-bldgs, 49, Queen Vic- 
toria-st, London, E.C.) See Advt., p. 7 

JOHNSON-LUNDELL BLECTRIC TRACTION CO, 
Ltd, 164, Soho-sq, London, W. 

TUDOR ACCUMULATOR CO, Limited, 16, 
Victoria-st, London, S.W. (Subconicad Lon- 
don) Works: Dukinfield, near Manchester 
Вее Advt., р. 1016 

WHITE (J. G.) & CO, Ltd, 22a, College-hill, 
Cannon-st, London, E.C. 


ELECTRIC TRAMWAY EQUIPMENT CONTRACTORS. 


Blackwell (Robert W.) & Co, Ltd, 59 City-rd, 
London, Е.С. ; and at Paris, Brussels and 
Milan See Адуђе., pp. 1050 and 1276 

BRITISH INSULATED АМО HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helsby, 
near Warr.ngton; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt., 
facing p. 1042 

BRUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

Estler Bros, 25, Laurence Pountney-In, Cannon- 
st, E.C., and (works) South Molton-rd, Vic- 
toria Docks, Е., London 

M Geoch (William) & Со, Ltd, 46, Coventry -rd, 
Birmingham ; 108, Argyle-st, Glasgow ; and 
11, Charing Cross-rd, London, W.C. See 
Advt., p. 1295 


ELECTRIC TRAMWAY SYSTEMS. 
also Electric Rallway and Tramway 
Systems, paye 1099) 


British Electric Traction Со, Ltd, Donington 
House, Norfolk-st, and 1 and 4, Adelpht-ter, 
Strand, London, W.C. 

British Westinghouse Electric & МЧ. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY. Ltd, Clifton Junction, nr., Manches- 
ter; 78, King-st Manchester; aud 59, Victoria 
st, London, S.W. See insert Advt. facing 
p. 1034 

ELECTRIC CONSTRUCTION CO, Limited, 
Dashwood House, New Broad-st, London, 
E. C.; and Wolverhampton See insert Ad vt. 
facing p. 1088 

"а. B." (GRIFFITHS BEDELL: SURFACE CON. 
TACT CO. (The). Otfices: Hamilton House, 
Bishopsgate-st Without, London, Е.С. 
Works: Ilford, Е. See Advt., p. 1318 

Power aud Traction, Limited, 79, Palace-chinbra, 
Bridge-st, Westminster. London, S.W. 


(See 


Telegrams : “ CLUNCH LONDON.’ Telephone No. 3227 GERRARD. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


CONTINUOUS AND ALTERNATING CURRENT. 


SPECIALISTS in the application of POLYPHASE CURRENTS 
TO MINING INSTALLATIONS, 
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THREE-PHASE INTERNATIONAL GENERATORS АТ ERITH U.D.C. ELECTRICITY WORKS. 


| ХОКОНАСПА and KOBE, JAPAN. 
Branches | AUCKLAND and DUNEDIN, N.Z. 


PTS, 


| 


Telegrams: “ CLUNOH LONDON." 


THE ENTERNATIONAL LCZLECTRICA 
ENGINEERING C 
Clun House, Surrey Street, Strand, LONDON. 


Telephone No. 3227 GERRARD. 


WHEN YOU ARE IN THE MARKET FOR 


bigh- ^1 (Al ~ { Lä 7 m~ +, f 
las BOC | A 7 Е і J| Fall 
Class i у УФЕ B 999 || 171110. 

WRITE US. 


ATTRACTIVE PRICES. 
PROMPT DELIVERY. 


Our Machinery is running at the following amongst 
other Central Stations: 


DUNDEE, FALKIRK, 
HULL, CAMPBELLTOWN, 
SHIPLEY, HAWERA, N.Z., 
OBAN, MASCARA (Algeria), 
11 HOYLAKE and WEST KIRBY, LAS PALMAS (Canary Islands), 
ERITH, BLACKPOOL, 
MAIDENHEAD, MADRID, &c., &c. 
GLASGOW, 


Large Orders in Hand for 
WEYMOUTH AND NORTHAMPTON CORPORATIONS. 


^^ 


Many Hundreds of our MOTORS AND GENERATORS аге 


D 


installed т the LEADING IRON AND STEEL WORKS. 


AND SHIPBUIL.DING YARDS. 


— 


FACTORY EQUIPMENTS А SPECIALITY. 


SEND FOR DESCRIPTIVE BULLETINS. 
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TUDOR ACCUMULATOR СО, Limited, 16, 
Victoria-st. London, S.W. (Subconical Lon- 
don) Works: Dukinfield, near Manchester 
Bee Advt., p. 1016 


ELECTRIC TRAMWAYS. 
(See Railways and Tramways (Eleotrio), and 
Large Sheet Tables and Map in pocket 
at end of Book) . 


ELECTRIC TRANSMISSION OF POWER, 
CONTRACTORS FOR. 


Acme Motor & Traction Company, 72, Finsbury. 
pavement, London, Е.С. Works: Th 
Ham, Brentford, Middlesex 

& MORCOM, Ltd, Ledeam-st Works, 
Birmingham : and 9, Victoria-st, London, 
S.W. See insert Advt. facing p. 1192 

Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

BRITISH THOMSON-HOUSTON СО, Ltd, 
Head Office and Works, Rugby Кер. Offices, 
83, Cannon-st, London, E. C.; & at Glasgow, 
Sheffield, Belfast, Manchester, Newcastle-on- 
Tyne and Cardiff See Advt., p. 11 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lam. 
beth, Loudon, S.E. 

CHRISTY BROS & MIDDLETON (formerly 
Christy Bros), Chelmsford 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, E. C.; Tower-bldys, Water-st, 
Liverpool ` 36, Victoria-st, Manchester; and 
81, St. Vincent at, Glasgow See Advt., p. 24 

Corlett Electrical Engineering Co, Ltd, Wigan ; 
and Union-bldgs, St. John-st, Newcastle-on- 


Tyne 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E. C.; and Branches 
Works: Chelmsford See Advt. inside front 


cover 
Davis (J.) & Son (Derby), Ltd, All Saints Works, 
Derby ; and 26, Victoria-st, London, S.W. 
Drake & Gorham, Ltd, 66, Victoria-st, West- 
minster, London, S.W.; 47, Spring-gdns, 
Manchester ; and Baltic-chmbre, 50, Wel. 
. lington-st, Glasgow Вее Advt., р. 15 
ELECTRIC CONSTRUCTION COMPANY, 
Limited, Dashwood House, New Broad.st, 
London, E.C.: and Wolverhampton Вее 
. insert Advt. facing p. 1088 
ELECTRICAL COMPANY, Ltd, 121.125, Char- 
ing Cross rd, and 162, Shaftesbury -ave, Lon- 
don, W. C.; Grosvenor-chmbrs, 33, Black- 
friars-at, Manchester ; Baltic-chmbrs, Wel- 
lington-st, Glasgow; 134, North-st, Brigh- 
ton ; 17, York-st, Sheffield ; and at Belfast 
and Dublin See insert Advt. facing p. 1092 
ELECTRICAL POWER STORAGE COM. 
PANY, Limited, 4, Great Winchester-st, 
London, E.C. See Advt. on back cover 


| Gifkins/ A. V.) & Co, 68. Victoria-st, London, S.W. 
‚ GLOVER (F. A.) & CO, Ltd, 10 and 12, Garrick- 
st, Covent Garden, London, W.C. 

Hal (J. P.) & Со, Blackriding Iron Works, 
Werneth, Oldham 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon-st, 
London, Е.С. Works: Silvertown, Essex ; 
and Persan, France See Advt., p. 543 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Clun House, Surrey-street, 
London, W.C. See insert Advt. facing p. 1102 

Jackson (Р. К.) & Co, Ltd, Salford Rolling Mills, 
Manchester 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-ct,Old Broad- 
st, London, Е.С. See Advt., p. 5 

LISTER ELECTRIC MANUFACTURING CO.(THE), 
Dursley, (:loe.;52, Cannon-st, London, E. C.; 
and Baltic Chambers, 50, Wellington-st, 
Glasgow See insert Advt. facing р. 1086 

Mather & Platt, Limited, Salford Iron Works, 
Manchester( Mather Manchester); and atLon- 
don and Glasgow 

Mavor & Coulson, Limited, 47, Broad-st, Mile 
End, Glasgow 

Newton’s, Limited, Taunton 

PARKER (THOMAS) Limited, Wednesfield-rd, 
Wolverhampton 

PEEBLES BRUCE) & CO, Ltd, Edinburgh 

REID BROS., 12, Wharf-rd, City-rd, London, Х. 
See Advt., p. 1158 

ROYCE LIMITED, Manchester (Switch Mon- 
chester, Nat. 77,2 and 3367) ; aad 1, Partick 
Hill-rd, Glasgow 

Sandycroft FoundryCo, Ltd,Sandycroft,Cheshire; 
and 6, Queen-st-pl, London, Е.С. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 West- 
minster), and York-mansiop, York-st (Siem- 
bralos London, 452 Westminster) West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne 

TUDOR ACCUMULATOR CO, Limited, 16, 
Victoria-st, London, S.W. (Subconical Lon- 
don) Works: Dukinfield, near Manchester 
See Advt., p. 1016 

WHITE (J. d.) & CO, Ltd, 22a, College-hill, 
Cannon-st, London, E.C. 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet.sr, London, E.C. (Reactance 
London, 58 2 and 5006 Holoorn) See insert 
Advt. facing p. 1096 


ELECTRIC VENTILATING FANS, MAKERS OF. 


Matthews & Yates, Limited, Swinton, Lancs. ; 
and London 

| Mavor & Coulson, Limited, 47, Broad-st, Mile 

р End, Glasgow 


ELECTRIC WATCHMAN'S RECISTERS, MAKERS OF. 


BRITISH Г. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, Е.С. Works: Beeston, Notts. 
Bee Advt., p. 1304 

Stockall (J. J.) & Sons, Ltd, 6, 8 and 10, Clerken- 
well-rd, London, К.С. 
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™ Aocessories Mfg. Co. | 


Telegraphic Address—'' ACCESORIAS LONDON,” 


Motors, 
Switchboards, 
Main Switches, 
Lampholders, 
Ceiling Roses, 
Tumbler Switches, 
Counterweights, 
Adaptors, 


‚ Incandescent Lamps, 


&c.. Фе. 


Telephone—1875 GERRARD. 


Dynamos, 

Distribution Boards, 
Cables and Wires, 
Wall Plugs, 

Cutouts. 
Wood Blocks, 
Flexible Cords, 
Key Holders, 
Bell Material, 
&c., Se 


9 & 10, WELLS ST., OXFORD ST., LONDON, W. 


ELECTRIC WELDING MACHINERY, MAKERS OF. 
Electric Welding Company, Limited, 28, Basing- 
hall-st, London, Е.С. (Thomson System) 
Scott (Ernest) & Mountain, Ltd, Close Works, 
Newcastle-on-Tyne; and at Norfolk House, 
Laurence Pountney-hill, London, Е.С. 


ELECTRIC WIRE CASINCS (sce Casings and Cleats). 


ELECTRICAL ACCESSORIES, MAKERS OF AND 
DEALERS IN. 
(See also Electrical Apparatus Makers, Electrical 
Sundriesmen, 40.) 


ACCESSORIES MANUFACTURING CO, 9-10, 
Wells-st, Oxford-st, London, W. See Adyt. 
above 

Aristos Engineering Co, Ltd, Stead-st, Halifax 

BARDWELL & CO, 10, Bush-lane, Cannon-st, 
London, E.C. 

Baxendale & Со, Miller-st, Manchester; and 
at Edinburgh 

Bonnella (D. Н.) & Son, Ltd, 58 and 60, 
Mortimer-st, W., and 43, Kirby-st, Hatton- 
сап. E.C., London See Advt., p. 1335 

Braithwaite, E. S., 11d, Laburnam-grv, Portsmouth 

BROCKIE-PELL ARC LAMP, Ltd, 60, Wor- 
ship-st, London, Е.С. See Advt. р. 1926 

Clayton (МЕ Son, 9, Grucechurch-st, London, Е.С. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, Londou, N. See insert Advt. 
facing p. 1292 


CROGGON & CO., Ltd, 16 and 230, Upper 
Thames-st, London, E. C.; 2, Bixteth-st, 
Liverpool ; and 7. John-st, Glasgow 

Davis Electric Lamp Co, 17, Moor-at, Cambridge 
Circus, London, W.C. Bee Advt., p. 1218 

Dodimead (Jas.) & Son, 50, Tottenham Court-rd, 
London, W. 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester : and 94, Charing 
Croes-rd, London, W.C. 8ee Advt., p. 6 

Down, F. J., A. M. I. C. E., F.C. S., M. I. E. E., Har- 
penden, Her ts. 

Drake & Gorham, Ltd, 66, Victoria-st, West- 
minster, London. S. W; 47, Spring- K dus, 
Manchester; and Baltic-chambers, 50, Wel- 
lington-st, Glasgow See Advt., p. 15 

EDISON & SWAN UNITED ELECTRIC 
LIGHT CO, Ltd, Ediswan-bldgs, 36 & 37, 
Queen-st, Cheapside; and (Supply Dept.) 
11. College-hill, London, E. C. (Telephone 922, 
928, 925 and 953 Bank): and Branches See 
insert Adet facing p. 1218 

Electric and Ordnance Accessories Co, Ltd, 
Stellite Works, Aston, Birmingham 

Electrical Accessories Supply Co, 9, South- 
ampton- row, London, M. C. 

Electrical Turnery, Ltd, 82, Newman-st, London, 
Ww 


EVERED & CO, Ltd, 27-35, Drury-lane, Lon 
don, W.C. ; and at Smethwick ; and Barnet 
Works, Devonthire-st, Birmingham 

Farrell, Н. O., 106, Princess-st, Manchester 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, N.E. 
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METALLWERK ELECTRA, L=- 


GUMMERSBACH (RHEINLAND). 


Manufacturers of all kinds of 


Electrical Accessories, 


z z SUCH AS = = 


LAMP HOLDERS, COUNTER WEIGHTS, &c., 
SWITCHES, CEILING ROSES, 
BALL FITTINGS. CUT-OUTS. 


LARGE STOCK OF ALL LINES KEPT IN LONDON. 

Sole Representatives for SEAT BRITAIN, IRELAND and the BRITISH COLONIES 
J. & H. GREVENERHR, 

22, BASINGHALL STREET, LONDON, Е.С. 


Telegraphic A Address :—GREV EN ER LON DON. Telephone — 1842 CENTRAL. 


General Contract Co, Ltd, 1, Fenchurch-ave E. C.: 

and 1024, Charing Cross га. W.C., Londou i 

GREVENER J. & H., 22, Paringhall-=t, London, | 
E.C. (Sole Agents ot Metall werk Electra. Lid, Advt., p. 1094 

| 


Plato Marcus) & Co. 57, Walbrook, London, E.C. 
REASON MANUFACTURING СО, Limited. 
Offices and Works: Lewes-rd, Brighton Bee 


Gummersbach. Rheinland) See Advt. above 
Groos & Graf, 59 & 61. Hatton-gdoa, London, E.C. 
Guillaume, E., 555, Goswell-rd. London, Е.С. Rotherham & Sous, Spon-st, Coventry 
Hale Bros., 156, Upper Tlhiunesst, and 21, | Sandycroft Foundry Co, Ltd, Sandycroft, 

Bush- lane, Cannon-st, London, B.C Cheshire; and 6, Queen-st-pl, London, Е.С. 
Hampton, Erneat. 16, Fann-st. London, ЕЈС. | Seeck, Max, 6. Henrietta-st, Covent Garden, 
HARRIS (А. E.) & СО, 95, Camden-st. Birming— | London, WiC. 

ham. See Advt., p. 16 | Sutclitte, J. W., 65. Fore-st, London, E.C. 
HULETT p.) & CO, Ltd, 55 & 56. High Hol- Trotter, Alex, 27.51. Hatton Wall, London, 


Reishenberger (Victor) & Со, 89, Goswell st, 
London, К.С. 


born (works, Hand. cet", London, W.C. Е.С. 
Hunt, А. H., 115-117, Canton st, London E. C. VERITYS LIMITED, 51 and 52, King-st, Covent 
Hunter, S.A.. 18, Bure st. Bloomsbury, Lond. W. C. Garden, W. C., London ; Plume and Victoria 
Improved Plug Co, 54, Upper Jackson-st, Works, Aston, Birmingham ; Hardman-st, 

Hulme, Manchester Deansgate. Manchester; and 40, Bath-st, 
KEY ENGINEERING CO, LTD (THE), 82, Victoria- Glasgow (се ALPHABETICAL SECTION) 

st, London, S.W. ; and 14, College ‘Land, St. | Walters (Phillip) & Co, 249 & 251, Kensal-rd, 


Mary’s-st, Manchester and Conlan-st, London, W. 

WGeoch (William) & Co, Ltd, 46, Coventry-rd, Woods | Richd.) & Co, Sanctuary House, West- 
Birmingham ; 108, Argyle- st, Glasgow ; and minster, London, S.W. 
ll, Cnaring Cros«-rd, London, WC. see 


Advt., p. 1295 ELECTRICAL ACENTS. 
Markt Bros & Co, 38 & 39, Beech-st, Barbican, ` Anderson, J. & A., 62, Robertson-st, Glasgow 
London, E.C. Andrew (L. ) & Co, 2, Carr: -st, Blackfriars, Man- 


MAXIM (SIR HIRAM) ELECTRICAL AND | chester 
ENGINEERING CO, Ltd, Maxim Works, | Aron, Eugen, 22, Long-lane, London, Е.С. 
Gillinghain-st, Wextuinster, London, S.W. Barham & Со. Tuxford, Хоџа, 

Хашве & Co, 10 апа 11, Featherstone- st, | Barnard, J. W., 4, Great, Winchester- st, Lon- 
London, E.C. don, Е.С. 

Yer Volt Electrical Co, Ltd, 63, Lionel-st, Bir- | Beaumont, George, 5, Falcon-st, Aldersgate-st, 
minghatn London, К.С, 


— — 
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Bornand, V., Winchester House, Victoria, Bir- 
mingham 

Bowran (Robert) & Co,3, St. Nicholas-bldgs, and 
42, Grey-st, Newcastle-on-Tyne 

Bridge, С. P., 12, St. George's Quay, Limerick 

Butterworth, Jas. F., 28, Queen-st, London, E.C. 

Campbell, Archibald, 27,Chancery-In, Lond, W.C. 

Casperson, George, District Agent of the Electric 
and Ordinance Accessories Co, Ltd, 11, 
Upper Mill-hill, Boar-lane, Leeds 

Chandler, W. A., Station-chmbrs, 10, Neville-st, 
Newcastle-on-Tyne 

Clarke, С. А. 26, Seymour-rd, Crumpsall, 
Manchester 

Consolidated Supply Со, 78, Queen Victoria-st, 
London, Е.С. 

Davia Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 

Davis & Soper, 54, St. Mary-axe, London, Е.С. 
(Agents for Cape Peninsula Lighting Co) 

Deacon, H., 9, George-st Parade, Birmingham 

DENNIS (W. F.) & CO, Albert-bldyx, 49, Queen 
Victoria-st, London, Е.С. (Agents for 
Felten & Guilleauine Carlswerk  Actien- 
Gesellschaft, and for the Antwerp Tele- 
phone and Electrical Works) See Advt., 


p. 7 

Dixon (Robert) and Son, Imperial-bldgs, West- 
gate-rd, Newcastle-on-Tyne 

Doddrell Bros, 11, Bothwell-st, Glasgow 

Donberger, S., 18, Edinund-pl, Aldersgate-st, 
London, Е.С. 

DRAKE & GORHAM, Ltd, 66, Victoria-st, 
London, S. W.; 47, Spring-gdns, Manchester ; 
and Baltic-chmbrs, 50, Wellington-st, Glas- 
gow Bee Advt., p. 15 

Electrical Trades Supply, Ltd, Britannia Works, 
Gt. Charles-st, Birmingham 

Elliot, Harold, 30, Bootle.st, Manchester 

Espir, Fernand, 5, East India-avenue, London, 
Е.С. (Sole Agent for the Compaynie des 
Tréfileres du Havre (anciens etablisse- 
ments Lazare Weiller) Electrical Copper 
Wire, &c.; see Advts. in CONTINENTAL 
SECTION ; Agent for Ferdinand de Fuis- 
scaux's Highly-Vitrified White Porcelain 
Telegraph Insulators; and the United 
Electric Co, Ltd.) 

Frain, Wm., jun., Castle-st, Dundee (District 
Superintendent of Edison & Swan United 
Electric Light Co, Ltd) 

Hambly, №. H., Kynance, Valkyrie-rd, West- 
clitff-on-Sea (Agent for Hambly & Mangold, 
Port Elizabeth) 

Haynes, S., 15, Mount.st, Nottingham 

Holloway & Co, 92, Watling-st, London, Е.С. 

Hutton (John). Sons & Со, 15,Summer-hill, Dublin 

Kinghorn) Bros, 69, Tower-bldgs, Water-at, 
Liverpool 

LANG, CHARLES, Саггоп House, 14, Upper 
Thames-st, London, E.C. 

European Ayents for Harris, Leg & Co, 
Johannesburg 

Kinghorn, W. A., 81, St. Vincent-st, Glasgow 

Lawrie (Alex.) & Со, 14, St. Mary Axe, London, 
Е.С, 

Le Bas (Edward) & Co, Dock House, Billiter-st, 
London, E. C. 

Lester (W.) & Sons, 11, West Regent“ street, 
Glasgow 
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LEVI (J.) & CO, 97, Hatton-garden, London, 
E. C. (Agents for Jules Richard's Electrical 
Instruments) See Advt., p. 1326 

Lotz, Abbott & Co, Ltd,66,Queen-street, London, 
E.C. 

Macaulay, W., 85, Great Victoria-st, Belfast 


Macdonald, J. F., 65, West Regent-st, Glasgow 


Moesch & Schmidt, 43, Basinghall-street, London, 


E.C. 
Moon & Со, 5, Cromford-court, Market-st, 
Manchester 


Moorhouse, Е., 127, Albion-st, Leeds. (District 
Superintendent of the Edison and Swan 
United Electric Light Company, Limited) 

Morris, Warden & Co, 25, Gordon-street, 
Glasgow 

Muller, E., 58 and 59, Chiswell-street, London, 

Murray, J., Sandymount, Dublin 

NUSSBAUM, G. A, C.E, 29, Ludgate.hill, 
London, Е.С. See Advt., p. 1308 

Orchard, E. H., 39, Victoria-st, London, S.W. 

Patterson, W. J., 16, Rosemary-st, Belfast. 

Pinchbeck Bros, 71, Queen-st, London, E.C. 

Porter, К. A., 15, Queen-sy, Belfast ; and 55, 
Parliament-st, Dublin 

Quicke (Chas. F.) & Co, 501, Euston-rd, London, 
N.W. (Agents for Messrs. Connolly Bros., 
Ltd, &c.) 

Raden (H. W. Van) & Co, 140-142, Queen 
Victoria-rd, Covent 

Robinson (Е. A.) & Co, 54, Old Broad.st, London, 
Е.С. (South African Agents) 

Rose, A. H., 56 and 57, Aklerinanbury, London, 
E.C. 

Salsbury & Son, Ltd (Agents for Electric Ignition 
Co, Green-st, Blackfriars, S. E.; and 124, 
Long Acre, E.C., London 

Santoni (D.) & Co, Ltd, 28, Ely-place, London, 
E.C. 

Sargeant, А. F., 51, Lincoln’s Iun, Corporation- 
st, Birmingham 

Sevenoakes, W., 57, Brook-st, Holborn, London, 
3. C. 


Smith, Alexander, 12, MHanoverst, Glasgow 
(Agent for W. T. Henley х Company) 

STAMM, W.. 25, College-hill, Cannon-st, London, 
E.C. (Agent for Fried. Krupp Aktien- 
gesellschaft Grusonwerk, Magdeburg- 
Buckau, Germany) Bee Advt., p. 1041 

Starkey, T. H., Roaebery-bldgs, John Bright-st, 
Birmingham. 

Stone (J. B.) & Co, 155, Finsbury-pavement, 
London, E.C. 

Takata & Со, 88, Bishopsgate-st Within, London 
Е.С. (Electrical and General Machinery) ' 

Tozer, Kemsley & Fisher, Ltd, Leadenball-bld 88 
London, E. C. ` 

Warren, Robert G., 94, Hope-street, Glasgow 

Welding (T. C.) & Co, Ltd, A Hedcrosa.at 
Liverpool у 

Wetton, С. E., Lennox House, Norfolk.st, Lon- 
don, W.C. (London Representative of the 
British Insulated and Helsby Caules, Ltd) 

Whitaker, J., 19 and 20, Blackfriurs-street, Man. 
chester . 

Wilton, G., 154, North-st, Brighton (Agent for 
the Electrical Company, 144) 

Woods (Richd.) & Co, Sanctuary House, West. 
minster, London, S.W. 
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ELECTRICAL APPARATUS MAKERS AND DEALERS. 


Adams & Co, 26, Charing Cross-rd, London, W.C. 

Alford, E. J., 56, Clifton-st, Brighton 

Apps, А., 455, West Strand, London, W.C. 

Baird & Tatlock, 45, Renfrew-st, Glasgow 

Boote (T. & R.), Limited, Burslem, Staffs. 

& Martin, Ltd, Northumberland-rd, and 
: „Moseley -ві, Newcastle-upon-Tyne 

Brent & Co., 44, Gt. Tower-st, London, E.C. 

Brewster, Smith & Co, 6, Cross-st, Finsbury- 
pavement, London, E.C. 

Bristol, L., Bristol Electric Safety Lamp Works, 
40, Great Smith-st, Westminster, and 24, 
Acris-st, Wandsworth, London, S.W. 

BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet, 
st, London, Е.С. Works: Beeston, Notts. 
See Advt., p. 1304 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfulk-st, Strand, 
London, W.C. Вее Advt., р. 1091 

Brough (Thos.) & Sons, 66, South John-st, 
Liverpool, W. 

Brown & Son, 25, Charlotte-st, Caledonian-rd, 
London, N. | 

Buncle, James, 95, Shandwick-pl, Edinburgh 

Casella & Co, 147, Holborn Вага, London, Е.С. 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. Bee insert Айт. 
facing p. 1292 | 

Cooper, H., 45, Alma-st, Sheerness 

Coxeter & Son, 50-32, Seaton-st, Hampstead-rd, 
London, N.W. 

CROGGON & CO, Ltd, 16 and 230, UpperThames- 
at, London, E.C. ; 2, Bixteth-st, Liverpvol ; 
and 7, John-st, Glasgow 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; and 94, Char- 
ing Cross-rd, London, W.C. Вее Advt., р. 6 

Electric Supply & Manufacturing Co, 25a, 
Charles-et, Bradford 

Electrical Appliances Syndicate, Ltd, 40, Chan- 
cery-lane, London, E.C. 

Electrical Engineering Co, 33, St. John’s-hill, 
Clapham Junction, London, S.W. 

Electrica! Productions, Ltd, 11, Red Lion.st, 
Clerkenwell, London Е.С. 

FISHER, W. CLARK. Office and Works: 125, 
Gordon-rd, Ealing, London, W. 

Francis & Sons, High Cross-st, St. Austell, Corn- 
wall 

Francis, Thomas E., 64, Colston-st, Bristol 

GAMBRELL BROS, Durham House, 25, North 
Side, Clapham Common, London, S.W. 

Green (Ralph) & Co, 142, Bute Docks, Cardiff 

GRIFFIN (JOHN J.) & SONS, Limited, 20-26, 
Sardinia-st, Lincoln's Inn Fields, London, 
W.C. 

Groves, W., 89, Bolsover-st, Fitzroy-sq, Lon- 
don, W. 

Hart, F. W., 96, Stoke Newington-rd, Lon- 
don, N. 

Harvey & Peak, 56, Charing Croes-rd, London, 
W.C. 

Hopper & Co, 48, Strand, London, W.C. 

Hughes, W. C., Brewster House, Mortimer-rd, 
London, N. 

Jaeger Bros, 39, Victoria-st, London, S.W. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, E. C. See Advt., р. 5 

Lawson, Roger, 172, Railway-approach, Shep- 
herd's Bush, London, W. 

LEVI (J.)& CO,97, Hatton-garden, London, Е.С. 
See Advt., р. 1326 

LUNDBERG, A. P., Pioneer 
Electrical Works, 477-487, | 
Liverpool-rd, London, №. EKTRIK 
See Advt., p. 1292 TRADE MARK 

Main (J.) & Co, Station-rd, Brixton, London, 
S.W 


Mason & Brown, Volta Works, Leicester 
Mawson & Swan, Moseley-st, Newcastle-upon- 


Tyne 

Melling, James, 9, New Broad-street, London, 
Е.С. 

MUIRHEAD & СО, 54, Old Broad-st, London, 
Е.С. Works: Elmers End, Kent See Advt., 
p. 1156 

NALDER BROS. & CO, 12 Cartaret-st, Queen 
Anne’s Gate, Westminster, London, S.W. 
See Advt., p. 1156 

Negretti & Zambra, 58, Holborn-viaduct, Lon- 
don, E.C. 

Newton's, Limited, Taunton 

Pathé Freres (London), Ltd, 14.18, Lamb’s 
Conduit-st, London, W.C. 

Patrick & Son, 529, King’s-rd, London, S.W. 

Patterson, W., 218, Goswell-rd, London, Е.С. 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton Avenue Works, New Southgate, 
N., London Зее Advt., р. 1162 

Percival, Ј., Chapel-st Works, Salford 

PITKIN (JAMES) & CO, 56, Red Lion-st, Clerken- 
well, London, E.C. 

Proctor (Тћов.) & Son, 23-29, Side, Newcastle-on- 
Tyne 

Purcell, E., 28, Stone-st, Gravesend : 

REID BROS, 12, Wharf-rd, City-rd, London, 
N. Bee Advt., p. 1158 

Schutze, Oscar, 1, South Front, Southampton 

Sch wind, С. L., Broomfield, Derby 

Scrivener, Gill & Co, 4, Queen-st, Ipswich 

Sharman, А. W., 618, Birkbeck Bank-chmbrs, 
High Holborn, London, W.C. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Aune's-gate (Siemens London, 490 West- 
minster), and York-mansion, York-st (Siem - 
bralos London, 422 Westminster) West. 
minster, London, S.W. Works : Woolwich 
and Stafford, Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Brietol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Siemens Electric Appliances, Ltd, 61 & 62, 
Watling-st, London, Е.С. 

SIMPLEX STEEL CONDUIT CO, Ltd, The. 
Head Office, 80, Digbeth, Birmingham 
(Economy Birmingham, 2955) Works: 
Coventry-st, Birmingham ; and at Mansion 
House-chmbrs, 20 Bucklersbury, London, 
Е.С. (Audiphone London, 6052 Bank); 1, 
Peel-st, Manchester (Economical Manchester, 
09025); 37, Moorfields, Liverpool (77X) ; 
and 1654, West George-st, Glasgow (Simplex 
Glasgow, 5177 Corp.) (L. M. Waterhouse, 
A.M.LC.E., M.LE.E., General Manager, 
Westinghouse-bldg, Strand, London, W.C.) 
See insert Advt. facing p. 1054 
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Société des Lunetiers, 96, Hatton-gdn, London, 


Southall Bros & Barclay, 1, Broad-st, and Lower 
Priory, Birmingham 

Symes & Co, Ltd, 14, Hardinann-st, Liverpool 

Thompson (S.) & Co, 
Wolverhampton 

Townson 4 Mercer, 34, Camomile-st, and 89, 
Bishopsgate-st Within, London, Е.С. 

Verey (A.) & Co, Dover 

VERITYS Limited. London, Birmingham, Man. 
chester and Glasgow (See ALPHABETICAL 
SECTION) 

Walters (Philip) & Co, 249 and 251, Kensal.rd, 
and Conlan-st, London, W, 

Ward, H. E., 26, Tower-st, Lynn 

Watson (W.) & Sons, 515, High Holborn, Lon- 
don, W.C. 

Wear Electrical Engineering Co, Ltd, 53, John. 
st, Sunderland 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs, 171 Queen Victoria-st, London, E. C.; 
and North Woolwich See Advt., p. 756 

Weston (M.) & Co, Marion-st, Birkenhead 

Woolley (James) Suns & Co, Ltd, Victoria- 
bridge, Manchester 


ELECTRICAL BOOKS, PUBLISHERS OF, 
(Sce also Publishers.) 


" ELECTRICIAN " PRINTING AND PUBLISHING 
COMPANY, LIMITED, 1, 2, and 3, Salisbury. 
court, London, Е.С.  (Eletrician News- 
paper Loudon, 949 Holborn) See Advts., 
PP. 14, 79, 99, &c. 

А valuable. complete Catalogue of Electro- 
techuwal Books and Publications sent post frec 
on application, 


Min ee tero oM 
Arnold, Edward, 37, Bedford-st, Strand, London, 
W.C. 


Cassell & Со, Limited, Belle Sauvage-yard, 
Ludgate-hill, London, Е.С. 

Chapman & Hall, Limited, 11, 
Covent Garden, London, WC. 

Clay (С. 4.) & Sons, Ave Maria-lane, London, Е.С. 

Gritlin (C.) & Со, Limited, Exeter-st, Strand, 
London, \.С. 

Kegan Paul, Trench, Trübner & Co, Ltd, 20 and 
22, Charing-cross-rd, London, W.C. 

LOCKWOOD (CROSBY) & SON, Stationers’ 
Hall-et, London, Е.С. Вее Advt., p. 36 

Longmans, Green & Co, Paternoster-row, 
London, Е.С. 

Low (Sampson), Marston & Co, St. Dunstan’s 
House, Fetter-lane, London, Е.С. 

Macmillan & Co, Ltd, St. Martin’s-st, Leicester- 
ва, London, W.C. 

Oxford University Press Warehouse (Henry 
Frowde), Amen Corner, London, К.С. 

Simpkin, Marshall, Hamilton, Kent & Co, 
Limited. Stationers’ Hall-court, Ludyate- 
hill, London, Е.С. 

Брен (E. & F. N.), Ltd, 125, Strand, London, W. C. 


Henrietta-st, 


ELECTRICAL CABINET WORK MANUFACTURERS, 


CONSULIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canoubury, London, N. See insert Advt. 
facing р. 1292 
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Cook, Lewis, 88, Church.st, West; Ham, London, E, 
Walters (Philip) & Co, 249 апа 951, Kensal-rd, 
and Conlan-st, London, W. 


ELECTRICAL CONDENSERS, MAKERS OF. 


BRITISH L. М. ERICSSON MANUFACTUR. 
ING CO, ша, Byron House, 82-85, Fleet- 
st, London, E.C. Works: Beeston, Notts, 
See Advt., р. 1304 

MUIRHEAD & со, 94, Old Broad-at, London, 
Е.С. Works: Elmers End, Kent See Аду, 
р. 1156 

NALDER BROS & CO, 12, Carteret-st, Queen 
Anne’s Gate, Westminster, London, S.W. 
See Advt., p. 1156 

Rosenberg (А.) & Co, 21, Southampton-row, 
London, E.C, | 

Walters (Philip) & Co, 249 and 251, Kensal-rd, 
and Conlan-st, London, W. 


ELECTRICAL CONDUCTORS( < сс Conduotors,Electrioa!) 


ELECTRICAL ENCINEERS, 
(Consulting, &o.) 


ELECTRICAL ENGINEERs, INSTITUTION 
OF, 2, Victoria-mangsions, 92, Victoria-st, 
London, S.W. 

(A List of the Officials, and an abstract of the 
Rules de., of this Institution wil be found 
оп pp. 671 to 6х2.) 

Abel, T. K., 22, І. rid- «st, Liverpool, W, 

Abel, W. J., 99, W aterloo-cres, Nottingham 

Abraham, А. J., Burgh Electricity Works, 
Partick, N. B. 

Acland, R. L., Borough Electrical Engineer, 172, 
Chatsworth-rd, Chesterfield 

aCourt, Sidney, 39, Victoria-at, 
London, S.W. 

Adam, M. A., 18, Southampton. bldgs, Chancery- 
lane, London, W.C. 

Adams, Alex., 
G lasgo W 

Adams, A. S., 7, Cheapeide, 
Hastings 

Adams, |, National Electric Supply Co, 
Charlotte-rd, Fulwood, Preston 

Adams, S., 247, Portswood-rd, South ampton 

Adams, W., Corporation Electricity Worka, 
Hanley, Staff. 

Adams, W., 2, Ashdown: rd. Kingston, Surrey 

Addams, W. B., 14, Prince Albert.st, Brighton 

Adains, W. P., 55.Queen Victoria-at, London, E.C.: 
and Furze Cottage, Roehampton, Nurrey 

Adams-Randall, C., 56, Digby- mansions, Ham- 
mersmith, London, W. 

Adamson, Daniel, Sunnybank, Houghton Green, 
nr. Manchester 

Adamson, D. F., NI. I. C. E. clo London United 
Tramways, Ltd, Fulwell Depot, Twickenhay 

Adamson, Geo. L., Ohm Works, 116, York- 
shire-st, Rochdale 

Addenbrooke, С. I.., 95, Victoria. st, London, S.W. 

Adkins & Co, Northampton 

Absau, Mohamed, 25, Vietoria-st, 
wood, London, S. E. 

Ainscough, Walter, 79, Rayawater-rd, Leed- 

Ainslie, M., Hill- Foot, Ulverston 

Ainsworth, R.. P. В. Jackson & Co. 
Rolling Mills, Mauchester 5 


Westminster, 


Corporation Electricity Works, 


St. Lconards, 


Upper Nor- 


Salford 


= ~ ~ | | 


1109 


ELECTRICAL TRADES' DIRECTORY.—1901. ELEC. ENG 


Aitken, J., 49. l'robisher-rd. Hornsey, London, X. 

Ajax Electrical Engineering Со, 78. Nor.h.st, 
Barking, & 17, Meath-rd, Шога 

Alabaster H., Gatehouse & Co, 4, Ludgate-hill, 
London, Е.С. 

Albright, J. F., 96, Elm Park gdes, London, S.W. 

Alcock, (т20., 67, Buckingham gate, London, S.W. 

Alderton, G. H., Zla, Centurion-rd, Brighton 

Alderton, H. I.. Electricity Station, пи Тога 

Allin & Johnson, 1, Gloucester-rd, London, 
S.W. 

Allridzs, Gan, 7, West Матад, Southampton 

Aldridge, J. G. W., 9, Victoriast, London. S.W. 

Alexander, Ferd. E., A. W. Репгозз & Со, 109, 
Farringden-td, London, EC. 

Alexander, G. F. I., Corporation Electricity 
Works, Ри mon- rent 

Alexander, R. D. T., British Westinghouse Co, 
Trafford Park, Manchester 

Alexander, W. J., 2. Manor-rd, Twickenham, 
Landon, S. W. 

Allbright, W. J., Broanpton and Kensington 
Kloe, Supply Со, Büchmond-rd, London, S. W. 

Allen, A. H., 4, 1,:а гасе hilt, London, E. C. 

Allen, Ernest E., Harland & Wolff, Ltd, Belfast 

Allen, Frank. Chureh-vreen, Birwinghain 

Allen, J. E., Council Elec. Works, Hitord, Essex 

Allen. S. Proctor, Royal Insurance Co, North 
Jolu-st. Liverpool 

Allen. S. T.. Corporation Eleetricity Works, 
Prince Rock, Pivmeuth 

Allen, W. H., M. I. I. E., W. H. Allen, Sen & Co, 
Ltd, Queen's Engineering Works, Bedford 

Allen, W. J.. Building Department, Messrs. J. 
and J. Coleman, Carrow Works, Norwich 

Allingham, G. C., Eldon House, Lyndhurst-rd, 
Hampstead. London, N.W. 

Allison & Ma -lacuian, 215, St. Vincent-at, Glasgow 

Allpress, Vincent S. (Massey & АПргезв), 25, 
Queen Anne s-gate, London, S.W. 

Allward, M. J., 9, Mount View-rd, Crouch Hill, 
Londen. N. 

Almack, E., 99. Gresham-st, London, E.C. 

Alston, W. M., Borough Council Electricity 
Worke. Bermondsey, Lond n, S.E. 

Alty, J. N., Faraday House, Charing Сгозз-г1, 
London, W.C. 

Ambler, W., Corporation Elec. Works, Calder 
Vale-rd, Wakefield 

Anderson, A. D , Corporation Electricity Worke, 
Greero: К 

Anderson, А. V., 45. Queen-st. Edinburgh 

Anderson, Boyes & Co, Flemington, Mother- 
well, Х.В. 

Anderson & Co. 55. Crimbles-st, Meanwood-rd, 
Leeds 

Anderson. E. E.. 9. Cor poration-bldgs, London. E.C. 

Anderson, H., Swanscombe Work», Swanscombe, 
Kent 

Anderson, John Arnot, 72, Park-rd, Wallsend- 
on-Tyne 

Anderson, Thos., 53, Derby-rd, Kirkdale, Liver- 
pool, N. 

Anderson, T. Scott, Royal Insurance-bliys, 
and 8, Southborne-rd, Sheffield 

Anderson, Win, R., A. I. E. E., Salford Corpora- 
tion Electrici' y Worka, Frederick-rd, Pen- 
dleton. Мапе“ ester 

Accerson, WII. T.. c/o Mr. T. Anderson, Fur- 
res Vale, St ckpo rz 


Andrew. S. E., London Hlect ro- Mobile Syndicate, 
Ltd, ЕКоасъоп- Як“, George-st, Euston-rd, 
London, N. W. 

Andrew, W., 7, George Hotel yard, Market-t, 
Bradford 

Andrews, John N, Couvaltescent Home, South- 
port 

Andrews, Leonard, Electrical Engineer ard 
Joint Магазін Diretor, Key Eugineering 
Co, 82, Vietoriest, London. S.W. 

Andrews, O. M., St. James's and Pall Mall Bles- 
tric Light Co, Carnaby-st, London, W. 
Audrewa, Sidney (Veritys Lid), 40, Бић-х, 

aud 26, Divtheswood-drive, Olasgow 

Andrews, W. Osborne, 75, Bignor-st, Cheetham 
Manches er 

Angus, Н. W., Borough Electrical Engineer. 
Corporation E! силосу Works, Pa ricroft. 
Eccles 

Anley, P. F., Corporat on Electricity Works. 
Southp rt 

Anness, G. E., 71, Thornlaw-rd, We.t Norwood. 
London, 8 E. 

Annette, А. W., Electricity Supply Works, 


Morecambe 

Anning, H. M., Corporation Electricity Works, 
Exeter 

Апајох, Fank, 21, Havelock-at, Dowanhiit 


Glasgow 
Anthony, R. E., 151, Barry-rJ, East Dalwich. 
London, SE. 
Апи, D. H., York-man., York-st, Westminster, 
London, S.W. 
Apostolotf, Seri» B., 23, Bush-lane, Cannon-et, 
London, L.C. 
Appelbee, II. №. X., Corporation Electricity 
Works, Ashton-ander- Lyne 
Applegarth, Robt., 11, Queen Victoria-st, Lon- 
don, Е.С. 
Archer, Argent, 69 AUbey-r], St. John's Wood, 
London, N.W. 
Archer, J., Corporation Electricity Works, Wals ell 
Archer, R. M, 9, Strat ord-grove, Putney, 
Londen, S.W. 
Ardrey, A., 43a, High-st, Belfast 
Armistead, William, Thomas Parker, Ltd, We l- 
nesfield- yd. Wolverhampton 
Armitage, Arthur, Electric Lighting Department. 
Talbot-st, Nottingzmun 
Armitage & Co, 274, Gloucester.st, Queen-sa. 
London, W.“. 
Armitage, T. A., 44, Buxton-rd, Huddersfield 
Armstroug, А. W., 16.20, Rosemont-rd, Finch- 
ley-rd, London, N.W. 
Armstrong, F. C., Messrs. Dick, Kerr & Co, 
Abchurch: vera, Caunon-st, London, Е.С. 
Armstrong, Frank, Whitehall, Clevedon, Somer- 
set 
Armstrong, G. H. A., Castle View, Chester-le- 
Street 
Armstrong, J. А., 1, Kensirgton-villas, Bel- 
grave-sq, Rathmines, Dublin 
Armstrong Jò & Со, Moorgate Station-chinbre 
London, E.C. 
Armstrong, W. D. Torryburn, Seymcur-:d. 
Ashley Down. Bristol 
Arnot, William, NI. Iust. C. E., M. I. E. E., &e., 79, 
West Regent-st. Glasgow 
Aron, L. J., Stellite Works, Cheston-rd, Aston, 


Birmingham 
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Arundell, W. H., 50, Market-pl, Maidenhead 
Ashby, Јев. A, John Davis & Son (реу), Ltd., 
All Saints Works, Derby 
Ashcroft, Edgar A., 82, Victoria-st, London, 
S.W. 
Авћћо, F. J. W., 30, Thornhill-rd, Handsworth, 
Birmingham 
Ashton & Holt, 15, Cross-st, Ryde 
Aspinall, A., Borough Electrical Engineer, Сог- 
poration Electricity Works, Brighouse, 
Yorks. 
Aston, E. A., 2, Seafield-ter, Clontarf, Dub'in 
Atchison, C. €, Borough Electrical. Епитпеег, 
Corporation Electricity Works, Rochdale 
Atkin, F. С. D., Electricity Werks, Rugby 
Atkins & Co, 10, Spencer-st, S.C..rd, Dublin 
Atkinson, E. Нагоја, 9, Castle View, Ludlow 
Atterbury (F. W., & Co, 22, Finsbury Market, 
Finsbury-5q. London, Ю.С. 
Attwell, Fredk.. 85, King Edgard rd, Hackney, 
London. Х.К. 
Auld (Wm.) & Sons, 70, Sandgate, and 48, Ford- 
st. Ayr 
Aulton, F. P., Showell, Bushbury, Wolverhampton 
Aust, J. F., Shelton Coal, Iron & Stcel Со, Stoke- 
on-Trent 
Austin, E. B., 40. Upper Baker-st, London, W. 
Austin, Н., Florence Electric Works, Armley, 
Leeds 
Austin, Н. S. E., Corporation Electricity Works, 
Duke-st, Norwich 
Austin, James M., 1, Milton-rd, Bedford 
Austin (M. E.) & Co., 7, Florence-terrace, New 
Wortley 
Avery, А. H., Falmen Works, Park-st., Tun- 
bridge Wells 
Ayres, 5. М., 12, Bridge st, Carrick-on-Suir 
Ayrton, Prof. W. E, F. R. S., 41, Norfolk-sq, 
Loudon, W. 
Ayton, Frank, Corporation Electricity Supply & 
Tramways Depts, Constantine-rd, Ipswich 
Bache, Walter J.. Borough Electrical Engineer, 
Corporation Electricity Works, and 3, Mid- 
laud-rd, Gloucester 
Bacon, T. G., Borough Council Offices, Maryle- 
bone-lane, London, W. 
Badman (W. J.) & Co, Weston-super-Mare 
Baggs, Herbert G., Мезхга, Dorman E Smith, 
Ordsal Electrical Works, Salford 
Bagot, II. W., 247, St. Vincent-st. Glasgow 
Bailey, Frank, Chief Engineer City ot London 
Electric Lighting Co, 64, Bankside. S.E., and 
Dire:tor of Metropolitan Electric Supply 
Со, 17, South-st, Manchester-sq. W., London 
Bailey, John, Montrose, North Town, Margate 
Bailie, G. H. (Swinburne, Cooper & Baillie), 82, 
Victoria-st, London, S.W. 
Baily, Francis G., М.А, M. I. E. E., Heriot-Watt 
College, Edinburzh 
in., William. Ai, Victoria-st, London, S. W. 
Bawbridze, Aug., Tyne-st. Newcastle 
Painten, L II., Admiralty Harbour Wks., Dover 
Saker, Arthur 20, Miratel-rd, Dawes-rd, Fulham, 
London, S.W. 


Baker Bros, Middlesbrough, Saltburn, Redcar, 
and Stockton-on-Tees 
taker, ©. A-bmore, Corpora ien Electricity 


Works. Dudley 
Tater Chas. A., №. T. Нешеу" Telegraph Werks 
C^, 14, I. fellt, Longon, I. C. 


Baker, F., Electrie Construction Co, Ltd, Bush- 
bury Works, Wolverhampton 
Baker, George Henry, Council Electricity Works, 
Hornsey, London, N. 
Baker, Н. Н. S., Westminster Electric Supply 
Corporation, Davies-st, Mayfair, London, W. 
Baker, T. W., Broad-st House, New Broad-st, 
London, E.C. 
Baker, W. J. К.. 42, Hawarden.st, Astley Bridge, 
Bolton, Lanes. 
Bakewell, F. J., The Homestead, Wealdstone, 
Harrow, ISO, 
Bakewell (Joseph; & Со, Ltd, 46, King William- 
st, London, E. C.; and Shetlield, Peter- 
borough and Southend-on еа. 
Balderton, Geo., 214, Centurian-rd, Brighton 
Baldwin, G. J., 51, Eiliscomte-rd, Old Charlton, 
London, S.E. 
Baldwin, О. H.. British Westinghouse Co, West- 
inghouse-bldg, Norfolk.st, Londou, W.C, 
Balfour, G., J. G. White & Co, 22a, College- 
hill, London, E.C. 
Ball, A. Faleoner, Lansdowne-ter, Gosforth, 
Newcastle-on-Tyne 
Ball, P. S., Silver Cross-at, Dewsbury-rd, Bradford 
Ballard, A., 7 & 8, East-st, Chic’ ester 
Ballard, T. J., District Council's. Electricity 
Works, Aston 
Bamber, W. J., Corporation Electricity Works, 
Diekiuson-st, Manchester 
Вашйе М (E.), Sons & Cole, 10 & 127, We,tern-rd, 
Hove, Sussex 
Banks (O. T.) & Co, 49, Mortimer-st, London, W. 
Banks (W.) & Co, 23, Knowslev st, Bolton, Lancs. 
Bannister,J.C.,48,Church-rd,High-at, Wimbledon 
Bannister, W., Stoke Golding, near Nuueaton 
Barber, А. E., Arundel, Fieta-rd, Bexley Heath 
Barber, М. II., L. X N. W. Ry. Electric Works, 
Dav Bank, зесеКрог > 
Barber, N. E., Gravesend and Northfleet Elec- 
tric Tramways, Gravesend 
Barber, Sydney H., c/o W. T. Glover & Co, Traf- 
ford Park, Manchester 
Luclag, W. J., д, Waveney-rd, Lowestoft 
Barteld, Eric P., 41, Finsbury-rd, Wood Green, 
London, N. 
Barham, II., 60, Fratton- rd. Fratton, Portsmouth 
Ва: ker, E. A., Electricity Works, Barnsley 
Barker, John. H., Brush Electrical Hug. Co, and 
Gys:burne, Ashby-rd, Loughborough 
Barker, Joseph John Р., 3425, Humberstone-rd, 
Leicester 
Barker, К, Chislehurst Кеч Ле Supply Co, Ltd, 
1, West-st, Bromley 
Barley, С. J., London Electric Supply Corpora- 
tion, Stowage Wharf, Deptford) Lor:lon У.К, 
Barlow, Leonard, 8, London-st, Londen, E.C. 
папом and Young, 8. Londun-st, London, M. C. 
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Barnaby, Wm. Fowler, 16, Lindum-ter, Don- 


caster-rd, Rotherham 


Barnard, В. T., 17, Hetherington-rd, Mediord- 


rd, Clapham. London. N.W. 
Barnes, J. S., 152, Firth Park-cres, 
Sheffield 
Barnes, S. Е., 88, Bentley--t, Cleethorpes 


Pitsinoov 


э 


Barnes, Win, A., Overdales.“ Ne w-rd, W hite eld 


А D е 
Barnett, H. Theo-, 7, Teddington 
Teddington 
Baron, James Thomas, St. Paucras Vestry 


. | Electr 
city Station, 47, Sta: hupe-st, London, N.W 


Park-rd, 


\- 
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Barratt, W., 175, Old-st. Ashton-uuder-Lyne 

Barrett, A., 2, St. Mary's-passage, and 6, 
Mortimer - rd, Cambridge 

Barron, Albert A., 404. Holborn Viaduct, E. C., aud 
Cedarwood. 15, Kidderpore-ave, Hampstead, 
N. W., London 

Barter, Chas., 122, Suffolk-st, Birmingham 

Bartlett, Albert 'Г., B.A., 15, Brunswick-terrace, 
Stafford 

Bartlett, Wm., 211, Prescot-rd, Fairfield, Liver- 
pool, Е. 

Barton, J. H., 111, New Bond-st, London, W. 

Barten, W. E., Corporation Electricity Works, 
Leicester 

Bastian, С. О., Bartholomew Works, Lawford- 
rd, Kentish ‘Town, London, N.W. 

Bastick, J., United Alkali Co, Ltd, Widnes ; and 
Glendale, Island-rd, Garston 

Bastow, S. E., 64, Crosa-st, Manchester 


Bates, Н. T., Municipal Eleztricity Works, 
Sutton, Surrey 

Dates, William, Electricity Supply Station, 
Craven-st, Birkenhead 

Batstone, S. (Bromley & Batatone), 24, Holborn, 
London, E.C. 

Battersby, Albert, Electrical Dapt., Engine, 
Boiler and Е. L. Insurance Со, 12, King-st, 
Manchester 

Batting, Chas., 134, High-st, Maidenhead 

Batty, Р. В., Northallerton Electric Light and 
Power Co, Northallerton and Saltburn 

Bauer, J. A., 5, Garden-st, 
Manchester 

haughan, А. Н. V., 8-10, London-st, Reading 

Electi icity 


Withy- grove, 


Eaxendale, Thomas, Corporatio 1 
Works, Stuart-s“, Manchester 

Baxter. А. H., 22, Park-ave, West Bridgeford, 
Nottingham 

Baxter & Impey, 54, Dudley-st, Birmingham 

Bayley, J. C., 45, Newhill-st, Birmingham’ 

Baylor, A. K., Oxford-ct, Cannon-st, London, E. C. 

Bayly, Н. M., Goldhawk Works, Goldhawk-rd, 
Shepberd’s Bush, and Ivy-gate, Addison-rd, 
Bedford Park, London, W. 

Baynes, В. E., 2, Norham-gardens, Oxford 

Baynes, Sydney W., Chief Electrical Engineer 
to St. Pancras Vestry, 57, Pratt-st, Camden 
Town, London, N.W 

Bayntun, R. S., Corperation Electricity Works, 
Manchester 

Geach, L., British Westinghouse Co, Trafford 
Park, Manchester 

Beal, Н. A., Eel’ Pie Island, Twickenham, 
Middlesex 

Beales, Morton, British Westinghouse Co, West- 
inghouse-bldg, Norfolk-at, London, W.C. 

Bearcroft, Charles, 15, New Broad-st, London, E.C. 

Beard (H.) & Co, 20, Hill-rise, Richmond, Surrey 

Beaty, R. J. Н. (J. Fowler & Co, Leeds), Steam 
Plough Works, and 121, Brudenell-rd, Leeds 

Beauchamp, J. W., Corporation Electric Light 
Dept., Sheffield 

Beaumont (A. J.) & Co, 16, Stonegate, York 

Beaumont, К. J., 21, Albany-rd, Stroud Green 
London, №. 

Beaumont, J., Thirstin Ironworks, Honley, Yorke. 

Beaumont, Wm, Midland Railway Electrical 
Department, Sandon Dock, Liverpool 

Beaver, C. J., Stanmore, Cecil-rd, Sale, Cheshire 


? 


Bate, Douglas C.,127,E. Dulwich-gro, London, S. E. 
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Bedford, J., jun., 24, Potternowton-lane, Chapel 
Allerton, Leeds 
Becket, Frank, South View, Reddish-lane, Gorton 
Bedell, B. H., “G. B." Surface Contact Co, 
Hamilton House, Bishopsgate-st Without, 
London, E.C. 
Beebee (G.) & Co, 119. Broad-st Birmingham 
Beecroft (T.) & C^, Yorkshire-Foundry, Black- 
Bull-st, Leeds 
Beeton, Stanley, Green Bank, Bowdon, Cheshire 
Beilby (W. H.) & Co, West Hartlepool 
Beith, A., Buckingham Palace, London, S.W. 
Beltield, R., Westinghouse-Uldg, Norfolk-st, 
Strand, London, W.C. 
Dell, A. Randall, Electricity Works, Uxbridge, 
Middlesex 
Bell, G. Gilbert, Chief Engineer, Hammersinith 
Borough Council Electricity Supply Works, 
57, Fulham Palace-rd, London, W. 
Bell, Herbert, Borough Elec :rical Engineer, Elec- 
tricity Works, Sculcoates-In, Hull 
Bell, J. Alex., Corporation Electricity Dept, 
De Village Works, Millburn-st, Aberdeen 
Bell, В. G., 27, Mosley-st, Newcastle-on-Tyne 
Bell, Stuart, Messra. Paterson, Bell & Co, Limited, 
65, Bath-st, Glasgow 
Bellamy, A. R., Stockport Gas Engine Works, 
Reddish, Stockport 
Bellamy, G. D., 64, Courtenay-st, Plymouth 
Belshaw & Со, 53, Vietoria-st, S.W., and 20, 
Horace-st, Edgware-rd, N.W., London 
Bembaron, J. E., Broad-st House, New Broad.st, 
London, Е.С. 
Ветгозе, H. C., Elmhurst, Derby 
Benest, F. E., India Store Depot, В ЛуеЧеге-га, 
Lambeth, London, S.E. 
Benham, E. E., c/o C. Н. Merz, Colling wood- 
bldgs, Newcastle-on-Tyne 
Beanett, Е. F., 225, Corn Exchange, Cathedral- 
at, Manchester 
Bennett, F. I., Foden Bunk, Macclesfield 
Bennett, George, Bridge Mills Co, Ltd, Long 
Eaton 
Bennett, J. F. M., Gain:borough-rd, Ipswich 
Bennett, M. H., 71, Queen Victoria-st, London, 
E. C.; avd The Chestnuts, Horley, Surrey 
Bennis, А. W., Newholme, Sharples-pk. Bolton 
Bentham, Harold, Electricity Works, Birkdale, 
Lancs. i 
Bentley, Cuthbert W., Alderley and Wilinslow 
Electricity Supply, Ltd, Alderley Edge, 
Cheshire; and Market Drayton Electric 
Light and Power Co, Market Drayton 
Benton, Arthur, Shaftesbury-rd, Romford 
Benton, L. C., 56, Seymour-grove, Old Trafford, 
Manchester 
Jenton, W. J., 55, Ash-grove, Hyde Park, Leeds 
Ben well, H. E., 29, St. Stephen's-ave, Shepherd's 
Bush, London, W. 
Benyon, G. A., Corporation Electricity Works, 
Halifax 
Berend, O., 132, Wool Exchange, London, Е.С. 
Berg, H., India Rubber Co, Silvertown, London, E. 
Вегш ће, Arthur, 12, Camomile.st, E.C., and 
Townley House, West Hampstead, N.W., 
London 
Dergtheil, E., 12, Camomile-st, London, E.C. 
Bergtheil & Young,12, Camomile-st, London, E. C.; 
and Cleveland-bldgs, Market st, Manchester 
Berlyn, Е. Н. Р., 20, Cheapside, London, Е.С. 
E-D 78* 


ELEC. ENG 


— — — — — — — 


Bernstein, Abraham, 2, Carlton-pl, Horton rd, 
Bradford 

Berrett, C. H., 22, Chapel-rd, Stamford НА, 
London, N. 

Berry, A. F., British Electric Transformer Со, 
Haves, Middle-ex 

Berry Bros. 37, Prit chazd-st, Charles-st,Cho:lton- 
on-Medlock, Manchester 

Berry (E. L. Harrison & Co, Lyric-chmbrs, 

Whitcomb-st. London, W.C. 

Berry, James, Woodco-k's ct. Fishergate, Preston 

Berry. J. R., 14, Woodtield-rd, Crumpsall, Man- 
chester 

Rersey, W. С., 48-19. Long Acre, London, W.C. 

Bertram, Thomae, 2, Seaview-cres, Colwyn Bay 

Be: t, H. A., District Couucil’s Electricity Work», 
Work-op 

Best, W., India Rubber, Gutta Percha & Tele- 
graph Works Co, Silvertown, Lond m, E. 

Beuttell, А. W., 47, V.ctoria-st, Westm:neter, 
London, S.W. 

Beveridge, Robert, 11, King Henry’s-rd, London, 
N.W. 

Bevi:, Henry. Pembroke Lodge. Hampton Hil 

Bezant, W. A., 12, Bath-st, Leamington 

Bicker-Cairteo, Н. Н. (Diek, Kerr & Co), Dickers- 
ville, Carr's-cres, Formby, Lanca. 

Bickerton, J., 21, Bridge-st, Deansgate, Mau- 
chester 

ziliotti. Frank, 155. Church-In, Charlton, Kent 

Billington, A. M., Blom feld House, Londen- wall, 
London, Е.С. 

Bingham, J. B., Corporation Electricity Works, 
Kirkealdy 

Binks (H.) & Co. 34. Leadenhall-st. London, EC 

Binner, J. W. A., Electricity Work-, Bermond- 
sey, London. S. 15. 

Віпов, W., Borough Electrical Engineer, 
Corporation Tramway Dept, and Oaklanda, 
King's-rd, Reading 

иг, A. J., 17, Union-st, Ryde, Isle of Wight 

Bird, T. C., Main-st, Macroom, Ireland 

Birkett, Robert, Borough Electrical and Tram: 
way Engineer, Burnley, Lanes. 

Dirrell, T. H.. Electricity Works, Worcester 

Bishop, Н. Collings, Electric Light, Tramway and 
Power Dept., Town Hall, Newport, Mon. 

Bishop, Н. W., International. Exchange-bldgs, 
Kdmund-st, Birmingham 

Black. А. 5. Electricity Dept., Town Hall, 
Southport, Lance. 

Black, F.. British Electric Traction Co, Worcester 

Black, F. D., Manager Electrical Dept, Win. 
ry Чеп & Son, 500. Sr. Vincent-st, Glasgow 

Black, G. L., Corporation Electricity Department, 
Glasgow 

Black, John W., Osborne & Hunter, 108a, West 
Regent-st, Glasgow 

Blackburn, А. A., Corporation Tramways, Man- 
chester 

Blackburn, А. D. Brush Electrical Сок. Co, 
Falcon Works, Loughborough 

Dlackburn, G. K., City Elect.ic Tramways, 
Bradford 

Blackley, S., March Hill, Dumfries, N.B. 

blackman, Alired, Corporation Electricity Works, 
Ига ога 

Blackmore, R., Stalebricze. Hyde, Mossley and 
Dukintficld Electric ite and Tramway Board, 
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Blackwell, James S., 54. Clarendon-st. Leicester 
Blackwood, John A., 23, College-lull, London 
E.C. 
Black wood, W. 
London, S.W. 
Blaikie, John R., Electrical Engineer to South- 
wark Council, Penrose-st, London, S.E. 
Blair, J. Martin, Borough Council Electricity 
Works, Globe-lane, Woolwich 
Blake, A., District Council Electricity Station, 
Fareham 
Blake, A. W., Borough Electrical Eogiueer, 
Electricity Supply Works, Monmouth 
Bland, A. H., 11, Joub-rt-mane, Jubilee-pl, 
Chelse:, Lond т, S W. 
Bland ord, S.. 58, Har ner-at, Gravesend 
Blascheck, С. A... City Electrical) Engineer, 
Corporation Electricity Works, Canterbury 
Blashill. F. B., 4, Elm Tree-ter, Anlaby- rd. Hull 
Blenkarn, Walter, 11, Queen Victoria-st, London, 
E.C. 
Bli-sett, T., со Grindlay & Co, 55, Parliament.st, 
Lon lou, S.W. 
Bloemendal, Arthur, A. XI. I. E. E., Alliance Elec- 
trical Со. 137. Regent -s“, London, W. 
Bloomfield, Francis J., 71a, Kiug-st, Maiden- 
head 
Blower, А. E. А. Emanuel & Son, Ltd, George 
st, Manchester-sq, London, W. 
Blunt, W. W., Kritish Westinghouse Electric Co, 
Trafford Park, Manchester 
Blythen, А. A., 39. Hoiinwood-gduos, Brixton, 
Loadon, S.W. 
Boardman, F. R., 10, Southwark Bridge-rd, 
London, S. E. 
Bock, James K., Electricity Central Station, 
Abbey Mills, West Ham, London, E. 
Docquet. Frank H., Rumwood, Maidstone 
Bohringer, A. J.. 50, Alfred. pl W., London. S.W. 
Bolam, J. H.. Corporation Electricity Works, 
Temple Back. Bri-tol 
Bolton. E.. Corporation 
Manchester 
Bolton, В. А. R., Brincliff, Elsec-rd, Rugby 
Bo ton, W. F., Electricity Worka, Lewes 
Bond, F. A., Dis'rict Council's Electricity Work», 
lord 
Bonney (5. R.) & Co, 8, Skinner-row, and 24, 
jlackheath-rd, Green sich, London, S.E. 


E., 1, Walton-st, Chelsea, 


Electricity Works, 


Bontch, J. M., 51, Fursyth.rd, Jesmond, New- 


cistle-on-Tyte 
Bonus, Н. P.. Clevedon, Grove-rd, Sutton 


Booz, G. F., Corporation Electricity Works, 


Croydon 
Booker (Н. .J.) х Co. 3, Victoria.st, London. S.N 
Boot, Horace |, P., Corporation 

Works, Stanley-rJ, Tunbridge Wells 
Booth, J. G.. Bury, Lanes. 

Borland, Frederick J. 


(Wharam & Borland 


D 


lZiectricity 


' 
D 


Grove Engineering Могке. Clay pit-10n, Leeds 
Dornaud, Victor, Winchcster House, Victoria-s-y. 


Birmingham 


Porrow, А. J. (Iiayland & Borrow), 91, King'e-rd, 


Chelsea. London, S.W. 


Bosanquet, Chas. J., Claverlev, Blackheath Park. 


London, S.E. 
Bostel Вгоя., 18 & 19. Duke-st. Brighton 
Bostock, W. T.. 366, Rochdale rl, Manchester 


Botham. A., 47, Romilley-rd, Finsbury Park. 


London, N. 
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Boley, С. F., A. M. I. C. E., Gas Works, Hastings 

Botting, R. G., Aberdeen Electrical Engineering 
Co, 40, Grosvenor - pl, Aberdeen 

Bottomley, C. F., Market Drayton Electric Light 
and Power Co, Market Drayton 

Bettomley, Hy., 51, Todmorden-rd, Little- 
borough. Lance. 
Bottoniley, J. T., D.Sc., M.A., F.R.S. (L. & E.), 
F. C. S., 13, University-gardens, Glasgow 
Bottomley, Walter R., 32, Hudderstield.rd, 
Brighouse, York». 

Bottomley, William, 154, St. Vincent.st, Glaszow 

Boult, E. F., 111, Hatton-gdn, London, E.C. 

Bout, W. S., 20, Park-rd, Wandsworth, 
London, S.W. 

Bourne, H., Lancaster Lodge, Leam-ter, Leam- 
ington 

Bourne, H. B., Greencroft, Bricket-rd, St. Albans, 
Herts. 

Bourne, W. F., Greeneroft, Pricket-rd, St. Albans 

Bousfield, С. W., Diamond Cosl Cutter Co, 
Stecnard Works, Wakefield ; and Fairfield, 
Sandal, near Wakefield 

Bow Electric Со, Fairfield-rd, Bow, London, Е. 

Bowden, Е. W., British Thomson-Houston Co, 
Newcastle-on-Tyne 

Bowden, Higlett & Co, Onslow-et, Guildford 

Bowden, H. W., Brompton and Kensington Elec- 
tricity Supply Co, Richmond-rd, and A 
Amersham-rd, Putney-hill, London, S.W. 

Bowden, John, Works Manager, London United 
Tramways, 88, High-st, Coiswick 

Bowden, J. R J., Hackney Borough Council's 
Electricity Dept, Ми Пбејаа-га, London, N.E. 

Buwell, G. B., Pearson Fire Alarm, Ltd, Jewin 
House, Redeross-st, London, Е.С. 

Bowen, С. А., Corporation Electricity Works, 
Ipswich 

Bowen, H. V., A. I. E. E., Ivy House, Higher Open- 
shaw, Manchester 

Bewen & Odery, 68, Wellington-rd, Charlton, 
London, S. E. 

Bowen, W. F., Stouwall,“ Blackburn- rd, Bolton 

Bowerman Droe, 35 & 35, Osborne: rd, Southsea 

Bowker, Wm. R. (Jobn Summers & Sone, Ltd), 
Нажагдеа Bridge Iron Worke, Shotton, Flint 

Bowlan, H. H., Corporation Electricity Werks, 
Eastbourne 

Bowles, E. Wingfield, 28, Victoria-st, London, 
S. W. 


Bowman, F. H., D. Sc., Spinningfield, Deansgate, 
Manchester 

Bowman, J. M., Nortli Metropolitan Electrical 
Power Distribution Co, Ltd, High Barnet 

Bowman, Joseph, 25, Middlegate, Penrith 

Bowthorpe, Henry, 153, High-st, W. Norwood, 
London, S.E. 

"ue Thos., 108, Star-st, Edgware-rd, London, 
V 


Воусе, B. A. M., 576, Slade-rd, Gravelly Hill, 
Birmineham 

Boyce, J., Electricity Worke, Darwen | 

Boyd, В. J., 46, Hamilton Park-quadrant, 
Gle-gow 

Воуд, Wm., Northwich Electric Supply Co, 
Northwich, Cheshire 

Boydell, T., Bath-laue, Newcastle-on-Tyne 

Boyle, B. P., 7, Ferryquay-st, Londonderry 

Boyle, R. Vicars, C.S.f., 5, Stanhope-ter, Hyde 
Park, London, W, 
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Boyton, Edwd, 177, Cleveland.st, Fitzroy-eq, 
London, W. 

Braby, Ivon, M. I. E. E., 50, Bernard-gdns, Wim- 
bledon, London, S.W. 

Bracher, F. & W., Redcliff-s:, Bristol 

Bradburne, E. 8.,Asenham, 7, College- rd, Burton 

^radbury Bros, 108, High-st, Croydon 

Braddon, С. D., Crompton & Co, Ltd, Salisbury 
House, London Wall, EC: and 1, Medley- 
14, W. Hampstead. N.W., London 

Bradtiekd, R. J., Electricity Worke, Cathall-rd, 
Leytonstone, London, E. 

Bradford, Frank, 17, Denman Drive, Newsham 
Park, Livernool 

Brading & Duffield, 65, Grove-rd, Eastbourne 

Bradwell, J., 37, Park-ave, Southport 

Braid, Н. В., 2, Bedford-rd-mansions, Bedford 
Park, London, W. 

Bramwell & Harris,5, Gt. George-st, London, S. W. 

Brandon, Ernest A., Johnson & Phillips, Victoria 
Works, and 19, Sundorne-rd, Old Charlton, 
London, S.E. 

Brandreth, C. H., 12, Upper Bedford-st, Brighton 

Brandreth, W. E., Borough Electric Light & 
Power Co, High Wycombe 

Brantingham Bros, 3, Toward-rd, Sunderland 

Bray, Е. Х., Manor House, Shere, Surrey 

razil, H., 52, Sidney-rd, Beckenham, Kent 

Bremner, Ashton, Corporation Electricity Works, 
Burslem 

Bremner, D. A., 16, St. John's-road, Richmond 

Brettell, J. W., 18, Adam-st, Strand, London, 
WO | 

Brew, William, 3, Cork-hill, Dublin 

Dricknell, F. W., Town Hall, Hull 

Bridger, F. R., Electricity Works, Southampton 

Brierley, S., 19, Queen-st, Blackpool 

Brigg, H. M., B.A., Bod Alan, Llandudno 

Briggs, A., Electricity Works, Shipley, Yorks 

Briggs, Geo. Wm., Newcastle-on-'l'yne Electric 
Supply Co, Ltd, Neptune-rd, PowerStation, 
Wallsend, Newcastle-on-Tyne 

Briggs. R., Corporation Electricity Works, 
Bolton-rd, Bradford 

Briggs, W., Fairfield Shipbuilding and Engineer- 
ing Co, апа б, Park-ter, Govan, Glasgow 

Briges, Wesley, 1, Sheepscar-st, Leeds 

Bright, Charles, F.R.S.E., 21, Old Queen-st, 
Westminster, London, S.W. ; and Denham 
Priory, Bucks 

Bright, Stanley, Tilbury Dock, Essex 

Brimelow, Н. А. Greenhill Electricity Works, 
Oldham 

Briscoe, C. T., Central-buildings, Richmond- 
terrace, Blackburn 

British Westinghouse Electric & Mfg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p.1091 

Britton, S. E, Burgh Electrical 
Motherwell, N.B. 

Broadbent, D., 1854, Lord-st, Southport, Lancs. 

Broadbent, D. R., 50, Ann’a-pl., London, S.W. 

Broadbent, T. W., Victoria Electrical Works, 
East Parade, Huddersfield 

Broadhead & Co, 82, Thomas-st, Manchester 

Broadhead, John, 130, Liiycroft- rd, Manningham, 
Bradford 

Broadhurst, J., Electricity Works, Worthing 

Broadley, G. F., Bethnal Green Infirmary, 
Cambridge Heath, London, Е. 
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Brock, Frederick W., 287, Shirland- rd, St. Peter's 
Park, London, W. 

Brock & Tissington, 6, Woodville.rd, 
Heath, Croydon 

Brockie, James, 12, Tyson-rd, 
London, S.E. 

Brodie, J. A., City Engineer, Liverpool 

Brook, A. B., 30, Honoria-st, Fartown, Hudders- 
беја 

Brook, Ernest, 3, Ccmimercial-cres, Huddersfield 

Brooking, J. H. C., 85, Northumberland-rd, Old 
Trafford. Manchester 

Brookeon, W., Council Electricity Works, Bexley 

Bromley & Batstone, 24, Holborn, London, Е.С. 

Broom, G.H.,The Technical College. Huddersfield 

Broughall, Geo., 2, Queen Anne’s-gate, London, 
S.W. 

Brown, Albert, 23, Priory-st, Bedford 

s С. В.. Corporation Electricity Works. 

Valley-rd, Bradford 

Brown, С. М. Vesey, Northern Counties Ee 
tricity Supply Co, Newcastle-on-Tyne; iud 
23, Percy-gdua, Tynemouth 

Brown, F. G., 42, North-st, Rushden 

Brown, Fred., Melbourne House, Queen’s-rd, 
and 57, Bridge-st, Walsall 

Brown, Нагоја Thomas, Cambridge Electric 
Supply Co, Thompson's-lane, Cainbridge 

Brown, James, Kilwalcolm Electric Lighting Co, 
Kilmalcolm, Renfrewshire. Х.В. 

‘own, J. Halby, 114, Newbridge-rd, Lower 
Westen, Bath 

Brown, John 3; 21. Osford-st, Swansea 

Brown, ЈУ alter, 57, Gracechurch-st, London, 
E. C. 

Brown & Luke, 181, Boook-st, Broughty Ferry, 
Dundee 

Brown, В. W., Walmsley-st, Hull 

Brown, S. G.,9, Putney-hill, Putney, London, S.W. 

Brown ('lhos.) & Co, 4, Birley-st, Blackpool 

Brown, T. S., O9. High Bridge, Newcastle-on-Ty ne 

Brown, W. A., St. Pancras Vestry, 57, Pratt-st, 
Camden Town, London, N.W. 

Brown, W. Н. (Salis Schwabe & Со), 
Works, Middleton, Manchester 

Brown, Wm., 29, Whetstone-park, Lincoln's Inn- 
fields, London, W.C. 

Brown, W. R., 14, Mill-st, Macclesfield 

Browne, Charles) & Со, 19, Poland-st, Lor don. W. 

Browne. Ernest (Gent & Со), Faraday Works. 
Leicester 

Browne, T. B. (James & Browne, Ltd», 342, 
Kings-st, London. W. 

Browning, E. A., 5. Alpha- terrace. Nottingham 

Browning, J. J. M., 8, Harold.st, Camberwell, 
London, S. E. 

Bruce, F., 2, York-bldga, Nast па 

Bruce. G. A. . Electricity Works. Lowest: ft 

Bruce, Jobn G., 57. Pratt-st, London, N. W. 

Brunton, Sydney Linton, Are Works, Chelms- 
ford, Essex 

Bruton, F., Urban Electric Supply Co, Cater- 
bain 

Bryan, Frank, 87, Wellesley-rd, Gunnerebury, 
London, W. 

Bryant. E. G., Delphi-chambers, 35, Old Christ- 
church.rd, Bournemouth 

Bryant, Gordon, 29. Qucen's- rd, Great Yarmouth 

Bryant & Sons, 58, Regent-at, Weston-super- 
Mare 


Thornton 


Forest Hill, 
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Bryden-Brown.J., Empire Electric Light & Power 
Co, Chesham, Buck». 

Brydges, J. K., Corporation Electricity Works, 
Eastbourne 

Bryson, William A., 16, Charlotte-st, Leith 

Buchan and Hogarth, 67, George-st, Edinburgh 

Buchan, Mathew( Buchan & Hogarth), 67, George- 
st, Edinburgh 

Buchanan, Harry, 64, Victoria-st, London, S. W.; 
and 36, Baldwin-st, Bristol 

Buchanan, W., Clifton Villa, Penn Fields, Wol- 
verhampton 

Buckingham (J. W.) & Sons, 22. Circus-rd, St. 
John's Wood. London. N.W. 

Buckland, W. А., 63, Westover-rd, Wandsworth, 
London, S.W. 

Buckton, Wm. W., Electrical Со. 121-123, 
Charing Cross-rd..W.C. ; and 89. Woodland- 
gardens, Muswell Hill. N., London 

Budd, F., со Messrs. Siemens Bros. 
Ltd, Woolwich, London, S.E. 

Budd, H 22, Exmouth-rd, Southsea 

Bullock, W. J., Electricity Station, Abbey Mills, 
West Ham; and 22, Deanery-rd, Stratford, 
London, E. | 

Bulfin, J. I., Borough Electrical 
Bournemouth 

Bunce, Т. W., Corporation Electricity Worka, 
Canterbury 

Bunting, G. W.,Sheerness District Electric Power 
& Traction Co, Ltd, Sheerness 

Bunting, Johu H., Tay Works, Edinburgh 

Burbridge, J., Chief Engineer, City Tramways, 
Leeds 

Burham, II., 60, Fratton- rd. Fratton, Portsmouth 

Burgard, W. E., 124. Qakbrock-rd, Sheflield 

Burnby (S.) & Son, 20, Warner- rd, Camberwell, 
London, S. E. 

Burnet, C. D., City Electrical Engineer, Carlisle; 
and Marlborough- dns, Stanwix 

zurnett. Н.К, Borough Electrical Engineer, Elec- 
tricity Supply Works, Barrow-in- Furness 

Burr. W., Readieg Electric Supply Co, Vastern- 
rd, Reading 

Burrell, F. M., 11, York-st, Unthanks-rd Norwich 

Burton A., Callender's Cable and Construction 
Co, Hamilton House, Victoria Embank- 
ment. London, E. C. 

Burton, Algernon, 6, Beach-st, Penarth 

Burton, Joseph, 62, Kinnerton-st, London, S.W. 

Burton, W. C., J. В. White & Со. Ltd, 224, 
College- hill, Саппой- st, Lon Лор, Е.С. 

Burton, W. F., “ Homestead, Whitton Park, 
Hounslow 

Bush (E.) & Со. 26. Sunbridve-rd, Bradford 

Bush, H. W., Urban Electric Supply Со, Newbury 

Bush, Montague, Berry Brow. Shanklin, I. of W. 

Butcher & Dlaxland, 54. High-st, Sydenham, 
London, S.E. | 

Butcher, М. Н. (Е. А. Robinson E Co), 54, Old 
Broad-st, London, E. C. 

Butler (A. J. ) X Co, Howland Mews W est, 
Но апа st, London, W. 

Butler | has.) & Со. 20, Bucklersbury, London, 
Е.С 


& Со, 


Engineer, 


Butler, H. W., Electrical Power Storage Co, Ltd, 
4, Great W inchester-at, London, E.C. 

Butler, J. B., High Lawn, Sbarplee, bolton 

Butlin, W. J. ‚ l'anetree ве. Lower Ford- st, 
Coventry 


| 
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Buttenshaw, Н. F., 57, Pratt-st, St. Pancras, | Carrick, W. B.. Drake and Gorham, Ltd, Paltic- 


London, N.W. 

Buxton, E. A., co Briti-h Insulated & Helsby 
Cables. Ltd, City Quay, Dublin 

Byng. Gustav Binswanger-, 67, 69, 
Queen Victoria-st, London, E. C. 

Byng. Мах, 67, 69 aud 71, Queen Victoria. st, 
London, E.C. 

Cable, Matthew, 23, Priolo-rd, Charlton, London, 
S.E. 

Caine, J. F., 33, Ducklaud cres, Belsize Park, 
London, N.W. 

Cairns & Со. 91. QueenVictoria-st, London, E. C.; 
and 56, Bute-st, Luton 

Caldwell E.) & Son, 27, Sherwood.street, Not- 
tingham 

Caldwell, H. C., 
Altrincham 

Callander. J. C., 65. Osborne-rd, Forest Gate. 
London. E. 

Callender, J. O., Cammeray, 
Wimbledon. London, S.W. 

Callender, Romaine, Ryton, Co. Durhain 

Callis, Е. T. Corporation Electricity Works, and 
33, Kent urne rd, Sheffield 

Calverley, Batty & €^. 27, Market et, Burnley 

Calvert, E., Chief Engin ex District Council 
Office. 2. Broadway, Finchley, London, N. 

Calvert, John, 30, Сгееп-чі. Belfast 

Cameron, Angus, Blackpool & Ficetwood Tran- 
road Co, Bispham, near Black p го! 

Cameron, D., County of Durkan 
Power Dist ibution Co, Durbam 

Cameron, H., Penarth Electric Lighting Со, 
Penarth 

Cameron, Jos., 8. The Parade, High-rd, Kilburn, 
London, N.W. 

Campbell, John, 69, Princes-st, Perth 

Campbell, R. M., 19, Klea-ave, Clapham Coin- 
mon, Lodo; S.W. 

Campion, В. H., Electricity Works, Dewsbury, 
Yorke. 

Cannel), Charles, 85, Mill Hill.rd, Norwich 

Cannel], C. S., 6, Chalk. hill, Norwich 

Cannell, E. S., City Asylum, Norwich 

Canniug, Sir Samuel, 9, New Broad.st, 
Е.С. 

Cannon W. G.) & Sons. 107, London-rd, South- 
wark, London, 1 

Capito, Charles, MI. I. C. E., 5, Eardley-crescent, 
South Kensington, E S.W. 

но D. S., Protessor of Eupipe-ring, King's 
College, Strand, W.C., and 17, Victoria-st, 
S.W., London 

Carew-Gibson, C, 
London. N.W. 

Carlmark, J. D., 293, High-at, West Bromwich 

Carnegie, А. Q., 51, Manor House-rd, Newcastle- 
on-Tyne 

Carpenter & Mavficld, Ilkeston 

Carpuiael, H., 42, Barrow- rd, Streatham Com- 
шоп, Condon: S.W. 

Carr, E. R., National Telephone Co, 1, West 
Pier, London Docks, London, E. 

Carr, J. Martin, 212. Bath- -at, Glasgow 

Carr, 0., 13, North- ln, Headingley. Leeds 

‘ит, К. M., Electricity Supply Works, Leck, 

taff. 

Carr, Wilson S., Collingwood-bldgs, Newcastle- 

on-Trne 


and 71, 


Altrincham Electricity Works, 


Burgliley- rd, 


Electrical 


London, 


Hampden Club, -Phirnix-st, 


| 


chmbrs, 50, Wellington-st. Glasgow 
Carryer. I., N. N. Railway, Stoke-on-Trent 
Carson, Н. R., 3, The Oval, Stafford 
Carter, A. J. Н. „Corporation Electricity Works, 


ed 

Carter, . 9, Quarrington-rd. Horfield. Bristol 

Carter, о Lodden House, Pyrland.rd, 
Richmond, Surrey 

Carter. F. S., 69, Cyprus-st, Stretford, 
Manchester 

Carter, F. Ww., British Thomson-IHfouston Co, 
Rugby 


Carter, С. H., Corporation Electricity Works, 
Heckinondwike, Yorks, 

Carter, Win. G.. 14, Wilton-rd, London, SW. 

CarusWilgon, Prof. C. A., M.A., 41. Old Queen- 
st, Westminster, London, S.W. 

Cash, Н. J. 85, Melfor -та, N: rbury, London, S. W. 

Cassells (R. 10.) & Co, Ltd, 168%, St. Vincent- st, 
Glasgow 

Саввоп, 5. Н..1, Partickhill rd, Partick. Glasgow 

Casson, W in., % H. F. Parshall, Salisbury 
House. Londen Wall, London, Е.С. 

Cateaux, J. L., Maresfield, Rugby 

Cater. J. Mel, ео Britih Westinghouse Co, 
Хо: folk-st, Strand, Loudon, W. C. 

Caunter, L. G. (Bixter & Caunter), 85, Charing 
Cross- rd, London. W. C. 

Causton. Howard & Со, Carishrooke- rd, Newport, 
Isle of W. ght 

Cawthra, J. H., Corporation Electricity Works, 
South Shields 

Cazenux, S. Corporation 
Oldr:;un, Lanes. 

Cazaux, S. L., Castilla, Plaistow Вгоппеу, Kent 

Chadwick, E. O., Wingfield, Holbouk-rd, Stone- 
gate, Lei deet 

Chadwick, Rich, Cor p-ration Trama, Birkenhead 

Challoner, W., Ivydene, Park-rd, Blackpool 

Chalmera, А. D., Corporation Electricity Worka, 
Gillingham, Kent 

Chamberlain. W., Electricity Werks, Oldham, 
Lancs. 

Chambers, С. K., Dritish Westinghouse Co, 
Central House, New-st, Birmingham 

Chambers, М. S., Preece and Cardew, 8, Queen 
Anne s-gate, London, S. W. 

Сћашеп, А. I)., Wyaston, Fairfield-rd, Wood- 
ford Green, London. Е. 

Chamen, W. A., M. I. E. E., Corporation Electrical 
Engineer, 75, Waterloo-st, Glasgow 

Champion, А., 42, Cranbourn-st, London, W. 

Cbampnuess, Thomas (Mayfield & Co), 65 and 
654, Cannon-st, Londoa, Е.С. 

Chancellor & Peterkin, 39, Frederick-st, Edin- 
burgh 

Channon, А. 5., Corporation Electricity Works, 
Great Grimsby 

Chaplin, Е. H., 51, Emperor’s-gate, London, S.W. 

Chapman, A. B., 28, Anglesea-rd, Ipswich 

Chapman, J. J., 90, St. Paul's- vd, London, E. 

Chapman, J. R., Hamilton House, Victoria 
Embankment, London, E.C. 

Chapman, М. W., D ncaster 

Chard & Со. 8, Gt. Portland-st, Oxford-st, Lon- 
don, W. 

Charleswortb, 5., Werneth, Oldham 

Charlton, A., Corporation Electricity Works, 
Aylestone, Leicester 


Electricity Worke, 
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Charlton, G., Corporation Electric Light Works, | Clegg, A. W., Corporation Electricity Works, 


Danbury, Oxon Accrington "e . 
Charrington, Edmund, 63, Queen Victoria-st, | Clegg, John, Fleetwood and District Electric 
London, Е.С. Light and Power Syndicate, Fleet wood 

Charters, J., 79, Main-st, Glasgow Clegg, S., City Electrical Engineer, Lincoln 


Clemente, Archd., Sussex-rd, Winchester 

Clift, E. H., 51, Sinelair-rd, London, W. 

Clifton, G. B., Gt. Western Railway Electric 
Light Dept, 24, Ваћор з-гд, Paddington, 
London, W. 

Ciinker, R. C., 257, C ifton.rJ, Rugby 

Clipsham, John J., 475, West Derby-rd, Tue 


Chattock, R. A., City Electrical Engineer, 
14, Dale End, Birmingham 

Chatwood, A. B., Prudential-bldgs, Nelson-sq, 
Bolton; and 12, Exchange-st, Msnche-ter 

Cheel, Geo., 2, Finchley- i1, London, N. W. 

Chenhall, J. W., Dart-villas, Totnes 

Chester, J. Ernest, Central Higher School, 


Sheffield Brook, Liverpool, Е. | 
Caew, William, Trafalgar House, Lytham.rd, | Clirehugh, S. V., M. I. C. E., M.I E.E., Mansion 
Blackpool House -bldge, 4, Qucen Victoria-st, London, 


Chick, James, Electricity Works, Bray, Ireland 
Caid, A. B., 109, Piedinont- rd, Plumstead, 


E. C.; and College Land, Manchester 
Clothier, Н. W., 108, Gilda Brook-rd, Eeeles 
London, S.F. Clothier, 3. H., Electricity Supply Station, 
Chilton, Free, 19. Stuart-st, Luton, Beds. St. Anne’s-on-Sea 
Caisholw, A. H., 52, Martin.st, Jamaica-rd, | Clothier, T. D., Corporation Electricity Works, 


————M E E 


Bermondsey, London, У.Е. and 4, St. Albans-«q, Bootle 
Cheriton, А. E. L., Osk House, Audenshaw, Clough, Alfred, Re:sident Electrical Engineer, 
Lancs. Corporation Electricity Works, Liverpool 
Christie. James W., 453, Brixton-rd, London, | Clough, Е. H., British Thomson-Houston Co., 
S.W Rugby 


Coaker, Wm. F., 1, Chester st. Newcastle-on-Tyne 

Coates, Е. А., Reyrolle & Co, Ltd, Hebburn 
Works, Hebburn-on-Tyne 

Coates, H. J., 9, Nelson-st, Broughton, Man- 
chester 

Coates, M. C., 43, Dean-st, Nexcastle-on-Tyne 

Coates, J.F., Electricity Works. Farnworth, Lanes. 

Cockburn, А. C., F. C. S., M. I. E. E., 156, Willesden- 
lane, Brondesbury, London, N. W. 

Cockburn, G. E., 55, Gt. Pulteney-st, London, W. 

Cocks, Jas. Mitchell, 251, Elgin-ave, Maida Vale, 
London, W. 

Codd, M. A., 167, Oakwood-st, Melbury-rd, 
Holland Park, London, W. 

Cohen (Geo.) & Co, 522, Mile End.rd, L^ndon. E. 

Coker, Aug. C., Clare Hall Hospital, South 
Mimms, Barnet 

Coldwell, J. G., District Council'a Electricity 
Works, Honley 

Cole, Е. G., 28, Tivoli-rd, Crouch End, London, N. 

Colehrook, W. H. F., Electricity Works, Watford 

Coleby, Е. J., 7, Thayer-st, Manchester-sq, 
London, W. 

Coleman, Alfred, National Telephone Company, 
Telephone-bldgs, Birmingham 

Coles, Henry, 2, College-bldgs, Swansea 

Coles, W. Ј., Maxted, Knott & Coles, Burnett- 
ave, Hull, and North Bar Withour, Beverley 

Collard, F. B., Callender’a Cable and Construc- 
tion Co, Hamilton House, Victoria Em- 
bavkment. London, Е.С. 

Collard, J. F., Electric Light Station, Stanhope 
Lires, South Aldershot ; and Granville, 
Filford-rd, Farnham 

Collier (John) & Со, 4, St. Mary's-st, Deansyate, 
Manchester 

Collinge, J., Corporation Electricity Works, 
Salford 

Collinge, R. F., Hillinghall, Ripley, Yorke. 

Collings, F.S.. County of London Co's Electricity 
Works, City-rd, London, Е.С. 

Collings, W. A., Siemens Bros, & Со, Limited, 
Woolwich, London, S.E. 

Collins. Adrian С.,61,014 Broad at, London, Е.С. 
and 7, Tower-bldgs, Water-st, Liverpool 


Christie, John, Corporation Electricity Works, 
North-rd, Brighton 

Christy, Frank, M.LE E. (Christy Bros. and 
Middleton), Chelmsford 

Christy, Leonard F., A. M. I. E. E. (Christy Bros. 
& Middleton), Chelmsford 

Chubb, I. W., 105, Honeybrook-rd, Clapham 
Park, London, S. W. 

Church, W., Buckingham Palace, London, S.W. 

Churchill, Arthur, British Thomson- Houston 
Company, Ltd, Rugby 

Churton, Т. Harding, Atlas Works, Ingram-st, 
Leeds 

City Electrical Co, 5, Tottenham-st, London, S. W. 

City Electrical Engineering Co, 34, Moorfields, 
Liverpool, W. 

Clamp, Е. J., c/o Messrs. Johnson & Phillips, 
Victoria Works, and 4, Champiou-terrace, 
Blackheath-rd, Old Charlton, Kent 

Clapham, С. F., Roundhay, Belvedere Park, 
Tunbridge Wells 

Clare, H. H., Borough Council Electric ty Works, 
Globe-lane, Woolwich, London, S.E. 

Claremont, Е. А. (Royce Limited), Manchester ; 
and 594, Chester-rd, Old Trafford, Man- 
chester 

Clark, E. V., B. Sc. A. M. I. C. E., 54, Leander-rd, 
Brixton-hill, London, N. W. 

Clark, Forde & Taylor, 4, Great Winchester. st. 
London, E. C. 

Clark, Gordon P.,“ Hollands,” Bourne End, Bucks. 

Clark, Walter, M. I. E. E., Electrical Power Storage 

| Со (Ltd), Millwall, Е., and 61, Ermine-rd, 
Lewisham, S. E., London 

Clarke, Е. J., Hart Accumulator Co, Marsh- 
gate-lane, Stratford, London, E. 

Ciarke, J. B., Town Hall. Stourbridge 

Clarke, R., 41, Featherstone-st, London, Е.С. 

Clarke, T. J., Havelock Works, Leicester 

Clarke, Thos. T., 41, Fleet-s*, Dublin 

Clarke (Тћок.) & Со, 129, Sloane-st, London, S.W. 

Clatworthy, Walter A., 40, Sindereon-rd, New- 
caxtle-on- Tyne 

Clay, R., Western Mail Chambers, Cardiff 

Clayton, Harry F., 49, Middle Abbey-st, Dublin 


Ф 
? 


— Е— ——————— 
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Collins, B. H., Corporation Electricity Works, 
15, Highfield-st, Liverpool 

Collins & Со, 51. Whittall-st, Birmingham 

Collina & Price, 28, М wket-st, Hoylake. Liverrool 

Collins, Wm., Wargrave,” Dynas Powis, S. Wales 

Collinson, P., Aldermanbury, Bradford 

Collis & Co., 44, Hans-rd, Brompton, Lond, S. W. 

Сојвоп, Altred, Corporation Gas and Electiic 
Light Dept., Leicester 

Colson, T. M., Burgh Electricity Supply Works, 
Hamilton, N.B. 

Colton, C. S., e/o British West/nghouse Co, 
Norfolk-st, Strand, London, W.C. 

Combe, Geo., Castle-lane-place, Belfast 

Comfort, F., Corporation Electricity Works, 
Nottingham 

Common, Andrew A., F.R.S., 63, Eaton-rise, 
Ealing, London, W. 

Conder, Eustace IC. Corporation Tramway Dept, 
Milburn-st, Aberdeen 

Congdon, G. H., 35, Queen Victoria-st, London, 
Е.С. 

Connell, F. R., 146, Fleet at, London, Е.С. 

Conner, H., Ballybricken, Monkstown, со, Cork 

Connett, А. N., J. G. White & Co, 224, College- 
hill, Cannon-st, London, Е.С. 

Connolly, James (Connolly Bros, Ltd), Blackley, 
Manchester 

Constable, E. J, Dickinson.st and Bloom-st 
Generatiog Stations, Manchester 

Constable, J. A.. Blackheath and Greenwich Dis- 
trict Electric Light Co, River-ter, Blackwall- 
lane, East Greenwich, aud 57, Tranquil- 
vale, Blackheath, London, S.E. 

Cook, Alex., 165, Queen Victoria-st, London, E.C. 

Cook, David, 165, Queen Victoria-st, London, 
Е.С. ; and 30, Laneaster Park, Richmond 

Cook, Edward Brown, 110, Cleveland-rd, Sun- 
derland 

Cook, Wm. H., Himley Lodge, Penn Fields, 
Wolverhamf ton 

Cooke, A. F., 4, Hareficld-rd, Crouch End, 
London, N. 

Cooke, C. J., 8, Grange-ter, 

| London, N 

Cooke, Conrad W., 2, Victoria-st, London, S.W. 

Cooke (W.) & Co, 18, Queen-st, Arcade, Cardiff 

Cooke, W. И., Corporation Electricity Works, 
Luton 

Cooksey, D. F., Corsley Villa, Western Elms- 
avenue, Reading 

Cookson, W. R., Binfield Park, Bracknell, Berks. 

Coombs, A. M., S. Lancashire Elec. Traction Co, 
9, North John-at, Liverpool 

Coombs, S. H., Whitchurch & Pangbourne 
Electric Supply Co, Reading 

Coon, J. M., Bank Offices, St. Austell, Cornwall 

Cooney, Е. G., 109, Colmore- row, Birmingbam 

Coop, G. H., 298, Stamford.s5, Ashton-under- Lyne 

Cooper, Alfred George, Borough Electrical 
Engineer, Ele:tricity Works. Colne 

Cooper, А. R., Central London Rly. 
Shepherd's Bush, London, W. 

Cooper, Arthur T., Whitchurch A Pangbourne 
Electric Supply Co, Ltd, Whitchurch, 
Oxon ; and de Montfort Island, Reading 

Cooper, Charles F., 6, Wardrobe-pl, Doctors’ 
Commons, London, Е.С. 

Cooper, G. B., Corporation Electricity Works, 
Ealiog, London, W. 


Wood Green, 


* 
Co, 


Cooper, T., M. A., Metropolitan Asylums Board, 
Victoria Embankment. E. C.; and Spring 
Valley, St. Albans, Herts. 

Cooper, Vivian B. D., 22. Buckingliam- gate, 
Westminster, London, S.W. 

Cooper, W. R., MI. A., B. Se., A. I. (. (Swinburne, 
Cooper & Baillie), 82. Victoria-st, aud 113, 
Tulse-hil), London, S. W. 

Coote, Edward, Harley ford. The Avenue, St. 
Margarets-on- Thames, Middlesex 

Coote, P., 3, North-st, Quadrant, Brighton 

Cope, А. B. H., Corporation Electricity Works, 
Worcester 

Copeland & Co, Allison-s*, Stockton-on-Tees 

Copinger & Со, 45, Lower Mosley-st, Manchester 

Coplaud, С. D., Austin Friars- chmbrs, New- 
port, Mon. 

Copland & Cardin, Austin Friars-chmbrs, N 
port, Mon. 

Copp, G. H., 298, Stamford-st, Ashton-under- 


vew- 


Lyne 

Copping, G. R., Corporation Electricity Works, 
Derby 

Corbett, F., 6. Baker-st, London, W. 

Corin, Valentine, 12, Clarence-st, Penzance 

Corlett, G. Stephen, Corlett Electrical Engi- 
neering Co, Ltd, Wigan 

Cormack, A. C., National Boiler & General In- 
surance Со, 22, St. Апп'х-ко, Manchester 

Corringham, (+. H., 85, Spencer-pl, Leeds 

Corson, F. H., Corporation Electricity Works, 
Blackburn 

Corwes. H. A., c/o C. H. Merz, Collingwood- 
bldgs, Newcastle-on-Tyne 

Cory (Wm.) & Sons, Ltd, Wheatley-rd, Erith 

Cotawortb, W., Calico Printers’ Association, Ltd, 
Mosley-st, Manchester ; and Malabar Mount, 
75, Rosencath-rd, Urmston, Lancs, 

Cottam, Geo. H., Hampstead Borough Council 


Electricity Dept., Stone-yard, Lithos-rd, 
Finchley-rd, London, N.W. 
Cotterell, M. B., Veritys Ltd, Hardman-st, 


Deansgate, Manchester 

Cottrell, S. B., Liverpool Overhead Railway Co, 
51, James-st, Liverpool 

Ccubrougbh, А. C., Mather & Platt, Ltd, Salford 
Iron Works, Manchester . 

Coulson-Crawford, H., 549, , Chester-rd, Corn- 
brook. Manchester 

Court & Olive, 14. Wormwood-st, London, Е.С. 

Couzens, G. E., 219, Commercial-rd, Landport, 
Portsmouth 

Ceuzens, H. H., Corporation Electricity Works, 
Temple Back, Bristol 

Couzens, Н. W., Mesers. Kincaid, Waller, Man- 
ville & Dawson, 29, Gt. George-st, Westmins- 
ter, London, S. W.; and East View, Ux- 
bridge 

Covell, C. E., 13, Trostrey-st, Maindee, New- 
port, Mon. 

Coveney, A., Corporation Electric Tramways, 
Ashton-under-Lyne 

Coveney, Edward, 20, Bellevue-rd, Ramagate 

Cowan, C. J. (Cowans Lid), 82, Victoria-st, 
Westminster, London, S.W. 

Cowan, D., Electricity Works, Croydon 

Cowan, Е. W., West Bank, Disley, Cheshire 

Cowap, G. F., Tarporley, Cheshire 

Cowell, C. CS Corporation Electricity Works. 
Hanley, Staffs, 


(For Telegraphic Addresses and Telephone Numbers see Alphabetical Section.) 
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Cownie, W. B.. National Electric Construction 
Co, Ltd, 34. Victoria-st, London, S.W. 
Сох, Е. F., Burgh Electricity Works, Hamilton, 

N.B. 

Cox, Joseph S., Russell st, Tavistock 

Cox, W., Corporation Electricity Works, Derby 

Cox, W. B., Stonea, March, Cambe. 

Сох, W. J., 26, Bright-terrace, Whitehall-rd, 
Gateshead 

Coxon, James, 35, Sear borough-rd, Leytonstone, 
London, E. 

Coyle, Daniel, 63, Warwick-st, 
London, S.W. 

Cozens-Hardy. E. H. (O'Gorman & Cozens-Hardy), 
82. Victoria-st. Westminster, S.W., and 50, 
Ladbroke-grove, W., London ` 

Crabb & Scn, 58 & 40, Upper Tolse-hill, 100 & 
185, Brixton-hill, and 75, Streatham-hill, 
London, S.W. 

Craig, Edwin E., 57. New King-st. Belfast 

Cramb, А. C., Corporation Electricity Works, 
Croydon 

Cramer, Е. B, De Vere-gardens, Kensington, 
London, W. 

Cramp, K., Tramway Power Station, Cardiff 

Crampton & Со, 75, Queen Victoria-st, London, 
E.C.; and at Cambridge and Bury St. 
Edmunds 

Crampton, Win. John, 73, Queen Victoria-st, 
London, E.C. 

Crapper, Ellis Н., Technical Dept, University, 
College, and 32, Spring НШ-та. Sheffield 

Crawley, С. W. N., 44, Castletown-rd, West Ken- 
sington, London, W. 

Crawley, G. К. E., 44, Castletown-rd, London, 
W. 

Crawley (Joseph) & Sons, 8, Midland-rd, Bed- 
ford 

Crawter, Т. A., High-st, Petersfield 

Crewe, Henry T., M. I. M. E., 25, Chapel.st,Cripple- 
gate, and 11, Queen Victoria-st, London, Е.С. 

Crews & Нап Гога, Cromwell-bldys, 11, Black- 
friars-st, Manchester 

Cripps, G. W., Electricity Works, and 9, Wel- 
lington-st, Bedford 

Crocktord, C., Midland Rly Со, Calvert-st, Derby 

Croft, B. (British Electrie Traction Co), Barrow- 
in-Furnes3 

Croft, Edgar, Street House, Dudley НШ, Brad- 
ford 

Croft, W.J.. Waring & Gillows, Ltd, Cambridge- 
rd, Hammersmith, and 7, St. Ronan’s 
Villas, Ruthall-ave, Bedford Park, London, 
W. 

Crompton, Claude, Thriplands, Kensington-ct, 
Landon, W. 

Crompton, Lieut.-Col. R. E. B., C.B.. Salisbury 
House, London Wall, E.C., and Thriplands, 
West Kensington, W., London 

Crook, Е. M., Electricity Works, Hertford 

Crook, Robert, Yale Electric Power Co, Blaenau- 
Festiniog 

Crookell (W.) & Со, Middleton Electric Light 
& Power Co, Water-st, Middleton | 

Crookes, Henry, A. R. S. M., 109, Ladbroke-grove, 
Notting Hill, London, W. 

Crookes, Prof. Sir William, F.R.S. ke, 7, Ken- 
sington Park-gdns, and 14, Colville-rd, 
London, W. 

Crosbie & Nutter, 154, Renfield-st, Glasgow 


Belgrave-rd, 


Crosland, J. Е. L., Vulean Boiler & General 
Insurance Co, Ltd, 67, King-st, Manchester 

Cross & Со, 169, High-st, Tonbridge 

Cross, E. Corporation Electricity Works, 
Rawmarsh-rd., Rotherham 

Cross, G. & А. J., 27, The Pantiles, Tunbridge 
Wells 

Cross, J. A., 52, Queen Vietoria-st, London, ЕС. 

Cross, W. Е., 79, Sandgate-rd, Folkestone 

Cross, Win., 4, St. Nicholas-bldgs, Newcastle-on- 
Tyne 

Crossley-Jones, Noel, 104, Emlleton-rd, Lewis- 
ham, London, S.E. 

Crouch, Sidney, Prudential-bld;s, 78, King’s-st, 
Manchester 

Crowe, F. T., Isle of Wight Electric Light and 
Power Co, Ltd, Isle of Wight 

Crowe, Percy B., 27, Old Queen-st, London, S.W. 

Crowther, I. A., Electricity Works, Wallasey 

Crowther, J. A., Electricity Supply Station, 
Temple Back, Bristol 

Crowther, J. P., Electricity Works, Workzop, 
Notts. 

Cruise, E. G., 17, Trebovir-rd, London, S. W. 

Cubitt, A. S., 1, Bilton- rd. Rugby 

Cull, A. S., Redcliff-st. Bristol 

Cummins, С. D. C., Tramway Power House, 
Osborne-st. Hull 

Cummins, Chris. J., 12, Lower Abbey st, Dublin 

Cummins & Sons 12. Lower Abbey-st, Dublin 

Cuninghame, James, 16, Stanley-&t, W., Glasgow 

Cunningham, Со. J., 22, Goodall.rd, Ley ton, 
London, E. 

Cunningham, Jas. C., Joy lea, Castle-gardens, 
Cat heart 

Cunnington, J. S., 93, St. Martiu'e-lane, London, 
W. C. 

Curel, F. G., Charlburg, R. S. O. 

Curphey, Alfred, 28, Victoria-st. London, S. W. 
Curphey, Harry, Colne and Trawden Light 
Railways, Dank-chmbrs, Colne, Lancs. 
Curra, John W., Engineer-in-Chief's Office, 

G. P. O., London, Е.С. 
Curteis, A. F. R., 11. Marloes-rd, London, W. 
Curtis & Morand, 83, Bromsgrove st, Birming- 
ham 
Curwen, Chas., 64, Victoria-st, London, S. W. 


Cuthill, A., Corporation Electricity Works, 
Sheffield 

Cutler, Wardle & Co, 55, Dick inson-st, Man- 
chester 

Cuttriss, S. W., Prudentiul-Lldgs, Park- Tow. 
Leeds 


Dagleas, James T., 4, Burrow-st, South Shields 

Dagleas (J.) & Son, 59, Fowler-st, S. Shields ; 
and Ellixon-st, Jarrow 

Dagnan, Rider & Co, 58. Camden-st. №. Shields 

Dale, C., Corporation Electricity Works, Belfast 

Dale, Hy. J., 165, Pentonville-rd, London, N. 

Dale, Wm. J., County of London and Brush 
Co's Station, Oak Wharf, City-rd, E.C., aud 
9, Eglautine-Td. Wandsworth, S. W., London 

Dale, J. Н, 325 & 526, Finsbury Pavement 
House, London, Е.С. 

Dallas, D. F., 13, Cromwell-rd, Wimbledon, 
London, S.W. 

Dallas, J. Douglas, 53, Egerton - gardens, 
London, S.W. | 

Dallaston, W. A., 6, Fyefoot-lane, London, E.C. 

Dalton, F. W., Warwick-ave, Coventry 
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D'alton, P. Walter (Dick, Kerr & Co, Ltd) 
Abchurch-yard, E.C., and 20, Perryn- rd, 
Acton, W., London 

Dalton, R. T., 134, Upper Thames-st, London 

C 


E.C. 

Dalton, W.. Corporation Tramways, Manors, 
Newcastle-on-Tyne 

Dann, Richard, 31, High.st, Maidstone 

Danvers, Baron Alan, 39, Princes-sy, 
Park, Londen, W. 

Darker, A. Hy., J. 
London, S.E. 

Darrah, Н. M., Holme Lea, Hawthorn (rove, 
Heaton Moor, near Stockport 

Dashwood, E. S., Eden Cottage, Whiteabbey, 
Belfast 

Dauncey, G. D., 45, Newhall-st, Birmingham 

Davenport, F. R., British Thoinson-Houston Co, 
Limite, 83. Cannon-st, London, Е.С. 

Davideon, €. S., Council Offices, High-st, 
Mortlake, London, S.W. 

Davidson (W. M.) & Steel, 
Glasgow 

Davie (J. F. Palmer & Co), 42, Castie-st East, 
Oxford-circus, London, W. 

Davies, А. W. (Mavor & Coulson, Ltd), Mile 
End, Glasgow 

Davies (Су) & Co, 754, Little Britain, London, 
E.C 


Hyde 
Stone & Co, Deptford, 


74, York-street, 


Davies, Cyril E., Corporation Electric Tram- 
ways Dept. Cardiff 

Davies, F. Е., 51, Tregunter-rd, London. S.W. 

Davies, F. H., 50, Fairlawn-grove, Fairlawn 
Park, Chiswick 

Davies, Trevor, Tramway Power Station, Cardiff 

Davis, A., Lancashire County Asylum, Winwick, 
Warrington | 

Davis, Albert L., Guernsey Railway Co, Ltd, 
and Vue du Lac, Guernsey 

Davis, C. F. (Kennedy & Jenkin), 17, Victorta- 
st, London, S.W. ; and Osinington, Priest- 
land-rd, Sidcup 

Davis, Chas. R. S., 5t. John's Vicarage, Har- 
borne, Birmingham 

Davie, C. M., Corporation Electricity Works, 
Barrow-in-Furness 

Davis, F. Wm , Cleveland Bridge and Engineer- 
ing Co, Gateshead 

Davis, Geo., 15, Victoria-st, Westminster, Lon- 
don, S.W. 

Davis, H. (John Davis & Son (Derby), Lid), 
All Saint' в Works, Derby 

Davis, Thomas, Oaklands, Hill-In, Southampton 

Davy, W. J., Assoc. M. Inst. C. E., Assoc. Inst. E.E., 
M. LM. E., Crown-bldgs, 62, Old Broad-st, 
Londor, E. C. 

Dawbarn, R. A., M. I. E. E. (Mordey & Dawbarn), 
82, Victoria-st, Westminster, London, S.W., 
and Wierton, Granville-rd, Sidcup 

Dawkina, A., 11, Bensham-lane, Croydon 

Dawkins, H. J., 55, Caversham-rd., Kentish 
Town, London, N.W. 

Dawson, Ch. Wm., Clarence Iron and Steel 
Works, Leeds 

Dawson, J. E., Corporation Electricity Works, 
West Hartlepool 

Dawson, J. Wp., 15, Rugby-pl, Bradford 

Dawson, Philip (Kincaid, Waller, Manville & 
Dawson), 29, Gt. SES st, Wes minster, 
London, S. үү: 


Day, Arthur А., Corporation Electricity Works, 
Spa-road, Bolton 

Day, B. J., Fairwell, Llandaff, South Wales 

Day, Gerald St. John, Mumps Electrical Works, 
Albert-st, Oldhani 

Dayson, A. R., Corporation Tramways, Sunder- 
land 

Deacon, Maurice, Whittington House, near 
Chesterfield 

Dean, A., 82, Bromley-rd, Beckenham 

Dean. Herbert, 6, Gerald- rd, Lower Broughton, 
Manchester 

Deane, Edward, 1, Arthur-st East, E.C., aud 
676, Old Kent-rd, S. I., London 

Dearlove, Arthur L. Clark, Forde & Taylor, 
4, Great Winchester-st, London, Е.С. 

Deighton, C., Great Central Railway, Electric 
Power House, Marylebone Station, London 
W. 

Denner (E. С.) 
Sheffield 

Dennis, Geo. D., 26, Newton-rd, London. W. 

Denny, А. (Messrs. Wm. Denny & Bros.), Leven 
Ship Yard, Dumbarton 

Dent & Helly er, 25, Rei Lion.sq, and 75, 
TheobakUs-rd, London, W. C. 

Denton, F. M., Beverley, E. Yorks. 

Denton, H. H., Corporation Electricity Works, 
Crewe 

De Puy dt & Poncin, Marion-st, Birkenhead 

Dewas, Edward, 24, London-rd, High Wycombe, 
Bucks. 

Dewhurst, Edward, 89, Fishergate, Preston 

Dewhurst. J. H., 6, Sheldon-rd, Netheredye, 
Shettield 

Dewhurst, John, 52, North. End-rd, West Ken- 
sington, London: W. 

de Winton, W. H., 60, Duke'e-avenue, Chiswick, 
London, W. 

Dibben Bros., 24, South.st, Dorchester 

Dick, J. R., Reason Manufaeturiug Co, Ltd, 
Lewes- rd, Brighton 

des (A.) & Co, Telephone: bldys, Newhall- 

Birmingham 

Dickinson, Albert, 19.21, Upper Mill-hill, and 
Electrical Wor КЗ, Armley, Leeds 

Dickinson, Harold, Corporation Electricity 
Works, Whitehall-rd, and Woodfield, Nurth 
Park- rd, Roundhay, Leeda 

Dickinson, W., Church Acre Works, Guildford, 
Surrey 

Dickson, E. H. L., Corporation Electricity Works, 
Salford, and 44, Bolton-rd, Pendleton, 
Manchester 

Dickson, W. К. L.. 64, Strand, London. W.C. 

Dieppe, В. C., Landedowne Lodge, Dartmouth- 
rd, Fores:-hill, London, S. E. 

Digby, Thos. J., 52, Shaftesbury- ave, & Archer- 
at Works, Gt. Windaill- at, London, W. 
Digby, Wm. P.. Trafalgar- Lldga, Charing Cross, 

London, W. C. 
Dillon, Patrick, Thomond Gate, Limerick 
Ditchtleld, Gro. F., 68, Wilmslow-rd, Man- 
chester 
Dix, Н. У. W., 
sirinipngham 
Dixon, А. W., Imperial-bldgs, Westgate-rd, 
Newcastle-on-Tyne 
Dixon, Edward, 74, Bartholomew-rd, Camden-rd, 
London, N.W. 


& Co, Ltd, 268, Glossop-rd, 


Occan-chmbrs, Waterloo-st, 
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Dixon, Geo., Brot ton Hall, Brot ‘ov, R. S. O., Yorks. 

Dixon, Geo., 27, Church-st, Barrow- in- Furness 

Dixon (H. D.) & Green, Hyde Park, Leeds 

Dixon, L. W., 5, Great George-st, London, S. W. 

Dixon, R. F., Tramway Power Station, Osborne- 
st, Hull 

Dixon & Johnston, Midland Bank-chmbrs, 104, 
Duke-st, and 16, Cavendish-st, Barrow-in- 
Furness 

Dobbie, Robert 5., Woodcot, Brockweir, near 
Chepstow 

Dobson, J. R., Londonderry, Bedale, Yorks. 

Dobson, Sydney T., St James's and Pall Mall 
Electric Light Со, Carnaby-st, London, W. 

Dodd, J. N., c/o Dick, Kerr & Co, Preston, 
Lancs. 

Dolby & Williamson, 8, Princes-st, Westminster, 
London, S.W. 

Dolton, Wo., Engineer's Office, P.O., Mount 
Pleasant, London, E.C. 

Doman, Ovide F., Cosbycote-avenue, Herne 
Hill, London, S.E. 

Donaldson & Owens, 8, Albert-bldgs, Preeson’s- 
row, Liverpool - і 

Donner, Wm. H., Ingleside. 31, Lyndhurst- rd, 
Hampstead, Lond: n, N.W. 

Donnison, A. P., 19, Womersley-rd, Crouch Hill, 
London, N. 

Donnison, F. A.. 116, Gt. Portland-st, London, W. 

Donnison, Sillem & Co, 116, Gt. Portland-et, 
London, W. 

Donnithorne, Н. E., 76, Queen’s-gate, London, 
S.W. 

Donoghue, E., Electricity Supply Works, West 
Caroline-st, Black pool 

Donovan, G. O., Victoria Works, Plume-st, 
Aston, Birmingham 

Donovan, H. C., 10, Coleraine-rd, Westcombe- 
park. London, S.E. 

Doran, W. E., c/o British Westinghouse Co, 
Norfolk.st, Strand, London, W.C. 

Dorman, А. H. (Manager London Office, Dorman 
and Smith), 94, Charing Cross-rd, London, 
W.C. . i 

Dorman, C. M., M. I. E. E., Ordsal Electrical 
Works, Salford, Manchester 

Dorrell, H. B., Electricity Worka, Bury, Lanes. 

Doudney, S. P., British Insulated and Helsby 
Cables, Ltd. Prescot, Lanca. 

Dougan, John, 52, St. Euoch-:q, Glasgow 

Doughty, F. J., New-st, Margate 

Douglss, C. E., Salford Iron Works, Manchester 

Douglas, John, 12, Exbibition-rd, and Cromwell 
Works, Queensberry Mews E., London, S.W. 

Dowden, A. F., Corporation. Electricity Worka, 
Croydon 

Dowling, F. N., Swan-bldge, Edmund-st, Bir- 
mingham 

Downe, Reginald Sydney, Borough Electrical 
Engineer, Electricity Dept, Esstbank-st, 
Southport 

Dowsham. Joseph, Fleet st, Bury, Lancs. 

Dowsing, H. J., M. I. E. E., 24, Budge-row, Cannon- 
st. London, E.C. 

Drabble, W. T., West-st, Leeds 

Drake, Bernard Mervyn, 66, Victoria-st, London, 

S. M.; and Hurnford, Sanderstead, Surrey 

Drake, Charles S., 45, Newhall-st, Birmingham 

Draycott, R. S., Scotti-h Houre-to-House Elec- 
tricity Co, Coatbridge, N.B. 


Drew, J. W., 20, St. Petersburg. pl, London, W. 

Drewett, G. H. S., Queen Anne-bldgs, Baldwin- 
et, Bristol 

Driscoll, P. J., 12, Soho-st, London, W.C. 

Driver, G. W. S., Guerasey Electrie Supply Со, 
Les Amballes, Guernesey 

Drury, С. L., 22, Victoria-rd, Rathgar, Dublin 

Dryburgh, Alex. P., Corporation Electricity 
Works, Dewsbury 

Drysdale, Win., Corporation Electricity Works, 
Falkirk 

Duck & Brown, 10 & 12. Edmund-st, Birmingham 

Duesbury, Trevor, Electricity Works, Sutton 
Coldfield 

Duff, J. & J., Upper Bridge-st, Stirling 

Duff (William) & Co, 60, Elliot-st, Glasgow 

Duncan, E. McG., 27, Old-Queen-st, Westminster, 
London, S. W.; and Ipswich 

Duncan, R., Tramway Power Station, Cardiff 

Duncan, W. E. D. 20, New Bridge-st, London, 
Е.С. 

Duncan, W. H., Borough Electrical Engineer's 
Office. 55, Ба an- id, Harrowyate 

Duncan, W. J. V. (Foxcroft & Duncan), 24, 
Qucen'e-rd, Dalston, London, N.E. 

Dunlop, Е. W., 4 and 5, Warwick-court, High 
Holborn, London, W.C. 

Dunn, Andrew 5., 1, Thornville-ter, Hillhead, 
Glasgow 

Dunton, E. W., British Accumulator Co, Ltd, 
15, Victoria-st, London, N.W. 

Du Pasquier, А. E., 76, Convaught.rd, Roath, 
Cardiff 

Durham, E. W., District Counc'l’s Electricity 
Works, Durnsford. rd, Wimbledon, London, 
S.W. 

Durnford, Chas. W., Acton and Chiswick Poly- 
technic, Bedford Park, W., 8, Belle Vue-ter, 
Charlton-rd, 5.Е., London 

Durrant, F., 52, Western-rd, Bexhill-on-Sea 

Durtnall, W. P., 47, Crofton Park-rd, Brockley, 
London, S.E. 

Duthy, J. W. B., Islip Grange, Thrapston 

Dyer, Wm. Alfred, 794, Gracechurch-st, Londor, 
Е.С. 

Dymond, E. R.. Maesvdderwen, Hirwain, Glam. 

Dyson, J. D., 17, Rosslyn-pl, St. Margarets-rd, 
Horton, Bradford 

Dyson, J. E., Shambles-In, Huddersfield 

Eadie, Norman, Messrs. Jumes T. Donald & Co, 
Ltd, 55, McAlpine-st, Glasgow 

Earle, Hardman, M. I. E. E., Mather & Platt, Ltd. 
salford Iron Worka, Manchester ; and 
Kuightsbridge-mans.,Drompton-rd, London, 
S.W. 

Easton, Courtney & Darbishire, 25, Victoria.st, 
London, S.W. 

Eastwood, J. W., Corporation Electricity Works, 
Bolton-rd, Bradford 

Ebel, Julius, 51, Charlton-ln. Old Charlton, Kent 

Eborall, А. C., Temple Bar House, Fleet-st, E.C., 
& Kirkstall Lodge, Tulse-hill, S.W., London 

Eccles, E. E., British Aluminium Со, Foyers, М.В. 

Eck, Justus, М.А. (Cantab), M. I. E. E., 151, Queen 
Victoria-st, E.C.. and 10, Priory-rd, Chis- 
wick, W., London 

Eckereley (E. J.) & Co, 34, John Dalton-st, 


Manchester j 
Ede, Harry J., 6, Ormonde-bligs, Station-rd 
Epsom 
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Edgar, James, Nithsdale, Wrexham 

Edgcomte, J. E., Electricity Works, Kingston- | 
vpon-Thames 

Edgeumbe, Kenelm, Assoc. M. Inst. C. E., Everett, 
Edgecumbe & Co, 151-152, Great Saffron-hill, 
E.C., and 33, Tedworth-sq, Chelsea, S. W., 
London 

Edmond-, J. F., St. Margarete, Duncombe Hill, 
H«nor Oak Park. London, S.E. 

Edmondson, Frank, Manx Electric Railway Co, 
Douglas, Isle of Man 

Edmondson, J. (Edmoz dson & Purdom, Ltd), 
Bradford 

Edmondson, J. A., Cowlishaw, Walker & Co., 
E: ruria Works, Stoke-on-Trent 

Edmunds, Henry, Parliament Mansions, Victoria- 
at, and Autron, 71, Upper Tulse-hill, Lon- 
don, S. W.; and W. T. Glover & Co, Ltd, 
Trafford Park, Manchester 

Edmunds on, J. E., Urban Electric Supply Co, 
Auchronie, Manor-rd, Sc u borough 

Edmundson, J. W., Sunbeam Lamp Co, 
Gateshead-on-Ty ne 

Edwards & Armstrong, 17, Working-st, Cardiff; 
Brosd Weir Engine Works, Bristol; and 
at Exe'er, Heretord and Merthyr 

Edwards & Co, 113 & 119, Fore-st, London, Е C. 

Edwards, G. T. C., Bristol Trainways & Carriage 
Co, Dristol 

Edwarda, S. Burton, 5, Cromford-s‘, 
Manchester 

Edwards & Shaw, 105, Colmore-row, Birmingham 

Edwarda, W. Rowland, ThainesValley Launch Co, 
RiversideWorks, and “ Rosedale,” Wey bridge 

Edwards, W. V., c/o Disk, Kerr & Co, Abchurch- 
yard, Canuon-st, London, Е.С. 

Egan, C. Hoard, 55, Park-ave, Sidney Parade, 
co. Dublin 

Eggers. F. T., 11, Portland-pl, London, W. 

Ekin. Tom, 21. Old Queen-st. London, S. W. 

Ekström, А хе], General Elect ic Co. of New York, 
83. Cannon-st, London, Е.С. 

ELECTRIC CONSTRUCTION COMPANY, 
Limited, Dashwood House, New Broad-st, 
London, E. C.; and Wolverhampton Вее 
insert Advt. facing p. 1088 : 

ELECTRICAL 8TANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(‘Standardizing London, 5048 Gerrard) 

Eley, С. V. A., Arcade-chmbrs, Northampton 

Ellicott, E. A., Central Electricity Supply Station, 
Fleet-st, Dublin 


Ltd, 


Market-st, 


Elliott, Chris., 2, St. George's-villas, Bowes-road, . 


Palmer's Green, London, N. 

Elliott, James Mountjoy, 142, Mitcham-lane, 
Streatbam, London, S.W. 

Elliott, J. E. (Hill, Upton & Co), 22, George-st, 
Oxford 

Ellis, Arthur, Corporation Electrical Engineer 
and Tramwaya Man: ger, Central Offices, The 
Hayes, Cardiff 

Ellis (C. Н.) & Co, 29, Chivalry-rd, New Wands- 
worth, London, S.W. 

Elis G. A., Ligbting and Charging Station, 
Goring, Reading 

Ellie, John, Borough Electri al Engineer, Corpor- 

a'iou Electricity Works, Morley 

Elis R. G. W., 9, Curteret-et, Westminster, 
London, S. M 


| 


и i 


Elli, T. W., 2, St. George's-ter, Swan:ca 

Ellis & Ward,, 75 Edinund.st, Birmingham 

Elward, H. L., ( 'entral Eleeiriei y Supply Station, 
Fleet-s*, Dublin 

Elwin-Coles, J., The Chantry, Harpenden, Herts. 

Emmott, Walter. M. Inst. E. E., Assoc. M. Inst. C. E., 
55, Commercial-st, Halifax 

ENGINE, POILEP AND E. L. INSURANCE СО, 
LTD, 12, King-st, Manchester; 49, Queen 
Victoria st, London, E. C.; and 65, Renfield- 
st, Glasgow Bee Advt., р. 1196 

Eng'aud, Robinson & Co, Ltd, 84. Parliament-st, 
Harrogate 

Enright, James, B.Sc., 47, Vietoria-st, S.W., and 
202, Hollan?-rd., W., London 

Enrigh’, James 8 , 47, Victuria-st, S.W., and 202, 
Holland-rd, W.. London 

Езтагећ (C. A.), Morri« & Co. 62, Albert-rd, and 
Liothorpe Middlesbrough 

Esslemont. A. S., County of Durham Electrical 
Power Dissribution Co, Ltd, Electricity 
Works, South Shore-rd, Gateshead ; and 
at Durham and Jarrow 

Esson, Chas., Tredegar Iron Works, Tredegar, S. 
Wales 

Esson, W. B., C. E., M. Inst. C. E., Messrs. Johnson. 
& Phillips. Victoria Works, Charlton, Kent 

Estler, Paul, Messrs. Siemens Brothers & Co's 
Works. 1 London, S. E. 

Eugt ne- Brown, E., с/о Messrs. J. H. Holmes & 
Co. Portland- Ar а -оп-Тупе 

Euler. L. Н.. 45, Mathews Park-ave, Stratford, 
Londen, Е. 

Eorich, H. O., £8, Trioity-rd, Bootle 

Eustace, J., Central Electricity Station, West Ham 

Evana, С. E. F., Electricity Works, Stonehouse, 
Devonport 

Evans, D. O., National Electric Coastruction Со, 
245, High-st, Bangor, Wales 

Evans, Е. М., 18в, Fountain-st, Manchester and 
Oswald. rd. Oswest ry 

Evans, F. J., Barry Railway Co, Barry, Cardiff 

Етар, G., Electric Lighting Station, Eldon- rd, 
Cardiff 

Eve, Alfred, Uralite Works, Higham, Kent 

Evershed. Sydney, Acton-In Works, Chiswick, 
London, W. 

Everson & Hughes, 4, Mason's ave, Basinghall-st, 
and 59, Moorgate-st, London, Е.С. 

Ewen, Edwin I., 19, Bon Accord-terrace, Aber- 
deen 

Eyes, E., c/o Willey & Co, Exeter 

Eynon, (ico. L., 14, Victoria-st, S. W., and 51, 
Rupert.st, Cavendish- st, W. ‚ London 

Fairchild, H. E. „ 4, Violet- hill, St. John's Wood, 
London, N. W. 

Fairley, Frank, 2 9, Queen-st-pl, London, Е.С. 

Fairley, W., 69, Victoria-st, and Mortlake, Lon- 
don, S.W. 

Faiclie (T.) & Co, 6, New Wynd, Glasgow 

Fairweather, C. W., Northern Counties Electricity 
Supply Co, 13, Mosley-st, Newcastle-on-Tyne 

Fairweather, J. G., B.Se., College of Science and 
Technology, 55, Frederick at, Edinburgh 

Faleke, Cecil D., Coleshill-st Electrical Works. 
Birmingham 

Falconar, Cross & Со, 4, St. Nicholas-bldgs, 
Newcastle-on- Tyne 

Faleonw, O. L., A. M. I. E. E., 4, St. Nicho'as- 
bldgs, Newcastle-on-Tyne 
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Falkenstein, Conrad К., 4, Northstead-rd, Tulse 
Hill- park, London, S.W. 

Falshaw, Reginald, Albert-chmbrs, Albert.st, 
Harrogate 

Fanta, F., 4 and 5, Warwick-court, London, W.C. 

Farlow, С. F., 33, Marchmont.sueet, London, 
\.С. 

Farmer (Henry) & Co, 178, Wardour-street, 
London, W. 

Farmer, Henry, Honam, King's Hall-rd, Kent 
House, Beckenham 

Farrar, Alfred, Notts Works, Newark-on-Trent 

Farrell, H. O., 106, Princess-st, Mauchester 

Farrow, A. E., Windsor, Electrical Installation 
Со, Peascod-st, Windsor 

Fase, 5. Н., Callender's Cable and Construction 
Co, Hamilton House, Victoria Embank- 
ment, London, E.C. 

Fawcett, E. M., 4, Sydney-ter, New-street, 
Paignton 

Faweus, W. P. James, M.LC.E., M. I. E. E., 14, 
College land, Manchester 

Fazackerley, Edw., Rainhill Asylum, Rainbill, 
Lancs. 
Fedden, 5. Edgar, Corporation Electric Supply 
Department, Commercial-st, Sheffield 
Feetham, Mark, London Electric Supply Cor- 
poration, Deptford, London, S.E. 

. Feldinan, Oswald, Siemens Brothers & Co, York 
Mansion, York-st, Westminster. London, S. W. 

Felgate, A. E., 10, Queen Victoria-st, Reading 

Fell, A. L.C., London County Council Tramways, 
505, Camberwell New-rd, Londor, S.E. 

Fell, Alfred, 7, Elborow- st, Rugby 

Fella, Е., Corporation Electricity Worke, Croydon 

l'ellingham, E. E., 78, Shaftesbury-rd, Brighton 

Fellowes, H. J., 74, Elswick-rd, Newcastle-on- 
Tyne 

Fellows P. V.) & Co, Cross-st, Walsall 

Fellows, Thomas H., 12, Burlington-chmbrs, 
New-st, Birmingham 

Fennell, T., 46, Paynton-rd, St. Leonard's, 
Hastings 

Fennell, W., 
London, Е. 

Feming, E. G., 5, Briarwood-rd, Clapham, 
London, S.W. 

Ferguson (D.) & Со. 132, West Nile-street, 
Glasgow 

Ferguson (J.) & Co, Ballymena, со. Antrim, 
Ireland 

Ferguson, Jobn E., Gresham-chmbrs., Wolver- 
hampton 

Ferguson, R. S., Southampton Docks, South- 
ampton 

Ferguson, Russell F., Electricity Works, Earl-st, 
and West Helm, Priory-rd, Hastings 

Ferguson, Thos., British Westinghouse Со, Ltd, 
Norfolk-st, Strand, London, W.C. 

Ferguson, W. J., Electricity Works, Summer-st, 
Redditch 

Fernie, F., Electricity Works, Edinburgh 

Ferranti, Sebastian Ziani de, Ingleside, Lynd- 
hurst-rd, Hampstead, London, N.W. 

Ferry & Со, 153, Shaftesbury-ave, London, W.C. 

Field, A. B., Hoath, Crowborough, Sussex 

Field, А. M. C., 44, Cambridge-rd, Thornaby- 
on-'l'ees 

Field, J. Hermann, St. Jehn's House, Sevenoaks, 
Kent 


8, Ferndale-rd, Leytonstone, 
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Field, M. B., 18, Farnaby-rd, Bromley, Kent 

Fildes, S, 42, Great Underbank, Stockport 

Filgate, A. S., 10, Queen Victoria-st, Reading 

Finlay (Wm.) & Co, 16, №. St. Andrew-st, 
Edinburgh 

Fiulay, Wm., jun., 77, Great King-st, Edinburgh 

Fippard, A. J., Broad Sanctuary-chmbre, West- 
minster, London, S.W. 

Firth, Harold W.,Electric Lighting Station,Great 
Eastern Railway, Norton Folgate, London, 
Е.С. апа 16, Frederica-rd, Chingford, Essex 

Fitch (B. 2.) & Co, 560, Goswell-rd, London, Е.С. 

FitzHerbert, A. H. F., 4, Harefield-rd, Crouch 
End, London, N. 

Fitzsimons, Hiram, 9, Stanley-st, Craigton, 
Govan, Х.В. 

Fleming. T. J., British Thomson Houston Co, Ltd, 
85, Cannon-st, London, E. C. 
Flemyng, M. C., Richmond (Surrey) 

Light and Power Co, Richmond 

Fletcher, B. Morley, 7, Victoria-st, Loudon, S. W 

Fletcher, F. Purser, Electricity Works, Fulham, 
London, S. W. 

Fletcher, G. E., A. M. I. C. E., M. I. E. E., 77, King- 
at, Manchester; and The Homestead, Cale 
Green, Stockport 

Fletcher, R. H. (Lewis & Fletcher), Prudential- 
bldgs, St. Mary’s-st, Cardiff; aud Essendene, 
Llonrishen, Glam. 

Fletcher, W., Ovingham House, Beech Grove, 
Whitcham, R.5.0., co. Durham 

Flew, Е. R., 83, North End-id, West Kensing- 
ton, London, W. 

Flood, С. 5., 670, Mildmay-rd, Chelmsford 

Flood, W. H., Thames Ironwerks Co, Ltd, Orchard 
Yard, Millwall, London, E. 

Flower, John Wm., Brush Co, Belvedere-rd, 
London, S.E. 

Коаје, W. S., Corporation Electricity Works, 
Guuwharf-rd, Portsmouth 

Fooks-Bale, J. H., Tramways Dept, 55, Piccadilly, 
Manchester | 

Foote, Henry, 66, Victoria-st, London, S.W. 

Forbes, F. E., 9, King.st, Southport 

Forbes, George, M.A., F.R.S., M. Inst. C. E., Фе. 34, 
Great George-st, West minster, London, S. W. 

Кога, A. C., 29, Hall Croft, Beeston, Notts. 

Ford, Frederic W., St. Keverne, Park Hill-rd, 
Wallington, Surrey 

Ford-Moore, A. P., 9, Lanimas Park-gdns, Ealing, 
London, W. 

Forman, W. J. G., Moffat, N.B. 

Forrest, Frank, 86, Fenchurch-street, Londo n 
E.C. 

Forster, А. L., Chance Bros. & Co, Smethwick, 
near Birmingham 

Forster, Н. В. G., Electricity Works, Brompton, 
Kent 

Fortenbaugh, S. B., Hamilton House, Victoria 
Embankment, London, Е.С. 

Foster, D. B., 26, Victoria-rd, Leeds 

Foster, Herbert F., Electricity Works, Church- 
st, Epsom 

Foster, Н. Llewellyn T., 12, King-st, Manchester 

Foster, James, Meat Market Electric Lighting 
Plant, Birmingham 

Foster, Ll. Ll., 76, Ludgate-hill, E. C., and 12, 
Leighton-cres, Kentish Town, N.W., London 

Foster, R., District Council’s Electricity Works, 
Astou Manor 
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Foster, S. S., Electricity Power Station, Ilkeston, 
Derby 
Fowler, G. V., Albert Works, Graham-st, Bir- 
mingham, and The Chesnuts, Warwick 
Fowler, Н. F., 45, Morpeth-rd, Hackney, Lon- 
don, N.E. 
Кох, F. W., 39, Bank eat, Ashford, Kent 
Fox, H., Morley Flee Engineering Со, Troy Worke, 
Stanningley ; and The Avenue, Roundhay, 
Leeds 
Foyster, A. H., Corporation Electricity Works, 
Dewar-pl. Edinburgh 
France, A., Kensington and Knightsbridge Elec. 
Lighting Co., Knightsbridge, London, S.W. 
Francis, A. H. M., 76, Culverden-rd, Balham, 
London, S.W. 
Francis, H. F., Oxford Eleetrie Co, 45, Broad.st, 
Oxford 
Francis, Leo. 55, St. John's.hill, Clapham 
Junction, London, S.W. 
Franklin. E. Stanley, c/o Bengal-Nagpur Rly Co, 
152, Gresham House, London E.C. 
Fraser, W. A., Electricity Works, Nelson 
Frazer, T.. 114. Broadway, Paistow, Essex 
Frazier (II. P.) & Co., 23,Congreve-st, Birmingham 
Fredgley, H. D. Calleuder's Cable nnd Construc- 
tion Со. Hamilton House, Victoria mbank- 
ment. Lou lon, E. C. 
Freeman & Co, 21, “wal!luw-st, 
London, W. 
Freeman, John George, London Electric Supply 
Corporation, 25a, Cockspur-st, London, S.W. 
French, A. H... Chelmsford Electric Light Co, 
Chelms'ord 
French (J. L.) & Со, 36, Devonsbire- rd, Bexhill 
Fricker, Guy C., 82, Victor ia-st, and“ Redcot,” 
Putney -in, London, S. W. 
Fricker & Miller, 82, Victoria-st, London, S. W. 
Friederichs, H. F., Borough Electrical Engineer, 
Burn- rd, West Hartlepool 
Frisby, W., Corporation Electricity Works, Col- 
cheater 
Fry, С. C., 6, Kirby-st, Loudon, Е.С. 
Fryer, W. J., Kaylis House, Maidenhead, and 
Sloane eq, London, S.W. 
Fuller, Arthur J., Borough Electrical Engineer, 
Electricity Works, Fulham, London, S. W. 
Fuller, Edwin E., 141, West Georye-st, Glasgow 
Fuller, John L., 110, Cannon-st, London, E.C. 
Fullerton, R. A., 1, Strathmore-gidns, Hillhead 
Glasgow 
Fulton, R. N., 2, Wood-st, Rugby 
Fulton, T. Crichton, A. I. E. E., 44, West George- 
at, Glasgow 
Furnesa, Сћаз., Borough Electrical and Tramway 
Engineer, Corporation Electricity Works, 
Blackpool | 
Furnies, David, 67, Baltic-rd, Attercliffe,Sheffield 
Furnias, H. J., Camden-st, Derby 
Kurse (W. J.) & Co, Traffic.st, and 17, Burton at, 
Nottingham 
Futt, C. B., Electricity Works, Grosvenor-rd, 
Aldershot 
Fyfe, Aiex. M., 161, Union-st, and 200, Rose- 
. mount-pl, Aberdeen 
Fynn, V. A., 18, Apsley-cres, Manningham, 
Bradford 
Gadsby, C. H., Wh. Se., M.LE.E., 20, Victoria- 
at, Westminster, London, S. W. 
Gadsby, D. J., Hove Electrie Lighting Co, Ltd, 
Davigdor-rd, Hove, Sussex 


Picadilly, 
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Galliera, H. J., 21, St. James. st, Brighton 

Galpiu, W., Yalding, Maidstone 

Galsworthy, M. H.. 69, Br adhurat-gdns, South 
Hampstead, London, N.W. 

Garbutt, Alfred E., Westhill, Lancaster Park, 
Harrogate 

Garcke, Emile, Donington House, Norfolk-st, 
London, W.C. 

Gardner, J., Chislehurst Electric Supply Co, 
Chislehurst 

Gardner, M. R., 27, Thuilow.rd, Hampstead, 
London, N.W. 

Garlick & Sykes, Abchurch-yard, Cannon-st, 
London, B.C. 

Garnett, C., Electricity Works, Darwen 

Garnett, C. J., 8, Hird-st, Knuwle-park, Keighley 

Garside, F., Electricity Works, Aldershot 

Garside, J. W., Di-tri:t Council's Electricity 
Works, Henden Bridge 

Garstang, H., 69, Darwen-st, Blackburn 

Garton, E., 12, Claremont-rd, Rugby 

Garvey, Geo. B., Thornvale, Moneygall, King’s 
County, Ireland 

Gascoigne (E. P.) & Co, 152, George: street, 
Croydon 

Gatehouse, T. E., 4, Ludgate-hill, London, B.C. 

Саше, A. W., 33a, Магіоев-гі, Kensington, 
London, W. 

Gaudron & Spencer, 252. Hornsey-rd. London, N. 

Gawthorp C. А. Surveyors Dept, North 
British and Mercantile Insurance Co, 61, 
Threadneedle-st, Loudon, E. C.; and 38, 
Clyde-1d, Croydon 

Gay, Albert, Electricity Supply Station, 1165, 
North-grove, London, N. 

Geary, Fred. Chas, 189, Wolverbampton.st, 
Dudley 

Gée (J. A.) & Co, 52, Upper Jackson-st, Hulme, 
Manchester 

Gee, W. W. Haldane, Municipal School of Tech- 
nology, Manchester ; aud Carola Villa, Sale 

Geen, Charles, Culver Lodge, Newton Abbot, 
South Devon 

Geen, Henry, Okehampton, Devon 

Geipel, Edward, 2, Scarboro'-st, W. Hartlepool 

Geipel, Willimn, 72a, St. Thomas-st, and 97, 
Shooters Hill-rd, Blackheath, London, S. E. 

Gell, John, 8, South wood-mans, Hizhgate, Lon- 
don, N. 

Gerhardi, C. H. W., 9, Gladwell-rd, Crouch Епа, 
London, №. 

Gerland, Philip, 340, Blackburn-rd, Accrington 

Gerrard, Alexander, 19, Battlefield-gdas, Lang- 
side, Glasgow 

Gibbard (Thos.) & Sons, 37, High-st, Wimble- 
don, Loudon, S.W. 

Gibbings, Alfred H., Chief Engineer Stalybridge, 
Hyde, Morsley & Dukintield Tramways and 
Electricity Board, ‘Town Hall, Stalybridge 

Gibbings, W., M. I. E. E.. 11, Howard Drive, 
Grassendale, Liverpool 

Gibbons, К. C., 1, Bishopsthorpe-rd, Sydenham, 
London, S.E. 

Gibbs, G. J., Bamber Bridge, Lancs. 

Gibson (D.) & Son, 37, Park Cross-st, Leeds 

Gibson, С. H., 246, Bath-st, Glasgow 

Gibson, Hugo, 107, John  Bright-street 
Birmingham 

Gib:on, James, 42, Nicholson-st, Edinburgh 

Gibson, J. W., В. Bowran & Co, д, St. Nicholas- 
bldge, Newcastle-on-Tyne 


ELEC. ENG 


_ 1904." THE ELECTRICIAN” 


1124 


Gibson, 5. C., Municipal Elec. Works, Nuneaton 

Gideon, Edgar T., 17, Sussex-st, London, S.W. 

Gifkins (A. V.) & Co, 68, Victoria-st, London, S. W. 

Gilbert. A. С., Corporation Ele:tricity Works, 
Ilkeston, Derby 

Gilbert, Arthur Е., 25, King John-ter, Heaton, 
Newcastle-on-'l'yne 

Gilbert, C. E. G , Chingford, Essex 

Gilbert, U. B., “Cantley,” Tunbridge Wells; and 
Chingford, Essex 

Giles, A. S., Electricity and Tramway Depart- 
ments, Corporation Elec. Works, Blackburn 

Giles, Bertram S., c/o Mather and Platt, Salford, 

and $1, Victoria-ave, Didsbury, Manchester 

Arthur B., Carlton, Blackheath Park, 

London, S.E. 

Gill & Co, Holbeck-lane, Leeds 

Gill. J. C., Town Hall, Peterborough 

Gillard & Со, Terret:s-p!, Upper-st, Islington, 
London, N. 

3illespie, М. McA., British Westinghouse Co, 
Tratford Park, Manchester 

Gillies & Hornidge, Albert-bdys, 49, Queen Vic- 
toria-st. London, Е.С; and Buckingham 

Gillin, С. A, Corporation Electricity Works, 


Gill, 


Gordon-Smith, A. Т., Hammersmith Electricity 
Works, 57, Fulham Palace-rd, and 68, Lan- 
caster Gate, London, W. 

Gorham, J. M., 66, Victoria-st, Westminster, 
London, S.W. 

Gorier, Wm. H., 184, Castle-rd, Cardiff 

Gorrisen C., Siemens Bros. & Co, Ltd, York 
Mansion, Westminster, London, S. W. 

Gott, А. E., Messrs. Veritys Ltd, Aston, Bir- 
mingham 

Gott (Chas.) & Sons, 72, Swan Arcade, Bradford 

Gott, R. E., 8, Charles-st, Bradford 

Gough, L. A., Empire Hotel, Buxton 

rough, T. J., 32, High Bank. Gorton, Manchester 

Gower, Geo. F., S. Е. & C. Rly, Victoria Station, 
London,S.W. 

Grace, Е. H., Tynemouth Electricity Works 
North Shieles 

Gradon, Thompson, Jun., 131, Percy-st, New. 
castle-on- Tyne 

Graff, К. H., Holbrook House, The Parade, 
Saudgate 

Graham (Alfred) & Co, St. Andrew'a Works, 175, 
Peckham Park-rd, London, S. E. 

Graham & Banks, 445. Oxford-st, London, W. 


Bolton- rd. and 38, Carlisle-cree, Bradford 

zilwore & Со, 25, Fountain-st, Beltast 

Gilmore, L. С., Corporation Electricity Works, 
Bexhill 

Girdlestone & Co, 16. Davies-st, Berkeley sq, 
London, W. 

Glenn, Fereday, Hampshire Light Railways Co, 
Cosham вод Hornodean, Hants. 

Glenn, John, 11, Queen Victoria-st, London, Е.С. 

Globe Electrical Со, 42, Wenlock.et, Hull 

GLOVER (F. А.) & CO, Ltd, 10 and 12, Garrick- 
st, Covent Garden, London, W.C. 

Gcatcher, R. G., Effingham House, Arundcel.st, 
London, W.C. 

Godfrey, С. Т., 14, Boundaries-rd, Balhata, Lon- 
don, S.W. 

Godfrey, H. Ј., 188, Dalham High-rd, London, 
S.W. 

Godfrey & S n, Ickleton 

Godfrey, W. B., 23, St. Swithin’s-lane, London, 


Graham, F., Callender's Cable and Construction 
Co, Hamilton House, Victoria Embankment. 
London, E. G. 

Graham, G., 25, Мег dith- rd. Barnes 

Graham, J. W. & R., Faraday Works, Fitzwilliam 
st, Huddersfield | 

Graham, R., 122, Tunnel-rd, Liverpool, E. 

Grainge. J. R. W., Borough Council Electricity 
Works, Battersea, London, S. W. 

Grant, J. O., 65, Queen Victoria-st. London, Е.С. 

Grant, L. S. F., Snowdon, Fishponia, near 
Bristol 

Grant, Selwyn, 11, Canterbury-mansions, West. 
End-lane, London. N.W. 

GRAVE, LANCELOT W. DE. 
M. I. M. K., &c., 9, Iren Gate, Derby 

Graver, Tom W., 6, Garlinge- rd, Brondesbury, 
London, N. W. ` 

Gray, Prof. A., Professor of Natural Philosophy. 
The University, Glasgow 


A. I. E. E. 


ЕС. Gray, Albert, с/о Brush Electrical Enginecring 
Goldschmidt, Rudolph, Elm Cottage, Elm-rd, Co, Belvedere-rd, London, S E. 
Chelmsford Gray, Andrew N., c/o King & Co, Leith Electri: 


Goldsmith, L., 237, Plashet-grove, Upton Park, 
London, Е. 
Goldstone, В. E., British Electric Traction Co 


Works, Leith, N. B. 
Giay, Harold, A. MI. I. E. E., Corporation Electricity 
Works, Accrington 


Barnsley Gray. Jaines, 19. Waterloo-st. Glasgow 
Golledge, W. Т., 55 & 55, Curtain-rd, London, | Gray, J. J. W., Metropolitan Electricity Supply 
E.C. Со, 17, South-st, Manchester. ва, London, W. 


Gooch, W. D., 72. Caversham-rd. London, N.W. | Gray, John, British ‘Thomson-Houston Co, 83, 
Good, P.. 79, Christchurch-rd, Tulse Hill, Lon- Cannon.st, London, Е.С. 
дор, S.W. Gray & Palmer, 144, King-st, Great Yarmouth 
Goodall, F. H., Lucknow-ave, Nottingham Gray & Wheatcroff, Colchester 
Goodger, Н. S.. Bournemouth and Poole Elec- | Gray, Win. Е., 55. bayham-place, Camden Town. 
tricity Supply Co, Bournemouth London, N.W. 
Goodhomes & Co. 46, Knightsbridge, London. S.W. | Greaves, E. N., Corporation Electricity Dept., 
Gooding ; H.) & Son. Ipswich.st, Stowmarket Bradford 
Gooding & Taylor. 45, Upper Russell-st, Brighton | Green, Harry, Corporation Telephone Dept. 
Goodman. 5. 5.. 7. Hardy-rd, Westcouibe Park, Renfield-st, Glasgow 
London, S. E. Green, Н. H. R., 18. St. German's- rd, Forest 
Gordon, F. W. B., 4, Park.pl, St. James's, Hill. London, S. .. 
Loudon, S. W. Green, Robert, 57, Waterloo.st, Birmingham 
Gordon, О. Е. C, Kenmure House, Blundell- | Green, W. P., Towerhurst. Roundhay. Leeds 
sands, Liverpo Greenall, E. B.. 5. Gertrude-rd, W. Bridgford, 
Gordon J. & C., 12. Cithedral-st, Glasgow Nottingham 
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Greene, F. A., A. M. I. E. E., 7, А!ехап га-п`апх, 
West End- lane, London, N. W. 

Greener, W. B., Sandal House, near Wakefield 

Greenhalgh, Wm., 57, Beauvale-rd, Nottingbam 

reenwood, James, Bush-lane House, Cannoa- 

st, London, E.C. 

Greeves, М. Macgregor, Glenside, Strandtown, 
Belfast 

Gregory, V. H., 2, Burliogton-gardeus, Chiswic’s, 
Lonilon, W. 

Gregson, G. L., Electric Construction Ce, 
Bushbury W orks, Wolverhampton 

Greig, L. Paton, Electricity Works, 
Edmunds 

Gresham, Ernest A., Adelphi - chmbrs, 
boro,’ Scarborough 

Greville, A. W., 46, Farringdon-st, London, E.C. 

Gridley, Н. J., River Cot:aze, Hampton Wick, 
Kingston-on-Tbames 

Griffin, J. G., Chief Euginser, Corporati n Elec- 
tricity Works, Swiuden 

Griffith and Biliotti, 8, John gt, 
London, W. C. 

m e G., 5, Carlton-ter, Sydenham, London, 

E. 


Богу St. 


West- 


Adelphi, 


Grigg, Robert, с/о В. W. Blackwell & Co, 
Market-sq, Pontypridd 

Grigge, J. W., Cnelea Electric Supply Co, 
Alpha-pl, Chelsea, Lendor, S.W. 

Grime, E., Corporation Electricity Works, Kaling, 
London, W. 

Grimley, W. R. N., Alliance Electrical Co, 137, 
Regent-st, London, W. 

Grimadale, W. H., Fer ry House, Twickenham, 
Middlenex 

Grimadick, E. P., 11, Leainiogton-st, Sunderland 

Grimshaw, С. О. (Westminster Electric Supply 
Corporation, Ltd), Eccleston-pl. London, S. W. 

Grindlay, Ross & Co, 27, Commercial st, South 
Side, Glasgow 

Grindrod, J. K., Ош ег ћи, Rochdale 

Gripper, Francis E., Broad Sanctuary-chambrs, 
Westminster, London, S. W.; and Clifton 
Villa, St. Margaret's, Twickenham 

Grogan, F. S., Ducimore, Foxley-lane, Purley, 
Surrey 

Groome, H., 42. Grange-rd, Ealing, London. W. 

brosart, D. M'Dowall, Bank Villa, N. Circular- 
rd, Dublin 

Gross Broa, 260, Brockley-rd, London. S.E. 

Grosa, Otto. 90, Islington High-st, London, N. 

Grosse, George W., Gore он Electricity 
Works, Valley- rd, Bradford 

Grubb, В. W., Corporation Electricity Works, 
Swindon 

Grundy, A., Amberley House, 32, Brassey-sq, 
Lavender-hill, London, S.W. 

Guest, J. J., New Market-et, Birmingham 

Guest & Son, 65, Otieg-rd, Headingley, Leeds 

iech & McIntyre, 17 and 18, Little Edward-st, 
London. E.C. 

Gullette, J. W., General Electric Co, Peel Works, 
Salford 

Cumbley, Wm., Overstrand Mansion, Battersea, 
London, S. W. 

баш, G. A., 1314, Richmond rd, Brighton 


Guuyon, T. P., 12, Cranbourn-st, London, W.C. 


Guy, Arthur ЈЕ. Engineering Dept, GP 0., 
Manchester 


Guy, G., 29, Orchard-st, London, W. 


Guy, William H., 5, Bloomfield. pl, 
London, S.W. ` 

Hackworth & Wood, 41, Loudoun-rd, Londen, 
N.W. 

Haddow & Co., 126, Bothwell.st, Gla:gow 

Haddow, W. M., 9, Claremont-st, and 107, Doug- 
las- st, Glasgow 

Hadfield, J. W., Chief Engineer Corporation 
Electricity Works, Barnstaple 

Haggie, R. Hood, Mestra. J. Davis & Son (Derl y), 
Ltd, АП Saints’ Works, aud 69, Rose Hill-st, 
Derby 

Hugh, J., Electricity Works, Stamford 

Haigh (T.) & Со, 52, West.at, Sheffield 

Hale, P. E., Electricity Work-, Jubilee-st, Black- 
burn 

Haler, P. J., B.Sc., 26, 
London, Х. 

Halford, Julian, 4, Devorshire-ter, Hyde Park, 
London, W. 

Hall, A., Corporation Electricity Supply Station, 
Londonderry 

Hall, С. 4, 207, Hyde Park-rd, Leeds 

Hall, Е. T., County of London and Brush Pro- 
vincia] Соз City-rd Station, E. C., and 38, 
W'oodberry-gro, Fiasbury Park, N., London 

Hall, без, H., Corporation Electrie:ty Dept, 
\У хе В unpton-s*, Wal a'l 

Hall, Н. Cuthbert, Man. Dire-tor Marconi's Wire- 
le- Telegraph Co, Ltd, 18, Finch-lane, 
London, E. C. 

Hall, H. E., 13, Park. pace, Dry Hill, Tonbridge 

Hall, Henry, Stat on-rd, Scunthorpe, Doncaster 

Hall, J., W. T. Нешеу за Telegraph Works Co, 

Blomfield House, L ndon-wali, London, Е.С. 

Р. Р., 82, Gardener-rd, Prestwich, near 

Manchester 

Hall (T. Bernard) & Jones, 119, Col:nore-row, 
Biriningham 

Hall, Thomas, Corporation Electricity Works, 
Burton-on-Trent 

Halliwell, А., 12, Bol:on-st, Bury. Lanes. 

Halsey, J. T., Great Eastern-road, Stratford, 
L таоп, E. 

Hamer (Joseph) & Co, Br ad-st, Halifax 

Hamilton, Allan, Baron’s Court Electric Light 
Station, Kast Finchley, London, N.; and 
Grosvenor Park, Rathmines, Dublin 

Hamilton, C. K., Trafford Villa, Wilberforce-rd, 
Soutüse:, Hants 

Hamilton: Claud), Ltd, 247, St. Vincent-st, Glasgow 

Hamilton, D. A., Corporation Electricity Worke, 
Lancaster 

Hamilton (R.) & Son, 44, Conway-st, Birkenhead 

Hamilton, W., 23, Timson-st, Faileworth, Man- 
chester 

Hamkena, А. L, British L. M. Ericson Manfg 
Co, Ltd. Dyrc n House, Fleet, at, Londen E.C. 

Hammarskjold, P., British L. M. Ericsson Maofg 
Co, Ltd. Byron House, Fleet-st, London, Е.С. 

Hammond, С. P., 69, Durham-rd, East Finchley, 
London, Х. 

Hammond, E., 41, Wakefirld-rd, Bradford 

Hammond, Robert, 64, Victo-ia- st, У estminster, 
London. S.W. 

Hammond (Robert) & Son, 64, Victoria-st, West- 
minster, London, S.W. 

Hammond, R. W., 64, Victoria-st, London, S.W. 

Hammond (Samuel) & C», 107, Cannon.st, Lon- 


‚ дор, Е.С. 
E-D 79 


P.mlieo, 


Argyll-rd, Tottenham, 
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Handcock & Dykes, 1, Victoria-st, London, S. W.; | Harrison, H., Dublin & Lucan Eiectrie Railway 


St. Nicho'as-bldgs. Newcastle-on-Tyne ; 
and Ovcean-chinbra, Glasgow 

Handford (Frances; & Со, 31 and 32, Bucking- 
ham gate, London, S.W. 

Haudtord, Sam, A. M. I. E. E. (Crews and Haud- 
ford), Cromactl-bidgs, 11, Blackfriars. st, 
Manchester: and West Mount, Macclesfield 

~ (Alfred) & Co, 115, Leadenhall-st, London, 
“С 

Handyside, С. B.. Ј. Н. Holmes & Со, Ltd, 
Ехапипег-б] да, Manchester 

Hankinson, E. Е.. 5. Arundel.st, London, W.C. 

Hanning, Е. S., Urban Electric Supply Со, Carn 
Brea, R. S. O., Cornwall 

Hanning, Thos., 2, Collingwood-st, Newcastle-on- 
Tyne 

Hansom, Oswin, Fleetwood and District Electric 
Light and Power Synd., Premter-chinbrs, 
Fleetweod, Lancs. 

Hanson, А. C., Municipal Electricity Works, 
Stirling 

Hanson, C. J. Whistler, Precision Engineering 
Co, Ltd, 5, Clerkenwell-green, London, Е.С. 

Han.:on, J. R., 27. Scarisbrick-ave, Southport 

Harden, G. F., c/o Crompton & Co, 50. Welling- 
tou-st, Glasgow 

Harding, T. L., 10, 12 and 14, Market · st. Torquay 

Hards, L. A, Broad Sanctuary - chambers, We:t- 
minster. London, S. W. 

Hardwick, Geo. H., 85, Brighton-grove, New- 
castle - on Tyne 

Hardy, John T., Abbey Walk, Coronation rd, 
Halifax 

Hardy, У. E., Bath Electric Tramways Co, 
Bath 

Hardy, Wm. G., County of London Cas Elec- 
tricity Works, City-rd, London, Е.С. 

Harford, Geo. J., 92, Liverpocl-rd, Birkdale, 
Southport 

Harling, Ww., Borrowdale House, Lancaster 

Harman & Cross, 15, Station.rJ, South Nor- 
wood, London, S.E. 

Harmer (Сћаг.) & Son, 11, Lingfield-rd, Wimble- 
don, Surrey 

Harpham, E. Stanley, Charing Cross and Strand 
Electric Supply Corp, 70. Ludgate-hill, 
E.C., and Netherde.e, Eversleigh-road, 
Finchley, N., London 

Harpur, В. C., Electricity Worke, Park-st, Dover 

Harrap, Hewett & Duffield, 5, Budge-row, Can- 
non-st, London, E.C. 

Harrington, James, Sir Hiram Mex'm Electrical 
Eogineeriug Co, Ltd, Maxim Works, Gil- 
liogham-st, London, S.W. 

Harris, E., 106, Waverley-rd, Bradford 

Harris, Н. Graham, M. I. E. E. (Bramwell & 
Harris), 5, Great George-st, London, S.W. 

Harris, Thomas A., 56, Blackfriars rd, and Phe- 
nix Works, Collingwood-st, London, S.E. 

Harris, W. M., 10, Cliff-ter, Kendal; and at 
Kirkby Lonsdale 

Harris- Burland, W. M., British Westinghouse 
Electric & Mfg. Co, 5, Crosa-st, Manchester 

Harrison, F., i Lyric-chambers, Whitcomb-st, 
Londen, W. 


— — — — — — — — — — — ————— — —— ͤ ä öjP—— — ———ÀM— 
— 2 —À — 


| 


Со, 15, Conyngham-rd, Dublia 

Harrison, Hugh Erat, B. Se., Faraday House, 
Charing Cross-rd, W.C., and 23, Suasex-pl, 
Regent's Park, N.W., London 

Harriss, G. M., Alexander'a Electricity Works, 
Carlow, Ireland 

Hart, Francis G., Station.rd, Epping, Essex 

Hartley, H., South Staffordshire Tramways Co. 
Darlaston 

Harvey, E. P., Riverdale House, Richinond, 
Surrey 

Harvey, Н. B., Cambr'dge Electric Supply Co, 
Thom) 300's-lane, Cambridge 

Harvey, Leonard C., 3, St. Nicholas-bldngs, 
Newcastle-on-Type 

Harvey, R. H., Anchor Cable Co, Leigh, Lanes. 

Haselgrove & Brovker, 113, Station-rd, Forest 
Gate. London, №. - 

Haslam, T. J., 105, Abbev-it, Dublin 

Hastings, Нагоја, 59, Сјоск House rd, Becken- 
hain, Kent 

Hatton, Ernest, Corporation Electric Tramways, 
Salford 

Hatton, R. J., Llanberis Lodge, Carnarvon-rd, 
Stratford, E, and 13-14, Bloomfield-st, 
London-wall, E.C., London 

Haward, F. N., 5, Windsor-rd, Ealing, Lon- 
do^. W. 

Hawea, G. W. Spencer, 64, Victoria st, West- 
min-ter, London, S.W. 

Hawes, James W., Borough Electricity Works, 
Neckinger, Bermondsey, London, N.E. 
Hawes, J. W. H., 254, Sackville-st, London, W, 

Hawker, H., 37, Gloster-rd, Brighton 

Hawkings, Walter, 24, Denbigh-rd, Bayswater, 
London, W. 

Hawkins, C. C., 57, Condvit-rJ, Bedford 

Hawkins, E.. 5, Lister-st, West Hartlepool 

Hawkins. Н. J., District Council Electricity 
Worke, Watford 

Hawkins, Tom.. рее] Works, General Electric 
Co, Witton, Birmingham 

Hawley, В. W., Theatre Royal, Brighton 

Hawtavne, W. C. C., 9, Queen-st-pl, London, E.C. 

Hawtayne oni Zeden, 9, Queeu-st-pl, London, 
E.C. 

Haye: F., Eardley-rd, Streatham, L-ndon, 


Hayes, J., Carnarvon 

Hayland and Borrow, 91, King's rd, Chelsea, 
London, S.W. 

Haynes, J. T., 90, Tgrwhitt-rd, Brockley, Lond. п. 
S. E. 

Haynes. S., 15, Mount-st. Nottingham 

Hayton, G. M., Electricity Works, R igate 

Наг ле пе, H. T., Sherwood-st South, Notting- 
ham; and 31, Mint-st, L'ncola 

Hazlehurst. Alfrel N., 85, London-rd, Leicester 

Head, W. J., India Rubber Co, 53, Уециме-га, 
Newcasile-on-Tyne Б 

Healey. А. C., Corporation Electricity Works, 
Gloucester 

Heap, S., Eversleigh, Rochdale 

Heaphy, F. B., South London Elec. Supply Corp., 
Bengeworth.rd, Loughborough. London, S. E. 


Harrison, |. O.. A. M. E. E., St. George's Cottage, Heaphy, Musgrave, C. E., M. I. E. E. Phoenix Fire 


Navigation-rd, Altrincham 
Harrison, Francis, 8. Hyt*e-rd, Willesden June, 
tion, London, N.W. 


Otfice, 19, Lombard-st, Londen, E. C.; and 
Hermitage House, Warrington-rd, Rich- 
mond, Surrey 
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Heath, George E., Electricity Supply Works, 
Егић, Kent 
Heath (W. G.) & C», 10, Frankfort-st, Plymouth 
Heatb, W. H., Mary-st, St. Paul's, Birmingham 
Heaver, Northcote & C^., 45, King's-rd, Camden 
Town, Loudon, N.W. 
Heaviside, B. B., 51, Culmington-rd, Ealing 
Heaviside, C. B., Newcastle-on-Tyne Electric 
Supply Co, Newcastle-on-Tyne; and 8, 
Percy-ave, Whitley, R.S.O. 
Heavysege, Walter C., Russell House, Rhyl, N. 
Wales 
Heberden, W. B., Corporation Electricity 
Works, Stockton-on-Tees 
Hecht, J. S., Grayshott, Hindhead, Surrey 
Hedgcock, A. J., District Council Electricity 
Works, Beckenham 
Hedges, Killingworth, 1, Emery-hill-st, Ashley- 
gdns, Westminster, London, S.W. 
Heenan, W. E. J., Corporation Electricity and 
Tramway Departinents, Southend-on-Sea 
Hellyar & Sons, 196, King-st West, Hammer- 
smith, London, W. 
Hemingway & Pritt, 39, Victoria.st, London, 
S. W.; and 10, Eton.st, Richmond, Surrey 
Henden, J., 55, Trevelyan-rd, Тоопор Graveney, 
London, S.W. 
Henderson & Bonham, Corstorphine Town, 
South Shields 
Henderson, C. A., British Westinghouse Electric 
and Mfg. Co, Trafford Park, Manchester 
Henderson, Н. W., Cork Ele:tric Tramways and 
Lighting Co, Cork 
Henderson, J. A., 30, Oklands-rd, Clapham, 
London, S.W. 
Henderson, James B., University, Glasgow 
Henderson, Wa., 7. Andrew-rd, Paisley, Х.В. 
Henry, Charles, 163, Sloane-st, London, S. W. 
Henry, John, Dunleer, co. Louth, Ireland 
Heritage, F. C., 22, Windsor-rd, Forest Gate, 
Essex 
Heron, C. R., Municipal Electricity Works, 
Elland, Vork“. 
Herzfeld, Dr. Rudolf, Electrical Co, Ltd, 121-125, 
Charing Cross-rd, London, W.C. 
Heaketh, Edgar, Edmundson's Electricity Cor- 
poration, Cromer 
Hesketh, Thomas, M. I. E. E. (Folkestone Electri- 
city Supply Co), Belvedere," Cheriton-rd, 
Folkestone 
Hewett, А. E.. 277, Dickling-rd, Brighton 
Hewett, John, B.A., 5, Budye-row, London, E. C. 
Hewitt & Butt, Belgrave-lane, Plymouth 
Hewitt, F. W., Corporation Electricity Works, 
Darlington 
Hewitt, J. M. (Hewitt & Rhodes), Tower- 
chambers, Brown-st, Manchester 
Hewitt, P., Corporation Electricity Works, 
Sheffield 
Hewitt & Rhodes, Tower-chambers, Brown-st, 
Manchester 
Hewlett, Е. К. J. H., Chief Engineer, Corpora- 
tion Electricity Works, Mansfield 
Heye (W. E.) & Son, Deansgate Arcade, Man- 
chester 
Heywood, H. W., 37a, Fountain-st, Manchester 
Hibbing, Wm. С. 339, Crookes Moor-road, 
_ Sheffield 
Hickley, Н. N., Newtons, Ltd, Taunton 
Hicks, Gev., St. Faith's Cottage, Enfield 


Hide, Walter J. (Kelly & Hide), 36, Dale-st, 
Liverpool 

Higgmbotton, Geo. Е.,4, Fairfield-cres, Liverpool 

Higgins, C. F. (Richardsous, Westgarth & Co, 
Ltd, Hartlepool), and 681, Salisbury House 
London Wall, London, B.C. 

Higgins & Griffiths, 4, Albany- st, Керели’ 
Park, London, N.W. 

Higgs, A. W., 61, Wellmedow-rd, Catford, 
London, S.E. | 

Hightield, J. S., Chief Engineer, Metropolitan 
Electric Supply Co, 16, Stratford-pl, Lon- 
don, W. 

Higlett, Е. E.. Onslow-st, Guildford 

Hignett (G.) & Co, 2, North-st, Quadrant, 
Brighton 

Hikeley, J., Newcastle-on-Tyne Electrie Supply 
Со, 50, New Bridze-st, Neweastle-ou-Tyne 

Hill, Alex., Messrs. Baird & Tatlock, 40, Renfrew- 
st, and 5, Abbey Drive, Jordanhill, Glasgow 

Hill, Ch. W., 2544, Corporation-st, Birmingham 

Hill, Claude W., Broad-st House, E.C., and 25, 
Queensdown-rd, N. E., London 

Hill, E. L., Royal-chmbrs, Queen-st, Car iff 

Hill, E. R., British Westinghouse Co, 2, Norfoik- 
et, London. W.C. 

Hill, E. В., Harrow Electric Light & Power 
Co, Harrow 

Hill, Geo, The Grove, Mos«-lane, Ashton-on- 
Mersey, near Manchester 

Hill, H. (Greenwood & Batley), Armley-road, 
Leeds | 

Hill (Н. W.) & Co, 2, Church-gate, Nottingham 

Hill, J., The Hollies, Empress-rd, Derby 

Hill, Joseph Tripp, 2, Belle Vue, Staines-rd, 
Hounslow 

Hill (Thomas) & Co, 66-68, Robertson-st, Glasgow 

Hillestrom (М. J.) & Co, 1194, Exchange-bidge, 
Cardift 

Hillkirk Bros, 2, The Terrace, Fleet-rd, Flee: 
R. S. O., Hants. 

Hills, D. A., 2, Eastbrook.rd, Blackheart 
London, S. E. 

Hills, F. B., Electricity Worke, Stamford ana 
Grantham 

Hills (.J.) & Son, 29, Crescent-rd, Tunbridge 
Wells 

Hindle, John H., Glebe House, 
Denton, Manchester 

Hine, Arthur W., Parkstone, Doreet 

Hird, Francis, B. A., 11, Tweedy-rd, Bromley, 
London, E. 

Hird, W. B., B.A., Sandoo, Prospect-ave, Can- 
buslang, N.B. 

Hirsch, Dr. Paul, Lister Electric. Mfg Co 
Dursley, Glos. 

Hirat, А. W., 4, St. Michael's-rd, W. Croydon 

Hirst, R. P., 121, Southbank-rd, Southport 

Hoadley, E. E., Chief Eugineer, Corporation 
Electricity Works, Maidstone 

Hobart, H. M., Oawaldestra House, Norfolk-st, 
London, W.C. 

Hobson, W. D., 26, L*banon-gdns, Merton-rd, 
Wandsworth, London, S.W. 

Hockley, N. J., 12, King-st, Manchester 

Hodd, Н. H., Holyrood, Sydenham, London, S. E. 

Hodge, W. Guy (P. В. Jackson & Co}, Salford 
Ко Тод Mille, Salford, Manchester 

Hodges (W. D.) & Co, Ltd, 247.249, Brompton- 
rd, London, S.W. 
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Hodgetts, W. B., 347, Gt Cheetham-st East, 
Manchester 

Hodgkin, С. E., Palsometer Engineering Co, 
Nine Elms Jrouworks, and Purley Lodge, 
Reading 

Hodgson, Arthur J., Are Works. Chelmsford 

Hodgson & Со, 56, Gresham-st, E.C., and 44, 
Downshire-hill, Hampstead, N. W. London 

Hodgson (Fred.) & Со. 11, Poultry, London, 
E.C 


Hodgson, W. T., 201, Brixton-hil), London, S.W. 
Hedson, В. I. (Dick, Kerr & Co), Abchurch-yd, 
Cannon-&t, London, E.C. 
Hogarth, К. W. (Buchan & Hogarth), 67, George- 
st, Edinburgh 
Hegz, Н. R, 15. St. Helen’s-p', London, Е.С. 
Hogg, J. M., Electricity Works, Blackhall, 
Paisley 
Holden, F., British Thomson-Houston Co, 83 
Cannon-st, London, E. C. 
Holden, Frank G., B.A., Scarborough Electric 
Supply Co, Ltd, Seainer-rd, Scarborough 
Holden, S. H., 21, Arthur-rd, Erdington, Bir- 
mingham 
Holder, Hugh J., Western Electric Co, North 
Woolwich, London, Е. 
Holdom, В. Е., 16 Lichfield-rd, Cricklewood 
Hotdrop, John, Market-st, Ashby-de-l4-Zouch 
Holford (A.) & Co, 86, Church-rd, Hove 
Н абе, W., Fritham, Lyndhurst, К.5.0., Hanta. 
Holland, Н. N., 114, Iverson-rd, W. Hampstead, 
London, N. W. 
Hollick, J., Contrast Dept, British Westing- 
house Co, Trafford Park, Manchester 
Holli lay, Thomas B., Chief Engineer, Corpora- 
tion Tramway Dept, Brighton 
Hollingsworth, E. M., Borough Electrical Engi- 
neer, Corporation Traction and Lighting 
Station, St. Heens, Lanca. 
Hollingsworth, И. C., Electric Light Works, G.W. 
Railway, 150, Westbourne-ter, London, W. 
Holmes, Alfred, Broowtield Jesmond, Newcastle- 
on-Tyne 
Holmes, Arthur Bromley, M. I. C. E., 56, Princes- 
avenue, Liverpool 
Holines, G. II., Corporation Electricity Works, 
Fos Islands-rd. York 
Holmes, J. H., M. I. C. E., NM. I. E. E., Wellburn, 
Jesmond-rd, Neweastle-on-Tyne 
Holmes, L. W.. 17, Зоћо-хд, London, W. 
Holmes, Philip, South View, London-rd, Redhill 
liolmes, W., 39, Gayville-rd, Wandsworth, 
London, S.W. 


H 


Hooghwinkel, G. Н. J., Dac: e House, Victoria-et, 
London, S.W. 
Hooker & Harris, Paragon Engineeriug and 
Electrical Works, Retreat-pl, Hackney, 
London, N.E. 
Hookham, А. 2, Station-parade, Willesden 
Green, London, N.W. 
Hookham, George, M.A. (Chamberiain & Hook- 
ham, Ltd), 4, New Bartholomew-st, Bir- 
mingham | 
Hooper, Percy N., Poplar Electricity Station, 
ilaucus-st, Broinley-by-Bow, London, E. 
Hope, Vernon (Parmiter, Hope & Co), Holme 
lEleetriea] Works, Manchester 
Hopkins, H. Hanbury, Rhodes Electrical. Mfg 
Co, 70-71, Bishopsgate st Wn, London, Е.С. 
Hopkinson, Prof. B., Engineering Laboratory, 
Cambridge 
Hopkinson, Chas., B.Sc., 29, Princess-st, Man- 
chester 
Hopkinson, Dr. E.. Salford Iron Works, Man- 
chester ; and Ferns, Alderley Edge, Cheshire 
Hopper, T., Sheerness and District Electric 
Power and Traction Co. Nheerness 
Hoprs, B., 44, Clifton- rd. Rugby 
Hop-on, J. H., Corporation Electricity Works, 
Blackpool 
Horley, G., Westminster. E'ectric Supply Cory, 
11, Millbank-st, London, S.W. 

Hornby, B. 5., Corporation Electricity Worke, 
Spa-rd, Bolton 

Hornidge, E., 49, Queen Victoria-street, London, 
K.C. 
Horsfall, W. M., Liverpool District Lighting 
Co, Limited, 1, Hackin's Hey, Liverpool 
Horsley, J. A. B., Electricity Works, Tonbridge 
Hosgood, N., District Council Electricity Worke, 
Pembroke : and 5, Serpentine-ter, Sandy- 
mount, Dublin 

Hosgood, О. S., Corporation Tramway Power 
Station, Cardiff 

Houblon, J. N. A., Halliubury-pl, 
Stortford, Essex 

Houghton, Thomas, 28, Redburn-st, Chelsea, 
London, S.W. 

Hounslow, A. E.. 52, Grafton-st, Tottenham- 
court-rd, London, W. 

How (A.) & Со, 9, St. George'a- rd, Wimbledon, 
London, S. W. 

How. G. A., Great Western Railway Co's Electric 
Light Works, 150. Westhourne- ter. Lond, W. 


Bishops 


How, Horace D. B., Royal- chambre. Park-place, 


Cardiff " 


Holness, R. C., A St. Martin's 7d, Stockwell, 
Loudon, N.E. 

Holroyd. James, National Telephone Co, Calder- 
at, Burnley 

Holroy de., J. N. C., Brit’sh Westinghouse Co, 
Trafford Park, Manchester 

Holt. F. B., A. M. I. E. E., East View, Dairy House- 
rd. Derby 

Hout, W., Langho, and Тесћоса! School, 
Back burn 

Homan. S. C., 15, Parkest, Camden Town, Lon- 
don; N.W. 


Howard, A. II., Parliament- mans, Victoria-at, 
London, S.W. 

Howard, F. Свете, 63, Berners-at. W., and 
7, Elleradale-rd, Hampstead, N. W., London 

Howard, H., Corporation Electricity Worka, 
Manchester 

Howard, W. J., Corporation Elects icity Works, 
Sh-fheld 

Hordes, А. R., Corporation Electricity Worke, 
Dudhoype Crescent- rd. Dundee 

Howell, A., Вогопић Council Electr icity Works 
Hornsey, Loudon, N. у 


Home. J. Hayward, Electricity Werks, The | Howell, E. J., Тә, Beckwith-rd, Herne Hil, 
Quay, Berwick- on- Tweed London, S. E. 


II. nne wocd, G. E., 51, Гр. Gard ner-st, Brighton 
Hood, G. J. Arcade, Dewsbury, Yorka 
Hood, T., 119, Exchange bldnge, Cardiff 


Howell, J. C., New Dock, Llanelly 
Howgrave-Graham, R. P., Finsbury Technical 
College, Leonard-st, London, E.C. 
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Howie, H. A., Electricity Works, Commercial- 
rd, Wolverhampton 

Huddlestone, J. Snow, Siemens Bros. & Co, York- 
man, York-st, Westminster, London, S.W. 

Hughes, Edgar, c/o Mr. C. Hughes, The Gables, 
Kersal, Manchester 

Hughes, Henry (Everson & Hughes), 4, Mason's- 
ave, Basinghall-st. London, Е.С. 

Hughes & Son, 22, (bi- he:ter-rd, Kilburn Park, 
London, N.W. 

Hughes, T. J., Messrs. Siemens Bros & Co, 
York-man, York-st. London, S. W. 

Hughes, T. Vaughan, Norwich Union-chmbrs, 
Ed mund-st. Birmingham 

Hughes, W. Walter, British. Westinghouse Co, 
Phcenix-bldgs, Mount Stuart-sq, Bute 
Docks, Cardiff 

Hull, W. G., Pangbourne, Reading. Berks, 

Hume. Chas. E., Twickenham and Teddington 
Electric Supply Со, Ltd, Twickenham 

Humphrey, К. J., 31. Queen-st, Colchester 

а Н. A., 53, Victoria street, London, 

W. 

Humphreys, T., 46. Taylor-st. Rochdale 

Humphries, R., Chief Engineer, Isle of Thanet 
Electric Tramways & Lighting Co, Ltd, St. 
Peter's, Thanet 

Hunt, F. O., 21, Mount-vale, York 

Hunt. H. E., 29, Colegate-st, Norwich 

Hunt, Louis J., Зав стоје Foundry Co, Sandy- 
crott, Hawarden, Chester 

Hunt, T. C., Baldock-st, Ware, Herts. 

Hunt, Wm. Hy., Somerton, S. O., 5Scuierset 

Hunter, C. E., Ediswan Works, Ponde в End, 
London, N. 

Hunter, C. P.. Spafield, Holy wood, co. Down 

Hunter, Е. R, Electricity Supply Station, 
Southwold 

Hunter (John) & Son, Woodbury-lane, Redland, 
Bristol 

Hunter, W. D., Newcastle and District Electric 
Lighting Со, Ltd, 38, Grainger-st West, 
Хе castle - on- Ty ne 

Hunter- Brown, Philip, 91, Toothill.rd, Lough- 
torougb, Leics. 

Hunton, Wm., St. Cuthberta, Lansdown. Bath 

Hurley, T., Mersra, Gent aud Hurley, High-st, 
Lutterworth 

Hurrell, Guy С. St. Helens Cable Co, Warring- 
too, Гапез. 

Hurrell, M. H., 14, Haydons Park-rd, Wimbledon, 
London, ЗЛУ. 

Hutcheson, A., 97, Waterloo-at, Glasgow 

Hutchin, George, Hope-bldga, 394, 
Castle-at, Liverpool 

Hutchins. Clarence D'Oyley, Holly-grove, Felt- 
ham Hill, Middlesex 

Hutchins, F., 185. Oxford.st, W.: and 5, Hol- 
lingbourne-rd, Herne Ні, S.E., London 

Hutchine, Stener, Industrial Engineering Co, 
Newton, Hyde 

Hutchinson, А. P., 24, Gordon-st, Gordon-eq, 
London, W.C. 

Hutchinson. C., Electricity Works, and 5, 
Glebe-rd, Barnes, London, S.W. 

Hutchinson, J., Western Mail-chmbrs, and Rum- 
ney Old Vicarage, Cardiff 

Hutton, J. E, 81 and 83, Shaftesbury-ave, Lon- 
don, W.; and at Northallerton, Yorka. 

Hyde, H., 48, Spring-bank. Huil 


South 


Iles, С. H., Thomas Parker, Ltd, Wednestiel 1- 
rd, Wolverbampton 

Шу (Eugene) & Co, 8, Fitzroy.st, Fitzroy.s., 
London, W. 

Ingold, E. A., c/o Brush Co, Belvedere-rd, 
Lambeth, London. N.E. 

Ingoldhy, T. E., Glengariff; 75, Coleraine-rd, 
Blackheath, London, S. Е. 

Ingram, H., 44, Parker-st, Warrington 

Ings, Walter, 15, Ellingham.rd, Shepherd's 
Bush, London, W. 

Inrig. А. G.. Calydon, Goldsworth-rd, Woking 

lonides, Alex (eo, B.A., 116, Chancery-lane, 
London, W.C. 

Ionides & Manuel, 116, Chancery-lane, Londor, 
WO. 

Ionides, Г’. D., c/o British Westinghouse Co, 65, 
Rentield-st, Glasgow 

Ions, Thos., 137, Regent st. London, W.; and 
Weston, Wembley, Middlesex 

Ireland, A. J., British Thonison-Houston Co, Ltd, 
Rugby 

Irvine, F., Саре Ele:trie Tramways, 1, Loncon- 
wall-bldgs, London, E.C. 

Irvine, James M., Fairfield rd. Inverness 

Irving, J. G., 12, Canal-st, Nottingham 

Irwip, John T., Dale Villa. Dale-st, Rugby 

Isles, B. M., Corporation Electricity Works, 
Manchester 

Jackson, A. E. (Kincaid. Waller. Manville & 
Daweon), 29. Gt. George-st, London, S.W. 

Jackson, E. Н., 5, Lower Derby rd, Watford, 
Herte. 

Jackson, F. A.. G. N. C. Mann & Co., 2, Red- 
well -ar, Norwich 

Jackson, F. H., City of London Electric Lighting 
Co, Ltd, 64, Bankside, London, S.E. 

Jackson, G. H., Northampton Electric Light and 
Power Co, Ltd, Anyel-lane, Northampton 

Jackson, H., 94, Alma-st, West Hartlepool; and 
134, Westtield-rd, Leeds 

Jackson, Н. А., Haddon, Victoria-ave, Wor. ester 

Jackson (H. A.) & Co, 7, Standish-st, Burnley 

Jackson, H. F., 19, New Union-st, Moorgate 
Station, London, Е.С. 

Jackson, Horace, Lewes 

Jackson, John, 151. Enion- at,. Oldham 

Jacks n (Mark) & Son, 6.9, Nurrey-st, Strand, 
London, W.C. 

Jackson, R.. 2, Bolton.rd, Eastbourne 

Jacken, R. C., British. Thouison-Houston €», 
Rugby 

Jacob, Arthur, 60, Campden Hill-court, Ken- 
sington, London, W. 

Jacob, Edwin S., 16, Victoria-at, S.W., and 648, 
Hamilton-terrace, St. Johu'a Wood, N.W., 
London 

Jacob, Н. F. D., 196, Blytha-rd, West Kensing- 
ton, London, W. 

Jacoby, Н. (Krupka &. Jacoby), 61 & 62, Watling- 
st, and 11, Queen Victoria-st, London, Е С. 

Jacomb-Hood, J. F. R.. 21, Murray-rd, Rugby 

James, Н. V., c/o Bergtheil & Young, 93, Market- 
8, Manchester 

Jameson, J., Printing Court-chambers, АКеове. 
hill, Neweastle-on- Tyne 

Jamieson, Prof. Andrew, M. Inst. C. E., F. R. S. E.. 
Electrical and Engineering “ Science- 
Taught” Consulting Engineer, 16, Rosslyn- 
ter, kelvin«ide, Glasgow 
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JARAY, ALFRED, A. M. I. E. E., Frank Suter & 
Co, Ltd, 66, Bernera-st, London, W. 

Jarvis, E. J., 93 and 94, Treville-st, Plymouth 

Jav, W. H., Electricity Works, Durham 

Јескећ, J. A., Chief Engineer, Corporation Elec- 
tricity Works, Coventry 

Jeffer-on, H., 5, Derringbam-gt, Hull 

Је ћеуа, A. G., 35a, St. James-st, London, S.W. 

Jeffries, Joseph, 29, Cuurt-rd, Balsall Heath, 
Binmirgbam 

Jeken, H. J., City Tramwiye, Leeda 

Jenkim, Beruard M. (keunedy and Jenkin), 17, 
Victoria-st, Westminster, Lo: don, S.W. 

Jenkin, C. F., Sieinens Brothers & Co, Ltd, and 
Neareresa, Stafford 

Jenkins, A. A., Electrie Light and Power Co, 
Hospital-rd, Ilfracombe 

Jenkins, H. D., Corporation Electricity Works, 
Bedford 

Jenkins, Г. A.. Heolzerriz, Merthyr Tydfil 

Jenkins, W.. 105, Warwick-rd, Таг/в Court, 
Lon lon, S.W. 

Jeakinson, B. H., C. E., A. M. Inst. H.. E., 18, Crouch 
Hall rd, Croueh End, London, X. 

Jonnings T., 65, Mat- rd, East Grinstead 

Jensen, W., Chatham and District I. ght Rail- 
ways Со, Chatham 

Jewell, Сл. J. ,12, Chesterfeld st, Argyle-sq, 
London, W.C. 

Jowell, R. F., Southwark Borough Electricity 
Works, Penr sest, London, №. E. 

Johnson, А. C., Corporation. Electricity Works, 
Burnley 

Johnson, C., City and Subur! an Electric Carriage 
Co, N agara, York-st, London, S. W. 

Johnson, E. H.. J. 5 Are Laut Со, Albert-rd, 
Diech" ord, Birmingham 

Jobuson, H. J. L, Bast Twickenham, Middlesex 

Johnson, Herbert, 8, Quarryerd, West Side, 
Wandsworth Comimon, London, S.W. 

J buson, T. B., 167, Drabefell-rd, Brockley, 
London, S.E. 

Johnson, W. Claude, M. Inst. C. E., M.I E. E., 
52. Hyde Ратка епа, London, W. 

Johnston, Archibald, 51, Gorse- lune, Swansea 

Чонезор, А. W., 76, Bedlay-st, Sprint burn, 
Glasgow 

Johuston, C. M., NM. I. E. E., Borough Electrical 
Engiucer, Coton House, Shrewsbury 

dJebrston, Frank, Minden, Spenser-rd, Bectord 

Joly, H. L., 52, South-parade, Chelsea, London, 
S.W. ‘ 

Jones, A. W., British Thomsou- Houston Со, Ltd, 
63, Cannon-st. London, Kas 

denes, Charmes, 15, Сва el st, 
Loudon, N.W. 

donea, D. G, John Brown & Co, Ltd, Sh fell 

Jones, 2 F., Corporation Electric Works, 
Southport 

Jones, F. G, Corporate n. E ectricity Works, 
Princea Rock, t'Ivineuth 

Jones, F. W. E., Electric Light Station, Wise-st, 
uid 17, СПаешо ска, Leamiuzton 

Jones, Henry, 14, High-street, Lambeth, Loadon, 
S. E. 

Jones, Herbert, Waterloo and City Railway Co, 
Waterloo Station, S. E., and 60, Altenburg- 
gans, Chepham Common, S. W., London 

Jore, Herbert A., Ie mix Dynamo Manufactur- 
ing Co, and 520, Scarr-hi ll, В. ad ford 


Edgware-rd, 
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Jones, J. F. Crys'al Palace District Electric 
Lighting Co, Sydenham, London, S.E. 
Jones, J. W., Westminster Electric Supply Cor- 

poration, Ltd, Eccleston-pJ, London, S.W. 
Jones, О. L., 11, Market. диз, Maidstone 
Jones, Sheppard & Co, 21, North End-rd, 

London, W. 

Jones, T. Harrison, 47, Victoria-st, London, S.W. 
Jones, W., Corporation Electricity Works, 

Valley-rd, Bradford 
Jones, Wm., Corporation Electricity Works, Hull 
Jones, W. S. J. A., County of Durham Electrical 

Power Distribution Co, South  Shore-rd, 

Newoeast'e-ou-Tv ie 
Jopling, F. W., 20, New Quebee-st. London, W. 
Joseph, Edward L., Consolidated Electrical Co, 

Northainptou Works, Canonbury, N., and 

250, Migin-avenue, W., London 
Jos:ph, F. В, 49, Queen Victoria-street, Lon- 

don, E. C. 

Joseph, Henry, Electricity Substation, Hythe 
Josephs, J., Victoria Works, Old Charlton, Kent 
Juniper. T.. 60, Quarry-st. Guildford 

Jupp, A., Rottingdean Electric Light and Power 

Co, Rottingdean, Brighton 
Keats, G. W.. Woolwich B rough Council. Etec- 

tricity Works, Plumstead, London, S.E. 
Keenan, J. M., Corporation Electricity. Works, 

Torquay 
Keetch, J. A., 92, East-st, Bedminster, Bristol 
Keitfer, Frank, Electricity Works, High-st, 

Mortlake 
Keiller, Jas. G., 88, St. John's Wood-terrace, 

London, N.W. 

Keith. Jas.. Devanha, Sutton, co. Dublin 
Kellond, E. (J., 49, Fairtax-rd. London, N.W. 
Kelly, A. (Kelly & Hide), 36, Dale-st, Liverpool 
Kelly & Со, Weston-rd, Southend-on-Sea 

Kellv & Jide, 35, Dale-st, Liverpool 

Kelvin, Lord, P. C., O... G. C. V. O., F. R. S., 

P. R. S. E., I. L. D., D. (. I., Ne herhail, Largs, 

Ayrsbire, J. B.; aud 15 Емоп-р!, London, 

S. W. 

Kemm, W. A., Courcil Electricity Works, Lom- 

bard-st, Battersea, London, S. W. 

Kemp, James P., со Kernedy & Jenkin, 17, 

Vieteria-st. Loudon, S.W. 


Kemp, Robt., Corporation Tramways Dept, 
Glasgow 

Kendal (J. Lomax; & Co, 4, St. James'-eq, Man- 
chester 


Kennard, H. L. E. КосђеЏе, Lessners Park, 
Belvedere, Kent 

Kennedy, Prof. Alex. B. W., LL.D., F.R.S. 
(Kennedy & Jenkin'. 17, Victoria-st, West- 
minster, London, S.W. 

Kennedy A Jenkin. 17, Victoria-st, London, S.W. 

Kennedy (Julian), Sahlin & Co, 1, Arundel-st, 
London, W.C. 

Kennedy (Rankin) & Sons, Royal-bldgs, 160, 
zriggate, Leeds 

Kennieghaim. R. H.. 91. beverley-rd. Hull 

Kensit, II. E. M., Dank-chimbis, J. Railway-st, 
Chatham; anl Набеја, Watts-avenue, 
Rochester 

Kent, R. II., 54, Durlev-rd, Stamford-hill, Lon- 
don, X. 

Kenyon, G. F., Electricity Works, Ship'ev 

Kerr, A. W., Corporation Electricity Works, 
Fartick 
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Kerr, Walter T., Municipal Electricity Worka, 
Crewe 

Kewer- Williams, Reg. F., Rogerstone Villa, 
Rogerstone, Newport, Mon. 

Kidman, F. C., Tyneside Tramways and Tram- 
road С 0, Wallsend-on- Tyne 

Kierzkowski- Steuart, Charles F. de, M.I.C.E., 7, 
Collingham- rd, S. Kensington, London, S.W. 

Kilbura & Co, Ltd, Bishop Auckland 

Kilgour, Hamilton, Borough Electrical Engineer, 
Arle-rd, and 335, High-st, and at 2, Keyn- 
sham Bank, Cheltenham 

Killick & Cochran, 51 & 53, Seel-st, Liverpool 

Kilpatrick ( James) & & Son, Terrace- bldgs, Paisley ; 
51, Buchanan-st Glasgow: and Larne, Ireland 

Kilpatrick, J. L., c/o Meesra Siemens Brothers & 
Co, Wooiwich, London, S. E. 

Kincaid, Waller, Manville & Dawson, 29, Great 
Geor: ge-st, Londen, S.W. 

king, Abraham, 44, Smyrk’s- rd, Old Kent-rd, 
London, S.E. 

King (Edward) & Co, 15, Waterloo rd, Lo зӣоп,8. E. 

King, H. A. F., 28, Baron’s Court- rd, W. Kensing- 
ton, London, W. 

King, Harold C., c/o Kennedy & Jenkin, 17, 
Victoria-st, Westminster, London, S. W.; 
and Vendeu House, Harrow-rd, Wembley 

King, John, 74, Wolverton-rd, Boscombs, Hants. 

King, L. H., Chief Engineer, Electricity Works, 
Whitby 

kung, Thomas, 1254, Week.st, Maidstone 

Kinghora, D. M., Corporation Electrical Dept, 
Leigh, Lancs. 

Kingscote Bros. & Williams, New-lane, Patricroft 

King-cote, T. H., New-ln, Patrieroft, Manchester 

Kingsland, William, M. I. E. E., 8, Bream'3-bldgs, 
Chancery-In, London, Е.С. 

Kirk, Peter, Corlett Electrical Engineering Co, 
Union. Пра, St. John-st, Neweastle-on-Tyne 

Kirker, Н. I., с/о British Westinghouse Co, 2, 

Norfolk- st, London, W.C. 

Kirkland & Саррег, 17, Victoria-st, London, S.W. 

Kirkland, Thomas, M. Inst. C. E., 17, Victoria-st, 
London, S.W. 

Kirkwood, Stephen, Corporation Electricity 
Works, Brookside, Kingsland, Shrewsbury 

Kitching (С, H.) & Co, 207, Beverley-rd, Hull 

Kitto, C. L., 43, Devonshire-place, Newcastle- 
on-Tyne 

Knight, G. Carew, Finchley Electric Light Co, 
Finchley 

Knight, J. Douglas, Chief Electrical Engineer, 
Corporation Electric Light Dept, and Town 
Hall, Ealing, London, W. 

Knight, К. G. & J., 16, Widmore-rd, Bromley, 


Kent 
Knight, W. L., Aberystwith & Chiswick Electric 
Supply Co, Aberystwith 


Knorr, H., Electr icity Works, Bexley 

Knowles, Reg., Corporation Electricity Works, 
Pigeon House, Dublin 

Kolle, H. W., Messrs. Babcock & Wilcox, Ltd, 
Oriel House, Farringdon- rd. E. C., and 
Egremont House, Tulse Hill, S.W. , London 

Krause, В. Howard, Comberton Hall, ' Kidder- 
minster 

Kyle, J. A. Balliol House, Tonbyee Hall, 
London, E. 

Lacey & Sillar, 2, Queen Anne's Gate, London, 
S.W.; and 78, King-st. Manchester 


Lacey, Ernest М. (Lacey & Sillar), 2, Queen 
‘Anne’s-gate, Westminster, London, S.W.; 
and 78, King-st, Manchester 

Lacey, Е. W. Borough Engineer, Municipal 
Ofhiess, Bournemouth 

Lackie, W. W. ‚ 15, Waterloo-st, Glasgow 

Laidler, W. C., 1, Ashburn- rd, Heaton Norris, 
Stockport 

Lake, G. H., Corporation Elec. Works, Derby 

Lake, Robert F. (Wippell Bros. & Co. A High-st, 
and 19, Blackhall-rd, Exeter; and Hay- 
bridge, Lenton Boulevard, Nottingham 

Lakin- Smith, C., 184, Hagley- rd, Ejgbaston, 
Birmingham 

Lamb, H., Corporation Electricity Works, Man- 
chester 

Lamb, James, Strathearn House, Crieff, N.B. 

Lambert (J.) & Sons, 19, Broad- st, Bath 
Lambert, John, Burgh Electricity Works, 
Perth 

Lancaster, Е. W., A. M. I. C. E., . XI. E. E., 
Victoria“ st, London, S.W. 

Lancaster, H., Dolter Е lectrie Traction Co, Ltd, 
5 X 4, Great Winchester-st, London, E. C. 

Lane, W. x 14, Durley-rd, Stamford- hill, Lon- 


28, 


don, N 

Lang, Wm. 44, Torbay-rd, Chorlton-cum- Hardy, 
Manchester 

Langdon, Guy H., Mayfield, Sanderstead-rd, 
Croydon 


Langdon, W. E., Sans Souci, Palmeira-gardens, 
Westcliff-on-Sea 

Langdon- Davies, Charles, 45, Redcliffe-sq, South 
Kensington, London, S.W. 

Langdon- Davies, Walter (Langdon-Davies Motor 
Со), 101, Seuthwark-st, London, S.E. 

Lange, F. М.Т. (Geipel & Lange), 72a, St. Thomas- 
st, London, S. E. 

Lange, T., High-st, Ayr 

Langford, W. Bor ough Electricity Works, 
Longton, Staffs. 

Langley, H. F., 24, Coleman-st, London, Е.С. 

Larke, Wm. Jamnes, с/о British Thomson-Hous- 
ton Co, Rughy 

Larinan, G. Т., Urban Electric Supply Co's 
Electricity Works, Stamford 

Lauckert, E., 65, Maryon- rd, New Charlton, Kent 

Laurence, R. ( Laurence, Scott & Co), Gothic 
Works, Norwich 

Laurie, P., Cork Electric Lighting and Tram- 
way Co, Ltd, Cork 

Laverick & Co, 43, Grey-st, Newcastie-on- Tyne 

Lawless, Louis J., 27, Castlewood-ave, Rathmines, 
Dublin 

Lawrence, A., Taysile Electric and Gas Light 
Co, Wormit, near Dundee 

Lawrence, J. P., A. M. I. E. E., Cambridge chmbrs, 
16, Chapel-st, Harrogate ; and Market pl, 
Knaresborough, Yorks. 

Laws, J. D, Electricity Works, Bexley, Kent 

Lawson, A. J., British Electric Traction Co, Ltd, 
4, Adelphi- ter, Strand, London, W.C. 

Lawson, J. L., Tynemouth Electricity Works, 
North Shields 

Layton, A. В. (J. Crosfield & Sons), Bank Quay 
Works, Warrington 

Layton, Gordon, British Westinghouse Co, 
Trafford Park, Manchester 

Lea, Arthur H., Glenroy Works, Kettering 

Lea, F, M., 58, Bennett’s-hill, Birmingham 
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Lea Frank В. (British Electrie Traction Со), 
50, Welliogton-st, G'asgow 

Lea, Frank J., Peugwerne Works, and Silverdale, 
The Mount, Shrewsbury ; and at Wolver- 
hampton, and Stafford 

Lea, Henry (Henry Lea & Son), 33, Bennett’s- 
hill, Birmingham 

Lea(Henry J&8on,38, Bennett’s-hill, Birmingham 

Lea, Son & €», Peogwerne Works, Shrewsbury : 
2, Grosvenor-chmbrs, Lichfield.st, W'olver- 
hampton ; and at St. Mary's Walk, Stafford 

LEACH, H. L., M. I. E. E., A Victoria-st, West- 
minster, and 28, Drewstead- rd, Streathain, 
London, S. W. 

Leach, В. B, C.rporation Electricity Works, 
Aston Manor 

Leadbeater, J., Borough Electricity Works, 
Lithos-rd, Hampstead, London, N.W. 

Leake, H.¥r., Н.М. Dockyard, Devenport 

Leake, Walk А, 51, Victoria-bldgs, Manchester ; 
and 63, Vawzon-st, Порча 

Lean, А. LL, 29, Ebbertston-ter, Hyde Park, Leeds 

Leask, А. R., 31, Minories, London, Е.С. 

Leaver & Fox. 30, High-st, Weston-super-Mare 

Lee, А. E., Rugby School Electric Lighting Co, 
Dunchurch- ul, Rugby 

Lee, A. M., 61, Leadenhall. st, London, Е.С. 

Lee, Herbert, 22, Seven Sistera-rd, London, N 

Lee, L. R.. Corp Pat m Elec. Works, Manchester 

Leech, S. G., Atlantic View, Beach- rd, Weston- 
super- Mare ' 

Leeming, W. J., District Council's Electricity 
Works, Buxton 

Leeming, Win. T., 2, Devonshire-st, Carlis'e 

Le Feuvre, W. T., Chet Electrical Engineer to the 
Corporation Electricity Works, Bexhill 

Legros, L. A., 57, Brook-green, London, W. 

Le Maistre, C. D.. Engineering Standard: Labora- 
tory, 28, Victoria-st, S.W. ; and 24, Wind- 
sor-rd, Ealinz, W., London 

Leng.J.G.,Corporation Electricity Wks, Harrogate 

Lennard, В. F. Barrett, M.A., United University 
Club, Pall Mall East, London, S.W. 

Leonard, Wm., South Eastern and Chatham Rlys., 
Tonbridge 

Leonardt, E. H., Westminster Electric Supply 
Corp., Eccleston-pl, Belg av'a, London, S.W. 

Leslie, B., 7. (Тһе | Sanctuary, Westminster, 
London, S.W. 

Leslie, Fredk.. 874. Theobald’s-rd, London, W.C. 
Le Souef, Henry Ј., со Е. J. Stone & Co, ТА, 
5 st Without, London, E. C. 
Lester, J. E.. 2, Cant- st, and Langton- st, Leicester 

Lester, GR R., Reform Club, Manchester 

Lewenz, H. J., Stowage Wnarf, Deptford, Lon- 
don, S.E. 

Lewin, S. H., 154, Walton-st, Chelsea, London, 
S.W. 

Lewis, F. E., Corporation Elec. Wks, Canterbury 

Lewis, F. Harman, Electricity Supply Works, 
Cathall-rd, Leytonstone 

Lewis, Frederic J., 12, Burlington-chambery. 
Newest. Birminghain 

Lewis (Herbert) & Fletcher, Prudential-bldgs, St. 
Mary-st, Cardiff; aud Briton Ferry 

Lewis, Joseph, 5 and 6, Great Winchester-st, 
London, E.C. 

Licbert, Einit H.J. Holroyd & Со). Perseverance 
Works, Milnrow. near Rochdale 

Lightfoot Bros, 154, Cooper-st, Manchester 
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Lilley (Wm. E.) & Со, 38, Sidney-st and 12, 
Market at, Cambridge 

Lind, А. L., 5, Cecil-rd, Prenton, Birkenhead 

Liaden, Н. J., 117, Boundary-rd, St. Johu's 
Wood, London, N.W. 

Lindsay, Alex. 101, Armadale-st, Denni:toun. 
Glasgow 

Liney (Chas.) & Sons, Kelso- pl, Stanford-rd, and 
la, Sussex- villas, Keusington, London, W. 

Ling, J. G., Corporatioa Electricity Works, 
"Ripon. rd, Harrozate 

Linney, Chas. T., Chatham, Rochester & District. 
Electric Lighting (о, Chatham 

Linton, J. R. W., c/o Charing Cross and Strand 
Elect ‘icity Supply Corporation, 60, St- 
Martin's-lane, London, W.C. 

Lironi, V. G., Municipal Electric Tramways, 
Portsmouth 

Lister, J. Frazer (Lister Electric Manufacturing 
Co), Dursley, Gloucestershire 

Little, C. W. G., British Electric Traction Co, 
Donington House, Norfolk-st, London, W.C. 

Little, Norman Е. G., Corporation Elec. Works, 
Doncaster 

Littleloy, T. Graham, Carbon Works, Brymb^, 
and Pen-y-Garth, near Wrexham 

Livesay, A. G., City Electric Tramways, Leeds 

Livet, E. A., Daimler Motor Co, Ltd, 219, Shaftes- 
bury-ave, London, W. 

Livingston, В. D., 1684, St. Vincent-st, Glasgow 

Lloyd & Се, 1, King- st, Rosk Ferry, Birkenhead: 

Lloyd, В. 5., с/о Hay ward- Tyler & Co, 90 & 92, 
W hitecruss- st, London, E.C. 

Locke, T. A., Corporation Eiectricity Works, 
Prince Rock, Piv mouth 

Lockhart & Macnab, 34- 48, Craigs, Stirling 

Lockyer, W. A.. High-st, Church- St, and Ringles 
Croas, Uckfield 

Login, Louis C., 38, Mar uess- road, Canonbury, 
Londo», N. 

Lomas & Со, ба, Market-st, Darwen 

Long, A. de L., Northallerton, Yorks. 

Long. E. D., Electricity Works, 114, Orsett-rd, 
Grays, Essex 

Long, К. M., Borough Electrical Engineer, Сог- 
poration Electricity Works, Norwich 

Longbottom, В., The Elms, Chapeltown-rd, Leeds 

Longden, А. B, British Westinghouse Co, 

Trafford Park, Manchester 

A. E., Asst, Engineer, Electric 

Station, ‘Dkeston, Derbyshire 

Looser, R. F., 15, Wiltshire-road, 
London, S. W. 

Гордей. Ch., Eureka Mfg. Co, Bread-st House, 
London, E. C.; and Tacoma, Surbiton Hill 

Lord, James, M.Sc. 4, 910, Middleton. rd, Chad- 
derton, Oldham 

LORRAIN, J. G., M. I. E. E.. M. I. Mech. E., Char- 
tered Patent Agent, Norfolk House, Nor- 
folk-st, London, W. C. See Advt.. p. 1182 

Louis, P. V. E., 43, Headerson-ra, Forest Gate, 
London, E: 

Love, Е. G. „Cor poration Elec. Works, Halifax 

Lovelock, Seabourne & Lee, 61, Leadenhall st, 
London, E.C. 

Loweock, G.W., Engineering Undertakings, 1,43 


Loos, Power 


Brixton, 


78, King- st, Manchester d 
Lowdon, E. J. В. ‚ Temple Works, Dundee 
Lowe, I., 230, Kenmure - st, Pollokshields, 


Glasgow 
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Lucas, A., British Thomson- Houston Co, Ltd, 41, 
Church-st, Sheffield 

Lucas (Owen) & Pyke, 59, Victoria-st, London, S. W. 

Ludlow & Knight, 14, Grosvenor -bldga, Steel - 
house Јаре, Birmingham 

Lumbers, Megson & Co, 5, Edmund st, Liverpool 

Lummis-Pateraon (С. У. & Co, Heaton-rd, 
Heaton, Newcastle-on-Tyne 

Lund, Richard, 78, Queen Victoria-st, Lond., E. C. 

Lundberg. Gus. C., Pioneer Electrical Works, 
477-487, Liverpool-rd, London, N. 

Lunn, J. R. P., Electricity Works, Haughton-rd, 
Darlington 

Lynd, W., 59, Endymion-rd, Brixton Hill, Lon- 

don, S.W. 
Lyon, Henry, Drury-bldg», 21, Water-st, and 
17, Rossett-rd, Plundellsands, Liverpool 
Lyon, H. Thomson, 34, Gr James-st, London, S.W. 
MacAlister, Alex. P., Electricity Works, Lom- 
bard-rd, Batter ea, London, S.W. 

Macalister, R. A. D., Electricity Supply Works, 
Greenock, N.B. 

McAlpine, Hugh, 60, Bath-st, Glasgow 

McAulay, Wm., Ashfield, Polloksaields, Glasgow 

MacBean, D. McD., Chatham, Rochester and 
District Electric Lighting Co, Chatham 

McBretney, W., Corp. Electricity Wks., Ipswich 

McCalla, Chas. A., 22, Canning-cree, Wood Green, 
London, N. | 

McCarter, R. D., Bath E'e: tric Tramways, Bath 

McCarthy-Jones, C. H., Решее, Clitton-rd, Вокоу 

McClelland, J. C., Vulcan Works, St. 'Thoinas- 
st, London, S.E. 

McClelland, Wm., Admiralty, Whitehall, I. n- 
don, S.W. 

McClintock, W., Corporation Electricity Works, 
Londonderry 

McConahey, W. M., British Westinghouse Со, 
Trafford Park, Manchester 

McCormick, H., 14, Woodbine-cres, Stockport 

McCourt, R., 33, Swan-rd, Harrogate 

M'Cowen, Victor A. H., Borough Electricity 
Works, Belfast 

McCroeky, J. W., c/o J. G. White & Co (Ltd), 
22a, College-hill, London, Е.С. 

McDermott, Joseph, Spain House, Ashton- 
uuder-Lyne 

Macdonald, E. W. J., Metropolitan Electric Sup- 
ply Co, Ltd, 16, Stratford-pl, London, W. 

M'Donald, J., 146, West Regent-st, Glasgow 

McDonald, W., Corporation Elec. Supply Dept, 

. A Commercial.st, Sheffield 

McDonnell, Donald E., Electric Light Station, 
Macroom, Cork 

McDowell, John H.. 24, Beaufort-buildings, 
Stranmillis-rd, Belfast; and 20, Mount. at, 


Manchester 
McEwan, Thos., Norton Works, Easter-rd, Edin- 
burgh 


McFarlane, James, 9, Holland-pl, Glasgow 

McFarlane, Norman, Corporation Electric Light- 
ing Station, Glasgow 

Macfarlane, S. I., 43, Howard-st, Derby 

McGill, Thomas, Dover Electricity Works, Park- 
at, Dover 

McGown, J. M, Electricity Works, Oban, N.B. 

Мебиће, Н. A., 17, Randolph-gardens, Broom- 
hill, Glasgow 

M'Haffie, H. G., District Council Electricity 
Works, Hoylake 


ELECTRICAL TRADES’ DIRCTORY—1904. 


ELEC. ENG 


«араай. 


MelIudoe, J. B., 5, Water-st, Соа ridge, Х.В. 

McInnes, C. Fred, Corporation Electricity Works, 
Gravesend 

MacIntosh, J., 58-40, Langham-st, London, W. 

MacIntosh, Jas., jun., 38, Langham-st, London, W. 

Melutyre, H.D.,15,Werter-rd, Putney,Lond.S.W. 

Mack, W. C., 4, Ormsidle-st, Old Kent rd, Lond, S. E. 

Mackail, John, Bonavista, Argyle-cres, Porto- 
bello, N.B. 

McKay, Alex. H., Corpo. Elec. Works, Aberdeen 

Mackay, Н. В. Forbes, Chie? Engineer, Council 
Electricity Works, Battersea, London, S.W. 

Mackay, Thoe. M.. 63, Dalblair-rd, Ayr. N.B. 

McKenzie, A. E., Stuart-st Generating Station, 
Manchester 

Mackersie, J. Y., Corporation Electricity Wo: К°, 
Valley-rd, Вгад та 

McKillop, P. А., 45, Hope st., Glasgow 

Mackintosh, W., Electricity Works, Keighley, 
Yorks. 

McLagan, D. R., Pendennis, 
Gravelly Hill, Birmingham 

McLean, J. G., Woking Electric Supply Со, Ltd, 
Woking 

McLean, J. Hardie, Midland Electric Corporation 
for Power Distribution, Ltd, 73, Lichfield-st, 
Wolverhampton; Ocker Hill Generating 
station, Tipton 

Maclean, John, 19, University-avenue, Glasgow 

Maclean, M., Hanover-st, Hellensburgh, N. B 

Maclean, Magnus, M.A.. D. Sc., M. I. E. E., Glasgow 
and West of Scotland Technical College, 
Glasgow 

McLean, N., Electricity Works, Harrogate 

McLean. S., с/о Crompton & Co, Salisbury 
House, London Wall, London, Е.С. 

McLean, W. H., 22, Albany-rd, Wolverbampton 

McLellan, William, 28, Victoria-st, London, S. W.; 
and Collingwood-bldgs, Neweastle-on-Tyne 

Macleod, А. W., 9, Red Lion-ct, Cannon-st, 
London, E. C. 

Macleod, D. M., Electricity Supply Works, 
Glaucus- st, Poplar. London, E. 

McLeod, H. H., New System Private Telephone 
Co, Ltd, 57, King William-st, London, E. C. 

McMahon, J. F., Gt. Northern and City Rail- 
way Power Station, New North - rd. London. N. 

McMahon, J. J., Corporation Electric Tramways, 
Manchester 

Macmillan, J., Corpn. Electricity Works, Falkirk 

Me Mullen, John, M. I. E. E., The Billett, Hora- 
church, Essex 

McMullen, K. J., Willans & Robinson, Ltd, 
Victoria Works, Rugby 

McNeil, A. H., Person Fire Alarm, Ltd, 15, 
O:d Nichol-st. Shoreditch, London, N. E. 

Macro, J. H., Palmer's Shipbuildiog Works, 
Jarrow 

Масгогу, Robert Valentine. Borough Electrical 
Engineer, Electricity Supply Station, Lon- 
donderry 

Maddick, S. W., Н.М. Office of Works, Storey's 
Gate, Loadon, S.W. 

Madgen, W. L., Victoria Works, Belvedere-rd, 
London, S. E. 

Magoris, J. F., Corporation Electricity Works, 
Sculeoates-lane, Hull 

Maguire, F. Z., 2, Queen Anne's-gate, London, S.W. 

Makovski, A. W., 158, James-st, Haymarket, 
London, S. W.; and Fairlawn, Redhill 


Minstead- rel, 


(For Telegraphic Addresses and Telephone Numbers, see Alphabetical Section.) 
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Malcolm & Allan, 29, Lilybank-rd, Glasgow ; 
and 1, North David-st, Edinburgh 

Malpas, A. Е, United Alkali Co, Widnes, Lanes. 

Машеу, J. W., 181, Wightman-rd, Harringay, 
London, N. 

Manu, J. J., 74, Lower Belgrave-st, London, S.W. 


Mannox, Wm., Electricity Supply Station, 
City-rd, London, E.C. 
Manville, E. (Kincaid, Waller, Manville & 


Dawson), 29, Great George-st, London, S.W. 

Marcuson, E. (Sutherland &  Marcuson), 61, 
Chandos-st, Strand, Londen, W.C. 

Markby, Walter, 23, Westbourne-terrace-1d, 
London, W. 

Markham, F. R. Bray. Markham & Reiss, Ltd), 
Blackhorse-lane, Walthamstow. London, E. 

Marler, Н. А., 51, Northolme-rd, London, N. 

Marler (H.) & Со, 9, Finsbury-sq, London, Е.С. 

Marples, Ernest, Кодгаћ; Minstead-rd, Gravelly 
Hill, Birmiogham 

Marples, В. А., 79, Ingleby-rd, Ilford. Essex 

Marr, Ales, 18, Cawdor-rd, Fallowtiekl, Man- 
chester 

Marriau х C^, Cannon-st, Manchester 

Marryat, H., Thames Deve, Chis sick 

Marsden, W. T., 18, Lawson-rd, 
Shetheld 

Marsh, 7. Е., 42, Reighton-rd, Upper Clapton, 

| London, N.E. 

Marsh, T. llerbert, 15, Gerrard-st, and 15, 
Inverness-ter, London, W. 

Marshall, Albert H., c o Mr. C. Н. Merz, Colling- 
woad-bldgs, Newcastle-on-Tyne 

Marshall, Arthur G. (Reginald P. Wilson), 66, 
Vietoria-st, London, S.W. 

Marshall, C. Е. B., 1, Elborow-st, Rugby 

Marshall, R.A., Gaskell-et, Clapham, London, S. W. 

Marshall, Roland, Electricity Works, Ayr 

Marshall, Wm. II., O8, Freegrove-rd W.. Holloway 
N., and 8, Queen Annes gate, S.W., London 

Marston, A., 24, Nethergreen гі, Капшоог, 
Shetheld 

Martin, Charles P., 66, Vietoria-st, London, S.W. 

Martin, David, A. M. I. E. E., Electrical Trades 
Supply, Ltd, 41, Gt. Charles-st, Birmingham 

Martin-Davey, W m..27. Tower-blzgs. Liverpool, W. 

Martin, H. S., LA Cumberland-st, Liverpool, W. 

Martin, 8. G., 46, St. Helen :-rd, Swansea 

Martin, Thos. R., 47, Albert-rd, Middlesbrough 

Martin (W. C.) & Co, 10, West Campbell-st, Glas- 
gow ; & 116, Victoria Dock-rd, London, К. 

Martyn, S. W., 17, Water-lane, Gt. Tower-st, 
London. E.C. 

Mason, D., Corp. Electricity Works, Croydon 

Mason (J. F.) & C», 14, Park- row. Leeds 

Massey, W. H., Buckingham Palace, and 25, 
Queen Anne's-gate (Massey & Allpress), 
London, S.W. 

Massey & АПргезв, 25, Queen Anne's-gate, Lon- 
don, S.W. 

Massingham, H. G., The Nest, Pinlioe-rd. Exeter 

Mathew, W. А. Хиец М tor Works, 59a, 
Hizh-st, Beckenhaw, Kent 

Mathewe, G., 59, Harewood-ave, 
Landon, N.W. 

Mathias, F. V. I., Chief Engineer, Electricity 
Works, Warrington 

Matthews, A. B., Багі, East Sheen 

Matthews, F. J. X.. Vulcan Poiier & General 
Insurauce Со. Ltd, 67, King-st, Manchester 


Broomhill, 


zlandford- sq, 


Matthews, Robert, Parr's House, Heaton Mersey, 
near Manchester 

Maurice, Wm., Hucknall Torkard Collieries, 
Notts. 

Mavor, H. A., M. I. E. E., M. Inst. C. E., 47, Broad-st, 
Mile Fud; and 3, Windsor-cireus, Kelvin- 
side, Glasgow 

Mavor, Sam, NM. I. E. E., 47, Broad-st, Mile End, 
and 57, Burnbank-gardens, Glasgow 

Mawdsley, H. St. Hill, Newton's Ltd, Taunton 

Maxwell, David, King’s-rd, Dundee 

Maxwell, Н. B., Burgh Electricity Works, 
Partick, Glasgow 

May, W. R., Electricity Works, Lowestoft 

Maybury, Н. P., D:striet Council Electricity 
Works, Malvern 

Mayes, A. E., Isle of Wight Electric Light and 
Power Co, Ventnor, l-le of Wight 

Mayes, A. H., 40, Waleingham' rd, Hove, Sussex 

Mayfield, J. T. (Mayfield х Co), 65, Canuun-st, 
London, Е.С. 

Mayne, Arthur J., Electric Light Station, Stan- 
hope Lines, & 8, Wellinz:on-ave, S. Aldershot 

Mayne, С. W., Penarth Electric Lighting Co, 
Lid. Penarth, Glaw. 

Mayner, E. W., Hillzay," Fengates-rd, Redhill 

Mayoh & Haley, 12. Norfoik-st, London, W.C. 

May pee, C. F., 19. Bedford: pl; London, W.C. 

Mayson, C. M., Charing Cross апа Strand Elec- 
tricity Supply Corporation, 60, Dt, Martin's- 
lane, London, W.C. 

Meacher, Wyatt, 24, Carleton. rd, Tufnell Park, 
London, N. 

Meade, R. E., Electricity Works, Stafford 

MEDHURST, F. H., B.Sc., M. I. E. II., 15, Victoria- 
st, S. W. 227 Westminster, and 25, Randolph- 
cres, W. (773 Paddington), London (Syn- 
chronoua London) 

MEDHURST (F. H.) X LLOYD, 15, Victoria-st, 
London, S.W. (Synchronous London, 227 
Westminster) 


Medhurst, Page & Lloyd, 14, St. Ann’s-sq, 
Manchester 

Medley, C. P., Electricity Works, Tolworth, 
Surbiton 

Medway, J. S., Corporation Electricity Works, 
Torquay 


Meek, А. IL, 45, Crawford-st, Bryanston-sq, 
London, W. 

Местез, S. H., Electrical Dept., L. & №. W. Ry., 
London-rd. Manchester 

Мек. P. W. & C. S., 16. Victoria-st, Lond., S.W. 

Meiklejohp. J. D. 91, Waterloo-st, Glasgow 

Mellis, Мујпе, 47, Oswald-st, Glasgow 

Melville, O.. Redburn Wynd, High-st, Kirkcaldy 

Mendham, W. P., 18, Oakfeld-grove, Bristol 

Mercer, G. B., 26, Ampthill-rd. Liverpool 

Mercer, R. G.. 270, Edward-rd, Cannon Hill- 
park, Birmingham 

Mercier, А. N., District Council 
Works, Watford 

Mercier, Maunsell, 252. Chapel-at, Salford 

Meredith, W. M.. 13, Peinbroke galun, London, W. 

Merritt. F. H (Isle of Wight Electric Light and 
Power Co). Lucerne, Wells-st, Ryde 

Mertens, B. M.. Corporation Electricity Works, 
Londonderry 

Merz. Charles H.. 28, Victcria-st, Westminster, 
Landon, S. W.; and Culling Woo 1-bldga, 
Newcastle-on-Tyne 


Electricity 


Metropolitan Engineering Association, Ltd, 4. 
Queen Victoria-st, London, E. C.; and at 
Manchester 

Metzger, G. F., Рагг'з Bank-bldgs, 3, York st, 
Manchester 

Mickleburgh, Ch., 420, Harrow-rd, Lendon, W. 

Mullediteh, Harry, Electric Light Station, 
Arundel Castle, Redfern, Arundel, Sussex 

Middle:nost, Н. R., Electricity Works, Bucking- 
ham 

Middleton Bros. & Co, 21-23, Cale-st, Chelsea, 
London, S.W. 

Middleton, P. C., A. M. I. E. E., Certus Works, 
Limes-st, Croydon 

Middleton, V. G., Broadway-chmbrs, Westmin- 
ster, Loudon, S. W.; and (Middleton. & 
Townsend’, 21, Rutland-sq, and Tor, ichen- 
at, Edinburgh 

Middietop, W. E., Anti- Vibrator Co, Ltd, Lime:- 
rd, Croydon 

Middle оп. William (Christy Bros. & Middleton), 
Chelmsford, berex 

Midgley, C. A., City Electrical Engineer, Elec- 
tricity Works, Foss апата, York 

Mildred, F., Callen er's Catle and Construc- 
поп Со, Hamilton House, Victoria Ew- 
baukinLent, London, E C. 

Miles, R. A., 59. Woatman-rd, Honor Oak Park, 
London, S. K. 

filla-, C H., Ervillagh, Foxrock, со. Dublin. 

Millen, J. H., 39, Tadema-rd,. Chelsea, London, 
S. W. 

Miller. Francis, B.A.. 124, Grecneroft-gdns, Wert 
Hainpstead, Loudon, A W. 

Miller, Francis S., Mauor House, Old Malden, 
Worcester Park, Surrey 

Miller, Herbert Ww., British Th^iison- Houston 
Co, 85, Cannon-st, London, E.C. 

Miller, Н. W., Central Electric Light Station, 
Kensingtoa-court, London, W. 

Miller, Samuel, 249, High-st, Camden Town, 
London, N.W. 

Miller, Thomas L., 7, Tower-bldgs, N. Water-st, 
Liverpool; aud at Manchester and Loodon 

Miler (Т. L.). & Wilson, 7, Tower-bldge, X. 
Water et, Liverpool; aud 19, Drazennose.st, 
Manchester 

Miler, W. H., Corporation Electricity Works, 
East Bridge-st, Pelfaat 

Mulligan, Thomas, 45, Jocelyn-st, Peckham, 
Londoo, S.E. 

Sills, A. E., Haleyon, North F.uchley, London 


Мија, Н. L., Corporation Electricity Works, 
Southampton 

Mine, L., В.Е. .66, Victoria-st, London, S.W. 

Milnes, J. R., 27, Southampton-st, Fitzroy-sq, 
London, W. 

Milns, W. E, Electricity Works, Grantham ; 
and Whari-rd, Stawford | 

А! ic. п, €. O., Corporation Electricity Works, 
Maidenhead 

Мапа на, T. H., 28, Victoria-st, London, S.W. 

Mitchell, David S, Clandon, Chase Green-ave, 
Enfield 

Mitchell, Е.А. Cassiobury, Alina rd, Carsbalton 
Surrey 

Mitchel, G., 39, Victoria-st, London, S.W. 

Mitchell, Н. E. Medhurst & Lloyd), 13, Үі:- 
toriast Loudoun, S.W. 
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Mitchell, J. B., Woolwich Borough Council Elec- 
tricity Works, White Hart-ln, London, S.E. 
Mitcbell, S. W., A. M. I. E. E. (Player & Mitchell), 
Attwood-passage, Cambridge-st, Birming- 


ham 

Mittelhausen, Julius, 19, St. John's Park, Black- 
heath, London, S. E. , 

Moberly, G. J., Bellavi, Carlton-rd, Sidcup, 
Kent 

Mole, H. E, British Westinghouse Со, 2, 


Norfolk-st, London, W.C. 

Mollard, J. P., Callender's Cable and Construc- 
tion Со, Hawilton House, Victoria Em- 
kankment, London, B.C. 

Moller, G. E., Lanarkshire Tramway Co's Power 
House, Edinburgh. rd, Motherwell, N.B. 
Money, А. W., Aberystwyth and Chiswick 
Blectricity Supply Corporation, Chiswick, 

aud 24, Raversceurt.gdugs, London, W. 

Monk, E. L., Electricity Works, Рагк-3", Dover 

Monkhouse, E. W. | Messrs. Burstall aud Monk- 
house) 14, Old Queen-st, Westminster, 
London, S.W. 

Monkhouse, F. L., 42, Paradise-st, Liverpool $ 

Monson, Chas, B., Town Hall, Kensingten, Lon- 
dop, W. 

Montgomery, C. R., Electricity Works, Ross, 
Jlerefordshire 

Montgomery, Capt. W., R. E., A. I. E. E., Broughty 
Castle, Broughty Ferry, N. B. 

Moody Bros., 1, Carteret-st, London, S. W. 

Moody, F. М, Treetov, Rotherham 

Moor, P. T., e/o John Fowler & Co (Leeds), Ltd, 
Steam Plough Works, Leeds 

Moore, A. Nichols, Corporation Electricity Works, 
Uickiuson-st and Bloom-st, Manchester 

Moore, G. Arbuthnot, Engayne Spital, Brom- 
torough, Cheshire 

Moore, J. F., Town Hall, Sunderland 

Moore, Joseph, 35, Victoria-st, Manchester 

Moore, Percy G., Corporation Tramway Station, 
Craven-st, Birkenbead 

Moore, R. St. George.17, Victoria-st, London. S. W. 

Moore, W. H., Callendcr’s Co, Hawiltun House, 
Victoria Embankment, London, E. C. 

Moorhouse, Albert, Union Werkhouse, Burnley, 
Lancs. 

Morcom, R. K. (Be'lisa & Могсот), Ledsam-st 
Works, and 24, Augustue-rd, Edgbaston, 
Birmingham 

Mordey & Dawlarp, 82. Victoria-st, West- 
minster, London, S.W. (Bighase London, 
JSG Westminster) 

More, James, Jun, 122, George-st, Edinburgh 

Morgan, E., Neweastle-upon-Tyne Electric Sup- 
ply Co, Ltd, 50, New Bridge-st, Newcastle- 
upon-Tyne 

Morgan. G. H. P., Corporation Electricity 
Works, Barrow-in-kurness 

Morgan, J. B., Chief Engineer, Municipal Elec- 
tricity Works, Horsbam, Sussex 

Morgan, W. D., c/o Durham Electrical Power 
Distribution Co, Newcastle-on-Tyne 

Mortis, D. Н. (Lowdon Brig. & Со), 332, 
Argyle-st, Glasgow 

Morris, James. Knowrlcy-st, Belton 

Morris, J. L. (Medhurst & Lloyd), 13, Victor ia-st, 
London, S.W. 

Morris, John Turner, East London Technical 
College, Mile IEnd-1d, London, |. 
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Morris, R. F., 5, Foregate-st, Worcester 

Morrison, 1)., 1, Hoe-gdne, Plymouth 

Morrison, G. J., 7, The Sanctuary, Westminster, 
London. S.W. | 

Morton, Andrew H., 130, Bath-st, Glasgow 

Morton & Ashley, 24, Knutsfonl rd, Latchford, 
Warrineton 

Morton, Harold, Electricity Supply Works, 
Council Offices, Llandudno 

Moseley - Williams, J., Scarborough Electric 
Supply Со, Salisbury-st, Seamers-rd, Scar- 
borough 

Mo:er Electrical Engineering Co, 36, C:aven-st, 
S rand, London, W.C. 

Moss, James, Tozxer-chmbre, Brown-st, Man- 
chester 

Mossop, P., Charing Cross and Strand Electricity 
Supply Corporation, 60, St. Martin's-lane, 
London. W.C. 

Moul, H. E., 18, Kensington Court-pl, London, W. 

Mountain, A. D., Borough Electrical Engineer, 
St. Andrew's.rd, Huddersfield 

Mountain, M. В., British Westinghouse Co, 
Trafford Park, Manchester 

Mountain, Wm. Charles (Ernest Scott & 
Mountain, Ltd), Close Works, Newcastle- 
оп-Тупе ; and South View, Hexham, Nor- 
thumberland 

Moynihan, В. E., С.Е. Railway Electric Light 
Station, Parkeston Quay; and 1, Elms, 
Marine-rd, Dovercourt 

Мсузеу, Frank L., 78. Wellmeadow-rd, Catford, 
London, S.E. 

Muddock & Son, 142, Barry-rd, East Dulwich, 
London, S.E. 

Mudford, F. Ј., Arrow Electrical Works, Jack- 
son-rd, Holloway. London, N. 

Mugford, H., 49, High-st, South Norwood, 
London, S.F. 

Muir, Edward, Glasgow Athenaeum, St. George’s- 
pl, Glasgow 

Mulliner, А. M., Corporation Electricity Works, 
Paisley 

Munn, Charles. 65, Upper Stone-st, Maidstone 

Munro, А. R., Callender's Cable Works, Belvedere, 
Kent 

Munro, H. D., Citv Electrical Engineer, Cor- 
poration Electricity Works, and West Park 
Villa, Magdalen-rd, Exeter 

Munro, J. M. M., 156, Bothwell-st, Glasgow 

Murdoch. Alex., Borough Council's Electricity 
Works, Fulham, London, S.W. 

Murgatroyd, E., 32. Malsis-rd, Keighlev 

Murray, Angus, Anderston Foundry Company, 
Ltd, Ho. Strathroy, Dumbreck, Glasgow 

Murray, J. D., Lambton Castle. Durhain 

Murray, T. Blackwood, Albion Motor Car Со, 
Ltd, South-st. Scotstoun, Glasgow 

Myers, Rd., 125. Shepherd's Bush- rd. London. W. 

Myram, H., Belinont, Fairfax-rd, Hampton Wick, 
Middlesex 

Naftel, Р. Н., Corporation Electricity Works, 
Highfield-st, Liverpool 

Nalder. К. H. Nalder Bros. and Thompson, Ltd), 
54, Queen-st, Cheapside, London, Е.С. 

Nalder, Hubert H., Cork Electric Tramways and 
Lighting Co, Ltd, Cork 

Nance, Ralph. 2, Dock-chmbrs. Cardiff 

Nash, Herbert, 1, High-st, Notting Hill-gate, 
London, W. 
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Nash, R. P., Electricity Supply Works iB. I. & 
Н. Calves, Ltd.), Prescot, Lancs. 

Nathan, Cecil, 39, Victoria-st, London, S.W, 

National Electrical Co, 60, Newhall.st, Birming- 
ham 

Neale, F., 12, St. James-st, London, S.W. 

Neale, H. А., Crompton & Со, Ltd, Salisbury 
House, London Wall, London, E.C. 

Neale, J. E. Douglas, Pall Mall Сир, St. James’- 
sq, London, S.W. 

Neale, R., Electricity Works, Stamford 

Nebel, L., c/o Messrs. Siemens Bros. & Co, 
Limited, Woolwich, London, S.E. ; and 65, 
Mount at, Old Charlton, Kent 

Neele, С. W., Gt. Central Rly. Co, Guide Bridge, 
nea? Maachester ; and Rheola, Hawthorn- 
lane, Wilmslow 

Neild, George A., 9. Grosvencr-rd, Rugby 

Nelson, G. D., Crys al Palace District. Electric 
Supply Co, Springfield Works, Wells-rd, 
Sydenham, London, S. E. 

Nelaon, К., 13, Orr-st, Bridgeton Cross, Glasgow 

Nettley, Charles N., 49, Devonport-rd, Uxlridge- 
rd, London, W. | 

New Albion Electrical Engineering Co, H:gh-st, 
Reigate, Surrey 

New, C. G., Electric Lighting Station, Eldon-rd, 
Cardiff 

Newbold (E.) & Со. 18, High-st, Sutton, Surrey 

Newby, G2o., Iinperial-chmbs, James-st, Harro- 
gate 

Newing & Swann, 21, Easton-st, High Wycombe 

Newington, Е. A., City Electrical Engineer, Cor- 
poration Electricity Station, 5, Dewar-pl, 
Edinburgh 

Newington, $. Willmott. Corporation Electricity 
Works, Gas-st, Oldham 

Newitt, L., Chatham Dockyard. Chatham 

Newton (5.) & Co, 210, Brixton-hill, London, 
S.W. 

Newton, У. G., Electric Light and Tramway 
Dept, East Ham, London, E. 

Newton, Wm., 117, The Chase, 
London, S.W. 

Nicholl, F. M., Corporation Eiectricity Work, 
Frome, Somerset 

Nicholson, Е. B., 55, Victoria-st, London, S.W. 

Nicholson, Н. Godfrey, Britannia Co, Colches: er 

Nicholson, J. H., 45, Pryme-st, Hull 

Nicholson, R. J., 26. Cannon-st, Manchester 

Nicoll, Henry, 69, Lowndes-sy, London, S. W. 

Nielson, J. Fred. (John Brown & Co), Clydebank, 
Glasgow 

Nisbett, С. H., M.LB.E., Huyton Hey House, 
Huyton, Liverpool 

Nisbett, H. J., Northampton Electric Power 
and Traction Co, Wellingborough 

Nixon, €. B., Walton Firs, Shrewsbury-rd N. 
Birkenhead ` , 

Nixon, Е. А., Corporation Electricity Supply 
Station, Oldham 

Norballe, Н. J., 54, Walham-grove, London, S.W. 

Norberg. S., 98, Goldhurat-ter, Swiss Cottage 
London, N. W. | 

Norris, E., 6, Carlton House-ter, London, S.W. 

Nowlan, G. K., Electric Light Dept., 33, Swanerd. 
Harrogate ` 

Nursey à Marr, 53, Victoria-st, London, S.W. 

Nuthall, B., Ivy Side, King s-rd, Kingston-cn- 
Thames 


Clapham, 
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Nuttall, T. B. C., c/o Mather & Platt, Ltd, 14, 
Victoria-st, London, S. W. 

sks & Sons, 74, Royal. arcade, Westoa-super- 
Mare 

Oborn & Doy, 50 and 254, Holland-st, Kensing- 
ton. London, W. 

O'Brien, A. P., 48, St. Quintin-ave, N. Ken- 
sington, London, W. 

O'Brien, E. L., 9, Thurloe-sq, London, S.W. 

U'Biven, A. C., 2, Conyera-rd, Streatham, Lon- 
don, S.W. 

O Connor & Hildit^h, Park-st, A-hton-undcr- 
Гусе 

Ofen, G. C., 563, Seven Sisters-rd, South Totten- 
ham, London, N. 

Ogden, F. L., Corporation Electricity Works, 
Greenhill, Oldham 

Ogg. George, Corporation Electricity Works, 
Edinburgh 

Ogilvie, A., e, Меязгя. King & Co, Leith Electric 
Works, Prince Regent-st, Leith 

Оду, J. D. B., Industrial Storage Battery 
Syndicate, Ltd, Vastern-rd, Reading 

O'Gorman & Cozena-Hardy, 82, Victoria-st, 
Westminster, S.W. 

O'Hanlon, F. B., Borough Council's Electricity 
Works, Hampstead, London, N.W. 

Okell, E. G., Corporation Electricity Works, 
Prince Rock, Plymouth 

O'Kelly, Н. M., 19, Leeson Park, Dublin 

Olsson, M. C., Wim. Coates & Son. Ltd, 5, Lein- 
ater-at, Dubliu 

Огрећ, R. H., c/o British Westinghouse Co, 
Trafford Park, Manchester 

Organ. R.. 88, Wincombe-st, Cheltenhain 

Ormston, T., 21, Hall-st, Southport 

üstler, A. J., Corporation Electricity Works, 
Avonbank, Bristol 

Overend (J.) & Sons, Trafalgar-st, Bradford 

Owenesmitb, Walter, 15, Davies-at, Berkeley.], 
Lendon, S.W. 
Oxley. X., Borough Council Electricity Works, 
Lithos-rd, Hampstead. London, N.W. 
Packer, M., Electric Light Station, Walton-on- 
Naze 

Palzham, Thomas Hy. 4, Queen 
mansions, London, S.W. 

Page. C. D., Wyoming House, Aylesbury, Bucks. 

Lage. Charles, 9, Elmfield- mans, London, S.W. 

Page. D., Hotel Russell, Russell-aquare, London, 
W.C. 

Page. F. W., Clarendon-chambers, St. Ann's-sq, 
Manchester 

Paice, H. H., Andover. Hants. 

Paine & Blease, 14, North Jobn-st, Liverpool, W. 

Palairet, R. C, N., Newton's Limited, Taunton 

Раштауе, A. G., Britieh Thomson: Houston Co, 
Hayes, Cardiff 

Palmer, C., Cheam-rd, Sutton, Surrev 

t'aimer & Co, 42, Castle-st, Oxford -st, London, W. 

Paluier, W., 138, Burdett-rd, Bow, London, Е. 

Palmer, W. D., 50, Wellingtou-st, Glasgow 

Pank A.) & Son, 8, 10 and 12, Bedford-st, St. 
Andrews, Norwich ‘ 

Pank, В. Агооја, 58, Howard-st, Gt. Yarmouth 

Papworth, J. Wyatt, 115, St. Mary’s-mansiuna, 
St. Mary’s-ter, London, №. 

Рећи, G. J. T., A. I. E. E., Warburton House, 
Priory -га, Keynsham, R. S. O., Bristol 

Pargeter, B. J., 259, Clapham- rd, London, & W. 
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Paris. Е. A., Yorkshire (Woollen District) Elec- 
иле Tramway Co, Donington; House, Nor- 
folk st, Strand, London, W.C. 

Paris, P. A., Veritys Lid, Plume Works, Aston, 
В rmingham 

Parker, Edwin, Peel Works, Adelphi, Salford 

Parker, Edwin T., A. I. E. E., 76, Bath.rd, 
Wolverhampton 

Parker. John, 14, Nelson-st. Hereford 

Parker, P. C., 6, Percy-ter, Jesmond, Newcast!e- 
on-Tvne 

Parker, В. & A., Chorley, Lanes. 

Parker, R., 51, St. Ignatius-sy, Preston 

Parker, Thomas, J. P., F. It. S. E.., M. I. C. E., 
M. I. E. E.. M. I. M. I., Manor House, Tetten- 
hall, Statfs. 

Parker, W. Beaumont, 23, Dond.s*, Leeds 

Parker, W. E., Chatham and District Light Rly., 
Power House, Luton-rd, Chatham 

Parkes & Sadler, Et wall, Grove Park, Colwyn Bay 

Parkin, C., Huddersfield-rd, Liversedge, Yorks. 

Parkinson, €. F., Chief Evglneer Borough Elec- 
tricity Works, Blackhall, Paisley 

Parkinson, John B., 10, York-st. Manchester 

Parkinson, Win. W., Corporation Electricity 
Works, Blackpool 

Parlett, G. B. Telephoue-bldgs, Birmingham 

Parmiter, Hope & Co, Hulme Electrical Works, 
Manchester 

Parr & Melachlan. 218, Stanley-rd, Bootle, Lanes. 

Parrett. John, Corporat'on Electricity Works, 
Sal ford 

Раггу. Evan, Salisbury House, London Wall, 
London, E. C. 

Parry, Rosy & Richards, 53, Victuria-st, London, 
S. W. 

Parry, S. Taylor, Princess-st Works, Chester 

Parshail, Н. F., Salisbury House, London Wall, 
London, Е.С. 

Parsons Bros., Gloucester 

Parsons, Hon. C. A., Heaton Works, Newcastle- 
оп-Тупе 

Parsons, Hon. G. L., Heaton Works, Newcastle- 
оп-Тупе 

Parsons, I. Hardy, St. Elmo, Woodland-ave, 
Stoneygate, near Leicester, and Faraday 
Works, Leicester 

Parsons, T. C.. Electricity Works, Helen-st, Govan 

Parsons, W. S., Stanton, Camberley, Surrey 

Partington, T.. District Council Electricity 
Works, Pemberton, Lanes. 

Partington W. K.) & Co,28, Minories, London, E. C. 

Partridge, E. H., 72, St. John’s Park, Black- 
heath, London, S.F. 

Partridge, Gerald W., London Electrie Supply 
Corporation, 254, Cockspur-st, London, S. W. 

Partridge. Н. В. C., Bolton Iron and Steel Co, Ltd,. 
Bolten 

Patchell, W. H., Charing Cross and Strand Elec. 
SupplyCorp, 60. St. Martin’s-In, London, W.C. 

Patching, 1°., 18, Hanway-st Works, Hanway-st, 
London, W. 

Paterson, Bell & Co, Ltd, 65, Bath-st, Glasgow 

Paterson. Clifford C., Natienal Physical Labor- 
atory, Bushey House, Teddington 

Paterson, К. H., Electricity Works, Hammer. 
smith, London, W. 

Paterson, S., Manager Johnson and Phillips’ 
Electric Cable Works, Old Charlton, Kent. 

Patey, А. P., Ноцеев of Parliament, London, S.W. 
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Paton, Frederick, 55, Victoria-st, London, S.W. 

Patten, Н. C. M., District Council Electric 
Lighting and Tramways Dept, Nelson-st. 
Last Ham 

Patterson (R.) & Со. 57 & 59, High-st, Belfast 

Pauls, S., Borougb Electrical Engineer, Middleton 

Pay, Е. C., Electricity Works (Urban Electric 
Supply Co), Newton Abbot, Devon 

Payne. A., 2, Marmion-rd, Clapham Common, 
London, S.W. 

Payne, Ernest, M.A., Hatchlands, Cuckfield, 
Sussex 

Payne, H. J.,1, River-view, The Terrace, Barnes, 
London, S.W. 

Payne, Sydney, Sorn Lea, Whalley Range, Man- 
chester 

Peake, В. E., Messrs. Clark, Forde & Taylor, 
4, Great Winchester--t, London, Е.С. 

Pearce, J. E., Craufurd, Maideohead 

Pearce, 8. Г... City Electrical Engineer, Corpora- 
tion Electricity Works, Dickinson-st, Man- 
chester 

Pearson (A. E.) & Sons, 25, Castle-st, Hull 

Pearson. R. Lloyd, 29, Douglas-rd, Canonbury, 
London, N. 

Peattie & Axtell, 1, Gloucester-rd, London, S.W. 

Peck, G. S., William Ryden, Ltd, Beehive Works, 
and West Field, Chorley New-rd, Bolton 

Peebles, C. E., 51, Kenilworth-court, Putney, 
London, S.W. 

Peel, Chas. S., Crompton & Co, Ltd, Salisbury 
House. London Wall, London, E.C. 

Peers, Geo. R., John Malton-st, Manchester 

Peczenik, С. E., 31, Queen Victoria-st, Lond, E. C. 

Pegden, J. B., 84, Aulaby-rd, Hull 

Peirson & Co, Broad av Hause. New Broad-st, 
London, E. O. 

Pell, Wm. M. D., 254, Burrage- rd, Wool wich, 
London, S. E. 

Pelling, E., Sanderstead, Croydon 

Pember, J. D., Elect: icity Works, Farnworth, Lancs. 

Pemberton, Wooler & Co, 66, Victoria-st, London, 
S.W. 

Penning, J. R., 10, Elm-grove, King’s-rd, 
Southsea, Hants. 

Penrose, T., 5, Great George-st, London, S.W. 

Percival, Arthur, Ladywell Brewery, Cork 

Percival, Gerald, 30, Old Georges-st, Cork 

Percy & Co, 13, Hatton Garden, London, Е.С. 

Perman, E., 50. Dock-st, Newport, Mon. 

Perry, J., Galway Electrical Co, Ltd, Galway. 
Ireland 

Perry. Prof. John, I. Sc., F.R.S., Royal College 
of Science, London, S.W. 

Pescatore, А. B., ‘Tudor Accumulator Co. 
Limited, 16. Victoria-st. S. W.; and 24. 
Upper Hamilton-terrace, N.W., London 

Pescatore, Paul, Barmeadow Works, Dukin- 
field. near Manchester 

Pescatore, T. I., 226, Burton-rd, West Didsbury. 
Manchester 

Peschek, J., 44, Wellington-rd, Old Charlton, 
and (works) West-st, Charlton, London, S. E. 

Peters, Philip, 59, Oakfield.st, Cardiff 

Petersen, Theodor, Shiplake, Parkside-gardene, 
Wimbledon Common. London, S.W. 

Tetersoo, Н. W. J., 30, Braxtield-rd, Brockley, 
London, S. E. 

Peterson, J. C., Electricity Supply Works, South 
Shields 


Peto, Wm., M. I. E. E., Sunnybank, Ashtead. Surrey 

Pettifor, P. G., British L. M. Erics:on Mfg. Co, 
Beeston, Notts. 

Pettit. S. I., 17, Victoria-st, London, S. W. 

Petty, H. W., Leatherhead & District Electric 
Supply Co, Leatherhead 

Pfeiffer, A. J. Ј., 22a, College-hill, London. Е.С. 

Phelon & Rayner, Heaton-st, Cleckheaton, Yorks. 

Phillips, A., Callender’s Cable and Construction 
Co, Hamilton House, Victoria Embankment, 
London, E. C. 

Phillips, A. F., 58, Parliament-st, London, S. W. 

Phillips, A. L., 44. Guilford-st, London, W. C. 

Phillips, E. G., Electrical Dept, Metropolitan 
Rly, Bishop's-rd Station, London, W. 

Phillips, Н. Fentum-, A.M.I.E.E. Barkfield, St. 
Joseph’s-rd, Guildford 

Phillips, J. A., 4, Belton-rd, Rugby 

Phillips, J. H. S., 4, Ailsa Park-villas, T wicken- 
ham, Middlesex 

Phillips, R. E., 70, Chancery- laue, London, Е.С. 

Phillips, К. W. L., Electricity Works, Bedford 

Philips, (Thos. E.), Ray mond & Со. Finsbury- 
pavement House, London, E.C. 

Phillips, W. L., N. E. Ry., New Bridge-st Station, 
Newcastle-op-Tyne 

Philpot, E. J.. 42, High-st, and 6a, Рага Је, 
Canterbury 

Philpott, G. J., Corporation Electricity Works, 
North-rd, Brighton 

Pickering, Eugene, 15 & 33, Gresse-st, Rathbone- 
place, London, М, 

Pickering, 5. A., Corporation Electric Tramways, 
Oldbam 

Pickersgill, A., Chief Engineer, Borough Elec- 
tricity Works, Cleckheaton 

Pickford (H.) & Со. 21, Leader-st, Chelsea, 
London, S.W. 

Pickstone, M. T. (Bruce Peebles & Co, Ltd), 
Edinburgh 

Pickworth, C. N., 58, Lorne-grove, Fallow пећ, 
Manchester 

Pierce, Н. W., 5, Euston-grove, Birkenhead 

Pierce, J. Г., 45, Broad-st, Oxford 

Pigg, James, 27, Windermere st, Coatsworth-rd, 
Gateshead 

P'ggott, James, Corporation Electricity Works, 
Belfast 

Pilcher, R. S., Tramways Dept, Birkenhead 

Pilcher, О. A., Corporation Electricity E Tram- 
way Dept, Town Hall, IIkeston 

Pilditch, G. F., Electricity Works, Rathmines, 
Dublin 

Pilkington, S. (Railway Lighting, Ltd), Gt. 
Central Railway, Leicester 

Pilling, E., 50, Clarence-rd, King's Heath, Bir- 
mingham 

Pilling, F. S., 20, Victoria-st, Westminster, 
London, S.W. 

Pilling, John, Corporation Electricity Works, 
King’s Lynn 

Pimp, Chas., Nydd, near Leeds 

Pink, Eruest G., с/о Mr. F. Irvine, 1, Loudon 
Wall-bldgs, London, Е.С. 

Pinkerton, G. M., C, Lloyds-avenue, London, Е.С. 

Pinkney & Со, 82, Raglan-s,t Smethwick, 
Birmingham 

Pinn, W. C., Corp. Electricity Works, Derby 

Pippette, Robert. 457, Brixton-rd, Londen, S. W. 

Pistell, G., 7, South Norwood-hill, London, S.E. 
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Pitman, Maurice, The Cottage, Clonskeagh, co. 
Dublin 
Piace, Harry Alex., Marrya* & Place, 28. Hatton- 
garden, London, E.C. 
Platt & Bleasdale, 45 and 47, Victoria-sq, Bolton 
Player, Н. B, 59, Redland-st, Sheffield 
Pleasance, W., Central Electricity Station, West 
Ham, London, E. 
Plenderlitb, F. A., Corporation Electricity Works, 
Ripon-rd, Harrogate 
Plumb & Horsfield, 53, Saville-st, London, W. 
Plumtree, J. S., Union Electric Co, 151, Queen 
Victoria-*t, London, Е.С. 
Plunkett, A. J. L., Electricity Works, Merthyr 
Туав! 
Pochin, E. A. Х., Westbrooke, Chelmsford 
Pocklington, F. A., Callender’s Cable and Con- 
struction Coinpany, Marsh-lane, Liverpool; 
and Freshfield, near Liverpool 
Pockson, М. J. H , British Тћошвоп- Houston Co, 
Collingwood - bid, Newcsa'le-on-Tyne 
Polit, T. R, Linden House, Keuworthy-lane, 
Northeuden 
Pollock, John, 35, Abbotsford-p!, Glasgow 
Pond & Son, Marker-}, Blandford 
Pontifex, В. (G. N. Haden & Sons, Trowbridge, 
Wilts. 
Poole (Ну.) & Со, 58, Castle-st E.. London, W. 
Poole, W. J., British Westinghouse Co, 65, 
Renfield-st, Glasgow 
Pooley, F., 32, Victoria-st, London, S.W. 
Pope, Edwyn L. L.C.C. Tramway Dept, 505, 
Camberwell New-rd, London, S. E. 
Pope, Philip C., British Westinghouse Со, 5, 
Cross-st, M «nchester 
Popham. W. V. M., 9, Arundel.st, London, W.C. 
Porte, A. E., 61, Dawson-st, and 85. Moyne-rd, 
Dublin ; and 28, South Mall. Cork 
Porte, Frank C., 28, South Mall, Cork 
Porte, W. H., 17, Pryme-at, Hull 
Porter, Geoffrey, Borough E'ectrieal Engineer, 
Worthing 
Porter, J. & H., 97, Queen Victoria-st, London, Е.С. 
Portheim, Roland S., Bruce Peebles & Со, Ltd, 
Edinburgh 
Pott, A. II., 81, Cornwall-gdns, Qucen's-gate, 
London, S.W. 
Potter, Chas., 11, Blenheim-sq, Leeds 
Potter, Douglas, 261, Clifton-rd, Rugby 
Poulton, F. G., Electricity Works, Hereford 
Poulton, Geo. D., 3, Bath-rd, Southsea 
Pousty, W. C., 10, Alma-ter, Chesterfield-rd, 
Mansfield, Notts. 
Powell, С. S., British Westinghouse Co, Norfolk- 
st, Strand, London, We. 
Powell, Legh Sylvester, St. John's Cottage, 
Hildenborougb, near Tonbridge 
Powers, Thos., Kent-st, Lower Broughton, Man- 
chester 
Pownall, J. Е., Hampstead Borough Electricity 
e Lithos-rd, Hampstead, London, 
N.W 


Poynton, W. A., Hotel Cecil, Strand, W.C. ; and 
4, Salisbury-rd, Dalston, N.E., London 
Preece, А, Н, 8, Queen Anne's-gate, Westminster, 
London, S.W. 
"we & Cardew, 8, Queen Anne's-gate, London, 
у | 


Ргеесе, Edwin, 19, Duckworth-terrace, Girliug- 
ton, Bradford 


| 


Preece, F. H., Gothic 
London, S.W. 

Preece, Geo. G L. (W. T. Glover & Co, Ltd), 
Trafford Park, Manchea'er 

Preece, Sir William H.. K.C.B., F.R.S., 8, Queen 
Anne х-даје, Westminster, London, S. W.; 
and Gothic Lodge, Wimbledon 

Preece, W. L. (Messrs. Preece & Cardew), 8, 
Queen Anne's-gate. London, S.W. 

Preller, Ch. S. du Riche, M.A., Ph. D., 61, Mel- 
ville-at, Edin^urgh 

Prescott, G. H, 34, Church.st, West Hartlepool 

Pressland & Fippard, Broad Sanctuary-chmbrs, 
Westminster, London, S.W. 

Preston. Edward, 42, Grange-rd W.. Birkenhead 

Price (H. C.), Lea & Co, 9, Adam.st, Adelphi, 
London, W.C. 

Price, Sydney L. R., Distriet Council's Electricity 
Works, Bath-ave, Pembroke, co. Dublin 
Price, W. F.. c/o Calleader’s Co, Fairclough-lanc, 

Renshaw-st, Liverpool 

Pries, Robert iDurtnall & Pries), 82, Bunhill- 
row, London, E.C. 

Priestley, P., C.rporation Electricity, Works, 
Halifax 

Priest]y & Robinson, Clifford-st, York ; and 24, 
Brock · st. Bradtord 

Prim, W. J., 8), Worple-rd, Wimbledon, London, 
S. W. 

Pringle, P. J., Borough Electricity & Tramways 
Depts, Burton-on-Trent 

Pritchard, С. К. D., Feltham, Middlesex 

Pritchard, W. Е., Electricity Works, Port- 
dinorwic, Carnarvonshire 

Pritchett, G. E., Oak Hall, Bishop’s Stortford 

Pritchett, G. E. B., Clymping Dene, Feltham 

Pritchett, Т. W., Uplands, Feltham 

Probert, Ernest, 5,  Hayter-rd, 
London, S.W. 

Probert (Ernest) & Co, 5, Bond.st, Walbrook, 
London, E.C. 

Probert, Isaac, G.P.O., ЗЕ. Martin's-le- Grand, 
E.C., aud 5, Hayter-rd, Brixton-hill, S.W., 
London 

Procter, Е. Е., Anchor Cable Co, Leigh, Lanes. 

Proctor, С. Faraday, Edison and Swan United 
Electric Light Co, 1, High Swinbur-pl, 
Neweastle-on-'l'y ne 

Proctor, Frank, 58, Wilberforce-rd, Finsbury 
Park, London, N. 

Proctor, H. Faraday, A. M. I. C. E., M. I. E. E., City 
Electrical Engineer, Temple Back, Bristol 

Proger (J. G.) & Sons, Trinity-st. Cardiff 

Prusman, C. A. L., Electricity Works, Swansea 

Pugh, E. E., Victoria Arcade, Buxton, Lanes. 

Pulford, Egerton G., 108, Whitechapel, Liverpool 

Pullen, A. E.. District Council's Electricity 
Works, Ealing. London, W. 

Purves (D.) & Co, 12, Rose-st, and 21, Churchill- 
pl, Edinburgh 

Purves, W. T., 55, York-place, Edinburgh 

Putland, E. E., 45, Cavendish- rd, Manchester 

Puttnam, Geo. W., 50, Mildmay-st, London, N. 

Руке, L., 10, West bourne-ter, London, W. 

Рупе, A. P., с/о Clarke, Chapman & Co, Victoria 
Works, Gateshead 

Pynegar, Henry, 5, Dowgate-hill, Cannon-st, 
London, E. C. 

Рурег, W. J. S., Holywood, St. Глаз rence : rd, 
Clontarf Dublin 


Lodge, Wimbledon, 


Brixton, 
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Quin & Speight, 15, Victoria-st, London, S.W. 

Radford, Е. W. A., Southernhurst, South НШ 
Park, Croydon 

Raine, А. Denby, Frederick-st, Limerick 

Ram, Gilbert Scott, Home Office, S.W. ; and 76, 
Goldhurst-ter, 5. Hampstead, N.W., London 

Ramsay, D. A., Cambridge Scientific Instrument 
Co, Carlyle-rd, Cambridge 

Rance, J., 10, Cautley-ave, South Side, Clapbam 
Common, Londop, S.W. 

Randall, А. B., Salisbury Electric Light Supply 
Co, Town Mills, Salisbury 

Randall, J. H., 46, Prebend-st, Bedford 

Ranken, A. W., 9, Victoria-st, Westminster, Lon- 
don, S.W. 

Raphael, F. C., Fore, Hayes-rd, Bromley, Kent; 
and 1, 2 and 3, Salisbury-ct, Fleet-st, 
London, E. C. 

Nateliff (G. F.) & Co. 558. Oxford-st, London. W. 

Ravenshaw, H. W., 10. Fenclurch-bldgs, E. C., 
aud Rutland House, Hanwell, W., London 

Rawlings, W. R., 82, Gloucester-rd, aud 165, 
S'oane-at. London, S. W. 

Rawlins, W., 45, King William-st, London, E C. 

Rawson, W. Stepney, 25, Victoria-st, and 12. 
Drayton- court. Drayton-gdus, London, S. W. 

Rayner, G. T., 185, Seymour-st, Euston-eq, 
London, N. W. 

Rayner, Edward, Moler In, Milnsbridge, near 
Huddersfield 

Rayton, T., 215. North-st, Leeds 

Read, H. J., Greenfield Villa, Liverpool-rd, St. 
Albans, Herts 

Reader, T. R., Hindhead and District Electric 
Light Co, Ltd, Hindhead. Surrey 

Reader & Co, Fareham, and West Со wes 

Reading, John, 12, South-st, Manchester-sq, 
London, W. 

Ready, G. W., Royal Courts of Justice, Strand, 
London, W.C. 

Record, J. W., 10, Albany-rd, Leyton, Essex 

Redferv, D. C., Corporation Electricity Dept., 
Towa Hall, Southport 

Redgrave, W. B., 20, Westmount-rd, Eltham, 
Kent 

Redick, A. S., 5, Market-st. Dewsbury, Yorks. 

Redinan, W., Electricity Works, Shipley. Yorks, 

Reed, George II., Chagford and Devon Electric 
Light Co, Rushford Works, Chagford, 
Newton Abbot 

Rees, E. S.G. Thomas Parker, Ltd. Wolverhampton 

teeves, F. R., Crompton & Co, Salisbury House, 
London Wall, London, E. C. 

Reid, David, 18, Cambridge st, G'asgow 

Reid Edwin za, A. Am. L E.E., National Conduit 
and Cable Со, 3, Oxford ct, Cannon-st, 
London, Е.С. 


Rennie, J., M. I. E. E., 28, Oxford-rd, Putney, 
London, S. W. 

Rentell, Sidney, 15, Woodland.gdns, Muswell 
“Hill rd, London, N. 

Rew, G. H., 15, Dean-rd, Willesden Green, 
London, N.W. 

Reynolds, Fredk. Wm., Edward-st, Blackfriars, 
London, N.E. 

Reynolds, J. F. J., 47, Victoria-st, London, S.W. 

Rhodes, A., Providence Foundry, Stanningley, 
Leeds 

Rhodes, Sidney H., Corpcrati n 
Waurika, Oldham 

Rhodes, W. G. (Hewitt & Rhodes) Tower- 
chambera, Grown-st, Manchester 

Ricardc-Seaver, Major F., 16, 
London, W. 

Richards, J., 48 & 49, High-st, Burton-on-Trent 

Richards (J. D.) & Со, 11, James-st, Docks, Cardiff 

Richardson. А. M., 95. Worsley-st, Patricrott 

Richardson, Chas. W., Patricrott,near Manchester 

Richardson, F. W., 402, High-st, West Bromwich 

Richardson, Geo., Carlisle House, Bath.rJ, Rugby 

Richardson, H., Corporation Electricity Works, 
Dundee 

Rider, John H., 303, Camberwell New-rd, and 
Toe Lindene, 96, Herne-hil!, London, S.E. 

Ridley, Eustace, Smithfield Markets Electric 
Supply Co, Ltd, 53, Charterhouse-st, 
London, E.C. 

Ridley, Herbert W., A. I. E. E., 31, Cromwell- 
rd, Wimbledon, London, S. W. 

Ridout & Со, 124, Regent-st, London, W. 

Rigby, A. B., 9, Holland Park. maus., Holland 
Park-gardens, London, W. 

Rigby, T., 18, Hyde Park Corner, Headingley, 
Leeds 

Rigg, H. W., 30, Des:on-rd, Willesden Green, 
London, N.W. 

Rigger. Walter, Westminster Engineering Co, 
16, Davies-st. London, W. 

Riley (Edward) & Co, 2, City-rd, London, E.C. 

Riley, Wm., c/o J. G. White & Co, 224, College- 
hill, Loadon, E.C. 

Rimington, Е. C., Lynton House, The Park, 
Norwood, London, S.E. 

Rippon, F. H., 7-8, Queen-st, Exeter and (Works) 
Taunton 

Riseley, Ha ry L, Carv. lle Power Station, 
Wallsend-on-Tyne 

Ritchie. Robert Ord, Carl'on House, Whalley 
kange, Manchester 

Ritchie, Thomas E., 63, Bainſord- rel. Didsbury 

Ritchie, Win. G., € гр. Electricity Works, Leith 

Ritson, T. N., Corporation Gas, Water and 
Electricity Depts, Ramsarate 


Electricity 


Grafton“ st, 


tobb, (J. C., James Carrick & Sons, Ltd, Dalry 
Iron Works. Edinburgh 
Roberts Bros., 15 & 17, Lee-s“, Thornton- rd, 


teid, Несту, British Thomeon-Houston Co. 
Collingwood-bldgs, Newcastle-oa-Tyne | 

Reid. Irvine, Fort William Electric Light Co, Bradford 
Fort William, N.B. ‚ Roberts, II. S.. 7, West Avenue-rd, Walthamstow 

Reilly, Walter, Muutz's Metal Со, French Walls, Roberts, Martin F., (J. I'. O. St. Martin's-le- Grand, 
near Birmingham | London, Е.С. ; and Mabshill, Epsom 

Reiss, К. E., Dlackborse-lane, Walthamstow, Roberta, R. C., 24, Earls Court-gdns, Lond. S.W. 
London, Е ; and Swyocombe, Henley-on- Roberts and Roubleff, 29, Wellington-st, Strand, 
Thames Lon Jon, W. C. 

Reliance Electrie Co, Robertson, Geo, Electricity Supply Works, 
Manchester South Shields 

Rendell, E. de-la-Reche, Corperation Electricty ` Roberteon, J., Cranes-bldus, Liverpool 
Works, Hanley Robertson & Н gg, 51, Nicholson-st, Edinburgh 


Ltd, 265, Deanegate, 
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Robertson, J. A., Chief Engineer, Burgh Elec- 
tricity Works, Greenock 

Robertson, J. C., Burgh Electricity Works, 
Dewar-place Works, Edinburgh 

Robertson, R., 154, West George-st, Glasgow 

Robertson, R. S., Electric Light and Power 
Station, Godalming 

Robertsons, 15, Bridge-at, Peterborough 

Robinson, Alec. H., Electricity Works, Knowsley 
Hall, Prescot ; and Oakhill Park, Liverpool 

Robinson, С. M., 6, Waterloo-pl, Weyinouth 

Robinson & Emerson, 222, Victoria-st, Great 
Grimsby 

Robinson (C. Norman) & Brunker, 57, College- 
green, Dublin 

Robinson, E. M., Corridor-chambers, Leicester 

Robinson, F. Foley, 1, Telford-ave, Streatham- 
hill, London, S.W. 

Robinson, F. J., British Westinghouse Co, 
Newcastle-on-Tyne 

Robinson & Horsfal!, 15, Castle et. Liverpool 

Robinson, J. & T., 10, The Cliff, Carshalton-rd, 
Sutton, Surrey 

Robinson, John, Regent-st, Kingswood, Bristol 

Robinson, L. L., Electricity Works, Millfields-rd, 
and 15, Rowhill-mus, Clapton, London, N.E. 

Robinson, Prof. William, Univerzity College, 
and Alexandra Park, Nottingham 

Robinson, Samuel, 28, Belgrave-rd, Rathmines, 
Dublin 

Robison, John W., Highfield Works, Feltham, 
Middlesex 

Robottom, J. H., 138, Vicarage-rd, Langley, 
Birtningham 

Robson & Coleman, St. Mary’s-pl, Newcastle-on- 


e 

loo Ns T., Tramway Power House, Osborn-st, 
Hull 

Roche (Joseph J.) & Со, 83, Queen Victoria-st, 
London, E.C. 

Кћеу, A. F., 268, Vauxhall Bridge-rd, London, 
S.W. 

Rogers, H. E., 10, Hazel-st, Leicester 

Rogers, H. I. (Brecknell, Munro & Rogera), 
Thrissell-st, Bristol; and Heathfield, St. 
Stephens-rd, Bath 

Rogers, H. J., Watford Engineering Works, 
Watford 

Rogerson, W. M., Electric Light and Power 
Works, Foundry-st, Halifax 

Ryet, S. R., M.A., Falkland House. Cheniston- 
gardens, Keneington, London, W. 

Ralf. G., 8, Bentinck-cres, Newcastle-on-Tyne 

Ruiph, W. M., Gordon-chambers, 20, Jermyn-st, 
Loudon, S.W. 

Roles, Thoas., Poplar Borough Electricity Works, 
Glaucus-st, Bromley-by-Bow, London, E. 

homero, L., Corp. Electricity Works, Salford 

Кок /Thos.) & Co, 8, Washington-st, Workington, 
Lancs. and Brewery-lane, Cockermouth 

Kooper & Co, Victoria Works, Stafford ; and 
Chester 

Rooper, W. O., Eastgate-st, Stafford 

Renee, F. О. J., Corporation Electricity Works, 
Bournemouth 

Rorke Broa, 12, Regent-st, London, S.W. 

Ke, Edwin, Charlton-chmbrs, Regent.st, 
London, S.W. | 

ln ke, Thos. Joseph, Carlton-chnibra, Regent-st, 
London, BW. 


| 


| 
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Roscoe, Н. J., Borough Council Electricity 
Dept, Coronet-st, Pitfield-at, London, Х. 

Rose, Т. А., Rose Electric Co, 56-57, Alderman- 
bury, London, Е.С. 

Rosher, N. В., Siemens Brothera & Co, Stafford 

Rosling, Percy, 18, Sholebroke-ave, Leeds 

Rosoman, C. H., 41, Murray-rd, Rugby 

Ross, John, 62, Meadow-rd, Fentiman-rd, 
Lambeth, London S.W. 

Ross, W. Sutcliffe, Corporation 
Works, Reigate 

Rossiter, А. Е., 45, Parliament Hill-rd, Hamp- 
stead, London, N.W. 

Roth, S. B., 51, Vanbrugh-park, Blackheath, 
London, S.E. 

Rottenburg, L., Patella Works, Paisley 

Rotter & Jones, 47, Victoria-st, London, S.W. ; 
and Pearl-bldga, Portsmouth 

Roubier, Е., Max Works, 6, Milner-rd, Chelsea, 
London, S.W. 

Rouch, А. Е., 2, Merchant’s-rd, Clifton, Bristol 

Rousseau, Emile, City & Guilds Technical Col- 
lege, Leonard-st, Finsbury, London, Е.С. 

Routledge, W., Blaydon Iron Works, Blaydon- 
on-Tyne 

Rowan (J. G.) & Co, Cathcart-sq, Greenock 

Rowe, Thos., National Telephone Co, Liverpool 

Rowland, W., St. Јашез and Pall Mall Electric 
Light Со, Carnaby-st, Golden-sq, London, W. 

Rowlaud, Wm., 25, Inverine-rd, Old Charlton, 
Kent 

Royal Dawson, W. G., 22, Lyndhurst-gdns, 
Ealing, London, W. 

Коудеп, J. J., 27, Wendover-ave, Aigburth-rd, 
Liverpool 

Rudd, F. A. Corporation Electricity Works, 
Rochdale, Lanca. 

Rungay, Thomas, Blenheim Palace, Woodstock 

Rusett, Chas. Н. de, Green Bank, 6, Liogarde-rd, 
Lewisham, London, S. E. 

Russ, №. W., 11, Queen Victoria-st, London, E.C. 

Russell, C. Newton, Borough Council Electricity 
Works, Coronet-st, Shoreditch, and 29, 
Southwood-ave, Highgate, London, №. 

Russell, Herbert S., Fernbrook, Manor Court-rd, 
Hanwell 

Russell, R. P.. British Westinghouse Co, Trafford 
Park, Manchester 

Russell & Russell, 49, Victoria-st, London, S.W. 

Russell, S. а. C., Рћалих Assurance Co, Ltd, 
19, Lombard-st, London, Е.С. 

Russell, Stuart A., Silvertown, and Kingswood, 
Coventry-rd, Ilford, Essex 

Russell, W. H., Melton Mowbray Electric Light 
Co, Ltd, Melton Mowbray 

Ruthen, Chas. T., Bank-chambers, Heath field-st, 
Swansea 

Rutter, H. T., 44, Albemarle-st, Piccadilly, 
London, W, 

Ruthven-Murray, E. T., Willesden Council Elec- 
tricity Oftice, Salusbury-rd, Kilburn, and 
Electricity Works, Harlesden, London, N.W. 

Ryan, John, M.A., D. Sc., Paddington Polytechnic, 
Saltram-cres, London, N.W. 

Ryan, Valentine, 22, Leeson-pk, Dublin 

Rycroft, C. W., Electricity Works, Shipley, Yorks, 

Ryder, W. J. H., 77, Westgate-rd, Newcastle-on- 
Tyne 

Rymer-Jones, J., Eluiside, Dartmouth-pl, Black- 
heath, London, S.E. 
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Sadler, Hastings V., A. I. E. E., 137, Regent-st, 
W., and 55, Haydons Park- rd, Wimbledon, 
S. W., Londen 

Sagar J.) & Со, Ltd, Halifax 

St. John. Dixon, A. O., Callender's Co, Hamilton 
House, Victoria Embankment, London, E. C. 

Salisbury, A E., 64, Peinberton- gens, Higngate, 
London, N. 

Salmony, H. M., 95, Mortimer-st, London, W. 

Salt. С. W, Electricity Works, Croydon 

Salter. G., Lymington Electric Light & Power 
Co, Lymington 

Salthouse, E., Callender's Cable & Construction 
Со, Hamilton Ноџке, Victoria Embankment, 
Londlon, Е.С. 

Saltrick, W. R.. Vulcan Works, St. Thomas-st, 
London, S.E. 

Sambidge, James (J. Н. Holines & Co), Portland- 
rd, and 67, Кегп-ауе. Newcastle-on-Tyne 

Sandberg, О. Е. A., 9, Bridge-st, Westminster, 
London, S.W. 

Sanders, E. S., Bristol 

Sanders, Morgan & Со, 22, Clarence.st, Chelten- 
hani 

Sanderson, George, 86. Derbysbire-In, Stretford, 
Manchester 

Sandon, Ed., 527, Harrow-rd, London, У. 

Santler (Chas.) & Co, Northumberland Works, 
Malvern 

Satchwell, Fred, “Jesmond Dene,” Princes-rd, 
Wimbledon, London, S.W. 

Saunderson, I., 10, de Vesci-ter, Kingstown, 
Dublin 

Saunderson, P. S., со Wiving, Eb rall & Co, 
Temple Bar House, London, E.C. 

Savill, Arthur G., Boleyn, Braintree, Essex 

Saward, A. A., 14, Higbland-rd, Upper Norwood, 
London, S.E. 

Sawtelle, E. M., c/o British Westinghouse Co, 
Norfolk-st, Strand, London, W.C. 

Sayer, E., Electricity Works, Lithos-rd, Hamp- 
stead, London, N.W. 

Sayer, George H., Athassel, Glenageary, co. Dublin 

Sayer, J., Telegraph Department, Midland. Rail- 
way Co, Derby 

Sayers. Henry M., 36, Victoria-xt, London, S.W. 

SAYERS, W. B., M. I. E. E., 189, St. Vincent-st, 
Glasgow 

Scargill, Samuel, Resident Engineer, The Palace, 
Blackpool 

Seattergood, В. P., M.A.. M. I. E. E., Moorside, 
Far Headingley, Leeds 

Scatterygood & Johnson, 7, Cookridge-st, Leeds 

Scha- fer. Oscar, 49, Thurlby-rd, We-t Norwood, 
London, У.Е. (After Аргу, Kenley, Surrey) 

Schattner, E., Tyndale Works, Upper-street, 
lelington, London, N. 

Schiller, F. W., Burnham, 
Blackheath, London, N.E. 

Schneider, Adolph, M.A., Acton-lane Works, 
Chiswick, London, W. 

Schofield, G. H., 20, Bishopsgate-st Without, 
London, E.C. 

Schofield, 5. D., Corporation Electricity Worka, 
Shipley. Yorks. 

Scholes (George Н.) & Co, Chester-rd, Hulme, 
Manchester 

Schoner, F., 3, Alexander-et, Leeds 

Schonheyder, Wm., 4, Rosebery-rd, Clapham- 
park, London, S.W. 


Westcombe-hill, 


Schultz, George (Notting Hill Electric Lighting 
Co) 140 High.st, Notting-hill-gate, Lon- 
don, W. 

Sclater, Arthur W., 182, Oxford-st. London, W. 

Scotson, R., Corpora ion Electricity Works, 
Middlesbrough 

Scott, Allen F., 41, Piccadilly, Bradford 

Scott, Arthur, 4, The Parade, Haven Green, 
Ealing, London, W. 

Scott, Claud, 32, Victoria-st, London, S.W. 

Scott, Ernest Kilburn, A. M. I. C. E., M. I. E. E., 
15, St. Helen's- place, London, E C.: and 
Beesfield, Farningham, Kent 

Scott (Hugh J.) & Co, Ravenhill-ave, Belfast 

Scott, J. H., 56. Creasingham-rd, Lewisham, 
London, S.E. 

Scott, J. W. P., с/о J. Н. Holmes & Co, 19, 
Waterloo-st, Glasgow 

Ѕсом- Кокке], N., 39, Coleman-st, London, Б.С. 

Scott, W. B., Eversley Cottage, Middleton, near 
Manchester 

Scott, W. Н.. Gothic Works, Norwich 

Scott, William, 196, St. Vincent-st, Glasgow 

Seabrcok, А. Hugh, Engineer and Manayer, Elec- 
tricity Works, Barking Town, Essex 

Seaman, Arthur G., Priors Dene, Beaufort. rd, 
Surbiton 

Sears, A. H., Llandrindod Wells Electric Light 
and Power Co, Llandrindod Wells 

Seaton, Е. P., Metropolitan Railway Co, 32, 
Westbourne-terrace, London, W. 

Seaton, W. Sharpey, Montague House, Rich- 
mond, Surrey 

Segnitz, A. E., 102, Spencer-st. Birmingham 

Selkirk, David B., Norwood, Milngavie, N.H. 

Sellens, Е. C., County of Durham Electrical 
Power Distribution Co, Gateshead-on-Tyne 

Seller, F. R., 7, Cornhill, London, Е.С. 

Sellon, R. Percy, 4, Queen Victoria-st, Loudon, Е.С. 

Sellon, Stephen, 36, Victoria-st, London, S.W. 

Selvey. Wm. M., c/o C. H. Merz, Collingwood- 
bldgs, Newcastle-on-Tyne 

Senior, John, Electricity Works, Mexborough. 
near Rotherham 

Severs, J., 47, Gerrard-st, London, W. 

Seward & Co, Eastbrook, Wimborne 

Sewell, Tyson, 15, Flandere-rd, Bedford Park, 
London, W. 

Seymour & Graham, 219, Oxford-street, London, 
S.W. 

Shalders & Davis, 17, High.st, Southampton 

Shallcross, G. P.. Electricity Works, Birkenhead 

Shanan, C. H., 142, Gt. Meraey st, Liverpool, and 
55, Victoria-rd, Higher Tranmere, Birk» n- 
head 

Shanks, D., 40, Great Charles-st, Birmingham 

Shanks, James, 79, Mark-lane, London, Е.С. 

мыр № R., Corporation Electricity Werks, 
Bat 

Sharp & Со, 17, Sloane-st, London, S.W. 

Sharp, H. E., Corporation Electricity Works, 
Taunton 

Sharp, Sidney, M. I. M. E., M. I. E. E., 34, Victoria- 
st, London, S. W. 

Sharp, T. B., County-chmbre, Corporation-st, 
Birmingham 

Sharje, Wm. T., Woburn.st, Ampthill, Beds. 

Shaw, Alex., 94, Prospect-st, Hull 

Shaw, Arthur H., Electricity Works, Ley.t, 
Ilford 


1143 


ELECTRICAL TRADES’ DIRECTORY.—1904. 


ЕГЕС. ENG 


Shaw, C. M., Corporation Electricity Works, 
Wakefield 

Shaw, Е. H., County Hospital. Lincoln 

Shaw, J.. Mersey Railway Co, Central Station, 
Birkenhead 

Shaw, R., British Insulated & Hels! y Cables, 
Ltd, 2, Parsonage, Manchester 

Shawfield, C. E. C., Borough Electrical Engineer, 
Town Hall, Wolverbampton 

Shearer, Robert, 30, Gower-pl. Gower-st, London, 
W.C. 

Shearn, C. H., opposite the Church, Midsomer 
Norton 

Sheffield, T. W.. British Thomson. Houston. Co, 
Trevelyan-bldgs, Corporation -st. Manchester 

Shepherd, F., 23, Thornbury-rd, Clapham Park, 
London, S.W. 

Shepherd, Joseph, Asst. Electrical Engineer, 
London County Council Tramways, Cam- 
berwell, London, S.E. 

Shepherd & Watney, Greek-st-chmbrs, Leeds 

Sheppard, E. Simplex Steel Conduit Со’ 20, 
Bucklersbury, London, E.C. 

Sheppard, E. G., 25. Albert.sq, 
London, 5 W. 

Sheppard, S. C., Town Hall, Stalybridge 

Shevling. F. S., 35, Middleton-rd. Banbury 

Shill, Percy R., 54, Fairlop-rd, Leytonstone 

Shillito, B. J., c/o British Thomson Houston Co, 
Rugby 

Shilston, T. P., B.Sc., 1051, Chester-rd, Stretford, 
Manchester 

Sbimwell, H. & F., 8, Birkbeck-rd, Dalston, 
London, ЗЕ. 

Shipp, J., British Insulated & Helsby Calles, 
Ltd, Helsby, near Warrington 

Shoolbred. J. J. F., Electricity Works, New- 
castle, Staffs. 

Shoolbred, J. N., B.A., M. I. C. E., 
London, S. W. 

Storrock, L., Low Hill, Darwen, Lanes. 

Shoults, E. S., Rowsley, North Finchley, London, X. 

Shutes, R. B., Borough Council Electricity 
Works, Neckinger, Bermondsey, London, S. E. 

Siddalls, J., Borough Engineer, Town Hall, 
Tiverton 

Siemens, Alexander, 12, Queen Anne's-gate, 
Westminster, London, S.W. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's.gate (Siemens London, 454 West- 
minster), aad York-mansion, York.st (Siem- 
bralos London, 422 Westminster), West- 
minster, London, S.W. Works: Woolwich 
avd Stafford. Branches: Ne *castle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Sillar, A. M., 2, Queen Anne’s-gate, London, S. W.; 
and 78, King-st, Manchester 

Sillar, А. R., Chief Engineer, Corporation Elec- 
tricity Works, Osborne-st, Colchester 

Sillar, С. C., “Merrion,” Lingfield-ave, Kingston- 
on- ев 

Зет, Wm. (Donnison, Sillem & Co), 116, Gt. 
Portland.st, London, W. 

Sillery, Wm., Chief Engineer, Corporation Elec- 
tricity Works, Wrexham 

fiver, H. C., 23, Redeliffe-aq, London, S.W. 

Simkina, A. R, Alexandra Park, Nottingham 

Simon, S. A., Electrical Co, 121. 125, Charing 
Crosa rd, London, W. C. 


Clapham, 


47, Victoria-st, 


Simpkin, Frederick, Kirkstall.rd, Leeds 
' Simpson, F. A., Newmarket Electric Light Со, 
| Newmarket, Suffolk 
Simpson, G. P., c/o Mather and Platt, Ltd, 
| Salford fron Works, Manchester 
Simpson, Joseph F., 2, Briglit-st, Blackpool 
Simpson, P. C., Corporacion Electricity Works, 
Kaingston-on-Thaimes 
Simpson, R., Tynemouth and District Electrie 
Traction Co, North Shields 
Sims, Р. Ј., 17. Montague-st, Glasgow 
| Sima, Randolph P. G. (J. G. White & Co, Ltd), 
22^, College Hill, London, Е.С. 
Sinclair, Alex., Hafod Works, and 6, Richmond- 
villas, Swansea 
Sisling, W. B., Gothic Works, Norwich 
| Sisson, W. H., 64, Woodstock-rd, Witney 
| Sitch Wm.) & Со, 48, Berwick-st, London, W. 
Skates, Н. B., Corporation Electricity Works, 
| Swansen 
| Skelton, C. E. (Welch. Fry & Skelton), Salisbury 
| House, London Wall, London К.С. 
Skinner, T. W., Lyncombe, London-rd, 
Leonards-on-Sea 
Skipwith, H., british Prometheus Co, Ltd, 18, 
London-rd. Kinygston-on-Thames 
Slacke, R. B.. Corporation-st, Blackburn 
Slark. Henry, Stanley House, Farm-ln, Walham 
Green, London. S. W. 
Slater, Alex., Ferguslie Thread Works, Paisley 
Slater, C. A., British Westinghouse Со, Market- - 
j pl bldgs, Sheffield 
Slater, Erneat, 19, Gt George-st, London, S.W. 
| Slater, Thos. G., 19, Wellington- gro, Wellington- 
rd S., Stockport 
| Slater, Win. Р, “ Buen Retiro," 
Southampton 
| 


St. 


The Avenue, 


Slaughter, T. E., London Electric Supply Cor- 
poration, Ltd, 25a, Cockspur-st, London, 
S.W. 
Sleigh, J. P., British Thomson-Houston Co, Ltd, 
83, Cannon-st, London, Е.С. 
Sloan & Lloyd Barnes, 54, Castle-st, Liverpool 
(Technica! Liverpool, 6080) 
| Smail, James C., Dept. of Agricultural and Tech- 
nical Instruction, Dublin 
SMALL, J. MILN, 1/, Victoria-st, London, S.W. 
Smallridge, G., 55, Fore-st, [vybridge, Devon 
, Smart, C ampbell, 13, Carlton- ter, Swansea 
| Smart, W. Chs., "'horneroft, Prospect-rd, Mose- 
ley, Birmingham 
| Smeaton, J. А. M., 25, Victoria-st, London, S.W. 
' Smeeton, E. E., City Electricity Works, York 
| Sinethurst, Wm., 194, Kay-st, and 18, Eckersley- 
| rd, Bolton 
| Smillie, J. A., 59, Clancarty-rd, Fulham, London, 
S.W. 
Smith, A. D., Keighley Electrical Engineering Со, 
| Keighley 
Smith, Albert, 54, Hounds-gate, Nottingham 
Smith. А. T., Electricity Works, and 3, Brad- 
| ford-ter, Buckley Wells, Bury, Lanes. 
| Smith, C. Bottomley M.LE.E., Hove Electric 
| Lighting Co, Ltd, Cromwell-rd, Hove, Sussex 
Smith & Co, 8-9, Clerkenwell-green, London 


E.C. 
Smith, C. E. (Christy Bros. and Middleton), 
Broomfield-rd, Chelmsford 
Smith, E. Bremner, Oswestry 
Smith, E. J., 58, Nunhead-ln, London, Se 
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Smith, Eric Rivers, 13a, Heath-st, Hampstead, 
London, N.W. 

Smith, E.W., 68, College-st, Chelsea, London, S.W. 

Smith, F. S., Corporation Electricity Works, 
Gun Wharf- rd. Portsmouth 

Smith, Geo. J., 17, Malta.st, London, E. C. 

Smith, Harold, Netherheys. Colne, Lancs. 

Smith, Hubert Elwell, 2, Gt. Stuart-st, Edinburgh 

Smith, Jabez, Faversham, Kent 

Smith, J. J., Corporation Electricity Works, 
6, Wellington-ter, Stockton-on-Tees 

Smith, Norman, 8, George-st, London, W, 

Smith & Parkes, 67, Doneyal-st, Belfast 

Smith, R. A. (Dorman & Smith), Ordaal Electri- 
cal Works, Salford, Manchester 

Smith, Robert A., 51, Strawberry Hill-rd, 
Twickenham 

Smith, Roger T., B. Sc., A. M. I. C. E., M. I. M. E., 
17, Victoria-st, London, S. W. 

Smith (T. H.) & Co, 8, East Parade, Leeds 

Smith (Thomas Arnold) E Co, Ltd, 5, Robin 
Hood-et, Milk-st, London, E.C. 

Smith, T. Robert, Corporation Electric Tram- 
ways, Leicester 

Smith, Walter, Claremont, 320, Edgware-rd, 
Edgbaston, Birmingh:un. 

Smith, W. H., Auti-Vibrator (Ltd), Limes-rd. 
and Fernbank, Aberdeen-rd, Croydon 

Smitb, W. H., 35, High-st, Bedford 

Smith, William, Municipal Technical School, 
Birmingham 

Smith (Wm. J.) & Co, 1, Pont-st, and 9, 
Chester-pl-mews, London, S.W. 

Smith, W. S., B.Sc., 13, Courtfield-rd, South 
Kensington, London, S.W. 

Smyth, J. McFall, A. M. I. C. E., M. I. E. E., Corpora- 
tion Electricity Worke, Keighley, Yorks. 

Smyth, M. G., Electricity Supply Station, Larne, 
Co. Antrim 

Smythe, Carrington R. G., 17, Soho-square, 
London, W. 

Sneath, J. G., 32, West India Dock-rd, Loudon, 
Е 


SNELL, ALBION T., Suffolk House, Cannon- 
st, E. C., and 15, Chat«worrh-rd, Brondes- 
bury, N.W., London ‘(General and Mining) 

Snell, C. Scott, 55, Victoria-st. London, S.W. 

Snell, John F. C., Borough Electrical and Tram- 
ways Engineer, Sunderland 

Snook, J. B., 154, Hounds Gate, Nottingham 

Snowden, C., 129, Arundel-st, Landport, Hants. 

Snowden & Со, Barnsley, Yorks. 

Snowden, Harry, 52, Queen Victoria-st. London. 
Е.С. 

Soames, А. (Managing Director Langdon- Davies 
Motor Co), 101, South wark-st, London, N.E. 

Somers, R. M., Silver Royd House. Wortley, 
Leeds 

Sotheby & Со, 28, Victoria-at. London, S.W. 

Souper, Philip. British Westinghouse Co. Trafford 
Park, Manchester, and 27, Ryecroft, Stret- 
ford, near Manchester 

Soutar, G., Grevfriars Foundry, Elgin 

South. Harry, 45, Rathbone-pl, London, W. 

Southey, H. E.. 40. Crouch End-hill, London, N. 

Southey Ltd. 43, Kings-rd, Southsea 

Sowter, W. J. U., Corporation 
Works, Dorchester 

Spagnoletti, C. E. P. della D., 16, Frognal-ter, 
Hampstead, London, N.W. 
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Spagnoletti (J. E:) & Co, Goldhawk Works, Gold- 
hawk-rd, London, W. 

Spalding, Percy Alfred, 
London, W.C. 

S ark. C, Corp. Electricity Works, Croydon 

Spark, J. W., Devonport Electricity Works, 
East Stonehouse, Devon 

Sparks, Charles Pratt, County of London and 
Brush Provincial Co, Moorgate-ct, London, 
E. C.;: and Bayonne, Ditton Hill, Surbiton 

Sparks, H. H.. Coralie, Granville-rd, Cowes | 

Spearing & Stark, 107, Merton-rd, Wimbledon, 
London. З.А, 

Speight, J. W.. 15, Victoria-st, and 1, Hollywood- 
villas, Melrose-rd, West-hill, London, S.W. 

Speight, J. W., Electricity Works, Globe-lane, 
Woolwich, London. S.E. 

Брет, Kennett К. N., Sutton 
Loughborough 

Speirs, €. Wm., Morgan Crucible Co, Ltd, 
Battersea, London, S. W. 

Spence, E. R., 102 Lewisham-rd, London, S.E. 

Spence, J., 14, Bolton-ter, Newcastle-on-Tyne 

Spence, J. K.. High-st, Spilsby, Миса. 

Spence, Wilfred L., British Electric Plant Co, 
Ltd, Alloa, N.B. 

Spencer, Е. Barnes, Donington House, Norfolk- 
st, London, W.C. 

Spencer, S. 14. Great St. Thomas Apostle, 
London, ЕС. ° 

Spencer, W. Е. S. H., St. Margaret’s, Hitchin 

Spencer- Yates, В. G., Electricity Works (Urban 
Electric Supply Co), Sleatord 

Spenser & Со. Stratford-on-Avon 

S. erati. Joseph, 12. Mortimer-st, London, W. 

Sphere Electrical Engineer.ng Co, 3, Unity-st, 
College Green, Bristol 

Spon, C. A., 45. Wickham-rd, Brockley, Lond., S. E. 

Sprunt. H. W., 54, Bengeworth- rd, Lough- 
borough Junction, London, S. E. 

Squire, E. H., 10, Northumberland-alley, Fen- 
church-st, London, E.C. 

Squire, Hastings, Chelsea Electricity Supply Co, 
12. Alpha-pl, Flood-st, Chelsea, London, 
SW. 

Stafford, J., Greatham, Stockton-on-Tees 

Stafford, W.S., Council Electricity Wks, Watford 

Stallybrass, Leonard, District Electrice Со, 59, 
Berry-st, Wolverhampton 

Stancombe, T. R., Electricity Works, Durnaford- 
rd, Wimbledou 

Staniland. Norman, Borough of Hornsey Elec- 
tricity Works, Hornsey. and 2, Pri ry - 
gdus, Priory-rd, London, N. 

Stunnard & Co, Stowmarket 

Stanton, J. С. M.. Elmsleigh.“ Sutton, Surrey 

Starkey, J., Council Electricity Works, Wallasey, 
Cheshire 

Starling, Frank H. (Manager to Blackburn, Star- 
ling & Со, Ltd, Gresham Works, N ottinghaw 

мат. David A., Clyde Power Electrical Power 
Со, 53, Bothwell-st, Glasgow 

Statham : Harry! & Co, 74. Walton- ве, Chelsea, 
London, S.W. 

Statter, John G., Cornwall-bldgs, Newhall-st, 
Birmingham, and 68, Victoria-st, Lond. S.W., 

Staunton F. XI. & Co, Excelsior Works, Blyth- 
at, Bethnal Green, London, К. 

Stead, Win, Hey House, Prestun-ave, Eccles, 
Manchester 


14, Torrington-sq, 


Bomington, 
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Steel, Harry E., 12, Park-pl, Cheltenham 
Steele, Chas. H., 21, Worrall-rd, Clifton, Bristol 
Steele, J. C., Corporation Electricity Works, 
West Hartlepool 
Steinitz, J. J., Electrical Engineer, Brush Elec- 
trical Engineering Co, Victoria Works, 
Belvedere-rd, London, S.E. 
Steinthal, E. T., 1B, Cooper.st, Chorlton-on- 
Medlock, Manchester 
Steinthal, G. A., Montpelier-Lldgs, Harrogate 
Steinthal, W. P., 41, Piccadilly. Bradford 
Stephens, Hilliard, 39, Victoria-st. Westininster, 
London, S.W. 
Stephens, J. H.. Eastern Telegraph Со, Electra 
House, Moorgate, London, E.C. 
Stephens, J. H., 42, Pigott-=t, 
London. E. 
Stevens, A. L., 1, Adelaide-chmbrs, Swansea 
Stevens, Theodore, British Thomson-Houston 
Со. 83, Cannon-st, London, E. C.; and 15, 
Sutton-ct-rd, Chiswick 
Stevens, Williatn A., 10, Ashford-rd, Maidstone 
Stevens, W. E.,24.Grove-rd, Balham, London,S. ЛУ. 
Stevenson, Chas. A., F.R.S., 84, George-st, Edin- 
burgh 
Stevenson, G., c/o Miss Calder, 287, Onslow- 
drive, Deunistoun, Glasgow 
Stevenson, W. H., 6, Acton-lane, Harlesden, 
London. N.W. 
Stewart, Alex. W., Westfield, Dalmuir, near 
Glasgow 
Stewart, Alex. Wm., 6, Lloyd a-ave, London, E. C. 
Stewart, Andrew, Bergmano Electrical Works. 
6, Victoria-ave, Bishopsgate st Without, 
London, Е.С. 
Stewart, A. Т., 42, Grange-rd, Edinburgh 
Stewart, B.G., A. I. E. E, 17, Berners-st, Lond., W. 
Stewart, Chas, B.Sc., Midland Electric Corpora- 
tion Power Station, Ocker Hill, Tipton 
Stewart, C. L., Corporation Electricity Works, 
Rochdale, Lancs. 
Stewart, J., Munro-pl, Leith-walk, Edinburgh 
Stewart, J. E. M., Corporation Electric Lighting 
Dept., Leicester 
Stewart, Robert, Boyle, Roscommon, Ireland 
Stewart, W. Maxwell, Castle-chainbers, 55, W. 
Regent-st, Glasgow 
Still, Alfred, Yette Lodge, Ellesmere Park, 
Eccles, Lance. 
Still, Percy, Chelsea Electricity Supply Co, 19, 
Cadogan-gdns, Chelsea, London, S.W. 
Stirling, Charles (Cardwell & Boorman), Boswell- 
st, Devonshire-st, London, W.C. 


Limehouse, 


.B. 

(A. G.) & Co, 69, Fenchurch.st, 
London, E.C. 

Stoer, L., 108, Albion-rd, Stoke Newington, 
London, N 

Stokes, H., 25, Ringer-ave, Fulham, London, S.W. 

Stoney, Gerald, Oakley, Неабоп-гд, New- 
castle-on-Tyne 

Storey, P., Chief Engineer, Corporation Elec- 
tricity Works, Torquay 


| 


Stotberd. L. H. K., Northumberland Club, St. 
Ermin’s-ct, London, S.W. 

Stothert, J. K., 21, St. Vincent-pl, Glasgow 

Stott, J. E, 1, Claremont-rd, Sperkbrook, 
Biriningham 

Stott, James, Electricity Works, Heywood, Lancs, 

Stott & Sons, 60, Haworth’s-bldgs, and Cross-st, 
Manchester 

Stracey, Herbt. Jas., Western Mail-chambers, 
Cardiff 


: Stratford, H., 58, Mayfield-grove, Harrogate 
‚ Straker, J. R., Lyndhurst, Gosforth, Northum- 


berland 


Stratford-Andrewe, T. W., 18, Old Broad-st, 


| 


London, E.C. 

Straube, Albert A. L., Siemens Brothers & Co, 12, 
Queen Anne's-gate, Westminster, London, 
S.W. | 

Streatfield, R. H., 26, York-place, Portman-sq,. 
London, W. 

Street, А.. Corporation Electricity Works, Batley 

Street, H. F., Corporation Electricity Works, 
Southampton | 

Strickland, Wm., McLean's-bldgs, New-st Sy, 
London, E.C. 

Strode, W. W., 48, Osnaburgh-st, Regent's Park, 
Loudon, N.W. 

Strong (Н. О.) & Co, Norfolk Works, Bristol 

Stuart, Major A. M., R.E., 52, Farquhar-rd, 
Norwood, London, S.W. 


Stubbs, В. F., 42, Cranbourn-st, London, W. C. 


Sturge, W. H., Chas. Joyner & Co, Ltd, Icknield- 
eq, Birmingham 

Sugden, Arnold, Cowaus Ltd, Springfield-lane, 
Salford, Manchester 


Sully, H. T., Scottish Widows -bldgs, Baldwin-st, 


Bristol 

Summerhill, E. J., 102, Steben-st, Stretford, 
Manchester 

Sumner & Clementaon, Ltd, 4, Drury-bldgs, 
Liverpool 

Sumner, E. H., 324, Romford-rd, London, E. 

Sumner, G. Е. С. (Dick, Kerr & Со.), Abchurch- 
yard, Cannon-st, London, E.C. 

Sumner, Wm., 65, Victoria-st, and 1. Hyde-rd, 
Waterloo, Liverpool; and Grange-rd, 
Birkenhead 

Sunderland Bros., Halifax Old.rd, Hudderafield 

Sutelitfe, J. T., 155, South-st, Moor, Sheffield 

Sutcliffe, W., Corporation Electricity Worke, 
Paisley | 

Suter, Frank, A.M.J.E.E. (Frank Suter & Co, 
Ltd), 66, Berners-st, London, W. 

Summerside, J. W., Electricity Works, Alnwick 

Sutherland, C. J., City Electrical Engineer, 
Electricity Works, Hylton-rd, Worcester 

Sutherland, D. G., Bruce Beebles & Co, Ltd, 
Edinburgh 

Sutherland, M., Sutherland & Marcuson, 61, 
Chandos-st, Strand, London, W.C. 


· Suttle (Jas.) & Son, Otley, Yorks. 
. Swallow, М. G. S. (Richardsons, Westgarth & Co, 


Storey, S. W., c/o National Electric Conatruction . 


Co, Ltd, 34, Victoria-st, London, S.W. 
Storey, Thos. Wm., 8, Baronsmere-rd, East 
Finchley, London, N. 
Storr, J. W., 29, Grange-rd, Dudley 
Storrar, Andrew, Foregate-st, & Brook- st, Chester 


Ltd), Hartlepool 
Swan, Dr. Joseph W., 58, Holland Park, London, 


W. 
Swan, К. O., 21, Pilgrim-st, Newcaatle-on-Tyne 
Swan, В. J. J., Electricity Works, Barking 
Swann (G.) & Sons, 2534, King-st, Hammer- 
smith, W., and 244, Edwardes-sq, Kensington, 
S.W., London 
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Sweetland (A.) & Son, 24, Powis-ter, and 145, 
Tavistock-cres, London, W. 

Swetenham, Geo. H., Clovelly, St. John’s-rd, 
Richmond, Surrey 

Swift, Н. Bevan, A I. E. E., 4, Bloomabury- 
at, W.C., and 31, Waldegrave-rd, Upper 
Norwood, S.E., London 

Swinburne, Cooper & Baillie, 82, Victoria-st, 
London, S.W. 

Swinburne, James (Swinburne, Cooper & Baillie), 
82, Victoria-st, London, S.W. 

Swinburne, T. H. М., Woodlands Park, Altrin- 
cham, Cheshire ' 

Swinton, А. A. Campbell, M. I. C. E., M. I. E. E., 
66, Victoria-st, London, S. W. 

Sykes, Ernest, 3, Lord at, Halifax 

Sykes, G. W., Corporation Electricity Works, 
Sculcoates-lane, Hull 

Sykes, Jas. A., Corporation Electricity Works, 
Mansfield 

Sykes, J. Roberts, Marchmount, Hatherley- rd, 
Sidcup, Kent 

Sykes, Robert & Co, 8, Dixon-st, Glasgew 

Sykes (Robert) & Sons, Ltd, 88, Market-st, 
Stalybridge 

Székacs, G. О, F., Bishopton Spa, Stratford-on- 
Avon 

Szlumper, E. F., Culroes," Rusthall.ave, Bed- 
ford Park, London, W. 

Taffs (H.) & Со, 40, Brazennose-st, Manchester 

Taite, Charles D., Borough Electrical Eugineer, 

` Frederick.rd, Pendleton, Salford 

Talbot, C. E. W., 8, Springbank-rd, Lewisham, 
London, S. E. 

Talbot, Ernest, 26, Victoria-st, London, S.W. 

Talbot, H., City Electrical Engineer, Nottingham 

Talbot & Stevenson, 26, Victoria-st, London, S. W. 

Tamplin, S. W. G., 8, St. Јашен-ва, London, S. W. 

Tanner, J. R., 151, Higligate, Kendal 

Tapper, J. E., District Council 
Works, Beckenham 

Tapper, Wm. C. P., Stepney Electricity Works, 
27, Osborn- st, Whitechapel. London, E. 

Targett, J. H., 120, Kennington Park- rd, Lon- 
don, S. E. 

Targett, W. J., London Electric Supply Corp., 
25, Cockspur-st, London, S. W. 

Tarrant, Kenneth J., Sun Fire Office, Thread- 
needle-st, London, E. C. 

Tasker, Ernest A., Richmond House, 1, Rich- 
mond rd, Montpellier, Bristol 

Tasker, E. E., Temple Bar House, Fleet.at, E. C.; 
and 59, J.ennard-rd, Penge, S. E., London 

Tasker, W. Howard, 33, Edwards-sq, Kensing- 
ton, London, W. 

Tatchell, С. A., Corporation Electricity Works, 
Canterburg 

Tate, James, Perseverance Works, 205, Garnett- 
st, Bradford 

Tate, T. Е., 5C. Queen Аппе'з Gate, London, S. W. 

Tatlow, W., 20, Fleet-st, and 7, Belgrave-sq W., 
Monkstown, Dublin 

Tattersall. D., Ingleton Electric Light and Power 
Co, Ltd, Ingleton, Yorks. 

Taylor, A. K., British Electric Traction Co, Ltd, 
Donington House, Norfolk-st, London, W. C. 

Taylor, A. Lester, 1, Dale-st, and 1, М. John-at, 
Liverpool 

Taylor, А. M., Avondale, Ashfield.rd, King's 
Heath, and 14, Dale Епа, Birmingham 


Electricity 


Taylor, C. P., Park House, Gravesend 

Taylor, Frederic H., 14, Victoria-st, S. W., and 75, 
King s-rd, Leytonstone, E., London 

Taylor, G. Crosland, Britannia Works, Helaby, 
near Warrington 

Taylor (G. E.) & Co, 8, Bush-In, London, E.C. 

Taylor, G. S., 17, Percy-avenue, Whitley Bay, 
Northumberland 

Taylor, G. W., 171, Hammersmith-rd, Lond, W. 

Taylor, H. M., Corporation Electricity Works 
Middlesbrough 

Taylor, J.. Queen-at, Barnsley, Yorks. 

Taylor, James, British Insulated and Heleby 
Cables, Ltd, Helsby, near Warrington 

Taylor, John T., 22, Cornhill-ter, Leith 

Taylor, M., High-st, Wellingborough 

Taylor, R., 12, Caithne=s Drive, Liscard, Cheshire 

Teague, Francis, M.LE.E., Corporation Elec- 
tricity Worke, Bath 

Teal, Sidney M. G., Electricity Works, Hornsey, 
London, N. 

Teasdel, J. E., Corporation Electric Light and 
Power Dept, Cardiff 

Telford, W., Corporation Electricity Works, 
Middlesbrough | 

Terrey, Charles. 114, Lambeth-rd, London, S.E. 

Tervet, R., A. I. E. E., Western Electric Co, North 
Woolwich, London, E. 

Tessmer (A.) & Co, 11, Queen Victoria-st, Lon- 
don, E.C. 

Tester, W. A., Corporation Electricity Works, 
Lancaster 

Thain, Leslie A., Electricity Works, Buxton 


Thomas, А. W., Winter's bldg, St. Ann-st, 
Manchester 

Thomas, Bertram, Worsley-street, Hulme, Mane 
chester 


Thomas, Eustace, Cornbrook Telegraph Works, 
Hulme, Manchester 

Thomas, Frank C., Cornbrook Telegraph Works, 
Hulme, Manchester 

Thomas, G. N., 52, Grosvenor-rd, Rugby 

Thomas, Theodore E., London United Tramways, 
Ltd, High-st, Chiswick 

Thomas, W. J. Rawlinson, Electricity Works, 
Grantham 

Thomas- Davies, G., 10, Sion-hill, Clifton, Bristol 

Thompson, А. M., Chief Electrical Engineer, 
L. & №. W. Rly. Co, Crewe 

Thompson, E. A., Holywell, Rutford-rd, Streat- 
ham, London, S. W. 

Thompson, F. J., A. M. I. E. E., 3, Cambridge 
Villas, Stanley rd. Teddington ; aud Duke- 
st, Stainford-st, London, S. E. 

Thompson, H. G., Corporation Electricity Works, 
Swansea 

Thompson (Jas.) & Sons, 16, Clare-rd, Levens- 
hulme, Manchester 

Thompson, N. G., 13, Victoria-st, London, S.W, 

Thompson, К. O., 504, Doreet-gardena, Brighton 

Thompson, Prof. Silvanus P., B.A, D. Sc., Mor- 
land," Chislett-rd, West Hampstead, Lon- 
don, N.W. 

Thompson, W. J., 34, Park-lane, Liverpool 

Thompson, W. H., British Westingheuse Co, 
2, Norfolk-st, Loudon, W.C. 

Thomson, C. S., M. Sc., Rostherne,” Cot tenham 
Dark rd, Wimbledon 

Thotn-on, G. H., Corporation Electricity Works 
Swansea 


1147 ELECTRICAL TRADES DIRECTORY. — 1904. ELEC. ENd 
—— Cá 1 190. | Ge 


ee 


Thomson, Н. J., 125, Cardigan-ter, Heaton, 


Newcastle-on-Tyne 


Thomson, John, Corpn. Electricity Works, Leith 


Electric Light Dept., Holloway, London, N.; 


and Halliford, Hadley Wood, Middlescx 
Thomson, Wm., Electricity Works, Kendal 


Thornbery, W. H., 52, Paradise- st. Birmingham 
Thornhill, E. B., Corporation Electricity Works, 


Thorp, E. L., 44, Parliament-st, Nottingham 


Threadgold, А. H., Calverley-rd, Tunbridge Wells 
Thunderbolt, E., Argus, Conisclitfe-rd, Darlington 
Thursfield, Francis, B.A., A. M. I. C. E., City Elec. 


Tibbetta, Oliver, A. M. I. E. E., N elson, Dale & Co, 


Ltd, Warwick 


Tickner, C. E., Roslyn, College-rd, Wealdstone, 


London, N.W., 


Tidd, Е. George, c/o Messrs. Morris, Warden & 


Co, 25 Gordon-st, Glasgow 


Tiddeman, P. J. S., Borough Electricity Works, 


and 77, 'The Villas, Stoke-on-Trent, 


ell, Е. P., Callender’s Cable and Construc- 
tion Co, Hamilton House, Victoria Embank- 


ment, London, E.C. 


ТШуег, E. G., A.M.I.E.E., High-rd, Mottingham, 


Eltham, London, S. E. 


Tüney, Max. J. E., 8, Astwood-rd, South Ken. 


aington, London, S.W. 
ings & Rose, Weat Bute-st. Cardiff 
Timms, Р. G., Lynton, London-rd, Wembley 


Titherlev, С. p. L., Granite- bidgs, Stanley. st, 
Li 


verpool 


Тода, R. R. (W. F. Dennis & Co), Albert. bidgs, 


49, Queen Victoria- st, London, E. C. 
Tolmie, John, Woodside Lodge, Paisley 
і E 


ору, R. N., District Council's Electricity 
Works, Durnsford-rd, Wimbledon 

Toten, E. Wm.,1554, Gloucester-rd, London „S. W. 

Tothill, Chas., Eastern Extension, Australasia 
and China Telegraph Co, Eiectra House, 
Finsbury Pavement, London, Е.С. 

Tough, Geo., Corporation Electricity Works, 
Coventry 

dulmin, James, c/o Mr. C. 8, Bowers, 81, Case- 
Wick-rd, W. Norwood, London, 8.Е, 

Tovey, H, T., 39, Nevern-sq, Earl's Court, 
London, S.W, 

Towell, C., 2, South-st, Bromley, Kent 

Towler , Jobn, 77 and 81 ; Westgate, Peterborough 

Toruend, W. E, 21 Rutland-sq, Edinburgh 

Tuer H., Leybrook Lodge, Ringwood, Hants, 

Travers, Thos. P., Rockboro’ House, Cork 

Tremain, Chas., 49, St. Mary Abbot's-terrace, 
Kensington, and 4, Portland- pl, Addison 
Bridge, London W. - 


xham.gardens, Ken- 


Salford 

London, S.W., 

22, Arlington-st, Piccadilly, London, S.W., 

Co, Fle-k Mill, Killarney 

E.C., London 
Trimnell, L. C. B. 

Caterham Valley 

Victoria-st, London, Е.С. 

St. Helens, Lancs, 
Trott, A. Н. H., Beer, Devon 


Campden-hill-aq W., London 


Troup, Curtis & Co, 134, Fenchurch.st, 


London, E.C. 


Trube, G., British Westinghouse Co, Trafford 


Park, Manchester 


Tudman, A. R., District Council Electricity 


Works, Colwyn Bay 
Tully, Alferd. 28, North Bridge-st, Sunderland 


Tumber, Edwin J., Universal Battery Co, Mid. 


Kent Works, Beckenham, Kent 


Turnbull, Charles, Chief Engineer, Tynemouth 


Electricity Works, North Shielda 

Turnbull, H., 5, Myddleton-park, Whetstone, 
London, Х. 

Turnbull, James L., Burgh Electricity Works, 
Broughty Ferry, Х.В, 

Turnbull, В.Е. S., Electricity Works, Bromley, 
Kent 

Turner, Arnold (Turner, Atherton & Co, Ltd), 

enton, Lanes, 

Turner, Atherton & Co, Ltd, Turner-st, Denton, 
Lancs, ; and 110, Cannon-st, London, Е.С. 

Turner, Chas, J e Electricity Works, Hoylake, 
Cheshire 

TURNER, CHAS., L., Post Office-chmbra, 26, 
Brown.st, and 56, Murray.st, Higher 
Broughton, Manchester 

Turner, G. P., 42, Markham-sq, London, S.W., 

Turner (H. ) x Со, 15, New Broad.st, London, E. C. 

Turner, H. H., Denton, Lancs. 

Turner, Ну., 15, New Broad - st, London, E. C. 

Turner, J. D., Commercial-rd, Kirkstall, Leeds 

Turner, J. W., Corporation Electricity Works, 
Huddersfield 

Turner, Marten, Colne & Trawden Light Rail- 
way Co, Colne 

Turner, T. E., 91, Mildmay-grove, London, N. 

Turquand, W. A., 29. Gledstanes-rd, West Kens- 
ington, London, W. 

Tylecote, L. H., District Council Electricity 
Worka, Llandudno 

Tyler, В. G., 20, New Bridge-st, and N orfolk 
House, Laurence Pountney Hill, London, E. C. 

Tyer, Edward, ; Church-rd, St. Leonarda, 
Hastings 

Tyson, T., Great Grimsby Electric Tramways 
Co, Great Grimsby 

Ullman, W. C., Electrical Engineer to District 
Council, Nelson-st, Eaat Ham, and 20 
Forest-Drive, Manor Park, London, E. 


Trenbath, G., Corporation Electricity Works, 
Trenthain, W, H., 39, Victoria-st, Westminster, 
Trevett, B., Canford Manor, Wimborne: and 
Trevor- Roper, L. C., Killarney Electric Lighting 


Trezise, J. M. G., 2, Colinette-rd, Putney, S.W., 
and Port Office Telegraphs, Mount Pleasant, 


, Whitecliffe, Woldingham, 
Trippe, C. F., General Electric Co, 71, Queen 
Trotman, К. O., Corporation Electricity Works, 


Trotter, A. P., B.A., M. I. C. E., X. I. E. E., M. I. M. E., 
8, Richmond. ter, Whitehall, S.W., and 1, 
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Underwood, Capt. W. J., 15, Brackley-rd, 
Chiswick, London, W. 

Ure, R. A., 1924, St. Vincent-st, Glasgow 

USHER (THOS. G.) & CO, 44, Leazes Park- rd, 
Newcastle-on-Tyne 

Varey, J., Perseverance Works, Harris-st, Brad- 


ford 
Varley, К. Н. 82, Newington Green-rd, Lon- 
don, N 


Varley,S.A. 17,Lynton-rd,CrouchEnd,London,N. 
Vaudrey, John C., Grassdale, Westfield-rd, Edg- 
baston, Birmingham 
Vaughan, J. C., c/o Crompton & Co, 50, Well- 
ington-st, Glasgow 
Vaughton, У. 5., 38, Barwick-st, Birmingham 
Vazson, Easterbrook & Co, Ltd, Ocean Works, St. 
Mary’s-rd, Sheffield 
VERITY, JOHN, J.P., M.LE.E. (Chairman 
Veritys Limited), 27, Lowndes-sq,Lond,S.W. 
Vignoles, L. U. la Hire, 1098, Chester-rd, Stret- 
ford, Manchester 
Vignoles, W. A. Chief Engineer, Borough Elec- 
tricity Works, Grimsby 
Vincent, W. H., Borough Electrical Engineer, 
Electricity Works, Neckinger, Bermondsey, 
London, 8.Е. 
Vint (М. E. M.), & Со, 92, Rusholme-rd, Man- 
cheeter ; and at Southport 
Von Buch, Carl, 13, Walbrook, London, Е.С. 
Vorley, Н. B., 32, Cheapside, London, Е.С. 
Voysey, A. Annesley, Electrical Engineer to Cor- 
poration of London, Guildhall, London, Е.С. 
Vyle, G. C., Peel Works, Salford, and 321, Gr. 
Clowes-st, Higher Broughton, Manchester 
*Wade, E. J., 18, Bournevale-rd, Streatham, 
London, S.W. 
Wagg, Henry John, 15, Great George-st, West- 
minster, London, S.W. 
Wakley, W. К. С., 67, The Grove, Hammer- 
smith, London, W. 
Wakley (У. У.) & Co.. 144, Garway-rd, West- 
bourne-grove, London, W. 
Wales, W. A., Corporation Electricity Works, 
Ashton-under-Lyne 
Walker, С. J. E., 51, Salisbury-rd, Forest Gate, 
London, Е. 
Walker, Е. J., St. James's and Pall Mall Electric 
Light Со, Carnaby-st, Golden-sq, London, W, 
Walker, H., Woolwich Borough Council Elec- 
tricity Works, White Hart In, London, S.E. 
Walker & Hutton, 37, Huntriss-row, Scarborough 
Walker (E. O.) & Co, Trevelyan-bldgs, Man- 
chester 
Walker, W. A., Dis' ret Council Electricity 
Works, Aldershot. 
Walker, W. B., 55, George-st, Edinburgh 
Walker, W. G., 47, Victoria-st, London, S.W. 
Walker, W. J., Greenfield, Tollcross, Glasgow 
Walker, William, 32, City-rd, Edgbaston, Bir- 
mingham 
Wall, C. V., 205, Belgrave-rd, Birmingham 
Wallace & Co, 68, Victoria-st, London, S. W. 
Wallace, Н. W., 178, London-rd, Croydon 
Wallis & Watson, 12, Swinegate, Leeds 
Wallis & Watson, Trinity-st, Leeds 
Wallis, F., M.A., Sieinens Brothera & Co, York- 
man, York-st, Westminster, London, S.W. 
Wallis-Jones, Reginald John, 50, Queen Anne's 
Gate, S.W., and 5, Fitzjohne-maus, Nether- 
hall-gdns, S. Hampstead, N.W., London 


8—— — —— Cet — E — Ee gege 
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Wallwin, J. M., East View, Gardner-rd, Preat- 
wich, near Manchester 

Walmsley, R. Mullineux, D. Se., F. R. S. E., M. I. E. E. 
(Principal of tbe Northampton Institute), 
Clerkenwell, London, E. C. 

Walters, E. H., Church; st, Reigate 

Walters, Vincent, Alvechurch, near Birmingham 

Walton, Alfred H., Chief Engineer, British 
Thomson-Houston Co, Rugby 

Walton, Frederick, Brush Electrical Engineering 
Co, Falcon Works, Loughborough 

Walton, W. A., London-rd, Gloucester 

Walton, W. Н. (Pinching & Walton), 52, Cannon- 
st, London, E.C. 

Walton, W. R. (c/o Mr. С. Hopkinson, 29, Princess- 
st, Manchester), 21, Birch-grove, Levens- 
hulme, near Manchester 

Warburg, H. C., “ Lyndhurst," Bath-rd, Houn- 

_ Blow 

Warburton, H. N., Winchester Electric Lighting 
and Power Co, Ltd, 25, St. Peters.st, Win- 
chester 

Warburton, J. S., 19, Stanwick-rd, West Ken- 
sington, London, W. 

Ward, A. Е., 61, Kenninghall-rd, London, N.E. 
Ward, A.V., Electrical Company, Ltd, Grosvenor- 
chmbrs, 55, Blackfriars-st, Manchester 

Ward, C. S., 18, Beech Grove-ter, Leeda 

Ward, E. R., Albert-st, Harrogate 

Ward, Ernest, 4, Browne-st, Bootle, Lancs. 

Ward, Geo., 234, Clifton-rd, Rugby 

Ward, H. L., Electricity Works, Bexley 

Ward, Н. W. L., 19, Hale End, Liecard, Cheshire 

Ward, Norman, 61, Kenninghall-rd, Upper Clap- 
ton, London, М.Е. 

Ward-Thomas, 13, Victoria-bldgs ; and Winter's- 
bldgs, St. Ann’s-st, Manchester 

Ward, Н. W L., 4, Torrina-ter, Albert-rd, Bexley 

Warden-Stevens, F. J., A. M. I. E. E., Connaught- 


mansions, 34, Victoria-st, Westminster, 
London, S. W. 
Wardle, Frank H., A. M. I. M. E., Corporation 


Electricity Works, Talbot-st, Nottingham 

Wareing & Son, 45, Newest, Daventry 

Waring. H., Electric Light Works, Todmorden 

Warner, Win., Westwood, Clumber-rd, Notting- 
ham 

Warr, J. W., Corporation Electricity Worke, 
Manchester 

Warrack, John, Edison & Swan United Electric 
Light Co, Pond. re End, London, N. 

Warren, Alfred T., 16, Victoria-rd, U „per 
Norwood, London, S.E. 

Warren, P. Е. A., Cleveland Trust Electricity 
Works, Saltburn-by-the-Sea 

Warren, 5. N., Lower Commercial-st, Middlesbro’ 

Waterland, A. J. C., Chief Engineer, District 
Council's Electricity Works, Dartford 

Watkins, A. A., Corporation Electricity Works, 
Edinburgh 

Watkins, F. A., Corporation Ele. tricity Works, 
Ipswich 

Watkins, J. H., Royce Ltd, Hulme, Manchester 

Watkinson, W. H., Glasgow and West of 
Scotland Tech. College, 190, West Regent- 
st, Glasgow 

Watney, T. S., 52, Greek-st-chmbrs, Leeds 

Watson, C. G., 24, Barnard.st, Sunderland 

Watson & Co, 10, Glasshouse-st, Regeiit · st 
London, W. 
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Watson, Н. S., 5, Caroline. place, Birkenhead | Whieldon, A. W.. Gt. Northern Rly. Co (of 


Watson (Jno. W.) 4: Scott, 122, Cannon-st, Lon- 
don, E.C. 

Watson, J. S., Newcastle-upon-Tyne Electric 
Supply Co, Ltd. 50, New Bridge-st, New- 
castle-upon- Tyne 

Watson, S. J., Chief Engineer, Electricity Supply 
Works, Bury, Lanca. 

Watson, William D., Lydstep, Falinge-road, 
Rochdale 

Watts, B. H., Corporation Elec. Worka, Bedford 

Watts, H.W., Urban Electric Supply Co.'sWorka, 
Weybridge, Surrey 

Waudale, W. T., Tramway Power Station, 
Sheffield 

Way, A. G., Westminster Engineering Co, Ltd, 
Willesden Junction, London, N.W, 

Wayne, P. G., L. & №. W. Railway, Crewe 

Webb, E. March, India Rubber, Gu'ra Percha 

’ end Telegraph Works Co, 106, Cannon-st, 
London, E.C. 

Webber, C. Edmund, Major-General (late R.E.), 
C.B., 27, Chancery-lane, W.C., and 17, Eger- 
ton-gdna, S. Kensington, S.W., London 

Webber, Harry, Corporation Electricity Works, 

tings 

Webber, Wallace J., A. I. E. E., M.S.A., 6, The 
Avenue, Keynsham, R. S. O., Bristol 

Weddell, A. H., B.Sc., George Russell & Co, Ltd, 
Motherwell, and Park Villa, Uddingston, 
near Glasgow 

Wedmore, Е. B., British Thomson-Houston Co, 
41, Murray-rd, Rugby 

Weekes, R. W.,65, Hayes-rd, Bromley, Kent 

Weise, B.. 160, Odessa-rd, Forest Gate, London, E. 

Weiss, Charles, A. M. I. C. E., T. Bolton & Sons, 
Ltd, Oakamoor, Staff». 

Welch (F. B.) & Co, 464, Market-st, Manchester 

Wells, Charles A., Etna Iron Works, Lewes 

Wells & Co, 265, Liscard-rd, Liscard, Cheshire 

Wella, Rayner & Co, Ltd, 56, Paddington-st, 
London, W. 

Welle, J. B., 38, Cressingham-rd, Lewisham, 
London, S.E. 

Wenham, James, Paragon Works, Croydon 

€ C. A., 95, Oakhill-rd, East Putney, London, 

ү 


West, Е. L. (J. G. White & Со, Ltd), 22a, 
College-bill, London, E.C. 

West, H., Cyclops Steel and [гоп Works, Shettield 

West, J. H.. Riverside, Charlton, London, S.E. 

West, В. C., Corporation Electricity Worka, 
Bolton 

Weston, J. R., District Council's Electricity 
Dept, Watford 

Whalley, Alfred, Ashville, Helsby, nr Warrington 

Wharfe, J., 44, Brock-st, Macclestield 

Wharton, C. C., British Thomson-Houston Co, 
and 26, Bilton-rd, Rugby 

Wharton, C. J., Palace-chambers, 9, Bridge.st, 
Westminster, London, S.W. 

Whawell H. W., 55, Rita-rd, Clapham-rd, 
London, S.W. 

Wheatley, A. J., A. M. I. E. E., Н.Е. Office, Royal 
Victoria Hospital, Netley 

Wheeler, Percy A., Muscovy House, Trinity a, 
London, E C. 

Wheeler, R., Corporation Electricity Works, 
Salford 

Wheeler, W. T., Ivyhur .“, Old Town, Eastbourne 


Ireland), Dublin 

Whipple, G. F., 23, Livingetone-rd, Meerabrook, 
Sheffield 

Whissall, F. H., Corporation Electricity Works, 
Dickinson-st, Manchester 

Whitaker, A. E., 97, Upper Parliament - st, 
Nottingham 

Whitcher, J., British Thomson- Houston Co, Rugby 

White Bros., 10, Holinside, Sunderland 

White, E., 19, Prince Albert-st, Small Heath, 
Birmingham 

White, Frederick W. (White, Jacoby & Co), 505, 
Chapter-rd, Willesden Green, London, N.W. 

White & Johnson, 17, College-place, King'a-rd, 
Chelsea, London, S.W. 

White. P. T., Electricity Works, Wigan 

White (Percy) & Co, 174, Victoria-st, London, S W. 

White, Price F., Chief Engineer, Corporation 
Electricity Works, Bangor 

White, S. D., 9, Anlaby-rd, Teddington, London, 
S.W. 

White, T., Messrs. F. Suter & Co, Ltd, 66, 
Berner's-at, London, W. 

White, Wm. (General Electric Со), 71, Queen 
Victoria-st, London, IE. C. 

Whitear, H. W., Woodlands,” 75, Riverdale-rd, 

. Erith 

Whitehead, С. S., 26, Glazbury-rd, 
Kensington, London, W. 

Whitehouse, S., Corporation Electricity Works, 
Walsall 

Whitelaw, John, 154, Duncan-st, Edinburgh 

Whitibg, Н. G., Cork Electric Tramways and 
Lighting Co, Cork 

Whitlock, A. А. County of London Co., The 
Causeway, Wandsworth, London, S.W. 

Whitmore, Н. B, 5, Chatham-grove, Withington, 
Manchester 

Whittaker, A., 81, Milkstone-rd, Rochdale 

Whittaker, J. H., A. M. I. E. E., 204, Wolverhamp- 
ton-st, Dudley 

Whittaker, W. F., 204, 
Dudley, Worcester 

Whitton, G. W., 60, Queen Victoria-st, Lond., Е.С. 

Whysall, Е. Н., Bloom-st and Dickinson.st Elec- 
tricity Works, Manchester 

Wickenden, А. H., St. Michaels, Burgess-hill, · 
Sussex 

Wigham, J. Cuthbert, Broad Sanctuary-chmbrs, 
Westminster, London, S.W. 

Wight, H. D., 7, Holmlands Park, Sunderland 

Wight & Jones, High-st, Hornsey, London, N. 

Wigram, G. E., 28, The Village, Charlton, Kent 

Wigram, N. G., Allerton House, Chapel Allerton, 
Let ds 

Wild, A. G. (W. S. Laycock, Ltd), Victoria 
Works, Sheffield 

Wilder, F. L., Corporation Electricity Works, 
Reading 

Wilder, J., Yield Hall Foundry, Reading 

Wilkes, A., Rothesay Tramways Co, Rothesay, 
N.B 


West 


Wolverhampton-st, 


Wilkin & Co, 1, Florence-st, New Cross, Lon- 
don, S.E. 

Wilkins, Arthur Е., Chepstow Electric Lighting 
and Power Co, Chepstow, Mon. 

Wilkinson, Albert, 57, Weaste-rd, Weaste, Salford 

Wilkinson, F. A., District Council Electricity 
Supply Station, Walthamstow 
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Wilkinson, Geo, MIKE, Corporation Elec- 
tricity Works (Office: 33, Swan-rd), and 
“ Beech Mount," Harrogate, Yorke. 

Wilkinson, Н. D., 4, Queen-st-pl, London, Е.С. ; 
and Home Park Cottage, Wimbledon Park, 
Surrey 

Wilkinson, Hy., Upper Villiers-st, Wolverhamp- 


ton Я 

е, Н. W., 2, Queen Anne’s-gate, London, 
S.W. 

Wilkinson, Joseph, Corporation Electric Tram- 
ways, Hull 

Wilkinson, Newman, 81, Bishopsgate-st Within, 
London, Е.С. 

Wilkinson, W. А., 66, Kirkstall-rd, Leeds 

Wilks, A. E., 3, Nippet- rove, Leeds 

Williams, A., 11, Garden-st, Preston 

Williams, A., 23, Willcott-rd, Acton-hill, Lon- 
don W. 

Williams, B. D., Gwaun-Adda, Dinas, Rhondda, 
South Wales 

Williams, Daniel, District CouncilOffice, Atherton, 
Lancs. | 

Williams, E. J., Urban Electric Supply Co, 
Hawick, М.В. 

Williams, Е. R., Station-rd, Hove 

Williams, G. H., Lulworth, St. Andrews Park, 
Bristol 

Williams (Hal.) & Bridges, 
toria-st; London, Е.С. 

Williams, J., Corpora'ion Electricity Works, 
Rotherham 

Williams, Morgan, M.A., M. I. C. E., 39, Victoria- 
st, London, S. W. 

Williams, R. R., Corporation Electricity Works, 
Manchester 

Williams, Thomas, National Liberal Club, White- 
hall, London, S. W. 

Williams-Ellis, R. G., 9, Carteret-st, Queen 
Anne’s-gate, London, S. W. 

Williamson, A. D., River Don Worka, Sheffield 

Willis, H. J., 131, Shepherdess-walk, London, 
N 


60, Queen Vics 


Willis, Roger H., Salford Iron Works, and 3, 
Grosvenor-rd, Whalley Range, Manchester 

Wills-Sindall & Co., 4, Lloyd's-ave, Fenchurch- 
st, London, Е.С. 
Wilmshurst, T. P., Borough Electrical Engineer, 
Corporation Electricity Works, Derby 
Wilson, Arch., Leith Electric Works, Prince 
Reyent-st, Leith, N.B. 

Wilson (A.) & Son, 1, 
Leeds 

Wilson Bros, 5, St. Peters, Bedford 

Wilson, Ernest, 56, Hunton-rd, Gravelly-hill, 
Birmingham 

Wilson, Prof. Ernest, King’s College, Strand, 
London, W.C. 

Wilson (E. К.) & Sons, Ltd, Sussex-place, 
Onslow-gdna, London, S.W. 

Wilson, Frederick, 19, Victoria-st, Belfast 

Wilson, H. W. (Miller & Wilson), 19, Brasennose- 
st, Mancbester 

Wilson, J. C., 11, Salt ave, Stafford 

Wilson, J., Ferrier Works, North-st, Wands- 
worth, London, S.W. 

Wilson, J. Gordon, Rose Cottage, 
Stafford 

Wilson, J. Rattray, Electricity Generating Sta- 
tion Finchley, London. N. 


Lower Hanover-st, 


Brocton, 


| Wilson, N. J., British Westinghouse Со, Traf- 


— ES У ов 


ford Park, Manchester 

Wilson, P., Aa, Higa- st, Croydon 

Wilson & Pilcher, Ltd, 52 & 34, Gt. Peter-st, 
London, S. W. 

Wilson, R. M., Westwood, Brownside-ave, Cam- 
buslang, N. B. 

Wilson, R. P., 66, Victoria-st, London, S. W. 

Wilson, W., London Joint Stock Bank, 6, 
Princes-st, London, E. C. 

Wilson, W. H. M., 50, Galesbury-rd, St. Ann's- 
hill, Wandsworth, London, S. W. 

Wilson, W. R., 5, Meadow bank-crescent, Partick, 
Glasgow 

Wilson, W. S., Derby.rd, Watford 

Wi'son-Young, H., 12, Camomile-st, London, 
E. C. 

Windham, J. A., Bembridge, Isle of Wight 

Windle, S. R., Town Hall, Sunderland 

Winfield, W. B., 6, Hillcroft-cres, Ealing, Lon - 
don, W. 

Wingett, Robt, 22, Hartfield-rd, Wimbledon, 
London, S. W. 

Wingfield- Bowles, E., 28, Victoria-st, Lond., S. W 

Winn, Rowland, 30, Gt George-st, Leeds 

Winning, Wilfred, 13, Greenlaw-ave, Paisley 

Winslow, I. Everson, 20, Bishopsgate-st With n, 
London, Е.С. 

Winstanley-Wallis, T. M., 17, Sobo-sq, London, 
Ww 


Winter, C. E., Equitable Life Assurance Society 
of United States, 6, Princes-st, London, Е.С. 

Winter (Thos.) & Co, Ltd, Byron-st, Blackburn 

Winter, W. H., The Bungalow, Rotherfield, 
Tunbridge Wells 

Winterhalder, W. F., Corporation Electricity 
Works, Kingston-on-Thames 

Wishart, Jas. A., Corporation Electricity Works, 
Leith 

Wood, Arthur P.. Lancashire Dynamo and 
Motor Co, Trafford Park, Manchester 

Wood, C. J. District Council's Electricity 
Works, Nale. Cheshire 

Wood, E. A., Light Railway Power Station, 
Purbrook, Hanta. 

Wood, H. A. A., c/o Mr. C. Hopkinson, 29, Prin- 
cess-st, Manchester | 

Wood, Н. G., с/о Siemens Brothers & Co (Cable 
Department}, Woolwich, Kent 

Wood (H. S.) & Co, 8, Lloyd.st, Albert -g. 
Manchester 

Wood, J., E'ectricity Works, Tonbridge 

Wood, Reginald, Cranney Hall, Bottisham Lode, 
Cambs. 

Wood, W. J., Corporation Elec. Works. Bolton 

Woodburn, J. Cowan, 18, Beechavod-d: ive, 
Jordanhill, Glasgow i 

Woodfield, S. W., British Tho vson- Houston Со. 
83, Cannon-st, London, E.C. 

Woodhead, John, 52, Oldham-rd, Ashton-under- 
Lyne 

Woodhouse, B. M., Fermain, Sherwood Park-rd, 
Sutton, Surrey 

Woodhoure, Noel, British Insulated and Helsby 
Cables, Ltd, Prescot, Lancs. 

Woodhouse, W. B.. Yorkshire Elec. Power Co, 
Central Bank-chambrs, Гоби mary-st, Leeda 

Woodley, Robt., Henry-st, Bermondsey, Lou- 
don, З.К, 

Woodman, L. W., Electricity Works, Dover 


nm 


Woodside, John, Kingscourt, Wellington-place, 
_ Belfast 
Woodson, J. P., Lancaster Wagon Works, Lan- 


caster 

Woodward, J. H., 8, Queen Anne's-gate, West- 
minster, London, S.W. | 

Woodward, УУ. Ј., 45, The Broadway, Strat- 
ford, London, E. | 

Wooler, Herbert, 99, Bishop-st, Moss Side, 
Manchester 

Woolliscroft, J. H., Sandycroft Foundry Co, 
Chester; & Ogk Bank, Hawarden, nr Chester 

Wooks & Co, 25, Castle-st, Northwich 

Wootten, А. E., Bourne End Electrica] Installa- 
tion Co, Bourne End, Bucks. 

Wordingham, C. H., A. M. I. C. E., M. I. M. E., 
M. I. E. E., The Adiniralty, Whitehall, Lon- 
don, S. W.; and Aubrey House, Kew rd, 
Richmond, Surrey 

Wormell, R. A., Spes Bona, 5, Woodpath, South- 
sea, Hants 

Worrall, Gladstone W., The University, Liverpool 

Worster, G. H., 52, Grafton-st, Tottenham.ct- 
rd, London, W. | 

шко J. Е. S., Melksham, Wilts. 

'orthington, W. S. T., The Cottage, Green 

Lanes, Eltham TES 

Wraith, H. O. (Vickere, Sons & Maxim, Ltd), 
Electrical Deptartment, River Don Works, 
Sheffield 

Wray, A. J., Banbury Electric Supply Co, Ban- 
bury, Oxon 

Wray, J. H., Chief Engineer, Corporation Elec- 
tricity Works, West Bromwich 

Wray, P. R., 131, Plymouth-grove, Manchester 

Wray, T. H. Roberta, Arc Works, Chelmsford ; 
and Roseville, Aldborough-rd, Seven Kings, 
Essex 

Wray, Тћов,, 5, Mayfield-ter, Harrogate 

Wray, W. J. R., 28, Oakhill-rd, Beckenham 

Wrench, W. G., 27, Oswald-st, Glasgow 

Wright, A. C., Corporation Electricity Works, 
Salford 


Wright, А. D., Corporation Electricity Works, 
Perth 

Wright (A. P.) & Co., 60, Queen Victoria-st, 
London, E.C. 

Wright, Arthur, Brighton Corporation Elec- 
tricity Works, North-rd, and 26, Park-cres, 
Brighton ; and Star Chambers, 30, Moor- 
gate-st, London, Е.С. 

Wright Bros, 5, Queen's Elm-parade, Fulham- 
rd, London, S.W. 

Wright, E H., Chief Engineer, District Council 
Electricity Works, Rhyl 

Wright, F. T., Southwark Borough Electricity 
Works, Penrose-st, Newington, London, S.E. 

Wright (G.) & Co, 277, Upper Brook.st, Chorl- 
ton-on-Medlock, Manchester 

Wright, Geo. Edward, 32, Shooter's Hill.rd, 
Blackheath, London, S.E. 

Wright, John, 26, Burton-cres, London, W.C. 

Wright, T. B., Denehollow, Bearsden, N.B. 

Wright, Thos., c/o Messrs. Siemens Brothers & 
Co, Ltd, Woolwich, London, S.E. 

Wright, Walter T., 25, Cunliffe-st, Stockport 

Wunderlich, Adolph, 21, Coleraine-rd, Black. 
heath, London, S.E. 

Wyatt-Edgell, M. R. A., Cowley-place, Exeter 

Wyatt, T., 11, Neal-st, Long Acre, London, У. 
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Wyld, W., Corporation Electric Tramways, 
Birkenhead 

Wyllie, Alex., Corporation Electricity Works, 
Wolverhampton-st, Walsall 

Yapp, P. A., Sheerness and District Electric 
Power and Traction Co., Ltd, Sheerness 

Yeaman, Charles H., Chief Assistant Elecirical 
Engineer to Islington Borough Council, 
Eden-grove, and 7, Roseleigh- ave, London, N. 

Yelf (H.; & Son, 64, King-st, Southsea 

Yerbury, H. E., Chief Engineer, Tramways Dept, 
Town Hall, Sheffield 

Yorke, В. Frederick, 212, West George-st, Glas- 
gow ; and 3, Glebe-crescent, Stirling 

Young, E. V., 117, Goldhurst-ter, South Hamp- 
stead, London, N.W. 

Young, L. S., Corporation Electricity Works, 
Kendal 

Young, Thomas, 203, West George st, Glasgow 

Young, W., Electricity Works, Osborn-st, White- 
chapel, London, Е. 

Younger, F. N., Corporation Electricity Works, 
Southend 

Youngs, С. J., G.P.O., Market-place, Hull 

Zeden, G. A., Hawtayne & Zeden, 9, Queen-st- 
place, London, E.C. 

Zoller,A., Corporation Electricity Works, Croydon 


ELECTRICAL ENCINEERS —Contracting. 


Annels, Wm., 77, Mortlake-rd, Richmond, Surrey 

Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E.C. ; and Branches. 
Works : Chelmsford See Advt. inside front 
cover 

Davis (Ј.) & Co, 51, Tyrell-st, Bradford 

DURTNALL & PRIES, 82, Bunhill-row, London, 

E. C. 

Evans, E. M., 18в, Fountain-st, Manchester; 
and Oswald-rd, Oswestry 

Firth (D.) & Son, 14, Cannon-st, Manchester ; 
and at Dukinfield 

Foote & Milne, Ltd, 66, Victoria-at, London, S.W. 

Golding, J. H., Amhurst Electrical Works, 
Garnham-.st, Stoke Newington, London, №. 

Haden (С. №.) & Sons, Trowbridge, Wilts ; and 
at London, Manchester and Birmingham 

Heyes & Co, 20a, Millgate, Wigan 

JOHNSON-LUNDELL ELECTRIC TRACTION CO. 
Ltd, 164, Soho-sq, London, W. 

Johnson, R. B., 48, Watling-st, E.C., and 108, 
Elgin-cres, W., London 

Kramer (Н. V.), Locksbrook, Bath ; 19, Pine-st, 
Manchester; and 110, Brunswick-street| 
Glasgow 

Martin, W. W., 70, Coventry-st, Kidderminster ; 
and Waterloo-bldgs, Hagley-street, Stour- 
bridge 

MAXIM (SIR HIRAM) ELECTRICAL & ENGI- 
NEERING CO, Ltd, Maxim Works, Gil- 
lingham-st, Westminster, London, S.W. 

N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queen Victoria-st, London, Е.С. Works: 
Horton Kirby, Kent 

Paterson, Cooper & Co, Ltd, Patella W orks, Paisley ; 
and 57, Gracechurch-st, London, Е.С. 

Parsons, E. M., 67, King Edward-at, Hull 


(For Telegraphic Addresses and Telephone Numbers see Alphabetical Seotion.) 
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SIEMENS BROTHERS & CO, LIMITED, 12 Queen- 
Anne’s-gate (Siemens London, 480 West- 
minster), and York-mansion, York-st (Niem- 
bralos London, 452 Westminster) West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Stegmann & Co, Brighton Railway Approach, St. 
John's Hill, Clapham Junction, London, S.W. 

Thompson Bros. & Co. Offices and Works: 6, 
East-st, Plymouth 

WARD BROS, Bevois House, 284, Basinghall-st, 
London, E.C. 

Watson (Duncan) & Co, 100, Charing Cross-rd, 
London, W.C. 

Woodward & Co, 157, West Nile-st, Glasgow 


ELECTRICAL ENCINEERS—Inspecting. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

Dania, Geo., 110, Cannon-st, London, Е.С. 

Down, Е. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
penden, Herts. 

ELECTRICAL 8TANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross- rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 

Fulton, T. Crichton, A. I. E. E., 44, West George- 
st, Glasgow 

Gifkins (A. V.) & Co, 68, Victoria-st, London S. W. 

Harrison, Haydn T., 11, Victoria-st, West- 
minster. London, S. W. 

Ionides & Manuel, 116, Chancery-In, London, E. C. 

Jamieson, Prof. Andrew, M. Inst. C. E., F. R. S. E., 
Electrical & Engineering“ Science-Taught," 
Consulting Engineer, 16, Rosslyn- terrace, 
Kelvinside, Gla-gow i 

Lea (Henry) & Son, 58, Bennett’s-hill, Birmingham 

Scott, Ernest Kilburn, A. M. I. C. E., M. I. E. E., 
13, St. Helen'r- place, London, E. C.; aud 
Beesfield, Farninghain, Kent 

Sharp, Sidney, M. I. M. E., M. I. E. E., 54, Victoria- 
st, London, S. W. 

Sudworth, S., British Electric Traction Co, Dor- 
ington House, Norfolk-st. London, W. C. 
Walters (Philip) & Co, 249 and 251, Kensal-rd, 

and Conlan-st, London, W. 

Westminster Electrical Testing Laboratories, 
York - mansion, York-st, Westminster, 
London, S. W. 


ELECTRICAL ENCINEERS— Manufacturing, &o. 


Aberdeen Electrical Engineering Co, 17, Belmont- 
st, Aberdeen 

Acme Motor & Traction Company, 72, Finsbury- 
pavement, London, E.C. Works: The 
Ham, Brentford, Middlesex 

Adam (К.) & Son, 14, E. Maitland-st, Edinburgh 

Allam (E. P.) & Co, 11, Hatton-gdu, London, Е.С. 

Alliance Electrical Engineering Со, Thirstin 
Jronworks, Honley, Yorks. 

Ampere Electrical Co, 41, Fleet-st, Dublin 

Anderson & Munro, 136, Bothwell-st, Glasgow, 
and Edinburgh 

Armstrong, John, Border Electrical Engineering 
Works, Carlisle 

Ashton, Froat & Co, Ltd, Bank Top, Blackburn 


Ashwell & Nesbit, Ltd, 12, Gt. James-st, 
London, W. C.; and at Leicester 

Atlas Engineering Co, Ltd, Atlas Works, Vir- 
ginia-st, Southport 

Attwaters, W., 5, Lower Bridge-st, Canterbury ; 
and 59, Trafalgar-sq, Scarborough 

Aublet, Harry & Co, Ltd, 53 and 55 Curtain- 
rd, London, E.C. 

Badger, Sons & Co, Ltd, Cupola Works, Mas- 
brough-st, Rotherham 

Baker (W.) & Co, 1, Broad-at, Oxford 

Ball (W.) & Co, Combe Works, Dartmouth, Devon 

Ballard, A., East-st, Chichester 

Bannister (W. W.) & Co, 8, High-st, Crawley, 


Sussex 
Barlow Bros. & Co, 237, Shaftesbury-ave, 
London, W.C. 


Barnett (Rowland) & Co, Ltd, Manor Clare, and 
17, Dean-st, Newcastle-on-Tyne 

Barnsley (E. H.) & Co, 79, Trafalgar-st, Brighton 

Bassano & Sons, 155, Bridge-st, Derby 

Bath Electrica! Manufacturing Co, Ltd, Locks- 
brook Engineering Works, Bath 

Baxter & Impey, 54, Dudley-street, Birmingham 

Beacon Engineering Co, Ltd, 17, St. Ann's-sq, 

. Manchester 

BECKETT & PARKER, Tenby-at, Birmingham 

Bennett (A. E.) & Co, 79, High-st, Streatham, 
S.W., & (works) W. Norwood, S.E., London 

Beresford (E.) & Co, 21, New Bridge-st, Lon- 
don, E.C. 

Berginann Electrical Works, 6, Victoria-avenue, 
Bishopsgate-st Without, London, E.C. 

Beynon & Son, 44a, Fleet-st, Torquay 

Blackadder Bros., Garrison Foundry and Engine 
Works, Falkirk 

Blackburn & Crowshaw, Paragon Wks., Wakefield 

Blackburn, Starling & Co, Ltd, Gresham Works, 
Nottingham ; and at Hanley and Dublin 

Blakey, A. B., 54, Altenburg-gardens, Clapham 
Common, London, S.W. 

Blenheim (W.) & Co, Egham, Surrey 

Botten, Hy., 39, Le at, London, Е.С. 

Box (W. R.) & Co, Ltd, 105, Mid Abbey-st, and 7, 
Upper Liffey-st, Dublin 

Brandreth Manufacturing Co, 12, Upper Bedford- 
st, Brighton 

Brewer & Brunt, 16, Market-st, Hoylake, Cheshire 

BRISTOL, L., 40, Great Smith-st, Westminster, 
and 24, Acris-xt, Wandsworth, London, 
S.W. 

British Electric Transformer Co, Ltd, Hayes, 
Middlesex 

BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helsby, 
near Warrington ; and at Lennox House, 
Norfolk.st, London, W.C. Works: Prescot, 
Helsoy and Liverpool See insert Advt. 
facing p. 1042 

British. Westinghouse Electric & Mfg. Co, Ltd, 
Weatinghouse-building, Norfolk-st, Strand, 
London, W.C. Bee Advt., р. 1091 

BROCKIE-PELL ARC LAMP, Ltd, 60, Wor- 
ship-st, London, E. C. See Advt., p. 1025 

Brooker & Goss Ltd, Freezywater, Waltham 
Cross ; and Broad-st House, London, Е.С. 

Brooking A., 69, Longbrook.st, and 25, Richmond- 
rd, Exeter 

Brown, А. G., 49, Deansgate, Manchester 

Brown & May, Ltd Devizes,QWilts, 
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BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

Bryson, Robert, Јип. 130, High.st, Kirk- 
caldy, N.B. 

Bunce, Е. G., 6, Nottingham-st, London, W. 

Burnand, W. E., 124, Oakbrook-rd, Sheffield 

Butterworth (Wm.) & Son, Albert Works, King- 
st. West, Manchester 

Byrd's Electrical Co, 2, Inner Temple, Dale-st, 
Liverpool 

Cafferata, A., 574, Renshaw-st, Liverpool 

Calderbank, H. W. , 78, King-st, Manchester 

Calvert & Co, 4, St. Mare 8- 8%, Manchester 

Cameron & Hogg, 51, Nicholas-st, Edinburgh 

Campbell, Smith & Co, 75, Newman-st, W., and 
9, Hythe-rd, Willesden, N.W. ‚ London. 

: Candler (Сео.) E Sons, 2584, Brixton - hill, 
London, S.W. 

Canning (W.) & Со, 156 & 137, Great Hampton- 
st, Birmingham ; and 60, Red Lion-st, Lon- 
don, E.C. 

Cant, B. C. C., 
London, N.E. 

Carling, Gill & Carling, Limited, 59 and 60, 
High-st, Guildford ; and Godalming 

Carrick & Stevenson, 54, Blackett-st, Gateshead 

Cash (H. J.) & Co, 1, Belvedere-rd, Westminster 
Bridge, London, S.E. 

Cerrito (F.H.)& Co, Ltd, Freeman.st, Binningham 

Charlton Electrical Co, Victoria Works, Knowles- 
at, Stockton-on-Tees 

Charlton (R. B.) & Co, Manors Works, Newcastle- 
on-Tyne 

Chesters (Т.) & Son, Limited, 41 Oriel-rd, Bootle 

Ching, Comyn & Co, Ltd, 54-58, Castle-st, Long- 
acre, and 22, 25 and 24, Little St. Andrew-st, 
London, W.C. 

Christy Bros. & Middleton (formerly Christy 
Bros), Chelmsford 

Churton (T. Harding) & Co, Atlas Works 
Ingram-st, Leeds 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, Е.С.; Tower-bldgs, Water-st, 
Liverpool ; 56, Victoria-st, Manchester ; and 
81, St. Vincent- at, Glasgow See Advt., p. 24 

Clay Bros. & Co, Western Mail Chmbrs, Cardiff 

Cole, W. J., 19 & 20, Cow Cross-st, London, Е.С. 

Collier & Catley, Ltd, Reading 

Coltman, R. Midland Works, Station.rd, 
Burton- B 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Continental Electrical Engineering Co, 60, Ren- 
shaw-st, Liverpool, W. 

Созепз & Co, Ltd, Weymouth 

COWANS LIMIT ED, Springfield-lane, Salford, 
Manchester ; and Grosvenor-mansions, 82, 
Victoria-st, London, S.W. See Adyt., p. 1254 

Cox & Brown, 70, Higham-rd, Rushden, North- 
amptonshire 

Coxon (Jas.) & Co, Cheadle, Stoke-on -Trent 

Crittall & Winterton, Ltd, Bank-st, Braintree, 


984, Amhurst-rd, Hackney, 


Essex 

CROGGON & CO, Ltd, 16 and 230, Upper 
Thamea-st, London, E. C.; 2, Bixteth-st, 
Liverpool; апа;7, John-st, Glasgow 


CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E.C. ; and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

Croxson, E. G., Vulcan Works, Southend 

Crypto Works Co, Ltd, 29, Clerkenwell-rd, Lon- 
don, E.C. 

Curtis (William) & Sons, 98 and 99, Middle 
Abbey-st, Dublin. 

Cutting (Е.) & Co, 70, St. John's-hill, Wands- 
worth, London, S.W. 

Davies (Arthur W.) & Co, 48, Biscay-rd, Ham- 
шегзшић, London, W. 

Dawson ( В.) & Co, Hartley Works, Stalybridge 

Dawson, Roger, 29, Gt. George-st, S. W., and 8, 
Berners-st, W., London 


Dean, Alfred E., 59, Charles-st, Hatvon-garden, 


London, E.C. 

De Lacy Bros, 58, Old Hall-st, Liverpool 

Dell, Bridger & Co, 52 & 54, Mill-lane, West 
Hampstead, London, N.W. 

Denham (Geo. & Sons, Ltd, Backhouse-st, 
Darlington 

Dent (E.) & Co, Stonegate, and (works) Swine- 
gate, York 

Dewhirst, P., 24, Birley-st, Blackpool 

Dewhurst's Engineering Co, Ltd, 
Attercliffe-rd, Shetheld 

Dickinson, B. E., Toledo Engineering Works, 
Aston Brook-st, Dirminghain 

Dickinson & Burne, Church Acre Works, Guildford 

Dickinson, F. W., St. Ann's Electrical Works, 
Grove House- lane, Leeds 

Dicks & Sons, 149, High-st, Winchester 

Dobson, R. & H., 14, Sackville-st, Salford 

Donald (James T.) & Co, Ltd, 55, McAlpine-st, 
Glasgow 

Donovan & Со, Ltd, Broughton Bridge Iron 
Works, Salford 

DORMAN & SMITH, Ordsal Station Electric 
Works, Salford, Manchester ; & 94, Charing 
Cross-rd, London, W.C. See Advt., p. 6 

Douglas, John, 12, Exhibition-rd, and Queens- 
berry-mews E., Harrington-rd, London, S. W. 

Douglas (William), Limited, 11, Picardy-place, 
Edinburgh 

Douglass (Wm.) & Sons, 
Putney, London, 3. W. 

Dove (W. E.) & Co, Bondgate, Darlington 

Duckett & Brown, 10 and 12, Edmund-st, and 
Lodge-rd, Birmingham 

Dugdill (E. J.) X Со, Failsworth, near Manchester 

Durant (W.) E Son, Thornelifie- lane, Chapel- - 
town, Shettield 

Durtnall & Pries, 82, Bunhill-row, EH ЕС. 

East Auglian Engineering Co, Stowmarket 

Eastlakes, Ltd, 1, Carteret-st, London, S. W. 

EDISON & SWAN UNITED ELECTRIC 
LIGHT COMPANY, Ltd, Ediswan-bldgs, 
56 and 37, Queen-st, Cheapside, and (Supply 
Dept.) 11, College-hill, London, Е.С. (Tele- 
phone 927, 928, 925 and 933 Bank); and 
Branches See insert Advt. facing p. 1218 

EDMONDSON & PURDOM, Ltd., Albert Elec- 
trical Works, Der at, Longside-lane, Brad. 
ford, Yorks. 

сата. А. E. A., 105, Colmore-row, Birming- 

am 

Egestorf (J. A.) & Co, Ltd, Backbarrow, near 

Ulverston, Lancs. 


68 - '/4, 


Ltd, Baltic Wharf, 


ELEC. ENG 


— —— ————— — 


PUBLISHED MONTHLY. 


ELECTRIC 
Limited, Dashwood House, New Broad.st, 


CONSTRUCTION COMPANY, 


London, E.C. Works: Wolverhampton 
See insert Advt. facing p. 1088 

Electrical Engineering Со. of London, Ltd, 65, 
Queen Victoria-st, London, E.C. 


Electrical and General Engineering Company, . 


17, Gracechurch-st, London, B.C 
ELECTRICAL MINING со, 9, Г' ongate. Derby 
ELECTRICAL POWER STORAGE COM- 

PANY, Limited, 4, Great Winchester-st, 

E.C.,and Millwall, E., London See Advt. 

on outside cover 
Electrica] Trades Engineering Co, 5a, Blenheim- 

ter, St. Johu's Wood, London, N.W. 
ELLIOTT BROS, Century Works, Lewisham, 

London, S.E. (Ohm London, 218 Deptford, 

London office: 56, Leicester-sq, W.C. (3522 

Gerrard) 

Emley & Sons, Ltd, 42, Westgate-rd, Newcastle- 
on-'l'yne 

Engel (Leon) & Co, 48, Fore-st, London, Е.С. 

English Electric Manufacturing Co, Ltd, Strand- 
rd, Preston 

Epicyclic Manufacturing Co, 

Llanelly 
Equipment Syndicate, Ltd, 

chauge-st, Kidderminster 
Espie, Jaines, 1734, St. Vincent-st, Glasgow 
Evans, D. 11., 102, Bute-st, Cardiff 
Farmer (Sir James) & Sons, Limited, Adelphi 

Ironworks, Salford 
Fawley ((I.) & Son, Ltd, Saville Park.st, Halifax, 

Yorks 
Felten & Guilleaume Carlswerk Actien-Gesell- 

schaft, Mülheim-on- Rhine (Agents: W. Е. 

Dennis & Co, Albert. Марь, 49, Queen Vic- 

toria-at, London, E. C.) See Advt., p. 7 
FERRANTI LIMITED, Hollinwood, Manchester 

(Ferranti Hollinwocd, 31, AN and 5% Fails- 

worth, Manchester) 

Fisher & Co, St. Mirren Works, McDowall.st, 

Paisley, N.B. 

Fisher, C. O., 25, Hallgate, and 4, Netherall- rd, 

Doncaster 
Flather & Со, Ltd, Park Electrical Works, Marshall- 

st, Holbeck, Leeds 
Fleming & Со, 15, Chambera-st, Edinburgh 
Forrest (G.) & Son, 5 and 6, Nevill’s-ct, Fetter- 

lane, London, E.C. 

Forrester (E.) & Со. 10, Moorfields, and 26, Pall 

Mall. Liverpool 
Foster (E.) & Son, Central Brass Works, Wool- 

shops, Halifax ; and Bradford 
Fowler- Lancaster, Ltd, Cornwall-bldgs, Newhall- 

st, Birmingham 
Foxcroft & Duncan, 24, Queen'«.rd, Dalston, 

London, N.E. 

France (H.) & Sons, 5, St. James's.rd, Croydon 
Freeman, Wm. S., Invicta Works, Otford, Kent 


Ltd, New Dock, 
Banks-bldgs, Ex- 
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THE INDIAN ELECTRICAL, MECHANICAL & TEXTILE NEWS. 


16, PARSEE BAZAAR STREET, FORT BOMBAY. 


The only Electrical Paper in India, and the. best medium ds Advertisers of all kinds 
in India and the East. 


POST FREE 12/- 
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Fry, С. C., 6, Kirby-st, Hatton Garden, London, 
Е.С. 


Fryer (W. J.) & Co, Sloane-sq, London, S.W. 

Gardener Bros. & Co, Horninglow-st, Burton-on- 
Trent 

Gatward (John) & Son, Hitchin 

GENERAL ELECTRIC CO, Ltd, 67, 69 and 
71, Queen Victoria-st, London, E.C. ; and аб 
Glasgow, Birmingham, Newcastle-on-Tyne, 
Manchester and Dublin Вее Advt.. p. 1090 

General Electric Со (of New York, U.S. A.), 83, 
Cannon-st, London, E.C. 

Gerland (R. Р.) & Со, Dale-st, Accrington 

Gibbons, А. C. (Christian & Phipps, Ltd), Hamp- 
ton Wick 

Gielgud, Hy., 140, Leadenhall-st, London, E.C. 

Gillmore, G., 11, Athol-st, Douglas, Isle of Man 

Graham Bros., Church-st, Middlesbrough 

Gramme, Société anon., 144, Gray’s Inn-cd, Lon- 
don, W.C. 

Gratrix (Saml., jun.) & Brother, Ltd, -Alport 
Town. Deansgate, Manchester 

Gray (J. У.) & Co, 69, Commercial-st, London, E. 

Gray & Palmer, 144, King-st, Great Yarmouth 

Green & Boulding, 105, Bunhill- row, London, Е.С. 

Green & Poole, 92, Victoria-st, London, S.W. 

Greenhill & Craig, New King-st, Belfast 

Greenwood & Batley, Ltd, Albion Works, Armley- 
rd, ее в ; and 16,Gt.George-st, London,S. W. 

Griffith & Biliotti, 8, John. -8t, Adelphi, London, 
W.C. 

Groves (А.) & Co, 4, Archer-st Works, 
at, Great Windmill.st, London, W. 

Guy, Wilson, Finten, со. Tyrone, Ireland 

Haddow & Co, 126, Bothwell-st, Glasgow 

Hadwin (R.) & Son, Collin Croft Works, High- 
gate, Kendal 

Hale & Son, 1794, Tottenham Court-rd, Lond, W. 

Hall (Н. E.) & Co, Tonbridge, Kent 

Hall (J. & E.). Ltd, 23, St. Swithin’s-In, London, 
E. C.; and Dartford, Kent 

Hall (Matthew) & Со, 88, Wigmore-st, and 
10-11, Bulstrode-mewa, London, W. 

Hamilton (J 4 .) & Son, Guildford- st, Chertsey 

Hampton (Edwin), Limited, Frogmore- st, Aber- 
gavenny 

Hancock & Rixon, 52, Great Marlborough-st, 
London, W. 

Handford (Fr inces) & Co, 51 & 32, Buckingham. 
gate, London, S.W. 

Handley & Shanks, 12, Dawson-st, Dublin; and 
Newton-chmbrs, Cannon-st, Bir mingham 


Archer- 


Harfield & Co, Ltd, 15, Arundel-at, Strand, 
London, W.C. 

Harford & Co, 47, Tithebarn-st, Liverpool ; and 
Southport 


Hargreaves & Shaw, Atlas Works, Curzon-rd, 
Ashton-under-Lyne 

Harris (A. J.) & Co, Boro’ Mills, Manchester-rd, 
Bradford, Yorks. 
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Harris, John, 2, Langstone-rd, Peverell, Plymouth 

Harrison (W. P. L.) & Со, Beaumond Cross, 
Newark-on-Trent 

Hartley (J. E.) & Son, 13, St. Paul's-sq, Bir- 
mingham 

Harrie Wm.) & Co, Liinited, 222, Broomielaw, 
Glasgow 

Haslam, E., St. Helen's-rd, Derby 

Hatcher, E., 6, Bridge st. Cardiff 

Напегајеу & | Davidson, 159, Norfolk-street, 
Sheffield 

Hawkes Clifford) & Walton, 10, Castle-8 quare, 
Brighton 

Hawley (James), Ltd, Derby Works, Carruthers- 
st, Vauxhall. Liverpool 

Haynes Bros, Ltd, King-st, Week-at, and 18, 
Gabriel's-hill. Maidstone 

Headley. Ltd, Moresk Mills, Truro 

Heath T. W. & Son, 154. Cromwell-rd, Lond, W. 

Heath, Wm., 21, Bride-lane. and 7, Bride-court, 
Fleet-st, London, E.C. 

Hedlex's Limited, Bell-«t, West Bromwich, Statis. 

Herbert (Edward G.), Lud, 52.58, Rosamond-st 
East, Manchester 

Herd | W. M.) & Co, 15, Cheapside, and Exchange 
Station, Liverpool, W. 

Herring & Son, Guildford-st, Chertsey 

Heywood, S. H., 37a, Fountain-st, Manchester; 
Works: Reddish 

Heywood, T. M., Mount Stuart-sq, Cardiff 

Hill (Сео. & Co, Tratford Electric Works, Corn- 
brook, Manchester 

Hill, Upton & Co, 20, George-st, Oxford 

Hind & Lund, Limited, Preston 

Hirst (A.) & Son, Ltd, Crescent Works, Victoria- 
rd, Dewsbury 

Hodgson, G., Toft's МИ]. (‘leckheaton 

Holborn Electrical Co, 60, Red Lion st, Гоп оп, 
W.C. 

Holland House Electrical Manufacturing Со, 
9, Holland-pl, Glasgow 

Hollingsworth & Со, 85, Hop Exchange, South- 
wark, London, S.E. 

Hoppa, James, Engletield Green, Surrey 

Horton & Son, Ltd, New Alma Works, Station- 
st, Darlasten 

Howard Engineering Co, Fort-rd, Seaside, East- 
bourne 

Howard Plumbing and Electrical Engineering 
Worke, 117, Gt. Howard.st, Liverpool 

Howard, W., 182, Bravington-rd, Paddington, 
London, W. 

Hubber & Son, 85 and 86, South.st, Exeter ; 
and at Exmouth 

Hull (У. а.) & Co, Pangbourne, Reading, Berks. 

Humphreys (J. H.) & Sons, Horsidge Electric 
Works, Oldham, and Manchester 

Hunt, Н. E., 29, Colegate-st, Norwich 

Hunter & Со, Eastdown Works, Lewisham, 
London, S.E. 

Hunter (John) & Co, 57, Moorfielda, Liverpool 

Hyde, Thornas, 57c, Hatton-giln, London, Е.С. 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon.st, 
London, E.C. Works: Silvertown, Essex ; & 
Persan, France See Advt., p. 534 

lugram (H.), Ltd, 724, Banker pl, Warrington 

INTERNATIONAL ELECTRICAL ЕМОТ- 
NEERING CO, Clun House, Surrey-st, Lon- 
доп, W.C. See insert Advt. facing p. 1102 
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International Power Со, 39, Victoria-st, London 
S.W. 

Jackson Bros, The Broadway, Plaistow, Lon- 
don, E. 

Jackson & Co, York-rd South, W. Hartlepool 
Jackson (P. R.) & Co, Limited, Salford Rolling 
Mills, Manchester 
James, Thomas (Cardiff), 

Carditt 

Jeakes (С.) & Co, 51, Gt. Russell-st, London, W.C. 

Jeboult Bros., 194, Broadhurst-gdns, and 6, 
Cavendish Parade, Hampstead, London, N.W. 

Jenkins (W. J.) & Co, Ltd, Beehive Works, Ret- 
ford 

Jenrick & Crocker, 233, Borough High-st, Lon- 
don, S. E. 

Jevons, S., 46. Constitution-hill, Birmingham 

Johnson & Applevarda, Ltd, Fargate, and Liver- 
pool-st, Shetheld 

Johnson Bros, Idle-rd, Bradford 

Johnson & Co, High-st, Staines 

JOHNSON & PHILLIPS, Victoria. Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, Е.С. Вее Advt., p. 5 

Johnson (William) Со, 49, Leopold--t, Sheffield 

Jones (F. J.) & Co. (Chester), Ltd, Sadler-st, 
Chester 

Kamm (I..) & Со, 27, Powell-st, Goswell-rd, 
London, E.C. 

Keay (E. C. & J.), Ltd, Prince-chinbra, Cor- 
poration - et, Birmingham; and James 
Bridge Worka, Darlaston 

Keep F. A.). Juxon & Co, Forward Works, 
Barn-st, Birmingham 

Keys (J. W.) & Co, 162, Lambeth-rd, London, S.E. 

Kilburn (W.), Ltd. 21, Newgate-st, Bishop 
Auckland, Durham 

King & Co, Western Electrical Works, Stone 
Bridge, Bristol 

Kirkpatrick & Rastall, Victoria Foundry, Bar- 
rack-«t, Hulme, Manchester 

Kite (Chas.) & Co, 132, Euston- road, London, 
N.W. 

LAHMEYER ELECTRICAL CO, Ltd, 109.111, 
New Oxford-st, London, W. C. 

Laing, Wharton & Cunnington, 93, St. Martin’s- 
lane, London, W.C. 

LANCASHIRE DYNAMO & MOTOR OO, Ltd, 
Trafford Park, Manchester (Ironclad Man- 
chester, 4725.4) See insert Advt. facing p. 1046 

Langtield (John) & Co, Ltd, 257, Deansgate, 
Manchester 

Laurence, Scott E Co, Limited, Gothic Works, 
Norwich 

Laurie (T.) & Co, West Bridge-st, Falkirk 

Lawry (Henry), Ltd, 101, Old Town-st, Plymouth 

Lea & Warren, Glenroy Works, Kettering ; and 
Nottingham 

Lee (Herbert) & Co, Icknield-st, Birmingham 

Lee (Robert А.) & Co, 205, Shaftesbury-avenue, 
London, W.C. 

Leggott (Hy.) & Co, Ltd, 75, Market-st, Bradford 

Lewis, Јоверћ, 5 and 6, Great Winchester-st, 
London, Е.С. 

Light Electric Motor Co, 164, Howard-st, Glasgow 

LISTER ELECTRIC MANUFACTURINC CO.(THE), 
Dursley, Glos.; 52, Cannon-st, London, E. C.; 
and Baltic Chambers, 50, Wellington-st, 
Glasgow See insert Advt. facing p. 1086 

Loch, J. H., 174, Bouverie-st, London, ЕС. 


Ltd, 132, Bute-st, 
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Telegraphic Address: ‘‘*MUIRHEBEADS LONDON." Telephone: 730 LONDON WALL. 


UIRHEAD & CO., 


ELECTRICAL ENGINEERS AND 
Manufacturers of all kinds of Electrical Apparatus. 


— — Q—ͤ— — — ———M 


NEW PORTABLE 
INDUCTION COIL 


FOR 


X-RAY 


OR 


WIRELESS 
TELEGRAPHY. 


Write for Catalogue. 


OFFICES: 54, OLD BROAD STREET, LONDON, Е.С. 
works: Elmers End, Kent (adjoining S.E. Railway Station). 


NALDER BROS. & CO. 


NEW PATTERN PORTABLE INSULATION TESTING SET. 


~ 


e TS For measuring Insulatlon 

m up to 2,000 megohms 
with 100 volts, and cor. 
respondingly higher with 
higher Voltages. 


WRITE FOR 
CATALOGUE. 


Size of Instrument : 


Telephone : 
Tin. > in. 41in. 779 WESTMINSTER, 
i Telegrams : 
Weight 1410. Price £14. НАЯ LONDON. 


12, CARTERET ST., QUEEN ANNE'S САТЕ, > WESTMINSTER, S.W. 


(Late 16, RED LION ST., CLERKENWELL). 
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Longwood Engineering Co, Ltd, Parkaood 
Foundry, Loagwood, Yorka. 

Love Bros, 47, Standon-rd, Wandsworth, London, 
S.W. 

Lovezrove (David) & Soo, 222%, Belsize-rd, 
London, N.W. 

Lowdon Bros. & Co, Temple Works, Dundee ; 
and Edinburgh and Glasgow 

Lucy СМ.) & Co, Ltd, Eagle Iron Works, Oxford 


LUNDBERG, A. P., Pioneer песе 
[EkTRIK, 


Electrical Works, 477-487. 
Liverpool. rd, London, N. 
See Advt., p. 1292 TRAD- MARK 
Lygoe (H.) & Son, Ltd, 33, Маг mont-st, 
London, W.C. 
МеАш зу, W., 34, Anne-st, Glasgow 
McCandlish, A., George-lane, Bredbury, near 
Stock port 
McClure & Whitfield, Mersey Dynamo Works, 
Adswood, Stockport 
MACKIE (У. & СО, 122-124, Golden-lane, 
London, Е.С. See Advt., p. 1087 
McKrill E. T.) & Co, Kings)ury-sq, Aylesbury, 
Bucks. 
McLachlan, E. A., 3554, Chiswick High-rd, 
Londen, У. 
MacLellan (A.) & Co, 63, Waterloo-st, Glasgow 
Maguire (J.) & Sons, 10, Dawson-st, Dublin 
Margo & Co, London-st, Greenwich, London, S. Е. 
Marks (ltoge-) & Co, 70, Buckhurat-st, Cam- 
bridge- d, London, E. 
Marryat & Place, 28, Hatton-garden, E.C., and 
Askew Works, Shepherd's Bush, W., London 
Marsden John] & Co, Aspinall's-yd, Huddersfield 
Martin, T. R., 47, Albert-rd, Middlesbrough 
Mason, Cash & Co, Woodville Electrical Works, 
near Burton-on-Trent 
Maron (W. Н.) & Co, 12, Broad.st, Patricroft, 
Manchester 
Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 
MAVOR & COULSON, Limited, 47, Broad-st, 
Mile End, Glasgow 
Maxwell (James) & Son, King'a-rd, Dundee 
Maxwell (Wm.) & Со, 204, Goldhawk-rd, 
Shepherd's Bush. London, W. 
Mayrield & Co.63and 63a, Cannon-st, London, Е.С. 
Meek (Jeo.) & Sons, 30, Seymour-pl. Lond., S.W. 
Middleton (Thos.) & Co, Ltd, Loman-st, London, 
Miller, Leslie, 95, Hatton-garden, London, Е.С. 
Miler (Wm. Р.) & Co, 474, Charing Cross, 
London, W.C. 
Milliu & Co, Ltd, 59, Victoria-st, Belfast 
Mills, English & Со, 35-36, Wind-st, Swansea ; 
aad Llanelly 
Mining & General Supplies Co, Ltd, 6, Crosby- 
ха, London, Е.С. 
Mollett, John, 46, Darley-st, Bradford 
Moores, Farrell & Co, Mynshull's House, Victoria- 
st, Manchester ; and (works) Oldham 
Moorhouse & Son, 11, Every-st, Burnley 
Морвеу H. R.) & Co, 26-28, High-st, Wands- 
worth, London, S.W. 
Morley Electrical Engineering Co, Ltd, Troy 
Works, Stanniugley, Yorks. 
Mor!ing & Culham, High-st, Lowestoft 
Morrell, Milla & Co, Trafford Wharf, Trafford-rd, 
Oid Trafford, Menchester 
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Morria (Timothy) & Co. Magnetic Works, 100, 
Leonard-rd, Birmingham 

Morris, W. R., Faraday Works, Glovera-rd, Small 
Heath, Birminghain 

Moul & Co, 76-78, York-st, Westminster, London, 
S.W. 

Moy (Ernest F.), Ltd, 2, 5 aud 4, Greenland. pl, 
Camden Town, Loudon, N.W. 

MUIRHEAD & CO, 54, Old Broad.st, London, 
Е.С. Works: Elmers End, Kent See Advt. 
opposite 

Mulholland, Maugham & Co, Limited, West 
Cornforth (R. S. O.), Ferryhill, Durham 

Myring (J.) & Co, 67, and 69, Abbey-rd, St. 
John's Wood, London, N.W. 

NALDER BROS. & CO, 12, Cartaret-st, Queen 
Anne's-gate, London. S.W. Bee Adyt. 
opposite 

NALDER BROS. & THOMPSON, Limited, 34, 
Queen-st, London, Е.С. Bee Advts., рр. 1022 ` 
and 1327 

Neville, A. V., 39, Park Cross-st. Leeds 

New C-ntury Electric Co, 354, Caledonian-rd, 
Londor, №. 

Newton's, Limited, Taunton 

Norman Eng neering Co, 512, Lordship-lane, 
London. S.E. 

North British Electrical Co, Ltd, 265-267, 
Deansgate, Manchester 

Northern Engineering Co, Ltd, King's Cross, 
Halifax 

N.S. ELECTRIC STORAGE CO, LTD, 139, 
Queea Victoria-st, London, E.C. Works: 
Horton Kirby, Kent 

Nunn, Watts & Co, 82, Mark-lane, London, Е.С. 

Oates (Thos.) & Co, Edinbro-bla4gs, South Shields 

Oflord, Wilson & Barfield, 98, Woodcozk.st, Bir- 
mingham 

Oliver & Co, Cambridge- pl, Burrage-rd, Woolwich, 
London, S. E. 

OPPERMANN(CARLIELEC TRIC CARRIAGE 
CO, Ltd, 7, Underhill-st, Arbington-rd, Cam- 
den Town. London, N.W. Вее Advt., р. 1260 

Page (ЕЈ & Co, Highest, Bedford 

Page & Miles, Ltd, 60, Western-rd, Brighton ; 
79, Western-rd. Hove ; and Worthing 

Parker (R.) & Son, Harper-lane, Chorley 

PARKER, THOMAS, Limited, Wednestield-rd, 
Wolverhampton 

Parkes (Р) & Co, 15, Bow-lane, London, Е.С. 

Parsons (C. A.) & Co, Heaton Worka, Newcastle- 
on-Tyne ; aud 99, Gt. Clyde-st, Glasgow 

Parsona Sherwin & Co, Ltd, Nuneaton, Coventry 
and Hinckley 

Partington (W. E) & Co, Albert-rd,Levenshulme, 
Manchester 

Pater:on, Cooper & Co, Ltd, Patella Works, 
Paisley ; & 59, Gracechurch.st, London, E.C. 

Peacock (Chas.) & Со, 35, Clerkenwell-rd, 
London, E.C. 

PEEBLES (BRUCE) & CO, Ltd, Edinburgh 

Peel, C. E. & H. M., Ltd, Upper Strand, Swansea 

Peel (J.) & Co, Queen-s*, Morley 

Pepler (W. С.) & Co, 12, Market-pl, Southend 

Peschek, J. 44, Wellington-rd, Old Charlton, 
and (works) Weat-st, Charlton, London, S.E. 

Philips (H. Fentum) & Co, Guildford Elec- 
trical Works, North-st, Guildford 

Phillips (James) & Co, 5 and 6, Salisbury-stga 
Bermondsey, London, S.E, 
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REID BROTHERS 


MAINS for h. 


TOWN LIGHTING, = - 
POWER, TRACTION, «с. 


COMPLETE IN STALLATION S OF 


PNEUMATIC TUBES 
FOR DISPATCH OF PAPERS, COINS, &c. 


dvery description of Eelegraph and фейл! pum and Appliances. 


Electrical Engineers aud Wun Contractors 


TO ALL THE HOME, COLONIAL, AND FOREIGN GOVERNMENT DEPARTMENTS 


DN NNN NNN NNN УУ о У УУ Ц 


12, WHARF ROAD, CITY ROAD, > LONDON, N. 


Phoenix Dynamo Manufacturing Co, Ltd, Thorn- 
bury Works, Bradford 
Pickford (.) & Co, 21-25, Leader et, Chelsea, 
London, S.W. 
PIGGOTT (GEORGE) & CO, 110, Caunon.st, 
London, Е.С. (Enticcable London, 174 Bank) 
Pneumatic Electric and General Engineering 
Со, Ltd, 14, Copthall-ave, London, Е.С. 
Power & Со, 14, Harp-alley, Farringdon-st, Lon- 
don, Е.С. 
Pragnell. E. C., 155 Great Dover-st, London, S. E. 
Prescott (George) & Son, Ltd, 9, Merrion-row, 
Dublin 
Prestwich & Burt, South- In, Kingstou-on-Tliames 
Pretty (W.) & Co, Ltd, Osmondeston Works, 
Scole, Norfolk 
Pringle (J.) & Co, 61-65, Westow-st, Norwood, 
London, S.E. 
8 & GOLD, Ltd, Feltham, Middlesex 
(Pritchetts Feltham) Вее Adyt., р. 1015 
Pullin & Shore, Limited, 97, Deansgate, Bolton 
Ray (J. W.) & Co, 8, Canning. pl, Liverpool 
Reame (A.) & Co, 14. Hepworth's Arcade, Hull 
REASON MANUFACTURING СО, Limited. 
Offices and Works: Lewea-rd, Brighton See 
Advt., p. 1094 
REID BROS, 12, Wharf-rd, City-rd, London, №. 
Bee Advt. above 
Reid & Co, 604, Coursington-st, Mother well, 
Glasgow 
Rendell E. T'.) & Son. 209, Moseley -га, Birminghain 
Renshaw (W. R.) & Со, Ltd, Phunix Works, Stoke- 
оп Trent; aud London and Manchester 
RHODES ELECTRICAL MFG. co, 70 and 71, 
zishopegate-st Within, London, E. C.; and 
City Месте! l Works, Bradford 


Roberts & Co, Споре сва Leeds 

Robinson (Lionel) & Co, Ltd, 9. Carteret-st, Queen 
Anne's-gate, London, S.W. 

Robinson & Williams, 11, Lower Grosvenor-pl, 
London, S. W. 

Rose, Courtney & Co, Ltd, Ashbrook-rd, Upper 
Holloway, London, N 

Rouch & Penny, 1, Quay Head, Bristol 

Rowland, Wm., 25, Inverine-rd, Old Charlton 

ROYCE LIMITED, Manchester (Su itch Мин- 
chester, Nat. 77 and 2067) ; and 1, Partick 
Hill-rd, Glasgow 

Rutherford (А.) & Co, Bridge-st, and Cleveland- 
st, Birkenhead 

Ryman F.) & Co, St. Paul’s-eq. Birmingham 

Sage, Ernest, 28, Elnathan-mews, 
London, W. 

Sainsbury, A. W., 539-341, London- rd, Sheffield 

St. Andrews Cycle and Electrical Co, 59, Eb- 
rin; ston-st, Ply mouth 

St. George's Electrical Mfg. Co (Harold " Parris 
& Со). 20, High-st, Sydenbam, London, S.E. 

Sanders, W., Ridding- lane, Wednesbury 

Selden & Son. 180, King-st West, and Dallng-rd, 
Hammersmith, London, W. 

Seth Bros, 278. Uxbridge- га. London, W. 

Seymour, William, 55. Sloane-eg, and 188. 
Walton-st, Fulham-rd, London, S.W. 

Sharples, George, 7, Fishergate, Preston, Lanes. 

Shefüeld Electrical E sngineering Company 
Dynamo Works, Napier-st, Sheffield | 

Sherman, Redfern & Muston, 16 and 17. Devou- 
shire- -aq. Bisliopsgate-st Wt, 5 N. C. 

Sherrin and Паг пега, Ltd, 45, Dean. st, Suho, 
Londop, W.C. 


Short Bror, Ltd, 15,John.st & Pallion, Sunderland 


Formosa-et. 
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Siebe, Gorman & Со, 187, Westminster-bridge- 
rd, London, S.E. 

ВТЕМЕНВ BROTHERS & CO, LIMITED, 12, Queen 
Ánne's-gate (Siemens Loudon, 450 West- 
minster), and Vork - inan ion, York-st (Айт- 
bralos London, 452 Westminster), West- 
mioster, London, S. W. Works: Woolwich 
and Stafford. Branche:: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Simmonds Bros, 118, Cromwell-rd, and 4, Blen- 
heim-st, Chelsea, London, S.W. 

Simpkin, Wilkinson & Gibson, Standard Works, 
Kirkatall-rd, Leeds 

Sington (A.) & Co, 4, Portland-st, Manchester 

Slack (Thos.) & Co, Ltd, Wellington Works, 
Wellington-rd S., Stockport 

Slater, W. H., 52, Blackstock-rd, Holloway, Lon- 
don, N. 

Smith, G. E., 58, Mapperley-rd, and 229, 
Mapsfield.rd, Nottingham 

M оз) & Co, 464, Holborn Viaduct, London, 

Smith (T. E.) & Co, Sandy wood, Keighley 

Smith (Warren) & Co, 66, College-st, Chelaea, 
London, S.W. 

Smithson, Sharpe & Со. Sykes-st, Hulme, 
Manchester 

Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 

Speedwell Motor & Engineering Co, 134, Broad- 
st, Reading ; and London 

Spivey & Jubb, Inga Mille, Batley Carr, and 
Bradford-rd, Dewsbury, Yorks. 

Standard Electrical Engineering Co, Tan Bank, 
Wellington, Salop 

Steel Bros, 14 and 15, Montpellier at, Cheltenham 

Stennor (J.) & Co, Ltd, Fore-st, Tiverton 

Stephens, Smith & Co, Ltd, 1, Cuba-st, Millwall, 
London, E. | 

Stevens & Barker, Victoria Works, St. Peter'a-st, 
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Тапп (R. F.) & Co, 95, Lee Bank- rd, Birmingham 

Tasker'" Engineering Co, 59 and 61, Blonk-st, 
Sheffield 

Taylor, F. W., Golzar, Huddersfield 

Taylor (J. H.) & Co, High-st, Heckmondwike, 
Yorks. 

THAMES VALLEY LAUNCH COMPANY, 
Ltd, Riverside Works, Weybridge, Surrey 

Thompson (B.) & Co, Frome Engineering Work, 
Butts Hill, Frome 

Thompson, Ritchie & Co, Ltd, 4, Buckingham- 
gate, London, S.W. 

Tindal, Earle & Hutchinson, Ltd, Vulcan Iron- 
works, Scott-st, Hull 

Tinker, J. J., Godley, Hyde, Manchester 

Todd, Wood & Co, 14, Leighton-st, Leeds 

Tomlinson & Milan, Engine Bridge Works, 
Huddersfield, 

Traies & Son, 473, Elg'n-cre?, and 24, High-st, 
London, W. 

Tricket & Co, 130, Norwood-rd, London, S.E. 

Triplex Co, Wrexbam 

Troy (F)& Со, 194 & 196, Finchley- rd, Lond., N. W. 

Tucker (Win.) & Co, 3, High-st, Putney, London, 
S. W. 

Tudsbury (R.) & Sons, Edwinstowe, Newark 

Туег & Co, Ltd, Ashwin-st, Dalston, London 
N.E. 

Tyler & Duncan, 20, New Bridge-st, London, 
E. C. 

Underwood (H.) & Co, 67, Renshaw-st, Hulme, 
Manchester 

Universal Electric Supply Company, 60, Drook-. 
st, С-оп-М., Manchester 

Urton, W., West Вага, Cheaterfield 

Usher (Thos. G.) & Co, 44, Leazes Parked, 
Newcastle-on-Tyne 

Vaughan-Sherrin & Co, 45, Dean-st, Soho, 
London, W.C. 

Vaux (John 3.) & Co, Ltd, Bridge Works, Sun- 
derland 


Maidstone 

Stevenson, J., Middlesbrough; and Newcastle- 
on-Tyne 

Stone( A.F.)& Son,130,U pper Hanover-st,Sheftield 


Vauxhall Ironworks Co, Ltd, Wandsworth-rd, 
S.W., and 45, Leadenhall-st, E.C., London , 
VERITYS Limited, London, Birmingham, Man- 
chester and Glasgow (See ALPHABETICAL 


Stone (Е. J.) & Co, Bishop’s House, 1, Bishops- SECTION? 
gate-st Wt, London, Е.С. Vincent (C. Е.) & Co, 66, Fenchurch.st, London, 
Storra (W.), Sons & Co, Ltd, Stalybridge ЕС. 


Strode & Co, 48, Osnaburgh-st, N. W., 188, Picca- 
dilly, W., and 67, St. Paul's-churchyard, 
E.C., London 

Strudwick, C., Sidmouth, Devon 

Sunderland Forge and Engineering Co, Limited, 
Pallion, Sunderland 

Sunderland (J.) & Co, 183, Gibbet-st, Halifax 

Sunderland, Leo, 39, Victoria-st, Westminster, 
London, S.W. 

Sutcliffe (F.) & Co, 30, Drake-st, Rochdale 

SUTER (FRANK) & CO, Ltd, 66, Berners-st 
(works, Hanway-st, Oxford-st), London, W. 
See insert Advt. facing p. 1068 

Sutherland & Магсивоп, 61, Chandos-st, Strand, 
London, W.C.; and Montpelier Works, 
Montpelier-rd, Twickenbam 

Sutton (Harry) & Со, 2, Upper James-st, Golden- 
3q, London, W. 

Swindon Motor Engineering Co, Devizes-road, 
Swindon | 

Sykea (Joseph) Bros, Ltd, Acre Mills, Lindley, 
Huddersfield 


Virginia Electric Co, 10a, Virginia-st, Southport 

Vivian, G., Oxford-st, Southampton 

Vulcan Electric Co, 43, Broadway, Stratford, 
London, E. 

Vyle, G. C., Peel Works, Salford, and 521, Gt. 
Clowes-st, Higher Broughton, Manchester 

Wakefield Electrical Engineering Co, 13, South- 
gate, Wakefield, Yorks. 

Wakelin & Co, 5, Tottenham-st, Tottenham Court- 
rd, London, W. 

Walker Bros, Upper Priory, Birmingham 

Walker (Henry) & Son, Limited, 55, Westgate-rd, 
Newcastle-on-Tyne 

Walmsley (Charles) & Co, Limited, Elton, Bury, 
Lancs. 

Waleal! Electrical Co, Ltd, 57, Bridge-st, Walsall ; 
and at Liverpool London Office and Show- 
room: Мг. А, H. Hunt, 115-117, Cannon-st, 
London, E.C. 

Walters (Philip) & Co, 249 and 251, Kensal-rd, 
and Conlan-st, London, W. | 

Ward, Ernest, 4, Browne-st, Bootle, Liverpóol 
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Watson & Merry, 41, St. John’s-rd, Clapham 
Junction, London, S.W. 

Webb (F.) & Son, Kelvin Works, 15, Cank.st, 
Leicester 

Websters, Ltd, John's-lane, Dudley Port, Staffe. 

Weise, B., 160, Odessa-rd, Forest Gate, London, 
E 


Wells (A. T.) & Co, 95, High.st, Southampton 

West (Henry) & Son, 31, High-at, Taunton 

Whessoe Foundry Co, W bessoe, Darlington 

Whipple & Co, 9, Cook-st Arcade, T iverpool 

While, Allom & Co, 8, Mountzt Grosvenor sq, 
W. C., and 64, Ridgmount-st, W. C., London 

White Bros. & Co, High- st, Stratford, London, 
E 


White & Co, Bla:kfriara-Crd, and Viaduct-st, 
Salford 
White, Jacoby & Co, Ltd, Bayham-place, Camden 
Town, London, N.W. 
Whiteley (Wm.) & Sons, Ltd, Prospect Iron 
Works, Lockwood, Manchester 
Whittaker (С) & Co (1900), Ltd, Dowry.st 
Iron Worke, Accrington, Lancs. 
Whyman's Foundry Co, Ltd, Dallam-lane, War- 
rington 
Wightman, С. J., Lewes 
Willats (James) & Son, 19, Gray's Inn- rd, W.C., 
and 29, Gillingham-st, S.W., London 
Willesden Electrical Engineering Company, 
95, High-st, Harlesdeu, London, N.W. 
Willey & Co, Ltd, The Dasin, Exeter 
Williams (T. C.) & Sone, London-at, Reading 
Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
Stell rd, Leeda 
Wilton & Sons, 1 Lower Hanover-st, Leeds 
Wilson & Stewart, 40, Donegall-quay, Belfast 
Wiltshire (E. E.) & Co, 29, Victoria-grove, 
Kensington, London, W. 
Wokes (C.) & Со, 66, Brook-st, Hull] 
Woods (. H.), Slacke & Co, 1 & 3, Corporation- 
st, Blackburn, Lanes. 
Woodward & Co, 157, West Nile-st, Glasgow 
Woodward (Frank) & Co, 2, N ewcastle-place, 
Clerkenwell-cloze, London, Е.С. 
Woner, Pemberton & Co, 66, Victoria-st, Lon- 
don, S,W. 
Wo Anough, F., TheArchway,St.Stephens, Norwicb 
Worater & Hounslow, 52, Grafton-st, London, 
W. | 
Wright (A. J., Ltd, 318, Upper-st, Islington, 
London, №. 
Wright (Hodgson) & Wood, North Parade Works, 
Halifax, Yorks. 
Wright & Son, Cyclops Foundry, Burton.st, Hull 
Wright, T. & F., 12, Cannon.st, Dover 
Wyatt Bros, Wayland Works, Whitchurch, Salop 
Yeates & Son, 2 and 25, Grafton-st, Dublin 
Young, J. R., Calder Ironworks, Coatbridge, Х.В, 


ELECTRICAL ENCINEERS (Testing). 


ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING JNSTITUTION, Faraday House, 
:8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 
Ionides & Manuel, 116, Chancery-lane, London, 
. C 


W. C. 
Walms'ey, R. Mullineux, U. Sc., F. R. S. E., M. I. E. E., 


Principal of Northampton Institute, Clerken- 


well, London, E. L. 


ELECTRICAL ENCINEERS (Traction). 


Bla:kwell (Robert W.) & Co, Ltd, 59, City-rd 
London, E. C.; and at Paris, Brussels and 
Milan Bee Advts., pp. 1050 ага 1276 

BRITISH THOMSON-HOUSTON CO, Ltd. Head 
Office and Works, Rugby. Reg. Offices, 88, 
Cannon-st, London, E.C.; and at Glasgow, 
Sheffield, Belfast, Manchester, Newcastle- 
on-Tyne and Cardiff See Advt., р. 11 

British Westinghouse Electric and Mfg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., р. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere - rd, Lambeth, 
London, S.E. 

CHEMNITZ ELECTRIC CONSTRUCTION CO, 144, 
London ; and Chemnitz, Saxony 

CHOMPTON & CO, Limited, Salisbury House, 
London Wall, London, Е.С. ; and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

Eck, Justus, М.А. (Cantab) M.LE.E., 151, 
Queen Victoria-st, E.C., and 10, Priory-rd, 
Chiswick, W., London 

ELECTRIC CONSTRUCTION CO, Ltd, Dash- 
wood House, 9, New Broad-st, London, KC: 
and Wolverhampton See insert Advt. facing 
p. 1088 

Ionides & Manuel, 116, Chance: e Jane, London, 
W.C. 


JOHNSON-LUNDELL ELECTRIC TRACTION CO, 
Ltd, 164, Soho- sq. London, W. 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 

MAVOR & COULSON, Limited, 47, Broad-st, 

Mile End, Glasgow 

N.S. ELECTRIC STORAGE CO, LTD. 139, 
Queen Victoria-st, London, E.C. Works: 
Horton Kirby, Kent 

PEEBLES (BRUCE) & CO, Ltd, Edinburgh 

Sayers, Henry M., 36, Victoria-st, London, S.W. 

Scott, Ernest Kilburn, A. M. I. C. E., M. I. E. E., 
15, St. Helen's-pl, London, E. C.; aud Bees- 
field, Farningham, Kent 

Swinburne, Cooper & Baillie, 82, Victoria-st, 
London, S.W. 

Wood, Wm., Bristol Tramways Co, Power Station, 
St. George, Bristol 


ELECTRICAL EXPERIMENTALISTS. 


ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London 5048 Gerrard) 

Patterson, D.J., West Hill House, Mansfield, Notts. 

Rosenberg (A.) & Co, 21, Southampton- row, Lon- 
don, W. C. 


ELECTRICAL EXPERTS. 


(Se also Experts, Electrical, page 1206.) 
Blakey, Edwin, M. I. E. E., Barmouth, North Wales 
British Westinghouse Electric & M'fg. Со, Ltd, 
Westinghouse- building, Norfulk-st, Strand, 
London, W.C. See Advt., p. 1091 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Avt, 
facing р. 1292 
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Cozens- Hardy, E. H. (O'Gorman & Cozens- Hardy), 
82, Victoria-st, Westminster, S.W., and 50, 
Ladbroke-grove, W., London 

Down, F. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
penden, Herta. 

Dowsing, H. J., M. I. E. E., 24, Budge-row, 
Cannon st, London, E. C. 

ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 51145 Gerrard) 

Hiadle, John H.,Glebe House, Moorside, Denton, 
Manchester 

i e Manuel, 116, Chancery-In, London, 

Mordey and Dawbarn, 82, Victoria-st, West min- 
ster, London, S.W.  (Biphase London, 5086 
Westminster) 

Morgan, E., Newcastle upon-Tyne Electricity 
Supply Co, Ltd, 50, New Bridge-st, New- 
castle-upon-Tyne 

O'Gorman & Cozens-Hardy, 82, Victoria-st, 
Westminster. S.W. 

Sharp, Sidney, M.J.M.E., M.LE.E., 34, Victoria- 
st. London, S.W. 

SNELL, ALBION Т., Suffolk House, Cannon- 
st, E.C., and 15, Chatsworthi-rd, Brondes 
bury, N.W., London 


ELECTRICAL CLASS SUPPLIERS. 


Butterworth Bros, Ltd, Newton Heath Glass 
Works, Manchester (Glasses Newton Heath, 
22 Failsworth Nat.) 


ELECTRICAL INSPECTORS. 


Allen, Т. Н. D., 101, Tufnell Park-rd, Holloway, 
London, N. 

Cornish, H. V., Post Office Telegraph Dept, 

` A Paradise-st, Birmingham 

ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 

Fulton, Т. Crichton, A.LE.E.,44, West George-st, 
Glasgow 

Gatehouse, J. W., 36, Broad-st, Bath 
Board of Trade) 

Gawthorp, C. A., Surveyor's Dept., North British 
& Mercantile Insurance Co, 61, Thread- 
Deele st, London, E. C.; and 38, Clyde-rd, 
Croydon 

Heaphy, Musgrave, 19, Lombard.st, London, E.C. 

Hoffert, H. H., D.Sc., Assoc.R.S.M., Board of 
Education, S. Kensington, London, S.W. ; 
and 109, St. James's rd, Croydon 

Human, H., 11, Lombard-st, London, Е.С. (To 
the Guardian Fire Office) 

Lamb, Geo.. Newcaatle-on-Ty ne (To Corporation) 

Langridge, L. J., Royal Insurance Co, Lombard- 
et, London, E.C. 

Miller, E. H., Westminster Fire Office, 27, King- 
at, Covent Garden, London, W.C. 

Richardson, O. A., Surveyor's Office, Sun Fire 
Office, Threadneedle.st, London, E.C. 

Уоувеу, A. Annesley, Guildhall, London, Е.С. 
(To City Commissioners) 


(Under 
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ELECTRICAL INSTRUMENT MAKERS. 
(See also Telegraph Instrument Makers, раде 1302.) 


Baird, А. H., 39, Lothian-st, Edinburgh 

BARKER (FRANCIS) & SON, 12, Clerkenwell- 
rd, London, E.C. See Advt., p. 1053 

Berlin Mtg. Co, 30, Museum-st, London, W.C. 

Bristol Co, 23, College-hill, London, E.C. 

BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, Е.С. Works: Beeston, Notts. 
Bee Advt , p. 1304 

CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, Ltd, Carlyle-rd, Cambridge ; 
and 92, Hatton-gdn, London, Е.С. See 
Advt., p. 1225 

Chick, Edward,8 &9, Clerkenwell-green, London, 
KO 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Cooke (T.) & Sons, Ltd, York and London 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E. C.; and Branches. 
Works: Chelmsford See Айу. inside front 
cover. 

Davis, Hy. & Walter, 52, Grafton-st, London, W. 

ELLIOTT BROS, Century Works, Lewisham, 
London, S.E. (Ohm London, 215% Deptford) 
London office: 86, Leicester-sq, W.C. (2552 
Gerrard) 

EVERETT, EDGCUMBE & СО, 151 and 152, 
Great Saffron-hill, London, Е.С. See Advt., 
p. 1021 


-EVERSHED & VIGNOLES, Limited, Acton-lane 


Works, Chiswick, W., and 110, Cannon 
st, E. C., London 

FISHER. У. CLARK. Office and Works: 123, 
Gordcn-rd, Ealing, London, W. 

Fuller (John C.) & Son, Woodland Works, Wick- 
lane, Bow, London, E. 
GAMBRELL BROS, Durham House, 25, North 
Side, Clapham Common, London, S.W. 
George (W. & J.), Ltd, 33 & 57, Hatton-wall, 
London, Е.С. 

HARRISON (HAYDN) & CO, 11, Victoiia-st, 
London, S.W. | 

Hilger, Adam, 754, Camden-rd, London, N.W. 

Hobday, J. T., 95, Warner-st, Derby 

Hume, W., 1, Lothian-st, and 1, W. College-st, 
Edinburgh 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon-st, 
London, Е.С. Works: Silvertown, Essex; and 
Persan, France See Advt., p. 534 

JOBNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, E. C. See Advt., p. 5 

Kent, G., 199-202, High Holborn, London, W.C. 

Kelvin & James White, Led. 16-20, Cambridge st, 
Glasgow; ard 66, Vicvoria-at, London, S.W. 

Kieser, Robert, 224, Upper Thames at, London, 
E.C. 

Longstreths Limited, Harvey s-bldgs, Strand, 
London, W.C. 

Marsden (John) & Son, 188, Regent-st, Liver- 
pool, N. 

Mudford's Arrow Electrical Works, Jackson-rd, 
Holloway, London, N. 


ELE—ELE _ 


1904.-—“ THE ELECTRICIAN" ` 


_1162 


Robt. W. Paul — 


MANUFACTURER OF THE LATEST TYPES OF 
ELECTRICAL STANDARDS & TESTING 


instruments. 


400 Different Patterns, for Industrial or Laboratory Use. 


CATALOGUE (E 17) ON REQUEST. 


NEW SPECIALITIES—Patent Single-Pivot Moving-Coil Galvanometers. 


Portable 


Testing and Fault-Localising Sets. Improved Ayrton-Mather Electrostatic Volt- 
meters. Duddell-Mather Standard Wattmeters and Anti-Capacity Resistances, 
Dielectric Testing Apparatus, Electric Pyrometers. 

Р: 


Telegrams : 


— — — n ee 


* CALIBRATE LONDON.” Telephone: 


And at Newton Avenue Works, NEW SOU THGATE, М. 


— — —— — — 


High Holborn, 


LONDON, W.C. 
4814 HOLBORN. 


— — — 


MUIRHEAD & СО, 54, Old Broad-st, London, 
К.С. Works: Elmers End, Kent See Adyt., 
p. 1156 

NALDER BROS. & СО, 12, Carterct.st, Queen 
Aune's Gate, Westmiu:ter, London, S.W. 
Bee Advt., p. 1156 

NALDER BROS. & THOMPSON, Limited, 
34, Queen-st, London, Е.С. See Advts., pp. 
1022 anıl 1327 

Parks, R. W., 4, C:ntial-bldgs, 
Mast bourne 

PAUL, ROBERT W., 68, High Holborn, W.C., and 
Newton Aveoue Works, New Southgate, N., 
London (Calibrate London, 4614 Holborn) 
Sea Advt. above 

PITKIN (JAMES; & Co., 56, Red Lion-stret, 
Clerkenwell, London, Е.С. 

Preston, Jub, 50, Fargate, and 35, Church.st, 
Shettield 

Mae Bros, 77, Renfield-st, Glasgow 

REASON MANUFACTURING 
Othces aud Works: 
Zee Advt, p 1094 

REID BROS, 12, Wharf. rd, City-rd, London, N. 
Zee Advt., p. 1158 

Reynolds (J. A.) & Со, 43, Colmo e- row, Bir- 
ininzha'n 

Resenterg (A.) & Co, 
London, B.C. 

Smith, W. A. C., 55, Dundas-st, Glasgow 

Spagnolet i (J. E.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 

Thomasein, К. A., Broadway, Streatham, 
don, S. W. 


Sea:ide-rd, 


CO, Limited. 


Lewes-rd, Brighton 


21, Зошћаш 21on-row, 


Lon- 


Thomson. Skinner & Hamilton, 38, 
st, Glasgow 

Хапдегте (C. A.) & Co, Chapter Works, Chapter- 
rd. Willesden Green, London, N.W. 

Wal:all Electrical Co, Ltd, 57, Bridge 2-at, Walsall ; 
and at Liverpool Londen Office and Show- 
room: Mr. А. Н. Hunt, 115-117, Cannon.at, 
London, E.C. 

Walters (Philip) & Со, 249 and 251, Kensal-rd, 
and Conlau-st, London, W. 


ELECTRICAL LABORATORIES. 


Davy-Faraday Research Laboratory of the Royal 
Institution, 20, Albemarle-st. London, W. 

ELECIRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 aud 10, Chariug Cross.rd, London, W.C. 
(Standardizing London, 5045 Gerrard) 

GRIFFIN (JOHN J.) & SONS, Ltd, 20-26, Sar- 
dini vst, Lincoln’a Ion Fields, London, W.C. 

Liverpool Research Laboratory, 131, St. Da- 
mingo rd, Everton, Liverpool 

London (City of) Electrical Laboratory, Wool 
Exchange, Basinghall-st, London, Е.С. 

National Phyaical Laboratory, Bushy House, 
Tedd ngton. Middlesex 

Thriplands, Kensington-ct, London, W. (Partieu- 
lars of Mears. Crompton & Co., Salisbury 
House. London Wall, London, E. с ) 


ELECTRICAL MANUFACTURERS. 


British Jobns-Manville Co, Ltd, 81, Fenchurch- 
st, London, Е.С. 


S uchieball- 
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BRITISH PROMETHEUS COMPANY, Ltd, 
18, London-rd, Kineston-on-Thames ( Prome- 
theus Kingston-on-Thames, 190 b. O. Kingston) 
For details of our Manufactures see page 758 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

RHODES ELECTRICAL MFG. CO, 70 and 71, 
Rishovegate-st Withio, London, E. C.; and 
City Electrical Worke, Bradford 


ELECTRICAL MINING EXPERTS. 


Churton (T. Harding) & Co, Atlas Worker, 
Ingram-st, Leeds 

HARDY PATENT PICK CO, Ltd, Heeler. Shef- 
field ; & 22, Queen Victoria-st. London, Е.С. 

Thomas-Davies, G., 10, Sion.hill, Clifton, Bristol 


ELECTRICAL NOVELTIES, MAKERS OF AND 
DEALERS IN. 


Consolidated Supply Co, 78, Queen Victoria-st, 
London, E.C. 

Relding (H. J.) & Co, 3, Argyll-pl, Regent-st, 
London, S. W. 


ELECTRICAL OMNIBUSES, CARRIACES, TRAMCARS, 
Ed., MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, nr Manches- 
ter; 78, King.st, Manchester; and 39, Vic- 
toria-st, London, S.W. See insert Advt. 
facing p. 1034 

ELECTRICAL POWER STORAGE СОМ- 
РАМУ, Limited, 4, Great Winchester.st, 
London, Е.С. See Advt. on back cover 

PRITCHETTS & GOLD, Ltd, Feltham, Middlesex 
(PriteAetts Feltham) Bee Advt., p. 1015 


ELECTRICAL PLANT AND MACHINERY, MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-road, Lain- 
beth, London, S. E. 

CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
London ; aud Chemnitz, Saxon 

CONSOLIDATED ELECTRICAL СО. Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, М. See insert Advt. 


facing p. 1292 

Down, F. J., A.M.LC.E., F.C.S., M.LE.E., Har 
penden, Herte. 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 

LISTER ELECTRIC MANUFACTURING CO.(THE), 
Dursley, Glos. ; 52, Cannon-st, London, E. C.; 
and Baltic Chambers, 50, Wellington-st, 
Glasgow See insert Advt. facing р. 1086 

Mather & Platt, Ltd, Salford Iron Works, Man- 
chester (Mather Manchester); and at London 
and Glasgow 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
stall-rd, Leeds 


ELECTRICAL SELECTOR SYSTEM. 


VENNER & OO, 6, Old Queen-st, London, S.W. 
(3.91 Westminster) 
SOLE AGENTS for Great. Britain and Ireland, 
Complete Apparatus for Controlling Public 
Lighting, Transformers, Motor Generators, 
dec., from Central Stations 


ELECTRICAL SPECIALITIES, MAKERS OF. 


British Electric Transformer Co, Ltd, Hayes, 
Middlesex 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

DORMAN X SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; aud 94, Char- 
ing Crosa-rd, London, W.C. See Advt., р. 6 

EDISON X SWAN UNITED ELECTRIC 
LIGHT CO, Ltd, Ediswan-bldgs, 36 and 37, 
Queen-st, Cheapside, and (Supply Dept.) 
11, College-hill, London, Е.С. (Telephone 
922, 928, 925 and 223 Bank); and 
Branches See insert Advt. facing р. 1218 

Larmuth (T.) & Co, Cross- ln, Salford, Manchester 


LUNDBERG, A. P., Pioneer Есе 
[EkrRIK, 


Electrical Works, 477-487, 
TRADE MARK 


Liverpool-rd, London, N. 
See Advt., p. 1292 

Rosenberg (A.) & Со, 21, Southampton-rows 
London, E.C. 

SIMPLEX STEEL CONDUIT CO, Ltd, The, 
Head Office, 80, Digbeth, Birmingham 
(Economy Birmingham, | 2955) Works: 
Coeventry-st, Birmingham; and at Mansion 
House-chmbrs, 20, Вис егзђигу, London, 
Е.С. (Awudip^one London, 6052 Bank); 
1, Peel-st, Manchester (Eroποmeal Man- 
chester, 09025); 37, Moorfields, Liverpool 
(77 X) ; and 1654, West George-st, Glasgow 
(Simplex Glasgow, 45177 Corp.) (L. M. 

© Waterhouse, A. M. I. C. E., M. I. E. E., General 
Manager, Westinghouse bilde, Strand, Lon- 
don. W. C.) Zee insert Advt. facing p. 1054 

TAYLOR, TUNNICLIFF & CO (1900), Limited, 
Eastwood, Hanley ; and 25, Holborn Viaduct, 
London, Е.С. See Advt., p. 1264 


ELECTRICAL SUNDRIESMEN. 


Beanland, Perkin & Co Neville-st, Leeda 

Caplatzi, T. D., 18, Radipole-rd, Fulham, Lone 
don, S.W. 

DORMAN & SMITH, Ordaal Station Electrical 
Works, Salford, Manchester ; and 94, Char- 
ing Cross-rd, London, W.C. See Advt., p. 6 

HENDRY JAMES, 252, Main-st, Bridgeton, Glas- 
gow See Advt. facing р. 1036 

Mosses and Mitchell, 68-71, Chiswell-st, London, 
Е.С. 

STILL (У. М.) & CO, 24, Charles-st, Hatton- 
garden, London, E.C. ; and at Mancheater 
and Glasgow See Advt., p. 1221 

Tower Manufacturing Co, 71, Queen-st, Lon- 
don, E.C. 

VERITYS Limitel, London, Birmingham, Man- 
chester and Glasgow (See ALPHABRTICAL. 
SECTION) ; 
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ELECTRICAL SUPPLIES, MAKERS OF AND 
DEALERS IN. 


Aitken (Mark) & Sons, Crieff | 

Alexander Stores, Ltd, High-st, Falkirk ; and 
North-st, Bo'ness 

Alliance Electrical Co, Ltd, 157, Regent-st, Lon- 
don, W.; and at Birmingham & Manchester 

Appleyard (Е. W.) & Son, 2, Lynn st, West 
Hartlepool 

Barlass, J. & D., 48. High-st, Bath 

Baxendale & Со, Miller-st, Manchester ; and at 
Edinburgh (Dealers) 
Bell Bros & Со, 5, Billiter-st, London, Е.С. 
Bergmann Electrical Worke, 6, Victoria-ave, 
Bishopsgate-st Without, London, Е.С. 
Berry, Skinner & Co, 78, Upper Tbames-st, Lan- 
dov, E C.; and Manchester and Birmingham 

Bickerstaffe, Ltd, Foxhall.rd, Black pool 

Bonnella (D. H.) & Son, Ltd, 58 and 60, Mortimer- 
st, W., and 43, Kirby-st, Hatton-gdn, E.C., 
London See Advt., p. 1335 

Borgfeldt (Сео.) and Co, 25 and 26, Monkwell- 
st, London, Е.С. 

Booth & Со. 31, Gallowgate, Aberdeen 

Boyd (Geo.) & Co, 229, Buchanan-st, Glasgow 

Brown (Thos.) & Co, Ltd, 24, Union-st, Dundee 

Central Electr с Со, 20, Brazennose-st, Man- 
chester 

Clout, Chas., 154 & 135, Snargate-st, Dover 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

CROGGON & CO, Ltd, 16 and 230, Upper 
Thames-st, London, E.C.; 2, Bixteth-st, 
Liverpool; and 7, Јоћи-в6, Glasgow 

Davis Bros, 69, St. John-st-rd, London, ЕС. 

Davis Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. Еее Adyt., р. 1218 

De Gruchy (A.) & Co, Ltd, St. Heliere, Jersey 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; and 94, Char- 
ing Cross- rd, London, W.C. See Adyt., p. 6 

Emitevas Electrical Fittings Co, 51, Brooke-st, 
Holborn, London, E.C. 

Embley, D., 61, Victoria-st, Blackburn 

Empire Electrical Co, Muscovy House, Trinity- 
ха, London, Е.С. 

Entwistle & Nutter, Market-st, Darwen 

Evans (E) & Son, 18, Brighton-et. Birkenhead 

Кесћег, M. J., 1, James-st, Old-st, London, 
E.C. 

Fletcher & Phillipsop, 10, Lcwer Baggot-st, 
Dublin 

Forrest (Tlics.) & Sore, 29, South Clark.st, Edin- 
burgh 

Gamage, A. W., Ltd, 118-128, Holborn, Lond., E. C. 

General Machinery Agency, 59, Queen’s-rd, 
Notting НШ, London, W. 

Gill & Res d. St. Annes-rd West, Blackpool 

Gutteric ge (T & Son, Corporation-st, DewsLury 

Hallmark & Gii), Church-st, Blackpool 

Hailsall( Wm.:& Sot s, 115, Windeor-st, Liverpool 

Hamer (R) & Scns, 8, Darwen-st, Blackburn 

Hamer, W., 25, Bridge-st, De: negate. Manchester 

Haughton (G. P.) & Сс, 17, North Main-st, Cork 

Heap (J. S.) & Son, 11, Bond.et, Bradford 

D & Holding, 57, Church-st, Keighley, 

сгКе, 


| 


Hindle (Robert) & Co, Limited, Sabden, Lancs. 

Hirst & Leech, Briggate, Leeds | 

Hodges & Sons, Ltd, 20, Austin's-quav, Dublin 

Hodgkinson, Robt., 19, South John-st, Liverpool 

Holden (T. C.) & Co, Lord-st, Preston 

Hudson Bros, 3, Cambridge-rd, Harrogate _ 

Hunt, A. H., 115-117, Cannon-st, London, Е.С. 

International Electric Co, 55, Redeross-st. Lon- 
don, E. C.; and 34, Robertson- rd, Glasgow 

Johnson, Thos. T., Catherine-st, Salisbury 

Joulea (H.), Ltd, 63 & 85, Wellingtoa-rd South, 
Stock port | 

Karfunkelstein, Carl, 19, Farringdon-ave, Lon- 
don, E.C. | | 

KEY ENGINEERING CO, LTD (THE), 82, Victoria- 
at, London, S.W. ; and 14, College Land, St. 
Mary’a-at, Manchester 

Kilner & Lad, 7, Carlton-street, Castleford, 
Wakefield 

Lacoste iJ.) & Co, 176a, Sbaftesbury-ave, Lon- 
dor, W.C. 

Lathbury (W. W.) & Се, 50, Westboro’, Scar- 
borough 

Lewis, W. T., 10, Chryssel.rd, Brixton, Loudon, 
S. W. 

Littauer, J., 72, Finsbury Pavement, and 4, 
Cross-st, Finsbury, London, Е.С. 


Lundberg, А. P. Pioneer REC? 
EKTRIK, 


Electrical Works, 477-487, 

Liverpool-rd, London, Х. 
See Advt. p. 1292 TRADE: мави 

Marco (Chas.) & Co, 6, New Zealand-ave, Barbi- - 
сап, London, Е.С. 

Mearns (WA & Co Bambera-yard, Preston 

Millard Bros, Ltd, 123 & 124, Houndsditch, 
London, Е.С. 

Mitton, Paul, 163, Wool Exchange, Coleman-st, 
London, E.C. 

Mors, Н. G., 66, New Chester-rd, Rock Ferry, 
Birkenhead 

Nicholls (T.) & Son, 258, Kingsland-rd, Lond., N. 

Peacock & Da!1,76, Dalton-rd, Barrow- in- Furness 

Plowright & Son, Swaffham 

Potts John & Sons, 196, High-st West, Sun- 
derland 

Prestwich (W.) & Sons, Berry-lane, Longridge, 
Preston 

Quiggin Bros, 45. Ranelagh-st, Liverpool 

Ramage & Whitehead, 30, Cadogan- st, Glasgow 

Reay R. P.) & Co, Bridge End, Stockton-on-Tees 

Reid & Laidlaw, 10, Johneton-ter, Edinburgh 

Reyrolle (А.) & Co, Hebburn, Durham 

Robinson Bros, 54, Market-st, Birkenhead 

Robinson (John), Son & Co, 2, Duck Office Row, 
Hull 

Robinson & Pritchard, 45, Gt. Urderbank, 
Stockport 

Rodger Alex.) & Со, 205, Claythorne-st, Glasgow 

Rollins J. G.) & Co, Limited, Old Swan Wharf, 
Upper Thames-st, London, Е.С. 

Russell ( T.) & Co, 2, India-bldgs, Edinburgh 

SALMONY, H. M., 95, Mortimer-st, London, W. 

Scobie & Macintosh, 53, Co:kburn.st, Edinburgh 

Seal (Walter) & Co, 22, Church-st, and Lynn- 
st, West Hartlepvol 

Shaw Giles) & Со, 72, Manchester-st, Oldhatn, 
Lance. 

Shaw, Walker & Co, 14, Union-st, Glasgow 

Short, Samuel A., 42, Cloth Market, Newcastle- 
on-Tyne 
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SIMPLEX STEEL CONDUIT CO, Ltd, The. 
Head Offices: 80, Digheth, Birmingham 
(Economy Birmingham, 2055) Works : 
Coventry-st, Birmingham. Also at Mansion 
House-chmbrs, 20, Bucklersbury, London, 
Е.С. (Audiphowe London, 6052 Bank); 
1, Deel et, Manchester (Economical Man- 
chester, 0:025) ; 37, Moortields, Liverpool 
(77X) : and 1654, West George at, Glasgow 
(Simplex Glasgow, 5177 Corp) (L. M. 
Waterhouse, A M. I. .. E., M. I. E. E., General 
Manager, Westinghouse-bldg, Strand, Lon- 
don, W. C. See insert Advt. facing p. 1054 


Simpson (M.) & Son, Crooked-lane, Canning | 


Dock, Liverpool 

Sinclair & Ewiog, Nethergate, Dundee 

Smail, J. & R., South Methven-st, Perth, N В. 

Smith (G. D.) & Co, Church-st, Blackpool, Lancs, 

Smith ( Thos.) & Co, 24, Broad-st. Halifax. York-. 

Smith (Wm.) & Co, 213, Broad-st, Pendleton, 
Manchester 

Squire, А.. 98, Bradford-rd, Dewsbury, Yorke. 

Staker Bros, Mandeville-cres, Enfield Wash, 
London, N. 

Stephen Geo.) & Son, 29, Castle-st, Dundee 

Stephens, R., 128, Northumberland-st, New- 
castle-on-Tyne 

Stone (T. J.) & Co, 20, High-st, Marylebone, N. W., 
and 46 & 48, James-st, Oxford-street, W., 
London 

Suter, Н. W., 5, St. Leonard's Elm Grove, 
Portsmouth 

о e 100-102, Hampstead-rd, London, 

Tate, John, 5. МатКе!-р!, Dewsbury, Yorks 

Tipping, Josepb, Lancaster-: d, and 70, Meadow- 
st, Preston, Lanes. 

Todd Geo.) & Sons, 71, Candleriggs, Glasgow 

Tosh (Henry), Sons & Cross, 197, Buchanan-st, 
Glasgow 

Ve (B.) & Sons, 75, Highgate-rd, London, 

W. 

Tyneside Supply Со, 1, St. Nicholas-bldgs, New- 
castle-on-Tyne 

VERITYS Limited, London, Biriningham, Man- 
chester and Glasgow (Sce ALPHABETICAL 
SECTION) 

Virtue & Co, 14, Murray. pl, Sterlirg, N.B 

Walmsley & Fieber, 16, Oxford-st, Bolton, Lancs. 

Walton, T., 23, Sussex-st, Middlesbrough 

Watt, Michie & Со, 62, St. Nicholas-et, Aberdeen 

White, Wm. К., 123, High-st, Edinburgh 

Wilkins (John) & Co, 11 and 13, 56. John-st-rd, 
London, E.C. 

William (Henry) & Co, Pembroke Works, Pem- 
broke-sq, Kensington, London, W. 

Willa (C.) & Sons, Seamoor-rd, West Bourne- 
mouth 

Wilson & Briggs, 3, Town Hall-bldgs, Bradford, 
Yorka. 

Wirtz & Co, 4, Arundel-st, London, W.C. 

Wooliseroft, George, 24, Grange-rd, Birkenhead 

Young & Peck, Ltd, Jameson-st, Hull 

Young, J. & D., 143, Leich-st, Edinburgh 

Young ( Wm.) & Sone, 120, Bothwell-st, Glasgow 


ELECTRICAL TESTING INSTRUMENTS, MAKERS OF. 


FISHER, У. CLARK. Office sud Works: 123, 
Gordon-rd, Ealing, London, W. 
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INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS СО, Ltd, 106, Cannon-st, 
London, E.C. Works: Silvertown, Езвех ; 
and Persan, France Bee Advt., р. 534 

MUIRHEAD & CO, 54, Old Broad-st, London, 
E. C. Works: Elmers Еда, Kent See Adyt., 
p. 1156 

NALDER BROS. & CO, 12, Carteret-st, Queen 
Anne's Gate, London, S. W. See Adyt., p. 1156. 

Sutberland & Marczson, 61, Cnandoa-st, Strand, 
London, W.C.; and Montpelier Works, 
Mout^clier-rd, Twickenham 


ELECTRICAL WIRE CASINCS, MAKERS OF. 
(Sve also Casings, Wood, р. 1045) 
Addington Timber. Slate and Cement Co, Lrd, 

Clarence Whart, Surrey Canal, London, S.E. 

HARRIS, J. F. & G., 
58H, Wilson-st, Finsbury, E. C., 

107-8-9, Snows Fields, Newcomen-st, S.E., 

Victoria Wharf, Palmer-rd, Green-st, Bethnal . 
Green, Е., LONDON ; and the Roding 
Timber Yard and Joinery Works, Ilford, 
Essex See Advt., p. 1046 

Non-Flammable Wood & Fabrics Co, Ltd, 
Townmead-rd, Fulham, London, S.W. 

Pertecta Seamless Steel Tube Co, Ltd, Plume-st, 
Birmingham; and 26, Charing Cross-rd, 
London, W.C. 

Manufacturers of Sterl Conduits. 

SIMPLEX STEEL CONDUIT CO, Ltd, The. 
Head Offices: 80, Digbeth, Birmingham 
(Economy Birmingham, £459) ` Works: 
Coventry-st, Birmingham Also at Maneion. 
House-chmbre, 20. Bucklersbury, London, 
Е.С. (Audiphone London, 6/05 7 Bank); and 
1, Peel-at, Manchester (Emin, Man- 
chester, 0:025): 37, Moorfields, Liverpool 
(77N); and 1654. West George-st, Glasgow 
(Simplex Glasgow, 5177 Corp) (L.M. Water- 
house, A.M.I.C.E., M.I.E.E., General Man- 
ager, Westioghouse-bldg, Strand, London, 
W.C.) Bee insert Advt. facing p. 1054 

Turner & Hudson, Ltd, 51, Ivy-st, London, N. 

Union Cable Со, Ltd, College Hill-chinbrs, 25E, 
College-hill, Cannon-st, London, E. C. See 
Advt., p. 1043 


ELECTRICAL WIRE COVERERS. 


CAPE ASBESTOS CO, Ltd, 8, Minories, Lon- 
don, Е.С. (Asbestos) Вее Advt., p. 1030 
CONCORDIA ELECTRIC WIRE CO, Ltd, 54, 

Queen-st, London, Е.С. 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester ; and Parliament-mans, Victoria- 
at, Westminster, London, S.W. 

JOHNSON & PHILLIPS ELECTRIC CABLEWORKS, 
Old Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, E. C. See Advt., p. 5 

LONDON ELECTRIC WIRE CO, Ltd, Anchor 
Works, Playhouse-yd, Gelden-lane, London, 
Е.С. Вее Advt., р. 8 2 

Reliance Electrical Wire Co, 36, 54 and 24, 
Spital-sq, Bishopsgate, London, Е.С. 

Saxonia Electrical Wire Co, Roan Works, Roan- 
st, Greenwich, London, S.E. 

Union Cable Co, Ltd, College Hill-chmbra, 25k, 
College-hill, Cannon-st, London, Е.С. See 
Advt., p. 1043 


(For Telegraphic Addre:ses and Telephone Numbers, see Alphabetical Section.) 
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ELECTRICALLY DRIVEN HAMMERS, MAKERS OF. 
Player (W. & J.), Ltd, Lionel-st, Birmingham 


ELECTRICALLY PROPELLED VEHICLES, MAKERS OF. 


ANTI-VIBRATOR, LTD, Limes-rd, Croydon; and 
194, Carlyle-sq, Cbelsea, London, S.W. 


ELECTRICIANS. 


Consuiting, &c. 


Abell, Chas. (Kendal & Gent), Victoria Works, 
Gorton, Manchester 

Abrahams, H., 8. Lymiogton-rd, W. Hampstead, 
London, N.W. 

Ackery, Н. Melville, H. M. S. Vernon," Ports- 
inouth 

Adcock, George F., Riverdale, Bourne End, 
Bucks. 

Adlard, Howard Т., Mansion House-st, London, 
E.C 


Ainseough, Joseph, Corporation Electricity Works, 
Kendal 

Alcock, Harold, 35, Massey-st, Lower Chesham, 
Bury 

Alcock, В. W., 55, Bedford-rd, 
Cheshire 

Aldred, William, 5, Brightside-bank, Brightside, 
Sheffield 

Alexander, John H., Dundonald, by Kilmarnock 

Allan, A. E., 94, New-goad, Southampton 


Rockferry, 


Allen, К. W., 107, Park-st, Grosvenor-sq, 
London, W. 

Allen, Percy, Ferneliffe, Higher Runcorn, 
Cheshire 

Allen, V. M, 38, Thomas-st, Stretford, Man- 
chester 


Allison (John) & Co, 724, Waterloo-st, Glasgow 

Allsopp, C. E. Borough Electricity Works, 
Hornsey, Middlesex 

Anders, G. L., 55, Peak Hill-gdns, Sydenham, 
London, S.E. 

Anderson, James, Ferranti Ltd, Hollinwood, 
Lanes. 

Anderson, John, 50. Rectory-ter, Gos'ortb, 
Newcastle-on-Tyne 

Andrews, H., 55, Barrett's-grove, Stoke New- 
ington, London, N. 

Andrews, H. J., 5, Loder-rd, Preston Park, 
Brighton 

Andrewa, L. H., Hackney Electricity Works, 
Millfields-rd, N. E., and 29, Lady Somerset- 
rd, Higbgate- rd. N., London 

Andrews, Thomas Newton, Charles School of 
Science, Plymouth 

Angold, Arthur Ernest, Rosthwaite, Hale-:7i, 
Altrincham, Cheshire 

Ansell, F. G., Wickwar Brewery, Wickwar, Glos. 

Anson, F. J.. 26, Mervan- rd, Brixton. Lond., S. V. 

Auson, John A., Brockholm, Vanbrugh-rd, 
Blackheath, London, S. E. 

Appleton (R. J.) & Co. 51, Hustlergate, Bradford 

Appleyard, Rollo, 80. St. Магу'з-тапмове, Pad- 
dington, London, W. 

Archer, Н. J., 48, Spriogfield-pl, Leeds 

Armanni, L., 55, Gloucester-st, London, W.C. 

Armtield, F., 247, Westbourne-yrove, London, W. 

Armitage, David, 15, Елегти-г4, Stoke Newing— 
ton, London, N. 

Arousberg, Chas., 24, Manche: ter at, Liverpcol 


Ashton, A. G., Royal Laboratory, Woolwich 
Arsenal, London, S.E. 

Aspinall, F. B., City of London Electric Lighting 
Company, 64, Bankside, London, S.E. 

Atkinson, Ll. B., 2, Queen Aune's-gate, West- 
minster, and 30, Veronica-rd, Upper 
Tooting, London, S.W. 

Aulagnier, L. E., 5, Ravensfield - villas, Church- 
rd, Hendon 

Austin (Wm.) & Co, 110, Oxford-st, London, W. 

Austwick, P. C., Longleat, Sidcup, Kent 

Babbage, T., 38, West Exe, Tiverton 

Bacon, J. J. C., 14, South-st, Pondera End 

Bacon, T. H., 71, Queea Victoria-st, E.C., and 29, 
Atherton-rd, Forest Gate, E., London, 

jailey, Geo., 10, Princess-st, Wolverhampton 

Baily, Francis G., M.A., M. I. E. E., Heriot-Watt 
College, Edinburgh 

Ball, C. Sandys, “ Monte Rosa,“ 87. Leonards- 
on- Sen 

Bamber, W. J., Corporation Electricity Works, 
Dickinson-st, Manchester 

Barclay, W. R., 168, Ferham- rd. Rotherham 

Barker, E. Dixon, 17, Lynn-st, West Hartlepool 

Barker, John, 2, Garatang-rd, Preston 

Barker, William, Derby-at, Preston 

Barnes, А. S. L., Swinton-ave, C-on-M, Man- 
chester 

Barnes, Cuthbert W., 154, Upper Clapton-rd, 
London, N.E. 

Barnea, J. W., Corporation Wiring, Fittings and 
Motor Dept, Commercial-st, Sheffield 

Barnett, H. А., c/o Strain & Robertson, 154, W. 
George-st, Glasgow 

Barrett, С. Е. R., с/о В. Barrett & Son, King's 
Head. st, Beech st, London, Е.С. 
Bartlett, Ernest E., New Brighton Tower, aud 
The Lodge, Edgerton-st, New Brighton 
Barton, Е. H, D. Sc., University College, Not- 
tingham 

Bate, А. H., Tangye Tool and Electric Co, Ltd, 
Birmingham: and 214, Soho-rd, Handsworth 

Bates, Darwin, British Insulated & Helsby Cables, 
Ltd, Prescot, Lanca. 

Batty, D. E., British Westinghouse Co, Trafford 
Park, Manchester 

Ваујау, W. L., сю Linotype Machinery, Ltd, 
Broadheath, ог. Manchester 

Bayles, E. A., Frodsham, near Warrington 

Bayley & Sona, 134, High-st, Poole 

Bayly, С. F. H., Electric Supply Station, S.E. & 
C. Rly, Slades Green, Erith, Kent 

Beach, А. F., 968, West Norwood-mansa, W. Nor- 
wood, London, З. E. 

Beal, Arthur G. Longford House, Holybead, 
North Wales 

Beanland, Fred., Bega, Harrogate 

Beaton, Uriah, 99, Prince of Wales-rd, and 56, 
ueen'g-cres, London, N.W. 

Beaven & Sons, Westzate-st, Gloucester; and 
27, Victoria st, London, S.W. 

Beckett, G. E., 79, Oxford-st, 
Medlock, Manchester 

Bedford, J. R., Measrs. Rashleigh Phipps & Co, 
102,0 xford-st, W., and 40, Christchurch-ave, 
Brondesbury, N.W., London 


Chorlton-on- 


. Beeton, H. G., 31, West Hill, Sydenham, Lond., S. E. 


Bell, F. G., 5, Stopford-rd, Upton Manor, Essex 
Bellow, H. J., 3, Torridge-ter, Bensham-lane, 
Thoraton Heath, Croydon 
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Belaey, W. J., British Thomson-Houston Co, 
Ltd, Rugby 
Bendall, R.L. ‚ 43a, Algiers-rd, Lady well, London, 
S.E. 


Benedict, W. C., 59, Newington-butta, Lond., S. E. 

Bennett, ©. G. M., 2, Prince of Wales-ter, Palace- 
gdne, London, W. 

Bennett, P. M., Callender's Cable & Construction 
Co, Hamilton House, Victoria Embankment, 
London, Е.С. 

Bentley, H. H., 27, Rutland-rd, Bedford 

Bentley (H.) & Со, 17, Newton. st, Piccadilly, 
Manchester 

Bentley, J.. 1, Lad st, Fail- worth, Manchester 

Pergh, F. C. C 'orporation E lectricity Works, 
North- ву Brighton 

Berry, 6. С.,23, Milton-rd, Acton, London, W. 

Best. Hutton & Co, 235, Lewisham High-rd, 
Londen, S.E. 

Bhone, G. W., 13, Borougli-st. Brighton 

Bibby, Harry, 2, Thyme-st, Warrington 

Bidwell, Shelford, M.A., Sc.D, LL.B., F.R.S., 
M. I. M. E., Riverstone Jod Southfields, 
Wandaworth, London, S.W. 

Bigland, Н. H., The Stones, vw hitley Bay, R. S. O., 
Northumberland 

Bill, C. E. S., 17, College-ave, Leicester 

Birch, Herbert Hy., 15, Basuto-rd, 
London, S. W. 

Bird. A. G., Guernsey Electric Supply Со, Les 
Amballes, Sr. Peter Port. Guernsey 

Birney, W. R., High-st, Daventry 

Bishop (W. J. y & Co, Faraday Works, Gladstone- 
rd, Croydon 

Blackmore, A., 
London, N.W. 

Blair, G. C., The Moorings, Thornly Park, Paisley 

Blakesley, T. H., M.A., 3. Elliot.hil!, Lewishata, 
Lalor: S. E. 

Blenheim, W. J. (Muirhead & Co.), Elmera Епа, 
Beckenham ` 

Blomfield & Со, St. Вобојрћ а Corner, Colchester 

Bloxam, T. W., Corporation Electricity Works, 
East Bridge-st, Belfast 

Blundell, A. M 140, First.ave, Manor Park, 
London, E. 

iythe, Н.0.,15, Elliot. pk, Lewisham, London, S. E, 

Bolton & Sons, 47, West Nile-st, Glasgow 

Bond, W. F. ‚215, Euston- rd. London, J. W. 

Ionfeld, Geo., 39, East- st, Bridport 

Booth, Richard, 21, Cunlitfe-st, Chorley, Lancs. 

Boucher, J. W., 12, Dawson-st, Dublin 

Bowden, Th., Marconi's Wireless Telegraph Co, 
18, Finch- lane, London, Е.С. 

Bowen, F. E. W., 6, Newcastle- st, Farringdon- 
et, London, ЕС. 

Bowen, F. L., 3, Tokenhouse-bldgs, E.C., and 
50, Clarendon- rd, Holland Park. W. , London 

Boys, C. Vernon, A. R.S.M., F.R.S. (Metropolitan 
Gas Referee), 27, The Grove, Boltons, Lon- 
don, S.W. 

Praby, Ivon, 30, Bernard.gdns, Wimbledon 

Braithwaite. A. „114, Laburnum-grove, Portsmouth 

Bramwell, W. ‚ Witton- st, Northwich 

Brandon- W hite, H., 10, Baronsmere-rd, East 
Finchley, Loudon, N. 

Brash, Jamee, 93, Hope- st, Glasgow 

Bray, J., 5, Queen-st, Portsea 

Brazier, Geo., 12, Chichester-st, 
London, W. 


Fulham, 


5, Montpelier-st, Brompton, 


Harrow-rd, 


Brewtnall, A. W. „Greenfield House, Swinburne- 
place, Newcastle- on- Tyne 

Pridges, A., St. Edmunds, Christchurch-rd, 
Worthiug 

Brind, Gillingham & Co, Ltd, Abingdon, Berks, 

BRISTOL, L., 40, Great Sinith- *st, Westminater, 
and 24, Acris-rd, У andawor th, London, 
S.W. 

british Westinghouse Electrie & Mfg. Co, Ltd, 

W estinghouse- building, Norfolk-st, Strand, 
London, W.C. Bee Advt., p. 1091 

Brittle. John Richard, M.Inst. С. E., Farad Villa, 
Vanbrugh-hill, Blackheath, Landon, S. E. 

Brock, Stewart N. de S., South Tower, Crystal 
Palace, London, 8. E. 

Brookes-Edward, II., Cardigan Works, Wakefield 

Brookinan, №. W., Sanitary Manure Works, 
Entwisle-rd, Rochdale 

Brooks, A. R., St Elino, Carew-rd, Wallington, 
"urrey 

Brooks, E. E., Technical School, Leicester 

Brothers, Edwin J., 155, Friern-rd, 
Dulwich, London, S.E. 

own, A. C., 7, Queen-sq, Eldon-st, Lond., Е.С. 

Brown (D.) & Co, Bridge End, Byker, Newcastle 

Brown, John, Longhurst, Dunmurry, Belfast 

Brown, W., Royal College of Science, Dublin 

Brown, W., Messrs. Siemens Brothers & Co, Wool- 
wich, London, S. E. 

Bruce, Archibald, 193, Buchanan-st, Glasgow 

Bruce, Eric 5., 55, Victoria-st, London, S.W. 

Bryden (Wiliam) & Son, 55, George-st, Edin- 
burgh ` and 206, Bath-st, Glasgow 

Bubb, H.J., Aluminium Castings Co, Inglestone 
Foundry, Greenock 

Buchanan, R. A., Punfillan, Helensburgh, Х.В. 

Buckell, Lionel Е. Newcastle- -upon-Tyne Elec- 
trie Supply Со, New Bridge-st, Newcastle- 
on-Tyne 

Buckle (G. I.) & Со, 564, Ludgate-hill, London, 
Е.С. 

Buckley, М. J., 26. Bessboro'-ter, N.C.-rd, Dublin 

Buckmaster, Н. C., Dick, Kerr & Co., Ltd, 
Electrical Works, Preston, Lanes. 

Burn, W., 23, Oxford-rd, Stroud Green, London, 
N 


Fast 


Burchell, J. Geo., 26, Aniherst.rd, Hackney, 
London, N.E. 

Burnett, Е. С. Е., 27, Crockerton-rd, Upper 
Tooting, London, S.W. 

Burns (David) & Co, 18, Lowther-st, and 4, 
Fos Jane, Whitehaven 

Burthem, Henry, 163, Liverpool-rd, Warrington 

Butler, С. F., Сошиу of London and Brush 
Provincial Electric Lighting Co, 126, Hill- 
st, Peckham, London, S. E. 

Dutt, T. P. E., 9, Seaton-ave, Mutley, Plymouth 

Butterfield Bros, 48, Yorkshire-st, Oldbam 

Butterworth, L, 15, Drake-st, Rochdale 

Cahen, А. А., B.Sc., 28, Queens-rd, Erith 

Caiger, George, 29, Radnor-st, Hulme, Man- 
cheater 

Callender, T. O., Hamilton House, Victoria 
Embankment, London, E.C.; and West 
Heath House, Abbey Wood, Kent 

Cam, N. G. H., Birchanger Rectory, Bishop’s 
Stort ford 

Campbell, Albert, B. A., National Physical 
Laboratory, Bushy House, and Oaklands, 
Dark rd, Teddington, Middlesex 
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Campbell, Alexander, 69, Princes-st, Perth 

Campbell, K. F., Duneirs, Gledholt, Hudders- 
field 

Carr, E. R., National Telephone Co, 1, West Pier, 
London Docks, London, E. 

Carter, James F., 116, Chapter-rd, Willesden 
Green, London, N. W. 

Carter, W. L., Stellite Works. Cheston-rd, Aston 

Cartwright, C. F., 32, Old Burlington.st, 
London, W. 

Catley, L. M., Corporation Electricity Works, 
Cardiff 

Cawte, W. E., 70, Alma-st, Taunton 

Chadwick, J. M., Findhorn House, Forres, N.B. 

Chamen, С. H. K., Mains Dept, 75, Waterloo.st, 
Glasgow ` ` 

Champion, Marius, 597. Edgware-rd, London, W. 

Channon, H. C., Greystead, Grove Hill, Wood- 
ford, Essex 

Chapman, F. W. Morris, Peel Works, Adelphi, 
Saltord, Manchester 

Chapman, W. H., 89, Holland  Park.ave, 
Loudon, W. 

Chattock, Prof. А. P., University College, Bristol 

Chorley (1. J.) & Co, 2, Clare-rd, Cardiff 

Christie, E. J. H., The Park. Eccles, Manchester 

Christophereen, №. C., Gt. Northern Telegraph 
Co, Newcastle-on-Tyne 

Chrystal, Prof. G., F.R.S., 5, Belgrave-cres, 
Edinburgh 

Church, G. H., Building Works Department, 
Royal Arsenal, Woolwich, London, S. E. 

Clare, John E., 59, Boundary-lane, West Derby- 
rd, Liverpool 

Clark, Robert, Taybank, Errol 

Clark, Thos., 65, Hoselea Drive, Dennistoun, 
Glasgow 

Clarke, George G., 6, Smith-sq, Westminster, 
London, S.W. 

Clarke, Joseph, 87, Cazenove-rd, Stamford Hill, 
London, N. 

Clarke, P. B, 31, Wellington-park, Clifton, 
Bristol 

Clarke, T., B.A., Belground, Tankersley, near 
Barnsley 

Clay, R. C., 131, Bedford-rd, Clapham, Lond.. S. W. 

Clayton (F. А.) & Co. 2a, Short-st, aud 25, City- 
rd, Hulme, Manchester 

Clements, G. M., 17, Gresham House, London, E. C. 

Clephan, T. J. S., 24, Standishgate, and 99, 
Dickinson-st, Wigan 

Clifford, Arthur, Corporation Eleetricity Works, 
Talbot-st, Nottingham 

Clifford, J. A. H., 19, Brondesbury-rd, Highgate, 
London, N. 

Clinton, W. С., 52, Claremont-rd, Highgate, 
London, N. 

Close, F. W., Oxley House, Wolverhampton 
Clough, Norman, Ryedale, Surbiton-rd, Kings- 
ton-on-Thames 
Coates, Ernest, Charing Cross & City Electricity 

Co, Ltd, 85, Fenchurch-st, London, К.С. 

Coats, James, Lexington, St. Andrewa-lrive, 
Pollokshields. X. B. 

Cobb, Perey R., Evershed & Vignoles, Ltd, Acton- 
lane Works, Chiswick ; and 18, Craven НШ. 
gdns. London, W. 

Codd, L. B.. Standard Works, Dame Agnes-st, 
Nottingham 

Coftiu, Н. L., 16, Mortlake-rd, Kew 


Cohen (L.) & Co, 5, Albert-ter, Blackpool 

Cole, J., 250, Caledonian-rd, London, N. 

Cole, P. H., 270, Devonshire-rd, Honor Oak, 
London, S.E. 

Coleman, C., Corporation Electricity Dept., 
Hastings 

Collett, A. E., 1, Reginald-ter, Leeds 

Connolly, Hy. (Connolly Bros, Ltd), Blackley, 
Manchester 

Constable, Robert, 7, Goldhurst-ter, Hampstead, 
London, N.W. 

‘ook, A. L., National Telephone Co, 7, Museuin- 
8%, Ipswich 

Cook, E. R., Cecilhurst, Uplands Park. Enfield 

Cook, Stanley S., 22, Curyon-ave, Victoria Park, 
Manchester 

Cooke, Gervase, Park Iron Mines and Collieries 
Co, Ltd, Lydney, Gloucestershire 

Cooke, Wm. Cozens, Edison and Swan United 
Electric Light Co, Ponder's E: d, Middlesex 

Cooper, John H., 25, Roches-st, Limerick 

Cooper, J. N., 56, Morshead-inansions, Morshead- 
rd, London, W. 

Cooper, Leonard, Central Bank-chambers, Leeds 

Cooper, W. R., M.A., B. Sc., A. I. C. (Swinburne, 
Cooper & Baillie), 82, Victoria st, aud 113, 
Tulse Hill, London, S. W. 

Coote, Alfred W. (Dist. Man. of Edison & Swan 
United Electric Light Co), Anne- “, Hull 

Coote, J. F., National Telephone Co, Telephone 
House, Victoria Embankment. London, Е.С. 

Cornell, Wm., 67. May-st, Fulham, London, S.W. 

Coton, Chas., Gipsy Lodge, Bexley Heath 

Cottrell, Wm. В. T., Central London Railway, 
Shepherd's Bush, London, W. 

Couch, Charles Thomas, 133, Cambridge-st, 
Pimlico, London, S.W. : 

Coulson, W. Arthur, 47. Broad-st, Mile End, 
and 40, Ashton-gdns. University- ave, Glasgow 

Cowan, D., Electricity Worka, Croydon 

Cox, E. N., 22, St. Јаше ag, Bath 

Cox-Walkers, North-Eastern Electric Worka, 
Darlington ; and 38, York-pl, Edinburgh 

Cozens- Hardy, E. H. (O'Gorman & Cozens-Hardy , 
82, Victoria-st, Westminster, S.W., and 50, 
Ladbroke-grove, W., London 

Crawter, Frank W., c/o Chloride Electrical 
Storage Со, Ltd,39, Victoria-st, London, S.W., 
and Clifton Junction, near Manchester 

Creak, Capt. Ettrick W., R.N., F.R.S., II. I. E. E., 
1, Hervey-rd, Blackheath, London, S.E. 

Crick, T., York-rd South, West Hartlepool 

Crinks, P. F., 123, Redland-rd, Bristol 

Crocker, Ernest, Corporation Electricity Works, 
14, Dale End, Birmingham 

Crofton, Edward, 45, West Cromwell-rd, Lon- 
don, S. W. 

Crookes, S., Secondary and Technical School, and 
Rose Villa, Claveross, Chesterfield 

Cross, Нагоја G. E., 56, Durnford-st, Stonehouse, 
Devon 

Crowther, А. D., Wardwick, Derby 

Cruickshank, €. B., c/o \. India and Panama 
Telegraph Co, 9. New Broad-st London, Е.С. 

Cruikshanks, G. L., 29, Granville-st, Gateshead- 
on- Tyne 

Cruise, E. G., 95, Merrion-sq. Dublin | 

Culligan, M., 64, Victoria-8*, London, S.W. 


Cummings, G. E. 1, Homefield-rd, Chiswick, 


London, W. 
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Cummins, Charles P. C., Pembroke Technical 
School, Ringsend, Dublin 
Cummins, E. R., 38, Gracechurch-st, London, 
Е.С. 
Curtis, Arthur, Holmwood, Blewbury Lodge, 
5, St. Alban’s-rd, Highgate, London, N.W. 
Curtis, P. C, 65, Dawson-st, Dublin 
Cuthbertson, J. E., Devon House, Calthorpe-st, 
Grays Inn-rd, London, W.C. 
Dafforn, Е. C., Clyne Villa, Canning-crescent, 
Wood Green, London, N. 
Dale, A. Arthur, Daisy Bank, Leckhampton, 
near Cheltenham 
Dale. C. J., Denby, Ha:lemere-rd, Crouch-hill, 
London, N. 
Dale, Sydney, 16, Redmond-rd, Ashbury-rd, 
Loughborough 
D'Alquen, F., 19, Sunderland-rd, Forest Hill, 
London, S.E. 
Dalton, Samuel Thomas, Corporation Electricity 
Works, Bolton-rd, Bradford 
Dalton, T., 2, Faith-st, Leeds 
Daniell, W.F.,18, Sister's-ave, Clapham Common, 
London, S.W. 
Darby, F. H., 5, Church-st, Folkestone 
D'Arcy, A. V. M., 12, Claremont-rd, Rugby 
Davies, Н. S., 150, Westbourne-ter, Paddington, 
London, W. 
Davies, T. H., Gatefield, Clarendon-rd, Lewisham, 
London, S. E. 
Davis, A., Tooting Junction, London, S.W. 
Davis, Edwin А., 23, New Bond-st, Bath 
Davis, Wm., Engineering Dept, Stock Exchange, 
London, Е.С. 
Davy, J. H., 2, Victoris-ave, New Barnet 
Davy, W. J.. Assoc. M. Inst. C. E., Assoc. Inst. E. E., 
M. I. M. E., Crown-bldgs, 62, Old Broad-st, 
London, E. C. 
Dawe, P. H., Kenilworth, Moat-st, Rugby 
Dean, G., с/о Mesera. Dick, Kerr & Co, Abchurel:- 
yard, Cannon-st, London, E.C. 
Debenham, Н. T., 28, Union-st, Ryde, LW. 
De Lacy, H. K, Irlam House, Sea View-rd, 
Liscard, Cheshire 
Dering, Geo. E., Lockleys, Welwyn, Herts. 
Derriman, W. II., The University, Liverpool 
De Ruset, C. H.. c/o Warren Beattie & Со, 
Lower Commercial-st, Middlesbrough 
Devey, A. С., 8, Mincing-lane, E.C., and 73, 
Fernlea-rd, Balham, S.W., London 
Dickson, J., Postal Telegraphs, Aldborough 
House, Dublin 
Dickson, J. D. Hamilton, 
Cainbridge 
Digby, William P., Trafalgar-bldgs, Charing Cross, 
London, W.C. 
Diugle W. H.) & Со, 204, Vauxhall Bridge-rd, 
London, S.W. 
Dixey, A. N., 58, Leigh-rd, Highbury, London, N. 
Dixon, Geo. T., 47, High-bridge, Newcastle on- 
Tyne 
Dixon, Rowland Edward, МоогуШе 
Moor-rd, Headingley, Leeds 
Donaldson, John W., Winters-bldgs, St. Ann's. st, 
Manchester 
Dowsett, H. M., Marconi's Wireless Telegraph 
Co, 18, Finch-lane, London, E.C. 
Doweon, A. H., Veritys Ltd, 5, Queen-sq, Bristol 
Dowson, J. Emerson, 39, Victoria-st, West- 
mins ter, London, S. W 


6, Craumer-rd, 


House, 
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Drake, Mervyn Ово. Carlton, Auckland-rd, 
Upper Norwood, London, S.E. 

Drinkwater (J.) & Sons. Station-rd, Altrincham 

Drysdale, Dr. Chas. V., Northampton Institute 
Clerkenwell, London, E. C.; and Morpeth, 
Hadiey-rd, New Barnet 

Duddell, Wm., 47, Hans- pl, London, S.W. 

Duffy, Jas., 2, Marsh-ter, Darwen, Lancs. 

Dumbrell, J. A., 63, Silverda'e, Sydenham, 
London, S.E. 

Dunn, Н. E.. Marconi's Wireless Telegraph Со, 
Ltd, 18, Finch-lane, London, E.C. 

Eakin, W. C., Corporation Electricity Works, 
УаЛеу -га, Bradford 

Eaton, Win. Waiton, 1. Half Moon.st, Cork 

Eccles, E. Somerset, £1, Claremont-sq, Penton- 
ville, London, N. 

Eckstein, August, Peel Works, Adelphi, Salford; 
and Brantwood, Oak Drive, Fallowfield 
Eden, Augustus, Епишеег-ш-СшеГв Depart- 
ment, General Post Office, London, E. C. 

Edwar ls, E., 5, Albany Drive, Herne Bay 

Edwards, S. J., 129, Claughton-rd, Birkenhead 

ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Crosa-rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 

Eley, А. H., 95, Northeote-rd, New Malden, 
Surrey 

Elliott. A.G., BSc., 5, Bickenhall-mans, Gloucester- 
pl, London, W. 

Elliott, W. R, Municipal Electricity Supply 
Works, East Ham 

Ellis, W., Е.В S., 12, Vanbrugh-hill, Black- 
heath, London, S.E. 

Ellison (G.) & Co, Winchester House, Victoria-sq, 
Birtningham 

Elphinstone, G. K. B., Century Works, Lewisham, 
London, S.E. 

Elvin, Е. P., 52, Thicket-rd, Anerley, London, S. E. 

Emerson, N. R., 65, Craddock-st, Spennymoor, 
Durham 

Endacott, Norman, St. Lawrence House, Ash- 
burton, Devon 

Etlinger, George E., Kincaid, Waller, Manville & 
Dawson. 29, Gt. Greorge-st, London, S.W. 

Evans, C. J., 108, Castelnau, Barnes, London, S. W. 

Evans, E. C, 7, Mount Pleasant, Waterloo, 
Liverpool, W. 

Evans, Griffith Н. D., Talarfor, Barmouth, North 
Wales 

Evaus Mortimer, Savile Club, Piccadilly, Lon- 
don, W. 

Evans, У. H.. Pendeford, Roby, Lanes. 

Everett, E. I., 151 & 152, Great ЗаЙгов-ШИ, 
Holborn Viaduct, London, E.C. 

Ewart, J. W., Surrey House, Chiltern-rd, Wend- 
over, Bucks 

Eymers, F. C., 34, Woodland-ter, Charlton, Kent 

Еупоп, Walter, 18, Hengist-rd, Northumberland 
Heath, kent 

Fairall, Сео. W., 27, New-bridge-st, Wolver- 
hampton - 

Fairbairn, J., Walsgrove-on-Sowe, nr Coventry 

Fairclough, W. Н., 22, Jackson-st, Sunderland 

Fairley, Alex, Altrincham Electric Supply, Ltd, 
Stamford New-rd, Altrincham, Cheshire 

Falkingham, J., 183, Carlyle-st, Manningham, 
Bradford 

Fawdry, Е. W., 3, Lansdowne-cres, Worcester 
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Fawssett, E, 219, Osborne-rd, Jesmond, New- 
саз е-оп-Тупе 

Fell, Alfred, 7, Elborow-st, Rugby 

Ferguson, С. Ј., 106, Bunbill-row, London, Е.С. 

Ferguson, James, 18, Cambridge-st, Glasgow 

Few, Н. J., Melrose, Сеу |сп-га, Westcliff, Sussex 

Field, Algernon Sidney, Aberdeen Lodge, Worple- 
rd, Wimbledon 

Field. C. L., 15, Upper Marsh, Lambeth, London, 

E 


Field, H., 38, Mincing-lane, London, Е.С, 

Field, John E., jun., 13, Leinster-sq, Rathmines, 
co. Dublin 

Fielding (C. F.) & Co, 284, Grand-parade, Cork 

Fielding, J. W., 59. Dairyhouse-rd, Derby 

Finlay. Archibald H., A. C. G. I., X. I. E. E.,“ Willea- 
den," Holy wood, co. Down, Ireland 

Firmin, F., 33, Cliffe High st, Lewes 

Fithian, A. W., 22, Victoria-ave, Whitley Вау, 
Northumberlaud : 

FitzGerald. Desmond G., “Stanhope,” Ashen-rd, 
Clare, Suffolk 

Flather, A., 87, Cemetery-rd, Beeston Hill, Leeds 

Fleetwood, Н. O., Engineering Department, 
G.P.O., Cardiff 

Fleming, A. H., A. I. E. E., Royal Coll. of Science, 
Dublin 

Fleming, Prof. J. A., M.A., D.Sc., F.R.S.. M. I. E. E. 
University College, Gower-st, London, W.C. 

Fletcher, G. E., A. M. I. СЕ. M. I. E. E., 77, King- 
st, Manchester; and The Homestead, Cale 
Green, Stockport 

Fletcher, H., Hillside Cottage, Hayle, Cornwall 

Flower, Spencer, Middle Hill, Broadway, 
Worcester 

Foinet te, T W., Didsbury College, near Manchester 

Forrest, R., York-rd, West Hartlepool 

Forster, C. W., Wynnstay, Roebuck, Milltown, 
со. Dublin 

Forster, R., Messrs. J. Sunderland & Со., Victoria 
Electrical Works, Halifax 

Foster, A. Le Neve, 4, Bickenhall-mansions, 
Gloucester-pl, London, W. 


Foster, G. Carey, Principal University College, . 


London, W.C. ; and Ladywalk, Rickinans- 
worth, Herts, 

Fournier, E. E., Prisma, Dalkey, co. Dublin 

Fowkes, Fred., R. H. Fell & Sous, Ltd, Hawke- 
stead, Ambleside 

Fowler. John, 87, Harley-rd, Harlesden, London, 
N.W. 

Fowler, W. E., 11, Beckwith-rd, Herne Hill, 
London, S.E. 

Кох, Charles G., Ernest Е. Moy, Limited, 3, 
Greenland-pl, Camden Town, London, N.W. 

Fox, Е. J. (Willans & Robinson, Ltd,), Victoria 
Works and Grosvenor House, Clifton-id, 
Rugby 

Francis, Е. 5. National Telephone Со, 6-8, 
Marshalsea-rd, London, S.E. 

Francis, F. W., Engineer-in Chief's Dept, 
National Telephone Co, Victoria Embank- 
ment, London, E.C. 

Francis, O. F., Burgh Electricity Works, Kirkcaldy 

Franks, A.. 44, Market-at, Manchester; aud 60, 
Bradehawgate, Bolton 

Fraser, А.. Electra House, Finsbury Pavement, 
London, Е.С. 

Fraser, C. W., 10, Eastwood-cres, Thorrliebank, 
near Glasgow 


Frecland, W. J. F., c/o Messrs. Crompton & Co, 
Arc Works, Chelmsford 

Freeman, Oliver, Municipal Technical Institute, 
Portsmouth 

French, Archibald John, 6, Fordyce-rd, Lewis 
ham-pk, London, S.E. 

French, С. L., “ Ashleigh,” Curtis-rd, Horn- 
church, Essex 

Freucdemacher, P. W., 47, Kitto-rd, St. Catherine х 
Park, New Cross, London, S.E. 

Friedlinder, P. R., Nonpareil House, London-rd, 
Chelinsford 

Frith, Julius, A., A. I. E. E., F. Ph.Sc.,69, Richmond- 
grove, C-on-M, Mauchester 

Fry. H., со J. Sunderland & Co, Halifax 

Fuller, R. F., Neston-pk, Corsham, Wilts 

Fulton, T. Crichton, A. I. E. E., 44, West George- 
st, Glasgow 

Galsworthy, Montague H., 17, Inglis-rd, Ealing. 
London, W, 

Gambhrel, T. E., Grasmere, Allfarthing-lane, 
Wandsworth, London, S.W. 

Garland, J. S., 51, Bridge.st, Warrington 

Garrard, Chas. C., Ferranti Ltd, Hollinwood, 
Lanes. 

Garrett Bros., 25, Mount-st, Northampton 

Gaskell, Holbrook, Woolton Wood, Woolton, 
Liverpool 

Gatrill, A. F. M., Unsworth, Filey-ave, Stcke 
Newington, London, . 

Gavey, Arthur, c/o J. Gavey, C.B., Engineer-in- 
Chiet’s Office, G.P.O., London, Е.С. 

Gemmell, Thomas, 0. & S. W. Rly, St. Enochs 
Station, Glasgow 

Gibbons, James, Haseley Iron Works, Назе\су, 
Tetsworth, Oxtordshire 

Gibbons, J. О. G., 451, Stratford-rd, Old Traffu: d- 
rd, Manchester 

Gibson, J. Е., 13, Upper Mount Pleasant-ave, 
Ranelagh, Dublin 

nilbert, Arthur С. 52, Edgware-rd, Loudon, W. 

Gilbert, John J., 72, Cambridge-st, The Cres- 
cent, Birmingham 

Gilham & Shepherd. Bulwell, Notts. 

Gimingham, Edward A., Edison and Swan United 
Electric Light Company, Ponders Епа, 
Middlesex; and J, Cranbourn-mausions, 
Cranbourn-st, London, W. O. 

Girling, Н. P., Boxinoor, Queen-st, Chelmsforct 

Gledall, E., Marconis Wireless Telegraph Со, 
Ltd, Chelmsford 

Gleeson, С. & R., 45, Bell-st, 
London, N.W. 

Glendenning, 5. E., Thorpe Hamlet Cottage, 
Norwich 


Edgware- ral, 


Glynn, H. J., 19, Colman-st, and Mere Lodge, 


Dowsett-ave, Southend-on-Sea 
Goode, С. P., 6, Lombard-st, London, Е.С. 
Goodwin, Robt., 58, Renfiekl-st, Glasgow 


Goolding, Edmund, British Thomson-Houston 


Со, Rugby 


Goslin, E. Т., Corporation Tramways, 88, Ren- 


field-st, Glasgow 


Gott, J., Commercial Cable Company, 55 and 56, 


Bishopsyate-st Within, London, E. C.; and 


, 


6, Lorna-rd, Hove, Sussex 


Graham, А. H. I.. Castle Сгіпе, Six Mile Bridge 


co. Clare, Ireland 


Graham, E. V., 78, Woodland ter. Charlton, 


London, S. E. 
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Graham, H. B., The Croft, Chantry-rd, Мсзееу» 
Birmingham 

Grahain, W. J., 78, Woodland-ter, Charlton, Kent 

Granville, W. P., Electrician, 214, Gieen-Janes, 
Finsbury Park, London, N. 

Gray, Andrew, c/o Marconi's Wireless Telegraph 
Co, 18, Finch-lane, London, Е.С. 

Gray, Jobn, B.Sc., A.R.S.M., 9, Park.hill, Clap- 
ham Park, London, S.W. 

Gray, William E., India Rubber, Gutta Percha 
and Telegraph Works Co, Ltd, Silvertown, 
London, Е. 

Green & Abbott, 473, Oxford-et, 1L Stourclitfe- 
st, and 43, Crawford-st, Londoo, W. 

Green & Co, 57, High.st, Aston, Birmingham | 

Green, G. W., 92, Victoria-st, London, S.W. 

Green, W. ‚ Corporation Electricity Dept, Toan 
Hall, Southport 

Greenhill. J. E., Downs Park- rd, Clapton, Lond, N. E. 

Greeves, O. V., Portadown, Ireland 

Grey. Wm. J., 14, Hazeldene-rd,Chiswick, Lond, W. 

Grierson, Wm., 7, Bridge-st, Glasgow 

Griffiths, Albert, D.Sc., Birkbeck College, 
Breams-bldgs, London, E.C. 

Grimsley, Е. C., Dorothea Works, Belgrave-rd, 
Leicester 

Grinyer, W. C., Science-bldgs, Tonbridge 

Groves, W. Е., 26, Stanmore-rd, Edgbaston, Bir- 
mingham 

Gümpel, C. G., 70, Newman-st, Oxford-st, Lon- 
don, W.; and 3, Elm-rd. Beckenham 

Habington, Е., 40, Jervis- st, Dublin 

Hadley, Arthur E., Electrical Co, Ltd, 121--125, 
Charing Cross. rd, London, W.C. 

Hager, C. W., Siemens Brothers & Co, Woolwich 

Hakoumoff, A. R., 45, Ormiston-rd, Uxbridge-rd, 
London, W. 

Hall, Sydney E., 82, Norfolk-rd, Ilford, Essex 

Hall & "Webb, Midland Arcade-chmbra, 8, New- 
st, Birmingham 

Hammond & Hussey, 23 & 25, High-st, Croydon 

Hampshire, P. M., Finsbury Technical College, 
Leonard-st, London, E.C. 

Hampton, А. S., 25, Killamont-st, Glasgow 

Handley, B, Corporation Electric Lighting Works, 
Portsmouth 

Hanke, F. T., Inglewood, Benton, Newcastle-on- 


Tyne 

Hansard, Arnold Greaves, B.A., 53, Victoria-st, 
London, S.W., and Helford, Limpsfield, 
Surrey 

Harben, W. A., Hinton St. Mary, Sturminster, 
Newton, К.З.О. 

Hardstone, 8. A., National Telephone Со, Теје- 
phone House, Victoria Embankment, 
London, E.C. 

Harris, A. F., 57, Acre-lane, Brixton, London, S.W. 

Harris, L. J., 77, Sutherland-ave, London, W. 

Harrison, Н. H., c/o Korting Broes, 55, Victoria- 
st, London, S. W. 

Hart, James H., 8, Sugden- rd, Lavender bill, 
London, 5. W. 

Hart, J. O., 8, Manor-st, Bolton 

Hartiey, W. А, Cyclops Works, Sheffield 

Harvey, Leonard C., Handcock A Dykes, 
$, Nicbolas-bldgs, Newcastle-on- Tyne 

Hawes, Е. B. O., 1, Wellington-chmbrs, Bucking- 
ham-gate, London, S.W. 


Hawkins, Frank J., Grafton House, Wo cester 


Park, Surrey 
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Hawtayne & Zeden. 9, Queen.st.pl, London, Е.С. 

Hay. J. А., Dick, Kerr & Co, Abchurch-yard, 
Cannon-st, London, Е.С. 

Hayeraft, H. C., I. Sc., Rosyth, Babington-rd, 
Streatham, Lon don. S.W. 

Haydock, J., Palatine-Lidgs, Blackpool 

Hayne, R. H., c/o F. A. Glover & Co, 
10 and 12, Garrick-st. London, W. C 

Headland & Headland, High-st, Leyton, Essex 

Heap. Arthur C., 1, Eliot-park, Lewisham 
Hill, London, З. E. 

Heath, C. R., 3, Cedar Walk, Oldfield Park, Bath 

Hebbert, E. G., Aysgarth, Calverley Park-gdns, 
Tunbridge Wells 

Heffernan, T., 76, Morshead-mansions, Elgin- -ave, 
Maida V ale, London, W. 

Henderson, Harry, Killowen- -st, Low Fell, New- 
castle-on-Tyne 

Henderson, J., Kiunoul!, 
Guildford, Surrey 

Henderson, J. F., Albion Motor Car Co, South 
xt, Scotstoun, Glasgow 

Henderson, J. H., 465, Lancaster-ave, Fennel.st, 
Manchester 

Henderson, John, D.Sc., Polytechnic Institute, 
105, Borough.rd, London, S. E.; and Kin- 
noull, Warwicks Bench, Guildford 

Henderson, W., 65, Broxash-rd, Clapham Com- 
mon, London, S.W. 

Henriques, David, Postal aelegraphe, G.P.O, 
Belfast 

Hepworth, T. S., 22, Wilfred-st, Derby 

Herbert & Moult, Parker-st, and Derbyshire- 
Jane, Hucknall Torkard, Notts. 

Herod, У. H., 47, Daleview-rd, Stamford Hill, 
London, N. 

Hewer, Frank, 45, Barrowgate-rd, Chiswick 

Hewett, А. У., Trull, Taunton, Somerset 

Hewitson, J. R., Siemens Brothers & Co, Ltd, 
Hadrian-rd, Wallsend-on-Tyne 

Hewlett, H., 16, Stansfield.rd, Brixton, Lon- 
don, S.W. 

Hibberd, C. F. M., Carnaby-chmbrs, Carnaby.st, 
London, W. 

Higgett, Јоћо Wm., 518, Hyde-rd, Ardwick, 
Manchester 

Higgins, Chas. H., 95, Cranwick-rd, Stamford 
Hill, London, N, 

Hillard, Geo., 14, Osborne-rd, Leyton, Essex 

Hind & Son, Little Brown-st, Stockton-on-Tees 

Hirst, Hugo, General Electric Co, Ltd, 67, 69 
and 71, Queen Victoria-st, London, Е.С. 


Ltd, 


Warwicks Bench-rd, 


Hocking, Е. L., 10, Avenue-rd, Highgate, 
London, N. 
Hodges, H. D., 5, Childebert-rd, Balham, Lon- 


don, 5. W. 

Holmes, Ernest, c/o Messrs. Siemens Brothers & 
Co, Limited, Woolwich, Kent 

Holmes, Frank, St. Winifred's, Norbury, Streat- 
ham, London, S.W. 

Holmes, В, J. M., 54, Rye-hill, Newcastle-on- 
Tyne 

Holt, i. ‚ 45, Neville-rd, Forest Gate, London, E 

Honey well, F., 5, Suroiton Park. ter, Kingston- 
on-Thames 

Hope-Jones, R., Organ Works, Hereford 

Horn, А. A., 29, Christchurch-rd, Doncaster 

Horn, T. L., 10, Torridon-rd, Catford, London, 
S.E. 

Horne, A. R., Heriot Watt College, Edinburgh 
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Horsnaill, W. O., c/o Messre. Crompton & Со, 
Arc Works, Chelmsford 

Houghton, R. H., 25, Woodstock-rd, Croydon 

Houustield, Е. C., c/o Dick, Kerr & Co, Abchurch- 
yard, Cannon-st, E.C., aud 168, Erlanger-rd, 
New Cross, S.E., London 

Housman, Robert Holden, c/o Messrs. Kynoch, 
Ltd, Lion Works, Witton, Birmingham 

Howard, B. F., Cottingham, 29, Cambridge-rd, 
Bromley, Kent 

Howell & Co, Rodbourna-rd, S sindon 

Humphrey-Moore, M. G. A. ‚5, Webster-gardens, 
Ealing. London, W. 

Hunter & Со, 84 & 85, Chancerg-In, Lond, W.C. 

Hunter, John M., 108a, W. Regent-st, Glasgow 

Hunter, The 11. Sutfield.chinbra, 79, Davies- 
at, London, W. 

Huskisson, W. M., 45, Cambridge-zdna, North 
Kensington, London, W. 

Imbuxch, Ernest, 55, Upper Tichbo ne-st, 
Leicester 

Immiech, О. C., 102, Tollington-park, London. N. 

lunes, Albert, 24, Butterfield-st, Richmond-hill, 
Leeds 

lonides & Manuel, 116, Chancery In, London, W.C. 

Jack, J. W.,25, Montpelier, Viewforth, Edinburgh 

Jackson Bros, The Broadw ay, Plaistow, London, E. 

Jackson, W. А., Corporation Electricity D pt, 
Town Hall, Manchester 

James, E. H., Ashley -rd, Springbourne, Bourne- 
mouth 

Jatnieson, Prof. Andrew, M.Iust.C.E., F. R. S. E., 
Electrical and Engineering E Science- 
Taught " Consulting Engineer, 16, Rosslyn- 
ter, Kelvinside, Glasgow 

Jamieson, S. T., cs. “ Newington,” 
India & Рапаша Telegraph Сә, 
Broad-st, London, Е.С. 

Jamieson, Walter, 7, Rockdove-gdns, Tolleross, 
Glasgow 

Jay, W. H., Electricity Works, Durham 

Jetfeoat, Charles, Technical School, Limerick 

Jenner, W. A., 56, High-st, Battle, Sussex 

Johnson, Claude, jun., 7, Cookhridge-st, Leeds 

Johnson, J. Y.. 116, St. Vincent-st, Glasgow 

Johnson (W.H.) & Son, St. James-street, King's 
Lynn 

Joll, F. W., Electrical Co, 121-125, Charing Cross- 
rd, London, . (“. 

Jolley (F. W.) & Co, 19 High-st, Crewe 

Jones & Crompton, Harford st, Birmingham 

Jones Harry, 56, Springficld-rd, New Southgate, 
Ne and 189, Druminond-st, N.W., London 

Jones, J. 25. King Edward- street, Isliugton, 
London, N. 

Jones. W. A., 69, King-st East, Rochdale 

Jones, W. A., Westminster Electric Supply Cor— 
poration, Eccleston-pl. London, S.W. 

Judson, К. H.. Atlas Carbon and Battery Co, 
19, Ewer-st, London, N.E. 

Juleene, H. F. ‚ 254, Lavender hill, London, S. W. 


c/o West 
9, New 


Keays. Arthur M., Roseneath, Portsmouth- rd, 
Woolston, Southampton 
Keith - Harvey, G., 49, Finsbury - pavement, 


London, E.C 
Qu Geo., Elec. Station. (Cornet at, Pitfield-st, 
„& 54, Park.at, Camden Town, N.W., Lond. 
NER E. G., 4, Ridinzhouse.st, London, W. 
Kennard, A. E. “Somerton,” Bromley-rd, 
Catford, London, S. E. 
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Kennedy, D. H., 8, Lyncroft-gdns, Ealing Dean, 
W., and 126, Cromwell-rd, S.W., London 

Kennedy, Donald R, Royal-bldga, 100, Briggate, 
Leeds 

Kennett A. J. N., 256, Weaste-lane, Weaste, 
Manchester 

Kerr, George A., Woodside, Salter's-hill, Upper 
Norwood, London, S.E. 

Kilroy, W. D., Acton-lane Works, London, У. 

Kimber, H.W., c/o Dick, Kerr & Co, Abchurch-yd, 
Cannon st, London, Е.С. 

King, O. C. F. 18, High- rd, Chiswick, London, S. W. 

King. S. H., 97, Shoe-lane, London, E. C. 

King. W. F., Lonend, Trinity, Edinburgh 

Kirby, Chas., 11, Greek- st, Soho, London, W. 

Kirby, G. C., 11, Parks, Ne sport, Mon. 

Knight, Alfred W., Cuckfield, and Station Iron 
Works, Hayward's Heath, Sussex 

Knowles, C. E., Electricity Works, 
Derbyshire 

Kolkhorst, A., 54, Sy dney st, S. Kensington, 
London, 8. W. 

Laidlaw, D. H., Claygate-villa, Beaconsfield- rd, 
Southall, Middlesex 

Laidler (James) & Sons, 83, New Elvet, Durbam 

Lamb, C. G., B.Sc., Engineering Department, 
The University, and 77, Glisson-rd, Cam- 
bridge 

Lamb, F. J., 52, Queen’s-ave, 
London, N. 

Lane, W. H., Perugia, Sidney- rd. Staines 

Langdon-Davies, C., 45, Redcliffe.sq, South Ken- 
sington, London, S. W. 

Langlais (T.) & Co, 31, Bordage-st, St. Peter 
Port, Guernsey 

Langley, F., 60, Hawksley-ave, 
Sheffield 

Latimer, F. D., National Telephone Co, Tele- 
phone House, Victoria Embankment, Lon- 
don, Е.С. 

Law, Ernest. 5, Wilton-st. Grosvenor-pl, Lond., W. 

Lawrence, W. A; 177. London-rd, C roydon 

LEACH, Н. L., $, Victoria-st, Westminster, 
ind 28, Drewstead rJ, Streatham, London, 
S.W. 

Leaf. H. M., 47, Victoria-st, London, S. W. 

Le Claire, August, 67. Praed-st, London, W. 

Ledger, Р. G., 210, High-rd, Lee, London, S.I. 

Lednor, R. T., Albert -st, Ramsgate 

Leggat, John, c/o Ernest Scott & Mountain, 
Newcastle-on-Tyne 

Legge, W. Y., Corporation Electricity Works, 
Southport 

Leigh Joh, 45 O!d Ford-rd, Bethnal Green, 
London, Е. 

Lemmens, Gustave J., 103, Clifton-hul, 
John's Wood, London, X. W.: and 
Manufacturing Co, Ltd, Brighton 

Levin, A. E., 504, Amhtrst: Ра Stoke Хем ington, 
London, N. 

Lewis, Frank M., Reason Manufacturing Со, Ltd, 
ewes: rd, Brighton 

Lewis, Н. F. W., 25. C.llege-*ill, 
London, Е.С. 

Lewis (Henry & Co, 2, Gt. Quebec-st, London, W 

Robert, 97, Glenluce-rd, Blackheath, 
London, S.E. 

Lichtenberg, Carl L., Electricity Works, 
sington Court, London. W. 

Liddel, D. I., Corporation Tramways, Glasgow 


Glossop 


Muswell Hill, 


Hillsbrouzh, 


St. 
Reason 


С 
annon-st, 


Ken- 
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Liffen, J. J., 40, Windmill-rd, Croydon 

Lines & Co, High-rd, Ilford, Essex 

Linford, W., Borough Electricity Works, Horn- 
rev, Middlesex 

Linsell, S. E., Martin's Hall, Stebbing, Essex 

Loam, Edgar, Moditonham, near Saltash 

Lock, W. B., 15 and 16, Norfolk-st, King’s Lynn 

Lockver, C. Jones. 8, Ne- rd, Oxford 

Lord, F. A. B., W. F. Dennis & Со, 49, Queen 
Victoria-st, London, Е.С. 

Lord, Wm., 41, Albert-rd, Midelles rough 

Loring, F. H., 7, Doughty-st, London, W. C. 

Love. С. S., Winchester Electric Light and Power 
Co, Ltd, Electricity Works, Winchester 

Lovell, В. P., c/o Ferranti Ltd, Hollinwood, 
Lancs. 

Losey, A. Féri, 20, The Common, Woolwich 

Lowe, F. J., 5, Pearson-ter, Queen's-rd, Leeds 

Lowe, J. W., Corporation Electricity Works, 
Bury, Lanes. 

Lowndes, Charles E., 162, Shaftesbury-ave, Lon- 
don, W.C. ; and 9, Woodridings ave, Hatch 
End, near Watfoad 

Loweon, James, 10, West Campbell-street, Glas- 

ow 

TE L., 97, St. Mark'srd, N. Kensington, 
London, W. 

Lucas, Wm., M.A., 25, Glaslyn-rd, Crouch End, 
London, N. 

Lugard, C. E., Manager Electrical Dept, А. B. P. 
Accumulator Co, Ltd, Parktield Works, 
Stockton-on-Tees 

Luke, H., 14, Brazennose-st, Manchester 

Lundberg, P. A., Pioneer Electrical. Works, 477- 
487, Liverpool-rd, London, Х. 

Lunn, E., Corporation Electricity Works, Hud- 
dersfield 

Lusby, A. J., 23, Springbank, Hull 

Lattrell-Edward H., Electricity Station, Fleet- 
st, and 55, S. Riclinood-st, Dublin 

Lymm, T., Corporation Electricity Works, Wigan 

Lyth, W. F., Cheshire Lines Railway Com- 
mittee, Manchester 

Macadie, D., National Telephone Со, 65, Station- 
st, Nottingham 

McCaffery, Jas., 40, Eccleston-place, Belgravia, 
London, S.W. 

McCall, R. Burns, 75, Waterloo-st, Glasgow 

M'Dermott, John, 1684, St. Vincent-st Glasgow 

McDonnell, Thos., 1074, Tenth-st, Trafford-park, 
Manchester 

McDouall, A. P., Notting Hill Electric Light Co, 
140, High-st, Notting Hill, London, W. 

McGeoch, Wm., jun, 46, Coventry-rd, Birmingham 

McGillivray, H., Newcastle and District Ele trie 
Light Co, Ltd, 38, Grainger-st W., New- 
caxtle-on-Tyne 

McKinlay, C. T., 79, St. George’s-rd, Leyton 

McKinnon, L., Corporation Tramways, Glasgow 

Malay, Wm., Thornwood, Langside, Glasgow 

McLellan, Robt., 104, Renfrew-st, Glasgow 

Macphail, A. J., 28, Princes-rd, Liverpool 

McQuown, F. C., 194, Regent’s Park rd, London, 
N.W. 

Maddison, W. G., 1, Silverdale-st, South Hetton 
Colliery, Sunderland 

Mai- s. J. B., National Telephone Co, 28, Market- 

at, Aberdeen 
lallen, (3. F., 56, Canning-rd, Addiscombe, 
Durrer 
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Malek Е. М. A., 51, Glazbury-rd, W. Kensington, 
London. W. 

Maling, Frederick Т., 14, Ellison-pl, Newcastle- 
оп-Тупе 

Malley, John D., 12, Richardson-st, Smithdown- 
rd. Liverpool 

Manners, H., 80, New Kent-7d, London, S.E. 

Manson, W., Gt. Northern Telegraph Co, Aberdeen 

Manuel, Constantine, 116, Chaucery-ln, London, 
W. C. | 

Marconi, Chev. G., Marconi's Wirelesa Telegraph 
Co, 18. Finch-lane, London, К.С. 

Margetts, J. M. A., Corporation Electricity Works, 
Norwich 

Marlow, Wm., 55, Ingersoll-road, Shepherd’s 
ush, London, W. 

Marsden, Herbert S., Corp ration Electric Light 
Station, Derby 

Marsh, Win., Corporation Tramways, Brighton 

Marshall, A. W., 180, Louzhborough-rd, Brixton, 
London, S.W. 

Marshall, C. Н. 748, Cornwall-mansions, Clarence 
Gate. Regent's Park, London, N.W. 

Marshall, S. B., Electric Fittings Со. 38, Coa- 
duit-st, New Bond-st, London, W. 

Martin Вгоз., 9 and 11, Corporation-rd, Middles- 
brough 

Martin, В. W., Barrowby, Grantham 
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Walker, Henry John, 9, Gladstone-ter, Gateshead- 
оп-Тупе 

Walker, J. А., 206, Bath.st, Glasgow 

Walker. Sydney F., Bloomfield-cres, Bath 

Wall, G., 75, Rochester-avenue, Upton Park, 
London, E. 

Wallace, G., 151, Upper Rathmines, Dublin 

Walmsley, Prof. В. Mullineux, D.Sc., F. R. S. E., 
M. I. E. E., Principal of the Northampton 
Institute, Clerkenwell, London, E. C. 

Walter, Louis H., Institution of Electrical Engi- 
neers, 92, Victoria-st, London, S. W. 


Епа га, 
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Walton, Neville, Corporation Tramway Dept, 
Nortbampton 

Ward, Edwin, 38. Osborne-rd, Southampton 

Ward, J. W., Glengarry, Bournemouth Park-rd, 
Southend 

Ward, R. G., Messrs. John Brown E Co, Sheffield 

Warner, Henry, 171, Parrock-st. Gravesend 

Warren (H. №.) & Co, 131, St. Domingo-rd, 
Everton, Liverpool 

Warren, T. W. A, 26, Carmen st, 
London, Е. 

Watkinson Јо & Co, 1634, Brunswick-rd, Poplar, 
London, Е. 

Watson, Michael, 4, St. Nicholas-bldga, New- 
castle-on-Tyne 

Watts, Ewart J., Marconis Wireless Telegraph 
Со, 18, Fincli-lane, London, Е.С. 

Webster, Wilson E. 16a, Selsdon- rel, Croydon 

West. Charles, Cherry-st, Coventry 

Weston, Robert, 100, Mortimer-rd, Kingsland, 
London, Х. 

Wetherell. J. W.. Carbis Вах, Lelant, Cornwall 

Wheeley, Chas., The Jetty, Margate 

Whichell, Norman, 137, Axhby-rd, Loughborough 

White, Chas., 24, Wolseley-rd, St. Helens, Lancs. 

White, Нуег. 2. Canterbury-rd, West Croydon 

White, Thos. M., 9, Mill-st, Hanover-sq, Lon- 
don, W, 

Whittle, Geo., 61, Walton-rd, Kirkdale, Liverpool 

Wigan, C. H.. Cromwell House, East Sheen 

Wigram, A. W., Electric Power Station, Stavor- 
dale-rd, Weymouth 

Wild, L. W., Westminster Eleetrical Testing La- 
boratories, York-mansion, York-st, Lon 
don, S. W. 

Wilkins, С. F., Manager Nalder Bros. & Co, 
12, Cartaret-st, Queen Anne's- gate. S. W., and 
45, St. Мату '8-џутоуе, Chiswick, W., London 

Williams, S., Electricity Supply Works, Mother- 
well, X. B. 

Williamson. A. E., 28. Commercial-rd, Guildford 

Williamson, A. F., 12. Langholm-cres, Darlington 

Willmott, 8. G., 45, Dunamure-rd, Stamford 
Hill. London. X. 

Willinott, Arthur, Jandus Arc Lamp and Electric 
Со, Hartham Works, Holloway, London, №. 

Willsoo, Wilfred D., 162. High-st. Croydon 

Wilson (C. S.) & Co, 77, Regent-rd, Liverpool, N. 

Wilson, J. G., 27, Merrick.sq, Newington, 
London, S. E. 

Wilson, J. R.. 20. Ox'ord-.s*, Manchester 

Wilson, W. H., 52, Avenmore-rd, Kensington, 
London, W. 

Wimshurst, E. J., Beulah House, South-ave, 
Buxton 

Winterton Electrical Co, 2, Bemerton-st, Isling- 
ton, London, Х. 

Wolfe, John, 109, Victoria-st, London, E.C. 

Wood, Henry George, South-Eastern Railway 
Telegraph Department, London Bridge, S.E. 

Wood, Lionel, 4, Simonside-terrace, Heaton, 
Newcastle-on-Tyne 

Wood, Maurice А. 79, Lansdowne-rd, Old 
Charlton, London, S.E. 

Wood (T. H.) & Sons, 206, Broadway, Bexley 
Heath, Kent 

Wood, W. H., 52, Woodstock-rd, Bedford Park, 
Loudon, W. 

Woodfin, №. С. 60, Ravenswood-rd, Redland 
Bristol 


Poplar, 
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Woodward, P. J., Poldhu Hotel. Mullion, Corn- 
wall 

Woodward, W. R., Beaumont Works, Boleyn-rd, 
and 259, Neville-rd, Forest Gate. London, E. 

Wordley, F., 33, Norinan-road, St. Leonards 

Wort, Arthur, 20, Tavistock-road, Forest Gate, 
London, E. 

Wraith, W. H., Western Electric Со, North 
Wool sich; and Bank House, Ossett 

Wright, Hugh F., 14, Swinburne-rd. Ea:lesclitfe 
Junction, R. S. O., co. Durhain 

Wright, Thos., 156, Bothwell-st, Glasgow 

Wylie, Alex. Меххга. John Wilson & Son, Vulcan 
Iron Works, Kirkfield. Johnstone. N. B. 

Yale, T. P. Osborne, Blaenau Festiniog, N. 
Wales; and 2,Gt. Winchester. st. London Е.С. 

Young. Julian Elton, c/o Eastern Telegraph Co, 
Electra House, Finsbury-pavement, London, 
E.C. 

Young. Frank, Studley, Ripon 

Young, Joseph, 7, Skipton-st, London-rd, Lon- 
don, S.E. 

Young, W., Avleabury, Bucks. 

Zereca, J. O., Cleveland, Marshall- rd, Sutton, 
Surrey 


ELECTRICIANS — Contracting. 


BISHOP (W. J.) & CO, Faraday Works, Gladstone- 
rd, Croydon 

Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.: and at Paris, Brussels and 
Milen See Advts., pp. 1050 and 1276 

British Westinghouse Electric & Mfg. Co, Ltd, 
Westinghouse-building. Nortolk-st, Strand, 
London, W.C. See Adyt.. р. 1091 

Electrical Company, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury-ave, London, 
W.C. ; Grosvenor-chinbrs, 33, Blacxfriars-st, 
Manchester: Baltic-chmbrs, Wellinyton-st, 
Glasgow: 134, North-st. Brighton: 17, 
York-st, Sheffield: and at Belfast and Dub- 
Ни See insert Advt. facing p. 1092 

tifkins (A. V.) & Co, 68, Victoria-st, London. S.W. 


INDIA RUBBER, GUTTA PERCHA & TELE- 


GRAPH WORKS СО. Ltd, 106, Cannon-st, 
London, Е.С. Works: Silvertown, Essex. and 
Perian, France See Advt., p. 534 

Jones, S. W. Н., 19 and 20. New-st, Worcester 

Lance, Н. Willoughby, 9, Tudno-st, Llandudno, 
N. Wales 

Mackay (Т. M.) & Co. 65. Па јат -гд, Ayr; and 
at Glasgow and Kilinarnock 

McWhirter, William, 214, Holm-st, Glasgow 

Scholes (George Н.) & Co, Blantyre-at, Chester- 
rd, Manchester 

Stegmann, Geo, 10. North Side, Wandsworth 
Common, London. S.W. 

Swindell, Н. C., 144, Tower-rd, Aston, Birming- 
ham 


ELECTRICIANS - Domestic. 


BRITISH PROMETHEUS COMPANY, Ltd, 
18. London. rd. Kingston-on- Thames (Prome- 
theus Kingston-on- Thames, 11% P. O. Kingston) 
For ditai zas to our Manufactures eee page 188 

Hamp-hire, P. M., Finsbury Technical College, 
Leonard-st, London, E.C. 

Stegmann, Geo., 10, North Side, Wandsworth 
Common, London, S.W. 


i 
| 


ELECTRICIANS — тзрес па. 


| Calver, W. G., Corporation Electric Tramways, 


| Reading 
Doughty, С. H., Shoreditch Town Hall, Old.st, 


London, E.C. 
Down, F. J., A. M. I. C. E., F.C. S., M. I. E. E., Har- 
penden, Herts. 


Џ 
| 
| 
| ELECTRICAL STANDARDIZING, TESTING AND 


TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd. London, W.C. 
(Standardizing London, 5048 Gerrard) 


st, Glasgow 

Marshall, R., Electricity Works, Ayr 

Mills, Н. L., Corporation Electricity Works, 
Southampton 

Murdock, A. D., Electricity Works. Black pool 


| 
Fulton, T. Crichton, A.LE.E., 44, West George- 


ELECTRICIANS —Manufacturing, &c. 


. Adams Bros, 11-12, Trafalgar-st, Brighton 


Bailey & Clapham, Eagle Works, Keighley 

Barsdorff, H., 594, Сиу-г4. Manchester 

Begg, Wm., 62, St. Vincent.st, Glasgow 

Bell, A.. Beuson-st. Linthorpe, Middlesbrough 

Bergmann Electrical Works. 6, Victoria-ave, 
Bishopsgate-st Without, London, Е.С. 


; Beswick, Chas. W., Arley, Northwich, Cheshire 
J BISHOP (W. J.) & CO, Faraday Works, Gladstone- 


rd, Croydon 


. Bonnella (D. H.) & Son, Ltd, 58& 60, Mortimer-st, 


W.; and 43, Kirby-st, Hatton-gdn, Е.С., 
London See Advt., p. 1335 

Bowron, G., 57, Edgware-rd, London, W. 

Breeze, С. В., 182, Trongate, Glasgow 

BRISTOL, L., 40, Great Smith-st, Westminster, 
and 24, Acris-st, Wandsworth, London, S.W. 

BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82.85, Fleet- 
st, London, E.C. Works: Bceston, Notte. 
See Advt., p. 1304 

British Westinghouse Electric & Mfg. Со, Ltd, 
Westinghouse-building. Norfolk-st, Strand, 
London, W.C. Вее Advt.. p. 1091 

BROCKIE-PELL ARC LAMP, Ltd, 60. Worship- 
st, London, Е.С. Вее Advt. р. 1025 

Brooke. John, 9, Cross-st, Waketield 

BRUSH ELECTRICAL ENGINEERING Co, 
Lt, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

Butterworth, Ј., 15, Drake-st, Rochdale, Lanes. 

Caldwell (E.) & Son, 27, Sherwood-sr, and Kig- 
lev's-vard. Nottingham 

Саре. Dettmer & Со, 21, Poland-st, London, W. 


Chapple, Thos., York-rd Scientific Exchange, 


High-st, Southend-on-Sea 

CHLORIDE ELECTRICAL STORAGE COM. 
PANY, Ltd, Clifton Junction, nr Manches- 
ter; 78, King-st, Manchester ; and 39, Vic- 
toria-st, London, S.W. See insert Advt. 
facing p. 1034 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ` 50, Fenchurch- 
at, London, E.C.: Tower-bldgs, Water-st, 
Liverpool ; 36, Victoria-st, Manchester ; and 
81, St. Vincent-st, Glasgow Bee Advt., p. 24 

Claxton, W. Newman, Alford, Lincolnshire 

Cole, J. A., 15. Gloucester-st, West Norwood, 
London, S.E. 


Cole, John Robert, 91, Altert-st, Great Grimsby 
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CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See iusert Advt. 

p. 1292 

Corse (W. J.) & Co, 53, Union-st, Plymouth 

COWANS LIMITED, Springtield-lane, Salford, 
Manchester; and Grosvenor-mansions, 82. 
Victoria at, London, S.W. See Advt., р. 1254 

Cox-Walkers, North-Eastern Electrical. Works, 
Darlington ` and 38, York-pl, Edinburgh 

CROGGON & CO, Limited, 16 and 230, Upper 
Thames at, London, E.C.: 2. Bixteth-st, 
Liverpool; and 7, John-st, Glasgow 

Davis (Henry С.) & Son, 38 and 39, St. James’-st, 
and High-st, Brighton 

Davis “Н. & С.) & Co, Ltd, 286-250. Camberwell- 
rd, S.E., and 1, The Pavement, Clapham 
Common, S.W., London 

Davison, Alex., 47, London-st, Glasgow 

DORMAN & SMITH, Ordsal Station Electrical 
Worka, Salford, Manchester ; and 94, Charing 
Cross-rd, London, W.C. See Advt., р. 6 

ELECTRICAL COMPANY, Lid. 121.125, 


Charing Cross-rd, and 162, Shaftesbury-ave, ` 


London, W.C.; 


Groxvenor-chmbrs, 


35. | 


Blackfriars-st, Manchester; Baltic-clhmbra, ` 


Wellington-st, Glasgow; 154, North -t, 
Brighton ; 17, York.st, Shettield ; and at 
Belfast and Dublin See insert Advt. facing 
p. 1092 

ELECTRICAL POWER STORAGE COM- 
PANY, Limited, 4, Great Winchester-st, 
E.C., and Millwall, E., London See Advt. 
on back cover 

Evers, W. W., 13, High-st, and 40, West-st, 
Wath-upon-Dearne, near Rotherham 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Miilheim-on-Rhine (Agents: W. F. 
Dennis & Co, Albert-bldys, 49. Queen Vic- 
toria-st, London, Е.С.) See Advt., p. 7 

Field & Son, Market-sq, Aylesbury 

Рио & Sons, 63, Northam-rd, Southampton; 
and at Bournemouth and Winchester 

French (John) & Со, 69, Commercial-st, Гопа., E. 

GAMBRELL BROS, Durham House, 23. North 
Side, Clapham Common, London, S.W. 

Gill & Co, 4 and 5, High-st, Oxford 

Goddard & Co, 21, Canterbury-st, Ashton- 
under-Lyne 

Gray Л.М.) & Son, 115, Leadenhall-st, Lond., Е.С. 

Наше & Co, 29, Hereford-rd, Bayswater, Lon- 
don, W. 

Halhead, J. A., Currock, Carlisle 

Hail (J. P.) & Co, Blackriding Iron Works, 
Werneth, Oldham 

Назејег (Chas.; & Son, 94, Bridge-st 
В rmingham 

Haycraft & Son, Limited, 45, Broadway, Dept- 
ford, London, S.E. 

Henderson (Chas.) & Co, 102, Holm-st, Glasgow 

Hetherington Bros, Penrith, Cumberland 

Hilliard (W. B.) & Sons, 65, Renfield-st, Glasgow 

Hiscott, A. B., 45, Commerell-st, East Green- 
wich, London. S.E. 

Hislop, Lawrence M., 117, High-st, Portobello, 
Edinburgh 

Hollington, A. J.. 57, Walbrook, London, Е.С. 

Holt, William, 83, Snargate-st, Dover 

Home & Rowland, Troughton-rd, Charlton, 
London, S.E. 


West, 


Hooydonk (Frank) & Со, 734, Holloway-rd 
London, N. 

Hopton, С. A., Collingwood Works, Broad wall, 
London, N.E. 

Horrocks, Joseph, 10, Union-st, Southport 

Howitt (John: & Sons, St. Mark’s-lane Works, 
and 56, Stodman-at, Newark 

Hunt, A. A., Bromley, Kent 

Hyde Electrival Mfg. Co, Hyde, Manchester 

Hyde, John Derby, Bloxham. Banbury, Oxon 

INDIA RUBBER, GUTTA PERCHA & TELE. 
GRAPH WORKS СО, Ltd. 106, Cannon-st, 
London, E.C. Works: Silvertown, Essex; and 
Регхап, France fee Advt., p. 534 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; 14, Union-court, Old 
Broad-st. London, E.C., See Advt., р. 5 

Julian А Sons, Г, d. Basingstoke 

Kelso A (ја, 47 & 57, Oxtord-st, Glasgow 

King. J. W.. 11, Albemarle-st, Clerkenwell, Lon- 
don, К.С. 

Kingdom (Т. М.) & Co, Basingstoke and Win- 
chester 

Kuight (OT. & Co, 36, Terminus-rd, Eastbourne 

Liepmann (F.) & Co, 213, Dawes-rd, Fulham, 
London, S.W. 

Liley. E. L., Cen'ral. Electric Works, Wood-st, 
Liverpool 

Liley Мај) & Со. 72, Wood-st, Liverpool 

Linavy. J. Carter, High-st, Chatham, and Vulcan 
Works. Rochester 

Lowrance M.) & Son, Peel-sq, and Market-st, 
zarnsley, Yorks. 

Lundberg, A. Р., Pioneer Elec- 
trical Works, 477-487, 
Liverpool-rd, London, №. 
See Advt., p. 1292 


REC? 


Dach : 


TRADE MARK 


© Lyle, Jas., 57, South Portland-st, Glasgow 


—̃æ ̃¶—— 


| 
| 


McGregor Bros, Vulcan Iron Works, 
Lancs. 

Manufacturing Electric Co, Ltd, 34 & 55, High 
Holborn, London, W.C. 

Mason. (Joseph) & Co, 17, Settles-st, London, E. 

MAVOR & COULSON, Limited, 47, Broad-st, 
Mile End, Glasgow 

Melhuish. Sons & Со, 84, 85 and 87, Fetter-ln, 
Loudon, Е.С. 

Miller, Leslie, 95, Hatton-garden, 
Е.С. 

Mills (John) & Sons, Ltd, Walkergate Brass 
Works, Newcastle-on-Tyne 

Mitchell, G. E., Surrey-st, Littlehampton 

Moore (Herbert) & Co, 3, Stratford-rd, Kensirg- 
ton, London, W. 

MUIRHEAD & CO, 54, Old Broad-st, London, 
E.C.: Works: Elmers End, Kent Bee 
Advt., p. 1156 

Murfitt, C. W., 62, Mirabel-rd, Dawes-rd, Fulham, 
London, S.W. 

Myer ( B. L.) & Co, 55, Mount Pleasant, Liver- 

oul 

NALDER BROS. & CO, 12, Carteret-st, Queen 
Aune's-gate, London, S.W. See Advt., p. 
1156 

NALDER BROS. & THOMPSON, Limited, 34, 
Queen-st, London, Е.С.  8ee Advts., pp. 
1022 and 1327 

Nettleton & Co, 44-6, Sloane- sq, London S.W 

Noakes, Thomas A., 10, Priory-st, and д, Cam 
bridge-gdns, Hastings 


Leigh, 


London, 


For Telegraphic Addresses and Telephone Numbers see Alphabetical Section. 
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Nottingham Electrical Со, Ltd, 15, Farmers 
Factory, Sherwood-st, Nottingham 

Odhams, J. & G., 206 and 207, Upper Thames- 
st, London, Е.С. 

Ozg, F. William, 102, Claremont-rd, Forest Gate, 
London, 1. 

Parnall (William) & Co, Limited, 108, Victoria-st, 
and Temple-st, Bristol 

Parsons (J.) & Son, 100, Bedwin-st, S disbury 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton Avenue Works, New Southgate, 
N., London See Advt., p. 1162 

Pearson Bros, 51-56, Long-row, Nottingham 

Perry (John) & Sons, 89 and 91, Patrick-st, 
Cork 

Peschek, Ј., 44, Wellington-st, Old Charlton, 
and (works) Weat-st, Charlton, Loadon, S.E. 

Philip, Sou & Nephew, University College 
Ground, Liverpool 

Pope, Leon, 105, Gillespie-rd, Highbury, Lon- 
don, N. : 

Porter, Chas. V., 108, Peinberton-rd, Harringay, 
London. N. 

Porter, F. А., 13, Queen-sq, 
Parliament-«, Па: Ни 

Porter, George, 51, Lime-st, London, Е.С. 

Powell (James) & Sons, 26, Tudor-st, White- 
friars, London, Е.С. 

Primavesi Bros, Wellington House, Bournemouth 

PRITCHETTS & GOLD, Ltd, Feltham, Middlesex 
( Pritehetts КЕ ћат) Вее Advt., р. 1015 

Rastick & Son, Limited, King's-ter, Southsea 

REASON MANUFACTURING CO, Limited. 
Offices and Works: Lewes-rd, Brighton See 
Advt., p. 1094 

REID BROS, 12, Wharf-rd, City-rd, London, N. 
See Advt., p. 1158 

RHODES ELECTRICAL MPG. CO, 70 and 71, 
Bishopsgate-st Within, London, Е.С. ; and 
City Electrical Works, Bradford 

Roberts, Ernest, 6, Holborn-pl, London, W.C 

Roberts (T.) & Son, Juniper-st, Bankhall, 
Li verpool | 

Robertson & Co, Snawdoun Works, 55, Back 
Sneddon-st, Paisley, Х.В. 

Rosenberg (A.) & Co, 21, Southampton-row, Lon- 
don, W.C. 

Russell, J. W. & H., 4, Mile End.rd, London, E. 

Sadler, M., 19, Aston-st, Birmiugham 

Salanson (А.) & Co, 25, High-st, Cardiff 

Sanderson (C. J.) & Son, 50, Featheratone-at, 
City-rd, London, Е.С. 

Santonna, T. F., 54, Sidbury, Worcester 

Saunders (J. B.) & Co, Cardiff 

Sax (Julius) & Co, Ltd, 51, Rupert.st, London, W. 


Зе]ѓаь ; and 35, 


— — € 


Sendall, Thomas, 2, Tower-st, Stockton- on- 
Tees, 

SIMPLEX STEEL CONDUIT CO, Ltd, The 
Head Office. 80, Digbeth, Birmingham , 


(Economy Birmingham, 2955) Works: 
Coventry-st, Birmingham. Also at Mansion 
House-chmbrs, 20, Bucklersbury, London, 
Е.С. (-Audiphone London, 6052 Bank); 1, 
Peel-st, Manchester (Economical Manchester, 
090255 57, Moorfields, Liverpool (77X); 
and 1654, West George-st, Glasgow (Sim- 
plex Glasgow, 5177 Corp (L. M. Water- 


house, A. M. I. C. E., M. I. E. E., Gen. Manager, 


Westinghouse-bldg, Strand, London, W. C.) 
Bee insert Advt. facing p. 1054 


Skidmore (W.) & Co, 59, Cemetery ral, Sheffield 

Sphere Lighting Co, 23, Commercial-st, Leeds 

Stewart (T.) & Sons, Cross. Kilmarnock 

Stewart, W. J., 180, Shirland-rd, Paddington, 
London, W. 

Suter, T. W., 10, Highweek- rd, South Tottenham, 
London, N. 

Taylor (David) & Sons, Lockwood-rd, Hudders- 
field 

Taylor, James, Limited, 15, Bolton.st, Rams- 
bottom, Lancs. | 

Taylor & Parsons, 25, Dank st, Bradford 

Taylor, T. & J. (Oldham), Limited, 31 and 33, 
Manchester-st, Oldham 

Townsend (Hy. A.) & Co, 71, Heron-rd, Herne 
Hill, London, S. E. 

Tubb, W. G., 13, Park.rd, Belle Vue, South- 
ampton 

Vandervell (C. А.) & Co, Chapter Works, Chapter- 
rd, Willesden Green, London, N.W. 

Varley & Walter, 52, City-rd, Birmingham 

VERITYS Limited, London, Birminghaw, Man- 
chester and Glasgow (See ALPHABETICAL 
SECTION) 

Walker, H. E., Upper Priory, Birmingham 

Walters (Austin) & Son, 57, Lower Mvsley-st, 
Manchester 


Walters (Philip) & Co, 249 and 251, Kensal-nd, | 


and Conlan-st, London, W. 

Webber, George, 64, High-st, Putney, London, 
S.W. 

Westwood (A.) & Son, 21, Prince’s-st, Per th; and 
30, Bank-st, Dundee 

Whitaker (James) & Son, 127, Earl's Court-rd, 
London, S.W. 

Wilcox, George, 1, Railway-path, Stoke Newing- 
ton Station, London, N. 

Williamson, J. C., Lanehuret, Woodford Green, 
Essex 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
stall-rd, Leeds 

Wolfe & Hollander, 189 & 244, Tottenham-court- 
rd, London, W. 

Woolley. W., 1, Riley-st South, Newcastle. st, 
Burslein 

Wright, Archibald, Tregenoe House, Codring- 
ton-hill, Honor Oak Park, London, S.E. 

Zimdara, C. E, 327, Gray's Inn- rd, London, 
W.C. 


ELECTRICIANS, MEDICAL. 


BISHOP, У. J., A. I. E. E. (Late Electrician to Guy's 
Hospital), The Limes, Milton-rd, Croydon 

Dowsing Radiant Heat Co, Ltd, 24, Budge-row, 
Cannon-st, London, Е.С. (See particulars 
under ''ELECTRO- MEZICAL INSTITUTIONS,” 
р. 1188) See Advts., pp. 1081 and 1244 

Electrical Ozone and Light Treatinent Syndicate, 
14, Напотег-ва, London, W. 

Hedley, W. S., M.D., London Hospital, White- 
chapel-rd, E., and 8, Mansfield.st, Portland- 
pl, W., London 

Rosenberg (А.) & Со, 21, Southampton-row, 
London, W.C. 


ELECTRICITY METERS, MAKERS OF. 
(See also Meters, Eleotrio, p. 1247.) 


Aron—Aron Electricity Meter, Ltd, 114-118, 
Union-st, Borough, London, S.E. 


— 


CHAMBERLAIN & HOOKHAM, 12 на ~ 
bai ШШШ METERS 


Electrical Engineers, BIRMINGHAM. 
For | Е | Е R $ 
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Те'едтарћје Address ` Solar Birmingham.” 
SOLE MANUFACTURERS OF 
Continuous & 
Alternating bod 
APPROVED BY THE BOARD 
OF TRADE. 


APPROVED BY THE 
BOARD OF TRADE. 


Agents for Great Britain and Ireland : 


VENNER & С° — E 


"TFelegraphie Address : 8 London.“ 


9289200220 


EXCESS 
INDICATORS 


FOR MOTORS, TRANSFORMERS, 
BATTERIES, «с. 


Bastian Meter Co, Ltd, Bartholomew Works, 
Kentish Town, London, N.W. 

British Westinghouse Electric & M’fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

Electric Coin Freed Meter Dimming Syndicate, 
Ltd, Albion-chmbrs, 11, Adam-st, Adelphi, 
London, W.C. 

ELECTRICAL COMPANY, Ltd, 121-125, 
Charing Cross-rd, and 162, Shaftesbury-ave, 
London, W. C.; Grosvenor-chmbrs, 33, Black- 
friars-st, Manchester: Balric-chmbs, Well- 


| 

| 

| 
ington-st, Glasgow; 154. North-st, Brighton; | 
17, York st, Sheffield ; and at Belfast апа | 
Dublin See insert Advt. facing p. 1092 

Vulcan—Geipel & Lange, Ушсап Works, St. 

Thomas-st, London, S.E. 


— — Фе Ф Ф  —-— — 


HOOK HAM— Chamberlain & Hookham, Ltd, 
4, New Bartholomew-st, Birmingham See 
Advt. above 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., р. 5 

REASON MANUFACTURING CO, Ltd, Offices 
and Works: Lewes. rd, Brighton See Advt., 


€ Ф 9 € Ф — ————— 


CONDUIT 
FITTINGS 


„У o o Ф Ф 9——— ð— 


; p. 1094 

SCHATTNER—Schattner Electricity Meter Co, 
Ltd, Tyndale Works, Upper-st, London, N. 
Bee Advt. on this page 

VENNER & CO, 6, Old Queen-st, Westminster, 
London, S.W. 


THE 
SCHATTNER ELECTRICITY 
METER COMPANY, Ltd., | 


Tyndale Works, Upper St., LONDON, М, 


Telegraph Address: SCHATTNER LONDON. 
Telephone No: 43, KINGS CROSS. 


ELECTRICITY SUPPLY COMPANIES. 


Aberdare Electric Lighting Co, Ltd, Bank- 
chmbrs, Aberdare, Glam. 

Aberystwith and Chiswick Electricity Supply 
Corp., Ltd, 3, Crown-ct, Old Broad-st, Lond, 
E. C.; and at Aberystwith and Chiswick 

Alderley and Wilmslow Electric Supply Com- 
pany, Limited Alderley Edge, Cheshire 
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EMEGCTRIGAL PATENTS. 


—————————————————-9%000000000000000006400————— 


JAMES С. LORRAIN, M.I.E.E., M. I. Mech. E. 


Fellow of the Chartered [nstitute of Patent Agents, 


Norfolk House, Victoria Embankment, 


CHARGES ON 


TELEPHONE No. 2511 Gerrard. 


LONDON, W.C. 


APPLICATION. 


Telegrams: “ LORRAIN LONDON. 


Alexander's Electric Works, Carlow, Ireland 

Alnwick Electricity Works (Northern Counties 
Electricity Supply Co) Aluwick 

Altrincham Electric Supply, Limited, Stamford 
New-rd, Altrincham 

Angus Electric Light and Power Co, Brechin, 
and Montrose 

Banbury and District Electric Supply Co, Ltd, 
Donington House, Norfolk-st, London, 
W.C. 

Berwick Electricity Works (Urban 
Supply Co), Berwick 

Birkdale District Electric Supply Co, Ltd, Doning- 
ton House Norfolk-st, London, W.C. 

Blackheath and Greenwich District Electric Light 
Co, Ltd, 37, Tranquil Vale, Blackheath, 
London, S.E. 


Blacnau- Festiniog Electricity Works (Yale Elec- 
tric Power Co.). Blaenau 

Blyth & Cowpen Electricity Works (Northern 
Counties Electricity Supply Co), Blyth 

Bournemouth and Рооје Electricity Supply Co, 
Ltd, Moorgate-court, Moorgate-place, Lon- 
don, E.C. ; and Verulam House, Yelverton- 
rd, Bournemouth 

Boyle Electricity Works, Boyle, Ireland (Hugh 
Stewart, Proprietor) 

Brechin Electricity Works (Angus Electric Light 
& Power Co), Brechin 

а ELECTRIC PLANT СО, Ltd, Alloa, 
N.B. 

British Insulated & Helsby Cables, Ltd, Prescot, 
Lanes, 
British Power Со. Ltd, 5, Gr. Georye-st, West- 
minster, London, S. W., and as Cardiff 
Bromley (Kent) Electric Light and Power Co, 
Ltd, Bromley, Кеш 

Brompton and Kensington Electricity Supply 
Co, Ltd, Richmond-rd, Earl's-court, Lon- 
don, S.W. 

Buckingham Electric Light Co, Buckingham 

Camborne Electricity Supply Company, Ltd, 
Broad Sanctuary-chmbs, London, S. W.; and 
Carn Brea, Cornwall 

Cambridge Electric Supply Company, Limited, 
Thom pson's-lane, Cambridge 

Carlow Electricity Works (Alexander's Electric 
Works), Carlow, Ггејапа 

Carmarthenshire Electric Power Со, c/o Bramwell 
& Harris, 5, Gt. George-st, London, S.W. 

Caterham Electricity Works (Urban Electric 
Supply Co), Caterham 


Electric 


— — 
а ä—[WA.ü 


— 


| 
| 


Central Electric Supply Co, Ltd, 19, Carnaby- 
st, Golden-aq, London, W. 

Chagford and Devon Electric Light Co, Ltd, 
“Chagford, Devon 

Charing Cross and Strand Electricity Supply 
Corporation, Ltd, 60, St. Martin’s-lane, W. C., 
76, Ludirate Hill, E. C., 82-86, Fen-hurch.st, 
E.C., and 86, Upper Thames- st, E.C. London 

Charing Cross and City Electric Co, Ltd, 60, 


Nt. Martiu's- lane, W.C., and 82-86, Fen. 
church-st, B.C., Lendon | 
Chatham, Wocheater and District Electric 


Lighting Co, Ltd, Whittaker-st, Chatham 

Chelinsford Electric Lighting Company, Limited 
Salisbury House, London Wall, London, E.C.; 
and Anchor.st, Chelmsford, Essex 

Chelsea Electricity Supply Company, Limited, 
19, Cadogan-gardens, Chelsea, London, S.W. 

Chepstow Electric Lighting & Power Co, Ltd, 
Chepstow, Mon. 

Chichester and District Electric Supply Co, Ltd, 
Donington House, Norfolk-at, London, WC 

Chislehurst Eleetrie Supply Co, Ltd, Roy al 
Parade, Chislehurst 

Chiswick & District Е ectricity Works (Aber- 
ystwyth & Chiswick Electricity Supply 
Corporation“, Chiswick 

City of London Electric Lighting Co, Ltd, 1, 
and 2,Great Winchester-street, London, Е.С. 

Cleveland and. Durham County Electric Power 
Co, Ltd, Queen's-sq, Middlesbrough 

Cleveland Trust, Ltd, Saltburn-by-the-Sea ; 
at Middlesbrough 

Clyde Valley Electric Power Co, 53, Bot hwell-at, 
Glasgow 

Coatbridge Electricity Works (Scottish House- 
to-House Electricity Co.), Coat bridge 

Cork Electric Tramways and Lighting Co, Ltd, 
Cork 

County of Durham Electric Power Supply Со, 
Ltd, Donington House, Norfolk-at, Strand, 
London, W.C. 

County of Durham Flectrical Power Distribu- 
tion Co, Ltd, Donington House, Norfolk-sat, 
Strand, London, W.C.; and Gateshead, 
Jarrow and Durham 

County of London and Brush Provincial Electric 
Lighting Company, Limited, Moorgate-ct, 
Moorgate-pl, London, Е.С. 

County of Northampton Electric Power and 
Traction Co, Ltd, Donington House, Norfolk- 
st, Strand, W. C.; and Wellingborough 
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County of Surrey. Electrical Power Distribution 
Company, Ltd, Donington House, Norfolk-st, 
Strand, London, W.C.; aud Sutton, Surrey 

Cowes Electricity Works (Isle of Wight Electric 
Light & Power Co), Cowes, І. of W. 

Cromer Electricity Works (Edmundson's Elec- 
tricity Corporation), Cromer 

Crystal Palace District Electrie Supply Con- 
pany. Limited, Springfield Works. Wella- 
rd, Upper Sydenhain, London, S.E. 

Dover Electricity Supply Со. Ltd, Park-st, 
Dover (Undertaking to be acquired by 
Corporation ) 

Edmundson’s Electricity Corporation, Broad 
Sanctuary-chmbs, Westminster, London, S.W. 

Electric Supply Corporation, Ltd, Salis" ury 
House, London Wall, London, Е.С. 

Felling Electricity Works (Northern Courties 
Electricity Supply Co), Feiling-on-Tyne 
Finchley Electric Light Со, Ltd, 2, Gray'8 lun- 

rd. Holborn, London, W.C. 

Fleetwood and District Electric Light and Power 
Syndicate, Limited, 2, Arundel-st, London, 
W.C. ; and Premier-chmbrs, Fleet wood 

Folkestone Electricity Supply Co, Ltd, 27, Sand- 
gate-rd, Folkestone 

Fort William Electric Lighting Company, Fort 
William, Inverness-shire 

Freshwater and Totland (LW.) Electricity 
Supply Co, Freshwater, Isle of Wight 

Frome Electricity Works (Edmundsou's. Elec- 
tricity Corporation , Frome 

Galway Electric Co, Ltd, Newtownsmyth, 
Galway, Ireland 

Godalming Electricity Works (Urban Electric 
Supply Co), Godalming 

Guernsey Electricity Supply Со. Broad Sanc. 
tuary-chambers, London, S. W.; and les 
Ainballes, St. Peter Port, Guernsey 

Guildford Electricity Supply Со, Ltd, 133, High- 
st, Guildford, Surrey | 

Harrington Electric Light Company, Limited, 
Long Eaton, Derbyshire 

Harrow Electric Light and Power Company, 
Limited, West-st, Harrow 

Hartlepool Electricity Works (Northern Counties 
Electricity Supply Co), Hartlepool 

Harwich Electric Lighting and Tramways Co, 
Ltd, Bank-chmbrs, St. Helens, Lancs. 

Hawick Electricity Works (Urban Electric 
Supply Co), Hawick 

Hebburn Electricity Works (Northern Counties 
Elertricity Supply Cos, Hebburn-on-Tyne 

Hemeworth Electricity Supply Co, Ltd, 5, Bank- 
st, Hemsworth, near Wakefield 

Hertford Electricity Works (North Metropolitan 

Electrical Power Distribution Co), Hertford 

High Barnet Electricity Works (North Metro- 

politan Electrical Power Distribution Со), 
_ High Barnet 

Hindlead and District Electric Light Со, Ltd, 
Hindhead, Surrey 

Holloway Electric Supply Co, Ltd, 5 and 6, 
Bovay- st, Holloway, London, N. 

Hove Electric Lighting Co, Ltd, Salisbury House, 
London Wall, London, Е.С. ; and Davigdor- 
road, Hove, Sussex 

Ilfracombe Electric Light and Power Co, Ltd, 
Broad Sanctuary-chmbrs, Westminster, 
London, S.W. 
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Ingleton Electric Lighting and Power Co, Ltd, 
Greta Printing Works, Ingleton, Yorks, 

Isle of Thanet Electric Tramwaya and Lighting 
Со, Ltd, 74, Cheapside, London, E. C.; and 
St. Peter's, Broadstairs 

Isle of Wight Electric Light and Power Co, 
Ltd, Broad Sanctuary-chinbrs, London, S. W.; 
and Electricity Works, Ventnor, Sandown, 
Ryde and Newport, Isle-of Wight 

Kensington and Knightsbridge Electric Lighting 


Co, Ltd, 148, Brotpton-road, London, 
S.W. 
Keswick Electric Light Company, Limited, 


Forge, Keswick 

Kidderminster and District Electric Lighting 
and ‘Traction Co, Ltd, Donington House, 
Norfolk-st. London, W.C. 
Killarney Electric Light Company, Limited, 
College-st, Killarney, Co. Kerry, Ireland 
Kilmalcolur Electric Lighting Со. Kilmalcolm, 
N.B., and 118, Hope-st, Glasgow 

Lancashire Electric Power Со, 78, King-st, 
Manchester 

Larne Electric Light Works, Ltd, Larne, Vo, 
Antrim, Ireland 

Leatherhead and District Electricity Co, Ltd, 
28, Victoria-st, London, S. W. 

Leicestershire and Warwickshire Electric Power 
Syndicate, Ltd, 5, Great George-st, London, 
S.W. 

Limavady Power and Light Works, Гагху Mills, 
Limavady, Ireland 

Liverpool District Lighting Со, Ltd, 22, Hackins 
Hey, Liverpool 

Llandrindod Wells Electric Light and Power 
Company, Ltd, Llandrindod Wells 

Llangollen and District Electric Light and 
Power Co, Ltd, Bridye-st, Llangollen, 
N. Wales 

Llanrwst Electricity Supply Со, Ltd, 14, Wat- 
ling-st, Llanrwst, Denbighshire 

London Electric Supply Corporation, Limited, 
25a, Cockspur-st. Pall Mall, N.W., and 
Stowage Wharf, Deptford, S. E., London 

Lymington Electric Light and Power Со, Ltd, 
Broad Sanctuary -chinbrs, Westininster, Lon- 
don, S. W.; and Electricity Works, Ly шір 
ton, Hants. 

Lynton and Lynmouth Electric Light Company, 
Limited, Lynmouth, N. Devon 

Macroom Electricity Works, Macroom, Ireland 
(Thos. Smith, Proprietor) 

Mardy Electric Light Coinpany, Limited, Mardy, 
Glam. 

Market Drayton Electric Light and Power Co, 
Market Drayton 

Marylebone Electric Supply Co, Ltd, Moor 
gate-ct, Moorgate-pl. London, Е.С. 

Melton Mowbray Electric Light Co, Ltd, 33, 
Regent-st, Melton Mowbray 

Merthyr Electric Traction and Lighting Co, Ltd, 
Donington House, Norfolk-street, London, 
W.C. 

Metropolitan Electric Supply Company, Limited, 
16, Stratford-pl, London, W. 

Mevagissey Electric Lighting Co, Ltd, Lendon 
House, Mevagirsey 

Midland Electric Corporation for Power Distri- 
bution, Ltd, Pearl Assurance-bldgs, St. 
John's-lane Liverpool 
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Midland Electrie Light and Power Company, 
Limited, Central Station, Wise-st, Leam- 
ington Spa 

National Electrie Supply Company, Limited, 
1194, Fi-hergate, Preston 

New Rottingdean Electric Lighting and Power 
Со, Ltd, Rottingdean, Brighton 

Newbury Electricity Works (Urbau Electric 
Supply Со), Newbury 

Newcastle and District Electric Lighting Co, 
Ltd, 38, Grainger-street W, Newcastle-on- 
Tyne 

Neweastle-upon-Tyne Electric Supply Co, Ltd, 
50, New Bridge-st, Newcastle-upon-Tyne 

Newmarket Electric Light Со, Ltd, High-st, 
Newmarket, Camtridvesxhire 

Newton Abbot Electricity Works (Urban Electric 
Supply Co}, Newton Abbot 

North Metropolitan Electrical Power Distribu- 
tion Co, Ltd, Donington House, Norfolk-st, 
W.C. 

Northallerton Electrie Light & Power Co, Ltd, 
High-st, Northallerton, Yorks. 

Northampton Electric Light and Power Co, Ltd, 
2, St. Giles'a-sq, Northampton 

Northern Counties Electricity Supply Co, Ltd, 
15, Moseley-st, Neweastle-on- Tyne 

Northwich Electric Supply Company, 
25, Castle-st, Northwich, Cheshire 

Notting Hill Electric Lighting Company, Ltd, 
140, High-st, Notting Hill, London, W. 

Ogmore Valley Electric Light and Power 
Supply Company, Limited. Ash-grove, Dun- 
raven-pl, Oginore Vale, Glamorganshire 

Oswestry Electric Lighting and Power Com- 
pany, Ltd, Oswald-road, Oswestry, Salop 

Oxford Electric Company, Limited, 45, Broad.st, 
Oxford 

Penarth Electric Lighting Со, Donington House, 
Norfolk-st, London, W.C. 

Pontypool Electric Light and Power Co, Club- 
chmbrs, Pontypool, Mon, 

Portpatrick Electric Supply Co, Ltd, Dunskey 
Estate Offices, Portpatrick, N.B. 

Prescot Electricity Works (Hritish Insulated 
& Helsby Cables, Ltd), Prescot, Lanes. 
Reading Electrie Supply Company, Limited, 

Vastern-rd, Reading 

Richmond (Surrey) Electric Light and Power 
Company, Limited, Moorgate-ct, Moorgate- 
place, London, E. C.; aud at Richmond, 
Surrey 

Ross Electric Light and Power Co, Ltd, Bank 
Offices, Ross, Herefordshire 

Rugby School Electric Lighting Co, Dunchurch- 
rd, Rugby 

Hyde & St. Нејеп 5 Electricity Works (Isle of 
Wight Electric Light & Power Co), Ryde, 
I. of W. 

St. Albans and Distri-t Electric Supply Co, Ltd, 
Donington House, Norfoik-st, Strand, Lon- 
don, W.C. 

St. Austell and District Electrie Lighting and 
Power Co, Ltd, St. Austell, Cornwall 

St. James's and Pall Mall Electric Light Co, Ltd, 
Carnaby-st, Golden-sq, London, W. 

Salisbury Electric Light and Supply Company, 
Limited, The Close, Salisbury 

Salthurn-by-the-Sea Electricity Works (Cleve- 
land Trust), Saltburn 


Ltd, 


Sandgate and Hythe Electric Co, Ltd, Donington 
House, Norfolk - street, Strand, London, 
W.C. 

Scarborough Electric Supply Company, Limited, 
6, York-pl, Scarborough 

Seottish Central Electric 
Frederick-at, Edinburgh 

Scottish House-to-House Electricity Company, 
Limited, Moorgate-ct, Moorgate-pl, London, 
E.C. ; and Coatbridge 

Shanklin and Sandown Electricity Works (Isle 
of Wight Electric Light and Power Co), 
Shanklin | 

Shannon Electric Power Syndicate, Limited. 
51. College- green, Dublin 

Smithfield Markets Electric Supply Company, 
Limited, 57, Charterhouse-street, London, 
E.C. 

Southern District Electricity Corporation, 66, 
Victoria-st. London, S.W. 

South Lancas"ire Electric Traction and Power 
Co, Ltd, 9, North John-st, Liverpool 

South London Electric Supply Corporation, 
Ltd, Bengeworth-rd, Loughborough Junc- 
tion, London, S.E. 

South Wales Electrical Power Distribution Co, 
Royal-chinbrs, Queen-st, Cardiff 

Spennymoor Electricity Works (Northern Coun- 
ties Electricity Supply Со), Spennymoor, 
co. Durham 

Suflolk Electricity Supply Company, Limited, 
Stowmarket 

Tadcaster Electricity Co, Ltd, Station-rd, Tad- 
caster, Yorks. 

Tavisto-k and District Electric Supply Co, Ltd, 
York-st, Westminster, London, S.W. 

Tayside Electric and Gas Light Co, Ltd, Royal 
Bank-)uildings, Dundee 

Thames Valley Electric Supply Company, I.td, 
Donington House, Norfolk-street, London, 
W.C. 

Tonyrefail and Golfach Goch Electrie Light Co, 
Ltd, 138, High-st, Tonrefail, Glam. 

Trafford Power and Light Supply (1902). Ltd, 
Trafford Park, Manchester 

Twickenham and Teddington Electric Supply Co, 
Ltd, Broad Sanctuary-chmbrs, London, S. W.; 
and Electricity Works, Twiekenham 

Urban Electric Supply Co, Ltd, Broad Sanctuary- 
chmbrs, Westminster, London. S.W. 

Uxbridge and District Electric Light Co, Ltd, 
1, Vine-st, ара (station) Waterloo-rd, Ux- 
bridge, Middlesex 

Ventnor and Bonchurch Electricity Works (Isle 
of Wight Electric Light aud Power Co), 
Ventuor 

Wellingborough Electricity Works (County of 
Northampton Electric Power and Traction 
Co), Wellingborough 

West London and Provincial Electric Supply Co, 
Ltd, 5, Crown-court, Old Broad-st, London, 
E. C.: and at Aberystwith and Chiswick 

Westminster Electric Supply Corporation 
Limited, Eccleaton-pl, Belgravia, London 
S.W. Central Stations at Millbank-st and 
Eccleston-place, S.W., and Davies gt, May- 
fair, W., London 

Weston-super-Mare and Distriot Electric Supply 
Co, Ltd, Donington House, Norfolk-st, 
London, W.C. 


Power Со, 25, 
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Winchester Electric Light and Power Company. 
Ltd, Hyde Abbey-rd, and 23, St. Peters-st, 
Wiuchester 

Windermere and District Electricity Supplv 
Company, Limited, Troutbeck Bridge Mills, 
Windermere 

Windsor Electrical Installation Co, 
cod-st, Windsor 

Witney Electric Supply Company, Ltd, 71' High- 
st, Witney, Oxon 

Woking Electricity Supply Co, Ltd Board 
School-rd, Woking 

Wormit Electricity Works (Tay side Electric and 
Gas Light Co», Wormit, near Dundee 

Wycombe ( Borough) Electric Light aud Power 
Со, Ltd, High Wycombe ; апа Broad Sane- 
tuary - chambers, Westininster, London, 
S.W. 

Yale Electric Power Co, Blaenau-Festiniog 

Yorkshire Electric Power Co, Central Bank- 
chmbrs, lufirmary-st, Leeds 


Ltei Peas- 


ELECTRICITY SUPPLY STATIONS, COMPLETE LIST OF 


(with Statistics, &о.). 
See folding shects in pocket at end of Book. 


ELECTRICITY SUPPLY WORKS (MUNICIPAL). 


( Where no address is qiven, the name of the town 
18 sufficient.) 


NAME. ADDRESS. 
Aberdeen Corpcration Cotton-st, ага 
Dee Village 
Accrington 


Aldershot District Council — Grosvenor-rd 

Alloa Corporation 

Ashton-under- Line, 

Aston Manor " 

Atherton Ge 

дут Corporation 

Bangor District Council 

Barking District Council East- st 

Barnes High-et, Mortlake 

Barnsley Corporation ME 

Barnstaple e s 

Barrow-in- Furness Corporation 

Bath Corporation 7, Dorenescer-st 

Batley 

Battersea (London) 
Borough Council 

Beckenham District Council Arthur: ra 

Bedford Corporation 

Belfast Borough Council, East Bridge- st 


Lombard: rd 


Ри » 14, Dale End 
Blackburn ag Jubilee-st 

Blac | " West Caroline-st 
Bolton Ne Spa-rd 

Bootle » Pine-grove 
Bournemouth Ge Town Hall 
Bradford Victoria-aq 

Bray District Council ës 


Bridgend » 
Brighouse Corporation ; 
kton e North-rd 
Bristol " Temple Back 
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Broughty Ferry Corporation 

Buruley » 

Burslem E 

Burton-on-Trent 5„, 

Bury Lanes.) " 


Bury Nt. Edmunds ,, 
Burton District Council 
Canterbury Corporation N orthgate 


Card (pr m The Hayes 
Carlisle S а 
Cheltenham e 555, High-st 
Chester New Crane-st 
Chesterfield e Chatsworth-rd’ 


Cleckheaton District Council 
Colchester Corporation 

Colne Philip- lane 
Colicyn Bay District Council 


Cort r Corporation И 
Crewe - gei 
Croydon " Pitlake 


Darlington Corporation Haughlton-rd 
Dartford District Council 
Darwen Corporation 


Derby 5 Sowter-rd 
Devonport -* ss 

Dewshury e Bradford-rd 
Doncaster - Grey Friars-rd 
Dorchester 5 ER 

Dublin s Fleet-st 

Dudley з oz 

Dundee js Dudhope Crescent-rd 
Ealing уз axe 

Eastbourne Roselands 


Eust Ham Dist. Canal Nelson-st 

Eels Corporation Patricroft 

Edinburgh „ Dewar-place, and 
McDonald-rd: 

Elland District Council 


Epsom Church-st 
Erith s High st 
Evreter Corporation T 


Falkirk e 
Furcham District Council P 
Farnworth - Albert-rd 
Finchley = 2, Broadway 
Fulham : London) В. С. Re 
СИП палит Corporation 
Glasgow T 
Gloucester „ 
Goran is 
Gravesend „ 
Grays District Council 
Great Grimsby Corporation 
Greenock „  Hunter-pl 
Hackney (London) Millfields-rd 
Borough Council 
Halifax Corporation 
Hamilton " 
Hammersmith (London) 57, Fulham Palace 
Borough Council rd, London, W. 
Hampstead (London) Lithos-rd 
Borough Council 


75, Waterloo st 


Helen-st 


Foundry-st 


Hanley Corporation ... 
Harrogate e 55, Swau-rd 
Hastings " Earl-st 
Hebden Bridge District Council.. 
Heckmond wike - - 
Hereford Corporation Sg 
Heywood District Council са 
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Неси Corporation 
Horsham District Council 
Hornsey Corporation кез 
Hoylake & W. Kirby Hoylake 


District Council 
Hwuddcrsficld Corporation St. Andrew's-rd 
Mull „ Dagger- In and Sculcoates-lu 
Jord District Council хе 
Ipswich Corporation 
Islington (London) B.C. 


Eden пи Holloway 
Ilkeston Corporation Se 


Ipswich 2 ... 
Keighley » Covey -lane 
Kendal 55 


King's Lynn Corporation 
Kingston-on- Thames. „ 


Kirkeald y 2 oad 
Lancaster „  Marton-st 
Leds Whitehall-rd 
Leck District бана 

Leicester з Sen 

Leigh (Lanes) „ Gt. Junction, st. 


Leith Corporation 
Leyton District Council 
Limerick Corporation 
Lincoln + “У 
Liverpool e 15, Highfield-st 
Llandudno District Council 

Londonderry Corporation Strand-rd 


Cathall rd 


Longton " 
Lowestoft ii 
Luton sé 
Maidenhead, ,, 
Maidstone S 


Malvern District Council 
Manchester Corporation 
Mansfeld Уз 
Mexborough District Council 
Middlesbro’ Corporation 


Dickinson-st 


Middleton ES 
Monmouth Ge 885 
Morecambe 5 Woodhill-lane 
Morley i: 

Motherwell 5 

Nelson 


AN'eweastle-upon- Tyne Corp. 
Tramways Dept. 

Newport Corporation 

Norwich e ge 

Nottingham » Talbou-st 

.Nuneaton District Council 

(Лаз Corporation 

Oldham T 

Paisley 5 


Partick К T" 
Pemberton Dis. Council Oak-rd 
Pembroke (Dublin) D.C. Bath-ave 


Perth Burgh Com. 

Peterborough Corporation 

Plumcuth Prince Rock 

Poutyprild District Council 

Poplar London: Glaucus-st, Bromley- 
Borough Council hy-Bow 

Portsmouth Corporation Gun Wharf-rd 

Rathmines Dublin) D.C. 

Redditch District Council 

Keigate Corporation 

Rhyl District Council 

Rochdale Corporation 


| 


| 


| 


| 


| 


i 


NAME. ADDRESS. 
Rotherham Corporation Rawmarsh-rd 
Rothesay - 

Rugby District Council 
St. Anne's-on-Sea. „ 
St. Helens Corporation 
St. Pancras (London) 

Borough Council 
Sale District Council 
Salford Corporation 


Carlton:st 
57, Pratt-st, N.W. 


Frederick pl, 
Pendleton 
Sheffield и Commercial-st 
Shipley District Council 
Shoreditch (London) В.С. Coronet- st, N. 
Shrewsbury Corporation ger 
Sleaford District Council 
Southampton Corporation, Back of the Walls 
Southend-on-Sea ,, 
Southport » 
South Shields ,, 
Southwark( London) В.С. Репгове. st, S.E. 
Stafford Corporation 
Stepney (London) В.С. 27, Osborn-st, Е. 


Сани 


Starling Corporation Sc 
Stockport 2 


Stockton-on-Tees „ Thompson- st 
Stoke Newington (London) B.C. 
Stoke-on-Trent Corporation 

Stretford District Council 

Sunderland Corporation Fawcett- et 
Surbiton District Council 3 
Sutton Coldticld Corporation 


Swansea — i Strand 
Swindon e T 
Taunton 5 St. James-st 
Todmorden e 


Tonbridge District Council 
Torquay Corporation Deacon Quay 
Tunbridge Wdls „ Stanley-rd 
Tynemouth e North Shielda 
Wakefield » Calder Vale-rd 
17 allasey District Council 
Walsall € orporation 
Walthamstow District 
Council 
Warrington Corporation. Howley 
Wutford District Council 
Wieduesbury Corporation 


Priory-ave 


West Bromwich D 5 
West Нат » Abbey Mill., E. 
West Hartlepool РЕ Dum 


Whitby District Council 

Whitchuren Corporation 

Wigan 

Willesden District. Coun, Salusbury- rd 
Wimbledon - Durnsford-rd 
Wolverhampton Coryn.  Commercial-rd 


Woolwich (London; Pluinstead 
Borough Council 

Worcester Corporation Hylton-rd 

Worksop District Council iis 


Worthing Corporation 


Wrerham " 
Yarmouth Ж T 
"ork 5 Foss Islands-ra 


ELECTRO BRONZER. 


STURTEVANT, T. T., St. John's Works, 90 and 


92, Clerkenwell- rd, London, Е.С. 
p. 1255 


See Advt., 


1187 


ELECTRICAL TRADES’ DIRECTORY.—1904. 


ELE—ELE 


ELECTRO-CHEMICAL EXPERTS. 


Barton-Faithfull, J., 6, Oppindans-rd, Priinrose- 
hill, London, N.W. 

ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 30. Gerrard) 

FRISWELL, В. J., 43, Gt. Tower-st, London, 
E.C. 

Hutton, R. S., M.Sc., The University, Mam- 
chester 

KERSHAW, J. B. C., Faraday House. 8. Charing- 
Cross- rd, London, W. C.; and West Lan- 
cashire Laboratory, Waterloo, Liverpool 

Swinburne, Coeper & Baillie, 82, Victoria-st, 
London, S. W. 


ELECTRO CHEMICAL PLANT, MAKERS OF. 


Mather & Platt, Limited, Salford Ironworks, 
Manchester (Mather Manchester); and at 
London and Glasgow 

Woodward & Co, 157, West Nile-st, Glasgow 


ELECTRO CHEMISTS. 


Blount, Bertram, 76 and 78, Yora-st, Westinin- 
eter. London, ЭМ, 

Burghardt & Hyde, 35, Fountain-at, Manchester 

Caspari, W. A., B. Sc., Bushy House, Teddington, 
Middlesex 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, nr Manchester; 
78, King-st, Manchester ; and 39, Victoria- 
st, London, S. W. Bee insert Advt., facing 
p. 1034 

Collins, Hepworth, 17, Nicholas-st, Manchester 

Cooper, W. R., M. A., B. Sc., A. I. C. Swinburne, 
Cooper & Ваше), 82, Victuria-st, London, 
S.W. 

Cross & Bevan, 4, New-ct, Lincoln’s-inn, London, 
W.C. 

Electric Ozone Syndicate, 4, Sun-court, Corn- 
hill, London, E.C. 

FitzGerald, Desmond G., Stanhope,” Ashen- 
rd, Clare, Suffolk 

Gore, G., LL.D., F.R.S., 20, Easy-row, Bir- 

. mingham (Consulting) 

Grindle, С. A., Con. Manager Chloride Electrical 
Storage Company, Limited, Clifton Junc- 
tion, near Manchester; 39, Victoria-street, 
London, S. W.; and Mayfield Hall, near 
Ashbourne, Derbyshire 

Heywood, Joseph H., 231, Drake-st, Rochdale, 

ncs. 

LE CARBONE (late Lacombe & Co), 17, Water- 
lane, Great Tower-st, London, Е.С. See 
Advta., pp. 1044 & 1069 

For Carbons made by Girard and Street 

т: Process. 

Parker, Thomas, J.P., F. R. S. E., M. I. C. E., M. I. E. E., 
M. I. M. E., 73, Lichfield-st, Wolverhampton; 
and Manor House, Tettenhall, Statts. 

Patrick, D. H., Bablake School of Science, and 
Earledon, Coventry 

PERKIN, Dx. F. MOLLWO, and BOUSFIELD, 
E. GEO. P., Borough Polytechnic, Borough- 
rd, London, S.E. 

Steinbardt & Vogel, 91, Blackfriars-rd, London, 
S.E. 


| 
Walinsley, К. 


Mullineux, D. Sc., F. R. S. E., 
M. I. E. E., &c., Principal of the Northampton 
Institute, Clerkenwell, London, E. C. 


ELECTRO DEPOSITOR. 
STURTEVANT, T. Т. St. John’s Works, 90 
and 92, Clerkenwell.rd, London, Е.С. See 
Advt., p. 1255 


ELECTRO-CALVANISING PLANTS (MAKERS ОР). 
CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on- Tyne; 50, Fenchurch— 
st, London, E.,; Tower-bldgs, Water-st, 
Liverpool ` 56, Victoria-st, Manchester; and 
81, St. Vincent-st, Glasgow See Advt., p. 24 


ELECTRODES FOR MEDICAL PURPOSES, MAKERS OF. 


Rosenberg A. & Co, 21, Southampton-row, Lon- 
don, W.C. 


ELECTROLIERS, DESICNERS AND MAKERS OF. 
(See also Electric Light Fittings, р. 1083.) 
Baxendale & Co, Miller-st, Manchester ; and at 

Edinburgh 

BENHAM & FROUD. Ltd, Chandos House, 
Store-st, L. ndon, W.C. 

BENSON (W. A. S.) & Со, Ltd, 82 and 83, New 
Bond-st, London, W. 

Best and Lloyd, Ltd, Cambray Works, Hands- 
worth, Birmingham: and 11, Bartlett's-bldgs, 
Holborn, London, Е.С. 

ELECTRICAL COMPANY, Ltd, 121-125, 
Charing Cross-rd, and 162, Shaftesbury-ave, 
London, W. C.; Grosvenor-bidgs, 33, Black- 
friars-st, Manchester; Baltic-chinbs, Well- 
invton-st, Glasgow; 154, North-st, Brighton; 
17, York-st, Sheffield: and at Belfast. and 
Dublin See insert Advt. facing р. 1092 

Green (J.) & Nephew, 107, Queen Victoria-st, 
London, E.C. 

Greene (Н.) & Sons, Ltd, Surrey Engineering 
Works, Blacktriars-rd, London, S.E. 

HART, SON, PH. ARD. & CO, Ltd, 138-140, Char- 
ing Crosa rd, London, W.C. ; and at Bir- 
mingham See Advt., p. 1084 

Henderson, Osbert, 105, 107 and 111, Union.st, 
Glasgow 

M'Geoch (William) & Со, Ltd, 46, Coventry-rd, 
Birmingham; 108, Argyle-st, Glasgow; and 
11, Charing Cross-rd, London, W. C. Bee 
Advt., p. 1295 

Strode & Co, 48, Osnaburgh-st, N. W., 188, Picca- 
dilly, W., and 67, St. Paul's-churchyard, 
E. C., London 

Taylor Bros, Cooksey-rd, Small Heath, Bir- 
mingham 

Thursfield (C. J.) & Со, 42, Clement-st Parade, 
Birmingham; and at London and Bristol 

VERITYS LIMITED, 51 and 32, King-st, Covent 
Garden, W.C., London ; Plume and Victoria 
Works, Aston, Birmingham ; Hardman-st, 
Deauszate, Manchester; and 40, Bath.st, 
Glasgow (Sce ALPHABETICAL SECTION) 

ELECTRO-MACNET MAKERS. 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. Bee insert Advt, 
facing p. 1292 
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ELECTRO-MEDICAL INSTITUTIONS. 


DOWSING RADIANT HEAT COMPANY, LTD. 
(reg. office), 24, Budge-row, Cannon-st, 
London, E. C. (H. J. Dowsing, M. I. E. E., 
Man. Director) (% Bank) See also Advts., 
pp. 1081 and 1244, &c. 

Established for the Electric Light and Heat 

Treatment of Rheumatism, Anthritis, Gout, 

Stuf and Painful Joints, Neuralgia, Sprains, 

Lumbago, Sciatica, and certain Diseases of the 
Internal Organs. 


This treatment may be obtained at the following 
addresses: 
LONDON : 28, York-place, Baker-st, W. 
6, Churchfleld ка, Kling. У. 
78, Crosstield-rd, Swiss Cottage, N.W. 
94, Holland-rd, N.W, 
732, Fa bam: pd, S.W. 
17, Clifton Villas, Maida НШ, W. 
Middlesex Hospital, Mortimer-sr, W. 
North-West Loudon Hospital, N.W. 
London Hospital, E. 
Bethlem Hospital, S. E. 
RATH : 5, Oxford-row. 
BOURNEMOUTH : Glen Fern- gd' s. 
HARROGATE: The Royal Baths. 
LEAMINGTON : The Royal Pump Rooms and Baths. 
Manbeck ; Matlock House Hydro. 
VIRGINIA WATErs: Holloway Sanitorium. 


Alo at 
Balham Croydon Liverpool Scarborough 
Barmouth Dublin Li'ndrindd éis Southport 
Belfast Dunblane Lymington Shanklin 
B-xhill Kastbourne Manchester зћете1а 
Birmingham Edinburgh Matlock Torquay 
Bradford Exeter Newcastle T'bridge У "Ив 
Bri-tel Kxmouth — Norwich Up. Norwood 
Broinl-y Glasgow Norwood Ventnor 
Buxton Harrogate Nottingham West Kirby 
€ пуни је Hastings Oldham У/ оодћа Зра 
Caiterury Hull Oxford Yarmouth 
Chelsea Lancaster Plymonth York 
Cheltenham Leamington Redhill 
Cork Le: ds Nt. Leonards 
And at Hospitals and Latirmaries. 
Continental 
Alx les Bains Paris 
Athens Крл 
Brussels Коте 
binaut Turin 
&c. Ў &с. 
America 
Boston, New York, &c. 
А wtralasia 


Christchurch, N.Z. Melbourne. 
Kroeger Light-Cure and Electro-Therapeutic In- 
stitute, Ltd, 67, Etizabeth-st, Eaton-sq, 
S. W., 12, Chenis on-gdns, Kensington, W., 
11, Queen Victoria st, E.C., London; and 
11, Grand-parade, Eastbourne 


ELECTRO-MEDICAL APPARATUS MAKERS. 


BISHOP (W. J.) & CO, Faraday Works, Glad- 
stone-rd, Croydon 

Dawn Bros., 21, St. Thomas-sct, London, S.E. 

Hale Bros., 156, Upper Thames-st, and 21, 
Bush-lane, Cannon-st, London, E.C. 

Mudford's Arrow Electrical. Works, Jackson-rd, 
Holloway, London, №. 

MUIRHEAD & СО. 54. Old Broad.st, London. 
E. C. Works: Elmers End, Kent See Advt., 
p. 1156 

Rosenberg (A. & Co, 21, Southampton-row, Lon- 
don, W.C. 

Banitas Electrical Co, Limited, 74, Боћо-зд, 
London. W. 

Weiss (J.) & Sou, 287, Oxford.st, London, W. 


ELECTRO METAL DEPOSITINC ANO REFININC 
MACHINES, MAKERS OF. 


OPPERMANN; CARL) ELECTRIC CARRIAGE 
СО. Lt 4, 7, Underhill-st, Arlington-rd, Cam- 
den Toan, London, N.W. Вее Advt., p. 1250 


ELECTRO METALLURCISTS. 


Blount, Bertram, 76 and 78, York.st, West- 
minster, London, S.W. 

Cowper-Coles Galvanizing Syndicate, Ltd, 82, 
Victoria-street, London, S.W. 

Electro-Smelting Co, Ltd, 1, Bradford Exchange, 
Bradford 


· Elmore, F. E. & A. S., Broad-st-pl, London, Е.С. 


general Electrolytic Parent Company, Limited, 
Middlewich, Cheshire 

Larsen, R, 11, Brunswick-pl, Hanley 

Sellon, John N., 78, Hatton-garden, London, Е.С. 
(Consulting) 

Stanger, В. Н. Harry, 2, Broadway, West- 
minster, London, S.W. 


ELECTRO PLATERS. 


BENSON (W. А. S.) & CO, Ltd, 82 & 83, New 
Bond-st, London, W. 

Economic Eleetro-PJating Co, 42, Nicholson-st, 
Edinburgh 

Gambles (A. H.) & Co.21, Lexington-st, Lond.. W. 

London Electro-Plating апа Hetining Co, Ltd, 
23, St. John s-laue, Clerkenwell, London, 
E. C. 

STURTEVANT, T. T., St. Jomi s Works, 90 and 
92, Clerkeuwell- rd, London, Е.С. See Advt., 
p. 1255 

VERITYS Limited, London, Birmingham. Man- 
chester and Glasgow (See ALPHABETICAL 
SECTION) 


ELECTRO PLATERS' AND ELECTRO TYPERS' PLANT, 
CONTRACTORS FOR THE ERECTION OF. 


GLOVER (Е. A.) & CO, Ltd, 10 and 12, Garrick- 
st, Covent Garden, London, W.C. 

Mackenzie (J. D.) & Co, 50, Woodlands-rd, 
Glasgow, W. 

Newton's, Limited, Taunton 

ОРРЕКМАММ CARL) ELECTRICCARRIAGTI: 
CO, Ltd, 7, Underhill-st, Arlington-rd, Cain - 
den Town, London, N.W. Вее Adyt., p. 1250 

STURTEVANT, T. T., St. John’s Works, 90 ani 
92, Clerkenwell-rd, London, Е.С. See Advt., 
p. 1255 


ELECTRO-PLATINC DYNAMO MACHINES, MAKERS OF. 
(Scc also Dynamo Makers, р. 1064) 


BRUSH ELECTRICAL ENGINEERING CO, 
Limited, Victoria Works, Belvedere-road, 
Lambeth, London, S.E. 

CLARKE, CHAPMAN & СО., Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, E.C. ; Tower-bldga, Water-st, 
Liverpool; 36, Victoria-st, Manchester; and 
81, St. Vinceut-st, Glasgow See Advt., p. 24 
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CROMPTON & CO, Limited, Salisbury House, ELEVATOR BUCKETS, MAKERS OF. 


London Wall, London, E. C.; and Branches. 
Works: Chelmsford See Advt. inside front | HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
cover field ; & 22, Queen Victoria-st, J.ondon, Е.С. 


Electric Construction Company, Limited, Dash- 
We ан New Brad at, London, E. C.; ELEVATORS AND HOISTS (ELECTRIC), MAKERS OF. 
и NPnAmpton: See Advi acne Glasgow Electric Crane and Hoist Co, Ltd, Park- 
JOHNSON & PHILLIPS, Victoria Works, Old , bead, Glasgow | 
Charlton, Kent; and 14, Union-court, Old | Higginson & Co, 7, Hurat-st, Liverpool 
Broad-street, London, Е.С See Advt., р. 5 Keighley Electrical Engineering Co, Ltd, Vulcan 
LISTER ELECTRIC MANUFACTURING CO.( THE), Works, Keighley 
Dursley, Glos. ; 52, Caonon-st, London, E. C.; Larmuth (T.) & Co, Croes-In, Salford, Manchester 
and Baltic Chambers. 50, Wellington-st, Mather & Platt, Ltd, Salford Iron Works, 


Glasgow See insert Advt. facing p. 1086 Manchester (Mather Manchester); and at 


Mather & Platt, Limited, Salford Iron Works, London and Glasgow | | 
Manchester (Mather Manchester); and at NEW CONVEYOR CO, Ltd, Smethwick, Bir- 


mingham 
. Safety Lift & Elevator Co, Albert Works, 
OPPERMANN(CARL)ELECTRICCARRIAGE Rolt-st, Deptford, London, S.E. 
CO, Ltd, 7, Underhill-sr, Arlington-rd, Cam- 
den Тоеп, London, N.W. See Advt., p. 1250 EMERY CRINDINC MACHINE MAKER. 
PARKER, THOMAS, Limited, Wednesfield-rd, MERY GRINDING M M 
Wolverhampton COOKE, E. J., 2 & 4, Parsonage-st, Mancheste: 


PEEBLES (BRUCE) & CO, Ltd, Edinburgh 
UNION ELECTRIC СО, Ltd, 151, Queen 
Victoria-st (near Blackfriars), London, E.C. 


ELECTRO TYPERS. 


EMERY WHEEL MAKERS. 


| 
| CHURCHILL (CHARLES) & CO, Ltd, 9-15, 
| Leonard-st, Lond., E.C.; and at Birmingham, 
| E Manchester, Glasgow and Newcastle-on- Tyne 
" ELECTRICIAN " PRINTING AND PUBLISHING | Cooke, E. J., 2 and 4, Parsonage-st. Manchester 
CO, LTD, Salisbury-court, Fleet-st, London. ' WILLCOX (W. Н.) & CO, Limited, Offices 23, 
Telephone : 949 Holborn. Telegrams Elec- Warehouses 34 and 36, Southwark-st, Lon- 
trician Newspaper London) See Advts., don, S.E. See Advt., p. 3 
pp. 14, 79, 99, &c. , 
Ervery class of Electrot yping, in any quantities, 
at specially low prices. Cheapest House in the 
Trade for Supplies оў Electros for Catalogues, 
de, Best workmanship and quick ddivery 


ENAMEL FOR INSULATING PURPOSES, MAKERS OF. 


Down, F. J., A.M.I.C.E., F.C.S., M.LE.E., Har- 
nden, Herts. 

GRIFFITHS BROS. & CO, Macks-rd, Ber- 
mondsey, London, 5.Е. (Aquol London, 

807 Нор) See Advt. on next page 
Flat ; Egg-Shell Flat. Highly glossy finishing 
Enamels, one coat sufficient. '* Vitros" for 
greatheat. “Anti-Sulphuric” Enamel for Acid 
resisting. India Rubber Varnish, de. Shellac 
Varnishes; “ Armacell” and “ Armalac " 

Insulating Storing Varnishes. 


ELEVATING, CONVEYING AND COAL-HANDLINC 
PLANT, MAKERS OF. 


BENNIS (ED.) & CO, Ltd, Little Hulton, Bolton; 
and at 23, Victoria-st, Lordon, S.W. See 
Advt. inside back cover. 
HARDY PATENT PICK CO, Ltd, Heeley, Shef. 
field ; & 22, Queen Victoria-st, London, Е.С. 
Larmuth (ic )& E Cross- ан ны Salfors, Manchester 


F Indestructible Paint. 


Insulating Enamel. 
Insulating Varnish. 


FIRE-PROOF PAINT. 
PAINTS MANUFACTURED FOR ALL SPECIAL PURPOSES. 


Largely used by the leading Telegraph and Electrical Companies. 


· OLEOPATRAB NEEDLE 
"ХВУМ 30 М 


Your enquiries solicited 


THE INBESTRUCTIBLE PAINT CO., Ltd., 


31, CANNON STREET, LONDON, Е.С. 
TelegrapMe Address : ‘‘ WEATHERPROOF LONDON.” Telephone No. 8267, BANK. 


E D 88 
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Рог ARMATURES, TRANSFORMERS, MAGNET COILS, бе. 
Highest Insuiating Properties of any Varnish. 


o9 COATS or 


for all Wood and 
Metal Work ín 


only Coating 


| 1 
$ "Anti-Sulphuric" Enamel ; 
à | ENSURES сомыете E 
55 AND ch 
cl PERMANENT $ 
« EF 

$| PROTECTION SV 
| 


that has withstood 
Battery Rooms. 


continttous subjection 


to Acid Fumes and Spray 


FOR OVER 10 YEARS, 
Beware Of Imitations. 


Apply for 
<> full particulars of 
ДЄ /'A.S." ENAMEL, 
also of 
Insulating Varnishes, Paints, 
Enamels, &c.. specially 
prepared for Electrical Work. 


"ARMALAC" INSULATING VARNISH. 


`` 


FIRE-PROOF PAINT FOR CASINGS, &c. 


% ROS stands boiling water or 


вс ue змиоовоеривои JS'uijanojoo лод 


u FERRODOR " FILLER, for rough castings. 
чисел Зале: ovy ous оссе 
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INDESTRUCTIBLE PAINT COMPANY, Ltd. 
31, Cannon-st, London, E.C. Works: Nor- 
way Wharf, Limehouse, E. See Advt. p.1189 | 

Massachusetts Chemical Co, 6, 7 aud 8. Crutched 
Friars, London, E.C. 


ENAMEL-LINED IRON INSULATINC PIPINC, | 
MAKERS OF. 


SIMPLEX STEEL CONDUIT CO, Ltd, The. | 
Head Offices: 80, Digbeth, Вїгшїпдһаш 
(Economy Birmingham, 2105) Works: 
Coventry-st, Birmingham Also at Mansion 
House-chmbrs, 20, Bucklersbury, London, 
Е.С. (Audiphone London, 6052 Bank); 1, 
Peel-st, Manchester (Economical Manchester, | 
(125) 557, Moorfields, Liverpool (77 X); | 
and 1654, West George-st, Glasgow (Simplex | 
Glasgow, 5177 Corp.) (L. M. Waterhouse, | 
A.. I. C. E., M. I. E. E., General Manager, | 
Westinghouse-bldg, Strand, London, W.C.) 
Bee insert Advt. facing p. 1054 | 


ENAMELLED IRON CASTINCS, MAKERS OF. 


Falkirk Iron Co, 67, Upper Thames-st, London, 
E.C. ; and at Falkirk, Х.В. 


EMAMELLED IRON REFLECTORS, MAKERS OF. | 
Ser also Reflector and Shade Makers, p. 1278: 
| 


Gamier & Со, 86, Farringdon-street, Ludgate- 
kireus, London, Е.С. 
Griffiths & Browett, Ltd (Sole Agents, Wood & 
Penfold), 9, New Broad-st, London, E.C. 
Hupfeld & Со, 38, Finsbury Pavement, London, 


Jones Bros & Co, Wolverhampton, Ltd, Wol- 
' verhampton 


EMAMELLED IRON SIGN AND TABLET 


MANUFACTURERS. 
Falkirk Iron Co, 67, Upper Thames.st, London, 
, EC.; and at Falkirk, М.В. 
Garnier & Co, 86, Farringdon-strect, Ludgate- 
circus, London, Е.С. 


EMAMELLED METER DIALS, MAKERS OF. 


Garnier & Co, 86, Farringdon-street, Ludgate- 
arcus, London, E.C. 


"amier & Co, 86, Farringdon-street, Ludgate- 
. &ircus, London, Е.С. 
Srifiths & Browett, Ltd, (Sole Agents, Wood & 
Penfold), 9, New Broad-st, London, Е.С. 


EMAMELLED STEEL SHADES AND REFLECTORS, 
MAKERS OF. 
Ze also Reflector and Shade Makers, p. 1278). 


Jones Bros. & Co Wolverhampton, Ltd, Wol- 


ENAMELLED NAME TABLETS, MAKERS ОР. 
verhampton 


ENCLOSED ARC LAMPS, MAKERS OF AND 
DEALERS IN. 


ARC LAMPS, Ltd, Crown Buildings, 62, Old 
Broad-st, London, Е.С. Вее insert Advt. 
facing p. 1024 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., р. 1091 

Current Consumption less than half of other 
Lamps. 

BROCKIE-PELL АВС LAMP, Ltd, 60, Worship- 
st, London, Е.С. Вее Advt., p. 1025 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S. E. 

DEFRIES (J.) & SONS, Ltd, 146 aud 147, 
Houndsditch, London, E.C. Works: Gravel- 
lane, E. see Advts., pp. 1026, 1208 
and 1330 

Drake & Gorham, Ltd, 66, Victoria-st, West- 
minster, London, S. W.; 47, Spring-gadns, 
Manchester; and Baltic-chmbrs, 50, Welling- 
ton-st, Glasgow See Advt., p. 15 

Geipel & Lange, Vulcan Worka, St. Thomas-st, 
London, S. E. 


, GENERAL ELECTRIC COMPANY, Ltd, 67, 


69 and 71, Queen Victoria-st, London, E.C. ; 
and at Glasgow, Birmingham, Newcastle-on- 
Tyne, Manchester and Dublin See Advt., 
p. 1090 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, Е.С. Вее Advt., р. 5 

REASON MANUFACTURING CO, Limited. 
Offices and Works: Lewes-rd, Brighton 
See Advt., p. 1094 

UNION ELECTRIC CO, Ltd, 151, Queen Vic- 
toria-st (near Blackfriars), London, E.C. 

Walsall Electrical Co, Ltd, 57, Bridge-st, Walsall ; 
and at Liverpool London Office and Show- 
room: Mr. A. H. Hunt, 115-117, Cannon-st, 
London, E.C. 


ENCLOSED ELECTRIC MOTORS, MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS СО, Ltd, 106, Cannon-st, 
London, Е.С. Works: Silvertown, Essex; 
and Persan, France See Advt., p. 534 

Jackson (P. R.) & Co, Ltd, Salford Rolling Mills, 
Manchester 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad.st, London, Е.С. See Advt., p. 5 

LANCASHIRE DYNAMO & MOTOR CO, Ltd, 
Trafford Park, Manchester (Ironclad Man- 
chester, 4752) Вее insert Advt. facing 
p. 1046 

Matthews & Yates, Limited, Swinton, Lancs. ; 
and London 

RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopsgate-st Within, London, E. C.; and 
City Electrical Works, Bradford 

Union Electric Co, Ltd, 151, Queen Victoria-st 
(near Blackfriars), London, E.C. 

E-D 83* 
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ENCINE AND BOILER INSURANCE RISKS, 
CONTRACTORS FOR. 


ENGINE, BOILER & E.L. INSURANCE CO, Ltd, 


12, Kiug-3t, Manchester; 49, Queen Victoria- 
Bt London, E. C.; and 65, Renfield-st, 
Glasgow Bee Advt., p. 1196 

S-ottish Boiler lusurance Co, Lte, Glasgow ` and 
1284, Queen Victoria-st, London, Е.С. 


ENCINE CONDENSED WATER PURIFYING PLANT, 


MAKERS OF. 

HARRIS PATENT FEED WATER FILTER, LTD, 
73, Queen Victoria-st, Lo idon, E. C.; and at 
Sunderland and Cireenock Bee insert Advt. 
facing p. 1328 


ENCINE COVERNORS, MAKERS OF. 


WILLCOX (У. H.) & CO, Ltd, Offices 25, Ware- 
houses, 54 & 56, Suuthwark-st, and Castle-st, 
London, S.E. See Advt., р. 3 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
stall-rd, Leeds 


ЕМСІМЕ ROD PACKING, MAKERS OF. 


W dlach Bros, 57, Gracechurch-st, London, Е.С. 

WILLCOX (W. Н.) & CO, Ltd, Offices 23, Ware- 
houses 34 and 36, Southwark-st, London, 
ЗЕ. Вее Advt., p. 3 


ENCINE MAKERS (AUTOMATIC). 
SISSON (W.) & CO, Gloucester 


ENCINE MAKERS (COMPRESSED AIR). 


BELLISS & MORCOM, Ltd, Ledsam-st Works, 
Birmingham ; and 9, Victoria-st, London, 
S.W. See insert Advt. opposite 

DAVEY, PAXMAN & CO, Ltd, Colchester, 
England ; and 78, Queen Victoria-st, London, 
E. C. See Advt., p. 35 

Larmuth (T.) & Co, Cross-In, Salford, Manchester 


ENCINE MAKERS (ELECTRIC). 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westiughouse-building, Norfolk-st, Strand, 
London, М.С. See Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

CLARKE, CHAPMAN & СО., Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, E. C.: Tower-bldg«, Water-st, 
Liverpool ; 56, Victoria-st, Manchester ; and 
81, St. Vincent-st, Glasgow See Advt. p. 24 

DAVEY, PAXMAN & СО, Ltd, Colchester, 
England ; and 78, Queen Victoria-st, London, 
Е.С. See Advt., p. 35 


ENCINE MAKERS (CAS) 


Andrew (J. E. H.) & Co, Ltd, Reddish, near 
Stockport 

Bilbie, Hobson & Co, 80, Queen Victoria-st, Lon- 
don, Е.С. 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Nortolk-st, Strand, 
London, W.C. See Advt., р. 1091 

Сатре Сатре] Gas Engine Co, Ltd, King- 
aton, Halifax; and London and Glasgow 


Cycle Manlove. Alliott & Co, Limited, Notting- 
ham: and London 
DOWSON ECONOMIC GAS & POWER 
COMPANY, Ltd, 59, Victoria-st, West- 
minster, London, S.W. (Gascous London) 
Dowson Economie Gas and Power Company, 
Limited, Gas Generating Machines. (“ Тће 
Dowson (аз System is the cheapest form ој 
motive power for Central Stations, owing to 
low fue consumption and trifling waste 
while the apparatus із standing ВШ ready 
for work”), 39, Victoria-st, Westminster, 
London, SW Telegrams, “ Gaseous London") 
EDMONDSON & PURDOM, Ltd, Albert Electrica! 


Works, Hey-st, Long-ide-lane, Bradford, 
Yorks. 
Maker of Starters only. 


Ecpress-—Furnival & Co, Reddish Iron Works. 
Stockport ; and at London 

Gardner (L.) & Sons, Peel Works, Patricroft, 
Manchester 

Lancashire Gas Engine Co. Bury, Lancs. 

Mather & Platt, Ltd, Salford Irouworks, Man- 
chester (Mather Manchester) ; and at Lon- 
don and Gla- gow 

Otto—Crossley Bros, Limited, Openshaw, Man- 
chester ; 10. St. Bride-st, London, E.C.; and 
at Newcastle, Glasgow and Birmingham 

Premier Саз Engine Co, Ltd, Sandiacre, No- 
tingham. 

ROBEY—ROBEY & CO, Limited, Globe lron 
Works, Lincoln; and 79, Queen Victoria-st, 
London. Е.С. See Advt., p. 23 

Stevenson (Robt.) & Co, Ltd, Locomotive Wu ks, 
Hebbon-on-Tyne, aud Darlington 

Tangue—Tangyes, Limited, Birmingham; and 
London, Manchester, &c. 


ENCINES (HICH SPEED), MAKERS OF. 


ALLEN (W. H.), SON & CO, Ltd, Queen's 
Engineering Works, Bedford; 27, Old Queen- 
st, London, S. W.; and at Glasgow and 
Belfast See Advt. p. 15 

BELLISS & MOROOM, Ltd, Ledsam-st Works, 
Birmingham ; and 9, Victoria-st, London, 

S.W. Вее insert Advt. opposite 

British Westinghouse Electric & M fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. бее Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING СО, 
Lid, Victoria Works, Belvedere- rd, aes: 
beth: London, S.E. 

BUMSTED & CHANDLER, Cannock Chase 
Foundry and Engine Works, Hednesford 
Staffs, See Advt., p. 10 | 

Charlesworth (S.) & Co, Richmond НШ Iron 
works, Oldham, Lanes. 

CLARKE, CHAPMAN & CO, Liniited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 

St. London, E.C. ; Tower-bldgs, Water st. 
Liverpool ; 56, Victoria: st, Manchester ; : and 
81, uv Vincent st, Glasgow See Advt. 


p. 24 

DAVEY, PAXMAN & CO, Ltd, Colchester 
E папа ; and 78, Queen Victori ча-вї, 
don, Е.С. See Advt. ‚ р. 35 

Easton & Bessemer, Ltd, Taunton 

Galloways Ltd, Knott Mill Iron Wor Ка, Manche, 
ter ; and 17, Philpot-lane, London, E.C. 


Lon- 


ESTABLISHED OVER 50 YEARS. Telegrams: * BELLISS BIRMINGHAM.” 


BELLISS а MORGOML™ 


ENGINEERS, 
BIRMIN ни ENGLAND. 


LS sl LONDON OFFICE : 
Ser: . 9, VICTORIA ST., S.W. 


AGE DSSIMORCOMILSBSRIRMINGHAM, 
aid У Ium | — A 
У | — 4 


1,500 Kilowatt Triple-Expansion Engine and Generator at Leeds and Hackney. 
' for Electric Lighting, Power, 
Traction, and Mill Driving. 
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 


Advantages : 


Low Cost. Compactness. Economy. 
Self-Lubrication. Maintained Efficiency. Durability. 
Simplicity. Good Governing. Reliability. 
Strength. Experience. 


KEE 


2.300 Engines Supplied or Building, representing 400,000 Horse Power, in 
: sizes ranging from 5 to 2,500 B.H.P., of Compound and Triple- 


Expansion Types. Upwards of 200 Central Stations and 
Power Installations supplied. 


QUICK DELIVERY OF STANDARD SIZES. 


P.T.O. 


SSI1138,, :Suvub313L 


Ra 
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RANSOMES, SIMS & JEFFERIES, Lr»: 


ORWELL WORKS, 


IPSWICH. 


Telegraphic Acdress : 
“RANSOMES IPSWICH.” 
National Telephone, No. 1]. 


AND AT 


9,GRACECHURCH ST., 


LON IDON, 


\ 
| mele Address : 
" ANGLIA LoNDON." 
Telephone No. 5776 Avenue. 


HIGH SPEED ENGINES. 


THROTTLE VALVE AND PATENT AUTOMATIC “ЗНАЕТ” COVERNOR. 


ENGINES and DYNAMOS COMBINED and TESTED. 


— — Or eee 


Mather & Platt, Ltd, Salford Ironworks, Man- 
cheater (Mather Manchester); and at London 
and Glasgow 

RANSOMES, SIMS & JEFFERIES, Ltd, pod 
and 9, Gracechurch-st, London, E.C Bee 
Advt. above 

ROBEY & CO., Limited, Globe Works, Lincoln ; 
and 79, Queen Victoria-st, London, E.C. See 
Advt., p. 23 

Scott (Ernest) & Mountain, Ltd, Close Works, 
Newcastle-on-Tyne ; and Norfolk House, 
Laurence Pountney Hill, London, E.C. 

SISSON (W.) & CO, Gloucester 

Willans & Robinson, Ltd, Victoria Works, Rugby 


ENCINE MAKERS (011). 


Cundall (R.) & Sons, Ltd, Shipley ; and et London 
and Paris 

Hornsby- A kroyd—Hornsby (R.) & Sons, Limited, 
Grantham ; and London 

Petter (James В.) & Sons, 
Victoria-st, London, ЕС. 

Priestman—Priestman Bros, Ltd, Holderness 
Foundry, Hull ; and London 


Ltd, 73a, Queen 


ENCINE MAKERS (STEAM). 


Adamson (D.) & Co, Dukinfield 

ALLEN (W. H.), SON & CO, Ltd, Queen’s 
Engineering Works, Bedford ; 27, Old Queen- 
st, London, S.W.; and at Glasgow and 
Belfast See Advt., p. 15 

Barclay (Andrew) Sons & Co, Ltd, Caledonia 
Works, Kilmarnock, N.B 


BELLISS & MORCOM, Ltd, Ledsam-st Works 
Birmingham; and 9, Victoria-st, London 
S.W. Вее insert Advt. opposite 

Bertrams, Ltd, St. Katherine's Works, Sciennes, 
Edinburgh 

British Westinghouse Electric & M’fg. Co, Ltd, 
Westinghouse- building, Norfolk-st, Strand, 
London, W.C. See Advt., р. 1091 

Brotherhood, Peter, 17, Belvedere- rd, London, S. E. 

BRUSH ELECTRICAL ENGINEERING CO, 
Limited, Victoria Works, Belvedere-rd, Lain- 
beth, Loudon, S.E. 

Buchanan (J.) & Son, Caledonia Foundry and 
Ens ine Works, Liverpool 

Buckley & Taylor, Castle Iron Works, Oldham 

BUMSTED & CHANDLER, Cannock Chase 
Foundry and Engine Works, Hednesford, 
Staffs. See Advt., p. 10 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, E. C.; Tower-bldgs, Water st, 
Liverpool; 56, Victoria- st, Manchester ; and 
81, St. Vincent- st, Glasgow See Advt. „p. 24 

Clay ton & Shuttleworth, Ltd, Lincoln; & London 

Coates (Victor) & Co, Belfast 

DAVEY,PAXMAN & CO,Ltd, Colchester, England; 
and 78, Queen Victoria-st, London, Е.С. 
Вее Advt., р. 35 

Davidson & Co, Ltd, Sirocco Engineering Works, 
Belfast 

Easton & Bessemer, Ltd, Taunton 

Galloways, Ltd, Knott Mill Iron Works, Man 
chester ` and 17, Philpot-lane, London, E.C. 

Goodfellow ( В. ), 144, Hyde 
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Hathorn, Davey & Co, Ltd, Sun Foundry, Leeds 


Mick, Hargreaves and Со, Cook-st, Bolton 

Hunter & English, 202, Bow-rd, London, E. 

McLaren, J. & H., Leeds 

Maneell, W. C., 50, Abingdon-st, Northampton 

Mather (С. R.) & Son, Wellingborough 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 

Musgrave (John) & Sons, Ltd, Globe Ironworks, 
Bolton 

RANSOMES, SIMS & JEFFERIES, Limited, Ips- 
wich ; and 9, Gracechureh-st, London, Е.С. 
See Advt. on preceding page 

Reavell & Co, Ltd, Ipswich 

ROBEY & Co., Ltd, Globe Works, Lincoln; aud 
79, Queen Victoria-st, London, Е.С. See 
Advt., p. 23 

SISSON (W.) & CO, Gloucester 

Thom, John W., Canal Works, Patricroft, Man- 
chester 

Thwaite Bros, Ltd., Vulcan Ironworks, Bradford 

Wallxend Slipway and Engineering Co, Ltd, 
Wallsend-on-Tyne 


ENCINES, OPEN DOUBLE-ACTINC (FOR DRIVING 
DYNAMOS DIRECT), MAKERS OF. 
ALLEN (W. H.), SON & CO, Ltd, Queen's En- 
gineering Works, Bedford ; 27, Old Queen- 
st, London, S.W.; and at Glasgow and 

Belfast See Advt., p. 15 


CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- , 


at, London, E. C.; Tower-bidgs, Water-sr, 
Liverpool ; 36, Victoria-st, Manchester ; and 
81, St. Vincent-st, Glasgow See Advt., p. 24 

Hall (J. P.) & Со, Blackriding Iron Works, 
Werneth, Oldham 

Mather & Platt, Limited, Salford Iron Works, 
Manchester (Mather Manchester); and at 
London and Glasgow 

Scott (Ernest) & Mountain, Ltd, Close Works, 
Newcastle-on-Tyne ; and Norfolk House, 
Laurence Pountney-hill, London, Е.С. 


ENCINES (CAS, OIL AND HOT AIR), ERECTOR AND 
REPAIRER. 


Bygrave, William, 115, High-st, Barnet ; and at 
Hadley Highstone, London, Х. 


ENCINEERS (CHEMICAL). 


Chemical Engineering Co, 79, Mark-lane, and 
21, Mincing-lane, London. Е.С. 

Down, F. J., A. M. I. C. E., F.C. S., M. I. E. E., Наг. 
penden, Herts. 

FRISWELL, В. J., 45, Gt. Tower-st, London, Е.С, 

Thwaite B. H., 29, Gt. George-st, London, S.W. 


ENCINEERS (CIVIL). 


Capper, D. S., Professor of Engineering, King’s 
College, Strand, W.C., and 17, Victoria-at, 
S.W., London 

Kirkland, Thomas, M.Inst.C.E., 17, Victoria-st, 
London, S.W. 

Rotter & Jones, 47, Victoria-st, London, S. W.; 
and Pearl-bldgs, Portsmouth 


і 
| 


ENCINEERS (CONSULTING). 


Abernethy, G. N., 4, Delahay-st, London, S.W. 
Ackermann, A. S. E.,47, Victoria-&t, London, S.W. 


| Acland, F. E. D., 76, Cheapside, London, Е.С. 


Adams, Henry, 60, Queen Victoria-st, London, Е.С 
Aitken, J. Cross, 45, Hope-st, Glasgow 

Allen, Alfred, 47, Victoria-st, London, S.W. 
Alwyn, Louis, 6, Holborn Viaduct, London, E. C. 
Amos, Е. C., 20, Bucklersbury, London, E.C. 
Anderson, J. Wemyss, University of Liverpoo! 
Armstrong, John, 46, Lombard-st, London, Е.С. 


Auel, С. B., British Westinghouse Co, Trafford 


Park, Manchester 
Axford, J. T., 9, London-st, London, Е.С. 
Bailey-Denton, Son, Lawford & Symons, 9, 
Bridge-st, Westminster, London, S.W. 
Baker, Sir Benjamin, 2, Queen’s-sq-pl, Londen, 
S.W 


| Baker, J Sa Wm., Merchant Venturers’ Technical 


College, Bristol 

Baker, P. J., Corporation Gas Works, Limerick 

Barber, Thos., 17 and 18, Tothill-st, London, S.W. 

Baron, Е. E., 40, Ducie-st, Manchester 

Barr, Dr. Archibald, M.I.C.E., Professor of Civil 
Engineering, The University, and 250, 
Byres-rd, Glasgow 

Barrington, Wm., 47, Victoria-st, London, S.W. 

Barry (Sir John Wolfe! & Partners, 21, Delabay- 
st, Westminster, London, S.W. 

Barry & Higham, 15, Gt.George-st, London, S.W. 

Barry, Sir John Wolfe, K.C.B., 21, Delahay-st, 
Westminster, London, S.W. 

Beaumont, W. Worby. M. I. C. E., M. I. M. E., 
M. I. E. E., Outer Temple, 222, Strand, 
London, W. C. 

Beck, W. II., 115 & 117, Cannon-st, London, E. C. 

Beckett, Wm., 53, Вгагеппове- st, Manchester 

Becks, G. A., 2 and 3, Broadway, Westminster, 
London, S. W. 

Beechey & Keizer, 30, South Castle-st, Liverpool 

Behr, F. B., 5. Queen Anne’s Gate, London, S.W. 

Belsham, Maurice, 52, Queen Victoria-st, Lou- 
don, К.С, 

Bernays, Joseph, 96, Newgate-st, London, E.C. 

jerthon, C. T., 49 and 61, Eastcheap, London, 
Е.С. 

Best E Sons, 47, Victoria-st, London, S.W. 

Bigley, T. M., 19, Castle-st, Liverpool 

Више, Sir A. R., 9, Gt. George-st, London, S.W. 

Binny. Wm. Murray, 55, Victoria-st, Westminster, 
London, S.W. 

Blackett, Joseph, 154, Fenchurch-st, London, Е.С. 

Blaine, R. G., M. E., A. M. I. C. E., City and Guilds 
Technical College, Leonard-st, London, E. C. 


. Blakesley, J. H., M. A., 52, Victoria-st, Lond., S. W. 
_ Blakey, Edwin, M. I. E. E., Barniouth, N. Wales 


Blundstone, Samuel Richardson, 3, Ludgate 
Circus-bldgs, London, Е.С. 

Booth, Н. C., 25, Victoria st, London. S.W. 

Pooth. Robert, 110, Cannon-st, London, Е.С. 

Boyd, Geo., 55, Queen-st, Whitehaven 

Bremner, J., 27, Tower-bldgs West, Liverpool 

Brereton, C. А., 21, Delahay-st, London, S. W. 

Brewster, E. Н. G., 12, Dartmouth-st, West- 
minster, London, S.W. 

Brodrick (W. Н.) & Со, 37, Wellington-st, Hull 

Bromhead & Со, 33, Cannon-st, London, Е.С. 

Brown, C.. 20. Tothill-at, London, S.W. 

Brown & McClelland, 45, Sandhill, Newcastle 
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Brown. Oswald, M. I. C. E., 52, Vietoria-st, London, 
S. W. 
Bruce, F., 2, York-bldgs. Hastings 
Buley, John, 5, Laurence Pouutney-lane, London, 
E. C. 
Bumsted, F. D., Cannock Chase Foundry, Hed- 
nesford, Staffs. 
Burch, W., Admiralty New Docks, Keyham Ex- 
tension, Devonport 
Burstall, Н. В. J., 14, Old Queen-st, Westmin- 
ster, London, S.W. 
Burstall & Monkhouse, 14, Old Queen-st, West- 
minster, London, S.W. 
Burt, T. Hoss, Moorgate Station-chmbra, London, 
E.C. 
Bushell, E. H., 68, Orange-court, Liverpool 
Button, F. S., Inglewood, Scott-park, Burnley 
Byrne, J. J., Barrow Bridge, Athy, Ireland 
Caiger (E. J.) & Со, 4, Lloyd's-ave. London, Е.С. 
Calthorp, E. Е., 5, Crosby-sq, London, Е.С. 
Сапрђећ, Macinaster & Co, Ll and 12, Clement’s- 
lane, London, Е.С. 
Cannell, Charles, 83, Mill Hill-rd, Norwich 
Capper, D. S., Professor of Engineering. King’s 
College, Strand, W.C., and 17, Victoria-st, 
S.W., London 
Cardew, Major Phillip, R.E., 8. Queen Anne's- 
gate, London, S.W.; aud 8, Маубигу Wood, 
Woking 
Carter, W. C., 6, Crosby-sq, London, Е.С. 
Catto, А. J. E., British Westinghouse Co, Tratford 
Park, Manchester 
Causer, W., 48, St. Paul’s-sq, Birmingham 
Cawley, G., 25, Victoria-st, Westminster, London, 
S. W. 
Caws, Frank, 22, Fawcett-st, Sunderland 
Chandler, Noel, Cannock Chase Foundry, 
Hednesford, Statfs. 
Chapman, Henry, 69, Victoria-st, London, S.W. 
Chappell, W. E. British Westinghouse Co, 
Trafford Park, Manchester 
Chatterton, B., Yorkshire Insurance Co, 2, Bank- 
bldga, Princes-st, London, Е.С. 
Chatterton (Geo.)& Bazalyette, 6,The Sanctuary, 
Westminster, London, S.W. 
Chester, E. D., 20, Copthall-avenue, Loudon, 
E.C. 


Christy, Frank, M.LE.E. (Christy Bros. and 


Middleton), Chelmsford 
Church, К. Е., 20, Victoria-st, London, S.W. 
Chutter, G. F., 89. Plymouth-rd, Penarth, S. Wales 
Clerk, Dugald, 18, Southampton-bldgs, London, 
W.C. 
Clover, Clayton & Co, 44, Chapel-st, Liverpool, 
W 


Cole, H. A. B., 50, Lime-st, London, E. C. 

Coode, Son & Mathews, 9, Victoria - st, Lond, S. W. 

Cooper, R. Elliott, 8, The Sanctuary, Westmin- 
ster, London, S.W. 

Cooper, T. L. Reed, 70, West Cumberland.st, 
Glasgow 

Corin, A., 122, Cannon.st, London, Е.С. 

Courtney, F. S., M. I. C. E., 25, Victoria-st, West- 
minster, London, S.W. 

Cowper, Chas. E., 8, Sandown-ter, Deal 

Cowper-Coles, W. B., 31, Queen Victoria-st, 
London, E.C. 

Cozens- Hardy, E. H. (O'Gorman & Cozens- Hardy), 
82, Victoria-st, Westminster, S.W., aud 50, 
Ladbroke-grove, W., London 
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Cruttwell. E., 21, Delahay-st, Westminster, 
London, S. W. 

Davey, Ну., 5, Princes-st, Westinin-ter. London, 
S. W. 

Davis, Alfred, 26, Victoria-st, London, S. W. 

Dawbarn, R. A. (Mordey & Dawbaru), 82, Vic- 
toria-st, London, S. W. 

Dawson, Philip (Kincaid, Waller, Manville & 
Dawson), 29, Gt. George- st. London, S. W. 

Dietszeh. F., 652, Salisbury House, London, E. C. 

Dobson, J. M., 53, Gt. Georze--t, London, S. W. 

Dodd & Dodd. 37, Waterloo-st, Birmingham 

Donovan, J. W., 11, Norfolk-st, Sunderland 

Drake, Bernard Mervyn, 66, Victoria-st, West- 
minster, London, S. W.; and Hurnford, 
Sanderstead, Surrey 

Duff, Bruce & Co, 17, Victoria-st, London, S.W. 

Dunscombe, Clement, M.A., M. I. C. E., Albert- 
mansions, 92, Victoria-st, London, S.W. 

Duke & Ockenden, 126, Southwark-st, London, 
S.E. 

Dykes, А. H. (Messrs. Handcock and Dykes), 1, 
Victoria-st, London, S. W. 

Easton, Edward, 7, Victoria-st, Westminster, 
London, S.W. 

Eck, Justus, M. A. (Cantab', M. I. E. E., 151, Queen 
Victoria-8t, E. C., aud 10, Priory-rd, Chiswick, 
W., London 

Edwards, F., 62, Bishopsgate-st Within, London, 
E.C. 

ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cro=s-rd, London, W.C. 
(пат иу London, 3048 Gerrard) 

Ellice-Clark, E. B., 50 & 57, Queen-st, London, Е.С. 

Ellis, K Е. (Mewburn, Ellis & Pryor), 70, 
Chancery-lane, London, W.C. 

ENGINE, BOILER & E. L. INSURANCE CO, LTD, 
12, King-st, Manchester ; 49, Queen Victoria- 
st, London, E. C.; and 65, Rentield-st, Glas- 
gow See Advt. on next page 

Esplen Wm.) & Son, 51, James-st, Liverpool 

Etherington, John, 394, King William-st, Lon- 
don, E. C. 

Evans (Edward) & Со, 27, Chancery-lane, Lon- 
don, E.C. ; aud at Birmingham 

FAIRFAX (J. S.) & WETTER, 57 & 39, Essex-st, 
Strand, London, W. C. 

Farrar, S. H., 54, Old Broad-st, London, E. C. 

Fearon, H. S., 6, Gt. Winchester-st, London, E. C. 

Feeny, V. I., 60, Queen Victoria-st, London, E. C. 

Fell & James, 1, Queen Victoria-st, London, E.C. 

Fieldwick, В. W., 53, Victoria-street, London. 
S.W, 

Fitzmaurice, Maurice, London County Council, 
Spring-gdus, London, S.W. 

Foot (Rowland G.) & Со, 120-122, Fenchurch-st, 
E.C., and (works), 3, Penarth.st, S.E., 
London 

Forbes, Prof. George, M.A., F.R.S., M. Inst. C. E., 
&с, A, Great George-st, London, S.W. 

Ford (T. W.) & Co, 9, Bridge-st, Loudon, S.W. 

Fowler, W. H., A.M.LC.E., 55, New Bailey-st, 
Manchester 

Fox, 5ir Douglas, C.E., 28, Victoria-st and 12, 
Queen's Gate-gdns, London, S.W. 

Fox (Sir Douglas) and Partners, 28, Victoria-st, 
London, S.W. 

F = Samuel G., 72-75, Fenchurch-st, London, 

„С. 


(For Telegraphic Addresses and Telephone Numbers see Alphabetical Section.) 


1198 13790 — ZE ELECTRICIAN” 


THE ENGINE, BOILER 


INSURANCE COMPANY, LTD. 


London Office ... 49, Queen Victoria Street, E.C. 
Glasgow Office ... 65, Renfield Street. 


DYNAMOS, MOTORS, 


ENGINES, BOILERS, &c., 
INSURED, INSPECTED « TESTED 


— 


INSTALLATIONS SUPE RVISED. 


Complete Plans & Specifications 


New Steam or Electrical Plant. 
SUPERVISION DURING CONSTRUCTION. 
Consulting Engineering in above Departments; 


Chief Qngineer ~ ~ MICHAEL LONGRIDGE, 


M.A., M. Inst. C. k., M. I. Mech. E. 
JIssisíéant Ongineer~ LLEWELLYN FOSTER, 
(Electrical Department.) A.M.I.C.E., A. I. E. E. 
Socrotarg - ~ » EDWARD 989: 


eier 5 ЕМА 5 SHAP as 
Telephones: MANCHEST Geer ‚ LOND К ВАХ GLA 1 E МА i мй CoRPORATIOS 
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FULLER-WEN STROM ELECTR] CA 

FACTURING СО, 110, Cannon st. London 
re Advt., p. 1065 
Gadsby, C. H., Wh. Sc., M. I. E. E., 20 
estminster, London, S. W. 

Galbraith, W. R., 20, Victoria st, London, S. W. 

Gardner. Edwar „Barton Hall Engine Works, 
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S.W. 

Menzies (Wm.) & Co, 50, Side, Newcastle-on- 
Тупе 

МЕМ ВСЕХ, ELLIS & PRYOR, 70 and 72, 
Chancery-In, London, E. C. See Advt., p. 69 

Middleton, В. E., 17, Victoria-st, London, S.W. 
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London, S.W.; and The Cottage, Ashtead 
Park, Surrey 

Хигхеу, P. F., 17, Victoria-st, London, S.W. 
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65, Bath- st, Glasgow 

Pearson (A. E.) & Sons, 25, Castle-<t, Hull 

Pearson, Jas. T., Burnley, Lancs. 

Penn, W. Cooper, 25, Victoria-at, London, S.W. 
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EXAMINATIONS, REPORTS AND SUPERVISION. 
Electric Railways, —Hydro-Electric Installations, with Long Transmission, a Specialty. 
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Ruberteon & Outram, 28, Victoria-st, Lond.,S.W. | Shepherd, Geo. B., 96, Leadenhall-st, London, 
Robinson, Prof. Henry, Parliament-mansions, EC 


Victoria. st, London, S.W. Sileock, E. J., 10, Park-row, Leeds 
Robinson, Mark, Oversl: ade, Rugby Simmons, Henry, 41, Devonshire - chmbrs, 
Robinson, Prof. W illain, University College, Bishopsgat-st Without, London, E.C. 

and Alexandra Park, Nottingh: атп Siiims & Co, Kimberley-rd, Kilburn, London, N.W. 


Rochford, John, Assoc, I. C. E. I., МІМ.Е., 4, | Smail, David, 19, Waterloo-st, and 134, 
Clarinda Park West, Kingstown, со. Dublin | Hynolland-rd, Glasgow 
R.-le, Jarnes, Oriel- chmbrs, Water-st, Liverpool | SMALL, J. MILN, 17, Victoria st, London, S.W. 
Коћеу, Charles E., 8, Cardiff. lane, Dublin Smart, A., M. I. Mech. E., Егић, Kent 
Rogers, R. B., NI. A., Hexworthy, Launceston, | Smart, Lewis A., 572, Birkbeck Bank-chmbrs, 
Cornwall Chancery-lane, London, W.C. 
Boots, Јав. D., Chickeley-st, York-rd, Westmin- | Smith, E. E., Clifton-ave, West Hartlepool 
ater, London, S.W. © Smith, Prof. Robert H., Parliament-mansione, 
Runs, David James, Engineer to the Corporation, | Victoria-st, London, S.W. 
Guildhall, London, Е.С. | Smith, Urban. А., 41 and 42, Parliament.st, 
Rossiter, James T., Mobberley, Grove Park- London, S.W. 
gardens, Chiswick, London, W. | Smith, Wasteneys, 60, Sandhill, Newcastle-on- 
Bitter, E., 47, Victoria- st, London, S. W.; and 
Pearl- 'bldgs, Portamouth 
Rotter & Jones, 47, Victoria-st, London, S.W., 
and Pearl- bldgs, Portsmouth 


Tyne 
| Smyth, J. McFall, Corporation Electricity Works, 
Keighley, Yorks. 
SNELL, ALBION T., Suffolk House, Cannon- 
Rowell (David) & Co, 31, Old Queen-st, London, st, E.C., апа 15, "Chatsworth: rd, Вгопдев- 
S.W. | bury, N.W., London 
Sacha, E. O., 3, Waterloo-pl, London, S.W. Snowden, W., 24, Basinghall-st, Leeds 
Salmon, F. B., 19, Old На] .вё, Liverpool Spencer, Charles Ј., 11, Hills-pl, Oxford.st, 
Sandberg, С. Р., 9, Bridge.st, London, S.W. London, W. 
Saunderson, F., C. E., Athol-st, Douglas, Isle of | Spielman, I., 56, Westbourne-ter, Hyde Park, 
Man London, W. 
Saville. Granville, Ings-rd, Wakefield Spooner, Н. Ј., 311, Regent-st, London, W. 
SAYERS, W. B., M. I. E. E., 189, St. Vincent- st, | Squire, L. R. L.,9, Bush-In, Cannon-st, London, Е.С. 
| 
| 


Glasgow Stapley, Alfred, 49, Finsbury-pave, London, Е.С. 
Schaeffer, A. G., 16, Lombard-st, Newcastle-on- Stephen, Thomas, 156, Market-st, Aberdeen 
Tyne Stevenson & Burstall, 58, Parliament-st, London, 


S.W. 
Stevenson, David, M. I. E. E., 17, Victoria-st, 
Westminster, London, S. W. 


Schonberg, A. C., 28, Victoria-st, London, S. W. 
deaton, A. E., 32, Victoria- st, London, S.W. 
Reaton-Snowden, F., 185, South Croxted- rd, 


West Dulwich, London, S.E. | Stevenson, J. L , 39, Victoria-st, London, S.W. 
Segundo, E. C. de, Dashwood House, New Broad- | Stewart, Мех. Win., 6, Lloyd’s-ave, London, Е.С. 
st, London, Е. С. Stewart, James, 28, Sandhill, Newcastle-on- 
Sharman, Р. A., 113, Cannon-st, a E.C. Tyne 
Sharp, Archibald, 47, Victoria-st, , and 6, | Stileman, Frank, 1, Victoria-st, London, S.W. 


Edith-rd, West Kensington, W. bees Stiven, David R., 57, Meadowaide, Dundee 
Sharp, Sidney, M. I. M. E., M. I. E. E., 34, Victoria- | Stott, T. Buckley, 17, Fenwick-st, Liverpool 

at, London, S.W. Strain & Robertson, 154, W. George-st, Glasgow 
За, Jobn, Law Union- -bldge, Pall Mall, Man- | Straker, Sidney, 9, Bush-ln, Cannon-st, London, 


" chester ; and Fern Lea, Groavenor-sq, Sale Е.С. 
“Selfurd & Son, 354, Great George-st, West. Stranaher, O. A., c/o British Westinghouse Со, 
minster, London, S.W. Norfolk-st, London W.C. 
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Strawson, С. F., 714, Queen Victoria-st. London 
E.C. 

Sutcliffe, F. I. R., 52, Ash-grove, Bradford, Yorks, 

Swan & Maclaren, Winchester House, Old 
Broad-st, London, E.C. 

Swinburne, Cooper & Baillie, 82, Victoria-st, 
London, S.W. 

Swinton, A. A. Campbell, M. I. C. E., M. I. E. E., 
66, Victoria-st. London, S. W. 

Symmons, P. W., 113, Cannon st, London, ЕС. 

Szlumper, Sir James W., 17, Victoria-st, London, 
S. W. 

T. butt, Son & Janson, 23, St. Swithin's-lane, 
London, E. C. 

Taylor“. John) & Sous. 6, Queen-st-pl, London, E.C. 

Taylor (Joseph) & Со, Moorgate-ct, Moorgate-pl, 
London, E.C. 

Taylor, W. H..3, Brown-st, Market--t, Manchester 

Thomas- Davies, G., 10. Sion-hill, Clitton, Bristol 

Thompson (John; & Son, 9, Billiter-sqy, London. 
E.C. 

Thornton, S. E., 11, Tothill-st, Westininster, 
London, S.W. 

Thwaite, В. H.. 29, Gt. George st. London, S.W. 

Tidman E.) & Son, Ltd, 34, Vietoria-st, London. 
S.W. 

Timmins, I. A., 2. Gt. George-st, London. S.W. 

Тојешао, R. J., 22. Walbrook, London, Е.С. 

Touch, J. E., 15, Copthall-ave. London, E.C. 

Treharne, С. A., Aberdare, South Wales 

Tulloch, Major Hector (late R. E., 28, Victoria- 
st, I ondon, S.W. 

Tunzelinann, G. W. де, 82, Victoria-st, London, 
S. W. 

Turbine Advisory Syndicate, 13, Mosley.st, 
Newcastle-on-Tyne 

Turrell, C. Me. R., Autocar Construction Co, 
Ltd, High Bank Mill, Openshaw 

Twelvetrees, W. Noble, 47, Victoria-st, London, 
S.W. 

Ullathorne, С. S., 63, Queen Victoria-st, London, 
К.С. 

Unwin, W. C., F.R.S., M. I. C. E., 7, Palace Gate- 
Inansions, Kensington, London, W. 

Urquhart & Воће, 57, Вагит-агса е. Manchester 

Venning, A., Sanctuary House, Tothill-st, West- 
minster, London, S.W. 

Vickers, T., 10. Montgomery Mount, Sheftield 

Wait & Warkman, Cail's-bldgs, Newcastle-on- 


Tyne 

Wakeford, J. P., Town Hall, Bilston 

Walker, Sydney F., Bloomfield-crescent, Bath 

Waller, J. E. (Kincaid, Waller, Manville & 
Dawson), 29. Gt. George-st. London, S.W. 

Walinslex. J. T., District Council Offices, Denton, 
Manchester 

Walrond, Charles Т., Albany-bldgs, 47, Victoria 
at, London, S. W. 

Wardell (J.) & Co, 9, Victoria-st, London, S. W. 

Warden- Stevens, F. J., A. M. I. E. E., Connaught- 
mansions, 34, Victoria-st, Westminster, 
London, S. W. 

Watson, T. J., 32, Grainger-st West, Newcastle- 
оп-Тупе 

Waynforth, Harry M., King's College, Strand, 
London, W.C. 

Webber, Major-Gen. C. Edmund, 


West (Nicholas J.) & Sons, 186, Gresham House, 
London, Е.С. 

Whale, Geo., L. & N.W. Railway Co, Crewe 

White, A. E., City Engineer, Town Hall, Hull 

Wigham, J. R., Albany House, Monkstown, со. 
Dublia ` 

Willcox, A. M., Amberley House, Norfolk.st, 
London, W.C. 

Williamson, P. M., 17, Westbourne Terrace-rd, 
London, W. 

Wilson, A. E., Borough Hall, Stockton-on-Tees 

Wilson, Alex, 172, Fenchurch-st, London, E.C. 

Wilson, John, Great Eastern Rly., Liverpool-st, 
London, E.C. 

Wiseman, A., 80-89, Glover-st, Birmingħam 

Wordingham, C. H., M. I. C. IL. M. I. M. E, M. I. E. E., 
The Admiralty, Whitehall, Lendon, S. W.; and 
Aubrey House, Kew-rd, Richmond, Surrey 

Wort & Beadley, Cowes, Isle of Wight 

Wreunall, Wm., 9, Harrington-st, Liverpool, 
W. 


ENCINEERS (CONTRACTINC). 
BELLISS & MORCOM, Ltd, Ге зат-5 Works, 


Birmingham ; and 9. Victoria-st, London, 
S.W. See insert Advt. facing p. 1192 

LANCASHIRE DYNAMO & MOTOR CO, Ltd, 
Trafford Park, Manchester (/ronclad Man- 
chester, 4757) бее insert Advt. facing 
p. 1046 

LISTER ELECTRIC MANUFACTURING CO. (THE), 
Dursley, Glos. : 52. Cannon-st, London. E. C.; 
and Baltic Chambers, 50, Wellingt -u-st, 
Glasgow Bee insert Advt. facing р. 1086 


ENCINEERS (ELECTRIC LICHT). 


Baily, Grundy & Barrett, Ltd, Cambridge 

BELLISS & MORCOM, Ltd, Ledsam-at Works, 
Birmingham ; and 9, Victoria-st, London, 
S.W. See insert Advt. facing p 1192 

BROCKIE-PELL ARC LAMP Led, 60,Worship- 
st, London, E.C. See Advt., p. 1025 

CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
London; and Chemnitz, Saxony. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Nort ampton-gov-, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

DAVEY, РАХМАМ & СО. Ltd, Colchester, 
England: and 78, Queen Victoria-st, London, 
E. C. See Advt., р. 35 

Down, F. J., A. M. I. C. E., F. C. S.. M. I. E. E., Har- 
penden, Herts. 

Drake & Gorham, Ltd, 66, Victoria.st, West 
minster, London, S. W.; 47, Spring-gdus, 
Manchester; and Baltic-chinbrs, 50, Welling- 
tun-st Glasgow Bue Advt., р. 15 

Jones, 5. W. H., 19 and 20, New-st, Worcester 

Laing, Wharton and Cunnington, 93, St. Mar- 
tin's-lane, London, W.C. 

Mackay (T. Mo & Со, 65, Dalblair-rd, Ayr; 
35, Bath.st, Glasgow; and National Bank. 
Марх, Kilmarnock 

McWhirter, William, 214, Holm-st, Glasgow 

PEEBLES (BRUCE) & 00, Ltd, Edinburgh 


C.B., 27, 
Сћапсегу Іа’ e, London, W.C. 
West, E. I.. . I. G. White & Со, Ltd), 224, College- 
hill, London. E.C. 


Scott (Ernest) & Mountain, Ltd, Close Works. 
Newcastle-on-Tyne ; and Norfolk House 
Laurence Pountney Hill, London, Е.С. у 
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SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’a-gate (Siemens L т4оп, 450 West- 
minster), and York-manaion, York-st (Steu- 
bralos London, 452 Westmioster), West- 
minster, London, S.W. Works: Woolwich 
and Statford. Branches: Newcastle-on-'Ty ne, 
Glasgow, Hull, Bristol, Leeds and Сага; 
alsu at Sydney and Melbourne 

Stegmaon & Co, Brighton Railway Approach, St. 
John’s-hill, Clapham Junction. London, S.W. 

TAYLOR, T. H., 94, Baron's Court-rd, West 
Kensington, London, W. 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 

stall-rd, Leeds 


ENCINEERS (ELECTRICITY SUPPLY STATION). 


DAVEY, PAXMAN & CO, Ltd, Colchester, 
England; aod 78, QueenVictoria-st, London, 
E.C. See Advt., p. 35 


ENGINEERS (CENERAL). 


Abbot (John) & Co, Ltd, Park Works, Gates- 
head-on-Tyne ; and London 

А тек Foundi y & Engineering C Alnwick 

Armstrong & Co, 110, Cannon-st, London, E.C. 

Arnold (W.) & Co, Burnley, Lanca. 

Auld (D.) & Sons, Whitevale Foundry, Glasgow 

Avery (W. & T.), Ltd, Digbeth, Birmingham 

Ayrton (Wm.) & Co, Gorebrook Iron Works, 
Longeight, Manchester 

Baerlein & Co, 12, Blackfriars-st, Salford, Man- 
chester 

Bagshawe & Co, A Tower Royal, Cannon.st, 
London, E.C. 

Bailey (W. H.) & Co, Limited, Salford 

BAKER'S PATENT APPLIANCES CO, Ltd, 
Melrose-street Works, Scarborough 806 
Advt., p. 13 

Barrett (R.) & Sons, Ltd, King’s Head-ct, Beech- 
st, Barbican, London, Е.С. 

Вауев, A. H., 175, Icknield-st, Birmingham 

Berry (Henry) & Co, Croy dow Works, Leeds 

Blackpool Engineering Works, Limited, New-rd, 
Black pool 

Bolckow. Vaughan & Co, Ltd, Middlesbrough; 
and 15, Philpot-lane, London, Е.С. 

Booth (Joseph) & Bros, Ltd, Rodley, Leeds ; 
75a, Queen Victoria-st, London, Е.С. 

Braithwaite (I<aac) & Son, Kendal; and 24, 
Garlick -hill, London, Е.С. 

Braithwaite & Kirk, Crown Bridge Works, West 
Bromwich; and 39, Victoria-st, London, S.W. 

Bridge (D.) & Co, Castleton Ironworks, Castleton, 
Manchester 

Britannia Engineering Co, Ltd, Colchester ; 
100 & 101, Houndsditch, London, E. 

British Westinghouse Electric & M'tg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., р. 1091 

Brown & Green, Ltd, Luton, Beds. 

Bachanan ( Hy.) & Co, 9 & 11, Fenchurch-avenue, 
London, E.C. 

Burnham, Е. J., 493, Green-lanes, Harringay, 
London, N. 

Burton, Brine & Real, Ltd, 101.1054, St. 
Stephen’s-rd, Old Ford- rd, London, E. 

Eutler, Henry, Whieton-st Works, Derby 

Caird А Ray ner, 777, Commercial rd, London, E. 


and 


and 


Carrick (James) & Sons, Ltd, 108, Dalry-rd, 


Edinburgh 

Carruthers (J. H.) & Co, Polmadie Iron Works, 
Glasgow 

Causer (W.) & Co, 48, St. Paul'a «4, Birmingham 

Clark (Geo.) & Sons, Waterhouse-lane, Hull 

Clay, Henriques & Co, Ltd, Mill-st, Dewsbury 

Collis (J.) & Sons, 12, Ironmonger-row, London, 
EX 

Commander, Gev., 
London, E. 

Couper, Schwarz & Со, Old Hall st, Liverpool 

Craig & Donald, Johnstone, near Glasgow 

Cranstone Eaygineering Works, Ltd, 
Hempstead 

Cunliffe & Croom, Broughton Ironworks, 
Broughton-lane, Manchester 

Dalgli-h, А. & W., Pollokshawa, Glasgow 

Darker (F.) & Co, 12, Beauchamp st, Holborn, 
London, E.C. 

DAVEY, PAXMAN & CO, Ltd, Colchester, 
England; and 78, Queen Victoria-st, London, 
Е.С. See Adyt., р. 35 

Davy Bros. Limited, Park Ironworks, Sheffield 

Dodman (А.) & Со, Ltd, Highgate Foundry, 
King’s Lynn 

Dorman, Long & Со, Middles^ro'; and London 

Down, F. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
penden, Herte. 

Durham, Churchill & Brodie, Grimesthorpe, 
Shetheld 

Esson. (Joon) & Son, Elim Works, Fetter-lane, 
London, Е.С. 

Fawcett (Mark) & Co, 50, Queen Anne’s-gate, 
London, S.W. 

Flannery, Baggallay & Johnson, 9, Fenchurch- 
st, London, Е.С. 

Foster (Wm.) & Co, Ltd, Wellington Foundry, 
Lincoln 

Fowler (John) & Co (Leeds), Ltd, 6, Lombard-st, 
London, E.C.; and Leeds 

Fraser & Fraser, Ltd, Bromle,-by-Bow, Lon- 
don, E. 

Garside, B., Golborne-st, Warri «gton 

Gat ward (John) & Son, Hitchin 

G.bbons Bros., Ltd, Dudley ; and at London 

Gillespie (John) & Co, Leadeuuall-bldgs, Lon- 
don, E.C. 

Glenfi-ld & Co, Ltd, Kilmarnock, N.B. 

Gowthorpe ( E. I. & Son, Victoria- bldgs, London- 
rd, Nottingham 

Graham (Morton) & Co, Ltd, Ponperad. Hunslet, 
Leeds 

Grantham Crank and Iron Co, Grantham 

Haigh (W. В.) & Co, Ltd, Globe Iron Works, 
Plane-st, Oldham. 

Hall & Wilson, Chesterfield 

Ham, Laker & Co, Ltd, 15, Grosvenor-rd, West- 
minster, London, S.W. 

Hamilton (Thomas) & Co, 90, Cannon-st, Lon- 
don, Е.С. 

HARDY PATENT PICK CO, Ltd, Heeley, Shef. 
field; & 22, Queen Victori -n, London, Е.С. 

Harvey (G. & А.), Ltd, Albion Works, Woodville- 
st, Govan, Glasgow 

Hawthorn (В. & W.), Leslie & Co, Ltd, Forth 
Bank Works, Newcastle-on- Tyne 

Head, Wrightson & Co, Ltd, Teesdale Iron 
Works, Thornaby-on-Tees ; and at London 

Heaton (E.) & Son, Holt Town, Manchester 


773, Commercial-rd E., 


Hemel 
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Hewett & Kellet, Bowling Iron Works, Bradford 

Higginson (Geo.) & Co, Ham Yard, Piccadilly, 
London, W. 

Hill & Smith, Brierley Hill, Staffs. 

Hughes & Stirling, Liverpool ; and 7, Arundel- 
st, London, W.C. 

Hyde & Wigfull, Sheffield 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Un‘on-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Keep (Е. А.), Juxon & Co, Barn-st, Birmingham 

Kendall & Gent, Belle Vue, Manchester 

Kennedy (H.) & Son, Coleraine, Ireland 

King, H. J. H., Nailsworth, Glos. 

Knight, John Hy., Barfield, nr. Farnham, Surrey 

Laird Bros., Church-st, Birkenhead 

Lassen & Hjort, 52, Queen Victoria-st, London, 
E.C. 

Le Clair, Louis J., St. James's Gate Brewery, 
Dublin 

Liverpool Engineering and Condenser Company, 
Limited, e -st, Liverpool 

Lockett (W. Н.) & Co, Dyers-bldgs, Holborn, 
London, E.C. 

Lysaght, Jobn, Ltd, St. 
Bristol 

McLaren, J. & H., Midland Engine Works, Leeds 

McPhail & Simpsons’ Dry Steam Patents Co, 
Ltd, Wakefield 

Maddick (John) & Co, Oakengates, Salop 

Malatesta, E., 114, High.st, Islington, London, N. 

Meakin (T. W.) & Co, Sumner-rd, Peckliam, 
London, S.E. 

Mechan & Sons, Scotstoun Iron Works, Glasgow 

Morton, В. G., Errol Works, Perthshire 

Morton (Robert) & Sons, Belhaven Works, 
Wishaw, N.B. 

Musgrave Bros, Crown Point Foundry, Leeds 

Newlove & Co, 259, Derby-rd, Lenton, Notting- 
ham 

Newton, Chambers & Co, Thorncliffe Ironworks, 
Sheffield ; and at London and Manchester 

Nicholson /W. N.) & Son, Ltd, Newark-on-Trent 

Northern Electrical Engineering and Plating 
Co, Ltd, Mill Dam, North Shields 

Oldham (F.) & Co, $, Orchard-rd, Highgate, 
London, N. 

Palmer, С. F., 6, Upper Tulse-hill, London, S.W. 

Peckett & Sons, Atlas Locomotive Works, Bristol 

Penman & Co, Caledonian Boiler Works, Glasgow 

PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London,» S. E. 
See Advt., p. 1012 

Ransome (À.) & Co, Limited, Newark-on-Trent ; 
and London 

Ransome & Marshall, 67, Tithebarn-st, Liverpool 

RANSOMES, SIMS & JEFFERIES, Limited, Ips- 
wich; and 9, Gracechurch-st, London, Е.С. 
See Advt., p. 1193 

REASON MANUFACTURING СО, Limited. 
Offices and Works : Lewes-rd, Brighton 866 
Advt., p. 1094 

Roberta Bros, Dukinfield, near Manchester 

ROBBY & CO, Limited, Globe Works, Lincoln ; 
aud 79, Queen Victoria-st, London, E.C. See 
Advt., p. 23 

Rushworth Bros, Primet Bridge Foundry, Colne, 
Lancs. 

Russell (Geo.) & Co, Ltd, Motherwell, N. B. 


Vincent's Ironworks, 


Ruston, Proctor & Co, Ltd, Lincoln ; and London | 
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Ryder (Win.), Ltd, Beehive Works, Bolton 

St. George’s ]ronworks, Ltd, St. George's Iron- 
works, Manchester 

Salter, Wm, 5, Green-ter, Rosebery-ave, Lon- 
don, E. C. 

Samuelson & Co, Ltd, Banbury 

Sanders, Rehders & Co, 108, Fenchurch-st, 
London, Е.С. ; and Manchester 

Sanderson & Robinson, Mansfield, Notts. 

Scott (Walter) Ltd, 21, Grainger-st West, 
Newcastle-on-Tyne 

Sharp, Stewart & Co, Ltd, Atlas Works, Spring- 
burn, Glasgow 

Shaw, Joseph, Albert Works, Huddersfield 

Sinclair, Geo, Albion Boiler Works, Leith, N.B, 

Smith, David J., Gt. Arthur-st, Goswell-rd. 
London, Е.С. 

Smith, Е. A., Kennet Iron Works, De Bohun-rd. 
Reading 

Spencer (W. H.) & Co, Hitchin, Herts. 

Stannah, J., Skin Market-pl, Bankside, London, 

Stanton Iron Works Co, Ltd, 130, Gt. Suffolk- 
at, London, S.E.; and Stanton Ironworks, 
near Nottingham 

Sturtevant Engineering Co, Ltd, 147, Queen 
Victoria-st, London, E. C.; and 45, Hope-st, 
Glasgow 

Sugden (Т. ), Ltd, 180, Fleet-st, London, Е.С. ; and 
at Birmingham, Cardiff, Darlington and 
Llanell 

THAMES VALLEY LAUNCH COMPANY, 
Ltd, Riverside Works, Weybridge, Surrey 

Tyson & Bradley, Chesterfield 

Vickers, Sons & Maxim, Ltd, River Don Works, 
Sheffield ; and at London and Barrow 

Wailes (G.) & Co, 258, Euston-rd, London, N.W. 

Wake & Hollis, Ltd, Collingwood- bldgs, New- 
castle-on-Tyne 

Wellman - Seaver - Morgan Со, 47, Victoria-st, 
London, S.W. 

Whittaker (Wm.) & Sons, Oldham, Lancs. 

Winby (L. P.) & Co, 20, King William-st, Lon- 
don, Е.С. 

YOUNGS, Ryland-street Works, Birmingham 


ENCINEERS (HYDRAULIC). 


BAKER'S PATENT APPLIANCES CO, Ltd. 
Melrose-street Works, Scarborough See 
Advt., p. 13 

Blakeborough (J.) & Sons, Brighouse, Yorks, 

CHRISTY BROS. & MIDDLETON (formerly 
Christy Bios), Chelmsford 

Christy, Frank (Messrs. Christy Bros. & Middle- 
ton), Chelmsford 

Drake & Gorham, Ltd, 66, Victoria-st, West- 
minster, London, S. W.; 47, Spring-gdna, 
Manchester ; and Baltic-chmbrs, 50, Well- 
ington-st, Glasgow Вее Advt., p. 15 

Fielding & Platt, Ltd, Atlas Iron Works, Glou- 
cester; and ТЗА, Queen Victoria-st, London, 
E.C. 

General Hydraulic Power Co, Ltd, 9, Bridge-st, 
London, S.W. 

Mather & Platt, Ltd, Salford Iron Works, Man - 
chester ( Mather Manchester) ; and at London 
and Glasgow 

Middleton, Robert, Sheepscar Foundry, Leeds 

YOUNGS, Ryland-street Works, Birmingham 


Davi. (J.) & Son (Derby), Ltd, АП Saints Works, 
Derby ; and 26, Victoria-st. London, S. W. 

Fulton, T. Crichton, A. I. E. E., 44, West George. 
st, Glasgow 

JOHNSON & PHILLIPS, Victoria W. rks, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad.st, London, Е.С. See Advt., p. 5 


ENCINEERS (MECHANICAL), 

BABCOCK & WILCOX, Limited, Orie] House, 
Farringelon-st, London, E. C.; 21, St. Vin. 
cent-pl, Glasgow ; and 14, Deansgate, Man. 
chester ; Royal Exchange - bides, Middles- 
borough ; 12, Paper-bldgs, Piok-lane, New- 
castle-on-Tyne ; 129, Bute-st, Cardiff : and 
Winchester House, Victoria-s, Birming! an, 
«с. See Adyt. inside back cover. 

Beck, Alec. E., 27, Arngask-rd, Cattord, Lon- 
don, N.E. 

feck & Co, Ltd, 130, Great Suffolk-at, London, 


& MORCOM, LTD, Ledsam-st Works, 
Birmingham ; and 9, Victoriast, London, 
S.W. Bee insert Advt. facing 1192 
J. R., 35, Victoria st, London, S.W, 

„ P. T., Norfolk Lodge, Sandyuibunt, 
Dublin 

Bowes Scott & Western, Ltd, Broad way -cham- 
bers. London, S. W. 

Brand, Ed., 63, Lancaster-ave, Manchester 

braun & Co, 236 & 238, Pentonville-rd, London, N. 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd. Laiibet h. 
London, S.E, 

Вацегћеја, H. H., Kirkstall-rd, Leeda 

Fgrave, William, 115, High-st, Barnet ; and al 

London, Х. 

Carter (J.), Sons & Co, Ltd, New Bailey-st, Salford 

Chaplin (A.) & Co, Helen st, Govan, Glasgow 

CLARKE, CHAPMAN & CO., Limited, Victoria 

yne; 50, Fenchurch- 

st, London, E. C.; Tower-bldgs, Water-st, 

Liverpool ; 36, Victoria-st, Manchester ;and 

St. Vincent.at, Glasgow See Advt., р. 24 

Chughton, G., Corporation Works, Manora, 
Newcastlo-on-Tyne 


Clift. A. S., Siemens Bros & Co, Woolwich, 
London, S. E. 

Cowlishaw, Walker & Co, Ltd, Etruria, Stoke- 
on-Trent 


DAVEY, PAXMAN 


Digby, W. P, Trafalgar-bldgs, Charing Cross, 


Ltd, 66, V ictoria-st, Westmin- 

47, Spriug-gdns, Мап. 
chester ; and Baltic-chmbrs, 50, Wellington. 
st, Glasgow See Advt., p. 15 

PORTNALL & PRIES, 82, Bunhill-row, London, 


Duxbury Bros, Ltd, Middleton, Lanes. 

BON & PUR DOM, LTD, Albert Electrical 
_ Works, Hey.at, Longside-In, Bradford ‚ Yorks. 
Ewing & Lawson, Crown Point Boiler Works, 

Glasgow | 

FERRANTI LIMITED, Hollinwood, Manchester 
(Ferranti Hollinwood, 31, 48 and 26 Fails. 
worth, Manchester) 


Thomas- Davies, G., 10, Sion Hill, 
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ENGINEERS (LIGHTNINC). | Fletcher (Geo.) & Со, Masson. and Atlas Works, 


Litchurch, Derby 
Fownes Forge and Engineering Co, Ltd, 37, 
Lime-st, London, Е.С. ; and at Newcastle- 
ou-Tyne and Cardiff 
Galloways, Ltd, Knott Mill 
chester; and 17, Philpot-lane, London, Е.С. 
GRAVE, LANCELOT » 9, Iron Gate, Derby 
Hindley (E. S.) & Sons, 11, Queen Victoria-sr, 
.. London, Е.С.; and Bourtop, Dorset 
KORTING BROS., Ltd, 55, Victoria at, London, 


Lancaster & T. mge, Ltd, Pendleton, Manchester 

Lees, Т. & В., Hollinwood, near Manchester 

LISTER ELECTRIC MAN UFACTURING СО. THE), 
Dureley, Glos, :52, Cannon: st, London, E. C. ; 
and Baltic Chambers, 50, Wellington-at, 
Glasgow See insert Advt. facing p. 1086 

Mather A Platt, Limited, Salford Iron Works, 
Manchester (Mather Manchester); and at 
London and Glasgow 

Мотдеу, Сагпеу (Southampton), Ltd, South- 
атар оп 

NALDEK BROS. A THOMPSON, Ltd, 34, Queen. 
8t, London, Е.С. See Advts., pp, 1022a1d 1327 

Noble (A. J.) & Со, 172, Katherine-rd, East 
Hain, London, Е, 

North, Wilmot, Sc. Mary’s-rd, Sheffield 

Player (W. & J.), Lionel-st, Biriningham 

REASON MANUFACTURING CO, Limited. 
Offices and Wcrka: Lewes-rd, Brightoa See 
Advt., р. 1094 у 

Sharpe & Со, Lancaster 

Skillen (К.) & Co, Beverley-rd, Hull 

Smith (John) 4 Co, Carshalton, Surrey 

Tate, (L. G.) & Co, 20, Bucklersbury, Loudon, 
E.C.:& Vineyard House, Richmond, Surrey 

Taylor (Saml.), Ltd, 72, Lionel.st, Birmingham 

Teasdale Bros | Thomas-st, Darlington 

Thompson Bros, & Co, Offices and Works: 6, 
East-st, Plymouth 

Thorpewill and Warham, Burton-on-Trent 

Turner (Е. В. & F.), Ltd, Ipswich ; and 82, Mark- 
lane, London, Е.С, 

UNBREAKABLE PULLEY & MILL GEAR- 
ING CO, Ltd, West Gorton, Manchester 
See Advt., p. 1270 

Vellacott (J. В.) & Co, 14, Kirby.st, Hatton-gdn, 
London, Е.С. 

Warwick M fg. Co, Ltd, 83, Cannon-st, London, Е.С. 

Watson (H.) & Sons, Newcastle-on-Tyne 

Weedon Automatic Appliances Co, Ltd, 6, John- 
8t, Adelphi, London, W. C. 

Whittaker (C.) & Co (1900), Ltd, Acerington, 
Lanes. 

YOUNGs, Ryland-street Works, 


ENCINEERS (MININC). 


Davis (J.) & Son (Derby), Ltd, АП Saints Works, 
Derby ; and 26, Victoria-st, London, S.W. 

ELECTRICAL MINING CO., 9, Irongate, Derby 

GRAVE,LANCELOT W. DE,9, Iron Gate, Derby 

HARDY PATENT PiCK CO, Ltd, Heeley, Shef. 
tield ; & 22, Queen Victoria-st, London, Е.С. 

Smart, A., M. I. Mech. E., Erith, Kent 

SNELL, ALBION T., Suffolk House, Cannon-st, 
Е.С., and 15, Chatsworth-rd, Brondesbury, 
N.W., London 


Birmingham 


Clifton, Bristol 
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ENCINEERS (MOTOR). 


Baily, Grundy & Barrett, Ltd, Cambridge 

BRUSH ELECTRICAL ENGINEERING CO, 
та, Victoria Works, Belvedere-rd, La wbeth, 
London, S.E. 

LANGDON-DAVIES MOTOR CO, LTD, 101, South- 
wark-st, London, S.E. 8ее Advts., рр. 1020 
and 1098 

RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopsgate-st Within, London, E.C. ; and 
City Electrical Works, Bradford 

Walsall Electrical Co, Ltd, 57, Bridge-at, Walsall; 
and at Liverpool London Office and Show- 


room : Mr. А. H. Hunt, 115-117, Cannon.st, 


London, E.C. 


ENCINEERS (SANITARY). 


Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 


ENCINEERS (STEAM). 


DAVEY, PAXMAN & CO. Ltd, Colchester, 
England ; and 78, Queen Victoria-st, Lon- 
don. E.C. See Advt,, p. 35 

HADEN (@. N.) & SONS, Trowbridge ; and at 
London, Manchester and Birmingham 

Youngs, Ryland-street Works, Birmingham 


ENCINEERS (SUBMARINE). 


HENLEY'S (W. T) TELEGRAPH WORKS 
COMPANY, Ltd, Blomfield-st, London, Е.С.; 
and 30, Mosley-st, Newcastle-on-Tyne 
Works: North Woolwich See Advt., р 1076 


ENCINEERS (TELECRAPH). 


(See also Telegraph Engineers, р. 1300.) 

Fletcher, G. E., A. M. I. C. E., M. I. E. E., 77, King- 
st, Manchester; and The Homestead, Cale 
Green, Stock port 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-mans, Vic- 
toria-st, London, S.W. 

Hampton, A. S., 25, Killermont-st, Glasgow 

HENLEY's (W. T.) TELEGRAPH WORKS 
COMPANY, Ltd. Blomtield-st, London, E.C.; 
and 30, Mosley ar, Newcaa!tle-on- T yne. 
Works: North Wo lwich See Adyt., p 1076 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad- st. London, Е.С. See Advt., p. 5 

MUIRHEAD « CO. 54, Old Broad st, London, 
Е.С. Works: Elmers End, Kent See Advt., 


p. 1166 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's.gate (Siemens. London, 180 West- 
minster), and York- mansion, York-st (Sten- 
Lralos London, 492 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeda and Cardiff ; 
alao at Sydney and Melbourne 


ENCINEERS (TELEPHONE). 
' Scc во Telephone Engineers, p. 1307.) 
BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron Houee, 82-85, Fleet- 
st, London, Е.С. Works: Beeston, Notts. 
See Advt., p. 1304 
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CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grovr, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Fletcher, G. E., A. M. I. C. E., M. I. E. E., 77, King- 
at, Manchester; and The Homestead, Cle 
Green, Stockport 

HENLEY'S (W. T.) TELEGRAPH WORKS 
COMPANY, Ltd, Blomfield.st, London, E. U.: 
and 30, Mosley-st, Newcastle-on-Tyne. 
Works: North Woolwich See Advt., р 1076 

National Telephone Со, Ltd, Telephone Howse, 
Victoria Embankment, London, Е.С. See 
Advt., p. 1306 


ENCINEERS (TELPHER). 


SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 480 West- 
minster), and York-man-ion, York-st (Sten- 
bralos London, 422 Westminster), West- 
minster, London, S. W. Works : Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne 


ENCINEERS (TESTING). 
(Sce also Testing Engineers, Electrical, р. 1312.) 


ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 9048 Gerrard) 

Le Clair, Louis J., St. Jaines’s Gate Brewery, 
Dublin 

Westminster Electrical Testing Laboratories, 
5 York-st, Westminster, Lon- 
on, S.W. 


ENCINEERS (TORPEDO). 

HENLEY'S (W. T.) TELEGRAPH WORKS 
COMPANY, Ltd, Blomheld-st, London, E. C.; 
and 30, Mosley-st, Newcastle-on-Tyne. 
Works : North Woolwich See Advt., р 1076 

Lightning Express Submarine Navigation Syndi- 
cate, Ltd, 28, Bush-In, London, Е.С. 


ENCINEERS (TRACTION). 


(Scc also Electric Traction Engineers, p. 1101.) . 
BBLLISS X MORCOM, Ltd, Ledsam-st Works 
Birmingham ; and 9, Victoria-st, Вобан. 
S.W. Вее insert Advt. facing p. 1192 
Blackwell (Robert W.) & Co, Ltd, 59, Citv-rd 
London, E.C. ; and at Paris, Brussels and 
Milan Bee Advts, рр 1050 and 1276 
British Westinghouse Electric and M'fg. Co 
Westinghouse-building, Norfolk-st тай, 
London, W.C. See Advt., p. 1091 : | 
BRUSH ELECTRICAL ENGINEERING CO 
Ltd, Victoria Works, Belvedere-rd Lambeth. 
London, S.E. | 
CONSOLIDATED ELECTRICAL СО, Ita 
5 Works, No: thampton-grove, 
Canonbury, London, N. See | 
5 facing p. 1292 зек Кау 
ANEN, РАХМАХ & CO, Ltd, Сојсћех 
England ; aud 78, Queen * 
don, E. C. see Advt.. p. 38 ES 
Еск, n М.А. (Cantab, M. I. E. FE. 151 
(Queen Vietoria-st, E. C., an CEN 
Chiswick, W., London act iui Mir 


у 
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Fatler Bros, 25. Laurence Pountney.ln, Cannon- 
st, E.C., and (worke) South Molton-rd, Vic- 
toria Docks, E., London 

GRAVE, LANCELOT W. DE, 9, Iron Gate, Derby 

HENLEY'S (У. Т.) TELEGRAPH WORKS 
COMPANY, Ltd, Blomfield. st, London, E. C.; 
end 30, Mosley-st, Newcastle-op- Tyne, 
Works: North Wooleich See Advt., p 1076 

loniden & Manuel, 116, Chancery-lane, London, 
WC 


Swinburne, Cooper & Baillie, 82, Victoria-st, 
London, S.W. 

Traction Company cf the Unitel Kingdom, 
Ltd, 16, Gt George-st, Westminster, Lon- 
don, S.W. 

WITTING, EBORALL & CO, Lui, Temple Ваг 
House, Fleet at, London, Е.С. (Heurta nee 
London, 582 and 2096 H.looro) See insert 
Advt. facing p. 1096 


ENCINEERS | TRAMWAY). 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 


London, E. C.: and at Par's, Brussels and | 


Milan See Advts., рр. 1053 aod 1276 
Рода & Dodd, 37, Waterloo-st, Birmingham 


Estler Bros, 25, Laurence Pountney-1p, Canvon- | 


в", E.C., and (works) South Molton-rd, Vic- 
toria Docks, E., London 

HENLEY'S (W. T.) TELEGRAPH WORKS 
COMPANY, Lid, Blomtieid.st, London, E. C.; 
and 30, Mosley-st, Neweastle-on-Tyne. 
Works: North Wovlwich See Advt , p. 1076 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester): and at London 
and Glasgow 

Vickers, T., 10, Montgomery Mount, Sheffield 


ENCINEERS (VENTILATINC). 


Acme Ventilating and Heating Co, 35, Tarleton- 
st, Liverpool 
Adam (J. M.) & Co, Ibrox Works, Glasgow 
Aland & Co, 464, Commercial-rd, London, S. E. 
HADEN (а. М.) & £0NS, Trowbridge ; and at 
London, Mancbester and Birmingham 
KEITH (JAMES) & BLACKMAN СО, Ltd, 
27, Farriogdon-avenue, London, E. C.; 
and Branches 
Specialists in ventilating 
public or industrial build- 


VERITYS Limited, London, Birmingham, Man- 
chester and Glasgow (Sec ALPHABETICAL 
SECTION) 

Walsall Electrical Co, Ltd, 57, Bridge-st, Walsall ; 
aud at Liverpool London Office and Show- 
room: Mr. A. H Hunt, 115.117, Cannon-st, 
London, E.C. 


ENCINEERS' FURNISHERS. 


Binney & Son, Bingley Works, Broad.st, Bir- 
mingham 

Croager Bros, Link-st Works, Homerton, Lon - 
don, N. E. | 


| Dring (J. W.) & Co, Billiter-bldgs, London, E.C. 


HENDRY, JAMES, 252, Main-ar, Bridgeton, Gla - 
gow (Laminated Leather Belting) Вее 
Advt. facing p. 1036 


| Norton & Gregory, 20, 21 and 24, Westminster 


Pala^e-gdns, London, S.W. 
YOUNGS, Ryland-street Works, Birmingham 


ENCINEERS' STORES, DEALERS IN. 
Christopher (Ј.) & Sons, 25 & 358, Clerkenwe:!- 
rd, London, E.C. 
Denton (C. J.) & Co, 8, Laurence Pountney-bil). 
London, E.C. 
Eugineers' Universal Supply Stores, 25, Sumner- 
st, Southwark, London, S.E. 


’ Hillis Bros, 37, Walbrook, London, Е.С. 


Kenyon (Alex.) & Со, Victoria-bridge, Manchest: г 

Owen (Geo.) & Co, Ltd, 285, Deansg «te, Manchester 

WILLCOX (W. H.) & CO, Ltd, Offices 23, Wa: e- 
houses 34 and 26, Southwark-st, Lond: n, 
S. E. See Advt., р. 3 


ENCINEERS' TOOL MAKERS AND DEALERS. 


' Beardahaw (J.) & Son, Ltd, Baltic Steel Works, 


Sheffield ; and 118, Cannon-st, London, E. 


| Beyer, Peacock & Co, Ltd, Gorton, Manchester 
Birch (G.) & Co, Islington Tool Worke, Salfor.!. 


At МЯ Po, ings, business premises, 

07 тты. hotels, engine and dynamo 

9 rooms, &с. 60,000 Blackman 

2 Fans in successful use. 
BiackmanBlectric Fans | 


and Motors combined. 
Most convenient of upplica- 
tion and most economical of 
current. Also at Manchester 
(Drier Manchester), Leeds 


TRADE MARK ham (Blackman  Birming- 

Glasgow) 

Northern Electrical and Ventilating Co, 6a, 

_ Stanley-st, Liverpool 

Sedgwick & Co., 36, West Ferry-rd, London, E. 

SUN FAN COMPANY, Ltd, Longside- lane, Brad- 
ford (Fan Bradford, 1587) 


Manchester 
Buck & Hickman, Ltd, 2 & 4, Whitechapel.r4, 
London, E. 
Chatwin, Thos., Great Tindal-st, Birmingham 
CHURCHILL (CHARLES) & CO, Ltd, 9-15, 
Leonard-st, London, Е.С. ; & at Birmingha n, 
Manchester,Glasgowand Newcastle-on-Ty ne 
Coben (Isaac) & Co, 259, Blackfriars-rd, London, 
5 AJ 


Easterbrook, Alleard & Co, Ltd, Sheffield; амі 
39, Lime-st, London, E.C. 

Heap (Joshua) & Co, Ltd, Oldham-rd, Ashton- 
under- Lyne 

Hughes, Fawcett & Co, Valley Ironworks, Hebden 
Bridge, Yorke. 

Knox (John) & Co, 210, Upper Thames st, 
London, E.C. 

Lang (John) & Sons, Johnstone, near Glasgow 


` Leadbeater & Scott, Sheffield 


(Blackman Leeds), Birming- : 


Lee, Howl & Co, Ltd, Tipton Engineering Works, 
Tipton, Staffs. 


Loewe (I.) & Co, 30 and 32, Farringdon.rd, 
ham), Glasgow (Blackman : 


London, E.C. 

London Latbe and Tool Co, 43, Pomeroy-st, 
London, S.E. 

Mathieson (Alex.) & Sons, Limited, Saraeen 
Works, East Campbell-st, Glasgow 

Maud & Turner, Perseverance Works, Gibbet-st, 


Halifax 
с-р 84 


ЕКа-ЕХР 


W. VINTER, 


ESTABLISHED 1879. 
10 & 11, Dyer's Buildings, Holborn, London, Е.С. 


^^. 


Circular Divider, 
Straight-Line Divider. 


EVERY VARIETY OF WORK EXECUTED ACCURATELY. 


Machine Engraver, 


Brass Plate Maker, 
Copperplate and General Engraver. 


— — — 


CARD DIALS TO ORDER. 


Nottcutt, Walter P., 19 and 20, Holborn-viaduct, 
london, E.C. 
Rowland, Brindley & Co, Bramall-lu, Sheffield 
Rushworth & Co, Sowerby Bridge, Yorks. 
; Scriven & Co, Leeds Old Foundry, Leeds 
SELIG, SONNENTHAL & CO, 85, Queen Victoria- 
st, and Lambeth-hill, London, Е.С. (Scl ig 
London) 
South British Trading Co, Led, 13-15, Wilson-st, 
London, Е.С. 
Stirk (John) & Sons, Halifax, Yorks. 
Swift, Geo., Claremont Iron Works, Halifax 
Syer (Thor. J.) & Co, 45, Wilson-st, London, 
E.C. ; and at Birmingham 
br Br. e, 57, Gracechurch-street, London, 


Wien (John) & Son, Vulcan Works, Johnstone, 
| B 


YOUN Gs, Ryland-street Works, Birmingham 


ENCRAVERS AND DRAUCHTSMEN. 
Braham, А. & E., 181, Queen Victoria-st, London, 


“ BLECTRICIAN " PRINTING AND PUBLISHING 

|. CO, LTD, Salisbury-court, Fleet-st, London. 
(Telephone: 949 Holborn. Telegrams Elec- 
trician Newsapaper London) Bee Advts., 
рр. 14, 79, 99, &с. 

Swain (John) & Son, Ltd, 58, Farringdon-st, E.C., 
and 163a, Strand, W.C., London 

Taylor, Chas. Win., 52, Goodge-st, London, W. 

Thompron, F. W., 62, St. Alrans ave, Bedford 
Park, Chiswick, London, W. 

"VIN TER, W., 10 and 11, Dyer s-bldgs, Holborn, 
Јопдоп, Е.С. Вее Advt. above 


ENCRAVERS (INSTRUMENT). 
VINTER. W., 10 and 11, Dyer’s-bldgs, Holborn, 
.. London, Е.С. see Advt. above 


190 t.—“ THE ELECTRICIAN" 


EVAPORATION SURFACE CONDENSERS, MAKERS OF. - 


Royles Ltd, Dalham Engineering Works, Irlam, 
пеаг Manchester 


EXCESS INDICATORS, MAKERS OF. 


SCHATTNER ELECTRICITY METER CO, 
Ltd, Tyudale Works, Upper-st, Islington, 
London, N. See Advt., p. 1181 


| 
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EXHAUST AND PRESSURE FANS (ELECTRIC), 
MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, К nt; and 14, Union-court, Old 
Broad-st, London, EC. See Advt., p. 5 

Matthews & Yates, Limited, Swinton, Lancs. ; 
and London | 

SUN FAN COMPANY, Ltd, Longaide-lane, 
Bradford (Fan Bradford, 1587) 


EXPANSION AND CONTRACTION JOINTS, 
MAKERS OF. 


Nonkes (Тћов.) & Sone, 4 and 5, Osborn.pl, 
Brick-lane, London, Е. 


EXPERIMENTAL ELECTRIC WORK, CONTRACTORS FOR. 


CATHCART (C. H.) & CO. 3, Dorset-bldgs, Salis- 
bury-sq, Fleet.st, London, Е.С. 

Croggon & Co, 16 and 230, Upper Thames.st, 
London, E.C.; 2, Bixteth-st, Liverpool; 
and 7, Jobn- st, Glasgow 

FISHER, W. CLARK. Office and Worke: 125, 
Gordon-rd, Ealing, London, W. 

Moy (Ernest F.), Ltd, 2, 5 and 4, Greenland.pl, 
Camden Town. London, N.W. 

Rosenberg (А.) & Co, 21, Southampton-row, Lon- 
don, W.C. 


EXPERIMENTALISTS, ELECTRICAL. 


ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross.rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 

Rosenberg (A.) & Co, 21, Southampton-row, 
London, E.C. 


EXPERTS, ELECTRICAL. 


Baily, Francis G., M.A., M. I. E. E., Heriot-Watt 
College, Edinburgh 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouss- building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

Christy Bros and Middleton (formerly Christy 
Bros), Chelinaford 

Christy, Frank (Messrs. Christy Bros. and 
Middleton), Chelmsford 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

cuzens- Hardy, E. H. (O'Gorman & Cozens- Hardy), 
82, Victoria-st, Westminster, S.W., and 50 
Ladbroke-grove, W., London 

Drake & Gorham, Ltd, 66, Victoria-st, West- 
minster, London, S. W.; 47, Spring-gdne 
Manchester; and  Baltic-chmbers, 
Wellington. st, Glasgow See Advt., p. 15 

ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION. Faraday House 
8 and 10, Charing Cross- rd. London, W.C. 
(Standardizing London, 5048 Gerrard) 

Fulton, T. Crichton, A. I. E. E., 44 
st, Glasgow 

Hawtayne & Zeden, 9, Queen-street-place, Lon- 
don, E.C. 

LORRAIN, J. G., Norfolk House, No At 
Strand, London, W. C. (Lorrain „ 
Gerrard) See Advt., p. 1182 


, West George- 
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Mordey & Daw bern, 82, Victoria-st, Westminster, 
London, S.W. (Biphase London, oust West- 
minster) 

O'Gorman & Cozens-Hardy, 82, Victoria-st, 
Westminster, S.W. 

SCHAEFER, OSCAR, 49, Thurlby-rd, Weet Nor- 
wood, London, 8.E. (After April, Kenley, 
Surrey) See Advt., p. 1041 

Cable-makiny Factory Erection und Equip- 
ment a Speciality 

SMALL, J. MILN, 17, Victoria-st, London, S.W. 

Snell, Albion T., Suffolk House, Cannon-st, E.C., 
and 15, Chataworth-rd, Brondesbury, N. W., 
London 

Wordingham, C. H., МІСЕ, M.LM.E, 
M. I. E. E., The Admiralty, Whitehall, Lon- 
don, S. W.; and Aubrey House, Kew rd, 
Richmond, Surrey 


EXPLODERS FOR MININC, MAKERS OF. 


Davis (J.) & Son (Derby), Ltd, All Saints Works, 
Derby; and 26, Victoria-st, London, S.W. 

Electric Blasting Apparatus Company, Cinder- 
ford, Е.5.0., Gloucestershire 

Miners Safety Explosive Co, Ltd, 16, Gt. George- 
st, Westminst*r, London, S.W. 


EXPORTERS OF ELECTRIC MACHINERY, PLANT 
AND STORES. 

Barnes (Frederic) & Со, 109, Fenchurch-st, 
Londou, E.C. 

Bergmann Electrical Works, 6, Victoria-ave, 
Bishcpsgate-at. Withour, London, E. C. 
BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Bel vedere.rd, Lambeth, 

Loni:n, S.E. 

Bryant Trading Syndicate, Ltd, 73 & 74, Broad 
Street-ave, London, E.C. 

CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 

London; and Chemnitz, Saxony 

CONSULIDATED ELECTRICAL СО, L'd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. Zee insert Advt. 

p. 1292 

Corlett Electrical Engineering Co, Ltd, Wigan ; & 

.. Union-bldgs, St.John-st, Newcastle-on- Tyne 

CROMPTON & СО, Limited, Salisbury House, 
London Wal), London. Е.С. ; and Branches. 
Works : Chelmsford See Advt. inside front 
cover 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; and 94, Charing 

. Croex-rd, London, W.C see Advt. p. 6 

vuwn, F. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
penden, Herte. 

EDISON & SWAN, UNITED ELECTRIC 
LIGHT CO, Ltd, Ediswan-bldgs, 36 & 37, 
Queen-st, Cheapside, and (Supply Dept.) 
11, College-bill, London, Е.С. (Telephone 
922, 9/8, 4.25 and 953 Bank), and Branches 
Bee insert Advt., facing р. 1218 

ELECTRICAL POWER STORAGE COM- 
PANY, Limited, 4, Great Winchester-st, 
London, E.C. See Advt. on back cover 

LIMITED, Engineers, Hollinwood, 
Manchester (Ferranti Hollinwood, 31, 48 
_ tad 55 Failswortb, Manchester); 

Orel X Lange, Vulcan Works, St. Thomas-st, 

London, S Е. 


| 


Hunt, А. H.. 115.117, Cannon-st, London, F.C. 

INDIA RUBBER, GUITA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon-st, 
London, Е.С Works: Silvertown, Essex; 
and Persan, France Bee Advt., р. 534 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent, and 14, Union-court, Old 
Uroad.st, London, E. C. Bee Advt., p. 5 

Kidston (А. G.) & Co, 155, Fenchurch-st, London, 
E.C 


M‘Geoch (William) & Co, Ltd, 46, Coventry-rd, 
Birmingham; 108, Argyle-st, Glasgow; and 
11, Charing Cross- rd, London, W.C. See 
Advt., p. 1295 

Rosenberg (A.) & Co, 21, Southampton-row, 
London, К.С. 

Torque Electrical Engiceering Co,20-28, Dalling 
rd, Hammersmith, London, W. 

Walsall Electrical Co, Ltd, 57, Bridge-st, Walsall ; 
and at Liverpool London Осе and Show- 
room: Mr. A. H Huut, 115-117, Cannon.at, 
Lon on, E. C. 


EXTRUDED METALS (BRASS, BRONZE, DELTA ALLOYS), 
&o., MAKERS OF. 


Delta Metal Co, Ltd, 110, Cannon-st, London, 
Г.С. Works: 29, Pomeroy-st, New Cross, 
Loudon, S.E. ; and at Birmingham 


FACTORY DRIVING EQUIPMENTS (ELECTRIC), 
MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Worke, Old 
Charlton, Rent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., р. 5 


FACTORY AND MILL FITTINCS (ELECTRIC), 
MAKERS OF. 


Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh 

DORMAN & SMITH, Ordeal Station Electrical 
Works, Salford, Manchester; and 94, 
Charing Cro:s-rd, London, М.С. Вее Advt., 
p. 6 


FANS AND BLOWERS (ELECTRIC), MAKERS OF. 

Geipel & Lanye, Vulcan Works, St. Thomas-st, 
London, N.E. 

Matthews & Yates, Limited, Swinton, Lancs. ; 
and London 

POTTER (Е. W.) & CO, Phipp-st, Great Eastern- 
st, London, E.C. (‘Telegraphic Address, 
Worework London; Telephone No. 1169 
London Wall) See Advt., p. 1069 


FAN MOTORS (ELECTRIC), MAKERS OF. 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, Е.С. ; and Branches 
Works: Chelmeford See Advt. ingide front 
cover 

Matthews & Yates, Limited, Swinton, Lancs. ; 
and London 

SUN FAN COMPANY, Ltd, Longeide-lane, 
Bradford (Fun Bradford, 1587) 

SUTER (FRANK) & CO, Ltd, 66, Berners-st 
(works: Hanway-st, Oxford-st), London,W. 
See insert Advt. facing p. 1068 
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FEED PUMP MAKERS. 

Blackwell (Robert W.) & Co, Ltd, 59, Сњу-га, 
London, E. C.; aud at Paris, Bru-sels aud 
Milan See Advts., pp. 1060 and 1276 

Carruthers (J. Н.) & Co, Ltd, Polmadie Гоп 
Works, Glasgow 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, E. C.; Tower- ldga. Water-st, 
Liverpool; 56, Vi :toria-st, Manchester; and 
81, St. Vincent-st, Glasgow See Advt., p. 2: 

Scott (Ernest) & Mountain, Ltd. Clo-e Works, 
Newcastle-on-Tyne ; and Nor: olk House, 
Laurence Pountney Hill, London, E. C. 

Toward (T.) & Co, St. Laurence Irun Worke, 
Burrell- rd, Newcastle on-Ty ne 

WEIR (d. & J.) Ltd., Holm Foundry, Cathcart, 
Glasgow; and London, E. C. 


FEED WATER FILTERS, MAKERS OF. 


DEFRIES (J.) & SONS, Ltd, 146 and 147, 
Houndaoitch, London, E. C. Works: Gravel- 
lane, E. See Advt. above & pp. 1026 & 1330 

Pilot Peed Water Filter and Grease Extractor 
Equifez. Thermal. Water Softener. 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester) ; па at London 
aod Glasgow 

Royles Ltd, Dalbam Engineering Works, Irlam, 
near Manchester 


FEED WATER HEATERS AND CONDENSERS, 
MAKERS OF. 

BABCOCK & WILCOX, Limited, Oriel House, 
Farriogdon-st, London, E. C.; 21, St. Vincent- 
place, Glasgow; 14, Deausgate, Manches- 
ter; Royal Exchange - bldgs. Middlesbrough ; 
12, Paper-bldge, Pink- lane, Newcastle-or- 
Tyne; 129, Bute- st, Cardiff; and Wiochester 
House, Vitoria q, Birmingham, &с. See 
Advt. inside back cover 

BERRYMAN—MAXIM (SIR HIRAM) ELEC- 
TRICAL & ENGINEERING CO, Ltd, 
Maxim Works, Gi:lingham-st, Westminster, 
Loudon, S.W. 

Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.: aud at Paris, Beussels and 
Mian See Advta., pp, 1000 and 1276 


FEED-WATER FILTER ` 
GREASE EXTRACTOR. 


SEPARATES ALL GREASE AND | 
MAKES WATER SAFE FOR STEAM 
BOILERS. LIST “E.T.” FREE. 


J. DEFRIES & SONS, Lro., 


146 & 147, Houndsditcb, 
LONDON, E. 


BURNET (LINDSAY) & CO, Moore Park 
Boiler Works, Govan, Glasgow 

Compactum— John Kirkaldy, Limited, 101, Lea- 
denhall-st, London, E.C. 

Royles Ltd, Dalham Engineering Works, Irlam, 
near Manchester 

Wright (Joseph) & Co, Tipton, Staffs. 


FEED WATER PURIFIERS, MAKERS OF. 

BABCOCK & WILCOX, Limited, Oriel House, 
Farringdon-st, London, E.C.; 21, St.V incent- 
pl Glasgow ; 14, Deansgate, Manchester ; 

Royal Exchange-vidge, Middlesbrough : 12, 

Paper-bldgs, Pink-lane, Newcastle-on- Ly ne; 
129, Bute-street, Cardiff ; and Winchester 
House, Victoria.sq, Birmingham, &c. 806 
Advt. inside back cover 

DOULTON & CO, I.:d, Royal Doult n Potteries, 
Lambeth, London, S. E. See Advts., pp. 107% 
and 1230 

HARRIS PATENT FEED WATER FILTER, LTD, 
73, Queen Victoria-st, Loodon, E. C.; and at 
Sunderland and Greenock See insert Adyt. 
facing p. 1328 

MAXIM (SIR HIRAM) ELECTRICAL & ENGI- 
NEERING CO, Ltd, Maxim Works, Gilling- 
ham-st, Westminst-r, London, S.W. 

Royles 141, Dalham Engineering Works, Irlam, 
near Manchester 

STANDHOPE WATER ENGINEERING CO, LTD, 
20, Bucklersbury, London, E.C. 


FEED WATER RECULATORS, MAKERS OF. 


Royles Ltd, Dalham Engineering Works, Irlam. 
near Manchester 


FEED WATER SUPPLY, SPECIALISTS IN. 
HARRIS PATENT FEED WATER FILTER, LTD, 
73, Queen Victoria-st, London, E. C.; and at 
Sunderland and Greenock See insert Advt. 
facing p. 1328 
Royles Ltd, Dalham Engineering Works, Irlam, 
near Mancheater 


FEEDER MATERIAL, MANUFACTURERS ОР. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke. № rthampton-grove, 
Canonbury, London, N. see insert Advt. 
facing p. 1292 
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FEE—FIR 


FEEDER AND SECTION PILLARS, MANUFACTURERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 

Northampton Worke, Northampton-grove, 
Canonburv, London, N. See insert Advt. 

- facing p. 1292 

COWANS LIMITED. Springfield-lane, Salford, 
Manchester ; and Grosvenor Mansions, 82, 
Victoria-st, London, S.W. See Advt., р. 1254 

ELECTRICAL TRANSMISSION СО, 147, 
Queen Victoria-st, London, E.C. 


FEEDER WIRES AND CABLES, MANUFACTURERS OF. 


Connolly Bros, Ltd, Blackley, Manchester (Con- 
nally Blackley, 2361). Lendon: 301 & 303, 
Eusroa-rd, N. W.; and Maritime-bldgs, King- 
at, New castle - on- Tyne See Advt., р. 1075 

JOHNSON & PHILLIPS’ ELECTRICCABLE WORKS, 
Old Chariton, Kent: and 14, Ucion.ct, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Union Cable Со, Ltd, College Hill-chmbra, 255, 
College-hill, Cannon-st, London, Е.С. see 
Advt, р. 1043 


FELT MANUFACTURERS. 


Anderson (D.) & Son, Ltd, Lagan Felt Works, 
Belfast; and Fiosbury Pavement House, 
Loudon, E.C. 

McNeill (F.) & Co, Bunhill-.row, London, E. C.; 
and Glasgow and Liverpool 


FIBRE (INSULATINC), MAKERS OF. 


American Hard Fibre Co, 8, Redcross-st, Lon- 
. don, Е.С. 
Cort (Arthur) & Co., 277, Camberwell New-rd, 
and Leipsic Works. Camberwell, London, S. E. 
See Advt., p. 1224 
& MITCHELL, 68 to 71, Chiswell.st, 
London, E.C. 
"RHYNOX" SHEET FIBRE CO, Ltd, 55 and 
56, Chancery-lane, London, W. C.; and 83.85, 
_ Sefton-rd, Litherland, Liverpool See Advt., 
p. 1328 


FIELD-BREAKING SWITCHES, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northamptoa-grove, 
Canonbury, London, N. See insert Advt. 

facing p. 1292 

JOHNSON & PHILLIPS, Victoria Worke, Old 
Charlton, Kent; and 14, UHuion- eourt, Old 
Broad-st, Londoo, E. C. See Advt., p. 5 

Коу (Ernest F.), Ltd, 2, 3 and 4, Greenland - place, 
Camden Town, London, N. W. 


FIELD RECULATORS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. Bee insert Advt. 
facing p. 1292 

Monté Callow & Co, 6, Ludgate - broad way, 

. Landon, Е.С. (“ Perfecta) 


FILES, MANUFACTURERS OF. 


ALLEN (EDGAR) & CO, Limited, Imperial 
Steel Works, Tinsley, Sheffield 8ee insert 
Advt. facing p. 1262 

See under “Steel Converters and Refiners." 


EDELSTEN (JOHN) & SON, Warrington Bee 
Advt., p. 14 
SPECIALLY : Small Files of very Finest Quality 
fur Accurate Work. 
HARDY PATENT PICK CO., Ltd, Heeler. Shef- 
field; & 22, Queen Victoria. at, London, Е.С. 


FILTERS FOR LUBRICATINC OILS, MAKERS OF. 


WELLS (A. С.) & CO, 99, Midland.rd, St. 
Pancras, Londoo, N.W. Works and Branch 
Warehouse, Manchester See Advt., p. 1956 


FILTERS (FEED WATER), MAKERS OF. 


Carruthers (J. Н.) & Co, Ltd, Polmadlie Iron 
Works, Glasgow 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 

MAXIM (SIR HIRAM) ELECTRICAL & ENGI- 
NEERING CO, Lid, Maxim Works, Gil- 
lingham-st, West uin ter, London, S.W. 


FIRE ALARM APPARATUS, EXPERTS IN. 


Baily. Grundy & Barrett. Ltd, Cambridge 

PRIVATE WIRE AND TELEPHONE IN- 
STALLATION COMPANY, Ltd, 5, Palmer- 
st, Westminster, London, ЗЛУ. 

Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldbawk-rd, London, W. 


FIRE ALARM APPARATUS (PUBLIC AND PRIVATE), 
MAKERS OF. 


Cox-Walkers, North-Eastern Electric Works, 
Darlington ; and 38, York-pl, Edinburgh 

GENERAL ELECTRIC COMPANY, Ltd, 67, 
69 aod 71, Queen Victoria-st London, E.C. ; 
and at Glasgow, Birmingham, Newcastle- 
on-Tyne, Manchester and Dublin See Advt., 
р. 1090 

GENT & CO, Ltd, Faraday Works, Leicester ( Lode- 
stone Leicester, 151); ЗА, Upper Thames-st, 
London, EC (Лав оса де London,8135 Bank); 
67, High Bridge, Ne wcastie-on-Tyne (1/425); 
16,Rosemary-st, Belfast; and 51, Buchanan- 
st, Glasgow See Advt., p. 1305 "e: 

PRIVATE WIRE AND TELEPHONE IN- 
STALLATION COMPANY,Ltd,5, Palmer- 
st, Westinineter, London, S.W. 

Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 


F;RE ALARMS, CONTRACTORS FOR ERECTION OF. 


PRIVATE WIRE AND TELEPHONE IN- 
STALLATION COMPANY, Ltd, 5, Palmer-, 
st, Westminster, London, S.W. 

Spagnoletti (J. Е.) & C», Goldhawk Works, 
Goldoaak-rd, Lon ten, W. 


FIRE ALARMS (AUTOMATIC), MAKERS OF. 
MAY-OATWAY FIRE APPLIANCES, LTD. 
(THE, Electrical Eugincers and Makers of 
S'gnaliug and Fire-Derecting Apparatus, 
53, New Broad-st, Loudon, Е.С. (G. Н. Oat- 
way, Managing Dir.ctor ; Sir W. Н. Preece, 
K.C.B., Consulirg Electrical Eoginerr) 
(Pyromancy London, 956 Londen Wall) 


FIR—FIT 
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FIRE ALARMS (ELECTRIC), MAKERS OF. 
(See also Electrical Apparatus Makers, ». 1107.) 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, Е.С. Worke: Beeston, Notte. 
Bee Advt., p. 1304 

Mudford's Arrow Electrical Works, Jackson-rd, 
Holloway, London, N. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Sitcmens London, 480 West- 
minster), and York-mansion, York-st ( Siem- 
bralos London, 452 Westminster, West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 


FIRE ENCINES (CHEMICAL), MAKERS OF. 


REX—Spngnoletti (J. E.) & Co, Goldhawk 
Works, Goldhawk-rd, London, W. 


FIRE EXTINCUISHING APPLIANCES, MAKERS OF. 
ATTWATER & SONS, Preston 
HAINES & CO, 35, Minories, London, E C. 
Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 
Wallach Bros, 57, Gracechurch-st, Loudon, Е.С. 


FIRE HYDRANTS АМО HOSE, MAKERS OF. 


ATTWATER & SONS, Preston 
HAINES & CO, 33, Minories, London, E C. 


FIRE INSURANCE OFFICES UNDERTAKINC ELECTRIC 
LICHTING RISKS. 


(For Сорүвтөнт Fire Risk Rr Es of these Offices, 
dc., все pp. 258—375) 

ENGINE, BOJLER & E. Г. INSURANCE CO, Ltd, 
12, King-st, Manchester; 49, Queen Vic- 
toria-st, London, E.C. ; and 65, Renfield-sr, 
Glasgow See Advt., p. 1196 

Fine Art and General Insurance Co, Newton- 
chmbre, Cannon-st, Birmingham 

Guardian Fire and Life Assurance Company, 11, 
Lombard-st, and 21, Fleet-st, London, E.C. 

Hand-in-Hand Fire and Life Insurance Society, 
26, New Bridge-st, Blackfriars, London. Е.С. 

Liverpool and London and Globe Insurance 
Company, 7, Cornhill, London, Е.С. ; and 1, 
Dale-st, Liverpool 

National Boiler and General Insurance Co, Ltd, 
22, St. Anve’s-3q, Manchester 

Northern Assurance Company, 1, Moorgate-st, 
London, E.C. 


Now Ready. 8уо. Расе 2s. 6d. net. 
Rating of Electric Lighting, 


Electric Tramway 
And Similar Undertakings. 
By W. G. BOND, A.LE.E. 


“THE ELECTRICIAN” PRINTING & PUBLISHING Co. Ld. 
1, 2and 3, Salisbury Court, Fleet Street, 
LONDON, Е.С. 


GRIFFITHS BROS. & CO, 


Wallach Broe, 57, Gracechurch-st, 


North British and Mercantile Insurance Com- 
pany, 61, Threadneedle-st, London, Е.С. 

Norwich Union, Norwich ; and 50, Fleet.st, 
London, E.C. 

PHOENIX ASSURANCE СО, Ltd, 19, Lombard- 
st, E.C., and 57, Charing.croes, W. C., Lon- 
don Bee Advt., p. 1088 

Royal Insurance Company, 1, North John-st, 
Liverpool; and 28, Lombard-st, London, 
E.C. 

Sun Fire Office, 65, Threadneedle-st, London, Е.С. 

Westminster Fire Office, 27, King-st, Covent- 
gdn, London, W.C 


FIRE-PROOF CONDUCTORS ANN FITTINGS, 
MAKERS Of. 


CAPE ASBESTOS СО, Ltd. 8, Minories, Lon- 
don, E.C. See Advt., p 1030 

Connolly Bros., Limited, Blackley, Manchester 
(Connollys Blackley, 2361) London: 301 & 
303, Euston-rd, N.W.; and Maritime-bldgs, 
King-st, Newcastle-on-Tyne See Advt., 
p. 1075 

SIMPLEX STEEL CONDUIT CO, Ltd, The. 
Head Offices: 80, Digbeth, Birmingham 
(Economy Birmingham, 2955) Works: 
Coventry-st, Birmipgham Also at Mansion 
House-chmbre, 20, Bucklerabury, London, 
Е.С. (Audiphone London, 6052 Bank); 1, 
Peel-at, Manchester (Economical Manchester, 
09025) ; 37, Moorfields, Liverpool (77.X) ; and 
1654, West George-st, Glasgow (Simplet 
Glasgow, 5177 Corp.) (L.M. Waterbouse, 
AM.LC.E, M. I. E. E., General Manager, 
Westinghouse - bldg, Strand, London, W. C.) 
gee insert Advt. facing p. 1054 


FIRE-PROOF PAIHTS, MAKERS OF. 


Macks-rd, Ber- 
mondaey, London, S.E. (Aquol London, 807 
Hop) Bee Adyt., p. 1190 

“ armour” Special Fire-resisting Liquid and 
Paint for casings, cotton covered wires, dc. 


INDESTRUCTIBLE PAINT COMPANY, Ltd., 


31, Cannon-st, London, Е.С. Works: Norway 
Wharf, Limehouse, E. See Advt., p. 1123 
London, 
E.C. 


FITTINCS, ELECTRIC, MAKERS OF. 
(Sec also Eleotrio Fittings, Makers of, р. 1079.) 


BENHAM & FROUD, Ltd, Chandos House, 


Store-st, London, W.C. 


Birmingham Guild of Handicraft, Ltd, 45, 


Great Charles-st, Birmingham 


Geipel & Lange, Vulcan Works, St. Thomas.st, 


London, S.E. 


M'Geoch (William) & Co, Ltd, 46, Coventry-rd, 


Birmingham; 108, Ar; yle-st, Glasgow ; and 
11, Charing Cross-rd, London, W.C. See 
Advt., p. 1295 


SUN ELECTRICAL CO, Ltd, 118-120, Charing 


Cross- rd, London, W.C. 


SUTER (FRANK) & CO, Ltd, 66, Berners. st. 


(Works: Hanway-st, Oxford-st), London, W. 
See insert Advt. facing p. 1068 
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FLEXIBLE CORD, MAKERS OF AND DEALERS IN. 


Baxendale & Co, Miller-at, Manchester ; and at 
Edinburgh (Dealers) 

BRITISH INSULATED aND HELSBY CABLES, 
LTD. Offices: Prescot, Laves., and Helsby, 
near Warrington; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 

CONCORDIA ELECTRIC WIRE CO, Ltd, 34, 
Queen-st, London, Е.С. 

Connolly Bros, Ltd, Blackley, Manchester (Con- 
nolly Bluckley, 2361). London: 301 & 505, 
Euston-rd, N. W.; and Mantime-bldgs, King- 
st, Newcastle-on-Tyne See Advt.. p. 1075 

DE GRELLE, HOUDRET & CO, 150, London 
Wall, Loudon, E.C. 

ELECTRICAL COMPANY, LTD, 121-125, Charing 
Cross-rd, and 162, Shaftesbury-ave, London, 
W. C.: Grosvenor-chmhr», 55, Blackfriars-st, 
Manchester ; and Baltic-chmbrs, Wellington- 
st, Glasgow ; 134, North-st, Brighton; 
17, York-st, Sheffield ; and at Belfast and 
Dublin See insert Advt. facing р. 1092 

Felten & Guilleaume Carlawerk Actien-Geaell- 
schaft, Mülheim-on-Rhine (Agenta: W. F. 
Dennis & Со, Albert-bldgs, 49, Queen Victora- 
st, London, Е.С.) вее Advt. p. 7 

Geipel & Lange, Vulcan Works, Sc. Tbomas-st, 
London, S.E. 

GLOVER (W. T.) & CO, Ltd, Trafford Park, 
Manchester ; and Parliament- mans, Victoria- 
st, London, 8. W. 

INDIA RUBBER, GUTTA PERCITA & TELE. 
GRAPH WORKS CO, Ltd, 106, Capnon.st, 
London, Е.С. Works: Silvertown, Essex; 
and Perzan, France See Advt., p 534 

JOHNSON & PHILLIPS’ ELEC fRIC CABLE WORKS, 
Old Charlton, Kent: and 14, Union-ct, Old 
Broad st, London, Е.С. See Advt., p. 5 

LIVERPOOL ELECTRIC CABLE CO, Ltd, 
Vauxhall-rd, Liverpool See Advt., p. 16 

LONDON ELECTRIC WIRE COMPANY, 
Limited, Ancbor Works, Playhouse-yard, 
Golden-sq, London, Е.С. See Adyt., p. 8 

Reliance Electrical Wire Company, 36, 34 and 
2А, Spital-sq. l'ishopsgate, London, Е.С. 

Saxonia Electrical Wire Co, Roan Works, Roan- 
st, Greenwich, London, S.E. 

Union ‘Cable Co, Ltd, College Hill- eimbra: 23r, 
College-hill, Cannon st, London, Е.С. See 
Advt., p. 1043 


FLEXIBLE SHELLAC VARNISH, MAKERS OF. 


GRIFFITHS BROS. & СО. Маск'в-га, Ber- 
mondsey, London, S.E. Aquol London, 607 
Hop) Bee Advt, p. 1190 

Sole makers of above for Insulating and General 
Electric Work 


FLEXIBLE STEEL-ARMOURED ELECTRIC WIRES AND 
CABLES, MAKERS OF. 


Callender’s Cable and Construction Company, 
Limited, Hamilton House, Victoria Embank- 
Rat London, Е.С. Works: Belvedere, 
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Connolly Bros, Limited, Blackley, Manchester, 
(Connol'ys Blackley, 2361) London: 301 & 
303, Euston-rd, N. W.; and Maritime-bldgs, 
King.st, Newcastle-on-Tyne See Advt., 
p. 1075 

Felten & Guilleaume Carlswerk Actien- Gesell- 
schaft, Miilheiin-on-Rhine (Agents: W. 
F. Dennis & Co, Albert-bldgs, 49, Queen 
Victoria-st, London, Е.С.) See Advt., p. 7 

GLOVER (W. T.) & СО. Limited, Trafford Park, 
Manchester: and Parliament- mans, Victoria- 
st, London, S.W. 

J OHNSON&PHILLIP8' ELECTRIC CABLE WORKS, 
Old Charlton, Kent; and 14, Union-ct, ОЧ 
Broad.st, London, Е.С. See Advt., p. 5 

Union Cable Со, Ltd, College Hill-chmbra, 23g, 
College-hill, Caunon-st, London, Е.С. See 
Advt., p. 1043 


FLOOR АМЈ WALL SOCKETS AND PLUCS, 
MAKERS OF. 


Bonnella í D. H.) & Son, Lid, 58 & 60, Mortimer-st, 
W., aud 45, Kirby-st, Hatton-gdn, E.C., 
London Вее Advt., p. 1335 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Хоссћашрол Worke, Northampton-grove, 
Canonbury, London, N. See insert Adyt. 
facing p. 1292 

DORMAN & SMITH, Ordeal Station Elec ical 
Worka, Salford, Manchester: and 94, Charing 
Солета. Loudon, W.C. See Айт, ка 6 

LUNDBERG, A. Г., Pioneer 
Electrical Works, 477. eu 
Liverpool-rd, London, EKTRIK 
See Advt., p. 1292 TRADE MARISE 


FLUE AND CHIMNEY CONSTRUCTION, SPECIALISTS IN. 


BENNIS (ED.) & CO, Ltd, Little Hulten, Bol- 
ton; and 28, Victoria-et, Гогдоџ, ЗЛУ. 
Зее Advt. at end of book 


FLUES (TESTING APPARATUS FOR), MAKERS OF. 
Wright (Alexander: & Со, Ltd, Precision Werks, 
Раре-в', end Earl-st, Westminster, London, 
S.W. 
Makers of Apparutus for Testing Efficiency of 
Combustion, Percentage of CO, de, 


FLUORESCENT SCREENS, MAKERS OF. 


Rosenberg (A.) & Co, 21, Southampton-row, Lon- 
don, W.C. 


FOCUS TUBES (FOR X-RAY WORK), MAKERS OF. 


Rosenberg (A.) & Co, 21, Southampton-row, Lon- 
don, W.C. 


FORCED DRAUCHT, MAKERS OF SYSTEMS OF. 


Beaman & Deas, Timperley, Manchester ; and 66, 
Victoria-st, London, S.W. 

Henderson, Thos., 6 and 8, Trueman-st, Liverpool 

Matthews & Yates, Limited, Swinton, Lancs. ; 
and London 

Meldrum Bros, Ltd, Timperley, Mancheater; and 
66, Victoria-st, Westminster, London, S.W. 


FORCES, PORTABLE, MAKERS OF. 


HARDY PATENT PICK CO, Ltd, Beleg, Shef 
field; & 22, Queen Victor ia-st, London, E.C- 
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FORCINCS, MAKERS OF. 


Barr, Thomson & Co, Ltd, Netherton Ironworks, 
Kilmarnock 

Clarke's Crank & Forge Co, Ltd, Lincoln 

GUTEHOFFNUNGSHÜTTE, Agent, Н. Wede- 
kind, C.E., 110, Fencburch-st, London, Е.С. 

HARDY PATENT PICK CO, Ltd, Heeley, Shef. 
field ; & 22, Queen Victoria-st, London, Е.С. 


FREQUENCY METERS, MAKERS OF. 


Burnand (W. E.) & Co, Lowfield Works, 428.434, 
London-rd, and Gifford-rd, Sheftield 


FRICTION CEAR MANUFACTURERS. 


Mather & Platt, Limited, Salford Iron Works, Man- 
chester (Mather Manchester); and at London 
and Glasgow 


FROCS AND CROSSINCS, MAKERS OF. 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot. Lancs., and Helsby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. fac- 


ing p. 1042 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Noakes (Thos.) & Sons, 4 and 5, Osborn-pl, 
Brick-lane, London, E. 


FUEL CONVEYORS AND ELEVATORS, MAKERS OF. 


ASKHAM BROS. & WILSON, Ltd, Yorkshire 
Steel & Eugineering Works, Sheffield See 
insert Advt. facing p. 1262 

HARDY PATENT PICK CO, Ltd, Heelev, Shef. 
field ; & 22, Queen Victoria-st, London, Е.С. 


FUEL ECONOMISERS, MAKERS OF. 


BABCOCK & WILCOX, Limited, Oriel House 
Farringdon-st, London, E.C.; 21,St. Vincent- 
pl, Glasgow; 14, Deansgate, Manchester ; 
Royal Exchange-buildings, Middlesbrough ; 
12, Paper-bldgs, Pink-lane, Newcastle ; 199, 
Bute-st, Cardiff; and Winchester House, 
Victoria-sq, Birmingham, &c. See Advt. 

| inside back cover 

Britieh Fuel Economiser and Smoke Preventer, 
Ltd, 12. Gt. Dover-st, London, S.E. 

areen (E.) & Son, Limited, 2, Exchange st, Man- 
chester | 

Lowcock, Arthur, Limited, Coleham Foundry, 
Shrewsbury 

Vicara, T. & T.. Earlstown, Гапев.; and London 

Wilson Smokeless Process, Ltd, 1, Arundel.st, 
London, W.C. 


FURNACE MAKERS. 
Carho-OxideCo,Ltd,46, Lombard-st, London, E. C. 
Meldrum Bros, Ltd, Timperley, Manchester; & 

66, Victoria-st, Westminster, London, S.W. 


FURNACE BARS AND CRATES, MAKERS OF. 


FalkirkIronCo.67,U pperThames-st, London, E. C.; 
and at Falkirk, N.B. 
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Henderson, Thos., 6 and 8, True man-st, Liverpool 
Meldrum Bros, Ltd, Timperley, Manchester; & 
66, Victoria-st, Westminster, London, S. W. 


FUSE BLOCKS, MAKERS OF. 


British Johns-Manville Co, Ltd,81, Fenchurch.st, 
London, E.C. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London N. See insert Advt. 
facing p. 1292 


FUSE BOARDS, MAKERS OF, 


Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh 

Bonnella (D. Н.) & Son, Ltd, 58 and 60, Mortimer 
st, W., and 43, Kirby-st, Hatton-gdn, E.C., 
London Bee Advt., p. 1335 | 

British Johns-Manville Co, га, 81, Fenchurch-st, 
London, E C. 

СЫРТ MANUFACTURING CO. Bravington · ru 
Works, Harrow-rd, London, W. (1507 Раа. 
dington) 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, . 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

EDISON & SWAN UNITED ELECTRIC 
LIGHT CO, Ltd, Ediswan-bldgs, 36 and 37, 
Queen-st, Cheapside, aud (Supply Dept.) 11, 
College hill, London, Е.С. (Telephone 927, 
92%, 925 aud 953 Bank); and Branches See 
insert Advt. facing р. 1218 

INIGO JONES & CO, Tudor Slate Worke, Groes- 
len, R. S.O., N. Wales See Advt., р. 1283 

Moy (Ernest F.), Ltd, 2, 3 and 4, Greenlaud-place, 
Camden То «n, London, N.W. 

Müller, C. A., 6, Mornington Villas, Bradford 

Spagnoletti (J. Е.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 


FUSE BOXES (HOUSE AND MAIN), MAKERS OF. 


British Johus-Manville Co,Ltd,81, Fenchurch.at, 
London, Ю.С. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. . 
facing p. 1292 

DORMAN & SMITH, Ordsal Station Electrical . 
Works, Salford, Manchester ; and 94, Char- 
ing Cross-rd, London. W.C. See Advt., p. 6 

Falkirk Iron Co, 67, Upper Thames-st, London, 
E.C. ; and at Falkirk, N.B. 

JOHNSON & PHILLIPS'ELECTRIC CABLE WORKS, 
Old Charlton, Kent; & 14, Union-ct, Old 
Broad-st, London, E. C. See Advt., р. 5 

Keighley Electrical Engineering Co, Ltd, Vulcan 
Work», Keighley 

M‘Geoch (William) & Co, Ltd, 46, Coventry-rd, 
Birmingham ; 108, Argyle-st, Glasgow ; and 
11, Charing Crosa-rd, London, W.C. Bee 
Advt., p. 1295 

Moy ( Ernest F.), Ltd, 2, 5 and 4, Greenland. place 
Camden Ton, London, N.W. : 

REASON MANUFACTURING СО, Ltd. Offices 
and Works: Lewes-rd, Brighto: See Advt., 
р. 1094 
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FUSE CLIPS, MANUFACTURERS OF. 


Mole (M.) & Son, Stamping and Piercing Work», 
Charlotte-st, Birmingham 


FUSE HOLDERS, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton grove, 
Canonburv, London, N. See insert Advt. 
facing p. 1292 


FUSE LINKS, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Caoonbury, London, №. See insert Advt. 
facing p. 1292 


FUSE WIRE MANUFACTURERS. 


Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh 

Conrolly Bros, Ltd, Blackiey, Manchester (Con- 
поЦу Blackley. 2861) London: 301 & 303, 
Euston-rd, N.W.; and Maririme-bldga, 
King-st, Newcastle-on-Tvne See Advt., p. 
1075 

GLOVER (W. T.) & CO. Limited, Trafford Park, 
Manchester ; and Parliament-mans, Victoria- 
rt, London, S.W. 

Ironmongera' Supply Co, 634, For.e:s.rd, N.W., 
and Holloway, N., London 

Woods (Richd.) & Co, Sanctuary House, West- 
minster, London, S.W. 


FUSES, MAKERS OF. 


BRITISH JOHNS. MANVILLE СО, Ltd, 81, 
Feneburch-st, London, Е.С. 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Noithampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

"OWANS LIMITED, Springfield-lane, Salford, 
Manchester; and Grosvenor-mansions, 82, 
Vietor ia · st, Londoo, S.W. Bee Advt , p. 1264 

Davis Electric Lamp Со, 17, Moor-st, Cambridge 
Cireus, London, W.C. Вее Advt., р. 1218 

DORMAN & SMITH, Ordeal Station Electrical 
Works, Salford, Manchester ; and 94, Charing 
Cross- rd, London, W.C. бөө Advt., р. 6 

PERRANTI LIMITED, Hollinwood, Munch’ ater 
(Ferranti Hollinicood, 31, 48 and 257 Fails- 
wor ib, Manchester) 

Moy (Ernest F.), Ltd, 2, 5 and 4, Greenland- pl, 
Camden Town, London. N. W. 

NALDER BROS & THOMPSON, Ltd, 34, Queen- 
st, London, Е.С. See Advts., pp. 1022 and 
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REASON MANUFACTURING СО, Limitec. 
Offices & Works: Lewes-rd, Brighton See 
Advt., p. 1094 


. FUSIBLE SAFETY PLATES, MAKERS ОР. 
(Sce Cut Outs, p. 1061.) 


CALVANIC APPARATUS, MANUFACTURERS OF AND 
DEALERS IN. 
Mudford's Arrow Electrical Works, Jackson-rd, | 
. Holloway, London, №. 
Козеп егу (A.) & Co, 21, Soutbampton-row, Lon- 
don, W.C. 


CALVANIC CAUTERIES, MAKERS OF. 
Rosenberg (A.) & Co, 21, Southampton-row, Lon- 
don, W.C. 


CALVANISED IRON WIRE MAKERS. 
(See also Wire Makers, р. 1332.) 


Ironmongers’ Supply Co, 634, Fortess-rd, N.W., 
and Hollo xay, N., London 


CALVANOMETERS, MAKERS OF. 


CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, Ltd, Carlyle-rd, Cambridge ; 
and 92, Hatton-gdn, Londen, Е.С. See 
Advt., p. 1271 

CROMPTON & СО, Limited, Salisbury House, 
Loudon Wall, London, E C. ; and Branchee. 
Works: Chelmeford See Advt. inside front 
cover 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; and 94, Charing 
Croxss-rd, London, W.C. See Advt., p. 6 

ELLIOTT BROS, Century Works, Lewisham, 
London, S.E. (Ohm London :218 Deptford) ; 
London office: 36, Leicester-square, W.C. 
(3802 Gerrard) 

FISHER, W. CLARK. Office and Works: 123, 
Gordon-rd, Ealing, London, W. 

GAMBRELL BROS, Durham House, 23, North 
Side, Clapham Common, London S.W. 

INDIA RUBBER, GUTTA PERCHA & TELE. 
GRAPH WORKS СО, Ltd, 106, Canuon-st, 
London, Е.С. Works: Silvertown, Essex; 
and Pereao, Fraoce See Advt., p. 534 

MUIRHEAD & CO, 54, Old Broad-et, London, 
Е.С. Works: Elmers End, Kent See Advt., · 
p. 1156 

NALDER BROS. & CO, 12, Carteret-at, Queen 
Anne’s Gate, Westminster, London, S.W. 
See Advt., p. 1156 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton-ave Works, New Southgate, Х., 
London Вее Advt., p. 1162 

New Single Pivot Moving Coil Galvanometers, 

PITKIN (JAMES) & CO, 56,Red Lion-st, Clerken- | 
well, London, E.C. 

Sullivan, H. W., 19, Gt. Winchester-st, Lond., E. C. 

Walters (Philip) & Co, 249 and 251, Kensal- rd, 
and Conlan-st, London, W. 


CAS ENCINE MAKERS. 
(See also Engines, Cas, р. 1182.) 
ritish Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Ses Advt., р. 1091 
Mather & Platt, Lt3, Saltord lroaworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 


CAS METERS, MAKERS OF. 


Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S. E. i 


(For Telegraphic Addresses and Telephone Numbers, see Alphabctical Section, 


CAS PRODUCER PLANT, MAKERS OF. 


BENNIS (ED.) & CO, Ltd, Little Hulton, Bolton ; 
and 28, Victoria-st, J oncon, S. W. See Advt. 
inside back cover. 

Down, F.J., A. M. I. C. E., F.C. S, MI.E.E., Har- 
penden, Herts. 


CAS RETORT CARBONS, MAKERS OF. 
Dasniéres, V., 10, St. Mary Axe, London, E.C. 


CAUCE MAKERS (RECORDINC AND ALARM). 
Wallach Broe, 57, Gracechurch-st, London, Е.С. 


CAUCE MAKERS (STEAM). 


Dobbie, McInnes, Ltd (T. S. McInnes & Co, Ltd, 
Amalgtd.), 45, Bothwell-st, Glasgow ; and 
16, London-st, London, Е.С. 


CAUCE CLASS MANUFACTURERS. 


Butterworth Вгоа., Ltd, Newton Heath Glass 
Worke, Manchester (Glasses Newton Heath, 
#2 Failsworth Nat.) 

GUILBERT-MARTIN, 9, Edmund.pl, Alders- 
gate, London, E.C. 

Tomey (Joseph) & Sons, Ltd, Aston, Birmingham 

Tomey & Sons, Tay Glass Works, Perth 

Wallach Bros, 57, Gracechurch-st, London, E.C. 


CAUZE FOR DYNAMO BRUSHES, MAKERS OF 
AND DEALERS IN. 
CHRISTIE (GEORGE) Limited, Lady well Wire 
Works, Glasgow See Advt., p. 1331 
NORTH BRITISH WIRE MANUFACTURING 
COMPANY, 130, Fleet-st, London, E.C.; and 
71, West Nile-st, Glasgow See Advt., р. 1069 
POTTER (F. W.) & CO., Phipp-st, Gt. Eastern- 
st, London, E.C. See Advt., p. 1069 


CEAR CASINCS, MAKERS OF. 


BERGISH STEEL FOUNDRY, 39, Victoria-st, 
Westminster, London, S.W. 


CEAR CUTTINC, CONTRACTOR FOR. 


POCHIN, E. ARNOLD, Croft-st, Pendleton, 
Manchester 


CEAR WHEELS, MAKERS OF 


BERGISH STEEL FOUNDRY, 39, Victoria-st, 
Westminster, London, S.W. 

Estler Bros, 25, Laurence Pountney-ln, Cannon- 
st, E.C., and (works) South Molton-rd, Vic- 
toria Docks, E., London 

Jackson (P. В.) & Co, Ltd, Salford Roling 
Mills, Manchester 

POCHIN, E. ARNOLD, Croft-st, Pendleton, 
Manchester 


Ge, RAW HIDE GEARS 
a Ш AND BLANKS. 


Cheapest and Best on 
the Continent. 


VIENNA GEAR WORKS, 
NORBERT REDINGER, VIENNA. 
(Auris), 17/2 Trappelgasse 11. 


Quotations on app'ication. 


— ди 


CEARINC, MAKERS OF.. 


Hadfield's Steel Foundry Co, Ltd, Fast Hecla 
Worke, Tinsley, Sheffield; and 50, Lime-st, 
London, Е.С. 

Jackson (P. R.) & Co, Ltd, Selford Rolling 
Mills, Manchester 


CEARS, MAKERS Of. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.: and at Paris, Brussels anid 
Milan See Advta., pp. 1050 and 1276 


CENERAL SUPPLIERS OF ELECTRICAL REQUISITES. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Nortbampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester; and 94, Charing 
Cross-rd, London, W.C. See Advt., p. 6 

Down, F. J., A. M. I. C. E., F.C.S., M. I. E. E., Har- 
penden, Herta. 

Drake & Gorham, Ltd, 66, Victoria-st, Weat- 
minster, London, S. W.; 47, Spring- gans, 
Manchester; and Baltic-chtnbrs, 50, Wel- 
lington- st, Glasgow See Advt., р. 15 

GRIFFITHS BROS. & CO, Macks- rd, Ber- 
mondsey, London, S. Z. (Aquol London, 
507 Нор’. See Advt., p. 1190 

All kinds of Paints, Varnishes, Lacquers 
and Anti-Sulphuric” Enamel; India Rubber 
Varnish, “ Armalac,” de.. © Аттасе!” ; 


" Shaydolite," for colouring incandeseent lamp 
bulls. 


CENERATORS, MAKERS OF. 


BELLISS & MORCOM, LTD, Ledsam-st Works, 
Birmingham; and 9, V.ctoria-st, London, 
S.W. See insert Advt. facing p. 1192 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Ty ne; 50, Fenchurch- 
et, London, E. C.; Tower-bldgs, Water-et, 
Liverpool; 56, Victoria-st, Manchester ; and 
81, St. Vincent-st, Glasgow See Advt., p. 94 

Geipel & Lange, Vulcan Worke, St. Thomas-st, 
London, S. E. 

Jackson (P. R.) & Со, Ltd, Salford Rolling 
Mills, Manchester 


CERMAN SILVER MANUFACTURERS (Sheet 
and Wire). 
(Sec also Metal Manufaoturers, p. 1244 ) 


GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Pariament-mans, Vic- 
toria-st, London, S.W. 

HECKFORD, ARTHUR E, Birmingham Metal 
Worke, B rmingham 

PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, S.E. 
See Advt., p. 1012 


CLASS CELLS, MAKERS OF. 
CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, nr Manches- 
ter; 78, King-st, Manchester; and 39, 
Victoria-st, Loudon, S. W. See insert дать. 
facing p. 1034 
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GLA—QUA 


D.P. Battery Company, Limited, 11, Victoria-st, 
Westminster, London, S. W. Works: Lum- 
ford Mille, Bakewell, Derbyshire See Adyt., 
p. 1033 

Espir, Fernand, 3, East India-ave, London, Е.С. 


CLASS CLOBES AND SHADES, MAKERS AND 
IMPORTERS OF. 


(See also Clobes and Class for Electrio Lighting, 
and Reflectors and Shades.) 


Makers. 

British Luxfer Prism Syndicate, Ltd, 16, Hill-st, 
London, E.C. 

FALK, STADELMANN & CO, Ltd, 83-87, Far- 
ripgdon-rd, L ndon, E C. 

Hunt, A. H., 115-117, Cannon-st, London. E. . 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Unien-er, Old 
Broad-st, London, Е.С. Вее Advt., р. 5 

Richardson (Непгу С.) & Sous, Wordsley, Stour- 
bridge; and 11, Thavies Jon, London, E.C. 

Smith, J. K. W. B., 21 and 23, Farringdon-rd, 
London, E. C. 

Williams & Bach, 92, New Bond-st, Бордо, W. 


Importers. 

Baxendale & Co, Miller-«t, Manchester ; and at 
Edinburgh (Dealers) 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent: and 14, Union-court, Old 
Broad-st. London, Е.С. See Advt., р. 5 

миш (J.) & Co, 64, Leadevhall-st, London, 

©. 

Scholzig, Oscar, 9, New Broad-st, London, Е.С. 


CLASS INSULATORS, MAKERS OF. 


Butterworth Bros, Ltd, Newton Heath Glass 
Works, Manchester (Glasses Newton Пашић, 
22 Feileworth Nat.) 

Scholzig, Oscar, 9, New Broad.st, London, Е.С. 


CLASS LAMPS, MAKERS OF. 


Butterworth Bros, Ltd, Newton Heath Glass 
Works, Mauchester (Grasses Newton Heath, 
22 Faileworth Nat.) 

Incandescent Electric Lamp Со, Ltd, Brock 
Green Works, Hainmersmito, W., and 31, 
Copthall-ave, E.C., London 


CLASS MAKERS, BENDERS, BLOWERS, & CUTTERS. 
Class Makers. 
Bailey, W. & J. A., Alloa Flint Glass Works, 
Alloa, N. B. 
Butterworth Bros., Ltd, Newton Heath Glass 


22 Faileworth Nat.) 
Chance Bros & Co, Smethwick, near Birmingham 
Cochran, A. & R., St. Rollox Flint Glass Works, 
Glasgow; and London 


Connolly & Steele, Excelsior Glass Works, 


Pendleton, Manchester 
GUILBERT-MARTIN, 9, Edmund-pl, Alders- 
gate, London, E.C. (Rods and Tubes) 


Class Benders. 


Butterworth Bros, Ltd, Newton Heath Glass 
Works, Manchester (Glasses Newton Heath, 
22 Faileworth Nat.) 


Class Blowers. 


Butterworth Bros, Ltd, Newton Heath Glass 
Works, Manchester (Glasses Newton Heath, 
22 Failsworth Nat.) 


CLASS TUBES, MAKERS OF. 
Tomey (Joseph) & Sons, Ltd, Aston, Birmingham 


CLASS WRITERS. 


' Thwaites Bros., 25, St. John-st rd, Clerkenwell, 


London, E.C. 


CLOBES AND CLASS FOR ELECTRIC LICHTINC, 
MAKERS OF AND DEALERS ІМ, 


Arculus (Alfred) & Co, 295, Broad-st, Birminghame 

Butterworth Bros, Ltd, Newton Heath Glass 
Works, Manchester (Glasses Newton Heath, 
2? Faileworth Nat.) 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Saltord, Manchester ; and 94, Char- 
ing Cross-rd, London, W.C. See Advt., р. 6 

Ford (John) & Co, Royal Holyrood Glass Works, 
Ediuburgh 

Holophane. Lut, Wardrobe-chinbrs, 1464, Queen 
Victoria-st, London, Е.С. 

Kiesow & Со, 25, Fore-st-ave, London, B.C. 

Prism Globes Со. Ltd, 57 and 58, Chancery -lane, 
London, W.C. 


CLUE POTS, SEALING WAX HEATERS, Ae, 
(ELECTRIC), MAKERS OF. 


BRITISH PROMETHEUS COMPANY, Ltd, 
18, London-rd, King- ton-ou- Thames (Prome- 
theus Kinugston-on- Thames, II. O. Kingston) 
For detuils of our Manufuctures we poye 798 


CRAPNELS, M'SHROOMS & SHACKLES FOR SUB- 
MARINE WORK, MAKERS OF. 


JOHNSON & PHILUIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
broad-st, London, Е.С. See Advt., p. 5 


CREASE CUPS, MAKERS OF. 


Noakes (Thos.) & Sous, 4 and 5, Osborn-pl, Brick- 
Јаре, London, E. 

Snowdon, Sons & Co, Ltd, Millwall, London, Е. 

Stern- Sonneborn ОЙ Co, 57, Gracecburch-st, 
London, E.C. 

WILLCOX (W. H.) & CO, Ltd, Offices 25, Ware- 
houses 33 and 36, Southwark-st, London, 
S.E. See Advt., р. 3 


| : GREASY WATER PURIFYINC APPARATUS, MAKERS OF. 
Works, Manchester (Glasses Newton Heath, | 


HARRIS PATENT FEED WATER FILTER, LTD, 
73, Queen Victoria-st, London, E. C.;: and at 
Sunderland and Greenock See insert Advt, 
facing p. 1328 


CUARD AND SPAN WIRES, MAKERS OF. 
BRUNTON (W. М.) & SON, Musselburgh, Scotland 


GUARD WIRE CLIPS AND HOLDERS, MAKERS OF. 


B'ackweli (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan Вее Advte., pp. 1060 end 1276 
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CONSOLIDATED ELECTRICAL CO, Ltd, 
Nortbamptoa Works, Northampton-grove, 
Caoonbury, London, N. Вее insert Advt. 
facing p. 1392 


CUARD WIRE INSULATORS, MAKERS OF. 

B'ackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.; and at Раме, Brussels and 
Milan See Advts., pp 1050 and 1276 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Nor: hampton grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


CUNMETAL LUBRICATORS, MAKERS OF. 
Noakes (Thos.) & Sone, 4 and 5, Osborn-pl, Brick- 
lane, London, E. 
WILLCOX (W. Н.) & CO, Ltd, Offices 25, Ware- 
houses 34 and 36, Southwark-et, London, 
S.E. See Advt., р. 3 


СОТТА PERCHA (sce Insulating Materials, page 1223). 


NAIR BELTINC MANUFACTURERS. 
WILLCOX (W. H ) CO, Ltd, Offices 25, Ware- 
houses, 34 and 36, Southwark-st, London, 
S.E. See Advt., р. 3 


HAMMERS (ENCINEERS’ AND MACHINISTS’), MAKERS 


Easterbrook, Allcard & Co. Ltd, Sheffield; and 
59, Lime-st, London, Е.С. 

HARDY PATENT PICK CO, Ltd, Heeler, Shef- 
field ; & 22, Queen Victoria-st, London, Е.С. 


HAMMERS (POWER), MAKERS OF. 
Blackwell (Robert W.) & Co, Ltd, 59, City-rJ, 
London, Е.С. ; and at Paris, Brussels and 
Milan See Advts, pp. 1050 and 1276 
Player (W. & J.), Ltd, Li.nel.st, Birmiogham 


WARD WATER SOFTENING APPARATUS, MAKERS OF. 

HARRIS PATENT FEED WATER FILTER, LTD, 
73, Queen Victoria-st, London, Е.С. ; and at 
Sunderland and Greenock See insert Advt. 
facing p. 1328 


HARD WOOD MERCHANTS. 
HARRIS, J. F. & G., 

58 R, Wilson-st, Finsbury, E. C. 

107-8-9, Snous- fields, Newcomen-st, S. E. 

Victoria Wharf. Palmer- d, Green-st, Betbnal 
Green, E., LON DON; and the Roding 
Timber Yard and Joinery Works, II ford, 
Essex See Advt., p. 1046 


HAULACE ENCINEERS. 
ELECTRICAL MINING CO, 9, Iron Gate, Derby 


NAULACE MACHINERY (ELECTRIC), MAKERS OF. 


Jackson (P. R.) & Co, Ltd, Salford Rolling Mille, 
Manchester 


HEADLICHTS FOR CARS, MAKERS OF. 
M'Geoch (William) & Co, Ltd, 46, Coventry-rd, 
Birmingham; 108, Argyle-st, Glasgow; and 
11, Charing Cross-rd, London, W.C. see 
Advt., p. 1295 


| 
| 
| 


| 
| 
| 
| 


HEATING APPARATUS (ELECTRIC), MAKERS OF, 

BRITISH PROMETHEUS CO, Ltd, 18, London- 
rd, Kingsron-on- Thames (Prometheus King- 
ston-on Thames, 199 Р.О. Kingston) Рог 
details as to our Manufactures see р. 785 

DOWSING RADIANT HEAT CO, 24. Budge 
row, Cannon-st, London, Е.С. (459 Bank) 
Seo Advts., pp. 1081 and 1244 


HELIOCRAPHS, MAKERS ОР. 
ELLIOTT BROS, Century Worka, Lewisham, 
London, S.E. (Ohm London, 218 Deptford) 
Londun office : 36, Leicester-sq, W.C. (3852 
Gerrard) 
Rosenberg (A.) & Co, 21, Southampton-row 
London, E.C. 


HICH-SPEED ENCINES, MAKERS OF (sce Engines 
High-Speed, page 1192). 
BELLISS & MORCOM, Ltd, Ledsam-st Works 
Birmingham; and 9., Victoria-st, London 
S.W. See insert Advt., facing p. 1192 


HICH VOLTACE ACCESSORIES, MAKERS OF. 


DORMAN & SMITH, Ordeal Station Electrical 
Works, Salford, Mauchester ; and 91, Char- 
ing Cross-rd, London, W.C. Вее Advt., p. 6 


HICH VOLTACE BRANCH SWITCHES, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Lt4, 
Northampton Works, Northamptoa-grove, 
Canonbury, London, №. 809 insert Advt. 
facing p. 1292 

Davis Electric Lamp Co, 17, Moor- аё, Cambridge 
Circus, London, W.C. See Advt., р. 1218 

DORMAN & SMITH, Ordaal Station Elec:rical. 
Works, Salford, Manchester ; and 94, Char- 
ing Croes-rd, London, W.C. See Advt., p. 6 

Geiel & Lange, Vulcan Worke, St. Thomas-st, 
London, S.E. 

M'Geoch (William) & Co, Ltd, 46, Coventry-rd, 
Birmingham ; 108, Argyle-st, Glasgow ; and 
11, Charing Cross-rd, London, W.C. See 
Advt., р. 1296 


HICH VOLTACE CEILINC ROSES AND CUT-OUTS, 
MAKERS OF. 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works. Northamp:on-grove, 
Canonbury, London, №. See insert Advt. 
tacing р. 1292 

Davis Electric Lamp Co, 17, Moor- st. Cambridge 
Circus, London, W.C, See Advt., p. 1218 


HICH VOLTACE DISTRIBUTING CUT-OUT BOARDS, 
MAKERS OF. 

CONSOLIDATED ELECTRICAL СО, Ltda, 
Nortbampton Works, Northam oton-grove, 
Canonbury, Lanco’, №. Вее insert Advt. 
facing p. 1292 

Davis Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. Вее Advt., р. 1218 


HICH VOLTACE FITTINCS, MAKERS OF AND 
DEALERS IN. 
ACCESSORIES MANUFACTURING CO, 9-10, 


Wells. at, Oxford-st, London, W. See Adyt. 
р. 1104 
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Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh (Dealera) 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Noirthainpton-grove, 
Canonbury, London, N. Вее insert Advt. 
facing p. 1292 

Davia Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, Lond«n, W.C. See Advt. on next 


page 
Davis (J.) & Son (Derby), Ltd, All Saints Works, 
Derby ; and 26, Victoria-st, London, S.W. 


Lundberg, A. P., Pioneer Elec- REC? 
trical Works, 477-487, 
Liverpool-rd, London, N. EKTRIK 
TRADE MARK 


See Advt., p. 1292 

M'Gecch (William) & Co, Ltd, 46, Coventry-rd, 
Birmingham; 103, Argvle-st, Glasgow ; and 
11, Charing Cross-rd, London, W.C. See 
Advt., p. 1295 


HICH VOLTACE LAMPHOLDERS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, №, rthampton. grove, 
Canonbury, London, №. Вее insert Advt. 
facing p. 1292 

Geipel & Lange. Vulcan Works, St. Thomas-st, 
London. S.E. 

M'Geoch (William) & Co, Ltd, 46, Coventry-rd, 
Birmingham ; 108, Argyle-st, Glasgow ; and 
11. Charing Cross-rd, London, W.C. See 
Advt., p. 1295 


HICH VOLTACE LAMPS, MAKERS OF. 
BRUSH ELECTRICAL ENGINEERING CO, 
~  Ltd,Victoria Works, Belvedere-rJ, Lambeth, 
London, S.E. 

CRAWFORD ELECTRIC LAMP CO, 66, 
Victoria-st, London, S.W. See Advt., г. 1219 

DE GRELLE, HUUDRE? & CO, 150, Loudon 
Wall, London, E.C. 

Incandescent Electrice Lamp Со, Ltd, Brook 
Green Works, Hammersmith, W., and 31, 
Copthall-ave, Е.С., London 


HICH VOLTACE SUPPLIES, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northamp:ou Works, Northampton-grove, 
Canonbury. London, №. Bee insert Advt. 
facing p. 1292 


HICH VOLTAGE WALL PLUCS, MAKERS OF. 


CONSOLIDATED ‘ELECTRICAL CO, Ltd, 
Noi thainpton Works, Nortbampton-grove, 
Canonbury, London, N. See insert Advt. 


facing p. 1292 


HOISTINC CRABS, MAKERS OF. 


Glasgow Electric Crane and Hoist Co, Ltd, Pa: k- 
bead, Glasgow 

HAINES & CO. 33, Minories, London, Е.С. 

HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
field ` & 22, Queen Victoria-st. London, Е.С. 

SMITH, THOMAS, Steam and Electric Crane 
Werke, Oid Foundry, Rodley, near Leeds; 
and 9, Victoria- t, London, S.W. 


HOISTINC CEAR, MAKERS OF. 


HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
tield ; & 22, Queen Victeria- st, London, Е.С. 


SMITH, THOMAS, Steam and Electric Crane 
Works, Old Foundry. Rodley. near Leeds; 
and 9, Victor'a-st, London, S.W. 

YOUNGS, Ryland-street Works, Birmingham 


HOUSE CUT-OUTS, MAKERS OF. 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Капсн., and Helsby, 
near Warrington; and at Lennox House, 
Norfolk-at, London, W.C. Works: Prescot, 
Helsby aud Liverpool без insert Advt. 
facing p. 1042 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Nortbaupton-grove, 
Canonbury, London, №. Bee insert Advt. 
facing p. 1292 

Davis Electric Lamp Со, 17, Moor-st, Cambridge 
Cirous, Loadou, W.C. See Advt. on next 
раке 


HOUSE FITTINGS (ELECTRIC), MAKERS OF. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northamp'ou-grove, 
Cinonburv, London, N. See insert Айу 
facing p. 1292 


HOUSE SERVICE FUSE BOXES, MAKERS OF. 
CONSOLIDATED ELECTRICAL CO, Ltd 
Northampton Works, Northampton-grove, 
Canonbury, London, №. Bee insert Advi. 
facing p 1292 
COWANS LIMITED, Springfield-lane, Salford 
Manchester; and Grosvenor-mansione, 82 
Victoria-st, London, S.W. 8ee Advt., р. 1254 
Davis Electric Lamp C», 17, Moor-at, Cambridge 
Circus, London, W.C. Bee Adet, on next 
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DORMAN & SMITH, Ord-al Station Electrical 
Works, Salford, Manchester; and 94, Charing 
Cross-rd, London, W.C. See Advt., p. 6 

GLOVER (W. Т.) & CO, Limited, Trafford Park, 
Manchester ; and Parliament-mans, Victoria- 
st, London, S.W. 

KEIGHLEY ELECTRICAL ENGINEERING 
CO, Ltd, Vulcan Works, Keighley 

Moy (Ernest Е.), Ltd, 2, 5 and 4, Greenland.pl, 
Camden Town, London, N.W. 

REASON MANUFACTURING СО, Limited, 
Otfices and Works: Lewes-rd, Brighton Bee 
Advt., р. 1094 


HYDRAULIC FITTINCS AND VALVES, MAKERS OF.. 

Blackwell (Robert W.) & Co, Ltd, 59, City-rd 
London, E.C.; and at Parie, Brussele and 
Milan See Advts., pp. 1050 and 1276 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Munchestcr) ; andat London 
and Glasgow 


HYDRAULIC LEAD CABLE AND PIPE PRESSES, 
MAKER OF. 
STAMM, W., 25, College-hill, Cannon-st, London 
Е.С. Bee Advt., р. 1041 


HYDROMETERS, MAKERS OF. | 
CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, or Manchester; 
18, King-st, Manchester; and 39, Victoria-st, 
London, S.W. See insert Advt. facing р. 1034 


N.S. ELECTRIC STORAGE СО, LTD, 159, 
Queen Victoria-st, London, Е.С. Works: 
Horton Kirby, Kent e 
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ICNITION BATTERIES, MAKERS OF. CRY SEL C O LTD 
CATHCART (C. H.) & CO, 3, Dorset-bldgs, Salis- Ба 
bury- sq, Fleet-st, London, E. C. KE MPSTON WORKS, BEDFORD 
1LUMINATINC DEVICES AND FITTINCS, MAKERS OF. х! 
DEFRIES (J.) & SONS, Ltd, 146 and 147, 2 
Houndeditch, London, E.C. Works: Gravel- 2 
lane, E. See Advts., pp. 1026, 1208 and 1330 2 = 
ш Е 
IMPORTER OF ELECTRIC STORES. а м 
Down, F. J., A. M. I. C. E., F.C.S., M. I. E. E., Har- Р > 
penden, Herts. о 
| wu 5 
INCANDESCENT LAMPS, MAKERS OF AND DEALERS IN. T © 
ACCESSORIES MANUFACTURIXG CO, 9-10, em = 
Well.st, Oxford-st, Loudon, W. See Advt., a = 
ed 
p. 1104 = 
Baxendale & Со, Miller eat, Manchester; and at o p 
Edinburgh Dealers) — 
Blackwell (Robert W.) & Со, Ltd, 59. City- rd, 4 
London, Е.С. ; and at Paris, Brussels and е 
Milan See Advts., рр. 1050 and 1276 б 
BONNELLA (D. Н.) & SON, Ltd, 58 and 60. 
Mortimer-st, W., and 43, Kirby-st, Hatton- | Long Life. High Efficlency 


gdn, E.C., London Вее Advt., p. 1335 British Manufacture. 


DAVIS ELECTRIC LAMP (20. 


500,000 Lamps always in Stock. 


L 


The Best is Every Camp 
—— Despatched. 
о FANCY LAMPS 
LE. (HIGH A LOW VOLTAGE) 
D А SPECIALITY. 


— — 
_ Prompt Delivery. _ Write for Catalogues 


—— 
— уд 


Every Description of 
Electrical Accessories 
Kept in Stock. 


Every Description of 
Electrica! Accessories 
Kert in Stock. 


17, MOOR ST., CAMBRIDGE CIRCUS, LONDON, W. eneen 


F? 


Edison ү? Swan 


United Electric Light Co. Limited, 


36 & 37, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 


DEPOTS: 
CARDIFF. DUNDEE HULL. LIVERPOOL NEWCASTLE- ON-TVNE. 


DUBLIN. GLASGOW. LEEDS. MANCHESTER SYDNEY, N.S.W. 


BY ROYAL WARRANTS 


\ * 
ae 


TO H.M. THE KING 
AND TO 


E? 


HHH THE PRINCE OF WALES. 


ORIGINAL PATENTEES, 
and MANUFACTURERS of 


ROYAL 
EDISWAN 
[c0:8-- 432 


UNIVERSALLY USED BECAUSE IT IS 
BEST AND CHEAPEST IN THE END. 


P. T. O. 


$$ = 
Ediswan? 
> ELECTRIC LIGHT FITTINGS 


AND 


ACCESSORIES 


ARE 


WORLD RENOWNED 


FOR 
EXCELLENCE QF DESIGN 
AND 


QUALITY OF WORK., 


SUBSTANTIAL. GOOD FINISH. 
RELIABLE. 
ENDURABLE. 


WRITE FOR CATALOGUES. 


SEE OVER PAGE. 


1219 ELECTRICAL TRADES’ DIRECTORY.—1904 _ INC—INC 


ARE CHEAPER THAN OTHER GOOD 
LAMPS, ARE EQUAL TO THE BEST 
IN APPEARANCE AND LIFE. 


GUARANTEED 
TO CONSUME 7 
AT LEAST 259 


LESS ENERGY 
THAN ANY OTHER 
INCANDESCENT 


LIBERAL TRADE DISCOUNTS. 


THE 


CRAWFORD ELECTRIC Lamp Со. 
Te TTT 66, Victoria St., S.W. з кии ав, 


LoxDox." 


BRITISH THOMSON-HOUSTON COMPANY, | CRYSELCO, Limited, Kempston Works, Bedford 
Limited, Heal Office and Works. Rugby. See Advt. opposite 
Reg. Offices, 85, Cannon.st, London, E. C.: and. | DAVIS ELECTRIC LAMP CO, 17. Moo at, Cam- 
at Glasgow, Sheffield, Beltast, Manchester, bridge-circus, London, W.C. See Advt. 
Newcastle-on-Tyne & Cardiff See Advt., p. 11 opposite 
British Westinghouse Electric & Mie Co, Ltd. | DE GRELLE, HOUDRET & CO, 130, London 
Westinghouse- building, Norfolk- «t, Strand, Wall, London, E.C. 
London, W.C. See Advt., p. 1091 Driver (Geo.) & Son, Saudya-row, Bishopsgate-at, 
BRUSH — rush Electrical Engineering Co, London, Е.С. 
Ltd, Victoria Works, Belvedere-rd) Lam- | EDISON & SWAN UNITED ELECTRIC 
beth, London, 8 Е. LIGHT СО, Ltd, Ediswan-bldgas, 36 and 37, 
Coesor, Alfred C., 54, Farringdon-road, Lon- , Queen-a*, Cheapside; and (Supply Dept.) 
don, E.C. 11. College Hill, Loedon, Е.С. (Telephone 


CRAWFORD ELECTRIC LAMP СО, 66, 92.2, 0,48, 025 aad 953 Bank); and Branches 
Vietoria-st, London, S.W. Bee Advt. above See insert Advt. facing p. 1218 


ELECTRISCHE CLUHLAMPEN. FipniK ‘Wart s 
VIENNA, AUSTRIA. 


Office : Works : 


l. Schottenring, 17. Nussdorf, Grinzingerstrasse 95. 


INCANDESCENT: LAMPS 


OF THE 


HIGHEST QUALITY ONLY. 


DAILY OUTPUT 15, es 20, 009 LAMPS. 


Em EE, ХС Е & ON APPLICATION: 
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Е. GOOSSENS, POPE & Co., 


MANUFACTURERS OF 


Electric Incandescent Lamps. 


Economical 
and 


Durable. 


COPD 


Fancy Lamps 


(LOW AND HICH VOLTACE) 


a 
Speciality. 
——— 


200 VOLTS, 16 LANDLE-POWER (HALF SIZE). 


LARGE AND ASSORTED STOCKS KEPT. Immediate Delivery. 


LONDON : 5, Guildhall Chambers, Basinghall St. LIVERPOOL: 18, Newington. 
GLASGOW : 15, Douglas Street. 


Telegrams: **Duramentum London.'' Telephone No. 700, L. Wall. 


Telegrams: “ Filament Liverpool.’ 


ELECTRICAL COMPANY, Ltd, 121-125, Char- 


ing Cross-rd, and 162, Shaftesbury-ave, Lon- 
don, W.C.; Grosvenor-chmbrs, 35, Black- 
friars-st, Manchester; Baltic-chmbrs, Wel- 


lington-st, Glasgow ; 134, North-st, Brigh- 


ton ; 17, York st, Sheffield ; and at Belfast 
and Dublin See insert Advt. facing p. 1092 

Falk, Stadelmann & Co, Ltd, 83-87, Farringdon- 
rd, London, E.C. 

GABRIEL (Е.) & ANGENAULT (H.), 15, Victoria. 
st, London, S.W. 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 

GENERAL ELECTRIC COMPANY, Ltd, 67, 69 
and 71, Queen Victoria-st, London, E.C., and 
at Glasgow, Birmingham, Newcastle-on-Tyne, 
Manchester and Dublin See Advt., p. 1090 

GOOSSENS (Е.), POPE & CO, 5, Guildhall- 
chmbrs, Basinghall-st, London, E.C. ; 18, 
Newington, Liverpool; and 15, Douglas-st, 
Glasgow See Advt., above 

Hale Bros., 156, Upper Thames-st, and 21, 
Bush-lane, Cannon-st, London, E.C. 

Improved Electric Glow Lamp Co, Ltd, 7, Gt. 
Newport-st, London, W.C. 

IVRY ELECTRIC GLOW LAMP CO, 15, Victoria- 

v st, London, S.W. 

Mackey’s Electric Lamp Co, Ltd, Tulip-pl, New 
Church-st, Bermondsey, London S.E. 

MAXIM— MAXIM (SIR HIRAM) ELECTRICAL 
AND ENGINEERING CO, Ltd, Maxim Works, 
Gillingham-st, Westminster, London, S.W. 

Müller, C. A., 6, Mornington-villas, Bradford 

Nernst—Nernst Electric Light, Ltd, 82, Vic- 
toria-et, London, S.W. 


NEW E.C.—Electrical Company, Limited, 121- 
125, Charing Cross-rd, and 162, Shaftesbury - 
ave, London, W. C.; Grosvenor-chmbrs, 33, 
Blackfriars-st, Manchester ; Baltic-chmbrs, 
Wellington-st, Glasgow; 154, North-st, 
Brighton ; 17, York-st, Sheffield ; and at Bel- 
fast & Dublin See insert Advt. facing p. 1092 

Premier Electric Lamp Co, Ltd, Huyton Quarry, 
Liverpool 

ROBERTSON—INCANDESCENT ELECTRIC 
LAMP COMPANY, Limited, Brook-green 
Works, Hammersmith, London, W. (Sole 
Selling Agents, the General Electric Con- 
pany, Ltd; 67, 69 and 71, Queen Victoria-st, 
London, E.C.: and Glasgow, Birminghaw, 
Newcastle-on-Tyne, Manchester and Dublin) 

Scbolzig, Oscar, 9, New Broad-st, London, E.C. 

STEARN— Zurich Incandescence Lamp Company, 
47, Victoria-st, London, S. W.; and Zurich 
See Advt., p. 4 

STILL—Still (W. M.) & Co, 24, Charles st, 
Hatton-garden, London, Е.С. ; and at Man- 
chester and Glasgow. See Adwt., p. 1221 

SUN ELECTRICAL CO, Ltd, 118-120, Charing 
Cross- rd, London, W.C. 

Sunbeam Lamp Company, Limited, Gateshead- 
on-Tyne ; and 141. Fenchurch-st, Lond., E.C. 

Walsall Electrical Co, Ltd, 57, Bridge - st, 
Walsall ; and Liverpool London Office and 
Showroom : Mr. A. H. Hunt, 115.117, 
Cannon-st, E.C. 

WA TT--Electrische Glühlampen- Fabrik Watt.“ 
A. Scharf, I. Schottenring 17. and (works) 
95, Grinzingerstrasse, Nussdorf, Vienna See 
Advts. on preceding page and p. 13 
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€ “STILL” 


> 
УК INCANDESCENT 
А LAMPS. 


Large Stock kept of ALL 
Candle-Powers and Voltages. 


To ве had of all the Principal сосе ава 
throughout the Kingdom, ог of 


У, M. STILL & (0, 


24, Charles Street, Hatton Garden, LONDON, 
3, South Parade, Deansgate, MANCHESTER, and 
n Gordon Street, GLASGOW. 


INCANDESCENT LAMP FITTINCS, MAKERS OF. 


Bergmann Electrical Works, 6, Victoria-ave, 
Bishopsgate-st Without, London, E.C. 

Davis Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 


INCANDESCENT LAMP SOCKETS, MAKERS OF. 


Davis Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 

Hessberg Brothers, 102, Fenchurch-st, London, 
Е.С. 


VERITYS Limited, London, Birmingham, Мап- 
chester and Glasgow (See ALPHABETICAL 


SECTION) 
INCANDESCENT STREET LICHTINC FITTINCS, 
MAKERS OF. 
Baxendale & Со, Miller-st, Manchester; and 
at Edinburgh 


Oliver x Co, Cambridge-place, Burrage-rd, Wool- 
wicb, London, S.E. 

REASON MANUFACTURING CO, Limited. 
Offices and Works: Lewes-rd, Brighton 
Bee Advt., р. 1094 


ШНА RUBBER MANUFACTURERS (sec also Insulating 
Materials, ». 1223). 


Arderson, Anderson & Anderson, 35, St. Paul's 
Churchyard, London, E.C. 

Angus (George) & Co, Ltd, St. John’s Works, 
Newcastle-on-Tyne ; 7, Bury-st, London, 
=: ` and Liverpool, Leeds, Manchester, 

ham, Cardiff and Glasgow 

CONNOLLY BROS., Limited, Blackley, Man- 
chester (Connoll ys Blackley, 2361) London: 
301 & 303, Euston-rd, N.W.; and Maritime- 
bldgs, King- st, Newcastle-on-Nyne See 
Advt., p. 1075 

Cow (Р. В.) & CO, 46 and 47, Cheapside, London, 
Е.С. (Peter Cow London, 5066 Bank) 

Tubing for Insulating Gloves, Gauntlets, Boots 
and Rubber Soled Shoes, Mats, dc. 


J. T. WICKS & CO;, 


Тима Rubber Manufacturers. 
SHEETS, VALVES, HOSE, MATS, &c., Ee, 
EBONITE, ASBESTOS, HARD FIBRE 


Head Office :—98a, Amhurst Road, 
HACKNEY, N.E. 
Telegrams :—'* CAOUTCHINE LONDON." 


Currie (Wm.) & Co, Caledonian Rubber Works, 
Edinburgh 

HENLEY’S (W. T) TELEGRAPH WORKS 
COMPANY, Limited, Blomfield-st, London, 
E.C. Works: North Woolwich See Advt., 
p. 1076 

Hyde Rubber Works, Ltd, Woodley, Cheshire 

INDIA RUBBER, GUTTA PERCHA and 
TELEGRAPH WORKS CQ, Ltd, 106, 
Cannon-st London, Ю.С. Works: Silvertown, 
Essex; and Persan, France See Adyt., p 534 

India Rubber Manufacturing Co, Ltd, 38, Croft- 
st, Deptford, S.E. 

INGRAM (J. G.) & SON, London India Rubber 
Works, Hackney Wick, London, Е. бөө 
Advt. below 

Liverpool Rubber Co, Ltd, 292, Vauxhall-rd, 
Liverpool ; and London 

Northern Rubber Co, Retford 

Victoria Rubber Company, Limited, Victoria 
Mills, Leith Walk, Edinburgh ; and London 

Wallach Bros., 57, Gracechurch-st, London, E.C. 

Warne (W m.) & Co, Ltd, 29, Gresham- at, London, 
E.C 


WICKS. (J. T.) & CO, 984, Amhurst-rd, Hack- 
ney, aie М.Е. (Caoutchine London) See 
Advt. above 

India Rubber, Ebonite, “ WicksiTE" Jointing 
and, Asbestos Manufacturers 

WILLCOX (W. H.) & CO, Limited, Offices 23, 
Warehouses 34 and 56, Southwark-st, Lon- 
don, S.E. See Advt., p. 3 


INDIA RUBBER CLOVES, MAKERS OF. 


Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS СО, Ltd, 106, Cannon-st, 
London, E.C. Works: Silvertown, Essex ; 
and о France See Advt., р. 534 


INDIA RUBBER 


Gloves 


FOR ALL E lectrical | Purposes. 


J. 6. INGRAM & SON, 


THE LONDON RUBBER WORKS, 
Hackney Wick, London, N.E. 


( Please mention this Handbook.) 
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INGRAM (J. G.) & SON, London India Rubber 
See 


Works, Hackney Wick, London, Е. 
Advt. on preceeding page 
Wallach Bros, 57, Gracechurch.st, London, Е.С. 


INDIA RUBBER SOLUTION (STRIP, ETC.), MANUFAC- 
TURERS OF. 


Down, F. J., A. M. I. C. E., F. C. S. M. I. E. E. Har- 
penden, Herts. 

INDIA RUBBER, GUTTA РЕВСНА & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon-st, 
London, E:C. Works: Silvertown, Essex ; 
and Persan, France See Advt., p. 534 

Union Cable Со, Ltd, College Hill-chmbrs, 23k, 
College-hill, Cannon-st, London, Е.С. Bee 
Advt., p. 1043 


INDIA RUBBER TUBINC, MAKERS OF. 
INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon-et, 
London, E.C. Works: Silvertown, Essex ; 
and Peraan, France See Advt., p. 534 


INDICATOR MAKERS. 


Baxendale & Со, Miller-st, Manchester ; and 
at Edinburgh 

BONNELLA (D. H.) & SON, Ltd, 58 & 60, 
Mortimer-st, W., and 43, Kirby-st, Hatton- 
geln, E.C., London See Advt., p. 1335 

Dobbie, Mcinnes, Ltd (T. 5. McInnes & Со, Ltd, 
Amalgtd.), 45, Bothwell-st, Glasgow ; and 
16, London et, London, Е.С. 

Falk, Stadelmann & Co, Ltd, 85-87, Farringdon- 
rd, London, E.C. 


INDICATORS (DEMAND), MAKERS OF. 
REASON MANUFACTURING СО, Limited 
Offices and Works: Lewes-rd, Brighton 
See Advt., p. 1094 


INDUCED ORAUCHT FANS, MAKERS OF. 


Matthews & Yates, Limited, Swinton, Lancs. ; 
and London 


INDUCED MECHANICAL DRAUCNT, CONTRACTORS FOR. 


Matthews & Yates, Limited, Swinton, Lancs. ; 
and London 


INDUCTION BALANCE MAKERS. 


Rosenberg (A.) & Со, 21, Southampton-row, Lon- 
don, W.C. 


INDUCTION COILS, MAKERS OF. 


GRIFFIN (JOHN J.) & SONS, Ltd, 20-26, Sar- 
dinia-st, Lin: oin'3 Inn Fields, London, W.C. 

MILLER, LESLIE,93. Hatton-gdn, London, W. C. 

MUIRHEAD & СО, 54, Old Broad-st, London, 
E.C. Works: Elmers End, Kent See Advt, 
p. 1156 

Rosenberg (A.) & Со, 21, Southampton-row, 
London, W.C. 


INFLUENCE MACHINE MAKERS. 


Rosenberg A.) & Со, 21, Southainpton-row, Lon- 
don, W.C. 


INJECTORS AND EJECTORS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts.. pp. 1050 and 1276 

Fairburn & Hall, 63, Royal Exchange, Manchester 

GREEN & BOULDING, 105, Bunhill-row, London, 
E.C. 

KORTING BROS, Ltd, 55, Victoria-st London, S. W. 

Ledward & Beckett, Ltd, Sanctuary House, 
Tothill-«t, London, 8. W.; and Manchester 

WILLCOX (W. H.) & CO, Ltd. Offices 25, 
Warehouses 34 and 36, Southwark.st, 
London, S.E. Вее Advt., р. 3 


INSPECTINC ELECTRICIANS. 


BLECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardi:ing London, 5048 Gerrard) 

Gatehouse, J. W., 56, Broad.st, Bath (To Cor- 
poration) 

SNELL, ALBION T., A. M. Inst. C. E., M. I. E. E., 
Suffolk House, Cannon-st, E. C., and 15, 
Chateworth-rd, Broudesbury, N. W., London 


INSPECTOR, ELECTRICAL. 


Donen, F. J., A. M. I. C. E., F.C.S., M. I. E. E., Har- 
penden, Herts. 


INSPECTOR, ENCINEERINC. · 
Johnson, Andrew, 120, Nithsdale-rd, Glasgow 


INSTITUTIONS (sec 30010808 and institutions. 


INSTRUMENT JEWEL-HOLE MAKERS. 


Griinshaw & Baxter, 29 to 57, Goswell-rd, Lon- 
Чоп. Е.С. 

Smith & Robinson, 42, Spencer-st, Goawell-rd, 
Londor, Е.С. 


INSTRUMENTS OF PRECISION, MAKER OF. 


FISHER, W. CLARK. Office and Works: 123, 
Gordon-rd, Ealing, London, W. 


INSULATED BOLTS, MAKERS OF. 


BRITISH ELECTRIC EQUIPMENT СО, 11, 
Queen Victoria-st, London, E. C. See Advt., 
p. 1321 

ELECTRICAL COMPANY, LTD, 121-125, Charing 
Cross rd, and 162, Shaftesbury-ave, London, 
W. C.; Grosvenor-chmbs, 33, Blackfriars-et, 
Manchester; and Baltic-chmbra, Wellington- 
st, Glasgow ; 154, North-st, Brighton ; 17, 
York-st, Sheffeld ; and at Belfast and 
Dublin See insert Advt. facing p. 1092 


INSULATED WIRE MANUFACTURERS. 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Preacot, Lanes. and Helsby, 
near Warrington ; aud at Lennox House, 
Norfolk-st. London, W.C. Works : Prescot 
Helsby and Liverpool see insert Advt. 
facing p. 1042 

Concordia Electric Wire Co, Ltd, 54, Queen-st,,. 
London, Е.С. 
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Craigpark Electric Cable Co, Ltd, Flemington- 
st, Springburn, Glasgow; and 17, Victoria-st, 
London, S.W. 

Felten & Guilleaume Carlswerk Actien Gesell. 
schaft, Mülheim-on-Rhine (Agents: У. 
F. Dennis & Co, Albert-bldga, 49, Queen 
Victoria-st, London, Е.С.) See Adyt., p. 7 

HENLEY'S (W. T.) TELEGRAPH WORKS 
COMPANY, Limited, Blomfield-st, London, 
E.C. Works: North Woolwich See Advt., 
p. 1076 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS СО, Ltd, 106, Cannon-st, 
London, Е.С. Works: Silvertown, Essex; 
and Perran, France See Advt., р. 534 

JOHNSON & PHILLIPS ELECTRIC CABLEWORKS, 
Old Charl:on, Kent ; and 14, Union-ct, Old 
Broad-st, London, E. C. See Advt., р. 5 

LIVERPOOL ELECTRIC CABLE СО, L d, 
Vauxhall-rd, Liverpool See Advt., р. 16 

LONDON ELECTRIC WIRE СО, Ltd, Anchor 
Works, Playhouse-yd, Golden-lane, London, 
E.C. See Advt., p. 8 

Reliance Electrical Wire Company, 36, 34 and 24, 
Spital-sq, Bishopsgate, London, Е.С. 

BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 450 West- 
minster ), and York-mansion, York-st (Siem- 
bralos London, 452 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Стоп Cable Co, Ltd, College Hill-chmbrs, 258, 
College-hill, Cannon-st, London, E. C. See 
Advt., p. 1043 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs,1771,Queeo Victor:-st, Londou,E.C.; 
aud North Woolwich See Advt., p. 756 


INSULATED WIRES FOR MOTOR CARS, MAKERS OF 
AND DEALERS IN. 


Kalker (Е.) & Со, 7, Little Park-st, Coventry 


INSULATING BANDS, MAKERS OF. 


Massachusetts Chemical Co, 6, 7 and 8, Crutched 
Friare, London, Е.С. 


INSULATING CEMENT, MAKERS OF. 


COWANS LIMITED, Springfield-lane, Salford 
Manchester; and Grosvenor-inansions, 82. 
Victoria-st, London, S. W. See Advt., р. 1254 

Down, F. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
penden, Herts. 

Ma sacbusetts Chemical Со, 6, 7 and 8, Crutched 
Friars, London, E. C. 


INSULATING COMPOUNDS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

BRIGGS, THOMAS (Manchester). Ltd, 21, Major- 
st, Manchester (Beela Manchester, 72); and 
2, Budge-row, London, E.C. (1733 Bank). 
Works: London and Salford See Advt.,p.1228 

Carr (Rowland) & Co, б and 8, Lime-st-sq, 


London, E.C.; and at Glasyow and Man- | 


chester 


Down, F. J., X. M. I. C. ., F. C. S., M. I. E. E., Har- 
penden, Herts. 

Massachusetts Chemical Co, 6, 7 and 8, Crutched 
Friars, London, E. G. 

Sterling Varnish Со, Brougham-st, Blackfriars- 
rd, Manchester | 


INSULATINC MATERIALS, EXPERTS IN. 


British Johns-Manville Co, Ltd,81, Fenchurch-st, 
London, Е.С. 


Carr (Rowland) & Со, 6 and 8, Lime-st-sq, 


London. E.C. ; 
chester 

Down. F. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
репдеп, Herts. 

Massachusetts (‘nemical Co, 6, 7 and 8, Crutched 
Friars, London, Е.С. 


aud at Glasgow and Man- 


INSULATING MATERIALS, MAKERS OF. 


Сепега!. 


American Hard Rubber Co, 115, Fore-st, Lon- 
don, Е.С. 

ATTWATER & SONS, Preston 

Asbestos [Paper Ribbons; Press-spahn Tapes : 
Felt, Ebonite, Parofin Wax, Pure Rubber 
Tapes, dec. 

Blackwell (Robert W.) & Co., Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan See Advts., рр. 1050 aud 1276 

BRIGGS, THOMAS (Manchester), Ltd, 21, Major- 
at, Manchester (Becla Manchester, 72) ; and 
2. Budge-row, London, Е.С. (1733 Bank). 
Works: London and Salford see Advt., 
p. 1228 

Campbell, Donald & Co, 10, St. Mary Axe, 
London, Е.С. 

Carr (Rowland) & Co, 6 and 8, Lime-st-sq, 
London, E.C.; and at Glasgow and Man- 
chester 

CONNOLLY BROS., Limited, Blackley, Man- 
chester (Соппо ув Blackley, 2361) London: 
$01 and 302, Euston-rd, N.W. ; and Mari- 
time-hldgs, King's-st, Newcastle-on-Tyne 
See Advt., p. 1075 

Dray (С. W.) & Son, Ltd, 1, College-hill, 
Cannon-st, London, E.C. 

ELECTRICAL COMPANY, LTD, 121-175, Charing 
Cioss-rd, and 162, Shaftesbury-ave, London, 
W.C. ; Grosvenor-chmbrs, 33, Black friars-st, 
Maucheeter ; and Baltic chmbra, Wellington- 
st, Glasgow ; 154, North-st, Brighton ; 17, 
York.st, Sheffield; and at Belfast and 
Dublin See insert Advt. facing p. 1092 

Estler Bros, 25, Laurence Pountney lane, Can- 
non-st, E. C.: and (works) South Molton 4, 
Victoria Docks, E., London 

Fothergill & Co, Ltd, 53, Victoria-st, London. S.W. 

GRIFFITHS BROS. & CO, Macks-rd, Ber- 
mondsey, London, S.E. (Aquol London, 
80; Hop’ fee Advt., р. 1090 

Sole Makers of “ Armacell,” High Insulating 

Stoving Varnish, “ Auti-Sulphuric" Enamel, 

“ Armalac,” Shellac Varnishes; Sole Makers 

also of Flexible Shellac Insulating Varnish, 
India Rubber Varnish, dec. 

Ironmongers’ Supply Co, 63a, Fortess-rd, N.W. 
and Holloway, N., London 

E-D 85* 
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Telegrams: CORT CAMBERWELL LONDON. 


ARTHUR CORT & CO., 


CAMBERWELI,, | 


PONE 


Manufacturers of 
VULCANIZED FIBRE. 


GUTTA PERCHA. 


CHATTERTON COMPOUND. 


Established 1874. 


Agencies at Paris. Hamburg and Vienna. 


Insulating Syndicate, Ltd, 63, Crutched-friars, 
London, Е.С. 

Jaroslaw, D., 5, George-st, Tower Hill, London, 
E.C 


Maritime and General Improvement Co, Ltd, 
114-115, High Holborn, London, W.C. 
Моввев & Mitchell, 68 to 71, Chiswell-st, London, 
Е.С. 

Randall Bros, Palmerston-buildings, London, Е.С. 

“RHYNOX” SHEET FIBRE СО, Ltd, 55 & 56, 
Chancery-In, London, W. C.; and 85-85, 
Sefton-rd, Litherland, Liverpool Bee Advt., 
р. 1328 

Salter (W.) & Со, 587-589, Harrow-rd, Lond, У. 

Sangster, John, 34, Moorfields, London, E. C. 

South Wales Brattice and India Rubber Oo, 
Newport, Mon. 

Steinhoff, Sons & Muir, 6, Trinity-sq, Tower 
Hill, London, E.C. 

Sterling Varnish Co, Brougham-st, Blackfriars- 
rd, Manchester 

TRAUN (Ов. HEINR.) & SONS (formerly 
Harburg India Rubber C. Co.), 8, Кедсговв- 
st, London, Е.С. See Advts. below, and pp. 
1071 and 1328 

Velvril Co, Ltd, 29. New Bridge-st, London, E.C. 

Watson & Co, 119, Victoria-st, London, S.W., 
end at Barnes 

WHITELEY BROTHERS, Slitheroe Mills, Rish- 
worth, near Halifax (Boards Hipponden, 

25 Rishworth) 

WINTER, F., 8. Redcross-st, London, Е.С. 
Зее Advts. below, and рр. 1071 and 1328 

“WOODITE” COMPANY, Mitcham Common, 
Surrey See Advt., p. 12 

WRIGHT (ALEXANDER) & CO, LTD, Precision 
Works, Page-st, and Earl-st, Westminster, 
London, S. W. 


Ambroin. 


Estler Bros., 25, Laurence Pountney-lane, Can- 
non-st, Е. G., and (works) South Molton-rd, 
Victoria Docks, E., London 


Armalac. 


Down, F. J., A. M. I. C. E., F.C. S. M. I. E. E., Har- 
penden, Herts. 

Massachusetts Chemical Со, 6, 7 and 8, Crutched 
Friars, London, E. C. 


= 


Asbestos. 


ASBESTOS COMPANY (THE UNITED), Ltd., 
Dock House, Billiter-st, Lundon, Е.С. ; and 
34, Deansgate, Manchester 

CAPE ASBESTOS CO, Ltd, 8, Minories, Lon- 
don, E.C. See Advt., p. 1030 


Bitumen. 

BRIGGS, THOMAS (Manchester), Ltd, 21, Major- 
st, Manchester (Beela Manchester, 72) : and 
2, Budge-row, London, Е.С. (1738 Вапк) 
Works: London and Salford See Advt., 
p. 1228 

Bristow (Samuel Clay) & Co, 21, Great St. 
Helen's, London, E.C. 

Callender’s Cable & Construction Company, 
Limited, Hamilton House, Victoria Embank- 
ment, London, E.C. Works: Веју edere, Kent 

Carr (Rowland) & Со, 6 апа 8, Lime-st-sq, 
London, E.C.; and at Glasgow and Man- 
chester 


Capyt. 
CAPE ASBESTOS CO, Ltd, 8, Minories, 
London, Е.С. See Advt., p. 1030 


Cement. 

COWANS LIMITED, Springfield-iane, Salford, 
Manchester; and Grosvenor Mansions, 82; 
Victoria-st, London, S.W. See Advt., p. 1254 

Down, F. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
penden, Herts. 

Ebonite. 

BURNS, J., 76, Little Brita'n, 
See Advt. on neat page 

Cort (Arthur) & Co., 277, Camberwell New- rd, 


& Leipsic W orke, Camberwell, London, S S. E. 
See Advt above 


. Brothers, 102, Fenchurch- st, London, 


VULCANITE ITE 


DR. HEINR. TRAUN & SONS 


London, Е.С. 


ly Harburg India 
ON WAREHOUSE 


8. REDCROSS STREET, Е с. 


Telephone 
l'elegrams- I nstanti Lë rs TT 


BONIT 
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EUROPEAN 


INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS СО, Ltd, 106, Cannon-st, 
London, E.C. Works: Silvertown, Essex; and 
Persan, France See Advt., p. 534 

= A Mitchell, 68 to 71, Chiswell-st, London, 

New York Hamburg India Rubber Co, 34, 
Moorfields, London, E.C. 

TRAUN (DR. HEINR.) & SONS, (formerly 
Harburg India Rubber C. Co), 8, Redcross- 
st, London, E.C. See Advts. opposite and 
рр. 1071 and 1328 

WINTER, F., 8, Redeross-st, London, Е.С. 
See Advts. opposite and pp. 1071 and 1328 


Enamel. 


Calleoder's Cable & Construction Compan 
Limited, Hamilton House, Victoria Embank- 
ment, London, Е.С. Works: Belvedere, Kent 

GRIFFITHS BROS. & CO, Aquol Works, 

· Macks-rd, Bermondsey, London, S.E. (Aquol 

London, 807 Hop.) See Advt., р. 1190 
Flat; Eggshell Flat, and highly glossy finishing 
Enamels: one coat sufficient. Vitros,” for 
great heat. “ Anti-Sulphuric” Enamel, for 
Acid. Resisting. Sole Makers of “ Armacell ” 
and “ Armalac" High Insulating Stoving 
Varnishes ; India Rubber Varnish; “ Armalac”’; 
Sole Makers also of Flexible Shellac Insulation, 
Varnish, de, 


INDESTRUCTIBLE PAINT CO, Ltd, 31, 
Cannon-st, London, Е.С. Works: Norway 
Wharf, Limehouse, E. See Advt., p. 1189 


Enamellac. 


Down, Е. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
penden, Herts. 

Massachusetts Chemical Co, 6, 7 and 8, Crutched 
Friars, London, E. C. | 


Fibre. 
American Hard Fibre Co, 8, Redcross-st, London, 


C. 

BURNS, J.,.76, Little Britain, London, Е.С. See 
Advt. above 

Cort Arthur) & Co, 277, Camberwell New-rd, 
and Leipsic Works, Camberwell, London, S. E. 
See Advt., opposite 

MOSSES & MITCHELL, 68 to 71, Chiswell-st, 
London, Е.С. 

Class. 


GUILBERT-MARTIN, 9, Edmund-pl, Alders- 
gate, London, E.C. (Rods) 


ee a q—« 


Cutta Percha. 


Continental Caoutchouc and Gutta Percha Со. 
64, Holborn Viaduct, London, E.C. 

CORT (ARTHUR)& CO., 277, Camberwell New- : 
rd,and Leipsic Works, Camberwell, London, 
S.E. See Advt., opposite 

Gutta Percha Co. Wharf-rd, City-rd, London, №. 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS СО, Ltd, 106, Cannon.st, 
London, E.C. Works: Silvertown, Essex ; 
and Persan, France See Advt., p. 534 

New Gutta Percha Со, Ltd, 9, New Broad.st, 
London, E.C. ; 


India Rubber. 


Ancoats Vale Rubber Company, Limited, An- 
coats, Manchester ; and London 
British Rubber Mfg.Co,South Parade, Manchester 


‚ Connolly Bros, Limited, Blackley, Manchester 


(Connollys Blackley, 2361) London: 501 and 
505, Euston-rd, N.W.; and Maritime-bldgs, 
King-street, Newcastle-on-Tyne See Advt., 
p. 1075 

Cort (Arthur) & Co, 277, Camberwell New-rd, 
and Leipsic Works, Camberwell, London,S.E. 
See Advt., opposite 

Hawnt (Montague) & Co, 140-145, Clerkenwell- 
rd, London, E.C. 

Heasberg Brothers, 102, Fenchurch-st, London, 
E.C. 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon-st, 
London, E.C.Works: Silvertown, Essex ; and 
Persan, France See Advt., p. 534 

Irwell & Eastern Rubber Co, Ltd, Ordsal-lane, 
Salford 

JOHNSON & PHILLIPS ELECTRIC CABLE WORKS, 
Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, Е.С. See Advt., p. б 

Macintosh (Chas.) & Co, Cambridge-st,Manches- 
ter ` and 1 and 5, Gulden. In, London, Е.С. 

Maclellan (Geo., & Co, 552, Argyle-st, Glasgow 

New York Hamburg India Rubber Co, 54, Moor- 
fields, London, E.C. 

North British Rubber Co, Ltd, Castle Mills, Edin- 
burgh; and at London and Manchester, &c. 

Rhenish Rubber & Celluloid Co, 68, Baainghall- 
st, London, E.C. 

Scottish India Rubber Company, 12, Hanover-st, 
Glasgow 

Sheath Bros., 97, City-rd, London, E.C. 

TRAUN (DR. HEINR.) & SONS (formerly 
Harburg India Rubber C. Co.), 8, Redcross- 
st, London, Е.С. See Advts. opposite and 
pp. 1071 and 1328 

WINTER, F., 8, Redcross-st, London, Е.С. 
Зее Advts., opposite pp. 1071 and 1328 


Insulite. 


Massachusetts Chemical Co, 6, 7 and 8, Crutched 
Friars, London, E.C. 


Lacquer. 


INDESTRUCTIBLE PAINT COMPANY, Ltd, 
31, Cannon.st, E.C. Works: Limehouse, E., 
London See Advt., р. 1189 


Litholite. 


HUNT & HESS, 3, The Grove, Hackney, Lon- 
don, N.E. 
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М:слміте 
Mica „ For Electrical Purposes. 
EMPIRE e e Insulating Cloth & Paper. 


The MICA INSULATOR CO., Ltd., енеге Walthamstow, London, E. 


Plate, Cloth, Paper, Rings, 
Tubes, Troughs, Segments. 


Manson Tape. INDESTRUCTIBLE PAINT CO, Ltd, 31, 
Geipel & Lange, Vulcan Works, St. Thomas st, Cannon-st, Е.С. Works: Norway Wharf, 
London, S.E. Limehouse, London, Е. see Advt., р. 1189 
Mica. Massachusetts Chemical Co, 6, 7and 8, Crutched 

BAXTER, R. & 8.,31, Murraygate, Dundee See Friars, London, Е.С. 


Advts., рр. 1066 and CoNTINENTAL Division Minton (R. R.) & Co, 39-71, Cheapside, Liverpool 
BRITISH MICA CO, Ltd. Lebanon-rd Works, 


Wandsworth, London, S.W. Bee Advt., p. Paper. 

1068 Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
BURNS, J., 76, Little Britain, London, E.C. London, Е.С. ; and at Paris, Brussels and 
See Advt. on preceding page Milan See Advts., pp. 1050 and 1276 
Kahn, Henry, 4, Mincing-lane, London, Е.С. BRIGGS, THOMAS (Manchester), Ltd, 21, Major- 
MEIROWSKY & CO. 22 and 23, Laurence st, Manchester (Beela Manchester, 72) ; and 

Pountney- In, London, Е.С. See Advt., p. 1066 2, Budge-row, London, Е.С. (1738 Bank) 
MICA INSULATOR CO, Ltd, Empire Works, Works: London and Salford See Advt., 
Blackhorse-lane, Walthamstow, London, E. p. 1228 
Зее Advt. above Down, F. J., A. M. I. СЕ. F.C. S.. M. I. E. E., Har- 
Mica Manufacturing Co, Ltd, Tower Chambers, pendeo, Herts. 
Finsbury Pavement, London, E. C. Neville Bros, 7 and 9, James st, Liverpool 
TANNAHILL (A.) & CO. 14, Charterhouse- | PAPER CUTTING, Ке. COMPANY, Ltd, 90, 
bidgs, London, Е.С. Вее Advt. in CONTIN- Goswell-rd, London, E.C. 
ENTAL SRCTION Cutters to the Trade 
Mica cut to pattern and thickness for Electrical | WIEITELET BROTHERS, Slitheroe Mills, Rish- 
and other purposes. ` worth, near Halifax Boards Ripponden, 
Taylor & Co, 19, Hatton-gdn, London, Е.С. 25 Rishworth) 
шо & FINDLAY, 17, Harp- lane, London, Paraffin Wax. 


Wiggins (F.) and Sons, 102 and 103, Minories, Bristow (Samuel Clay) & Co, 21, Great St. 

London, E. Helen's, London, E.C. 
| Down, F. J., A. M. I. C. E., F.C.S., M. I. E. E., Har- 

penden, Herts. 

Johnson (Geo.) & Son, 54, Bishopsgate-st Within, 
London, E. C. 

Massachusetts Chemical Co, 6, 7 and 8, Crutched 
Friars, London, E. C. 


Pitoh. 


BRIGGS, THOMAS (Manchester), Ltd, 21, Major- 
st, Manchester (Bedla Manchester, 72); and 


Micanite. 


MICA INSULATOR CO, Ltd, Einpire Works, 
Blackhorse-l.ne, Walthamstow, London, Е. 
Bee Advt. above 
Okonite. 


Geipel & Lange, Vulcan Works, St. Thomas st, 
London, S.E. 


— = 


Ozokerite. 2, Budge-row, London, Е.С. (1783 Bank) 
Bristow (Samuel Clay) & Co, 21, Great St. Works : London aud Salford SES Advt., р. 
Helen's, Loudon, Е.С. ! 1228 
Беча Саве Bristow (Samuel Clay) & Co, 21, Great St. 
Paint. Helen'a, London, Е.С. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd,  Vasnicres, V., 10, St. Mary Axe, London, E.C. 
London, E C. ; and at Paris, Brussels and | GRINDLEY & CO, Ltd, Upper North-at, Poplar 
Milan See Advts., pp. 1050 and 1276 London, Е. 

Down, F. J., А.М.1.С.Е., F. C. S., M. I. E. E., Har- Porcelain. 
penden, Herte, BULLERS LIMITED, 3, Laurence Pountney- 

Griffiths, Knight & Со, 50, Ford.st, Vauxhall-rd, hill, London, E.C. ; and (works) at Hanley 
Liverpool and Tipton See Advt. p. 1229 
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DE GRELLE, HOUDRET & CO, 130, London- | 


wall, London, Е.С. 

DOULTON & CO, Ltd, Royal Doulton Potteries, 
Lambeth, London, S.E. Бве Advts , pp. 1077 
and 1230 

MACINTYRE (JAMES) & CO, LTD, Washington 
China Wks, Burslem, З(а з, See Advt., p. 1264 


Press-spahn. 

Estler Broe, 25, Laurence Pountney-In, Cannon- 
st, E.C., and (works) South Molton-st, Vic- 
toria Docks, E., London 

Neville Bros, 7 and 9, James-st, Liverpool 

BROTHERS, Slitheroe Mills, Rish- 
worth, near Halifax (Boards Ripponden, 
0.25 Rishworth) 


Paychiloid. 


PSYGHILOI LIMITED, Love-st, Shef- 


field See Advt. facing 
p. 1037 


Roburine. 


GABRIEL (F.)& ANGENHULT (H.), 15, Victoria-st, 
London, S.W. 


Slate. 
INIGO JONES & CO, Tudor Slate Works, Groea- 
lon, R.S.O., N. Wales See Advt p., 1283 


Steatite. 


Falk, Stadelmann & Co, Ltd, 83-87, Farringdon- 
rd, London, Е.С, 

WRIGHT (ALEXANDER) & Co, Ltd, Precision 
Works, Page-st, and Earl.st, Westminster, 
London, S.W. 


Stoneware. 


DOULTON & CO, Ltd, Royal Doulton Potteries, 
Lambeth, London, S.E. See Advts., pp. 1077 
and 1230 


Talo. 
TURING & FINDLAY, 17, Harp-lane, London, 
E.C. i 


Tapes. 
Bergmann Electrical Works, 6, Victoria-ave, 
Bishopegate-st Without, London, Е.С. 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, Е.С. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

Down, Е. J., A. M. I. C. E., F.C. S., M. I. E. E., Har- 
penden, Herts. 

Massachusetts Chemical Co, 6, 7 and 8, Crutched 
Friars, London, E. C. 

Woods (Richd.) & Co, Sanctuary House, West- 
minster, London, S. W 


Varnich. 

Blackwell (Robert W.) & Co, Ltd, 59, City: rd. 
London, E. C.; and at Paris, Brussels and 
Milan See Advts., рр. 1050 and 1276 

Dasniè res, V., 10, St. Mary Axe, London, E. C. 

Down, F. J., A. M. I. C. E., F. C. S., M. I. E. E., Har - 
penden, Herts. | 

INDESTRUCTIBLE PAINT COMPANY, Ltd, 
51, Cannon-st, E.C. Works: Limehouse, E., 
London See Advt., р. 1189 


Kramer (H. V.) & Co, Locksbrook, Bath: 19, 
Pine-st, Manchester; and 110, Brunswick- 
st, Glasgow 

Sterling Varmsh Company, Ltd, Brougham-st, 
Blackfriars-rd, Manchester 


Vulcabeston. 
Bergtheil & Young. 12, Camomile-st, London, E. C.; 
and Cleveland-bldgs. Market-st, Manchester 
BRITISH JOHNS-MANVILLE CO, Ltd, 81, 
Fenchurch-st, London, E.C. 


Vulcanised Fibre. 

American Hard Fibre Co., 8, Redeross-st, Lon- 
don, E С. 

BURNS, J. (Delaware Hard Fibre Со), 76, Little 
Britain, London, Е.С. See Advt., p. 1225 

CORT (ARTHUR) & CO, 277, Camberwell New- 
rd, апа Leipsic Works, Camberwell, Lon- 
Чоп, S.E. See Advt., р. 1224 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS СО, Ltd, 106, Cannon.st, 
London, E.C. Works: Silver-town, Essex ; 
and Persan, France See Advt., p. 534 

MOSSES & MITCHELL, 68 to 71, Chiswe!!-st, 
London, Е.С. 


Vulcanite. 


Cort (Arthur) & Co, 277, Camberwell New-rd ; 
and Leipsie Works, Camberwell, London, 
S.E. Вее Advt., р. 1224 

MOSSES & MITCHELL, 68 to 71, Chiswell.st, 
London, E.C. 

New York Hamburg India Rubber Co, 54, Moor- 
fields, London, Е.С. 

Scottish Vuleanite Co, Ltd, View Forth, Edin- 
burgh 

TRAUN (Dr. HEINR.) & SONS (formerly 
Harburg India Rubber C. Со), 8, Reder 288- 
st, London, Е.С. See Advts., pp. 1071, 
1224 and 1328 

WINTER, F., 8, Redeross-st, London, E. C. See 
Advts., рр. 1071, 1224 and 1328 


Wicksite. 


Wicks (J. T.) & Co, 984, Amhurst-rd, Hackney, 
London, М.Е. (Caoutchine London) See 
Advt., p. 1221 

Rubber, Ebonite, Asbestos, WIcks ir“ Jointing 
and Hard Fibre Manufacturers 


Woodite. 


Cort (Arthur) & Co, 277, Camberwell New-rd, 
and Leipsic Works, Camberwell, London, 
S.E. See Advt., p. 1224 

* WOODITE ” COMPANY, Mitcham Common, 
Surrey See Advt., p. 12 


INSULATING SPOOLS, MAKERS OF. 


British Johns- Manville Co, Ltd, 81, Fenchurch-at, 
London, Е.С. 


‘INSULATING TAPES (CLOTH AND PAPER), 
MAKERS OF. 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels, and 
Milan See Advts., pp. 1050 and 1276 
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THOMAS BRIGGS 


(MANCHESTER) LIMITED, 
21, Major Street, 


MANCH ESTER. 


MANCHESTER. London Offices: 
— M —— . 
Telephone Мо. 72. С њи ` A 
: 2, Budge Row, 
LONDON. Queen Victoria St. 
Telephone No. 1733. 
| d s BS і "EE + E / London Works : 
Telegrams :— v3 E ка | ЋЕ d * * а — d om 3 
“BEELA > — 2& 4, Southgate А 
MANCHESTER,” Road, 


р А SW E: | | : 
A Meer ТЕ та" 
Же elt БЕЛИ Е m“ ~ 


n mm 


V All — 
Cs = an, 
OILS ; = тт er 26 CANVAS, 
em Ae SHEETING, 
VARNISHES A о 
CKINSON ei SALFOR «о. 


MANUFACTURERS ОР 


Waterproof Papers & Tapes, 
WATERPROOF CAN УАЗ, 


And TENTS FOR ALL PURPOSES. 
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BRIGGS, THOMAS (Manchester),Ltd, 21, Major- | INSULATION TUBES, MAKERS OF. 
st, Manchester (Beela Manchester, 72) ; and Я ‹ К ОЛКУ md 
( У“ NN к Cort (Arthur) & Со, 277, Camberwell New-rd, an 
= Dodge row. London, “EC. (1792: Bank) Leipsic Works, Camberwell, London, S. E. 


Works: London and Salford Bee Advt. Зее Advt., p. 1224 


mE st, S id See 
Connolly Bros, Ltd, Blackley, Manchester (Con- PSYCHILOID LIMITED. Love-st, Sheffie 


nolly Blackley, 2361) London: 301 & 303, жат Часы ру 1031] 
Euston. rd, N. W.; and Maritime-bldga, King. OF. 
st, Newcastle-on- Tyne See Advt., p. 1075 | INSULATOR BRACKETS, MAKERS 
Down, F. J., A. M. I. C. E., F. C. S., M.LE.E., Har- Lewis (Samuel) & Co, Ltd, Dudley . 
penden, Herte. | 
GLOVER (W. T.) & CO, Limited, Trafford Park, INSULATOR IRONWORK, MAKERS OF. 
Manchester; and Parli t- ‚ Vic- - 
baie dt Loodon; S W. [levis (Samuel) & Co, Ltd, Dudley 
Massachusetts Chemical Со, 6, 7 and 8, Crutched 
Friars, London. E. C. INSULATOR PINS, MAKERS OF. 
PAPER CUTTING, &c., COMPANY, Ltd, 90, | Lewis (Samuel) & Co, Ltd, Dudley 
Goswell-rd, London, E.C. | 
Cutters to the Trade. INSULATORG, BATTERY JARS, &o., MAKERS OF. 


Ashworth (G. L.) & Bros, Broad-st, Hanley 
F BULLERS LIMITED, 5, Laurence Pountney- 


—— 


EVERSHED & VIGNOLES, Ltd, Acton-lane Works, hill, London, E.C., and (works; at Hanley 
Chiswick, W., and 110, Cannon-st, E.C., and Tipton Вее Advt. below 
London DE GRELLE, HOUDRET & CO, 150, London- 
NALDER BROS & CO, 12, Cartaret at, Queen wall, London, Е.С. 


Aune's Gate, Westminster, London, S. W. DOULTON & CO, Ltd, Royal Doulton Pot- 

See Advt., р. 1156 teries, Lambeth. London, S.E. See Advts. 
PAUL, ROBERT, W., 68, High Holborn, W.C., on next page апа р. 1077 

and Newron Avenue Works, New Southgate, Jars, Cells, and Fittings. 


dudno, N. Wales 
Espir, Fernand, 3, East In, lia- avenue, London, E. C. 
JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; aud 14, Union-court, Old 
Broad-street, London, Е.С. Вее Advt., p. 


L 


INSULATION TESTINC INSTRUMENTS, MAKERS ОР. 


EVERETT, EDGCUMBE & CO, 151 and 152, 
Great Saffron-hill, London, E C. See Advt., 
р. 1021 


| 
N., London Вее Advt., p. 1162 Dudford, Jas. Geo., Deganwy Quay, near Llan- 


ULLERS, | IMITED, 


Manufacturers of Telegraph Material. • 


— — — — — > ~ о нр 


PORCELAIN INSULATORS of all DESCRIPTIONS. 


IRON POLES, STAY RODS, BRACKETS, &c. 


ELECTRIC LIGHTING. 


Porcelain parts of every kind for Electric Light Fittings, Ceiling 
Roses, Switches, Cut-outs, Porcelain Slabs, and Insulators 
for Underground Mains, &c., &c. 


IRON WORKERS, METAL WORKERS & POTTERS. 


Contractors to H.M. Post Office, India, Home, Colonial and Foreign 
Governments, Railway, Telephone & Telegraph Companies. 


— — — — dela inr — — 


H 


LONDON OFFICE: 


3, Laurence Pountney НШ, Cannon Street, 
Works : HANLEY AND TIPTON. =<: 


Telegraphio Address: "BULLEWRS LONDON.” London Telephone No. 575 Bank. 
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Royal Doulton Potteries. 
INSULATORS — 


AND 


LAMBETH, LONDON, $.Е. | 
Depots: London, Liverpool Manchester, Birmingham, Glasgow, Paris. 
Works: London; Rowley Regis, Staffs.; Smethwick; St. Helens; Burslem; and Paisley, N.B. 


Maling (C. T.) & Sons, Ford Potteries, New- | STIFF (J.) & SONS, London Pottery, Lanibeth, 


castle-upon-Tyne London, S.E. See Advt. below 
PRICE, SONS & CO, The Potteries, Bristol | TAYLOR, TUNNICLIFF & CO (1900), Ltd, 
See Advt. opposite i Eastwood, Hanley; and 23, Holborn-viaduct, 
SIEMENS BROTHERS & CO, LIMITED. 12, Queen London, Е.С. Bee Advt., p. 1264 
Anne's-gate (Siemens London, jsU West- | TRAUN (Ов. HEINR.) & SONS (formerly Har- 
minster), and York-mansion, Vork-st (Sicm- burg India Rubber C. Co), 8, Redcross-st, 
bralos London, 45? Westminster). West- Lond, Е.С. See Advts., pp. 1071, 1224 and 1328 
minster, London, S. W. Works: Woolwich | Walters (Philip) & Co, 249 and 251, Kensal' rd, 
and Stafford. Branches: Newcastle-on- Tyne, and Conlan-st, London, W. 
Glasgow, Hull, Bristol, Leeds and Cardiff; WINTER, F., 8, Redeross- st, London, E. C. 
also at Sydney and Melbourne | Seo Advts., pp. 1071, 1224 апа 1328 


J.STIFF SONS, 


LAMBETH, LONDON, 


MANUFACTURERS OF 


VITRIFIED INSULATORS 


For Electric Light Mains, and all branches of E.L., Telegraph and Telephone Work. 


LARGE sTOCK ALWAYS HEP. 
LEADING-IN TUBES kept in Stock in all lengths up to 18 in. ; 4 in. to 2 in. bore, or larger, 


THIRD-RAIL INSULATORS 
AS SUPPLIED ТО C.L. RAILWAY. 
FUSE HANDLES, HOUSE SERVICE BOXES, CABLE CLEATS & PROTECTORS, 
ACCUMULATOR BOXES. STONEWARE BATTERY JARS. 
POROUS CELLS, ке. 


Also Makers of every kind of Electrical, Chemical, Sanitary, and General Stoneware. 


ILLUSTRATED PRICE LISTS ON APPLICATION. 


DA — — te — 


Electrical Awards: PARIS, VIENNA, CALCUTTA EXHIBITIONS, Ae, 
Contractors to Н.М. Post Offloe, War Office, India, Colonies, &o. 
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INSULATORS. — creates "теат with 
HIGHEST POSSIBLE INSULATION, 
GLAZED WITHOUT THE USE OF LEAD. 
Battery Jars and Porous Cells (flat and round). 


4^ 4 4» dr 4» 4» dr dr dr dr dr dr dr dr 9 dr gë 


PRICE, SONS AND COMPANY, 


"The Potteries, BRISTOL. 


Manufacturers of the Bristol Glazed Stoneware Acid Jars and Pans, 
Bung Jars and Bottles of various shapes and sizes. 


U PRICE BRISTOL.” ILLUSTRATED LISTS SENT ON APPLICATION. E ЕРЕ 
INSULATORS (BROWN WARE), MAKERS OF. INVENTORS, ELECTRICAL. 

DOULTON & CO, Ltd, Royal Doulton Potteries, | CONSOLIDATED ELECTRICAL CO, Ltd, 
Lambeth, London, S.E. Вее Advts. opposite Northampton Works, Northampton-grove, 
and р. 1077 Canonbury, London, N. Bee insert Advt, 

facing p. 1292 
st, Loudon. E. С. 


MAKERS ОР. 


DOULTON & CO, Ltd, Royal Doulton Potteries, 
Lambeth. London, S.E. See Advts. opposite 
and p. 1077 

TRAUN (Dr. HEINR.) & SONS (formerly Har- 
burg India Rubber C. Со), 8. Redeross-st, 
London. Е.С. See Advts., рр. 1071, 1224 
and 1328 

WINTER, Е. 8, Redcross-st, London, Е.С. 
See Advts., pp. 1071, 1224 and 1328 


Rosenberg (А.) & Co, 21, Southampton-row, 
London, Е.С. 


INVENTORS’ MODEL MAKERS. 


гаш & Со, 236-238, Pentonville-rd, London, N. 

Rosenberg (A.) & Co, 21, Southampton-row, 
London, Е.С. 

Thorpe & Salter, 255, High Holborn, W.C., and 


INSULATORS FOR HICH TENSION WORK, Dowsing, H. J., M. I. E. E., 24, Budge-row, Cannon- 
| 
(Works) Holloway, N ‚ London 
| 


INSULATORS (PORCELAIN) MAKERS OF. 


DOULTON & CO, Ltd, Royal Doulton Potteries, INVERTED ARC LAMPS, MAKERS OF. 
Lambeth, London, S.E. See Advts, opposite | BROCKIE-PELL АВС LAMP, Ltd,60, Worship- 
and p. 1077 at, London, Е.С. See Advt. p. 1025 

BRUSH ELECTRICAL ENGINEERING CO, 


INSULATORS, THIRD RAIL, MAKERS OF. Ltd. Victoria Works, Belvedere-rd, Lambeth, 


DUULTON & CO, Ltd, Royal Doulton Potteries, London, S.E. 
Lambeth, London, S.E. See Advts. opposite 


and p. 1077 IRON BUILDINCS AND ROOFS, MAKERS OF. 
Esler Bros, 25, Laurence Pountney-In, Cannon- Carr (Rowland) & Co, 6 and 8, Lime-st-« 
күр : | SÉ |, 
st, E.C., and (works) South Molton-rd, Vie: London, Е.С.; . andat Glasgowand Manchester 
toria Docks, E., London Dixon (Isaac) & Co, Spekeland-1d, Liver pool; 


and at London and Manchester 
INSURANCE, ENCINE AND BOILER, UNDERTAKERS ОР. Lysaght (Jobi), Ltd, St. Vincent Works, Bristol; 


ENGINE, BOILER AND E. L. INSURANCE CO, 144. and London, Newport and Wolverhampton 
12, King-st, Manchester ; 49, Queen Victoria- 
st. London, E. C.; and 65, Renfield-st, | $ OF. 
Glasgow Вее Advt., p. 1196 IRON-CASED ACCESSORIES, MAKERS 0 

CONSOLIDATED ELECTRICAL CO, Ltd, 

INSURANCE AND MAINTENANCE OF ELECTRIC LICHT Northampton Works, Northampton-grove, 

INSTALLATIONS, CONTRACTORS FOR. аи London, N. See insert Advt. 

ы: acing p. 1292 

Geipel & Lange, Vulcan Works, St. Thomas-st, | HODGES (CECIL) & CO, 52, Queen Victoria-st, 
London, S.E. Е C., and (Work) Millwall, E., London 

INTERCOMMUNICATION TELEPHONES, MAKERS OF. 

CONSOLIDATED ELECTRICAL СО, Тад, IRONCLAD MOTORS, MAKERS OF. 
Northampton Worke, Northampton-grove, | JOHNSON & PHILLIPS, Victoria Works, Old 
Canonbury, London, №. Bee insert Advt. Charlton, Kent ; апа 14, Union-court, Old 
facing p. 1292 Broad-st, London, Е.С. See Advt., p. 5 


LANCASHIRE DYNAMO & MOTOR Co, Ltd, 

INTERIOR CONDUIT SYSTEMS. | Trafford Park, Manchester (/ronclad Man- 

Baxendale & Co, Miller- st, Manchester ; and at | chester, 4752) Bee insert Advt. facing 
Edinburgh p. 1046 


(Por Telegraphic Addresses and Telephon: Numbers see Alphabetical Section.) 
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Mather & Platt, Ltd, Salford Ironworks, Man- 


chester (Mather Manchester); and at London | 


and Glasgow 


_ IRONFOUNDERS. 


Carr (Rowland) & Co, 6 and 8, Lime-st-sq, 
London,E.C.; and at Glasgow and Manchester 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 | 

Easton & Bessemer, Ltd, Taunton 

GUEST (JOHN) & SON, Wolverhampton-rd, 
Walsall ` ` 

GUTEHOFFNUNGSHUTTE, Agent, Н. Wede- 
kind, C.E., 110, Fenchurch-st, London, Е.С. 

HADEN (9. М.) & SONS, Trowbridge; and at 
London, Manchester and Birmingbam 

Sanderson & Robinson, Mansfield, Notts. 


IRONMONCERS’ ELECTRICAL SUPPLIES, MAKERS ОР 
AND DEALERS IN. 


Baxendale & Co, Miller st, Manchester; and at 
Edinburgh 

Chapman, D. L., 100, Tooley-st, London, S.E. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Evered & Co., Ltd, 27-30, Drury-lane, London, 
W.C.; and at Smethwick, and Baruet 
Works, Birmingham 

Fenton & Barnes, 6, New-st, and 94, Brompton- 
rd, London, S.W. 

Hill (James) & Co, 1004, Queen Victoria-st, 
London, E.C. 

Howitt (John) & Sons, St. Mark's-lane Works, 
and 56, Stodman-st, Newark 

Mowbray, Henry H.,11, Queen-st-pl, London, E.C. 

Pearson (К. Н. & J.), Limited, 141.145, High- 
st, Notting Hill, London, W. 

Ross (Е. & Т.), Ltd, Castle-st, Hull 

Stephenson (G. V.) & Sons, 51, Blackburn-rd, 
Accrington 

White & Sons, 207, Oxford-st, London, W. 


IRON WIRE MANUFACTURERS (sce Wire Makers, &o.) 


IVORY TABLETS, MAKERS AND ENCRAVERS OF. 


Baxendale & Co, Miller-st Manchester ; and at 
Edinburgh (Dealers) 

BONNELLA (D. H.) & SON, Ltd, 58 & 600, 
Mortimer-st, W., and 43, Kirby-st, Hatton- 
gdn, E.C., London See Advt., р. 1335 

ENDOLITHIC MANFG. COMPANY, Ltd, 
Pomona-bldgs, 614, Fore-st, London, E.C. 
See Advt., p. 10 

HUGHES LABEL CO, LTD, THE, 34, Great Titch- 
field-st, London, W. 


IVORY TURNERS. 


BATE, RICHARD, 394, Leather-lane, London, 
E. C. Вее Advt., p. 1335 

BONNELLA (р. Н.) & SONS, Ltd, 58 & 60, 
Mortimer-st, W., and 43, Kirby-st, Hatton- 
gdn, E.C., London See Advt., p. 1335 


| HUGHES LABEL CO, LTD, THE, 54, Great Titch- 


field.st, London, W. 
Lundberg, A. P., Pioneer Electri- 


| 7 REC? 
cal Works, 477-487, Liver- | 
pool-rd, London, N. Bee EKTRIK 
Advt., p. 1292 TRADE MARK 


УМ GROWS, MAKERS OF. 


Easterbrook, Allcard & Co, Ltd, Sheffield ; and 
39, Lime-st, London, Е.С. 

HARDY PATENT PICK CO, Ltd, Heeley, Shef 
field ; & 22, Queen Victoria-st, London, E. O. 


JOINT BOXES, MAKERS OF. 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lance., and Helsby, 
near Warrington; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Айт! 
facing p. 1042 

CONSOLIDATED ELECTRICAL СО, 144, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Falkirk Iron Co, 67, Upper Thames-st, London, 
E.C.; and at Falkirk, N.B. 

KEY ENGINEERING CO, LTD (THE), 82, Victoria- 
st, London, S.W. ; and 12, College Land, St. 
Mary's-st, Manchester 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbra,171.Queen Victoria-st, London, E.C.; 
and North Woolwich See Advt., р. 756 


JOINT AND LOCKING PLATES, MAKERS OF. 


ASKHAM BROS. & WILSON, Ltd, Yorkshire 
Steel and Engineering Works, Sheffield See 
insert Advt. facing p. 1262 


JOINTING MATERIALS AND SUNDRIES, MAKERS OF. 


CONNOLLY BROS., Limited, Blackley, Man- 
chester (Connollys Blackley, 2861) London: 
301 and 303, Euston-rd, N.W.; and Mari- 
tiine-bldgs, King-st, Newcastle-on-Tyne See 
Advt., p. 1075 

Down, Е. J., A. M. I. C. E., F.C. S., M. I. E. E.. Har- 
penden, Herts. 

Geipel & Lange, Vulcan Works, St. "Thomas st, 
London, S. E. 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-mans, Vic- 
toria-st, London, S. W. | 

HENLEY’S (W. Т.) TELEGRAPH WORKS 
COMPANY, Ltd, Blomfield.st, London, E. C.; 
and 30, Mosley-st, Neweastle-on- Tyne. 
Works: North Woolwich See Advt., p 1076 

Mosses & Mitchell, 68-71,Chiswell-st, London, E.C. 

Union Cable Со, Ltd, College Hill-chmbre, 23x, 
College-hill, Cannon-st, London, E.C. 8ee 
Advt., p. 1043 

Wallach Bros, 57, Gracechurch-st, London, E.C. 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs, 171, Queen Victoria-st, London. E. C.: 
and North Woolwich See Advt., p. 756 
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JOURNALS (ELECTRICAL, &o.), PUBLISHERS OF (see 
also Publishers and Publications) 


“ ELECTRICIAN " PRINTING AND PUBLISHING | 
COMPANY, LIMITED, 1, 2, aud 5, Salisbury- 
court, Fleet-st, LONDON 

Subscriptions received for all British and 
Foreign Publications. For Sub. Rates for 
Electrical Journals aee p. 2 of list of books 
between pp. 1400 and 1401. Weekly, | 
monthly, and other parcela made up. | 
Advice given in the selection of Booka 
for Libraries (Private and Public). 
Searches made for Old and Rare Books, &c. 
Further information on application See 
Advts. рр. 14, 79, fc. 

| 


JUNCTION BOXES, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City- rd, 
London, E. C,; and at Paris, Brussels and 
Milan See Адућа., pp. 1050 and 1276 

BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helsby, 
near Warrington ; and at Lennox House, 
Norfolk-at, London, W.C. Works: Prescot, 
Helaby and Liverpool  8ee insert Advt. 
facing p. 1042 

Carr (Rowland) & Co 6, and 8, Lime-st-sq, Lon- 
don, E. C.; and at Glasgow and Manchester 

Connolly Bros., Limited, Blackley, Manchester 
(Connollys Blackley, 2361) London: 301 and | 
305, Euston-rd, N. W.; and Maritime-bldys, ! 
King-st, Newcastle-on-Tyne See Advt., p. 1075 

CONSOLIDATED ELECTRICAL CO. Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

Felten & Guiileaume Carlswerk Actien-Gesell. 
shaft, Mülheim-on-Rhine (Agents: У. F- 
Dennis & Co, Albert-bldgs, 49, Queen 
Victoria at, London, Е.С.) See Advt., p. 7 

GLOVER (W. T., & CO, Ltd, Trafford Park, Man- 
chester ; and Parliament-mans, Victoria-st, 
London, S.W. 

Keighley Electrical Engineering Co, Ltd, Vulcan 
Works, Keighley 

Moy (Ernest. F.), Ltd, 2, 5 and 4, 

Camden Town, London, N.W. 

BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 450 West- 
minster), and York-mansion, York-»t ( Niem- 
bralos London, 452 We-tminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol. Leeds and Cardiff ; 
also at Svdney and Melbourne 
SIMPLEX STEEL CONDUIT СО, Ltd, The 
Head Office: 80, Digbeth, Birmingham 
(Economy Birmingham, 3975); Works: 
Coventry-st, Birmingham Also at Mansion 
House-chmbrs, 20, Bucklersbury, London, 
Е.С. (Audtphone London, 6052 Bank); 1, 

Deel et, Manchester (Economical Manchester, 
03025) + 37, Moorfields, Liverpool (77X) ; 
and 1654, West George-st, Glasgow ( Sim- 
plex Glasgow, 5177 Corp.) (L. M. Water- 
house, A M. I. C E., M. I. E. E., General Mana- | 
ger, Westinghouse blde, Strand, London, | 
W.C.) See insert Advt. facing р. 1054 


Greenland-pl, 


WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs, 171. Queen Victoria-st, London. EC: 
and North Woolwich See Advt., p. 756 


LABORATORIES, ELECTRICAL (sce also Electrica! 
Laboratories). 


Board of Trade Electrical Standards Laboratory, 
8, Richmond-terrace, Whitehall, London, 
S.W. See also рр. 413 and 414 

Davy-Faraday Research Laboratory of the Royal 
Institution, Albemarle-st, London, W. Sec 
also p. 697 

ELECTRICAL STANDARDIZING, TESTING, AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 

National Physical Laboratory, Buehy House, 
Teddington, Middlesex See ulso pp. 417to 422 

Thriplands, Kensington-court, London, W. (In- 
formation from Messrs, Crompton & Co., 
Salisbury House, Londoy Wall, London, Е.С.) 

Westminster Electrical Testing Laboratories, 
York-mansion, York-st, Westminster, Lon- 
don, S.W. 


LABORATORIES (ELECTRICAL), EQUIPPERS OF. 


CROMPTON & СО, Ltd, Salisbury House, 
London Wall, London, E.C. ; and Branches. 
Works : Chelinsford See Advt. inside front 
cover i 

FULLER-WENSTROM ELECTRICALMANU- 
FACTURING CO, 110, Cannon-st, London, 
Е.С. See Advt., p. 1065 

NALDER BROS & CO, 12, Carteret.st, Queen 
Anne's Gate, Westminster, London, S.W. 
See Advt., p. 1156 

PAUL, ROBERT W.,68, High Holborn, W.C., and 
Newton Avenue Works, New Southgate, N., 
London See Advt., p. 1162 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anpe’s-gate (степа London, 480 West. 
minster), and Vork mansion, York-st (Stem 
bralos London, 452 Westminster), West- 
mineter, London, S.W. Works: Woolwich 
and Stafford. Branches: Хе «caatle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
alao at Sydney and Melbourne 


LABORATORIES (ELECTRICAL), EXPERTS IN. 


ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 5045 Gerrard) 


LACQUER AND VARNISH MANUFACTURERS 
AND MERCHANTS. 
Dalton Manufacturing Co, 8, St. James's-aq, 
Manchester 
GRIFFITHS BROS. & CO, Macks-rd, Ber- 
mondsey, London, S.E. (Aquol London, 
807 Hop) See Advt., р. 1190 
Cold-drying and hot-drying Lacquers of all 
shades, “ Lustre Liquid," a colourless, dur- 
alle, cold-drying Lacquer for large work. 
Shellac Varnishes for all purposes. 
INDESTRUCTIBLE PAINT CO, Ltd, 31, 
Cannon-st, London, Е.С. Works: Norway 
Wharf, Limehouse, E. See Advt., p. 1189 
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LACCINC, MAKERS OF. 
Sedgwick & Со, 56, West Ferry-rd, London, E. 


LAMINATED AND SOLID STRIP, MAKERS OF. 
GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester ; and Parliament-mane, V ictoria- 
st, London, S.W. 


LAMINATED LEATHER BELTING, MAKER OF. 


HENDRY, JAMES, 252, Main-st, Bridgeton, 
Glasgow See Advt. facing p. 1036 


LAMP FROSTERS ANO TINTERS. 


Bonnella (D. Н.) & Son, Ltd, 58 and 60, Mor- 
timer-st, W., and 43, Kiroy-st, Hatton- 
етар, E.C., London. See Advt.. p. 1035 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

GRIFFITHS BROS. & CO, Macks-rd, Ber- 
mondsey, Londen, S.E. (Aquol London, 
807 Hop) See Advt., р. 1190 

Incandescent Electric Lamp Co, Ltd, Brook 
Green Works. Hammersmith, W., and 31. 
Copthall-ave, E.C., London 

Tilghman's Patent Sand Blast Co, Ltd. Broad- 
heath, near Manchester ; and Shetheld 


LAMP HOLDER MAKERS. 


BARDWELL & CO, 10, Bush-lane, Cannon-st, 
London, E.C. 

Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh 

CONSOLIDATED ELECTRICAL СО, I.td, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

DAVIS ELECTRIC LAMP CO, 17, Moor-st, 
Cambridge Circus, London, W.C. Вее 

° Advt., р. 1218 

DORMAN & SMITH. Ordeal Station Electricai 
Worka, Salford, Manchester ; and 94, Charing 
Cross-rd, Loudon, W.C. See Advt., p. 6 

EDISON & SWAN UNITED ELECTRIC 
LIGHT, CO, Ltd, Ediswan-bldgs, 36 & 37, 
Queen-st, Cheapside, and (Supply Dept.) 11, 
College-bill, London, Е.С. (Telephone 222, 
928,925 and 953 Bank), and Branches See 
insert Advt. facing p. 1218 

Electrical Company, Ltd, 121-125, Charing 
Cross-rd, and 162, Shaftesbury-ave, London, 
S. W.; Groavenor-chmbrs, 55, Blackfriars-st, 
Manchester ` Baltic-chmbra, Wellington-st, 
Glasgow ; 134, North-st Brighton ; 17, York- 
st, Shetfield ; and at Belfast and Dublin 
See insert Advt. facing p. 1092 

EVERED & CO, Limited, 27-35, Drury-lane, 
London, W.C.; and at Smethwick, and 
Barnet. Works, Devonshire-st, Birmingham 

Lundberg, A. P., Pioneer Elec- 


REC? 
trical Works, 477-487, 
Liverpol.rd, London, N. EKTRIK 
TRADE MARK 


8ee Advt., p. 1292 

M'Geoch (William) & Co, Ltd, 46, Coventry-rd: 
Birmingham ; 108, Argyle-et, Glasgow ; aud 
11. Charing Сгозв-гд, London, W.C. Зее 
Advt., p. 1295 
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MACINTYRE (JAMES) & CO, LTD, Washington 
China Works, Burslem. See Advt., p. 1264 

MARRIOTT, JOHN, 14, Old Grange-rd, Bir- 
mingham 

Muller, С. A., 6, Mornington Villas, Bradford 

VERITYS Limited, London, Birmingham, Man- 
chester and Glasgow (See ALPHABETICAL 
SECTION) 


LAMP MANUFACTURERS (for Railways, &с. . 


ARC LAMPS, Ltd., Crown Buildings, 62, Old 
Broad-st, London, Е.С. Вее insert Advt. 
facing p. 1024 

BROCKIE-PELL ARC LAMP, Ltd, 60, Wor- 
ship-st, London, Е.С. See Advt., p. 1025 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

ORYSELCO, Ltd, Kempston Works, Bedford See 
Advt., p. 1218 

DAVIS ELECTRIC LAMP CO, 17, Moor-at, Cam- 
bridye-circus, London, W.C. Seo Advt., 
p. 1218 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester; and ЗА Chariuz 
Cross-rd, London, W.C. See Advt., p. 6 

Griffiths (Eli) & Sons, 102, Bradford.st, Bir- 
mingham 

Hawksworth. Eyre & Co, Rockingham-st, Shef- 
field ; and 49, Holborn-viaduct, London, E. C. 

Hinks (Jas.) & Son, Limited, 91-96, Great Hamp- 
ton-st, Birmingham ; and London 

Incandescent Electric Lamp Со, Ltd, Brock 
Green Works, Hammersmith, W., and 31, 
Copthall-ave, E.C., London 

Е О. А., д, Gt. Winchester-st, London, 


VERITYS Limited, London, Birmingham, Man- 
chester and Glasgow (See ALPHABETICAL 
SECTION ) 


LAMP POST MANUFACTURERS. 


Alloa Iron Company, Alloa, N. B.; 
Thames-st, London, Е.С. 
ы carta te & Co, 6 and 8, Lime.st.sq. 

oudon, E. C.; and at Glasgow & Manchester 
Falkirk Iron Co, 67, Upper l'hames. at, 
E.C. ; and at Falkirk. N.B. те 
Fullerton, Hodgart & Barclay, Paisley 
JOHNSON & PHILLIPS, Victoria W orks, Ol 
Charlton, Kent, and 14, Union court. Old 
Broad.st, London, Е.С. See Advt. p. 5 
McDowall, Steven E Co, Ltd, Miltou Iron 
Works, Glasgow 
McKenzie Bros, Slateford.rd, Edinburgh 
SIEMENS BROTHERS & CO, LIMITED, 12. Queen 
Av»ne'»gate (Siemens London, 451) Weal. 
minster), and York-man*ion, York-st (Stem- 
brulos London, 45? Westminster West- 
minster, London, S, VW. Works: Wool wich 
and Stafford. Branches: Jeweastle- op Ту: 
Glasgow. Hull, Bristol, Leeds and Cardi . 
ЖЁБ. т and Melbourne у 
'S Limited, London, Birmiugham Man 
S Glasgow (See ALVHABETICAL 


and 6, Upper 
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LAMP TOPS (WITH PLATINUM), BUYERS OF. 
EDEY (Е. С.) & CO, 29, Ludgate-Hill, London, | 


E.C. 
SMITH (FREDERICK T.) & CO, 2, Ranelagh- 
rd, East Ham, London, E. See Advt., p. 1260 


LATHE AND TOOL MAKERS. 


Birch (G.) & Co, Islington Tool Works, Salford, 
Manchester 

Bradbury & Со, Limited, Wellington Works, 
Oldham 

Buck, Joseph. 56, Holborn-viaduct, E.C., and 
220, Blackfriars-rd, S.E., London 

Burton (C. W.), Griffiths & Co., 1.2 & 3 Ludyate- 
sq, Ludgate-hill, London, E.C. 

CHURCHILL (CHARLES) & CO, Ltd, 9.15. 
Leonard-st, London, Е.С. ; and at Birming- 
bam, Manchester, Glasgow and Newcastle- 
оп-Тупе 

Easterbrook, Alleard & Co, Ltd, Sheffield; and 
39, Lime-st, London, E. C. 

Neville Bros, 7 and 9, James-st. Liverpool 

NEWBOLD'S MACHINE TOOL СО, London 
and Birmingham. Head Offices: Pearl- 
buildinge, 107, Upper Thames-st, London, 
E.C 


SELIG, SONNENTHAL & CO, 85, Queen Victoria- 
st, and JL ambeth-hill, London, Е.С. (Selig 
Lmdon) 

Smith & Wilxhaw, Kingston Works, Hopwood- 
lane, Halifax 

Stockall (J. J.) & Sons, Ltd, 6, 8 and 10, Clerken- 
well-rd, London, Е.С, 

Taylor, Charles, Bartholomew-st, Birmingham 

WILLCOX (W. H.) & CO, Ltd, Offices 25, Ware- 
houses 34 and 36, Southwark-st, London, 
SE. See Advt. р. 3 

YOUNG'S, Ryland.street Works, Birmingham 


LAUNCHES, ELECTRIC (sce Eleotric Launches). 


UY-0UTS FOR ELECTRIC TRAMCARS, MAKERS OF. 


Hadfeld's Steel Foundry Co, Ltd, East Hecla 
Worke, Tinsley, Sheffield ; and 50, Lime st, 
London, E.C. 


LEAD-COVERED CABLES, MAKERS OF. 
(See also Electrico Cables.) 


BRITISH INSULATED AND HELSBY CABLES, 
Limited, Offices: Prescot, Lancs.,and Helsby, 
near Warrington; and at Lennox House, 
Norfolk-st, London. W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 

Callenders Cable & Construction Company, 
Limited, Hamilton House, Victoria Embank- 
ment, London, Е.С. Works: Belvedere, 
Kent 

Connolly Bros., Limited, Blackley, Manchester 
(Counollys Blackley, 2861) London: 301 
and 303, Euston-rd, N.W.; and Maritime- 
buildings, King-st, Newcastle-on-Tyne See 
Advt., p. 1075 


DOULTON X СО. Lid The Patent Doulton Con 
duit- and Troughts for Underground Са Је, 
Works: Lambeth, London; Rowley Regis, 
Staffs. ` Smethwick ; St. Heleu's ; and Paisley 
Depots: Birmingham, Liverpool, Manchester 
and Glasgow See Advts., pp. 1077 and 1230 

Felten & Guilleaume Carlswerk Actien- Gesell- 
schatt, Mulheim-on-Rhine (Agents: W. Г. 
Dennis & Со, Albert-bldg-, 49, Queen 
Victoria-st, London, E. C.) See Advt., p. 7 

Geipel & Lange, Vulean Works, St. Thomas-st, 
London, N.E. 

GLOVER (W. T^ & CO, Limitel, Trafford 
Park, Manchester: and l'arliament-mans, 
Vietoria-st, London, N.W. 

HENLEY'S (W. T TELEGRAPH WORKS 
COMPANY, Limited. Blomtield st, London, 
E.C. Works: North Woolwich 8ee Advt. 
p. 1076 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon-st, 
London. Е.С. Works: Silvertown, Essex; 
and Persan, France See Advt., p. 534 

JOHNSON & PHILLIPS’ ELECTRIC CABLEWORKS, 
Old Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London. Е.С. See Advt., p. 5 

LONDON ELECTRIC WIRE CO, Ltd, Auch or 
Works, Playnouse-yd, Golden-lane, Копдоо, 
К.с. See Advt., р. 8 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Aune's-gate (Siemens London, 480 W-at- 
minster), and York-mansion, York-at (Lien, 
brulos London, 4252 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-'l'yne, 
Glasgow, Hull, Bristol, Leeds aud Cardiff: 
also at Sydney aud Melbourne 

Union Cable Со, Ltd, College Hill-chinbrs, 23x. 
College-hill, Cannon-st, London, Е.С. see 
Advt., р. 1043 

WESTERN ELECTRIC COMPANY, Bridge- 
clunhirs, 171. Queen Victoria-st, Londen, 
E.C.;and North Woolwich See Advt., p. 756 


LEAD-COVERINC MACHINERY, FOR ELECTRIC 
CABLES, &с. 


W., 25, Colleze Hill, Cannon.st, 
See Advt., p. 1041 


STAMM. 
London, Е.С. 


LEAD FOR ELECTRICAL ACCUMULATORS, MAKERS OF. 


PASS (C.) & SON, Limited, Bedminster Smelting 
Works, Bristol See Advt. on next page 

QUIRK, BARTON & CO, 9, Gracechuren-st, E.C., 
and (works) Rotherhithe-st, S. E., London 


LEAD FOR ELECTRICAL PURPOSES, MAKERS OF. 


Locke, Lancaster & W. W. & R. Johnson & Suns. 
Ша, 94, Gracechurch st, London, Е.С. 
QUIRK, BARTON & CO, 9, Gracechurch.at, Е.С. 

and (works) Rotherhithe-st, S.E., London 


LEAD SEALS AND SEALING PLIERS, MAKERS OF. 


Grey & Marten, Ltd, Southwark Bridge, London, 
S.E. 

QUIRK, BARTON & CO, 9, Gracechurch-st, E.C., 
and (works) Rotherhithe-st, S.E., London 
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C. PASS & SON, LI. 


Bodminstor Smoiting Works, Bristol, 


SELLERS OF 


ANTIMONIAL LEAD of all GRADES. 


BUYERS OF 
LEAD ASHES & LEAD RESIDUES 
FROM ACCUMULATORS. 
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Telegrams: “PASS BRISTOL.” Telephone: 475. 
LEAD REFINERS AND MANUFACTURERS. Beare, Prof. T. Hudson, Fulton Engineering 
А А Laboratory, University, Edinburgh 
I 1 Smelting Belcher, J. H., Municipal Technical Institute, 
QUIRK, BARTON & CO, 9, Gracechurch. at, E.C., Coventry 


Bohle, H., Municipal Techuical College, Bradford 

Bridges, Principat Jos. S., Municipal Technical 
Institute, Walthamstow 

LEADINC-IN TUBES, MAKERS OF. | Brightmore, A. W., Royal Eoyineering College, 


DOULTON & CO, Ltd, Royal Doulton Potteries, Troopers Hill, Englefield Green, Surrey 


Briscoe, A. E., A. R. C. Sc., B. Sc., West Ham 
Lambeth, London, S. E. See Advts., pp. 1077 Municipal Technical Institute, Romtord-rd, 


and (works) Rotherhithe-st, S. E., London 


and 1230 West Ham, and 83, Claremont-rd, Forest 
Gate, London, E. 
LEATHER BELTINC MANUFACTURERS. Brooks, J. F., Municipal Technical School, 
Christopher (J.) & Sons, 55 & 55n, Clerkenwell- Leicester 
rd, London, E.C. Brooks, W. S., Municipal Techuical Institute, 
COOKE, E. J., 2 & 4, Paraonage-st, Manchester Norwich ; 
HENDRY, JAMES, 252, Main-st, Bridgeton, | Buchanan, John, D.Sc., Robert Gordon's College, 
Glasgow Bee Advt. facing р. 1036 A berdeen 
Wallach Bros, 57, Gracechurch-st, London, Е.С. | Bullerwell, J. W., Durham College of Science, 
Newcastle 
LECTURERS’ APPARATUS, MAKERS OF. № 
Mudford's Arrow Electrical Works, ТасКвоп-га, Burstall, F. W., The University, Birmingham 
Holloway, London, N. Butterworth, G., Borough Technical lnstitute, 
Rosenberg ( А.) & Со, 21, Southampton-row, Lon- Ashton-under-Lyne 
don, W.C. Callendar, Prof. H. L., M.A., LL.D., Royal 
College of Science, South Kensington, S.W.. 
LECTURERS, PROFESSORS, TEACHERS AND and 2, Chester-place, N.W., London 
DEMONSTRATORS. Carpenter, Н. C. H., National Physical Labora- 
(Sec also Colleges, Universities, Schools, &o., vec EE Housse аео Middle: 
ET Cheshire, F. J., Birkbeck College, Bream’s-bldgs, 
Armstrong, H. E.. Ph.D., F.R.S., Professor of London, E.C. 
Chemistry, Central Technical College, | Clack, B. W., Birkbeck College, Bream’s-bldgs, 
Exhibition-rd, London, S.W. London, Е.С. 
Ashcroft, А. G., City and Guilds Central Techni- | Clark, A. B., City and Guilds Central Technical 
cal College, Exhibition-rd, London. S.W. College, Exhibition-rd, London, S.W. 
Ashworth, J. R, Municipal Technical School, | Clarke, F. C., Municipal Technical Institute, 
Rochdale West Ham, London, Е. 
Atchison, А. F. T., В. I. E. College, Cooper's | Claypoole, W., Croydon County Polytechnic, 
Ни, Staines Croydon 
Atkins. II. C., St. Leonards, Poplar-avenue, | Collett, Martin, Birkbeck College, Bream’s-bldys, 
Edgbaston, Birmingham Chancery-lane, London, E.C. 
zaillie, T. C., Head of Physics and Electrical | Cooke, A. G., Battersea Polytechnic, Battersea, 
Engineering Department, Technical College, London, S.W. | 
Sunderland Crapper, Е. H., Technical Dept, University 
Пу, Francis G., M. A., M. I. E. E., Heriot-Watt College of Sheffield, aud 32, Spring Hill-rd, 
College, Edinburgh Sheffield 
Bamford, H., Demonstrator in Engineering, Engi- | Crawford, W. J., Technical Institute, Town Hall, 
neering Laboratory. The University. Glasgow Rotherham 


Bates, Urban, Royal Technical Institute, Salford, | Crowther, J., B.Sc., Municipal Technical School, 
Manchester Halifax 
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Cullen, Н. R., Durham College of Science, 
Newcastle-on- Tyne 

Dalby, Drot W. E., Technical College, Leonard- 
st, Finsbury, London, Е.С. 

Devidge, Н. T., Ordnance College, Woolwich, 
London, S.E. 

Dixon, E. H., Lecturer in Electrical Engineering, 
Hartley College, Southampton 

Draper, C. H., D. Sc., Municipal School of Science 
and Technology, Richinond-ter, Brighton 

Draycott, С. Е., Borough Polytechnic, Borough- 
rd, London, N.E. 

Dryadale, Chas. V., D. Sc., A. C. G. I., M. I. E. E., 
Northampton Institute,Clerkenwell, London, 
E. C.;; and Morpeth, Hadley-rd, New Barnet 

Duncan, John, West Ham Municipal Technical 
School, Romford-rd, London, E. 

Dunkerley, Stanley, M.Sc., Royal Naval College, 
Greenwich, Loudon, S. E. 

Edgar, F. J., R. I. E. College, Cooper's- hill, Staines 

Edmondson, G., Municipal Technical College, 
Derby 

Erskine-Murray, Dr. J., University College, 
Nottingham 

Eustice, J., Hartley University College, South- 
ampton 

Farrar, Douglas, B.Sc., University College of 
North Wales, Bangor 

Ferguson. R., B.Sc., Municipal Technical College, 
Sunderland 

Ferrier, В. M., University College, Bristol 

Finn, Meyer, M.Sc., Municipal Technical School, 
Southend-on-Sea 

FitzGerald, Prof. Maurice, Queen's College, Belfast 

Fleming, A. H., Reyal College of Science, Dublin 

Fleming, J. A., F.R.S., Pender Electrical. Engi- 
neering Laboratory, University College, 
Gower-st, London. W.C. 

Forth, F. C., Principal of Municipal Technical 
Institute, Belfast 

Foster, Е. D., Municipal Technical School, 
Brighton 

French, W., Storey Institute and Municipal 
Technical School, Lancaster 

Gannon, Wm., M. A., Principal Woolwich Poly- 
technic, William-st, Woolwich 

Garratt, H. A., Head of Engineering Depart- 
ment, Northern Polytechnic Institute, Hol- 
loway, London, N. 

Gibson, George A., Glasgow and West of Scot- 
land Technical College, Glasgow 

Gittins, С. E., Harris Institute, and Victoria 
Technical School, Preston 

Graham, John, Finsbury Technical 
Leonard-st, London, E.C. 

Gray, Prof. A., LL.D., F.R.S., Prof. of Natural 
Philosophy, The University, Glasgow 

Griffith, О. W., Hartley College, Southampton 

Griffith, W m. G., Heriot- Watt College, Edinburgh 

Griffiths, Prof. E. H., M.A., D.Sc., University 
College of South Wales and Monmouthshire, 
Cardiff 

Harding, A. B., Belmont, Bromley-rd, Catford, 
London, S.E. 

Harker, J. A., National Physical Laboratory, 
Bushy House, Teddington, Middlesex 

Hatton, J. L. S., Director of Studies, People's 
Palace, Mile End, London, Е. 

Hay, Alfred, D. Sc., M. I. E. E., Hackney Institute, 
Hackney Downs Junction, London, N. E. 


College, 


Heath, С. L. Eclair, Municipal Technical School, 
Hull 

Heaton, W. H, M. X., M. I. L. E., 
College. Nottingharn 

Henderson, John, . Sc., Borough Polytechnic, 
103, Borough-rd, London, S. E.; and Kinoull, 
Burghley-rd, Wimbledon 


University 


' Henrici, Prof. O., Ph.D., LL.D., F.R.S., Central 


Technical College, Exhibition-rd, London, 
S.W. 

Henry, John, Royal Technical Institute, Salford 

Hopwood, Arthur, School of Science and Тесћ- 
nology, Tunstall, Staffs. 

Houston, W. C., Herriot- Watt College, Edinburgh 

Howe. G. W. O., Municipal Technical School, Hull 

Hummel, F. H., The University, Birmingham 

Hutton, R. ~. M.Sc, Lecturer on Electro- 
Chemistry, The University, Manchester 

Jack, Alex., M.A., Queen's College, Cork 

James, W. H. N., Municipal School of Тесћпо- 
logy, Sackville-st, Manchester 

Jervisamith, Rev. F. J., Millard Laboratory Oxford 

Jones, E. Taylor, I. Sc., University College of 
North Wales, Bangor 

Jones, Т. Gilbert, Municipal Technical College, 
Swansea 

Jordan, H. G., Municipal School of Technology, 
and 6, Manley-rd, Manchester | 

Kay, Wm. II., Higher Board School, Halifax 

Keeling, В. F. E., National Physical Laboratory, 
Bushy House, Teddington, Middlesex 

Kenyon, J. W., Swindon and North Wilts Tech- 
nical School, Swindon 

Kershaw, W., Municipal Technical School, Tod- 
morden, Lanes, | 

Kinzbrunner, Carl, Municipal School of Techno- 
logy, Manchester 

Knowles, Н. B., M.A., Royal Technical Institute, 
Salford 

Larkman, А. Ед 78a, Hivh-at, Southampton 

Lewes, Vivian B., Professor of Chemistry, Royal 
Naval College, Greenwich 

Lewis, Professor D. Morgan, М.А, University 
College of Wales, Aberystwith 

Lister, J., South- Western Polytechnic, Manresa- 
rd, Chelsea, London, S.W. 

Lloyde, Barnes, J. E., Birkenhead School of 
Science and Art, Birkenhead 

Lodge, Prof. Alfred, Cooper's Hill College, Engle- 
field-green, Nurrey 

Lodge, Sir Oliver J.. F.R.S., Principal of the 
University of Birmingham, Mariemont, 
Edgbaston, Birmingham 

Low, D. A., Professor of Engineering, East Lon- 
dou Technical College, People’s Palace, Mile 
End-rd, London, Е. 

Lust garten. J., M.Sc, Municipal School of 
Technology, Sackville-st, Manchester 

Lynd, W., South London Telegraph Training 
College, and 39, Endymion-rd, Brixton, 
London, S.W. 

Lyon, James, М.А. Professor of Engineering, 
Royal College of Science, Dublin 

MacGregor, Prof.J. G. The University, Edinburgh 

McLean, Angus, Technical School, Paisley 

Maclean, Magnus, M.A., D.Sc., F. R. S. E., Glasgow 
and West of Scotland Technical School, 
Glasgow 

Millar, J. B., Owens College, Manchester 

Morley, A., University College, Nottingham 
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Morris, D. K., Ph.D., Lecturer on Technical 
Electricity, The University, and Manresa, 
Vernon-rd, Edgbaston, Birmingham 

Morris, J., Professor of. Mechanical Engineering, 
Royal Technical Institute, Salford 

Morris, J. T., Assoc. Inst. C. E., Lecturer on Elec- 
trical Engineering, East London Technical 
College, People's Palace, Mile-end, London, E. 

Morrow, J., University College, Bristol 

Mundcella, V. A., Northern Polytechnic Institute, 
Holloway-rd, London, N. 

Niven, C., Professor of Natural Philosophy, The 
University, Aberdeen 

Orr, W. McFadden, Royal College of Science, Dublin 

Phillips, W. С. S., Municipal Technical College 
Derby 

Pratt, A. G., Merchant Venturers’ Technical 
Colleze, Bristol 

Quick, Principal James, 
School, Limerick 

Richardson, Spencer W., 
College, Southampton 

Riley, J. T., Municipal Technical School, Hull 

Ripper, Prof. W., University College, Sheffield 

Rinmer, T., Municipal Technical School, Тод- 
morden, Lancs. 

Robertson, David, Merchant Venturers’Technical 
College, Bristol 

Robson, E. S. A., M. Se., A. I. E. E., Royal Techni- 
cal Institute, Salford; and Selborne Lodge, 
Sale, Cheshire 

Rothwell, В. R., Altrincham Technical School, 
888, George-st, Moss Side, Manchester 

Ryan, John. M.A.. Ре, LL.M., Paddington 
Polytechnic, Saltram- -стев, пена N.W. 

Scarf, I. S., City of Lovdon College, White-st, 
Moorfielda, "London, Е.С. 

Schwartz, Alfred, Нела of and Professor in 
Electrical Engineering aud. Physics Dept., 
Muncipal School of Technology, Manchester; 
and Lightwood Ridge, Buxton 

Searle, G. F. C., Cavendish Laboratory, and 20, 
Trumpington-st, Cambridge 

Selby, А. L., М.А., Assistant Professor of Physics, 
Univ ersity College of South Wales and Mon- 
mouthshire, Сага 

Shakespear, G. A. R. A., B.Sc., The University, 
Birmingham 

Shaw, Thos. R., Technical School, Altrincham, 
and 37, W eaton- at, Salford 

Shurlock, F. W., В.А. B.Sc., Principal 
Municipal Technical College, Derby 

Simmons, H. H., A. I. E. E., Finsbury Technical 
College, and St. John's House, Sevenoaks 

Smith, A. Cameron, M.A., Heriot-Watt College, 
Edinburgh 

Smith, С. F., South-Western Polytechnic, Chel- 
неа, London, S.W. 

Smith, E., Technical Institute, Leyton 

Stanley, Rupert, Municipal Technical Institute, 
Belfast 

Stansfield, H., B.Sc., A.R.C.S., Principal of the 
Physics and Electrical Engineering Dept. 
Municipal Technical School, Black burn 

Stanton, T. E., D.Sc., National Physical Labora- 
игу, Bushy House, Teddington 

Starling, S. G., B.Sc, A.LE.E. Municipal 
Technical Institute, Romford-rd, West 
Hain, London, E. 

Steggall, J. E. A., University College, Dundee 


Municipal Technical 


Hartley University 


Steel, R. Elliott, M. A., Technical School, North. 
ampton 

Stocker, W. N., M. A., Brasenose College, Oxford 

Stroud, Henry, Durham College of Science, 
Newcastle-on-Tyne 

Stroud, Prof. W., M.A., D.Sc., Yorkshire College, 
Leeds 

Зишрпег, У. E, D.Se, Principal of the 
Municipal Technical School, Suffolk-street, 
Birmingham 

Taylor, Frederic H., A M. I. E. E., Lecturer in 
Electrical Е ngineering to the Middlesex 
County Council Institutes at Tottenham 
and Willesden, 4, Victoria-st, Westminster, 
London, S.W. 

Taylor, John, Crawford Municipal Technical 
Institute, Emmet-pl, Cork 

Thomas, H. C., Technical School, Northampton 

Thomson, Gilbert. M.A., Lecturer on Civil Engi- 
neering, Glasgow ‘and West of Scotland 
Technical College, Glasgow 

Thornton, Wm., M.A., D.Sc., Lecturer in Electrical 
Engineering, Durham College of Science, 
Neweastle-on-Tyne 

Threlfall, Prof. Richard, M.A., A. M. I. C. E., F. R. S., 
50, George; rd, Birmingham 

Townsend, John Sealy, M. A., Professor of Physics, 
The Museum, Oxford 

Travers, Morris W. D., University College, Bristol 

Tucker, W. S., Municipal Technica! Institute, 
Romford-rd, West Ham, London, E. 

Turney, Joseph, Municipal Technical Schools, 
Dublin 

Tyndall, Arthur M., University College, Bristol 

Unwin, W. C., F.R.S., M.LC.E. (Professor of 
Engineering, City and Guilds Central 
Technical College), 7, Palace Gate-mansions, 
Kensington, London, W. 

Varley, W. M., B.A., Heriot- Watt College, Edin- 
burgh 

Vincent, J. H., В.А., Paddington Technical 
Institute, Saltram-cres, Paddington, Lon- 
don, S.W. 

Wadsworth, T., B.Sc., South Western Polytechnic, 
Manresa-rd, Chelsea, London, S.W. 

Waghorn, J. W., D.Sc., Professor of Physics, 
Royal Naval College, Greenwich, London, S. E. 

Walker, Capt. R. S., Royal Military Academy, 
Woolwich 

Walmsley, В. Mullineux, D.Sc., &c., Principal of 
the Northampton Institute, Clerkenwell, 
London, Е.С. 

Ward, Chaa. B., South London Telegraph Training 
College, 14-5, Saltoun-rd, Brixton, London, 
S.W. 

Watson, W., Demonstrator in Physics, Royal 
College of Science, South Kensington, 
London, S.W. 

Wells, Sidney H., Wh.Sc., Principal Battersea 
Polytechnic, Battersea, London, S.W. 

Westmoreland, J., University College, Notting- 
ham 

Wilberforce, L. R., The Univeraity, Liverpool 

Willows, Dr. R. 5. Sir John Cass Institute, 
Jewry-at, London, E. 

Wrapson, Prof. J.P., Municipa) School of 
Technology, Manchester, and “ Clareholme, 
Carrington, Cheshire 

Wrigley, P. T., Royal College of Science, Ex- 
hibition-rd, London, S.W. 
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Curtis- Hayward. A. C., A. I. E. E., B.A., 21, Bed - 
ford row, London, W. C. 
мин ац, M. I. E. E., 57, Norfolk-st, London, 


LETTERING ON ENAMEL, IVORY, CUNMETAL AND 
PORCELAIN. 


Bonnella (D. H.) & Son, Ltd., 58 and 60, Mor- 
timer-st, W.; and 43, Kirby-st, Hatton-gdn, 
E.C., London Bee Advt., p. 1335 


LEVER STATION SWITCHES, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Nortbampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


LIFT CONTROLLERS, MAKERS OF. 


KEY ENGINEERING CO, LTD (THE), 82, Victoria- 
st, London, S. W.; and 14, College Land, St. 
Mary's-st. Manchester 

Kramer (H. V.) & Co, Locksbrook, Bath ; 19, 
Pine-st, Manchester ; and 110, Brunswick-st, 
Glasgow 


LIFTING JACKS, MAKERS ОР. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

Easterbrook, Allcard & Co, Ltd, Sheffield ; and 
59, Lime-st, London, E.C. 

HARDY PATENT PICK CO, Ltd, Heeley, Sheffield; 
& 22, Queen Victoria-st, London, К.С. 

TAITE & CARLTON, 63, Queen Victoria-st, 
London, E.C. 

Wallach Bros, 57, Gracechurch-st, London, Е.С. 

WILLCOX (W. Н.) & CO, Ltd, Offices 23, 
Warehouses 54 and 56, Southwark.st, 
London, S.E. See Advt., р. 3 

YOUNGS, Ryland-street Works, Birmingham 


LIFTS (ELECTRIC), MAKERS OF. 
BRITISH ELECTRIC PLANT СО, Ltd, Alloa, 
N.B 


Glasgow Electric Crane and Hoist Co, Ltd, Park- 
head, Glasgow 

Keighley Electrical Engineering Со, Ltd, Vulcan 
Works, Keighley 

Penrose (А. W.) & Co, 109, Farringdon-rd, 
London, E C. 

Spagnoletti (J. E.) & Co, Goldhawk Work, Gold- 
hawk-rd, London, W 


LICHT RAILWAY CONTRACTORS. 


BRUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 


LICHT RAILWAY ENGINEERS & CONTRACTORS. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Zee Advt., р. 1091 
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BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 

| London, S. E. 

Cumberland Construction Co, Ltd, 13, Spring- 
gardens, Manchester 

Рода & Dodd, 37, Waterloo-st, Birmingham 

Estler Bros, 25, Laurence Pountney-ln, Cannon- 
st, E.C., and (works) South Molton-rd, Vic- 
toria Docks, E., London 

„G. B.“ (GRIFFITHS BEDELL) SURFACE СОМ. 
ТАСТ CO. (The). Otfices: Hamilton House, 
Bishopsgate-street, Without, London, Е.С. 

.. Works: Ilford, E. See Advt., р. 1318 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-mane, Victoria- 
ві, London, S.W. 

HURST, NELSON & CO, Ltd, Motherwell ‚ Chats- 
worth Wagon Works, near Chesterfield; and 
14, Leadenhall-st, London, Е.С. 

Mather & Platt, Ltd, Salford Iron works, Man- 
chester (Mather Manchester); and at London 
and Glasgow 

Parry & Co, 70, Gracechurch-st, London, E.C. 

Railway Construction & General Development Со 
(Tasmania), Ltd, 12, Victoria-st, London, S. W. 

WEDEKIND, Н., 110, Fenchurch-st, London, 
KE 


LICHT RAILWAY PLANT AND MACHINERY BUILDERS. 


BRUSH ELECTRICAL ENGINEERING CO. 
Ltd,Victoria Works, Belvedere-rd, Lambeth 
London, S. E. 

DOWSING RADIANT HEAT CO, Ltd, 24 
Budge-row, Cannon-st, London, Е.С. (Elec. 
tric L{[caters) See Advts., рр. 1081 and 1244 

HARDY PATENT PICK CO, Ltd, Heeley, Sheffield ; 
& 22, Queen Victoria-st, London, Е.С. 

PEEBLES (BRUCE) & CO, Ltd, Edinburgh 


LICHT RAILWAY ROLLINC STOCK, MANUFAC- 
TURERS OF. 


BRUSH ELECTRICAL ENGINEERING CO 
Ltd, Victoria Works, Bel vedere-rd, Lambeth 
London, S.E. 


LICHT RAILWAYS (ELECTRIC). Sce Railways and 
Tramways (Eleotrio), ». 1273. 


LICHTNINC ARRESTERS, MAKERS OF. 


Blackwell (Robert У.) & Co, Ltd., 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

BRITISH THOMSON-HOUSTON CO, Ltd, 
Head Office and Works, Rugby; Reg. 
Offices, 83, Cannon-st, London, E.C. ; and at 
Glasgow, Sheffield, Belfast, Manchester, 
Newcastle-on-Tyne and Cardiff See Advt., 


. 11 
BRITISH WESTINGHOUSE ELECTRIC and 
M'FG. CO, Ltd, Westinghouse-building, 
Norfolk-st, Strand, London, W.C. See 
Advt., p. 1091 
BRUSH ELECTRICAL ENGINEERING CO, 
Ltd., Victoria Works, Belvedere-rd, Lambeth, 


London, S.E. 
E-D 86* 
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CONSOLIDATED ELECTRICAL СО, - Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; and 94, Char- 
ing Cross-road, London, W.C. See Advt., 
p. 6 

Estler Bros, 25, Laurence Pountney-In, Саппоп- 
st, E.C., and (works) South Molton-rd, Vie, 
toria Docks, E., London 

MUIRHEAD & CO, 54, Old Broad-st, London, 
Е.С. Works: Elmers Епа, Keut See Advt., 
p. 1156 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 450 West- 
minster), and York-mansion, York-st (Siem- 
bralos London, 45? Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne 

Walters (Philip) & Co, 249 and 251, Kensal-rd, 
and Conlan-st, London, W. 


LICHTNINC CONDUCTORS, Makers and Contractors 
for the Erection of. 


Anderson (R.) & Co, 101, Leadenhall-st, London, 
E. C. 

Baxendale & Co, Miller-st, Manchester; and 
at Edinburgh (Makers) 

BENHAM & FROUD, Limited, Chandos House, 
Store-st, London, W.C. 

Binks Bros., Strafford-st, Millwall, London, Е. 

Birt (A. W.) & Sons, Tower Works, 23, Wapping 
Hich-st, London, E. 

Cox- Walkers, North-Eastern Electric Works, 
Darlington; and 58, York-pl, Edinburgh 

CROGGAN & CO, Limited, 16 and 230, Upper 
Thames-st, London, 15.0.; 2, Bixteth-st, 
Liverpool; and 7, John-st. Glasgow 

Cross (G.) & Sons, 22, Grange rd, Smethwick, 
Birmingham 

Cutting (К. С.) & Со, 1, Wardrobe-pl, Doctors’ 
Commons, and 13, Paternoster-row, London, 
Е.С, 

Davis (Ј.) & Со, 51, Tyrell.st, Pradford 

Davis (J.) & Son (Derby), Ltd, All Saints Works, 
Derby ; and 26, Victoria-st, London, S.W. 

DENNIS (W. Е.) & CO (Agents for Felten & 
Guilleaume Carlxwerk Actien-Gesellschaft, 
Mitlheim-on-Rhine), Albert-bldgs, 49, Queen 
Victoria-st, London, К.С, See Advt., p. 7 

Ellis (Е.) & Со, 149, Three Colt-st, Limehouse, 
London, E. 
Faulkner, J., 13, Great Ducie-st, Strangeways, 
Manchester ; and 198, York-st, Beltast 
Felten & Guilleaume Carlswerk Actien- Gesell- 
schaft, Mülheim-on- Rhine (Agents: W. F. 
решив & Co, Albert-bldgs, 49, Queen Vic- 
toria-st, London, E. C.) See Advt., p. 7 

Frankland, Phillips & Co, 102, Fenchurch.st, 
London, E. C. 

GENT & HURLEY, 44, Belvoir-st, Leicester 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-mans, Victoria- 
Bt, London, S.W. 

Golding, J. H., Amhurst Electrical Works, Garn- 
hum at, Stoke Newington, London, №, 


Haggie Bros, Ltd, Gateshead-on-Tyne 
HAGGIE (R. HOOD) & SON, LTD, Queeu.st, 
Newcastle-on-Tyne ; and 35, Lime-st, Lon- 
don, Е.С. See Advts., рр. 859 and 1243 
Harrison, W. E., Regent-ter, Sheffield 
JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, Е.С. Вее Advt., p. 5 
Laidler, Thomas, 4, Lee-st, Limehouse, London, E. 
Larkins, Win, 15, Alfred.st, Bow, London, E. 
LEWIS, JOSEPH, 5 and 6, Great Winchester-st, 
London, Е.С. (4053 Central) | 
Conductors supplied of highest conductivity 
copper ready for вазу fixing, and erected with- 
out expense of Seet Soll ing, in any part of the 
kingdom. Patentee of the “Lewis Link,” the 
only Lightning Conductor coupling in one 
piee Prize medal—Electrical Exhibition, 
Crystal Palace, 1892. Illustrations, &c., Free. 
Trade estimates. 
Sec “ Chimney Shafts, &c., Repairers of." 


MeWhirter, William, 214, Holm-st, Glasgow 

Miskin & Rice, 110, St. Martin’s-lane, London, 
W.C. ; and St. Albans, Herts 

Mudtord’s Arrow Electrical Works, Jackson-rd, 
Holloway, London, N. 

Saxonia Electrical Wire Co, Roan Works, Roan- 
st, Greenwich, London, N.E. 

Sibley & Со, 171, Queen Victoria-st, London, Е.С, 

Swinnerton (G.) & Son, Shireland-rd, Smethwick 

Tosh (David) & Son, 77, Queen-st, Glasgow; 
and (works) Houston-st, Greenock 


LICHTNINC CONDUCTOR TESTING SETS, MAKERS OF. 


SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 West- 
minster), and York-mansion, York-st (Sicm- 
bralos London, 4532 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on- T gne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbuurne 


LINE MATERIAL MANUFACTURERS. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, Е.С.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1076 

BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lance., Helsby, 
near Warrington; and at Lennox Hous,, 
Norfolk-st, London, W. C. Works: Ргевсог, 
Helsby, and Liverpool See insert Advt. 
facing p. 1042 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Mitlheim-on-Rhine (Agents: W. F. 
Dennis & Co, Albert-bldgs, 49, Queen 
Victoria-st, London, E. C.) See Advt., p. 7 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., р. 5 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Sicmens London, 480 West- 
minster), and York-maneion, York-at (Sie,, 
bralos London, 432 Westminster, West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Сага ; 
also at Sydney and Melbourne 
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= PERFECT 
2 LUBRICATOR 


THE NEW IMPROVED 


* ROCHESTER" AUTOMATIC LUBRICATOR 


Apply for Catalogue E. 


THE BRITISH & AMERICAN MANUFACTURERS’ AGENCY, 66 & 66, Chancery Lane, London, V. c. 


LINESMEN'S IMPLEMENTS, MAKERS OF. | Thompson Bros, 155, Fenchurch-st, London, 
HAINES & CO, 33, Minories, London, E.C. . К.С, ; апа at Glasgow 
HARDY PATENT PICK 00, Ltd, Heeley, Sheffield; | “СОХ (W. H) & CO, Ltd, Offices 23, 
and 22, Queen Victoria-st, London, E.C. | ај ин an ‚ Southwark-st, 


London, S.E. See Advt., p. 3 


| 
LITHARCE FOR ELECTRICAL PURPOSES, MAKERS OF. | LUBRICATINC OIL MERCHANTS. 


Locke, Lancaster & W. W. & R. Johnson & Sons, | Christopher (J.) & Sons, 35 and 55в, Clerkenwell- 
Ltd, 94, Gracechurch-st, London, Е.С. rd, London, E.C. 
SMITH (GEO.) & SON, 5, Philpot-In, London, Е.С. 


LUBRICATION, PNEUMATIC AND AUTOMATIC. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan Bee Advts, pp 1050 and 1276 

Snowdon, Sons E Co, Ltd, Millwall, London, E. 

Stern-Sonneborn Oil Co, 57, Gracechurch.st, 
London, Е.С. 

Tomey & Sons, л Glass Works, Perth 

WILLCOX (W. H.) & CO, Ltd, Offices 23, 
Warehouses 53 and 36, Southwark- st, 
London, S.E. Вее Adyt., р. 3 


LOCAL AUTHORITIES AND THEIR OFFICIALS. 
(See pages 632 to 659.) 


O COMOTIVES (ELECTRIC) FOR RAILWAYS AND 
TRAMWAYS, MAKERS OF. 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Munchestcr) ; and at London 
and Glasgow 

TYER (Е.) e CO, 43, Grey-st, and (stores) 79, 
High Bridge, Newcastle-on- Tyne 


PRETERE 


| LUBRICATORS, MAKERS OF. 

LOCOMOTIVE CRANES (ELECTRIC), MAKERS OF. Blackwell (Bobert W.) & Co, Ltd, 59, City-rd, 
Glasgow Electric Crane and Hoist Со, Ltd, Park- Londoo, E.C. ; and at Paria, Brussels and 

head, Glasgow | Milan Bee Advts., pp. 1050 and 1276 
SMITH, THOMAS, Steam and Electric Crane | BRITISH & AMERICAN MANUFACTURERS’ 
Works, Old Foundry, Rodley. near Leeds ; AGENCY, 65 and 66, Сћапсегу Jane, London, 

and 9, Victoria-st, London, S.W. | W.C. See Advts. above and p. 1258 
Snowdon, Sons & Co, Ltd, Millwall, London, E. 
LUBRICANT MANUFACTURERS Stern-Sonneborn Oil Су, 57, Gracechurch- at, 
. London, Е.С. 


ASBESTOS COMPANY (THE UNITED), Ltd., | Тошеу & Sons, Tay Glass W T Perth 

Dock House, Billiter-st, London, E.C. ; and | Trier Bros, 1, Gt. George-st, London, S.W 

54, Deansgate, Manchester WILLCOX (W. H.) & CO, Ltd, Offices 25, 
Black well, Wm., Victoria-rd, Aston, Birmingham Warehouses 34 and 36, Southwark.st 
Blumann & Stern, Limited, Plough Bridge, London, S.E. See Advt., р. 3 

Deptford, London, S.E. 


Son, Wellington Works, B 
= Inden, p sea LUBRIGATORS (CRAPHITE), MAKERS ОР. 


HAINES & CO, 55, Minories, London, Е.С Snowdon, Sons & Co, Ltd, Millwall, London, E. 

Lubricant Co, Broad-rd, Acocks Green, near  Stern-Sonveborn ОЙ Co, 57, Gracechurch-at, 
Birmingham London, Е.С. 

Mawson, Clark & Co, Newcastle-on-Tyne 


ROSE (SIR W. A.) & CO, 66, Upper Thames-st, 
E. C, and Rose's Wharf, Millwall, London, E. LUBRICATORS (GUNMETAL), MAKERS OF. 
Snowdon, Sons & Co, Ltd, Millwall, London, E. | Snowdon, Sons & Co, Ltd, Millwall, London, E. 
Stern-Sonneborn Oil Co, 57, Gracechurch-st, | Stern-Sonneborn Oil Co, 57, Gracechurch.st, 

London, E.C. London, E.C. 


1904.—“ THE ELECTRICIAN” 


MAC—MAC 


1242 


MACHINE BELTINC MANUFACTURERS. 
(See also Driving Band Makers, pag: 1063.) 


FLEMING, BIRKBY & GOODALL, Linited, 
West Grove Mill, Halifax ; and 39 Lime-st, 
London, Е.С. (Fleming Halifax 48; Jimcrow 
London, 2800 Avenue) See Advts., pp. 1063 
and 1270 

HAINES & CO, 33, Minories, London, E.C. 
(Sokurite) 

HENDRY, JAMES, 252, Main st, Bridgeton, Glas- 
gow Bee Advt. facing р. 1036 

Wallach Bros, 57. Gracechurch-st, London, E.C. 

WILLCOX (W. Н.) & CO, Ltd, Offices 23, 
Warehouses 34 and 36, Southwark-st, 
London, S.E. See Advt., p. 3 


MACHINE TOOL MAKERS. 

Birch (G.) & Co, Islington Tool Works, Sal- 
ford, Manchester 

De Bergue & Co, Ltd, Strangeways Iron Works, 
Manchester 

Easterbrook, Allcard & Co, Ltd, Sheffield ; and 
39, Lime-st, London, E.C. 

Neville Bros, 7, James-st, Liverpool 

SELIG, SONNENTHAL & С0, 85, Queen Victoria- 
st, and Lambeth-hill, Lendon, Е.С. (Selig 
London) 

Smith (G. F.), Ltd, Paragon Ironworks, Halifax 

Spencer (James) & Co, Chamber Iron Works, 
Hollinwood, Manchester 

Wallach Bros, 57, Gracechurch-at, London, Е.С. 

Wilkinson (G.) & Sons, Bradford-rd Tool Works, 
Keighley 

Wilson (John) & Son, Vulcan Works, Johnstone, 
№.В. 


MACHINERY MERCHANTS AND AGENTS. 

Arndt & Cohn, Salisbury House, London Wall, 
London, E.C. 

Aston Bros, Ltd, 18, Astons Quay, Dublin 

Brown, Andrew, 110, Cannon-st, London, E. C. 

International Machinery Corporation, Ltd, 87, 
Chancery-lane, London, Е.С. 

Kerr, R. L., 41, Dalton-st, Manchester 

McEwan (James) & Co., Limited, 27, Lombard- 
&t, London, Е.С. 

Philips, Chas D., Emlyn Works, Newport- 
Mon. ; and Gloucester 

Robinson (Е. А.) & Co, 54, Old Broad-st, Lon- 
don, E.C. 

Sanders & Co, 110, Cannon.st London, E.C. 

Suffert, von Laer & Co, Leadenhall-bidgs, 
London, E. C. 


MACNET FORCINCS, MAKERS OF. 
JENKINS, ROBERT, 88, Bishopsgate-st Within, 
London, E.C. 
SCHULTZ (GEORGE) & CO, 22-23, Laurence- 
Pountney-lane, London, Е.С. 


MACNET MAKERS. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury. London, N. See insert Advt. 
facing p. 1292 


MACNET WINDING APPARATUS, MAKERS OF. 


Larmuth (T.“ & Co, Cross- lu. Salford, Manchester 
Neville Bros, 7, James-st, Liverpool 


MACNETIC CLUTCHES, MAKERS OF. 
Key Engineering Co, Ltd, 82, Victoria-st, Lon- 
don, S. W.; and 14, College Land, St. Mary'e- 
st, Manchester 


MACNETIC SEPARATORS, MAKERS OF. 


Christy Bros & Middleton (formerly Christy 
Bros), Chelinsford, Essex 


MACNETO BELLS, MAKERS OF. 

BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, Е.С. Works: Beeston, Notts. 
See Advt., p. 1304 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Адућ, 
facing p. 1292 


MACNETO AND ELECTRIC MACHINE MANU- 
FACTURERS. 
CONSOLIDATED ELECTRICAL CO, Ltd, 

Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 

facing p. 1292 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 Weat- 
minster), and York-mansion, York-st (Siem- 
bralos London, 422 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and iff ; 
also at Sydney and Melbourne 


MACNETO EXPLODERS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton- grove, 
Canonbury, London, №. See insert Adet, 
facing p. 1292 


MACNETO EXTENSION BELLS AND LICHTNINC 
ARRESTERS, MAKERS OF. 
CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton - grove, 
Canonbury, London, №. See insert Advt, 
facing p. 1292 


MACNETO CENERATORS, MAKERS OF. 
CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton - grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 


MAGNETS MACHINES, MAKERS OF. 


SIMPSON BROS of Hapton), Ltd, Hapton, near 
Burnley 


MACNETO SWITCH BELLS, MAKERS OF. 

CONSOLIDATED ELECTRICAL CO, Lta, 
Northamptoa Works, Northampton - grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 


MACNETOMETERS, MAKERS OF. 


CAMBRIDGE SCIENTIFIC INSTRUMENT 


COMPANY, Ltd, Carlyle-rd, Cambridge; 
and 92, Hatton.gdn, London, Е.С. gee 
Advt., p. 1225 
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JOHNSON & PHLILIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 


MAIN CUT-OUTS, MAKERS OF. 

British Johns-Manville Co, Ltd,81, Fenchurch-st, 
London, E.C. 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton - grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

Keigbley Electrical Engineering Co, Ltd, Vulcan 
Works, Keighley 


MALLEABLE IRON CASTINCS. 

BERGISH STEEL POUNDRY, 39, Victoria.st, 
Westminster, London, S.W. 

Carr (Rowland) & Co, 6 and 8, Lime-st-sq, 
London, E.C. ; and at Glasgow and Man- 
chester 

Dronfield Casting Co, Dronfield, near Sheffield 

QUEST (JOHN) & SON, Wolverhampton-road, 
Walsall 

HARDY PATENT PICK CO, Ltd, Heeley, Sheffield; 
and 22, Queen Victoria-st, London, E.C. 


MANCANESE MERCHANTS. 
(See Metal Merchants, р. 1248.) 


MANCANESE ORE, IMPORTERS OF. 


THOMAS & STRACHAN, 11, Irwell.chmbrs, 
Liverpool See Advt., p. 1246 


MANCANESE STEEL, MAKERS OF. 


ALLEN (EDGAR) & CO, Ltd, Imperial Steel 
Worke, Tinsley, Sheffield See insert Advt. 
facing p. 1262 


MANILLA ROPE MANUFACTURERS. 


WAS пиле. R. HOOD HAGGIE 
qoe HOOD B AND SON, Ltd., 
MANILLA Rope" NEWCASTLR-ON-TYNE 
(Established, 1789), 


Makers of 

FLEXIBLE STEEL 
WIRE CORDS 
of Superior Quality, for 
suspending ARC LAMPS 

and other purp- ses. 
Blocks fitted up with 
Manila Tackle Falls. 
Wire Ropes for Guys. 


Tels.: “H e Newcastle- 
on-Tyne.” “Haggie London.’ 


London Branch : 

85, LIME STREET, E С. 
Telephone 987 Avenue. 
Branches also at Cardiff, 
Hull. N. Shields, and 

Glasgow. 


R. 8000 HACCIE & SON, Ltd. 


MARBLE AND SLATE, WORKERS IN. 


BRABY Е. & С., Bangor Wharf, Belvedere-rd, 
and Peckham, S.E., and at Willeaden, N.W., 
London 

HARE (H.) & Co, Kingston Works, Park-rd, 
Hull See Advt., p. 1284 

INIGO JONES & CO, Tudor Slate Works, Groes- 
lon, R.S.0., N. Wales See Advt., р. 1283 
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MARINE EXPERTS (ELECTRICAL). 
Walker, Sydney F., Bloomfield-cres, Bath 


MARINE VOLT- AND AMPERE-METERS, MAKERS OF. 


EVERETT, EDGCUMBE & CO, 151 and 152, 
Great Saffron-hill, London, E.C. See Advt., 
p. 1021 

NALDER BROS. & THOMPSON, Ltd, 34, 
Queen-st, London, Е.С. See Advts., pp. 1022 
and 1327 


MATHEMATICAL INSTRUMENT MAKERS. 


(See also Scientific Instrument Makers, р. 1281.) 


Davis (J.) & Son (Derby), Ltd, All Saints Works, 
Derby ; and 26, Victoria-st, London, S.W. 

ELLIOTT BROS, Century Werks, Lewisham, 
London, S.E. (Ohm London, 218 Deptford) 
London office : 56, Leicester-aq, W.C. (3552 


Gerrard) 

HALL (B. J.) & CO, 39, Victoria-st, S.W., 57, 
Walbrook, E C., and 5, Duke-st, Adelphi, 
W.C., London; and at 32, Paradise.st, 
Birmingham 

Harling, W. H., 47, Finsbury-pvmt, London, E.C. 

Hughes (Henry) & Sou, Ltd, 59, Fenchurch.st. 
London, E.C. 


MEASURINC INSTRUMENT MAKERS. 


CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E.C. ; and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

ELECTRICAL COMPANY, Ltd, 121-125 
Charing Cross- rd, and 162, Shaftesbury-ave, 
London, W. C.; Grosvenor - chmbrs, 33 
Blackfriars-st, Manchester ; Baltic-chmbrs, 
Wellington - st, Glasgow; 134, North-st, 
Brighton ; 17, York-st, Sheffield; and at 
Belfast and Dublin See insert Advt. facing 
p. 1092 

EVERETT, EDGCUMBE & CO, 151 and 152 
Great Saffron-hill, London, Е.С. See Advt., 
p. 1021 

FISHER, W. CLARK. Office and Works: 123, 
Gordon-rd, Ealing, London, W. 

HODGES (CECIL) & Co, 52, Queen Victoria- 
st, E.C., and (works), Millwall, E., London 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, E.C. See Advt., p. 5 

McWhirter, William, 214, Holm-st, Glasgow 

NALDER BROS. & CO, 12, Carteret-st, Queen 
Anne’s Gate, Westminster, London, S.W. 
See Advt., p. 1156 

PITKIN (JAMES) & CO., 56, Red Lion-st,Clerken- 
well, London, E.C, 

SUN ELECTRICAL CO, Ltd, 118.120, Charing 
Cross-rd, London, W.C. 


MECHANICAL DRAUCHT, CONTRACTORS FOR. 


BENNIS (ED.) & CO, Ltd, Little Hulton, Bolton ; 
and 28, Victoria-st, Westminster, London, 
S.W. Вее Advt. inside back cover 

Matthews & Yates, Limited, Swinton, Lanes. ; 
and London 
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THE DOWSING 
Radiant Heat and Light Treatment 


FOR RHEUMATISM, GOUT, ARTHRITIS, LUMBAGO, SCIATICA, SPRAIN, 
STIFF AND PAINFUL JOINTS, AND MANY DISORDERS OF 
THE DIGESTIVE ORGANS. 


This system of treatment differs from all so-called hot-air a. plications and it is claimed that greater benefit 
can ће derived from the direct application of Luminous Heat В: ys, which in the Dowsing System are thrown 
direct upon the body. 


The following are some opinions of Leading English Medical Men :— 


“In the Radiant Heat Electric Heat Baths we have an agen‘ which, while supplying all the advantages of 
other forms of heat baths, possesses something more, namely, the luminous rays. By their use we may derive 
much of the benetit of sunshine as compared to that of other modes of heating.” 

“ If one considers for а moment the remarkable effects which can be produced by sun baths it is forced upon 
the mind that in the luminous rays there are probably therapeutical effects not. possessed by the non-luminous.’ 

“I consider the ideal source of heat for such а purpose is а luminous one," 

“The necessity of the human body for light and air is of universal recognition, people become anamic when 
deprived of licht. . ћете аге some special therapeutic properties in radiant heat.” 


—- — — De е —— — а А a, 3 


THE DOWSING RADIANT HEAT co., LTD. 


Registered Office: 24, BUDGE ROW, CANNON STREET, E.C. 
THE COMPANY'S CHIEF ESTABLISHMENTS ARE -— 


LONDON, 28, York Place, Baker Street., М. BATH, 5, Oxford Row. BOURNEMOUTH, Clen Fern Cardens. 
ALSO AT FOLLOWING ADDRESSES — 


Balham | Buxton Edinburgh ‚ Handrindod Wells | Norwood Sheffield 
Barmouth Cambridge Exeter | London, 2s, York Place, Nottingham | Southport 

Bath ‚ Canterbury Exmouth Baker St., W. (Com- | Oldham Torquay 

Belfast Chelsea Glasgow рапу 5 Institution) aud Oxford | Тип "ridge Wells 
Bexhill | Cheltenham. | Hastings à number of Branches | Plymouth Upper Norwood 
Birmingham ' Cork Harrogate Lymington | Redhill | Ventnor 
Bournemouth Croydon Hull Manchester | Matlock | Ryde ' Virginia Water 
Bradford Dublin Leamington | Matlock House Hydro- ` St. Leonards | West Kirby 
Bristol Dunblane Leeds Newcastle [pathic ` Nearborough | Woodhall Spa 
Bromley | Eastbourne Liverpool Norwich Shanklin Yarmouth | York 


Branches in all Chief Towns in British 18103, on the Continent and America. 


MECHANICAL STOKERS, MAKERS OF. | MEDICAL INSTITUTIONS. 


BENNIS (ED.) & CO, Ltd, Little Hulton, Bolton ; | DOWSING RADIANT HEAT CO, Ltd, 24, 
and 28, Victoria-st, Westminster, London, | Видре-гот, Cannon-st, London, Е.С. Ser 
S. W. Вее Advt. inside back cover ' particulars under “ Electro Mcdical Institu- 

Meldrum Bros., Ltd, Timperley, Manchester : | tion р. 115S, aui also Advts. above and p. 1081 


and 66, Victoria-st, London, S.W. 
а METAL CASTINCS, MAKERS OF. 


| Carr (Rowland) & Co, 6 and 8, Lime-st-sq, 
MEDICAL APPARATUS AND SPECIALITIES, London, Е.С.; and at Glasgow and Man- 


MAKERS OF. chester 

1 = T" | Е CONSOLIPATED ELECTRICAL CO, Ltd, 

BRITISH PROMETHEUS COMPANY, Lu Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1293 

Falkirk Iron Co, 67, Upper Thames at, London, 
E.C. ; and at Falkirk, N.B. 

PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, S.E. 
See Advt., p. 1012 


MEDICAL BATTERIES, MAKERS QF. , METAL MANUFACTURERS AND FOUNDERS. 
(See also Batteries, Makers of, р. 788.) | Сепега!. 


BRISTOL ELECTRIC SAFETY LAMP WORKS, | Anti-Attrition Metal Co, Ltd, Emerson-st, 
40, Great Smith-st, Westminster, London, Southwark, London, S.E. 
S.W. See Advt., p. 1265 Baldwin's, Ltd, Wilden, near Stourport 
Hale Bros., 156, Upper Thames-at, and 21, Bash- | Cookson & Co, Newcastle-on-Tyne 
lane, Cannon-st, London, Е.С. Dewrance & Со, 165, Gt. Dover-st, London, S.E. 
Peto & Radíord, Ltd., Office 55, Works 57в, , Elliott's Metal Co, Ltd, Selly Oak, near Bir. 
Hatton-gdn, London, Е.С. mingham ; and Burry Port, South Wales 
Rosenberg (A.) & Со, 21, Southampton, row, Lon- Hoyt Metal Co of Great Britain. 26, Rilliter-st, 
don, W.. | E.C., aud (works) Millwall, E., London 


3 


| 
| 
18. London- rd, Kingston- on-Thames (Ртоте- | 
thens Kingston-on- Thames, 199 P.O. King- | 
ston) For detuils of our Manufactures see | 
page 758 | 
Rosenberg (A.) & Co, 21, Southampton-row, 
London, E.C. | 

| 
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JOHNSON, MATTHEY & CO, Ltd, 74 to 81, 


Hatton-gdn,London,E.C. See Advt., p. 1261 


Keiffenheim (A.) & Sons, Prudentiial-hldgs, New- 
castle-on-Tyne 

PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, Е.С. 
See Advt., p. 1012 

Stevenson’s Metal Со, Moorson-st Works, Bir- 
mingham 

Storey (Isaac) & Son, Empress Foundry, Corn- 
brook, Manchester 


Aluminium. 


British Aluminium Co, Limited, 9, Victoria-st, 
London, S.W. ; Factories: Larne Harbour, 
Milton, Staffs., and Greenock, N. B.; and at 
Foyers, N.B. | 

GOODWIN (Н. G.) & SON, 16, Charles-st, 
Hatton-gdn, London, К.С. See Advt., р. 1335 

JOHNSON, MATTHEY & CO, Ltd, 74.81, 
Hatton-gdn, London, E.C. See Advt., p, 


1261 
SCHULTZ (GEORGE) & CO, 22 aud 23, Laur- 
ence Pountney-lane, London, E.C. 


Bowen & Co, 6, Mount Pleasant, Gray's Iun- 
rd, London, W.C. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. 8ee insert Advt. 
facing p. 1292 

GOODWIN (H. G.) & Son, 16, Charles.st, 
Hatton-gdn, London, Е.С. See Advt.,p. 1335 

PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, S.E. 
Bee Advt., p. 1012 

Suffield & Brown, Dolphin-lane, Poplar, Lon- 
don, E. 


Bronze. 
Keidenheim (A.) & Sons, Prudential-bldgs, New- 
castle-on-Tyne 
PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, S.E. 
See Advt., p. 1012 


Copper. 

Broughton Copper Co, Ltd, Broughton Copper 
Works, Manchester; and at London and 
Glasgow 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 ` 

Espir, Fernand, 3, East Indlia- avenue, London, 
Е.С. Sole Agent for the Compagnie des 
Tréfileries du Havre) See Advts. in Con- 
TINENTAL DIVISION. 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliarnent-mans, Vic- 
toria-st, London, S.W. 

SMITH, (GEO.) & SON, 5, Philpot-lane, Lon- 
don, Е.С. 

Williama, Foster & Co. and Pascoe, Grenfell & 
Sons, Ltd, Swansea ; and London 


Delta. 
Delta Metal Co, Ltd, 110, Cap non-st, London 
E. C.; Works: 29, Pomervy-st, London, S. E.; 
and at Birmingham 


For Teleg 


Сегтап Silver. 
HECKFORD, ARTHUR E., Birmingham Metal 
Works, Birmingham 
PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, S.E. 
See Advt., p. 1012 


Iron. 

BUMSTED & CHANDLER, Саппоск Chase 
Foundry and Engine Works, Heduesford, 
Staffs. See Advt., p. 10 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

Kittel & Co, Ltd, 5, Fenchurch-st, London, Е.С. 


Lead. 


Farmiloe T. & W., Ltd, 19, 21 and 23, Rochester- 
row, Westminster, London, S.W. 

Grey & Marten, Ltd, Southwark Bridge, London, 
S.E 


Locke, Blackett & Co, Ltd, Gallowgate, New- 
castle-upon- Tyne 
UIRK, BARTON & CO, 9, (i:acechurch-st, E.C., 
and (works) Rotherhithe-st, S.E., London 
SMITH (GEO.) & SON, 5, Philpot-lane, Lon- 
don Е.С. 


Manganese. 


THOMAS & STRACHAN, 11, Irwell-chmbrs, 
Liverpool See Advt. on next page 


Manganese Bronze. 


KEIFFENHEIM (A.) & SONS, Prudential-bldgs, 
Neweastle-on-T' s ne 


Phosphor Bronze. 

BUMSTED & CHANDLER. Cannock Chase 
Foundry and Engine Werks, Hednesford, 
Staffs. See Advt., p. 10 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №, See insert Advt. 
facing p. 1292 

Keiffenheim (A.) & Sons, Prudential-bldgs, New- 
castle-on-Tyne 

PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, S. E. 
(Phosphor Bronze Alloys and Wire) See 
Advt., p. 1012 


Platinum and Platina. 


Jamieson, W. & J., 3, Upper James-st, Golden-sy, 
London, УУ. 

JOHNSON, MATTHEY & CO, Limited, 74 to 
81, Hatton-gdn, London, Е.С. See Adyt., 
p. 1261 


Silicium Bronze. 
PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, S.E. 
See Advt., p. 1012 


Solder. 
Grey & Marten, Ltd, Southwark Bridge, London, 
S. E. 
NEALE, d. w., 85, Upper Thames-st, London, 
Е.С. See Advt., p. 1286 
QUIRE, BARTON & CO, 9, Gracechurch.st, E.C., 
and (works) Rotherhithe-st, E.C., London 


hie Addresses and Telephone. Numbers sce Alphabetical Section. 
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LUMPS, NUTS, PEA, RICE, GRAINS & GROUND FOR BATTERY & OTHER PURPOSES. 


THOMAS & STRACHAN, ите оао 


„еп Chambers, 


ЗреКег. 
Grey & Marten, Ltd, Southwark Bridge, London, 
S.E. 
Steel. 


Brown Bayley's Steel Works, Limited, Sheffield ; 

Lanarkshire Steel Co, Ltd, Motherwell, Glasgow 

Osborn (Samuel) & Co, Clyde Steel and Iron 
Works, Sheffield 

Vickera, Sons & Maxim, River Don Works, 
Sheffield ; 28 and 32, Victoria-st, London, 
S.W.; and at Barrow and Erith 

Woodhouse & Rixson, Sheffield 


Tin. 
Grey & Marten, Ltd, Southwark Bridge, London, 
S.E 


PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, S.E. 
See Advt., p. 1012 

QUIRK, BARTON & со, 9, Gracechurch-st, E.C., 
and (works) Rotherhithe-st, S.E., London 

SMITH (GEO.)& SON,5, Philpot- In, London, E. C. 


Tin and Lead Foils. 
PIN. Marten, Ltd, Southwark Bridge, London, 
E 


QUIRK, BARTON & CO, 9, Gracechurch-st, Е.С., 
and (works) Rotherhithe-st, S.E., London 


Zino. 
Be Marten, Ltd, Southwark Bridge, London, 
E 


METAL MERCHANTS, 
Ceneral. 
Bath (Hy.) & Son, 53, New Broad-st, London, E.C. 


BENNETT, WALTER, 60, Gracechurch-st, 
London, Е.С, 

Butland, W., 7a, Laurence Pountney-hill, Lon- 
don, Е.С. 


Clements, James, Highbury-chmbrs, Skinner-st, 
Newporr, Mon. 
Compound Metals Co, Ltd, 162-165, Birkbeck 
Bank-climbrs, Holborn, London, W.C. 
Hof (Chas.) & Co, 52, Leadenhall-st, London, Е.С. 
KEIFFENHEIM (A.)& SONS, Prudential-bldgs, 
Newcastle-on-Tyne 
Manganese Bronze, Phosphor Bronze, Мап- 
ganese Alloys, Gun Metal Ingots, Special Alloys 
and Metals. 


NEALE, G. W., 83, Upper Thames-st, London, 
Е.С. Вее Advt., p. 1286 

New Expanded Metal Co, Ltd, York-mansion, 
York.st, We stininster, London. S.W. 

OPPERMANN(CARL: ELECTRIC CARRIAGE 
CO, Ltd. 7, Underhill-ar, Arlington-rd, Cam- 
den Town, London, N.W., See Advt., p. 1250 

Peunelier & Co, 56, Gray's fnn-rd, London, W.C. 


Reichwald, August, Finsbury-pavement House, 
London, Е.С. ; and Newcastle-on-Tyne 
Rownson, Drew & Со, 225, Upper Thames-st, 

London, E.C. 

Tudors, Mash & Со, 17, College-hill, London, ЕС. 

Williams, Harvey & Co, Ltd, 17, Gracechurch-st, 
London, E.C. 

Afuminium. i 

London Aluminium Co, Ltd, Knightrider.st, 
London, E.C. 

Brass. 

Espir, Fernand, 5, East India-avenue, London, 
Е.С. (Speciality of French Screw Brass 
Rodding) See Advts. in CONTINENTAL Divi- 
SION 

Copper. 

Espir, Fernand, 3, East India-avenue, London 
E.C. (Sole Agent for the Compagnie des 
Tréfileries du Havre) See Advts. in Cox- 
TINENTAL DIVISION 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester ; and Parliament-mans, Victoria- 
st, London, S.W. 


Cerman Silver. 


HECKFORD, ARTHUR E., Birmingham Metal 
Worke, Birmingham 


Manganese. 
Everitt & Co, 40, Chapel-st, Liverpool | 
Flint, Wm. J., 70 and 71, Bi-hopsgate-st. Within, 
London, E.C. 
Mathews (John) & Co, Hatton-gdn Works, Liver- 


00 
THOMAS & STRACHAN, 11, Irwell-chmbrs, 
Liverpool See Advt. above 


Nickel. 


HECKFORD, ARTHUR E., Birmingham Metal 
Works, Birmingham 


Platinum. 


JOHNSON, MATTHEY & CO, Limited, 74 to 81, 
Hatton-gdn, London, Е.С. See Advt., р. 1261 


Solder. 
NEALE, G. W., 85, Upper Themes-st, London, 
E.C. See Advt., p. 1286 
QUIRK, BARTON & CO, 9. Сга’ echurch.st, E.C., 
and (worke) Rotherhithe-st, S.E., London 


Spelter. 
BENNETT, WALTER, 60, Gracechurch.at, 
London, Е.С. 
Steel. 
Sharpe, A. H., 6 aud 8, Enstcheap, London, Е.С. 
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METAL (OLD AND SCRAP) MERCHANTS. 


BENNETT, WALTER, 60, Gracechurch-st, 
London, E.C. 

Garnbam, J. В., 132, Upper Thames.st, Lond, К.С. 

ааш Ltd, Southwark Bridge, London, 


HECKFORD, ARTHUR E., Birmingham Metal 
Works, Birmiugham 


METAL POLISHER. 


STURTEVANT, T. T., St. Johu's Worka, 90 and 
92, Clerkenwell-rd, London, E.C. 8ee Advt., 
p. 1255 


METAL REFINERS. 


JOHNSON, MATTHEY & CO, 114,74 to 81, Hatton- 
gdn, London, Е.С. See Advt., p. 1261 

QUIRS, BARTON & ОО, 9, Gracechurch.at, E.C., 
and (works) Rotherhithe.st, У E., London 

Sheffield Smelting Company, Ltd, Sheffield; and 
at Birmingham and London 


METAL SHADES AND REFLECTORS, MAKERS OF. 
(See also Reflectors and Shades, р. 1278). 


Burman, R. H., Avon Works, Windmill.st, 
Horse Fair, Birmingliam 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Mazchester ; and 94, Char- 
ing Cross-rd, London, W.C. See Advt., p. 6 

Griffiths & Browett Ltd, Sole Agents, Wood & 
Penfold, 9. New Broad-st, London, Е.С. 

SUN ELECTRICAL СО, Ltd, 118-120, Charing 
Crose-rd, London, W.C. 


METAL SPINNERS. 


BENHAM & FROUD, Limited, Chandos House, 
Store-st, London, W.C. 
‚ В. Н, Avon Works, Windmill-st, 
Horse Fair, Birmingham 


METAL STAMPERS AND PIERCERS. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. 8ee insert Advt. 
facing p. 1292 

Groeber (H.) & Со, 2, Ridgmount-st, London, W. C. 

Jones Bros. & Co, Wolverhampton, Ltd, Wol- 
verhampton 

Mole (M.) & Son, Stamping and Piereing Works, 
Charlotte-st, Birmingham 

Neal, Ralph, 49 & 50, Percival- st, London, Е.С. 


METAL WORKERS. 


BENHAM & FROUD, Limited, Chandos House, 
Store-st, London, W.C. 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. Вее insert Advt. 
facing p. 1292 

Harvey (С. A.) & Co, 276, Borough High.st, 
London, S.E. 

Nash & Hull, 87, New Oxford-st, W.C., and 
Cleveland Mews, W., London 


KETALLIC PACKING FOR STEAM ENCINE STUFFING 
BOXES, MAKERS OF. 
Green & Boulding, 105, Bunhill-row, London, Е.С. 


Metallic Manufacturing Co, Ardrossan, near 
Glasgow; and 116, Hope--t, Glasgow 
Corrugated Metallic Jointing Rings all Shapes, 
and Fibrous Мес Packing Manufacturers. 
Ltd, Soho Works, Thornton-rd. Bradford 
WILLCOX W. H. & CO, Lid. Offices 23, ware- 
houses 54 and 36, Southwark-st, London, 
S. E. See Advt., p. 3 


METALLURCISTS (scc Eleotro-Metallurgists). 


METEOROLOCICAL INSTRUMENT MAKERS. 
(Sec also Solentifio Instrument Makers, р. 1277.) 


CAMBRIDGE SCIENTIFIC. INSTRUMENT 
COMPANY, Ltd, Carlyle-rd, Cambridge ; 
and 92, Hatton- garden, London, Е.С. 
See Advt., p. 1277 


METER DIALS, WORKS AND TRAINS, MAKERS OF. 
Stockall (J. J.) & Sons, Ltd, 6,-8 and 10, Clerken- 
well-rd, London, E.C. 


METERS (ELECTRIC), MAKERS OF. 
(See also Electricity Meters, p. 1180.) 


Aron Electricity Meter Co, Ltd, 114-118, 
Union-st, Borough, London, S.E. 

BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helsby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 

BRITISH THOMSON-HOUSTON CO., Ltd, 
Heal Office and Works, Rugby. Reg. 
Offices, 83, Cannon-street, London, Е.С.; 
and at Glasgow, Shetfield, Belfast, Man- 
chester, Newcaatle-on-Tyne and Cardiff 
See Advt. p. 11 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Lid, Victoria Works, Belvedere-rd, Label, 
London, S.E. 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, near Man- 
chester ; 78, King-st, Manchester; and 39, 
Victoria-st, London, S.W. See insert Advt. 
facing p. 1034 

Electrical Сопрапу, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury-ave, London, W. C.; 
Grosvenor chainbers, 35, Blacktriars - st, 
Manchester ` Baltic-chmbrs, Wellington-st, 
Glasgow; 134, North-st, Brighton; 17, York- 
at, Sheffield; and at Belfast and Dublin 
See insert Advt. facing p. 1092 

EVERSHED & VIGNOLES, LTD. Acton - lane 
Works, Chiswick, W., and 110, Cannon-st, 
E.C., London 

Ferranti, Limited, Hollinwood, Lancs. (Meter 
Depót, 29, St. John-sq, Clerkenwell, Lon- 
don, К.С.) 

GENERAL ELECTRIC COMPANY Ltd, 67, 
69 & 71, (Queen Victoria-xt, London, E. C.; 
and at Glasgow, Birmingham, Newcastle-on- 
Tyne, Manchester and Dublin See Advt. 
p. 1090 
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Ноо Лат —QHAWMBERLAIN & НООКНАМ, 144, 
4, New Bartholomew-st, Birmingham See 
Advt., p. 1181 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-et, Old 
Broad-st, London, Е.С. 8ее Advt., р. 5 

KEY ENGINEERING CO, LTD (THE), 82, Victoria- 
8t, London, S.W.; and 14, College Land, St. 
Mary's-st, Manchester 

REASON MANUFACTURING CO, Limited. 


Offices and Works: Lewes-rd, Brighton | 


Bee Advt., р. 1094 
SCHATTNER ELECTRICITY METER CO, 
Ltd, Tyndale Works, Upper-st, London, N, 

See Advt., p. 1181 
8 BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 480 West- 


minster), and York-mansion, York.st (Место | 


bralos London, 402 Westminster), West- 
minster, London, SW. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne. 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melboui ne 


Stanlev Instrument Co,66, Victoria-st, Lond, SW. 


VENNER & CO, 6, Old Queen-st, Westminster 
London, S.W. 


METERS (TWO-RATE;, MAKERS OF. 


REASON MANUFACTURING CO, Ltd. Offices 


and Works: Lewes-rd, Brighton See Advt У 
р. 1094 


MICA CHANNELS, TUBES, TROUCHS, &o., 
MAKERS ОР. 


MICA INSULATOR CO. Ltd, Empire Works, 
Blackhorse-lane, Walthamstow, London, Е. 
See Advt., р. 1226 


MICA CLOTH AND PAPER, MANUFACTURERS OF. 
MICA INSULATOR CO, Ltd. Empire Works, 
Blackhorse-lane, Walthamstow, London, Е. 
See Advt., p. 1226 


MICA MINERS, MERCHANTS, IMPORTERS, &o. 


(See lxo Insulating Materials— Mica, /›. 1226.) 

ATTWATER & BONS, Preston 

BAXTER, В. & S., 51, Мигтау даје, Dundee (Mine 
Owners and Manufacturers) See Advts., 
P. 1066 and CONTINENTAL DivisioN 

Brandt, Heiurich А.. 28, Minories, London, Е. 

BRITISH MICA CO, Ltd, Lebanon-rd Works, 
Wandsworth, London, S.W. (Importers) See 
Advt., p. 1068 

MEIROWSKY & CO, 22 aud 23, Laurence 
Pountney-In, London, E.C. See Advt., p. 1066 

TANNAHILL (A.) & CO, 14, Charterhouse-blilgs, 
London, Е.С. See Айу in CONTINENTAL 
Diviston 

Tulloch & Co, 4, Fenchurch-ave, London, Е.С. 

TURING & FINDLAY,17,Harp-In, London, Е.С. 

Wiggins (F.) & Sons, 102.103, Minories, Lond., E. C. 


MICROMETERS AND MEASURINC MACHINES, 
MAKERS OF. 

CAMBRIDGE SCIENTIFIC! INSTRUMENT 
COMPANY, Ltd, Carlyle rd, Cambridge; 
aud 92, Hatton- gan, London, E. C. See 
Advt., p. 1277 


NALDER BROS, & CO, 12, Carteret-st, Queen 


Anne's Gate, Westminster, London, S.W. 
Вее Advt., p. 1156 


MICROPHONE MAKERS. 


ING CO, 144, Byron House, 82-85, Fleet. 
8t, London, E.C. Works: Beeston, Notts. 
See Advt., p. 1304 

British Microphone Co, Ltd, 49, Queen Victoria- 


| 
| 
| BRITISH L. M. ERICSSON MANUFACTUR- 
st, London, E.C. 


| CONSOLIDATED ELECTRICAL CO, Ltd, 

| Northampton Works, Northampton-grove, 

| Canonbury, London, №. Зее insert Advt 
facing p. 1292 

| NUSSBAUM, G. A., C.E., 29, Ludgate-hill, Lon- 
don, E.C. See Advt., p. 1308 

| WESTERN ELECTRIC COMPANY, Bridge- 

| сћашђега, 171, Queen Victoria-st, London, 

| E.C.; and North Woolwich See Advt. p. 756 


| MICRO-TELEPHONES, POCKET, MAKERS ОР. 


| BRITISH Г. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
| st, London, Е.С. Works: Beeston, Хоџа, 
See Advt , p. 1304 
| CONSOLIDATED ELECTRICAL CO, Ltd, 
| Northampton Works, Northampton-grove, 
| Canonbury, London, N. See insert Adyt. 
| facing p. 1292 


MICRO-TELEPHONES, PORTABLE, MAKERS ОР. 


BRITISH L. M. ERICSSON MAN ОРАСТОВ- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
^t, London, Е.С. Works: Beeston, Notts. 
See Advt., p. 1304 

‚ CONSOLIDATED ELECTRICAL CO, Ltd, 

| Northampton Worke, N orthampton-grove, 

| Canopbury, London, N. See insert Advt. 

| facing p. 1292 

| 

| 


MILITARY AND OTHER PORTABLE TELEPHONES, 
MAKERS OF. 


BRITISH L. M. ERICSSON MANUFACTUR- 

ING CO, Ltd, Byron House, 82-85, Fleet- 

st, London, Е.С. Works: Beeston, Notts. 

| See Advt., р. 1304 

' CONSOLIDATED ELECTRICAL CO, Ltd, 

| Northampton Works, Northampton-grove, 
Canonbury, London, N. Bee insert Advt. 
facing p. 1292 

| Rosenberg (A.) & Co, 21, Southampton-row, 

London, Е.С. 

! WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs,171,Queen Victoria-st, London, E.C.: 

| and North Woolwich See Advt., p. 756 


| MILLING MACHINES, MAKERS OF. 


Birch (G.) & Co, Islington Tool Works, Salford, 
Manchester 
NEWBOLD'S MACHINE TOOL со, London 


bldga, 107, Upper Thames-st, London, Е.С. 


| 
| and Birmingham. Head Offices: Pearl. 


| 


| 


SELIG, SONNENTHAL & CO, 85, Queen Victoria 
st, and Lambeth-hill, London, Е.С. (Selig 
London) 

MILLING MACHINES, FOR ARMATURE AND сом. 

MUTATOR SLOTS, MAKERS ОР. 


Neville Bros., 7, James-st, Liverpool 
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MINERS' BATTERIES, MAKERS OF. 


BRISTOL ELECTRIC SAFETY LAMP WORKS, 
40, Great Smith-st, Westminster, London, 
S.W. See Advt., p. 1265 

CHLORIDE ELECTRICAL STORAGE СОМ. 
PANY, Ltd,Clifton Junction,nr Manchester; 
78, King.st, Manchester ; and 39, Victoria-st, 
London, S.W. See insert Advt. facing p. 1034 


MINERS’ SAFETY LAMPS, MAKERS OF, 


BRISTOL ELECTRIC SAFETY LAMP WORKS, 
40, Great Smith-st, Westminster, London, 
S.W. See Advt., p. 1265 

Davis (J.) & Son (Derby), Ltd, All Saints Works, 
Derby; and 26, Victoria. st. London, S. W. 

Incandeacent Electric Lamp Co, Ltd, Brook 
Green Worka, Hammersmith, W., and 31, 
Copthall-ave, E. C., London 

Peto & Radford, Ltd, Office 55, Works 57B, 
Hatton-gdn, London, E.C. 


MININC ENCINEERS (sce Engineers, Mining. р. 1203.) 


MININC EQUIPMENT (ELECTRIC), CONTRACTORS FOR. 


SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 47) West. 
minster), and York-mansion, York.st (Stem- 

8 London, 452 Westminster) West. 
minster, London, S.W., Works : Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 


MININC EXPERTS (ELECTRICAL). 
Walker, Sydney F., Bloomfield-cres, Bath 


MINING LOCOMOTIVES (ELECTRIC), MAKERS OF. 


Mather & Platt, Ltd, Salford Ironworks, Мап. 
chester (Mather Mu nehester) ; and at London 
and Glasgow 


MINING MACHINERY, MAKERS OF. 


HARDY PATENT PICK CO, Ltd, Heeley, Sheffield; 
and 22, Queen Victoria-st, London, Е.С. 
Jackson (Р, R.) & Co, Ltd, Salford Rolling Mills, 

chester 
WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet-st, London, Е.С. (Reactanve 
London, 582 and 2096 Holborn) See insert 
Advt, facing p. 1096 


MIRRORS AND DIVERCING LENSES FOR SEARCH 
LICHTS, MAKERS ОР. 
CLARKE, CHAPMAN & CO., Limited, Victoria 


Works, Gateshead-on-Tyne ; 50, Fenchurch. 

"t, London, E. C.; Tower-hldgs, Water-st, 

Liverpool ; 56, Victoria-st, Manchester ; and 
81, St, Vincent-st, Glasgow; See Advt., p. 24 

Estler Bros, 25, Laurence Pountney-lane, Can- 
Ron-st, E.C., and works) South Molton-rd, 
Victoria Docks, E., London 
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MODEL MAKERS. 


GOODWIN H. G.) & Son, 16, Charles-st, Hatton 
Garden, London, E. C. See Advt., p. 1335 

Rosenberg (A.) & Co, 21, Southampton row, Lon- 
don, W. C. 


MORSE TAPPER, PLUNCER AND PULL KEYS, 
MAKERS OF. 

BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, E. C. Works: Beeston, Notts. 
Bee Advt., p. 1304 


MOTOR CARS AND CARRIACES, MAKERS ОР. 

Electric Landaulet Co, Ltd, Niagara, York-st, 
Westminster, London, S.W. 

Electric Motive Power Company, Limited, 19, 
Dartmouth-st, Westminster, London, S.W 

Electromobile Со, Lid. 7, Curzon-st, Mayfair 
W., and Juxon-st, Lambeth, S. E., London 

Harvey (Julius) & Co, 11, Queen Victoria st, 
London, Е.С, 

Inmisch — Acme Motor & Traction (^ npany, 72, 
Finsbury- pavement, London, Е.С. Works, 
The Наш, Brentford, Middlesex 

Jarnes & Browne, Ltd, 342, King-st, Hammer- 
amith, London, W, 

Kreiger Electric Carriage Syndicate, Ltd, 484, 
Gillingham st, London, S.W, 

LANGDON.DAVIES MOTOR CO, Ltd, 101, South- 
wark-st, London, S.E, See Advts., pp. 1020 
and 1098 

Locomobile Со, of Great Britain, Ltd. 39 43, 
Sussex-pl, S. Kensington, London, S.W, 

Motor Car Со, Ltd, 163, Shattesbury-ave, Lon. 
don, \.С. 

Motor Carriage Co, 13, Regent-st, London, W, 

Motor Manufacturing Co, Ltd, 95, New Bond-st, 
London, W.; and Motor Mills, Coventry 

Mulliner, Н. J., 28, Brook-st, Boncl-st, London, W. 

OPPERMANN(CARL) ELECTRICCARRIAGE 
CO, Ltd, 7, Underhill-st, Arlington-rd, Cam- 
den "Town, London, N.W., See Дау}. 
оп next page. 

PRITCHETTS & GOLD, Ltd, Feltham, Middlesex 
(Pritehetts Filthum) See Advt., p. 1015 
Rolls (C. S.) & Со, Lillie-hall, Earl'a Court, Lon- 

dou, S. W.; and 28, Brook.«t, W., London 

ROYCE LIMIT ED. Manchester (Stitch Man. 
chester, Nat. 772 and. 7 -): and 1, Partick 
Hill-rd, Glasgow 

Sanders, Morgan & Co, Motor Car and Electrical 
Works, Cheltenham 

Simplex Motor Со, 23, High-st, Tonbridge 

Thrupp & Maberly, 421-429, Oxford.st, London, 
W 


United Motor Industries, 45, Great Marlborough- 
st, Regent-st, London, W, 


MOTOR CAR CEARINC, MAKERS OF, 

BERGISH STEEL FOUNDRY, 39, Victoria-st, 
Westminster, London, S.W, 

FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax and 59, Lime st, Lon. 
don, Е.С, ( Fleming Halifas, 48 ; Jimcrow 
London, 2800 Avenue) See Advts., pp. 1063 
and 1270 

“Teon” Motor Car Belts, Perfectly reliable. 
Raw Hide and Chrome Leather Motor-Cycle 
Belts, 
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THE CARL OPPERMANN ELECTRIC CARRIAGE 


Telephone : CO., LTD, 


orks 2019 KING's CROSS. 
Garage 298 VICTORIA. 


Electrical Motor Cars 
of every description. 


Electric Motors 
and Gearing. 


Electrotyping Dynamos 
and Complete Plant. 


Nickel-Plating Dynamos ` 
Tanks, Solutions, 
Anodes. 


Polishing Machinery. 


ELECTRICAL LANDAUL ТТЕ. 


7, UNDERHILL ST., Arlington Rd., Camdon Town, LONDON, N.W. 


MOTOR CAR ACCESSORIES, MAKERS OF. Ionides & Manuel, 116, Chancery la, London, W.C. 
SS OG zena- "ictoria- 
FLEMING, BIRKBY & GOODALL, Ltd, West 0 W 
Grove Mill, Halifax ; and 59, Lime-st, Lon- | OpPPERMANN(CARI.) ELECTRIC CARRIAGE 
don, Е.С. (Fleming Halifax, 48 ; Jimcrow CO, Ltd, 7, Underhill-at, Arlington-rd, Canı- 
E 3300 Avenue) See Advts., рр. 1063 den Town,Loudon,N.W. Вее Advt. above 
Th & Salte i 7C 
“Teon” Motor Car Belts. Perfectly Reliable. gan éiren? SE ы 
Raw Hide and Ge Leather Motor-Cyole | Whipple, 6. F., 17, High-st, Grantham 
etta. 
Kalker (E.) & Co, 7, Little Park-st, Coventry MOTOR CAR PUMPS, MAKERS OF. 
ipeo s E. mr and 5, Osborn. pl, Thorpe & Salter, 255, High Holborn, W. C., and 
ынанбоо (works) Holloway, N., London 


MOTOR CARS, ACENTS FOR AND DEALERS ІМ. MOTOR CAR WHEELS AND SPRINCS, MAKERS OF. 
Mack! (T. M.) & Co, 63, Dalblair-rd, Ayr; | BERGISH STEEL FOUNDRY, 59, Victoria-street, 


Bath-st, Glasgow ; and National Bank- Westminster, London, S.W. 
bldgs, Kilmarnock Toward (T.) & C, St. Lawrence Ironworks 
Thorpe & Salter, 255, High Holborn, W.C., and Burrell-rd, Newcastle-on-Tyne 
(works) Holloway, N., London 
Twentieth Century Motor Co, Ltd. Padua-rd, MOTORS, ELECTRIC, MAKERS OF. 
Penge, London, S.E. 
Whipple, С. F., 17, High-st, Grantham (See also Eleotrio Motors, page 1096). 
ACCUMULATOR AND MOTOR CONSTRUC- 
MOTOR CARS (ELECTRICAL) EQUIPMENT FOR, TION CO, Ltd, 308 and 304, Mansion House- 
MAKERS OF. chmbra, 11, Queen Victoria-st, London, Е.С. 
ROYCE LIMITED, Manchester (Switch Man- Bee Advt., р. 1016 


ter, Nat. 772 and 2562) ; and 1, Partick- ALLEN (W. H.), SON & Co, Ltd, Queen’s Engi- 
т. бшшш s AE neering Works, Bedford ; 27, Old Queen-st, 


WITTING, EBORALL & CO, Ltd, Temple Bar London, S.W. ; and at Glasgow and Belfast 
House, Fleet-st, London, Е.С. (Aeactancc Bee Advt., p. 16 
London, 582 and 5096 Holborn) See insert | Bergmann Electrical Worke, 6, Victoria-ave, 


BOUDREAUX, L (Agents, Le Carbone), 17, 
Water-lane, Great Tower-st, London, E.C. 
(Brushes for) See Advts., pp. 1044 and 1069 

Cozens-Hardy, E. Н. (O'Gorman & Cozens- | British Westinghouse Electric & M'fg. Co, Ltd, 
Hardy), 82, Victoria at, Westminster, S.W., Westinghouse-building, Norfolk-st, Strand, 
and 50, Ladbroke-grove, W., London | London, W.C. See Advt., р. 1091 


Advt. facing р. 1096 | Bishopsgate-st Without, London, E.C. 


MOTOR CARS AND MOTORS, EXPERTS IN. 
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BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere. rd, Lambeth, 
London, S.E. 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on- Tyne : 50, Fenchurch- 
st, London, E. C.: Tower-bldga, Water-st, 
Liv 1: 36, Victoria-st, Manchester: and 


Mavor & Coulson, Limited, 47, Broad-st, Mile 
End, Glasgow 


NEWTON BROTHERS, Full-street, and (works) 


Alfreton-rd, Derby 
OPPERMANN(CARL)ELECTRIC CARRIAGE 

CO, Ltd, 7, Underhill-at, Arlington-rd, Cain- 

den Town, London, N.W. SeeAdvt.. opposite 


81,5. Vincent.st, Glasgow See Adyt., р. 24 | PARKER, THOMAS, Limited, Wednestield.rd, 


DE GRELLE, HOUDRET & CO, 139, London 
Wall, London, E C. 


Wolverhampton 
PEEBLES (BRUCE) & CO, LTD, Edinburgh 


DICK, KERR & CO, LTD (Sole Selling Акепіз | RHODES ELECTRICAL MFG. CO, 70 and 71, 


for the English Electric Manufacturing Co, 
Ltd, Preston), Abchurch-yard, Cannon-at, 


London, E.C.; Albert-«4, Manchester; ДА, | 


St. Andrews-aq, Edinburgh; and Strand-rd, 
Preston (Dicker London, 5577 Bank) 

Driver (Geo.) & Sun, Sandys-row, Bishopsgate-st, 
London, E.C. 

Electrical Company, Ltd, 121-125, Charing Сговв- 
rd, and 162, Shaftesbury-ave, London, W.C. ; 
Grosvenor-chmbrs, 55, Blackfriars-st, Man- 
chester ; Baltic-chmbrs, Wellington-st, Glas- 
gow; 134, North-st, Brighton; 17, York-st, 
Sheffield; and at Belfast and Dublin See 
insert, Adyt. p. 1092 

ELECTROMOTORS, Ltd. Louisa-st, Openshaw, 
Manchester ; and 35, Queen Victoria-at, Lon- 
don, Е.С. 

PREUND, EDWIN, 39, Victoria-st, Westminster, 
London, S.W. See Advts., pp. 1253 and 1317 

FULLER- WENSTRÓM ELECTRICAL МАМО. 
FACTURING СО, 110, Cannon-st, London, 
Е.С. See Advt., p. 1065 

Hall (J. P.) & Co, Blackriding Iron Works, 
Werneth, Oldham 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS СО, Ltd, 106, Cannon-st, 
London, E.C. Works: Silvertown, Essex ; 
and Persan, France See Advt., p. 534 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Clun House, Surrey-street, 
London, W.C. See insert Advt. facing р. 1102 

Jackson (P. В.) & Co, Ltd, Salford Rolling Mills, 
Manchester 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

KEIGHLEY ELECTRICAL ENGINEERING 
CO, Ltd, Vulcan Works, Keighley 

LAHMEYER ELECTRICAL CO, Ltd, 109-111, 
New Oxford-st, London, W.C. 

LAIDLAW, LAIDLER & OO. Nutsford Vale 
Works. Longsight, Manchester 

LANCASHIRE DYNAMO & MOTOR CO, Ltd, 
Trafford Park, Manchester (Ironclad Man- 
chester, 4752) Bee insert Advt. facing p. 1046 

LANGDON-DAVIES MOTOR СО, Ltd, 101, South- 
wark-st, London, 8.Е. 8ee Advts., pp. 1020 
and 1098 

LISTER ELECTRIC MANUFACTURING CO.( THE), 
Dursley, Glos. ; 52, Cannon-st, London, E. C.; 
and Baltic Chambers, 50, Wellington-st, 
G ow See insert Advt. facing p. 1086 

McClure & Whitfield, Mersey Dynamo Works, 
Adswood, Stockport 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 

Matthews & Yates, Limited, Swinton, Lancs. ; 
and London 


| 
| 


Bishopagate-st Within, London, E.C. ; and 
City Electrical Worka, Bradford 

ROYCE LIMITED, Manchester (есл Man 

chester Nat. 772 and 2202); and 1, Partick 
Hill-rd, Glasgow 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Aune'a-gate (Siemens London, 180 West- 
minster), and York-mansion, York.st (Sic i- 
bralus London, 452 Westminster), West- 
minster, London, 5.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne 

Smith (Herbert) & Co, 29, Finsbury-pavement, 
London, Е.С. 

Sun Electrical Co, Ltd, 118-120, Charing Cross- 
rd, London, W.C. 

Trafford Motor Manufacturing Co, Ltd, Christ 
Church-sq, Hulme, Manchester 

UNION ELECTRIC CO, Ltd, 151, Queen Vic- 
toria-at (near Blackfriars), London, Е.С. 

Walsall Electrical Co, Ltd, 57, Bridge-st, Walsall, 
and Liverpool. London Office and Show- 
шош : Mr. А. Н. Hunt, 115.117, Cannon.st, 
GC, 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
stall rd, Leeds 

Woods (Richd.) & Co, Sanctuary House, West- 
minster, London, S. W. 


MOTORS (POLYPHASE), MAKERS ОР. 


Bergmann Electrical Works, 6, Victoria-ave, 
Bishopayate-st Without, London, Е.С. 
CHURTON (T. HARDING) & CO, Atlas Works, 
Ingram-st, Leeds 

JOHNSON & PHILLIPS, Victoria Worke, Old 
Charlton, Kent, and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., р. 5 

LANGDON-DAVIES MOTOR CO, Ltd, 101, South- 
wark-st, London, S.E. See Advts., pp. 1020 
and 1098 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 

RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopegate-st Within, London, E. C.; and 
City Electrical Works, Bradford 

& IEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 480 West- 
minster), and York-mansion, York-st (Stem- 
bralos London, 452 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

UNION ELECTRIC CO, Ltd, 151, Queen 
Victoria-st (near Blackfriars), London, Е.С. 
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MOTORS (SINCLE-PHASE), MAKERS OF. 


FREUND, EDWIN, 39, Victoria-st, Westminster, 
London. S. W. (Alacrious London, 2075 West- 
mister) See Advts. opposite and p. 1317 

LANGDON-DAVIES MOTOR CO, Ltd, 101. South- 
wark-st, London, S.E. See Advts., рр. 1020 
and 1098 

RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopsgate-st Within, London, Е.С. ; and 
City Electrical Works, Bradford 

SIEMENS BROTHERS & CO, LIMITED, 12, ()ueen 
Anne's-gate (Siemens London, 480 West- 
minster),and York-mansion, York-st (Siem- 
bralos London, 45:2 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Н и], Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne 

UNION ELECTRIC СО, Ltd, 151, Queen 
Victoria-st (near Blackfriars), London, Е.С. 


MOTORS (TWO PHASE), MAKERS OF. 


LANGDON-DAVIES MOTOR со, Ltd, 101, South- 
wark-st. London, S.E. See Advts., pp. 1020 
and 1098 

UNION ELECTRIC СО, Ltd, 151, Queen Vic- 
toria-st (near Blackfriars), London, Е.С. 


MOTOR CONTROLLING PANELS, MAKERS OF. 


ELECTRICAL TRANSMISSION CO, 147, 
Queen Victoria-st, London, E.C. 


MOTOR CONTROLLERS, MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, 5 Е. 

ELECTRICAL TRANSMISSION 
Queen Victoria-st, London, E.C. 

Моше Callow & Co, 6, Ludyate-broadway, 
London, E.C. (“Perfecta 

PEEBLES (BRUCE: & CO, LTD, Edinburgh 

ROYCE LIMITED, Manchester (Switch Man- 
chester, Nat. 77 Zand 3262) ; and 1, Partick 
Hill-rd, Glasgow 

SUTER (FRANK) & CO, Ltd, 66, Berners-at 
(works: Hanway-st, Oxford-st), London, W. 
Зее insert Advt. facing p. 1068 


CO, 147, 


MOTOR CEARS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-1d, 
London, E.C. ; and at Paris, Brussels, and 
Milan Bee Advts., pp. 1060 and 1276 

British Westinghouse Electric & Mfg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Вее Advt.. р. 1091 

Crypto Works Co, Ltd, 29, Clerkenwell-rd, Lon- 
don, Е.С, 

OPPERMANN(CARL) ELECTRIC CARRIAGE 
CO, Lid, nderhill-st,Arlington-rd,Camden 
Town, London, N.W. See Advt., p. 1250 


MOTOR CREASE, MANUFACTURERS OF. 


Mackwell, Win., Vieteria-rd, Aston, Birming- 
ham 
Suowdon, Suns & Co, Ltd, Millwall, London, E. 


Stern-Sonneborn il Co, 57, Grazechurch-st, 
London, Е.С. 

WILLCOX (W.H.) & CO, Ltd, Offices 25, Ware- 
houses 54 and 36, Southwark-st, London, 
S.E. See Advt., p. 3 


MOTOR PARTS, MAKERS OF. 


Twentieth Century Motor Co, Ltd, Padua-rd 
l'enge, London, S.E. 


MOTOR STARTERS, MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S. E. 

ELECTRICAL TRANSMISSION СО, 147, 
Queen Victoria-st, London, E. C. 

Keighley Electrical Engineering Co, Ltd, Vulcan 
Works, Keighley 

KEY ENGINBERING CO, LTD (THE), 82, Victoria- 
st, London, S.W. ; and 14, College Land, St, 
Mary's-at. Manchester 

LYON PATENT REFRIGERATOR, Ltd, Atherton 
Quay, Warrington 

Union Electric Co, Ltd. 151, Queen Victoria-st 
(near Blacktriars), London. К.С. 

ROYCE LIMITED, Manchester (Switch Man- 
chester, Nat. 772 and 3202); and 1, Partick 
Hill-rd, Glasgow 


MOTOR STARTING BOXES, MAKERS OF. 


ELECTRICAL TRANSMISSION СО, 147, 
Queen Victoria-st, London, Б.С. 


MOTOR STARTING SWITCHES, MAKERS OF. 


British Westinghouse Electric & M'fg. Со, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., р. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

COWANS LIMITED, Springtield-lane, Salford, 
Manchester; and Grosvenor-mansions, 52, 
Victoria-street, London, S.W. See Advt., 


p. 1254 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salfcrd, Manchester ; & 94, Charing 
Crosa-rd, London, W.C. See Advt., р. 6 

ELECTRICAL TRANSMISSION СО, 147, 
Queen Victoria-st, London, Е.С. 

Hall (J. P.) & Co, Blackriding Iron Works, 
Werneth, Oldham 

Heywood, S. II., 374, Fountain-st, Manchester. 
Works : Reddish 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Clun House, Surrey -street. 
London, W. C. See insert Advt., facing p. 1102 

Keighley Electrical Eugineering Co, Ltd, Vulcan 
Works, Keighley 

M'Geoch (William) & Co, Ltd, 46, Coventr y-rd, 
Birmingham ; 108, Argyle-st, Glasgow; and 
11, Charing Cross rd, London, W.C. бее 
Advt.. p. 1295 

Paterson, Cooper & Co, Ltd. Patella Works, Pais- 
ley ; and 57, Gracechurch-«t, London, E.C. 

ROYCE LIMITED, Manchester (Switeh Maun- 
chester, Nat. 77 2 aud 92577) > and 1, Partick 
Hill-rd, Glasgow 
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me ВЕЗТ LoAp-STARTING 
SiNGLE-PHAsE Motors 


For DIRECT COUPLING TO LIFTS (рогіз Patent). 
For DIRECT COUPLING TO FANS AND PUMPS. 
For WORKSHOP DRIVING, and all other purposes, 


Small Starting Current. High Power Factor. 


Also Single, Two and Three-phase Motors with Patent 


AUTOMATIC STARTING RESISTANCES 


Maintaining Even Starting Torque. 


Victoria St, WESTMINSTER. 


— ——— — — 


EDWIN FREUND, x». 


Telephone :—5075 WESTMINSTER. Telegrams : —ALACRIOUS. LONDON. 
MOTOR SWITCHES, MAKERS OF. | JOHNSON & PHILLIPS, Victoria Works, Old 
. G R Charlton Kent ; and 14, Union-court, Old 

f; D CO, 147, Broad-st, London, Е.С. See Advt., p. б 
Monte Call Б & Co. 6 Ludgate-broidwav, | Mather & Platt, Ltd, Salford Ironworks, Mau- 
aen SR S Шш; chester ( Mather Manchester); and at London 


London, Е.С. (“ Perfecta ") and Glasgow 
MOULDINCS, MAKERS OF. (See Casings.) VV 
А , 7 


inhops Е Wi C. : 
MULTIPLE CONDUCTINC CORDS FOR LINE Bishop-gate-et Within, London, E. C.; and 


City Electrical Works, Bradford 
SELECTORS, MAKERS OF. SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
BELIANCE ELECTRICAL WIRECOMPANY, 


—— 


Anne's-gate (Nicmens London, 480 West- 
minster), and York-mansion, York-st (Sie. 


36, 54 and 24, Spital-sq, Bishopsgate, Lon- bralos London, 423 Westminster), West- 

don, E C. | min«ter, London, S.W. Works: Woolaich 

and Stafford. Branches: Newcastle-on-T пе, 

MULTIPLE eege We А Glasgow, Hull, Bristol, Leeds and Cardiff ; 

MAK : also at Sydney and Melbourne 
BRITISH L. М. ERICSSON MANUFACTUR. | Wilson Hartnell 4 Co, Ltd, Volt Works, Kirk- 
ING CO, Ltd, Byron House, 82-85, Fleet. stall-rd, Leeds 

))) MUNICIPAL ENCINEERS, ELECTRICAL. 

ae British Westinghouse Electric & M'fg. Co, Ltd, 


National Telephone Co, Ltd, Telephone House, 
Victoria Embankment, London, Е.С. 8ее London, W.C. See Advt., p. 1091 


Advt., p. 1306 | 
MUNICIPAL TELEPHONE EXCHANCES, 
NULTIPOLAR DYNAMOS AND MOTORS, MAKERS OF. | р... Corporation, Brighton 
FULLER WENSTROM ELECTRICAL MANU- | Glasgow Corporation (Telephone Dept.), Castle 


Westinghouse-building, Norfolk-st, Strand, 


FACTURING CO, 110, Cannon-st, Lon- Chambers, Renfi-ld-st, Glasgow | 
don, Е.С. See Advt., p. 1065 Guernsey (States of) Telephone Dept., Clifton, 
Hall (J. P.) & Co, Blackriding Iron Works, Guernsey 


Werneth, Oldham Hull Corporation, Hull 
Jackson (P. R.) & Co, Ltd, Salford Rolling Mills, | Swansea Corporation, Swansea | 
Manchester Portsmouth Corporation, Town Hall, Portsmouth 


E-D 87 
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COWANS LIMITED 


Motor Starters. 


** 6-5 PELAAN ТУРЕ. 


„ Over 100 ordered 


Strong and 
Mechanical. 
Entirely 
Enclosed. 
Slow Screw 
Movement. 
Spring 
Release. 
No Load 
Release. 


Fireproof 
Throughout. 
Non-Arcing 
Field Break. 
Resistance 
Units. 
Large number 


of Stops. 


10 


| 
| 
А 


for Government 
Railway Shops 
in Pretoria. 


Extract from Report by 
Mr. 6. H. WORDINC- 
HAM, M. Inst. C. E., 
M. I. Mech. E., M. I. E. E. 


“I ат of opinion 
that your C-S type of 
Motor Starter fulfils in 
a thoroughly satisfac- 
tory manner all the 
requirements of such 
apparatus. It is very 
strongly made, and may 
safely be put into the 
hands of any ordinary 
unskilled ` workman, 
and being entirely com- 
posed of incombustible 
materials, enclosed in a 
metal case, it affords a 
maximum of security 
against fire risk." 


D SEND FOR PRICE LISTS. -BẸ 


SPRINGFIELD LANE, SALFORD, MANCHESTER. 


LONDON OFFICE :— 


2. VICTORIA STREET, LONDON, S.W. 
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MUSHROOM ANCHORS FOR TELECRAPH SHIPS, General Electric Co, Ltd, 67, 69 and 71, Queen 


MAKERS OF. | Victoria-st, London, Е.С. ; and at Glasgow, 
А | Birmingham, Neweastle-on- Tyne, Manches- 
JOHNSON & PHILLIPS, Victoria Works, Old уар 
Charlton, Kent; and 14, Union-court, Old БОА e 
Droad-st, London, E. C. See Advt., p. 5 | NEWSPAPER PRESSES, ELECTRICAL, EXPERTS ОМ. 


‚ Cozens- Hardy. E. H. (O'Gorman & Cozens-Hardy), 
КАМЕ PLATES AND LABELS, CUN METAL, | 82, Victoria-st, Westininster, S.W., and 50, 
MAKERS OF. | Ladbroke- -grove, W.. London 

Bunnella (D. H.) & Son, Ltd, 58 & 60, Mortimer- | O'Gorman & Cozens- Hardy, 82, Victoria-st, 
st, W., and 43, Kirby-st, Hatvon-gdn, E.C., Westiniuster, S.W. 

London See Advt., p. 1335 

CONSOLIDATED ELECTRICAL СО, Ltd, 

Northampton Works, Northampton-grove, 

Canonbury, London, N. See insert Adyt. | 

| 


NICKEL PLATER АМО POLISHER. 


STURTEVANT, T. T., St. John's Works, 90 & 92, 

Clerkenwell-rd, Lond, Е.С. See Advt. below 

Silver and Nickel Plating and Metal Polishing 
and Lacquering Jor the Trade. 


facing p. 1292 

VINTER, W., 10 and 11, Dyer's-bldgs, Holborn, 
London, E.C. See Advt., p. 1206 

NICKEL PLATING APPARATUS, MAKER OF. 


COOKE, Е. J., 2 and 4, Parsonage-st, Manchester 


NITRIC AND DOPPING ACIDS, MAKERS OF. 

BERK (F. W.) & СО, Ltd, 1, Fenchurch-ave, Е.С. 
and Abbey Mills Chemical Works, Stratford, 
E., London See Advt., p. 1018 


NON-MACNETISABLE WATCHES AND CLOCKS, 
MAKERS OF. 
Smith (S.) & Son, West Strand Observatory, 9, 
Seana London, W.C. 
Stockall (J. J.) & Nona, Ltd, 6, 8 and 10, Clerken- 
well-rd, London, Е.С. 


NAME TABLETS, MAKERS OF. 


| 

BONNELLA(D.H.) & SON, Ltd, 58 & 60, Morti- | 
mer-st, W., and 45, Rirby-st, Hatton-garden, | 
E.C., London See Advt., p. 1335 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

ENDOLITHIC MANFG. COMPANY, Limited, 
Poinona-bldgs, 614, Fore-st, London, Е.С. 
See Advt., p. 10 

HUGHES LABEL CO, LTD, THE, 34, Great 
Titehfield-st. London, W. 


NERNST LAMPS AND LAMP FITTINGS, MAKERS OF 


AWD DEALERS IN. NUTS AND BOLTS, MAKERS OF. 
' А CONSOLIDATED ELECTRICAL СО, Ltd 
(; -$ D D * + i , 
ки АДА А Northampton Worka, Northampton-grove, 


Canonbury, London, N. See insert Advt. 
facing p. 1292 


OHMMETERS, MAKERS OF. 


EVERETT, EDGCUMBE & CO, 151 and 152, 
Gt. Satfron-hill, London, Е.С. Вее Advt.. 
p. 1021 


Drake & Gorham, Ltd, €6, Victoria-st, London, 
S. W.; 47, Spring-gdns, Manchester; and 
Baltic-chmbrs, 50, Wellington-st, Glasgow 
See Advt., p. 15 

Electrical Co, Ltd, 121 125, Charing Cross-rd, 
and 162, Shaftesbury-ave. London, W. C.; 
Grosvenor-chiibra, 33, Blackfriars-st, Man- 
chester ; Daltic-cbiibra, Wellington-st, Glas- 
gow ; 154, North-st, Brighton ; 17, York-st, 
Sheffield; and at Belfast and Dublin Bee | Stern-Sonneborn ОЙ Co, 57, Gracechurch.st, 
insert Advt. facing p. 1092 London, B.C. 


OIL CUPS, MAKERS OF. 


— EE чаши 


The Lowrest Quotations giwen for 


CILDING, SILVER & NICKEL PLATING 


To Electrical Engineers and Fitters, Electric Lighting and Lamp Companies, 
Surgical Battery and Appliance Makers, and the Allied Trades, &c. 


METAL POLISHING, LACQUERING, AND STOVE ENAMELLING. 


— — — 2992 Ф Ф Ф Ф Ф Ф Ф ———————————— 


Т. Т. STURTEVANT, 


ST. JOHNS WORKS, 


90 and 92, Clerkenwell Road, London, E.C. 


Е-р 87* 


чье — 


OIL—OIL 


WELLS" 


OVER Ф 


„ „ „ „o НИ ГЕН 


ЖДИ, WELLS PITE 
A FEW хот OF 


ngine would find it very economical.” 


„We have pleasure in stating we are pleased with the Oil Filters, which are well finished and 
роп their work satisfactorily. Nearly all the Gas Engines and Dynamo Plants we have put down 
ave your Filters, and use the same oil time after time.” 


+> or. PANCRAS, LONDO 


A.G.WELLS & G 


OIL ENCINE BUILDERS. 


MIRRLEES WATSON CO, Ltd, 45, Scotland st, 
Glasgow ; and 158, Gre-ham House, Old 
Broad-st, London, Е.С. 


ОН. FEEDERS, MAKERS OF. 


WELLS (A. C.) & CO, 99, Midland-rd, St. Pan- 
cras, London, N. W.; Works and Branch 
Warehouse, Manchester See Advt. above 


OIL FILTER MAKERS. 


BAKER'S PATENT APPLIANCES CO, Ltd, 
Melrose-st Works, Scarborough See Adyt., 


p. 13 
HAINES & СО, 33, Minories, London, E C. 
Shelby & Co, 66, Leonard-st, London, E.C. 
Wallach Bros., 57, Gracechurch-st, London, Е.С. 
WELLS (A. C.) & CO, 99, Midland-rd, St. Pancras, 
London. N.W.: Works and Branch Ware- 
house, Manchester See Advt. above 
WILLCOX (W. H.) & CO, Ltd., Offices 23, 
Warehouses 34 and 36, Southwark-st, 
London, S.E. See Advt., p. 3 


OIL MERCHANTS. 
Blackwell, Wm., Victoria-rd, Aston, Birmingham 
Blumann & Stern, Ltd, Plough Bridge, Dept- 
ford, London, S.E. 
HAINES & CO, 33, Minories, London, E С. 
ROSE (8IR W. A.) & CO, 66, Upper Thames-st, 
E.C., and Rose's Wharf, Millwall, E., London 


1904.—" THE ELECTRICIAN" | 


Patent “Waste Oil” FILTER. 


Electric Light installations 


Small Money Savers, as Dirtied Oil which 


MANY TESTIMONIALS RECEIVED. 
" We аге very well pleased with your Waste Oil Filter. 
half a gallon (nearly three-quarters) of good oil from every gallon of dirty oil put into the Filter, and, as 
this dirty oll was always thrown away before we had your Filter, you can judge of the saving." 
“Your Filter is working wonders. The used oil comes out perfectly cleaned. We do not use а big 
Weitere? of oil, but we are quite sure it will save its cost in a very short time. Апу firm possessing a Gas 
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Invaluable to 


All Users of Machinery. 


has hitherto been thrown away can be 
Filtered and used again and again. 
Write for Descriptive Price Lists and Samples of 
work done by the Filter. 


No. 1.— For users having only а small quan- 
tity of oil to treat (no syphon), 17in. 
by 8in. к we T ae 82 
No. 2.— Two top chambers hold about 3 
gallons of oil, a useful size, 22in. by 10in. 506. 
No. 3.—Two top chambers hold about 6 
gallons of oil, 2710. by 12in. .. .. 708. 
No. 4.—Two top chambers hold about 12 
gallons of oil, 36in. by 16in. EM ..11 
No. 5.— Powerful Filter, two top chambers 
hold about 24 gallons of ой, 43in. by 
Säin oe T oe а ..1898. 
Larger sizes filtering up to 10 gallons per day. 
Prices on application. 


35s. 


Our engineer says that he obtains more than 


WORKS : 
Carnarvon 8t. 
• MANCHESTER., 


ОН. AND PETROLEUM MANUFACTURERS AND 
REFINERS. 


Barrett, Tagant & Pochin, Corrisson Works, 
Fulham, S.W., and 79, Mark In E.C., Lond. 

Bentley (Isaac) & Co., Adelphi Works, Salford 

Blackwell, Wm, Victoria-rd, Aston, Birmingham 

Blumann & Stern, Ltd, Plough Bridge, Dept- 
ford, London, S.E. 

Blundell, Spence & Co, Ltd, 9, Upper Thames- 
st, London, E.C. 

Bowley (5.) & Son, Wellington Works, Battersea 
Bridge, London, S.W. (1 Battersea) 

BRIGGS, THOMAS (Manchester), Ltd, 21, Major- 
st, Manchester (Beclu Manchester, 72) ; and 
2, Budge-row, London, Е.С. (1733 Bank) 
Works: London & Salford See Advt., p. 1228 

Duncan, Watson & Co, Dashwood House, New 
Broad-st, London, Е.С. 

Eddington (Wm.) & Со, Compton-st, Plaistow, 
London, E. . 

Electrical Oil Refining Со, Ltd, 29, Gt. St. 
Helens, London, E.C. 

Hepburn & Williams, Ltd, 18, Bear-lane, London, 
E.C. 

Price's Patent Candle Co, Ltd, Belmont Works, 
Battersea, London, S.W. 

Ragosine & Co, Ltd, 7, Idol- In, Eastcheap, London, 
Е.С. 

Reliance Lubricating ОЙ Company, 19 & 21, 
Water-lane, London, E.C. 

Smith (Samuel) & Co, 33, Compton-et, Goswell- 
rd, Loudon, E.C. 
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Spurrier, Glazebrook & Co, Ltd, 66, Vietoria-st; 
London, S.W. 

Stern- Sonneborn ОИ Co, 57, Gracechurch.st, 
London, Е.С. 

United Ой» Co (London & Cardiff), Ltd, 9, 
London-st, Fenchurch-st London, Е.С. 
WILLCOX (W. H.) & CO, Ltd, Отсев 23, 
Warehouses 54 and 56, Southwark-st, 

London, S.E. See Advt., р. 3 


OIL PUMPS, MAKERS OF. 


Stern-Sonneborn Oil Co, 57, Gracechurch.st, 
London, E.C. 


ОН. TANKS AND CONTAINERS, MAKERS OF. 


WELLS (А. C.) & Co, 99, Midland-rd, St. Pan- 
cras, London, N. W.; Works and Branch 
Warehouse, Manchester See Advt. opposite 


OILY WATER, PURIFYING APPARATUS FOR, 
MAKERS OF. 


HARRIS PATENT FEED WATER FILTER, LTD, 
73, Queen Victoria st, London, E. C.; and ње 
Sunderland and Greenock See insert Advt. 
facing p. 1328 


OMNIBUSES AND TRAMCARS, MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO, 
Lul, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

Electric Railway and Tramway Carriage Works, 
Strand-rd, Preston 

Gloucester Railway Carriage & Wagon Co, Ltd, 
Gloucester ; and 1, Victoria-st, London, S. W. 


Midland Hailway Carriage & Wagon Co, Ltd, 


Midland Works, Birmingham; and at 


Shrewabury and London 


OMNIBUSES AND TRAMCARS, ELECTRIC LAMPS FOR, 
MAKERS OF. 


BRISTOL ELECTRIC SAFETY LAMP WORKS, 
40, Great Smith-st, Westminster, London, 
S.W. See Advt., p. 1265 

Incandescent Electric Lamp Co, Ltd, Brook 
Green Works, Hammersmith, W., and 31, 
Copthall-ave, E.C., London 

Peto & Radford, Ltd, Office 55, Works 57s, 
Hatton-gdn, London, Е.С. 

Vandervell (C. A.) & Co, Chapter Worka, Chapter- 
rd, Willesden Green, London, N.W. 


ORCAN CONTROLLERS AND RECULATORS, 


MAKER OF. 
Parsons, E. M., 67, King Edward-st, Hull 


GVERHEAD CONSTRUCTION, CONTRACTORS FOR. 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paria, Brussels and 
Milan See Advts., pp. 1050 and 1276 
Brecknell, Munro & Rogers, Thrissell-st, Bristol 


OVERHEAD EQUIPMENT, CONTRACTORS FOR THE 
CONSTRUCTION. 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan See Advts, pp. 1050 and 1276 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helsby, 
near Warrington; and аб Lennox Ноџхе, 
Norfolk-st. London, W.C. Works: Prescot, 
Helaby and Liverpool See insert Advt. 

p. 1042 

Estler Bros, 25, Laurence Pountney- In, Cannon- 
st. E. C., and (works; South Molton-rd, Vic- 
toria Docks, E., London 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-mans, Victoria- 
st, London, S. W. 

SIEMENS BROTHERS & CO, LIMITED, 12, ‹)цееп 
Aune's-gate (Simens London, 480 West- 
minster), and Lork- mansion, Vork-st (Хи т- 
bralos London, 45: Westminster), West- 
minster, London, S. W. Works: Wool wich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne 


OVERHEAD EQUIPMENT (TRAMWAY), MAKERS ОР. 


Black well (Robert У.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

Brecknell, Munro & Rogers, Thrissell-street 
Bristol 

BRITISH WESTINGHOUSE ELECTRIC AND 
МЕС. CO, Ltd, Westinghouse-building, 
Norfolk-st, Strand, London, W.C. see 
Advt., р. 1091 


OVERHEAD LINE CONSTRUCTION INSULATING 
MATERIAL, MANUFACTURERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan Zee Advts., pp. 1050 and 1276 

Brecknell, Munro & Royers, Thrissell-st, Bristol 

Estler Bros, 25, Laurence Pountney-In, Cannon- 
st, E.C., and (works) South Molton-rd, Vic- 
toria Docke, E., London 

LISTER ELECTRIC MANUFACTURING CO.(THE), 
Dursley, Glos. ; 52, Cannon-et, London, E. C.; 
and Baltic Chambers, 50, Wellivgton-st, 
Glasgow See insert Advt. facing p. 1086 

TRAUN (DR. HEINR.) & SONS (formerty Har- 
burg India Rubber C. Co.), 8, Redcross-st, 
London, Е.С. See Advts, pp. 1071, 1224 
and 1328 

WINTER, F., 8, Redcross-st, London, Е.С. See 
Advts., pp. 1071, 1224 and 1328 

Yuille (William С.) & Co, 17 and 19, West-st, 
Tradeston, Glasgow 


OVERHEAD LINE MATERIAL, MANUFACTURERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, Е.С. ; and at Paris, Brussels and 
Milan See Advts., рр. 1060 and 1276 

Brecknell, Munro & Rogers, Thrissell-street 
Bristol 

BRITISH ELECTRIC EQUIPMENT СО, 11, 
Queen Victoria-8t, London, Е.С. See Advt., 
p. 1321 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 


facing p. 1292 


ОУЕ—РАР 


THE 


BRITISH & AMERICAN MANUFACTURERS" AGENCY TB Nl uae. 


| 
Estler Bros., 25, Laurence Pountney -ln, Cannon- 


st, E.C., and (works) South Molton-rd, Vic- 
toria Docks, E., London 

Noakes (Thos.) & Sons, 4 and 5, Osborn-pl, 
Brick-lane, London, E. 

Yuille (William C.) & Co, 17 and 19, West.st, 
Tradeston, Glasgow 


OVERHEAD POINTS AND CROSSINCS, MAKERS OF. 

Blackwell (Robert У.) & Co, Ltd, 59, City-rd, 
London, Е.С. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

Brecknell, Munro & Rogers, Thrissell-st, Bristol 


OVERHEAD TRAVELLERS (ELECTRIC), MAKERS OF. 


Glasgow Electric Crane aud Hoist Co, Ltd, Park- 
head, Glasgow 

SMITH, THOMAS, Steam and Electric Crane 
Works, Old Foundry, Rodley. near Leeds ; 
and 9, Victoria-st, London, S.W. 


OZONISERS, MAKERS OF. 

Electric Ozone Syndicate, Sun Court, Cornhill, 
and (works), 5, New Union-st, Moorfields, 
London, E.C. 

Rosenberg (A.) & Co, 21, Southampton-roa, 
London, E.C. 


PACKING FIBRE, MAKERS OF. 
CITY OF LONDON WOOD WOOL CO, Plover 
Works, Hackney Wick, London, N.E. 
PACKINC MANUFACTURERS. 


BRITISH AND AMERICAN MANUFACTURERS’ 
AGENCY, 65 and 66, Chancery Jane, London, 
W.C. See Advts. above and p. 1241 


CAPE ASBESTOS СО, Ltd, 8, Minories, Іор. | 


don, Е.С. See Advt., р. 1030 

HAINES & CO, 33, Minories, London, E.C. 

Metallic Manufacturing Co, Ardrossan, near 
Glasgow ; and 116, Hope-st, Glasgow 

Corrugated. Metallic Jointing Rings, all Shapes, 

and Fibrous Metallic Packing Manufucturers. 

NEWTON & NICHOLSON, Tyne Dock, South 
Shields 

TRAUN (DR. HEINR.) & SONS (formerly Har- 
burg India Rubber C. Co), 8, Redcroas-st, 
London, E.C. See Advts., pp. 1071, 1224 
and 1328 

WINTER, F., 8, Redcross-st, London, Е.С. 
See Advts., pp. 1071, 1224 and 1328 


1904. THE ELECTRICIAN” 
“PALMETTO.” 


‚РАСКИМС ... 
DOES NOT GET HARD 


The Best for Steam, Air and Ammonia. 


APPLY FOR CATALOGUE E, 
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PAINTS, MAKERS OF AND DEALERS IN. 

Aspinall’s Enamel, Ltd, North-rd, New Croes, 
London, 8.Е. 

Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 aud 1276 

Bowley (5.) & Son, Wellington Works, Battersea 
Bridge, London, S. W. (1 Battersea) 

Down, F. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
penden, Herts. 

Grey 5 Ltd, Southwark Bridge, London, 

GRIFFITHS BROS. & CO, Macks.rd, Ber- 
mondsey, London, S. E. (Aquol London 
807 Hop) See Advt., p. 1190 

Special Non-Metallic Coloured. Paints for Elec- 
trical Plant; Acid-resisting, Firc-resisting, 
| and all Classes of Paints, Colours, dc. 

INDESTRUCTIBLE PAINT COMPANY, Ltd, 
51, Cannon-st, Е.С. Works: Norway Wharf, 
Limehouse, E., London See Advt., p. 1189 

ROSE (8IR W. A.) & CO, 66, Upper Thames-st, 
E.C., and Rose's Wharf, Millwall, E., London 

Silexine Co, 20, Bishopsgate-st Within, London, 

2. C 


WILLCOX (№. H.) & CO, Ltd, Offices, 23, 
Warehouses, 54 and 56, Southwark-st, 
London, S. E. See Advt., р. 3 


PAPER, INSULATINC. 


Blackwell (Robert У.) & Co, Ltd, 59, City-rd, 
London, E.C.; aud at Paris, Bru:sela and 
Milan See Advts., pp. 1050 and 1276 

BRIGGS, THOMAS (Manchester), Ltd, 21, Major- 
st, Manchester (Beela Manchester, 72); and 
2, Budge-row, London, Е.С. (7733 Bank) 
Works: London & Salford See Advt., р. 1228 

Down, F. J., A. M. I. C. E., Е.С.5., M. I. E. E., Har- 
penden, Herts. 

Massachusetts Chemical Со, 6, 7 and 8, Crutched 
Friars, Lor don, E. C. 

PAPER CUTTING, &c., CO, LTD, 90, Gos well 
rd, London, E. C. 

Cutters to thc Trude 


PAPER (INSULATINC) FOR ARMATURE DISCS, 
MAKERS OF. 

GLOVER (W. T.) & CO, Limited, Trafford Park 
Manchester; and Parliament - inans, Victoria- 
st, London, S. W. | 

Neville Bros, 7, James at, Liverpool 
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PAPER (INSULATINC) FOR CABLES MAKERS OF. 
Neville Bros, 7 and 9, James-st, Liverpool 


PARAFFIN WAX MANUFACTURERS. (Sce Insulating 
Material Makers. ) 


PASTE, MAKERS OF. 


Metallic Manufacturing Co, Ardrossan, near 
Glasgow ` and 116, Hope-st, Glasgow 
“Oxdoid” Metallic Paste for High Pressure 
Joints 


PATENT ACENTS AND EXPERTS. 


(A Separate List of Fellows of the Chartered 
Institute of Patent Agents is given on pp. 702 
and 7'%) 
Abel & Imray, Birkbeck Bank Chambers, 
Southampton-bldgs, London, W.C. 

Bauer (Chas) Imrie & Со, 72, Cannon-st, 
London, E.C. 

Beck, W. H., 115 and 117, Cannon-st, London, 
E.C. 

Bottomley & Liddle, 154, St. Vincent-st, Glasgow 

Boult & Wade, 111, Hatton-garden, London, 
E.C. 

Brewer & Son, 33, Chancery-lane, London, 
W.C. 

Burdon, C. В., 139, Queen Victoria-st, London, 
E.C. 

Carpmael & Co, 24, Southampton-bldgs, Chan- 
cery-lane, London, W.C. 

Dracup & Nowell, 2, Market at. Bradford 

Elt & Co, 43, Southampton-bldgs, London, W.C. 

FAIRFAX (J. S.) & WETTER, 37 and 39, 

Essex-st, Strand, London, W.C. 

Golby, Е. W., 36, Chancery-lane, London, W.C. 

Halford, T. E., 82, Mark-lane, London, E.C. 

Harris & Mills, 25, Southampton-bldgs, London, 

W. C. 
Hughes, Son & Thornton, 38, Chancery-lane, 
W.C. 
Jensen & Son, 77, Chancery-lane, London, W.C. 
LORRAIN, J. G., Norfolk House, Norfolk-st, 
London, W.C. See Advt., p. 1182 
MEWBURN, ELLIS & PRYOR, 70 and 72, 
Chancery -ln, London, W.C. See Advt.. p. 69 

O'Brien, John Owden, 6, Bank.st, Manchester 

Pryor, Н. Allen, 70, Chancery-lane, London, W.C. 

Sloan & Lloyd Barnes, Castle-chmbrs, 54, Castle- 

st, Liverpool (Technical Liverpool, 6080) 
Spooner, А. F., 525, High Holborn, London, W.C. 
Thompson (W. P.) & Co., 322, High Holborn, 

London, W.C. ; and 6, Lord-st, Liverpool 
Vaughan & Son, 57, Chancery-lane, London, W. C. 
Watkins (Stephen), Son & Groves, 75, Chancery- 

lane, London, W.C. , 

White & Woodington, 221 & 225, Birkbeck Bank 

Chambers, Southampton-bldga, Lond., W. C. 
Wise, Wm. Lloyd, 46, Lincoln's-inn- fields, 

London, W. C. 


PATENT OFFICE. 


Patent Office, 25, Southampton-bldgs, Chancery- 
lane, London, W. C. (The Free Library is open 
from 10 to 10 daily, and contains copies of 
all patents from the earliest period, as well 
as many books and periodicals relating to 
Electricity and ite applications) 


ELECTRICAL TRADES’ DIRECTORY.—1904. __РАР—РНО 


PATTERN MAKERS FOR ELECTRICAL ENCINEERS. 


Brown (D.) & Sons, East Parade, Huddersfield 
GOODWIN (Н. G.) & SON, 16, Charles-st, 
Hatton-gdn, London, Е.С. Bee Adyt., p. 1335 


PAVEMENT (#000), MAKERS OF. 


ARMSTRONG, ADDISON & CO, Sunderland 
See Advt., p. 1263 


PENDANTS AND BRACKETS, MAKERS OF. 
(See also Brackets and Pendants, p. 1039.) 


DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester; and 94, Charing 
Cross-rd, London, W.C. See Advt., р. 6 

VERITYS Limited, London, Birmingham, Мап- 
chester and Glasgow (See ALPHABETICAL 
SECTION) 


PERMANENT МАСМЕТЗ, MAKERS OF. 


BERGISH STEEL FOUNDRY, 59, Victoria-st, 
Westminster, London, S. W. 

CONSOLIDATED ELECTRICAL CO, Тад, 
Northampton Works, Northampton-grove, 
Canonbury, London, М. See insert Advt. 
facing p. 1292 

SIMPSON BROS. (OF HAPTON), LTD, Hapton, 
near Burnley = 


PERMANENT WAY FOR ELECTRIC WIRES. 

JOHNSON & PHILLIPS ELECTRIC CABLE 
WORKS, Old Charlton, Kent; and 14, 
Union-et, Old Broad-st, London, Е.С. See 
Advt., p. 5 


PERMANENT WAY FOR TRAMWAYS. 
ASKHAM BROS. & WILSON, Ltd, Yorkshire 
Steel and Engineering Works, Sheffield See 
insert Advt. fi p. 1262 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, Е.С. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 


PHASEMETERS, MAKERS OF. 


EVERETT, EDGCUMBE & CO, 151 and 152 
Great Saffron-hill, London, Е.С. See Advt., 
p. 1021 


PHILOSOPHICAL AND OPTICAL INSTRUMENT 
MAKERS. 


Rosenberg (А.) & Co, 21, Southampton row, Lon- 
don, W.C. 


PHONOCRAPH MANUFACTURERS AND AGENTS. 


Rosenberg (А.) & Co, 21, Southampton-row, Lon 
don, W.C. 

Stockall (J. J.) & Sons, Ltd, 6, 8 & 10, Clerken- 
well-rd, London, E.C. 


PHONOPORE TELEPHONE APPARATUS, MAKERS OF. 


New Phonopore Telephone Co, Ltd, 26, Budge 
row, Works: 85, Queen Victoria-st, Lou 
don, E.C. 


PHOTOCRAPHIC APPARATUS, MAKERS OF. 


Rosenberg (А.) & Co, 21, Southampton-row 
London, E.C. 


ee 
= 
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PHOTOCRAPHIC AND STAGE ARC LAMPS, Jackson (P. R.) & Co, Ltd, Salford Rolling Mills, 
MAKERS OF. Manchester 


Boardman, Е. В., 10, Southwark Bridge-rd, 


London, В.Е. 
PHOTOCRAPHIC ELECTRIC LICHT SPECIALISTS. 


Boardman, F. R., 10, Southwark Bridge-rd, 


London, 5.Е. 


PAUL, ROBERT W., 68, High Holborn, W.C. ; 
and Newton-avenue Works, New Southgate, 


N., London See Advt., p. 1162 

Penrose (A. W.) & Co, 109, Farringdon-rd, Lon- 
don, Е.С. 

Union Electric Co, Ltd, 151, Queen Victoria-st 
(near Blackfriars), London, E.C. 


PHOTOMETERS, MAKERS OF. 


EVERETT, EDGCUMBE & CO, 151 and 152, 
Great Saffron-hill, London, E.C. See Advt., 
p. 1021 
NALDER BROS & CO, 12, Carteret-st, Queen 
Anne's-gate, Westminster, London, S.W. 
See Advt., p. 1156 
WRIGHT (ALEXANDER) & CO, Ltd, Precision 
Works, Page-st, and Earl-st, Westminster, 
London, S.W. 
Makers of the Simmance- Абад у Patent Flicker” 
Photometer for Testing Arc and Incandescent 
Lamps. Entirely Abolishes the colour difficulty 
in Testing. 


PHOTO-PRINTINC APPARATUS MANUFACTURERS. 


HALL (B. J.) & CO, 59, Victoria-st, S. W., 57, 
Walbrook, E.C., and 5, Duke.st, Adelphi, 
W.C., London ; ; and at 32, Paradise-st, 
Birmingham 


PHOTO-ZINCOCRAPHERS. 


" ELECTRICIAN” PRINTING AND PUBLISHING 
COMPANY, Limited, 1, 2 and 3, Salisbury- 
court, Fleet. st, LONDON. 

ESTIMATES forwarded Jor all classes of Zixc, 
HaLr-TowNE, Рното-ЕтсніМС, TYPo-ErcHING, 
AUTOTYPB and IMPROVED AUTOTYPE PROCESS 
Work, either for occasional or regular orders. 
The best possible results guaranteed. Drawings 
made, retouched, redrawn, or otherwise prepared 
for printing. HIGH-cLass PRINTING WORK in 
connection with Half-Tone Illustrations a 
Speciality. 


PINIONS AND CEARS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts, ‚ Pp. 1050 and 1276 

FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax ; & 59, Lime-st, London, 
Е.С. (Fleming Halifax, 48; Jimcrow London, 
TOU Avenue) See Advts., pp. 1063 and 12/0 


—— e —˙⸗ĩ 


PIPE COVERINC, MANUFACTURERS OF. 
HAINES & CO, 55. Minories, London, E.C. 
Snowdon, Sons & Co, Ltd, Millwall, Loadon, E. 
WILLCOX (W. H.) & CO, Ltd, Offices 25, Ware- 

houses 54 and 36, Southwark- at, London, 
S. E. See Advt., p. 3 


PIPE JOINT CREASE, MANUFACTURERS ОР. 


Stern-Sonveborn Oil Co, 57, Gracechurch-st, 
London, E.C. 

WILLCOX (W. Н.) & CO, Ltd, Offices 25, Ware- 
houses 34 and 36, Southwark-st, London, 
S.E. See Advt., p. 3 


PIPES (IRON, LEAO, &c.), MAKERS OF. 

Falkirk Iron Со, 67, Upper Thames-st, London 
E.C, ; and at Falkirk, N.B. 

GLOVER (W. T.) & CO, Limited, Trafford Park 
Manchester; and Parliament-mans, Vic- 
toria-st, London, S.W. 

Grey & Marten, Ltd, Southwark Bridge, London 
S.E. 


Russell (James) & Sons, Ltd, Crown Tube Works, 
Wednesbury 

Sanderson & Robinson, Mansfield, Notte. 

Steel Pipe Co, Ltd, Kirkcaldy, N.B. 

Stewarts & Lloyds, Ltd, 41, Oswald-st, Glasgow 


PIPE WRENCHES AND TONCS, MAKERS OF. 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 
HAINES & CO, 35, Minories, London, Е.С. 
HARDY PATENT PICK СО, Ltd, Heeley, Shef- 
field ; & 22, Queen Victoria-st, London, E C. 


РІРІМС FOR ELECTRIC WIRINC, MAKERS OF. 
Grey & Marten, Ltd, Southwark Bridge, London, 
S.E. 


PLANINC, SHAPING, SLOTTINC, DRILLINC, BORINC, 
TURNING, FACINC, CUTTING AND SCREWING 
MACHINES, MAKERS OF. 

Birch (G.) & Co, Islington Tool Works, Salford, 
Manchester 

NEWBOLD'S MACHINE TOOL CO, London 
and Birmingham. Head Offices: Pearl- 
bldgs, 107, Upper Thames-st, London, E.C. 


PLATE AND SHEET CLASS MERCHANTS. 


Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh (Dealers) 


PLATELAYERS' TOOLS, MAKERS OF. 
Easterbrook, Allcard & Co, Ltd, Sheffield; and 
59, Lime-st, London, E.C. 
HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
tield ; & 22, Queen y Victoria-st, London Е.С. 


— — — — 


FREDERICK T. SMITH & CO., 


ELECTRICIANS and ENGINEERS’ BROKEBS. 


BUY FOR CASH, 
IN LARGE ОВ SMALL QUANTITIES, 


2, Ranelagh Road, East Ham, London, E. 


OLD ELECTRIC LAMPS, LAMP ENDS, 
OLD ELECTRIC CABLE AND WIRE, 


SCRAP PLATINUM, МЕРЕН and BRASS 


Old LEAD, ZINC and IRON, 


оа 'ELECTRIC 


FITTINGS, ACCESSORIES. &c., &c 


PLATINUM AND DTHER PRECIOUS METALS 


Specially prepared for Electrical Purposes. 


~~ —— 9999999999999 p 


JOHNSON, MATTHEY & 00. 


(LIMITED), 
74 to 81, HATTON GARDEN, LONDON. 


Telephone : 568 Ногвокх. 
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Telegrains: “ MaTTHEY LONDON.’ 


Platinum-Wire, Sheet Foil. 


Magnesium. Tellurium. Quicksilver. Selenium. 


Iridio-Platinum Alloys. Aluminium and Solder. ' Nickel Anodes. 
Platinum-Silver Alloys. Antimony. Zine. Fusible Alloys for Cut-Outs 
Palladium. Iridium. Bismuth. Cadmium. Tin Wire and Foil. 


PLATINUM SOLUTION SPECIALLY PREPARED FOR ELECTRO-PLATING. 


REFINERS OF PLATINUM, 


GOLD AND SILVER. 


MANUFACTURERS OF ALL KINDS OF PLATINUM UTENSILS, CRUOIBLES, 
ASSAY OFFICE APPARATUS, ALEMBICS. 


APPARATUS FOR CONCENTRATING SULPHURIC ACID. 


Also Smelters and Refiners of Antimony, Bismuth, and Quicksilver Ores. 


MANUFACTURERS OF CHLORIDE OF GOLD AND NITRATE OF SILVER, 


Dealers in the Rare and Precious Metals, Acids, Chemical & Metallurgical Preparations. 
ALSO MANUFACTURERS OF THE BARIUM PLATINO- CYANIDE ‘SCREENS For X-RAY WORK 


Highest Price Paid for 01а Platinum Metal, &c. 


Les 
— — — — 


JOHNSON, MATTHEY & EY & Co., Lt Ltd., cardon, London. 


PLATINUM CRUCIBLES, BOILERS, AND BOTTLES, PLUC BOARDS FOR TELEPHONE INTER- 
COMMUNICATION, MAKERS OF. 


MAKERS OF. 
JOHNSON, MATTHEY & CO, Limited, 74 to 81, | BRITISH Г. М. ERICSSON MANUFACTUR- 
Hatton- garden, London, E.C. Bee Advt. ING CO, Ltd, Byron House, 82-85, Fleet- 
above st, London, E. 0. Works: Beeston, Notts. 


See Advt., p. 1304 
PLATINUM MERCHANTS AND MANUFACTURERS. CONSOLIDATED ELECTRICAL СО, Ltd, 


JOHNSON, MATTHEY & CO., Limited, 74 to 81, Northampton Works, Northampton-grove 
Hatton- -garden, London, Е.С. See Advt. Canonbury, London, N. See insert Advt. 


above facing p. 1292 
PLATINUM REFINERS (see Metal Rofiners’. 
PLUMBACO AND CRUCIBLE MAKERS. 
PLUC ADAPTERS AND CONNECTORS, MAKERS OF. DOULTON & CO, Ltd, Royal Doulton Potteries, 
Davis Electric Lamp Co, 17, Moor-st, Cambridge Lambeth, London, S.E. See Advts., pp. 
Circus, London, W.C. See Advt., p. 1218 1077 and 1230 


(For Teleyraphic Addresses and Telephone Numbers, see Alphabetical, Scctꝛan.) 
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Morgan Crucible Company, Limited, Battersea 
Works, London, S.W 

STIFF (J.) & SONS, London Pottery Lambeth 
London, S.E. See Advt., p. 1230 

Best and most durable Plumbago Crucibles 
yielding over 60 meltings each. 

WILLCOX (W. H.) & CO, Ltd, Offices 23, 
Warehouses 34 and 36, Southwark.st, 
London, S.E. See Advt., p. 3 


PNEUMATIC BELL MANUFACTURER. 
Zimdars, C. E., 527, Gray’s Inn-rd, London, W.C. 


PNEUMATIC DISPATCH TUBE MANUFACTURER. 


LAMSON PNEUMATIC TUBE CO, LTD, 20, Cheap- 
side, London, E.C. 
Cash, Mail, Messages, Documents, 
Parcels, «£c. 


Zimdars, C. E., 327, Gray’s Inn-rd, London, 
W.C. 


Small 


PNEUMATIC ENCINEERS. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan Вее Advts., pp. 1050 and 1276 


PNEUMATIC TOOLS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

us Bros, 57, Gracechurch-st, London, 


POCKET ACCUMULATORS, MAKERS OF. 
(See also Batteries, Storage, &o.) 


ARMSTRONG & CO, Twickenhara, London, S. W. 

BRISTOL ELECTRIC SAFETY LAMP WORKS, 
40, Great Smith-st, Westminster, London, 
S.W. See Advt., p. 1265 | 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY,Ltd, CliftonJunction, nr Manchester; 
78, King-st, Manchester ; and 39, Victoria-st, 
London, S. W. See insert Advt. facing р. 1034 

Vandervell (C. A.) & Co, Chapter Works, Chap- 
ter- rd, Willesden Green, London, N. W. 

WRIGHT (А. J.), Ltd, 518, Upper.st, Islington, 
London, N. 


POCKET POLE-TESTERS, MAKERS OF. 


N.S. ELECTRIC STORAGE CO, LTD, 139, 
Works ' 


Queen Victoria-st, London, Е.С. 
Horton Kirby, Kent 


POCKET VOLTMETERS, MAKERS OF. 
N.S. ELECTRIC STORAGE CO, LTD, 139, 


Qaeen Victoria-st, London, Е.С. Works: 


Horton Kirby, Kent 


POINTS AND CROSSINCS, MAKERS OF. 
ASKHAM BROS. & WILSON, Ltd, Yorkshire 


Steel and Engineering Works, Sheffield See 


insert Advt. opposite 


Hadfield’s Steel Foundry Co, Ltd, East Hecla 


Works, Tinsley, Sheffield ; and 50, Lime at 
London, E.C. 
HURST, NELSON & CO, Ltd, Motherwell; Chats- 
worth Wagon Works, near Chesterfield ; and 
: 14, Leadenhall-st, London, Е.С. 


POLARISED TELEPHONE BELLS, MAKERS OF. 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, Е.С. Works: Beeston, Notts. 
See Advt., p. 1304 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Nortbampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


POLE-FINDINC PAPER, MAKERS OF AND ACENTS FOR. 


BRISTOL ELECTRIC SAFETY LAMP WORES, 
40, Great Smith-st, Westminster, London, 
S.W. See Advt., p. 1265 


POLE INDICATORS, MAKERS OF. 


CHLORIDE ELECTRICAL STORAGE COM- 
PANY,Ltd, Clifton Junction, nr Manchester; 
78, King-st, Manchester ; and 39, Victoria-st, 
London, S. W. See insert Advt. facing р. 1034 

NALDER BROS. & THOMPSON, Limited, 3, 
Queen-st, London, E.C. 8ee Advts.,pp. 1022 
and 1327 


POLES AND BRACKETS, MAKERS OF. 


Blackwell (Robert У. & Co, Ltd, 59, City-rd, 
London, E.C. ; aud at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 


_ Falkirk Iron Co, 67, Upper Thames-st, London, 


E.C. ; and at Falkirk, N.B. 


POLES (IRON, STEEL, OR WOOD), MAKERS OF, 
iron. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C., and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London E.C. See Advt., p. 5 

SIEMENS BROTHERS & 00, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 480 West- 
minster), and York-maneion, York-st (Siem- 
bralos London, 452 Westminster) West- 
minster, London, S.W. Works: Woolwich 
andStafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne 


Steel. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E C. ; and at Paris, Brussels and 
Milan See Advts., рр. 1050 and 1276 

Morton (Francis) & Co, Ltd, Hamilton fron. 
Works, Garston, near Liverpool ; and 17, 
Victoria-st, London, S.W. 


Wood 


ARMSTRONG, ADDISON & CO, Sunderland 
Вев Advt. on next page 
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CAM N 
CREOSOTED 
SLEEPERS 
FENCING 
&ndTIMBER 


| of ALL KINDS 
p? 
1^ t Es 
Lä " - "> 


CREOSOTED 
TELEGRAPH 
POLES 


MERCHHNTS 
and TIMBER 
PRESERVERS 
SU NDERLAND 


POLISHING MACHINERY AND MATERIALS, MAKERS OF. 


COOKE, Е. Ј., 2 апа 4, Parsonage-st, Manchester 
Polishers SupplyCo, 27, Cbancery-1n,London,E.C. 


POLYPHASE APPARATUS, MAKERS OF. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 West- 
minster), and Vork - mansion, York-st (5iem- 
bralos London, 452 Westmineter), West- 
minster, London, S. W. Works: Woolwich 
and Stafford. Branchee: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 


POLYPHASE CENERATORS, MAKERS OF. 


Mather & Platt, Ltd. Salford Ironworks, Man- 
chester (Mather Manchester): and at London 
and Manchester 

RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopegate-st Within, London, E. C.; and 
City Electrical Worke, Bradford 

8 BROTHERS & CO, LIMITED, 12, Queen 
Anue's-gate (Stemens London, 480 West- 
minster). and York-mansion, York-st (Siem- 
bralos London, 458 Westminster), West- 
minster, London, S. W. Works: Woolwich 
and Stafford. Branches: Newcastle · on · Tyne, 
Glasgow, Hull, Bristol, Leede and Cardiff; 
also at Sydney and Melbourne 


POLYPHASE MACHINERY, MAKERS OF. 


BRITISH WESTINGHOUSE ELECTRIC 
M’FG CO, Ltd, Westinghouse-bldgs, Norfolk. 
st, Strand, London, W.C. See Advt., р. 1091 

ELECTRICAL COMPANY, Ltd, 121 . 125, 
Charing Croes-rd, and "162, Shaftesbury- 
ave, London, W.C. ~ Grosvenor-chmbra, 55, 
Blackfriare-st, Manchester; Baltic-chmbrs, 
Wellington-at, Glasgow ; 134, North-st, 
Brighton ; 17, York.et, Sheffield ; and at 
Belfast and Dublin Bee insert Advt. facing 
p. 1092 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, E.C. ; Tower- bldge, Water-at, 
Liverpool : 56, Victoria- st, Manchester; and 
81, St. Vincent-st, Glasgow Зее Advt., р 24 

PULLER-WENSTRÖM ELECTRICALMANU- 
FACTURING CO, 110, Cannon-st, London, 
EC. Bee Advt., р. 1065 


| INTERNATION 


NAL ELECTRICAL ENGI- 
NEERING CO, Clun House, Surrey-streer, 
London, W.C. See, insert Advt. facing p. 1102 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Adet p. 5 

LAHMEYER ELECTRICAL CO, Ltd, 108. 111, 
New Oxford.st, London, W C. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 West. 
minster), and York-mansion, York-st (Sicm- 
bralos London, 432 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ;. 
aleo at Sydnev and Melbourne 

SUTER (FRANK) & Co, Ltd, 66, Berners-st 
(works: Hanway-st, Oxford-et), London, W. 
See insert Advt. facing p. 1068 

Union Electric Co, Ltd, 151, Queen Victoria-st 
(near Blackfriars), London, Е С. 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet.st, London, Е.С. (Reactane- 
London, 58.2 and 2096 Holborn) See insert 
Advt. facing p. 1096 


POLYPHASE MOTORS, MAKERS OF. 


FULLER-WENSTROM ELECTRICAL MANU- 
FACTURING CO, 110, Cannon-st, London, 
Е.С. See Advt., р. 1065 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 

RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishorsgate-st, Within, London, E. C.; and 
City Electrical Worke, Bradford 


POLYPHASE POWER PLANT, MANUFACTURERS OF. 
Kramer (Н. V.) & Co, Locksbrook, Bath; 19, 
Pine-st, Manchester; and 110, Brunswick-st, 
Glasgow 


PORCELAIN AND CHINA FITTINGS, MAKERS OF. 
(See also China Coods for Electrical Purposes) 
BULLERS, LIMITED, 3, Laurence Pountney- 
hill, London, E.C. Works: Tipton and 
Hanley Зее Advt., р. 1229 

DE GRELLE, HOUDRET & CO, 130, London- 
wall, London, E.C. 
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ORIGINAL MAKERS de IVORY & BLACK 


PORCELAIN 50 extensively used in 
ELECTRICAL work as s 
RELIABLE INSULATING 
MATERIAL, саш; 

Ceiling Roses, 

Tumbler Switch Bases, 
Switches & Handles, 

Wall Plugs, 

Lampholders. 


Pulleys, 
Fuse Bridges, 
Fuse Handles, 
Leading-in Tubes, 
Oblong Cut-outs, 
Round Cut-outs, 
LV and HV End Connectors, 
Starting Switches, 
Resistance Cylinders, and all other 
Articles Required 


LOCO и ү сү сү сш сш С Сш Сш Сш” Сш" 


Special Patterns Quoted for on Application. 


— ——— Чч с — 


ARTISTIC FITMENTS & SPECIAL DESIGNS. 


DOULTON & CO, Ltd, Royal Doulton Potteries, 
Lambeth, London S.E. See Advts., pp. 
1077 and 1230 

Gaskell & Grocott, White Hall Works, Longport, 
Stoke-on-Trent 

Kramer (Н. V.) & Со, Locksbrook, Bath; 19, 
Pine-st, Manchester ; and 110, Brunswick- 


st, Glasgow 
Lundberg, A. P., Pioneer Elec- REC? 
trical Works, 477-487, | 
Liverpool-rd, London, №. EKTRIK 
TRADE MARK 


See Advt, p. 1292 
MACINTYRE (JAMES) & CO, Ltd, Washington 
China Works, Burslem See Advt. above 
TAYLOR, TUNNICLIFF & CO (1900), Limited, 
Eastwood, Hanley; and 23, Holborn-via- 
duct, London, E.C. See Advt. below 


PORCELAN INSULATORS, MAKERS OF. 


Fuller (John C.) & Son, Woodland Works, Wick- 
lane, Bow, London, E. 


POROUS CELLS, MAKERS OF. 


Espir, Fernand, A East India-av, London, Е.С. 
STIFF (J.) & SONS, London Pottery, Lambeth, 
London, S.E. See Advt., p. 1230 


PORTABLE BATTERIES, MAKERS OF. 


BRISTOL ELECTRIC SAFETY LAMP WORKS, 
40, Great Smith-st, Westminster, London, 
S.W. See Advt. on next page 

HART ACCUMULATOR CO, Ltd, Marshgate- 
lane, Stratford, London, E. ; and at Man- 
chester and Birmingham Bee Advt., p. 1017 


TAYLOR, TUNNICLIFF & 00 


LIMITED, 


EASTWOOD, HANLEY, 


MANUFACTURERS OF— 


LAMP HOLDERS, 


PORCELAIN PARTS FOR 


CEILING ROSES, 


OUT-OUTS, SOREWED SWITOH BASES AND COVERS. 


Specialities in Porcelain ( 


wiel for Electric Lighting. 


D Term Ti —— D ^ч, — ы NANA NA 


London Offico: 23, HOLBORN VIADUCT, E.G- 


! 


| 
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ИЛ, ACCUMULATORS 


| ~ Non-Spilling Pocket and 
T Cycle Accumulators. 


N Batteries for Ignition and 
Carriage Lighting. 


BRISTOL Beem вету | amp Works 


. BRISTOL, Proprietor, 
40, Great Smith St., Westminster, London, S.W. 


Telegrams—‘‘ LUCIFEROUS LONDON.’’ 


N.S. ELECTRIC STORAGE CO, LTD, 139, Peto & Radford, Ltd. Offices 55, Works 57B, 
Queen Victoria-si, London, E C. Works: Hatton-gdii, London, B.C. 
Horton Kirby, Kent PITKIN (JAMES) & CO, 56, Red Lion-at, Clerken- 
Peto & Radford, Ltd. Offices 55, Works Bim well, London, E.C. 
Hatton- gdn, Loudon, E.C. Vandervell (C. A.) & Co, Chapter Works, 
D & MARCUSON, 61, Chandos-st, Chapter-rd, Willesden Green, London, N.W, 
Strand, London, W.C.; and Montpelier 
We rka, Montpelier-rd, Twickenham 


TUDOR ACCUMULATOR CO, Limited, 16, PORTABLE ELECTRIC LICHTINC PLANT, MAKERS ОР. 


Victoria-st, London, S.W. (Subconical Lon. CLARKE, CHAPMAN & CO, Limited, Victoria 

don) Works: Dukinfield, near Manchester Works, Gateshead-on-Tyne ` 50, Fenchurch- 

Зее Advt., p. 1016 st, London, E. C.; Tower-bldgs, Water-st, 
Liverpool ; 36, Vict ria-st, Manchester ; and 
81, St. Vincent-st Glasgow See Advt., p. 24 

RANSOMES, 8IMS & JEFFE«IES, Limited, Ips- 
wich ; and 9, Gracechurch-st, London, Е.С. 
(Engines) See Advt., р. 1193 


—— — ———— —— — 


PORTABLE DRILL (ELECTRIC), MAKERS OF. 

и & ISHERWOOD, Raleigh-st, Bootle, 

пса, 

Kramer (Н. У.) & Со, Locksbrook, Bath ; 19, 
Pine-et, Manchester; and 110, Brunswick - 
st, Glasgow 

LAHMEYER ELECTRICAL CO, Ltd, 109-111, 
New Oxford-st, London, W.C. 

Wallach Bros, 57, Gracechurch- st, London, E. C. 


PORTABLE ELECTRIC LAMPS, MAKERS OF. 


Armstrong & Co, Twickenham, London, S.W. 
L ELECTRIC SAPETY LAMP WORKS, PORTABLE MICRO-TELEPHONES, MAKERS ОР. 


40, Great Smith-st, Westminster, London, | BRITISH Г. M. ER:CSsON MANUFACTUR- 


PORTABLE INSTRUMENTS, MAKERS OF. 


Walsall Electrical Со. Lt 1, 57, Bri *ge-st, Walsall ; 
and Liverpool. Londou Office & Showroom : 
Mr. A. Н. Hunt, 115-117, С nnon-st, Е.С. 


S.W. See Advt. above ING CO, Led, Byron House, 82-85, Fleet- 
DORMAN & SMITH, Ordsal Station Electrical st, London, E.C. Works: Beeston, Notts. 

Works „Salford, Manchester ; and 94, Charing See Advt., p. 1304 

Cross-rd, London, W.C. See Advt., p. 6 CONSOLIDATED ELECTRICAL CO, Ltd. 


Incandescent Electric Lamp Co, Ltd, Brook . Northamptou Woke, N.rthampton-grove, . 
Green Works, Hammersmith, W. ; and 31, Canonbury, London, №. See insert Advt. 
Copthall-ave, E.C., London facing p. 1292 


— "TS & UE Е 9р1 
zx n S 


Ja 


‚ i d 
ЯМ | аса ке 
ne " Irma (eg 
нй ! px r 
"MILL 
NA enews put 
WË mt 

Ру: 
н ма 


* я , 
* Ишт 


ка Н m 
H 1 % 7 


і 


Thompson, F. Ј., 3, Cambridge. villas, Stanley-rd, 
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a a ЕКЕНИН —————— M P——————— | 
PORTABLE RAILWAY АМО TRAMWAY PLANT MANU. PROFESSORS, LECTURERS, Ae 
FACTURERS. (Sce Lectures, Professors, &0., and also pp. 130 
YOUNGS, Ryland-street Works, Birmingham | to 707.) 
PORTABLE TESTING SETS, MAKERS: of. | PROJECTORS AND weess or , MANUFAC- 


EVERSHED & VIGNOLES, Ltd, Acton-lane Works, 
Chiswick, W., & 110, Cannon-st, E.C., London 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton Avenue Works, New South- 
gate, N., London See Advt., p. 1162 


POTENTIOMETERS, MAKERS OF. 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E. C.; and Branches. 
Works: Chelmsford See Advt. inside front 
cover | 

FISHER, У. CLARK. Office and Works: 123, 
Gordon-rd, Ealing, London, W. 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton Avenue Works, New South- 
gate, N., London See Advt., р. 1162 


PREPAYMENT ELECTRICITY METERS, MAKERS OF. 

Bastian Meter Co, Ltd, 244, Bartholomew Works, 
Kentish Town, London, N.W., 

CHAMBERLAIN & HOOKHAM, Ltd, 4, New 
Bartholomew-at, Birmingham See Advt., 
p. 1181 

REASON MANUFACTURING CO, Ltd. Officea 
and Works: Lewes-rd, Brighton Bee Adet, 


р. 1094 

SCHATTNER ELECTRICITY METER CO, 
Limited, Tynedale Works, Upper-st, Lon- 
don, №. See Advt., p. 1181 


PRESS-SPAHN, MAKERS OF. 

Estler Bros., 25, Laurence Pountney-lane, Can. 
non-st, E.C., and (works) South Molton-rd, 
Victoria Docks, E., London 

“Massachusetts Chemical Co, 6, 7 and 8, Crutched 

Friars, London, Е.С. 

Neville Bros., 7 and 9, J ames-st, Liverpool 


PRESS TOOL MAKERS, ENCLISH AND FOREICN. 
Mole (M.) & Son, Stamping and Pierciug Works, 
Charlotte-st, Birmingham 
Precision Epgineering Co, Ltd, 5, Clerkenwell- 
green, London, E.C. 


PRINTING MACHINERY (ELECTRIC MOTOR EQUIP- 
MENT), CONTRACTORS FOR. 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 


London, Е.С.; and at Paris, Brussels and 
Milan See Advts., рр. 1050 and 1276 


PRINTING PRESSES, ELECTRICAL, EXPERTS ON. 
BRITISH ELECTRIC PLANT CO, Ltd, Alloa, 
N.B 


HOLMES (J. H.) & CO, Portland-rd, Newcastle. 
on-Tyne ; 17, Soho-eq, London, W.; Exami- 
ner-bldgs, Strutt-st, Manchester ; and 19, 
Waterloo-st, Glasgow See Advt., p. 1097 

Penrose (A. W.) & Co, 109, Farringdon-rd, Lun- 
don, Е.С. 


Teddington ; and Duke-st, Stamford-st, | 
London, S.E. 


Brockie-Pell Arc Lamp, Limited, 60, Worship- 
st, London, E.C. See Advt., p. 1025 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch. 
st, London, E.C.; Tower-bldga, Water-st, 
Liverpool; 56, Victoria-st, Manchester ; and 
81, St. Vincent-st, Glasgow See Advt., p. 24 

CROMPTON & CO, Limited, Salisbury House- 
London Wall, London, E.C. ; and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

HOLMES (J. H.) & CO, Portland-rd, Newcastle- 
оп-Тупе; 17, Bobo ao. London, W.; Erami- 
ner-bldgs, Strutt-st, Manchester; and 19, 
Waterloo-st, Glasgow See Advt. р. 1097 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Mavor & Coulson, Limited, 47, Broad-st, Mile 
End, Glasgow 

Scott (Ernest) & Mountain, Ltd, Close Works, 
Newcastle-on-Tyne; and Norfolk House, 
Laurence Pountney-hill, London, E.C. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 480 West- 
minster), and York-mansion, York-st (Siem- 
bralos London, 452 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: N ewoastle-on-Tyne, 
Glasgow, Hull, Briatol, Leeds and Cardiff ; 
also at Sydney and Melbourne 


PUBLICATIONS. 


Wholly Eleotrical. 
"ELECTRICIAN, THE,” the oldest, Electri- 
cal Journal in the world (First series estab- 
lished 1861). Second series, published every 
Friday since May, 1878. Price 6d., post 
free 654. Offices, 1, 2 and 5, Salisbury-ct, 
Fleet-st, London. (Electrician Newspaper 
London, 949 Holborn) See Advts., pp. 14, 


79, 99, &c. 
TERMS OF SUBSCRIP- In Great Countries in 
TION (post free), Britain. Postal Union. 
One Year ............ £l 6 O ...... £110 0 
Half Year............ 013 6 ...... O 16 о 
Quarter . 8 n 


Payable in advance. 

“The Electrician” лаз a larger circulation 
(GUARANTEED) than anyother English Electri- 
cal Journal and offers exceptional facilities to 
Advertisers for reaching the entire Electrical 
and Allied Trades throughout the world 5 

“ ELECTRICIAN” SERIES, THE, of Electrical 
and Scientific Books (all fully illustrated), 
published at the Offices of “THE ELEC- 
TRICIAN,” 1, 2 and 3, Salisbury-ct, Fleet-st, 
London. The Series at present comprises 


“ The Electrician” Electrical Trades Direo- 
tory and Handbook. Published yearly at 
the end of January. Established 1882. A very 
valuable advertising medium, covering the entire 


eT ES MAC a S . y Co ‚ 
1s. 6d ; abroad 2s. 6d. iyest of Content s See y, 
on application. TUN. 
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The Alternate Current Transformer in 
and Practi 


се. Ву Prof. J. A. 
Fleming, M.A., D.Sc. 
VOL. I.— Price 12s. 6d., post free, abroad 1:5. 
VOL. II. —Price 12s. 6d., post free, abroad 13s. 


Electromagnetic Theory. Vol 1. By Oliver 
Heaviside. price 12s. 6d., post free. Vol. II. 
Price 128. 6d., post free. Vol. III. in Prepara- 

. tion. 

Motive Power and Gearing for Electrical 
Machinery. Ву E. Tremlett Carter, C.E., 
BLEE. M.Soc.Ing.Civ., F. R. A. S. F. P. S., 
«с. Price 12s. 6d., post free; abroad 138. 


Magnetic Induction in Iron and other, 


Metals. By Frot J. A. kwing. M.A., 6. Sc., 
F.R.8., F. R S. E. Price 108. 6d., post free, 


abroad 138. 
Submarine Cable and керин. 
Ву Н. D. Wilkinson, M.LE.E. Price 128. 6d. 


post free; abroad 135. 

Electric Lamps and Electric Lighting. By 
Prof. J. A. Fleming, M.A., D.Sc., F.R.S. Ninety- 
three orginal illustrations, handsomely bound, 
Price 68. nett, post free, 64. 6d. 


Flectric Motive Power. By Albion T. Snell. 
Price 108. ва., post free, abroad 118. 

A Poeket Book of Electrical Engineering 
Formule. By W. Geipel and H. M. Kilgour. 
Price 78. ба. nett, post free 7s. 9d. 


Electrical Testing for Telegraph Engineers 
By J. Elton Young. Price 108. 6d. 

Students’ Guide to Submarine Cable Test. 
ing. Ву Fi-her snd Darby. Third and Enlarged 
Edition. Price 78. 64. nett, post free sa. 


The Potentiometer and its Adjuncts: a Uni- 
veraal ~ystem of Electrical Measurement. by 
W. C. Fisher. Price бв. 
Electrical Laboratory Notes and Forms 
(Elementary and Advanced) Arranged by Dr. 
J A. Fleming, M.A., F.R.S. Single copies 4d. 
пеи, or in dozens at 3s. 64. nett. Sets of either 
Elementary and Advanced Series, loose 58. ud. 
nett, or in strong portfolio or stiff cloth covers, 
ба. 6d. ог 7s. respectively (nett). Complete sets 
of both Elementary and Advanced Series, loose 
lus. 6d. nett, or in strong portfolio or stitt cloth 
covers, 128. or 12s, 6d. respe-tively (nett). Spare 
Copies of Blank Tabular Sheets, 1s. рег dozen. 
Portfolios strongly made, with linen label on 
front for name, 1s, each. Sectional paper 
(special), 1s г dozen sheets. 
Also a Cheaper Edition (at half above prices) for 
Science and Polytechnic Classes. 
Signalling Across Space Without Wires: 
The Work of Hertz and His Successors. 
By Dr. sir Oliver J. Lodge. New and Enlarged 
Edition, Price 5s. nett., post free, 58, 3d. 
The Art of Electrolytic Separation of 
Metals. By Dr. G. Gore, LL.D., F.R.S. Price 
103. 6d., post free, abroad 11s. 
try. By Dr. George Gore, LL.D., 
F.R.S. Second Edition. Price 2s., post free 
Practical Notes for Electrical Students. 
By A. E. Kennelly and Н. D. Wilkinson, M. I. E. E. 
Price 68. 6d., post free 
The Incandescent Lamp and Из Manufao- 
ture. By Gilbert 8. Ram. Price 78. 6d., post free. 
s Manual of Submarine Cable 
Testing and Working. By G. M. Baines. 
Price 88. 6d. post free. 
Carbon Making for all Electrical Purposes. 
By Francis Jehl. Price 10s. 6d. post free 
Armature Winding and Commuta- 
tors : In Theory and Practice. Ву Е. Marten 
Weymouth. Price 78. 6d., post free. 
Handbook of the Electrical Laboratory and 
g Boom. Very fully illustrated. ву 
Dr. J. A. Fleming, M.A., F.R.3. Vol. I. Price 
128. 6d. nett. Vol. II. Price 14s. nett. 


Primary Batteries: their Construction and 
MARS ure Бу W. В. Cooper. Price 
. 6d. nett 


"The Electrician” Primers. New and Enluryed 
Edition in Three Vols. preparing. 


The Manufacture of Electric Light Carbons. 
A Practical Guide vo the Establishment of a 
Carbon Manufactory. Price 1s. 64., post free. 


Hull Telephone Inquiry. Verbatim Note. Blue 
Book form. 33. 64. nett. 

Portsmouth Telephone Inquiry. Verbatim 
Note. Blue Book form. 1s. td. nett. 


International Telegraph Convention and 
Service Regulations (London Revision, 
1903). Price 6s. nett., postage or carriage extra, 

A Digest of the Law of Electric Lighting. 

action, and other Subjects. Ву à. 
C. Curtis.Hayward, В.А. Price 38. 6d., post free. 
Ready March 1, revised to February in each year. 

* The Electrician” Wireman's Pocket Book. 

Ву К. C. Raphael. Price 5s. net, poat free 5a. 3d. 


e Localisation of Faults in Electric 
Light Cables. Ву F. C. Raphael. Price 78. 64. 
New Edition. 

The Steam-Engine Indicator and Indicator 
Diagrams. Edited by W. W. Beaumont, 
M. I. C. E., XI. I. VI. E., &c. Price3s. 6d., post free. 

The Electric Arc. By Mrs. Ayrton, M. I. E. E. 
Prioe 128. 6d., post free. 

Second Batteries: their Construction 
апа ufacture Ву Е. J. Wade. Price 
10e. 6d. nett. 

Centenary of the Electric Current 1799. 1899. 
By Prof. J. A. Fleming. F.R.3. Price 1s., poat 
{ree 18. 33. ; strong cloth 2°. 6d., post free. 

Tramway Tractive fort and Power 
Diagram. By Arnold G. Haneard, B.A., 
A.M.I.E.E. Price 4s. 63. net; in Tube, 58. 

The British Post'Office Telephone Service 
2s. 64. nett. 

The Rating of Electric Lighting, Electric 
Tramway, and Similar Undertakings. 
Ву W. G. Bond, M.LE.E. 28. €d. nett. 

Electricity in Horticulture. Ну Prof. 5. 
Lematrom, of Helsingfors. Illustrated. Zn 
Preparation. 

Practical Telephony. By Dane Sinclair and F. C. 
Raphael. In Preparation. 

Radium and Radio- Activity. Ву Fredk 
S;ddv. М.А. Fully illustrated. Will le ready 
shortly. 

{Postage of the above books abroad, 10 per cent. extra.] 

For further particulars and list of works 
published by THE ELECTRICIAN” PRINTING AND 

PUBLISHING Company, LIMITED, see list between 


pp. 1400 and 14501, Prospectuses and cataloques 


post free on application, 
SSS SS IE ERT EEL IPED, 


ELECTRIC RAILWAY REVIEW AND TRAMWAY 
JOURNAL (monthly), price 64. Publisher: 
George Tucker, 1, 2 & 3, Salisbury-ct, 
Fleet-st, London 


N.B.—SUBSCRIPTIONS RECEIVED for any of the 
following Electrical and ` Partly Electrical 
Journals by ** THE ELECTRICIAN" PRINTING AND 
PUBLISHING Company, Lummen, 1, 2 and A 
Salisbury-ct, Fleet-st, Гохрох, either for Home 
or Foreign orders, In only very few савез can 
single copies be supplied. 


Archives of the Rentgen Ray (monthly), 129, 
Shaftesbury-ave, London, W.C. (Апо. sub., 
16s.) 

Canadian Electrical News (weekly), 22, Great 
St. Helens, London, Е.С. (Ann. sub., 6s. 6d.) 

Electrical Investments (weekly), Mowbray House, 
Norfolk-st, London, W.C. (Ann. sub., 6s. 6d.) 

Electrical Magazine (64. monthly), 4, Southamp- 
ton-st, Lundon, W.C. 
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For SPECIAL ARTICLES on 

“ Electricity as Applied to 
33 

sce eme Coal Mining 


чо COLLIERY GUARDIAN. Gk 


PUBLISHED EVERY FRIDAY. 


Offices : 30 & 34, Furnival st. Holborn, London, Е. С. 


(Colliery Guardian London, 1354 Holborn). 


Electrical Review (weekly), 4, Lydgate НШ, 
London, Е.С. Price 4d. 

Electrical Times (weekly), 8, Bream's-bldgs, 
Chancery-lane, London, Е.С. (Ann. sub., 


10s. 6d.) : 

Electricity (weckly), 36, Maiden-lane, Covent 
Garden, London, W.C. (Price ld. Ann. 
sub., 6x.) 


Journal of the Institution of Electrical Engineers 
(published irregularly), 125, Strand, London, 
W.C.) 

Electro-Chemist and Metallurgist (monthly), 82, 
Victoria-st, London, S.W. (Ann. sub., 24s.) 


Partly Electrical. 


(Thie list does not include so-called European 
Editions of foreign publications.) 


Australasian Hardware and Machinery 
(monthly), 42, Cannon-st, London, Е.С. 
(Ann. sub., 5s. ) 

Autocar (weekly), 3, St. Bride-st, London, Е.С. 
Price 3d. 

Automobile Commercial Vehicle Review (monthly), 

21, Bride-lane, Fieez-st, Loudon, Е.С. 
(Ann. sub., 58.) 

Automotor Journal (weekly), 44, St. Martin's-ln, 

i London, W.C. (Price d., post free 34d. ; 
ann. sub., 14s.) 

British Architect (weekly), 33, King-st, Covent 
garden, London, W.C. (Price, 4d.) 

British Clayworker (monthly), 45, Essex - st, 
Strand, London, W.C. (Ann. sub., ба. ба.) 

Building News & Enginecring Journal (weekly), 
Clement's House, Clement's Inn Passage, 
Strand, London, W.C.) Ann. sub., 19s. 6d. ; 
single copies 454.) 

British d South African Export Gazette (monthly). 
33 & 35, Eastcheap, London, E.C. (Price 6d.; 
ann. sub., 88.) 

British Trade Journal (Five Editions : English, 
Spanish, Japanese, Russian and Indent 
Gazette), 24, Mark-lane, London, E.C. 

Builder, Thc (weekly), Catherine.st, London, 
W.C. (Price 4d.) 

Chemical News (weekly), 6 and 7, Creed-lane, 
Ludgate-hill, London, Е.С. Price dd. . 

Chemical Trade Journal (weekly), 32, Black- 
friars-street, Manchester. (Ann. sub., 
12s. ба.) 

Colliery Guardian (weekly). 50 & 31, Furnival-st, 
Holborn, London, E. C. (Price 5d. Ann. 
sub., 21«., post free) 

Education (weekly), 24, Bride-lane, Fleet-at, 
London, Е.С. 

Engineer, The (weekly), 55, Norfolk-st, London, 
W.C. Price 64. 

Enginecr and Iron Trades Advertiser (weekly), 
28, Buchan.st, Glasgow. Price 2d. 


Engineering (weekly, Friday), 35 and 36, 
Bedford-st, Strand, London, W.C. Price bd 

Enginecring and Mining Journal (of New York) 
(weekly), 20, Bucklersbury, London, E.C. 
(Ann. sub., £1. 8s. 9d.) 

Engineering Times (weekly), Imperial Building, 
Ludgate Circus, London, Е.С. (Price 44.) 

Engineers’ Gazette (monthly), 56, Chancery lane, 
London, W.C. (Ann. sub., 8s. single copies, 
6d., by post, 8d.) 

English Mechanic and World of Science 
(weekly), Clement’s House, Clements Inn- 
passage, London, W.C. Price 24. 

Foundry Trade Journal (monthly), 182, Oxford- 
st, London, W. (Price 6d.) 

Hardware Trade Journal (weekly), 8, Finsbury- 
sq, London, E.C. (Ann. sub., 58.) 

Ilustrated Official Journal (Patents) (weekly), 
29, Southampton-bldgs, Chancery-lane, Lon- 
don, W.C. (Ann. sub, £1. бз., post free 
£1. 15s. ; single copies 6d., by post, 8d.) 

Implement d Machinery Review (monthly), 23, 
Budge-row, London, Е.С. Price 8d. 

Indian and Eastern Engineer (monthly), 50. 
Fenchurch-st, London, Е.С. (Ann. sub., 
20s. ‚ 

Invention (weekly), 1 and 4, Mitre-ct, Fleet-st, 
London, E.C. (Price 14.) 

Irish Builder and Engineer (fortnightly). 34, 
Lower Арђеу st, Dublin (Ann. sub., де.) 

Iron and Coal Trades Review (weekly), 165, 
Strand, London, W.C. (Price 6d.) 

Iron and Steel Trades Journal and Mining 
Engineer (weekly), 4, Suffolk-In, Cannen-st, 
London, Е.С. (Ann. sub., 128. 6d.) 

Ironmonger, Universal Engineer and Ai, toi 
Trades’ Advertiser (weekly), 42, Cannon.st, 
London, Е.С. Price ба. 

Ironmongers’ Chronicle (mouthly), 139 and 140, 
Fleet-st, London, Е.С. (Ann. sub., includiug 
Diary, 5e. ; single copies, 64.) 

Journal of the Society of Chemical Indus v 
(топу), 9, Bridge-st, Westminster, 
London, S.W. (Ann. sub., 36s.) 

Light Railway and Tramway Journal (weekly, 
16, Eldon-st, London, Е.С. (Апр. sub, 
102.) 

Machinery Market and The Machinery and Engi- 
necring Materials Gazette (weekly), 1464. 
Queen Victoria-st, London, E.C. (Ann. 
sub., 10s.) 

Marine Engineer (monthly, 3, Amen-corner, 
Paternoster-row, London, Е.С. (Aun. suh, 
7s. 6d.) 

Mathematical Gazette (alternate months), Сео. 
Bell & Sons, York-st, London, W.C. (Ann. 
sub., 10s. 6d.) 

Mechanical Engineer (E: 53, New Bailey- 
st, Manchester (Price 54.) 

Mechanical World (weekly), New Bridge-st, 
Manchester ; and 118, Chancery-lane, Lon- 
don, W.C. (Ann. sub., P.U. 6s. 6d.) 

MINING JOURNAL, Railway and Commercial 
Gazette (weekly), 46, Queen Victoria-st, 

London, Е.С. (Price 6d.) 

Model Engineer and Electrician (weekly), 26-29, 

.  Poppine-ct, Fleet-st, London, Е.С. (Price 24.; 
ann. sub., 1да.) 

«dolor Car Journal (weekly), 39 and 40, Shoe- 
lane, London, Е.С. (Ann. sub., бк. 64.) 
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| 
Nature (weekly), St. Martin’s-st, London, W.C. 


Price ба. 

Pages Magazine пло Лу), Clun House, Surrey- 
st. Strand, London, W.C. Ann. sub., 125. ; 
P.U., 108. 


Philosophical. Magazine (monthly), Taylor & 


Francis, Кей Lion-ct, Fleet.st, 
E.C. Price 23. 64. 

Philosophie. Transactions of the Roy. Society 
(two series a year), Burlington House, 
Piccadilly, London, W. 

hotogram (monthly,. 6, Farringdon-ave, Far- 
ringdon-street, London, Е.С. (Price 3d. ; 
ann. sub., Оз.) 

Practical Enginær (weekly), 237, Deansgate, 
Manchester: and 359, Strand, London, W.C. 
(Ann. sub., 10s.) 

Proceedings of the Royal Society (2 vols а year), 
Burlington House, Piccadilly, London, W. 

Public Works (monthly), 24, Bride-lane, Fleet-st, 
London, Е.С. (Aun. sub.. P.U. 183.; eingle 
copies, Їн, each) 

Railway Engineer (monthly), 3, Ludgate Circus- 
bldgs, Ludgate-circus, London, E. C. (Ann. 
sub., 145.) 

Science Abstracts (monthly, 92, Victoria-street, 
London, ЗЛУ. Published in two sections, 
А. Physics; В. Mechanics (Aun. sub., 18s. 
each part, cr 303. inclusive) 

Science (roi (monthly), 110, Strand, London, 
W.C. Price 6d. 

Society of Arts Journal (weekly), 18-19, John- 
street, Adelphi, Strand, London, W.C. 
Price 6d. 

Steamship, The (monthly), 2, Custom House- 
chmbra, Leith Price 6d. 

Technics (monthly), 5-12, 
street, Strand, London, W.C. 
per copy.) 

Traction and Transmission (monthly supple- 
ment to Engineering), 55 and 36, Bed- 
M NEP Strand, London, W.C. (Price 

3.) 

Trade Marks Journal (weekly), 25,Southampton- 
bldgs, London, W.C. Price 268. per ann. ; 
post free, 35s. ; single copies, 64.; post 
free, 8d. 

Tramway and Railway World, Amberley House, 
Norfolk-st, Strand, London, W.C. (Ann. 
sub., 25s.) 

Transactions of the Institution of Civil Engineers 
of Ireland (annually), 355, Dawson-st, 
Dublin 

Transactions of the Institution of Mining 
Engineers (12 issues a year), the Institu- 
tion, Neville Hall, Newcastle-on-Tyne (Ann. 
sub., £3 128.) 

Transactions of the Institution of Mining and 
Metallurgy (annually), Salisbury House, 
London Wall, London, E.C. (Price £1 1s.) 

Transactions of the Institution of Naval Archi- 
tects (annually), 5, Adelphi-ter, London, 
W.C. (Price £2 23.) 

Transactions of the Liverpool Engineering 
Society (yearly), Royal Institution, Liver- 
pool. (Price 5&) 

Transactions of the North of England. Institute 
of Mining and Mechanical Engineers 
(periodically) the Institute, Neville Hall, 
Newcastle-on- Tyne 


Southampton - 
(Price 9d. 


London, 


PUBLISHERS OF ELECTRICAL AND TECHNICAL 
PUBLICATIONS. 


“ ELECTRICIAN” PRINTING AND PUBLISHING 
COMPANY, Limited, 1, 2 and 3, Salisbury- 
court, Fleet.street, London, E. C.: and 
Agencies See Advts., рр. 14, 79, 99, &с. 

For List of Works comprised in THE ELEC- 
TRICJAN" SERIES, and for Catalogue of 
Electrical алі Scientific Works published. by 
this Company, ste pages bebieeen 1400 and 1401 


Arnold, Edward, 37, Bedford-st, London, W.C. 

Bell (George) & Sous, Portuyal-xt, London, W.C. 

Cas-ell & Co, Limited, Га Belle Sauvage-yard, 
Ludgate-hill, London, Е.С. 

Chapman & Hall, Ltd, 11, Henrietta-st, Strand, 
Loudon, W.C. 

Churchill, J. & A., 7, Gt. Marlborough-st, Lon- 
don, W. 

Clay (С. J.) & Sons, Ave Maria-In, London, Е.С. 

COLLIERY GUARDIAN CO, Ltd, 5) and 31, 
Furnival-st, Holborn, London, E.C. 

Constable (Archibald) & Co, Ltd, 2, Whitehall- 
gdns, London, S.W. 

CROSBY LOCKWOOD & SON, Stationers' 
Hall-ct, Ludgate-hill, London, Е.С. See 
Advt., p. 36 

Gay & Bird, 22, Bedford-st, Strand London, W.C. 

Griffin (C.) & Co, Limited, 12, Exeter-st, Strand, 
London, W.C. 

Harper & Вгов., 45, Albemarle-st, London, W. 


‚ Kegan Paul, Trench, Trübner & Co, Ltd, 20 and 


— — MÀ —— — — — — 
— — — ——— — м tem ve — 
— = — 


22, Charing Cross- rd, London, W. C. 

Longmans, Green & Co, 58-41, Paternoster- row, 
London, E. C. 

Macmillan & Co, Ltd, St. Martin’s-st, Leicester sa. 
London, W. C. 

Nutt, David, 57 and 59, Long-acre, London, W. C. 

Oxford University Press Warehouse, Amen 
Corner, London, E.C. 

Sampson Low, Marston & Co, Ltd., St. Dunstan’s 
House, Fetter-lane, London, E.C. 

Simpkin, Marshall, Hamilton, Kent & Co, Ltd, 4, 
Stationers’ Hall-ct, 51 & 32, Paternoster- 
row, E. C., and 16, James-st, Haymarket, S. W., 
London 

Spon, E. & F. N., Limited, 125, Strand, London, 
W.C 


TRAMWAY AND RAILWAY WORLD PUBLISH- 
ING, CO, Ltd, Amberley House, Norfolk.st, 
Strand London, W.C. 

Williams & Norgate, 14, Henrietta-st, London, 
W.C. 


PULLEY BLOCK MAKERS. 


HARDY PATENT PICK CO, Ltd, Heeley, Sheffield ; 
and 22, Queen Victoria-st, London, E.C. 
WILLCOX (W. H.) & CO, Ltd, Offices 23, 

Warehouses 54 and 36, Southwark-st, 
London, S.E. See Advt., p. 3 
YOUNGS, Ryland-street Works, Birmingham 


PULLEY AND SHAFTINC MAKERS. 


FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax ; & 39, Lime-st, London, 
Е.С. (Fleming Halifax, 48 ; Jimcrow Lon- 
don, 2800 Avenue) See Advts. on next page 


and p. 1063 
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FLEMING’S « спвевт " 

mu MAPLE MAPLE-WOOD 

RUN will t. ansmit 

тт: DYNAMO 
PULLEYS. 


like tension of 
Belt. ‘The GIL- 
BERT DYNAMO 
PULL 


can be 


run with perfect safety at from two to three times 
the speed which would cause the best iron pulley 
to fly to pieces. 


FLEMING, BIRKBY & GOODALL, Und. 


ORIGINAL SOLE EUROPEAN AGENTS, 
West Grove Mill, HALIFAX. 
London Office: 39, Lime Street, E.C. 


HARDY PATENT PICK CO, Ltd, Heeley, Sheffield ; 
and 22, Queen Victoria-et, London, E C. 
NEWBOLD'3 MACHINE TOOL CO, London 
and Birmingham, Head Offices: Peerl- 
bldgs, 107, Upper Thames-st, London, Е.С. 

UNBREAKABLE PULLEY & MILL GEAR- 
ING CO, Great Jackson-st, West Gorton, 
Manchester See Advt. below 

Smith and Grace Serew Bose Pulley Co, Ltd, 
Tbrapston ; and London 

Wallach Bros, 57, Gracechurch-st, London, Е.С. 

WILLCOX (W. Н.) & CO, Ltd, Offices 23, 
Warehouses 34 and 36, Southwark-st, 
London, S.E. See Advt., р. 3 

YOUNGS, Ryland-street Works, Birmingham 


PUMP RECULATORS, MAKERS OF. 


Carruthers (J. H.) & Co, Ltd, Polmadie Iron 
Works, Glasgow 


PUMPING ENCINEERS. 
ELECTRICAL MINING CO, 9, Iron Gate, Derby 


PUMPS (ACID AND VACUUM), MAKERS ОР. 


DOULTON & CO, Ltd, Royal Doulton Potteries, 
Lambeth, London, S.E. See Advts., pp. 1077 
and 1230 


PUMPS (ELECTRICALLY DRIVEN), MAKERS OF. 


ALLEN (W. H.) SON & CO, Ltd, Queen's 
Engineering Works, Bedford ; 27, Old Queen- 
st, London, S.W.; and at Glasgow and 
Belfast See Advt., p. 15 

Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.: and at Paris, Brussels and. 
Milan See Advts., pp. 1050 and 1276 

BRITISH ELECTRIC PLANT СО, Ltd, Alloa, 
N.B. 

Carruthers (J. Н.) & Co, Ltd, Polmadie Ігор 
Works, Glasgow 

CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, E.C. ; Tower-bldge, Water-st, 
Liverpool ;.36, Victoria-st, Manchester ; and 
81, St. Vincent-st, Glasgow See Advt., p. 24 

Davis (J.) & Son (Derby), Ltd, All Saints Works, 
Derby; and 26, Victoria-st, London, S.W. 

EDWARDS AIR PUMP SYNDICATE, LTD, 5 and 
5. Crown-court, Old Broad-st, London, E.C. 

HARDY PATENT PICK CO, Ltd, Heeley, Sheffield; 
and 22, Queen Victoria-st, London, E.C. 

Jackson (P. R.) & Co, Ltd, Salford Rolling Mills, 

Manchester 

LAHMEYER ELECTRICAL CO, Ltd, 109.111, 
New Oxford-st, London, W.C. 

Mather and Platt, Ltd, Selford Iron Works, 
Manchester (Mather Manchester); and аз 
London and Glasgow 

Mavor & Coulson, Limited, 47, Broad-st, Mile 
End, Glasgow 

MERRYWEATHER & SONS, Ltd, Greenwich-rd, 
London, S.E. ; 14 and 15, Arcade-chambers, 
St. Mary's-gate, Manchester; and at 63, 
Long-acre, London, W.C. (Merywether 
London) (A.B.C. code used) 

Makers of Electrically-driven Pumps for Water 
Supply and Fire Protection, and Electric Light 
Machinery 

PEEBLES (BRUCB) & CO, Ltd, Edinburgh 

PRENTICE, NAPIER, Stowmarket 

Pulsometer Engineering Co, Ltd, 61 and 63, 
Queen Victoria-st, London, E. C.; Nine Elms 
Iron Worka, Reading, Berks.; and at Glas- 
gow, Leeds and Liverpool 

Scott (Ernest) & Mountain, Ltd, Close Worka, 
Newcastle-on-Tyne; and Norfolk House, 
Laurence Pountney Hill, London, Е.С. 


Telegraphic Address : 
STRENGTH МАМСНЕЗТЕВ. 


UNBREAKABLE PULLEY 
& MILL GEARING 00., Ltd. 


Shafting & Pulley Makers, 


GREAT JACKSON STREET, | 
West Gorton, MANCHESTER. 


— 


Telephone Nos. : 
52 and 4452. 
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SUTER (FRANK) & CO, Ltd, 66, Berners-st 


(works : Hanway.st, Oxford.at ), London, W. 
See insert Advt. f. . 1068 

Wilson Hartnell & Co, Ltd, Volt Works, Kirkstall. 
rd, Leeds 


PUMPS, HAND AND STEAM, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 50, City. rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

Blake & Knowles Steam Pump Works, Limited, 

; Queen Victoria-st, London, E.C. 

Carruthers (J. Н.) & Co, Ltd, Polmadie Iron 
Works, Gla:gow 

CLARKE, CHAPMAN & CO., Limited, Victoria 
Works, Gateshead-on-Tyne ; 90, Fenchurch. 
st, London, Е.С. ; Tower-bldgs, Water zt, 
Liverpool ; 96, Vietoria.gt, Manchester ; and 
81, St. Vincent.at, Glasgow See Advt., р. 24 

Duke& Ockenden, 120, Southwark t, London, S. E. 

Phoenix Engineering Co, Ltd, Phoenix Works, 
Chard 

Pulsometer Engineering Co, Ltd, 61 and 63, 
Queen Victoria-st, London, Е.С.; Nine Elms 
Iron Works, Reading, Berks. ; and at Glas. 
gow, Leeds and Liverpool 

WILLCOX (W. H.) & CO, Ltd, Offices 25, 
Warehouses 34 and 56, Southwark-st, 
London, S.E. See Advt., p. 3 

Worthington Pumping Engine Co, 153, Queen. 
Victoria-st, London, Е.С. 

YOUNGS, Ryland-street Works, Birmingham 


PUNCHES, MAKERS OF, 


HARDY PATENT Pick CO, Ltd, Heeley, Sheffield ; 
and 22, Queen Victoria-st, London, E.C. 


PUNCHING BEARS, MAKERS ОР, 


NEWBOLD'S MACHINE TOOL CO, London 
and Birmingha 


d 
London, S.E. See Advt., p. 3 
YOUNGS, Ryland. street Works, Birmingliam 


PURIFYING APPARATUS (WATER), MAKERS OF. 


DOULTON & CO, Ltd, Royal Doulton Potteries, 
Lambeth, London, SE. вее Advts., pp. 1077 
and 1230 

HARRIS PATENT FEED WATER FILTER, LTD, 
73, Queen Victoria-st, London, E.C. ; and at 
Sunderland and Greenock See insert Advt. 
facing р. 1328 


PUSHBOARDS, MULTIPLE, MAKERS oF. 


Bonnella (D. H.) & Son, Ltd, 58 & 60, Mortimer- 
at, W., and 43, Kirby. st, Hatton-gdn, E.C., 
London See Advt., p. 1335 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, N orthampton-grove, 
Canonbury, London, N. Вее insert Advt. 


| р. 1292 
NATIONAL TELEPHONE CO, Ltd, Telephone 
House, Victoria Embankment, London, Е.С, 
Advt., p. 1306 


—— а 


PUSH BUTTON SWITCHES, MAKERS oF. 


' CONSOLIDATED ELECTRICAL CO, Ltd, 
| Northampton Worka, Northampton-grove, 
i Canonbury, London, N. 8ee insert Advt. 
| facing p. 1292 

| 


PUSHES, MAKERS OF AND DEALERS IN. 


ВАТЕ, В. A., 591, Leather-lane, London, Е.С 
Bee Advt., р. 1335 

Вахепдаје & Co, Mier at, Manchester ; and at 
Edinburgh (Dealers) 

BONNELLA (D. Н.) & SON, Ltd, 58 and 60, Mor- 
timer-st, W. and 43, Kirby-st, Hatton-gdn, 
E.C., London See Advt., p. 1335 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, М orthampton-grove, 
Canonbury, London, N. See insert Adyt. 
facing p. 1292 

GOODWIN (H. G.) & SON, 16, Charles.st, 
Hatton-gdn,London, Е.С. Вее Advt., р. 1335 

TAYLOR, TUNNICLIFF & CO(1900), Ltd, East- 
wood, Hanley ; and 23, Holborn-viaduct, 
London, Е.С; See Advt., p. 1264 


PYROMETERS, MAKERS OF. 

CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, Ltd, Carlyle-rd, Cambridge : 
and 92, Hatton-garden, London, Е.С. See 
Advt., p. 1277 

EVERETT, EDGCUMBE & СО. 151 and 152, 
Great Saffron-hill, London, Е.С. See Advt., 
р. 1021 

FISHER, W. CLARK. Office and Works: 123, 
Gordon-rd, Ealing, London, W. 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton Avenue Works, New Southgate, 
N., London See Advt., p. 1162 

8 


minster, London, S.W. Works: Woolwich 


RADIATORS (FOR HEATING), MAKERS oF. 


BRITISH PROMETHE US CO, Ltd, 18, London. 
rd, Kingston-on-Thames (Prometheus К ing- 
ston-on-Thames, 199 Р.О. Kingston) Por 
Details as to our Manufactures sce раде 788 

Dowsing Radiant Heat Co, Ltd, 24, Budge-row, 

annon-st, London, Е.С. See Advts., pp. 
1081 and 1244 
Sanderson & Robinson, Mansfield, N. ot ts. 


RADIATORS (FOR X-RAY), MAKERS OF. 


Rosenberg (A.) & Co, 21, Southampton. row, Lon- 
don, W. C. 


RADIOCRAPH APPARATUS, DEALERS IN. 


Rosenberg ( А.) & Co, 21, Southampton-row, Тон. 
don, W.C. 


RAIL BENDER AND STRAICHTENER MAKERS. 


ASKHAM BROS, & WILSON, Ltd, Yorkshire 
Steel and Engineering Works, Sheftield See 
insert Advt, facing p. 1262 
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| 
ет тоок, Alleard & Со, Ltd. Sheffield; and | 


99. Linte-st, London, E.C. 
HARDY PATENT PICK CO, Ltd, Heeley Shef- 
ald: & 22. Queen Victoria-st, Loudav, E.C. 
NEW БОН" MACHINE TOOL CO, Loudon 
and Birmingham. Head Offices: Pearl. 
Vides, 107, Upper Thames-st. Loudon, E.C. 
YOUNGS, Ryland-street Works, Birmingham 


RAIL BONDING, CONTRACTORS FOR. 


Diackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.: and at Paris, Brussels and 
Milan See Advts., рр 1050 and 1276 


"ВАН. BONDS AND CONNECTORS, MAKERS OF 
AND ACENTS FOR. 

Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan See Advts.. pp. 1050 and 1276 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Miilheim-on-Rhine (Agents: W. F. 
Dennis & Co, Albert-bldgs, 49, Queen 
Victoria-st, London, Е.С.) See Advt., p. 7 

FOREST CITY ELECTRIC CO, 3, Gore-st, 
Piccadilly, Manchester 

8 LOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester ; and Parliament-mans, Vic- 
toria-st, London, S.W. 


RAIL CARRIERS, MAKERS OF. 
ASKHAM BROS. & WILSON, Ltd, Yorkshire 
Steel & Engineering Works, Sheffield Зее 
insert Advt. facing p. 1262 


RAILS (CIRDER), MAKERS OF. 


GUTEHOFFNUNGSHUTTE, Agent, Н. Wede- 
kind, C.E., 110, Fenchurch-st, London, Е.С. 


RAILS (RAILWAY AND ТВАММАУ`, MAKERS OF. 


ASKBAM, BROS. & WILSON, Ltd, Yorkshire 
Steel and Engineering Works, Sheffield 
See insert Advt. facing p 1262 

Hain (Wm.) & Со. Lochrin Iron Works, Coat- 
bridge; snd London | 

Barrow Hematite Steel Co, Ltd, Darrow-in- 
Furness; and at Barrow СоШепех, Barneley, 
and London М 

Ebbw Vale Steel, Iron & Coal Со, Ebbw Vale, 
Mon.; and 122, Cannon-street, London, 
Е.С. 

"Uuteboffnungshütte (Agent. H. Wedekind. C. E., 
110, Fenchurch-st, London, E. C. 

Hadfeld's Steel Foundry Co, Ltd, Kast Hecla 
Works, Tinsley, Shettield ; and 50, Lime-st, 
London, Е.С. 

North-Eastern Steel Co, Ltd, Middlesbrough ; 
and at London and Wolverhampton 

Richards, Win., Middlesbrough 

ca EL (Walter), Ltd, Leeds Steel Works, Leeds 
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RAILWAY HEATERS, MAKERS OF. 
Dowsing Radiant Heat Co, 24, Budge-row, 
Caunon-st, London, Е.С. See Advts., pp. 1081 
and 1244 


RAILWAY MOTOR TRUCKS, MAKERS OF. 

BRUSH ELECTRICAL ENGINEERING со, 
Ltd, Victoria Works, Ва едеге-га, Lambeth, 
London, S. E. 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fieet.st, London, E C. (Reactauce 
London, 452 aud 2096 Но! born) See insert 
Adyt. facing p. 1096 


RAILWAY MOTORS, MAKERS Or. 

British Westinghouse Electric & Miz. Co. Ltd, 
Westinghouse-building, Norfolk-at, Strand, 
London, W.C. See Advt., р. 1091 

BRUSH ELECTRICAL ENGINEERING CÓ, 
Ltd, Victoria Works, Belvedere. rd. Lambeth, 
London, S. E. 

Dick, Kerr & Co, Ltd (Sole Selling Agents for 
the English Hlectrie Manufacturing Co, Ltd, 
Preston), Abchurch-yard, Cannon-st, Lon- 
don, E. C.; Albert-sq, Manchester : 44, 
St. Andrews-sq, Edinburgh; and Strand-rd, 
Preston (Dicker London, 7577 Bank) 

Electrical Company, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury-ave, London, W. C.: 
Grosvenor-clunbs, 33. Blackíriars-st, Man- 
chester ; Baltic-chmbs, Wellington-st, Glas- 
gow; 134, North-st, Brighton ; 17, York.st. 
Sheffield; and at Belfast and Dublin Зее 
insert Advt. facing p. 1092 

FULLER-WENSTROMELECTRICAL MANC- 
FACTURING CO, 110, Cannon-st, London, 
Е.С. See Advt., p. 1065 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Clun House, Surrey -etreet, 
London, W.C. See insert Advt. facing p. 1102 

Mather & Platt, Limited, Salford Iron Works, 
Manchester ( Mather Manchester) ; and at 
London and Glasgow 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet-st, London, E. C. Reactaner 
London, AN 7 and 5096 Holborn) Вее insert 
Advt. facing p. 1096 


RAILWAY POWER PLANTS, BUILDERS OF 
AND CONTRACTORS FOR. 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lamibet h, 
London. S. E. 

Mather & Platt, Ltd, Salford Ironworks, Man 
chester (er Manchester); and at London 
and Glasgow 


RAILWAY SICNAL MAKERS. 


23, 
Victoria-st, London, S.W. 


Binko (II.) & Co, 24, Leadenhall- t. London, E.C. 

| Grieve & Gillespie, 81, Orinom 
Tyne 

' Saxby & Farmer. Limited, Canterbury-rd Kil- 


RAILWAY CENERATORS, MAKERS OF. 
PUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Works. Bel vedere-rd. Lambeth, 
London, S.E. burn, Londen, N.W. 
Mather & Platt, Ltd, Salford Jrenworks, Man- Sykes (У. К.) Interlocking Sigua! Co, Ltd 
chester (Mather Manchester); and at London Station-rd, High-street, Clapham, London 
and деру | sw. 


le-si > Jarrow-on- 
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RAILWAY STORES CONTRACTORS. 


ALLEN (EDGAR) & СО. Limite. hnperial Steel 
Works, Tinsley, Sheiheid See insert Advt. 
facing p. 1262 

Beardlinore (Wm. & Со. Parkhead, and Govan, 
Glasgow ; and 36, Vietoria-st, London, S.W. 

HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
field; & 22, Queen Victoria-st, Lendon. Е.С. 

Hudson, R.. Gildersome Foundry, near Leeds 

Huiburd Engineering Co, 150, Leadenhall-st, 
London, E.C. 

Stevenson & Davies, 9 and 10, Pancras-iane, 
London, Е.С. 

Ward, Thos. W., Albion Works, Sheffield 

Zalig (C. A.) & Co, 75, Queen Victoria-st, 
London, Е.С. 


RAILWAY STORES AND SUPPLIES, MAKERS OF AND 
DEALERS IN. 
CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worka, Northampton-grove, 
Canonbury, London, N. See insert Advt. 


facing p. 1292 
HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
field; & 22, Queen Victoria-st, London, E.C. 


RAILWAYS AND TRAMWAYS (ELECTRIC). 
Whoily Electrical. 


Municipal. 
NAME, ADDRESS. 

Atan Manor Corporation ves 
Avr " о 
Barking District Council. Eaat-at 
Bexley А .. cee 
Birkenhead Corporation Mis 
Birmingham " 2544 Corporation-st 
Blackburn уз 9, Railway-rd 
Blackpool " 928 
Bolton » 
Bootle » 
Bourncmouth 3 е 
Brighton 8 Vus 
Burnley " 
Burton-on-Trent „ - 
Cardiff " The Hayes 
Colchester ji fas 
Darlington ›” Mes 
Darwen эз vi 

79 
Deron port ^ 
Doncaster e 
Dover e 
Lun Lee , 


, siá 
Eist Ham District Council Nelaon-at 
Farnworth 


Glisqow Corporation 88, Renfield-st 
trloucester S 206 
Halifax e Foundry-st 
Hartlepool „ iis 
Huddersfield » A 
Hull <i 587 
Ilkeston » 

Ipswich т 

Kirkcaldy 1 

Lancaster з 

Leeds ; 

Lei ecter » 


6, Sir Thomas-st 


NAME. ADDRESS. 
London County Council 505, Camberwell 
KOL OD) 2 E. 


Lowestof! ` Corporation gies 
Middleton - 
Nelson 5 
Nerweastle-on- Tyne n e 
Newport (Mon.) „. ge 
Northampton РА 
Nottingham s 
Plymouth 9 
Portsmouth bs 

Rouliny - 

Rochdale e 

“Ает ee 

Southampton e E 
Southend » Lendon-rd 
Southend - (Pier) 
Nouth port "а 44, Chapel-st 
Stockport 5i ae 
NIAN ” 

Taunton з е 
Wallasey District Council eve 


Werrington Corporation 
Wolverhampton " 
Yarmouth d 


Owned by Companies. 

Baker Street and Waterloo Railway Co, ТА. 
Hamilton House, Victoria Embankment, 
London, Е.С. 

Barnsley and District Electrie Traction Со, Don- 
ington House, Norfolk-et, London, W.C. 

а Electric Trainways, Ltd, 18, St. Helens. pl. 
London, E.C. 

Beesbrook & Newry Tramway Co, Bessbrook, 
со. Armagh 

Blackpool Electric Tramways (South), Ltd, 9, 
Central Beach, Parade, Black pool 

Blackpool & Fleetwood Tramroad Co, Bispham, 
near Black pool 

Black pool and Garstang Electric Light Railway 
Co, Ltd, 5, Clifton-st, Blackpool 

Blackpool, St. Annes and Lytham Tramway Co, 
Black pool 

Brighton and Rottingdean Seashore Electric 
Tramroad Co, Madeira-rd, Brighton 

Bristol Tramways and Carriage Co, Ltd., Bristol 

Central London Railway Co, 125, High Holborn, 
London, W.C. 

Camborne-Redruth Electrie Tramway (Urban 
Electric Supply Co, Carn Brea, R.S.0., 
Cornwall 

Chatham and District Light Railways Co, 83, 
Cannon-st, London, Е.С. 

Cheltenham & District Light Railways, Со, 
Cheltenham 

City of Carliele Electric Tramways Co, Ltd, 23, 
London-r‘l, Carlisle 

City and Souta London Railway Co, 71, Finsbury- 
avement, London, Е.С. 

Clontarf and Hill of Howth Tramways Co, Ltd, 
39. Dame-st, Dublin 

Coast Development Co, Walton-on-Naze (Pier 
Tramway): and 35, Walbrook, London, К.С. 

Colne & Trawden Light Railways Co, Albion 
Works, Armley-rd, Leeds 

Cork Electric Tramways & Lighting Co, Ltd, 
Cork 

Coventry Electric Tramways Co, Stoney Stanton- 
rd, Coventry 
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‘roy lon Corporation Tramways (British Electric 
Traction Co, Donington-house, Norfolk-st, 
London, W.C., Lesaees) 

Devonport and District Tramways Co, Donington 
House, Norfolk-st, London, W.C. 

D2wsbury, Batle? and Birstal Tramways Со, 
Donington House, Norfolk.st, London, W. C. 

Dawsbury, Cleckheaton, Spen Valley and Мог- 
ley Tramways (Yorkshire, Woollen District, 
Electric Tramway Co), Donington House, 
Norfolk-st, London, W.C. 

Douglas Southeru Electric Tramways, Limited, 
7, Brazennose-st, Manchester ; and Douglas, 
Isle of Man 

Dublin aud Lucan Electric Railway Co, Dublin 

Dublin United Tramways Co, Limited, Dublin 

Dudley, Stourbridge and District Electric Trac- 
tion Co, Ltd, Donington House, Norfolk-st, 
London, W.C. 

East Cheshire Light Railway Syndicate, Ltd, 
129, Stamford-st, Stalybridge 

Gateshead and District Tramways Co, Sunder- 
land-rd, Gateshead 

General Electric Tramways Co, Ltd, Donington 
House, Norfolk-st, London, W.C. 

Giant's Causeway and Portrush Electric Tram- 
way Co, Ltd, Portrush, Antrim 

Glossop Electric Tramways (Urban Electric 
Supply Co), Glossop 

Gravesend and Northfleet Electric Tramways 
Со, Donington House, Norfolk-st, London, 
\№.С. ; and Gravesend 

Great Grimsby Street Tramways Co, Southamp- 
ton House. Cleethorpes 

Great Northern and City Railway Co, 18, Eldon- 
st, London, E.C. 

Greenock and Port Glasgow Tramways Со, 
Donington House, Norfolk-st, London, W.C. 

Guernsey Railway Co, Houyue-da-la-Perre, 
Guernsey 

Hampshire Light Railways (Electric) Co, Ltd, 
74, Cheapside, London, Е.С. 

Hartlepool Electric Tramways Co, West Hartle- 
pool; and Donington House, Norfolk-st, 
London, W.C. 

Hastings Tramways Co, 74, Cheapside, London, 
Е.С 


Herne Вау Pier Co, Herne Bay 

Isle of Thanet Electric Tramway and Lightiug Co, 
74, Cheapside, London, Е.С. ; and St. Peters, 
Broadstaira 

Kidderminster and Stourport Electric Tramway 
Co, Ltd, Donington House, Norfolk-st, Lon- 
don, W.C. ; and Market-st, Kidderminster 

Lanarkshire Tramwaya Co, 83, Cannon.st, Lon- 
don, E. C.; and Motherwell, N.B. 

Lancashire Light Railways Co, Ltd, Royal In- 
eurance-bldgs, 9, North John-st, Liverpool 

Liverpool Overhead Railway Co, Liverpool 

London United Tramways (1901), Ltd, 88, High- 
rd, Chiswick, London, W. 

Manx Electric Railway Co, Ltd, 1, Strathallan- 
cree, Douglas, Isle of Man 

Mersey Railway Co, Worcester House, Walbrook, 
London, E. C.: and Birkenhead 

Merthyr Electric Traction and Lighting Co, Ltd, 
Donington House, Norfolk-st, London, W.C; 
and Merthyr Tydfil 


Metropolitan Electric Tramways, Ltd, 101, Fins- | 


bury-paveinent, London, Е.С. 


M.ddlesbrough, Stockton and Thornaby Electric, 
Tramways (owned by Imperial ‘Tramways 
Co), Middlesbrough 

Middleton Electric Traction Co, Donington House, 
Norfoik-st, Lond., W. C.; & Middleton, Lancs. 

Mid-Yorkshire Tramways Со, Taufield-bldge, 
Hustlergate, Bradford 

New St. Helens and District Tramways Со, 
Ltd, Pearl Assurance-bldgs, St. John's- lane, 
Liverpool ; and St. Helens 

North Esstern Railway Co (Tynemouth and 
Ponteland Electric Lines), York 

North Wales and District Light Railway and 
Electric Power Syndicate, Ltd, 22, Brazen- 
1036-36, Manchester 

Norwich Electric Tramways Co, 20, Bishopsgate- 
st Within, London, E.C.; and at Norwich 

Oldham, Ashtonand Hyde Electric Tramway, Ltd, 
Donington House, Norfolk-st, London, W.C. 

Paisley Tramways Co, 7, Gilmour-st, Paisley 

Penarth Tramways Syndicate, Ltd, 124, Bute- 
at, Cardiff 

Peterborough Electric Traction Co, Ltd, Douing- 
ton House, Norfolk-st, London, W.C. 

Plymouth, Stonehouse and Devonport Tramways 
Co, Devonport 

Poole and District Electric Traction Co, Ltd, 
Donington House, Norfolk-st, London, W.C. 

Portsdown and Horndean Light Railway Co, 74, 
Cheapside, Loudon, Е.С. 

Potteries Electric Traction Co, Ltd, Donington 
House, Norfolk-st, London, W.C. 

Rothesay Tramways Co, Rothesay, N.B. 

Ryde Pier Cotmuany’s Electric Tramways, Ryde 

Scarborough Tramways Co, Scalby-rd, Scar- 
borough 

Sheerness & District Electric Power & Traction 
Co, Ltd, Donington House, Norfolk-st, 
London, W.C. 

South Shields Tramway and Carriage Co, Ltd, 
Donington House, Norfolk-st, London, W. C.; 
and South Shields 

Sunderland District Electric Tramwaya, Ltd, 
Newbottle-et, Houghton-le-Spring 

Swansea Improvements and Tramways Co, 
Donington House, Norfolk.st, London, W.C.; 
and 5 wansea 

Taunton & West Somerset Electric Railways & 
Tramways Co, Ltd, Taunton 

Tynemouth and District Electric Traction Co, 
Ltd, Donington House, Norfolk-at, London, 
W.C. ; and Tynemouth 

United Kingdom Tramway, Light Railway and 
Elec. Synd., Ltd, 28, Victoria-st, London, S. W. 

Volk's Electric Railway, Brighton 

Wakefield and District Light Railways Co, 20, 
Victoria-st, London, S. W. у 

Warrington aud Northwich Electric Light Rail. 
way, Winnington-st, Northwich ; and 55, 
Old Queen-st, Westminster, S.W. 

Waterloo and City Railway Co, Waterloo Station, 
London, S.E. 

Weston-super-Mare, Cleveland and Portishead 
Light Railway Co, Clevedon 

Wrexham aud Distriet Electric Tramways, 
Ltd, Donington House, Norfolk-st, London, 
Ұ.С. 

Yorkshire (Woollen District) ЕЈе тле Tramways, 
Ltd, Donington House, Norfolk-st, London, 
W.C. 
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RAILWAYS AND TRAMWAYS — Partly Electrical. 


Municipal. 
NAME, ADDRESS. 
Aberdeen Corporation 
Bradford 


303, Camberwell 
New-rd, S.E. 
55, Piccadilly 


London Coun ty Council 


Manchester Corporation 
‘Oldham 
Salford 
Sunderland 
Wigan m 


Owned by Companies. 


City of Birmingham Tramways Co, Birmingham 

Greenock and Port Glasgow Tramways Со, 
Donington House, Norfolk-st, London, W.C. 

South Staffordshire Tramways (Lessee) Со, Dar- 
laston, Statis. 

‘Southport Tramways Со, Ltd, Donington House, 
Norfolk-st, London, W.C. 

Wolverhampton District Electric Tramways Со, 


Doningtou House Norfolk-st, London, W.C.; 


and Wolverhainpton 


AALWAYS AND TRAMWAYS (COLONIAL & FOREICN). 
Owned by British Companies. 


Wholly Electrical. 
Auckland Electric Tramways Co, Ltd, Donington 
House, Norfolk-st, London, W.C. 
Brisbane Tramways Со, 52, Moorgate.st, Lon- 
don, E.C. 
British Columbia Electric Railway Co, Ltd, 28. 
51, Bishopsgate st Within, London, Е.С. 
Buenos Ayres and Belgrano Electric Tramways 
Со, Ltd, 52, Moorgate-st, London, Е.С. 
Buenos Ayres Electric Tramways Co, Ltd, 78, 
Cornhill, London, Е.С. 

Buenos Ayres Electric Tramways (1901), Ltd, 
78, Cornhill, London, Е.С. 

Calcutta Tramways Co, Ltd, Worcester House, 
Walbrook, London, Е.С. 

Cape Electric Trainways, Ltd, 1, London Wall- 
bldgs, London, E.C. 
Cape Town Consolidated Tramways & Land Co, 
Ltd, 1, London Wall-bldgs, London, Е.С. 
Colombo Electric Tramways and Lighting Co, 
Ltd, 11, St. Benet-pl, London, E.C. 

Geneva Tramways Co, Ltd, 6, Draper's garde ne, 
London, E.C. 

Kalgoorlie Electric Tramways, Ltd, 30-31, St. 
Swithin's-lane, London, E.C. 

la Capital Traction and Electric Co (Buenos 
Ayres) Ltd, 18, Eldon-st, London, Е.С. 

Lisbon Electric Tramways Со, Ltd, 55-56, 
Bishopagate-st Within, London, E. С. 


Partly Electrical. 
Anglo-Argentine Tramways Co, Ltd, 574, Old 
Broad-st, London, E.C. 
Brazilian Street Railway Co, Ltd, 213, Gresham- 
st, London, E.C. 


4 
RAILWAY AND TRAMWAY CAR AND CARRIACE 
BUILDERS. 
British Westinghouse Electric & M’fy. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand 
London, W.C. Bee Advt., p. 1091 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

DICK, KERR & CO, Ltd, Abchurch-yd, Cannon-st, 
London, E. C.; 78. Albert-aq, Manchester; 4a, 
^t. Andrew’s-aq, Edinburgh: and Strand-rd, 
Preston (Licker London, 5577 Bank) 

Harrison and Camm, Ltd, Rotherham 

HURST, NELSON & CO, Ltd, Motherwell ; Chats- 
worth Wagon Works, near Chesterfield ; and 
14, Leadenhall-st, London, E. C. 

Lancaster Railway Carriage and Wagon Co, Ltd, 
Lancaster; and 8, Victoria-st, London, 
S.W. 

Metropolitan Amalgamated Railwav Carriage 
& Wagon Co, Ltd, Openshaw ; Manchester ; 
Oldbury ; Birmingham ; ава 36, Victoria-st, 
London, S.W. 

Milnes (6. C.) Voss & Co, Cleveland.st, Birken- 
head 


RAILWAY & TRAMWAY (ELECTRIC) ENCINEERS & 
CONTRACTORS. 
(See also Electric Rallways & Tramways, page 1099.) 


Blackwell (Robert У.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts. on next page and p. 1050 

BRITISH THOMSON-HOUSTON CO., Ltd, 
Head Office апа Works, Rugby. Reg 
Offices, 85, Cannon-st, London, E. C.; and at 
Glasgow, Sheffield, Belfast, Manchester, New- 
сав е-оп-Тупе and Cardiff Вее Adyt., p. 11 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING CO., 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, 5. E. 

Callender'* Cable and Construction Company 
Limited, Hamilton House, Victoria Embank- 
ment, London, Е.С. Works: Belvedere, Kent 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Lud, Clifton Junction, nr. Manchester; 
78, Kiug-st, Manchester; and 59, Victoria-st, 
London, S.W. See insert Advt. facing р. 1034 

DICK, KERR & CO, Ltd, Abchurch-yd, Cannon-st, 
London, Е.С. ; Albert-sq, Manchester; 4a, 
St. Andrew's 84, Edinburgh ; and Strand-rd, 
Preston (Dicker London, 5877 Bank) 

ELECTRICAL POWER STORAGE COM- 
PANY, Limited, 4, Great Winchester-st, 
London, Е.С. See Advt. on back cover 

ELECTRICAL COMPANY, Ltd, 121-125, 
Charing Cross-rd, and 162, Shaftesbury-ave, 
Londou, W.C.; Grosvenor-chambers, 88, 
Blackfriars-st, Manchester; Baltic-combrs, 
Wellington- ast, Glasgow; 134, North-st, 
Brighton; 17, York.st, Sheffield ; ; and at 
Belfast E Dublin See insert Adyt. facing 
p. 1092 

European Electric Hailways and Public Works 
Construction Co, Ltd, 4, Bishopsgate-st, 
London, E.C. 

Fell, John, 25, Victoria-st, Westminster, London, 
S.W. 


Ito Syndicate, Ltd, Moorgate-ct, Moorgate-st, 
London, E.C. 


21 


905! нй 


n't 
21 
. 
“4 | 
qu 
RE 
-q 
9 1 
24.1 


КАТ БАМ | 1904.—“THE ELECTRICIAN" 1276 


ROBERT W. BLACKWELL & Co, Lro. 


59, City Road, LONDON, Е.С. 


ENGINEERS and 


CONTRACTORS 


R 


ELECTRIC TRACTION & POWER PLANTS. 


Electrical and Steam Engineers Supplies. 


Law, Geo., Comberton Hill, Kidderminster 
Love's Electric Traction Co, Ltd, Suffolk House, 
Laurence Pountney-hill, London, Е.С. 
Mather & Platt, Ltd, Salford Iron Works, Man- 
chester ( Mather Manchester) ; and at London 

and Glasgow 

MAXIM (SIR HIRAM) ELECTRICAL & EN- 
GINEERING CO, Ltd, Maxim Works, 
Gillingham-st, Westminster, London, S.W. 

Monorail Portable Railway Co, Ltd, 22 and 25, 
Lawrence Pountney-lane, London, E.C. 

Scott (Walter! & Middleton, 28, Victoria-st, 
S.W., and 292, Pentonville-rd, N., London 

SIEMENS BROTHERS & CO, LIMITED, 12, Gueen 
Anne's-gate (Siemens London, 480 West- 
minster), ара York-mansion, York-st (Siem- 
bralos London, 452 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Skelton & Co, 71, Fiusbury-pavement, London, 
ЕЈС. 

Speight (Daid) & Sone, Canal Basin, Leeds 

Speight, Joseph, Barrack-st, Leeds 

TUDOR ACCUMULATOR CO, Limited, 16, 
Victoria-st, London, S.W. (Subconical Lon- 
don) Works: Dukinfield, near Manchester 
See Advt., p. 1016 

WHITE (J. d.) & CO., Ltd., 221, College-hill, 
Capnon-st, London, Е.С. 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet-st, London, Е.С. (Reactance 
London, 58? and 5096 Holborn) See insert 
Advt. facing p. 1096 

Yorkshire Electric Tramways Construction 
Syndicate, Ltd, 20, Victoria-street, London, 
S.W. 


RAILWAY AND TRAMWAY TRACK CONTRACTORS. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels апа 
Milan See Advts., above and p. 1050 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-huilding, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

DICK, KERR & CO, Ltd, Abchurch-yd, Cannon.at, 
London, E. C.; Albert.sq, Manchester; 4a, 
St. Andrew eat, Edinburgh: and Strand-rd, 
Preston (Dicker London, 5877 Bank) 


RAILWAY AND TRAMWAY TRACK SUPPLIES, 
TOOLS, &c., MAKERS OF. 


Blackwell (Robert У.) & Co, Ltd, 59, City-rd, 
London, Е.С. ; and at Paris, Brussels and 
Milan See Advts., above and р. 1050 

Easterbrook, Allcard & Co, Ltd, Sheffield; and 
59, Lime-st, London, E.C. 

HARDY PATENT PICK CO, Ltd, Heeiey, Shef- 
field; and 22, Queen Victoria-st, London, 
E.C. 

National Rail and Tramway Appliances Co, Ltd, 
51, Chapel Walks, Liverpool 


RAILWAY AND TRAMWAY TRAFFIC EXPERTS. 


Upton & Bowker, 21, Parkfield Drive, Liecard, 
Liverpool 


RAILWAYS, ELECTRIC, CONTRACTORS FOR. 
(See also Electric Railways and Tramways, page 1099) 


Blackwell (Robert W.) & Co, Ltd., 59, City-rd, 
London, EC: and at Paris, Brussels and 
Milan See Advts. above and p. 1050 

BRITISH WESTINGHOUSE ELECTRIC AND 
M'FG. CO, Ltd, Westinghouse-building, 
Norfolk-st, Strand, London, W.C. See 
Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Werks, Belvedere-rd, Lambeth, 
London, У.Е. | 

CHLORIDE ELECTRICAL STORAGE СОМ- 
PANY, Ltd, Clifton Junction, nr. Manches- 
ter; 78, King-st, Manchester: and 39, 
Victoria-st, London, S.W. See insert Advt. 
facing p. 1034 | 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow 


RANCEFINDERS, MANUFACTURERS OF. 
BARR & STROUD, Auniesland, Glasgow, W. 


RANCEFINDERS (ELECTRIC), MANUFACTURERS OF. 


Incandescent Electric Lamp Co, Ltd, Brook 
Green Works, Hammersmith, W.,and 31, 
Copthall-ave, E.C., London 


M e — 
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RATCHET BRACES (ENCINEERS^, MAKERS Of. 


Easterbrook, Alleard & Co, Ltd. Sheffield: and 
59, Line: st, London, E.C. 

HAINES & СО, 55, Minories, London, К.С. 
HARDY PATENT PICK CO, Ltd, Heeley, Snettield: 
and 22, Queen Victoria-at, London, E.C. 
NEWBOLD'S MACHINE TOOL CO, London 
and Birmingham. Head Offices: Pearl- 
bldge, 107, Upper Thames-st, London, 

E.C 


WILLCOX (W. H.) & CO, Ltd, Offices 23, Ware- 
houses 34 and 36, Southwark-st, London. 
S. E. See Advt, р. 3 

YOUNGS, Rylaud-street Works, Birmingham 


RAW HIDE CEARS, MAKERS OF. 


Angus (George) & Co, Ltd, 
Newcastle-on-Tyne; 7, Bury est, London. Ei: 
andat Liverpool, Leeda, Manchester, Birm-ng- 
ham, Cardiff and Glasgow 

HAINES & CU, 33, Minories, London, EC. 


READINC LAMPS, MAKERS OF. 


BRISTOL ELECTRIC SAFETY LAMP WORKS, 
40, Great Smith-st, Westminster, London, 
S.W. See Advt., р. 1265 

Incandescent Electric Lamp Со, Ltd, Brook 
Green Works, Hammersmith, W., and 31, 
Copthall-ave, E.C., London 

Peto & Radford, Ltd, Otice 55, Works 57B, 
Hatton-gdn, London, E.C. 


St. Juhn's Works, ` 


RECEIVERS (TELEPHONE', MAKERS OF. 
ce a! xo Telephone Receivers, р. 1310.) 


o BRITISH L. M. ERICSSON MANUFACTUR- 


ING CO, Ltd, Dyron House, 82.25, Fleet- 
sr, London, E C. Works: Beeston, Notts. 
See Advt., p. 1304 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grave, 
Canonbury, london, N. See insert Advt. 
facing p. 1292 

National Telephone Co, Ltd, Telephone House, 
Vietoria Embankment, London, kO See 
Advt., p. 1306 

NUSSBAUM, G. A, C. E., 29, J. udzate-hill, 
London, E. C. See Adyt., p. 1308 


RECORDINC INSTRUMENTS, MAKERS OF. 

CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, Ltd, Carlyle-rd, Cambridge ; 
aud 92, KHatton-gdn,Londen, E.C. See Adyt., 
below 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton. Workr. Northampton-grove, 
Canonbury, London, N. See insert Advt. 
tacing р. 1292 

ELLIOTT BROS, Century Works, Lowisham, 
London, S.E. (Олт Lulu. 315 Deptford) 
London office: 56, Leicester-sy, W.C. 
(285 2 Gerrard) 

EVERETT, EDGCUMBE & Ct, 151 and 152, 
Great Saffron Hill, London, E. C. See Advt., 
p. 1021 


аара EE 


DUDDELL OSCILLOGRAM. 


P.D. Curve of Alternator running on Unloaded Cables, eleventh harmonic prominent. 
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Write for Illustrated РТР to— 


THE CAMBRIDBE SCIENTIFIC INSTRUMENT со., Ltd., 


Carlyle Road, CAMBRIDGE, ENGLAND. 
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FISHER, W. CLARK. Office and Works : 123, 
Gordon-rd, Ealing, London, W. 

MUIRHEAD & CO, 54, Old Broad-st, London, 
E.C. Works: ElmersEnd, Kent See Advt., 
p. 1156 

NALDER BROS. & THOMPSON, Limited, 34, 
Queen-st. London, Е.С. See Advts., pp. 1022 
and 1327 

PHILLIPS, J. У. & C. J., 25, College halt, London, 
E.C. 

РІТКІМ (JAMES) & Co, 56, Red Lion-st, Clerken- 
well, London, E.C. 

"Walters (Philip) & Co, 249 and 251, Kensal-rd, 
and Conlan-st, London, W. 


RECTIFIERS FOR ELECTRIC SUPPLY, MAKERS OF. 


Ходоп Patent Electric Valve, Sole Manufacturer 
for the United Kingdom and Colonies, H. 
Snowdon, 52, Queen Vietoria-st, Е.С. (8041 
Bank); and Millwall, E., London 


REDUCING BUSHINCS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


REDUCING NIPPLES, MAKERS OF. 


‘CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 


REDUCTION CEARINC FOR ELECTRIC MOTORS, 
MAKERS OF. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, М.С. Bee Advt., р. 1091 

Chatteris Engineering Works Co, Chatteris, 
Cambs. ; and 153, Gresham House, London, 
E.C. 

Jackson (P. R.) & Co, Ltd, Salford Rolling Mills, 
Manchester 

Kramer (Н. V.) & Co, Locksbrook, Bath; 19, 
Pine-st, Manchester ; and 110, Brunswick.at, 
Glasgow 


REFLECTOR AND SHADE MANUFACTURERS. 


Baird, John, Ltd, 99, Milton-st, Port Dundas, 
Glasgow 

Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh 

‘Davis Electric Lamp Со, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 

Dernier (Louis) & Со, 78, Newman-st, London, W. 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; and 94, Charing 
Cross-rd, London, W.C. See Advt., p. 6 

EDISON & SWAN UNITED ELECTRIC 
LIGHT CO, Ltd, Ediswan-bldgs, 56 and 37, 
Queen-st, Cheapside, and (Supply Dept.) 
11, College-hill, London, Е.С. (Telephone 
922, 928, 9:25 and 953 Bank), and Branches 
See insert Advt. facing p. 1218 

Ellis & Saunders, 3 and 4, St. Martin’s-ct, Lud- 
gate-hill, London, E.C. 


Entwistle & Stephens, Ltd, Bald win-gdns, Gray's 
Inn-rd, London, W.C. 

Goodyer's, 174 and 198, Regent-st, London, W. 

Imperial Enamel Co, Ltd, Watery-lane, Bir- 
mingham 

Macfarlane Bros, Roxburgh Works, Scotstoun, 
Glasgow 

Reed (W. Н.) & Son, 180, Wardour-st, London, W. 

Robinson (Wm.) & Co, Ltd, Stafford-st, Wolver- 
hampton 

STILL (У. M.) & CO, 24, Charles-st, Hatton- 
garden, London, E.C. ; and at Manchester 
and Glasgow Bee Advt., p. 1221 

VERITYS Limited, London, Birmingham, Man- 
chester and Glasgow (See ALPHABETICAL 
SECTION) 

West, George, 17, Dering st, New Bond at, 
London, W. 


REFRICERATING ENCINEERS (ELECTRIC). 


Liverpool Refrigeration Co, Ltd, 52, Drury-bldga, 
21, Water-st, Liverpool 


REFUSE DESTRUCTOR PLANTS. 


Beaman & Deas, Timperley, Manchester ; and 
66, Victoria-st, London, S.W 


Horafall Destructor Co, Ltd, Lord-st Works, 


Whitehall-st, Leeds; and London 
Meldrum Bros, Ltd, Timperley, Manchester ; 
and 66, Victoria-st, London S.W. 


RECULATORS, MAKERS OF. 


British Westinghouse Electric and Manufac- 
turing Co, Ltd, Westinghouse · building, Nor- 
folk-st, Strand, London, W.C. See Advt., 
p. 1091 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

COWANS LIMITED, Springfield-lane, Salford, 
Manchester ` and Grosvenor-mansions, 82, 
Victoria-st, London, S. W. See Advt., р. 1254 

TUDOR ACCUMULATOR CO, Limited, 16, 
Victoria-st, London, S.W. (Subconical Lon- 
don) Works : Dukinfield, near Manchester 
See Advt., p. 1016 


RECULATINC RESISTANCES, MAKERS ОР. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

ELECTRICAL TRANSMISSION CO, 147, 
Queen Victoria-st, London, E.C. 


RECULATING TRANSFORMERS, MAKERS OF. 
British Westinghouse Electric & M’fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 
COWANS LIMITED, Springfield-lane, Salford, 
Manchester; апа Grosvenor-mansions, 82, 
Victoria-st, London, S. W. See Advt., p. 1254 
JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, Е.С. See Айт ‚ p. б 
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RELAYS, MAKERS OF. 


BRITISH L. M. ERICSSON MANUFACTUR.- 
ING CO, Ltd, Byron House, 82-85, Fleet. 
st, London, Е.С. Works: Beeston, Notts. 
See Advt., p. 1304 

CUNSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, М orthampton-grove, 
Canonbury, London, N. See insert Adyt. 
facing p. 1292 


RESISTANCE APPARATUS, MAKERS OF. 


BRITISH PROMETHEUS СО, Lt4, 18, London- 
rd, Kiagston-on-Taames (Prometheus King- 
ston-on- Thames, 149 P.O. Kingston) For De- 
tails as to our Manufacturers, see раде ZA? 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Kramer (H. V.) & Co, Locksbrook, Bath; 19, 

Pine-st, Manchester; and 110, Brunswick. 
st, Glaegow 

2 ‚ © 

I PERFECTA 


E 


Monte Callow & Со, 6, 
Ludgate-broalway, Lon- 
don, E.C. 


~) 
Moy ( Ernest Е.), Ltd, 2, 5 and 4, Greenland.place, 
Camden Town, London, N.W. 


RESISTANCE COILS, MAKERS ОР. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt.. p. 1091 

BROCKIE-PELL ARC LAMP, Limited, 60, 
Worship-st, London, Е.С. see Advt. 


р. 1025 

CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, Ltd, Carlyle-rd, Cambridge ; 
aud 92, Hatton-gdn, London, Е.С. Bee 
Advt., p. 1277 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, North «mpton-grove, 
Canonbury, London, N. see insert Adyt, 
facing p. 1292 

COWANS, LIMITED, Springfield-lane, Salford, 
Manchester; and Grosvenor-mansions. 82, 
Victoria-street, London, S.W. Bee Advt., 


р. 1254 

ELECTRICAL TRANSMISSION CO, 147, 
Quen Victoria-st, London, Е.С. 

ELLIOTT BROS, Century Works, Lewisham, 
London, S.E. (Ohm London, 218 Deptford) 
London office: 36, Leicester-square, W.C. 
(3852 Gerrard) 

GAMBRELL BROS., Durham House, 25, North 
Side, Clapham Common, London, S.W. 
Mavor & Coulson, Limited, 47, Broad-st, Mile 

End, Glasgow 

Mudford's Arrow Electrical Works, Jackson-rd, 
Holloway, London, №. 

NALDER BROS. & CO, 12, Carteret-st, Queen 
Anne's-gate, Westminster, London, S.W. 
Зее Advt., p. 1156 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton Avenue Worka, New Southgate, 
N., London See Advt., p. 1162 


LLELECTRICAL TRADES DIRECTORY.—1901.  REL—RES 


SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 West- 
minster), and York-mansion, York-st (Stem- 
bralos London, 452 Westminster), Weat- 
minster, London, S. W. Works: Woolwich 
aud Stafford. Branches: Newoastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
aleo at Sydney and Melbourne 


RESISTANCE FRAMES (ADJUSTABLE), MAKERS OF. 


BROCKIE-PELL ARC LAMP, Limited, 60, 
Worship-st, London, Е.С. Bee Advt., p. 1025 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

COWANS LIMITED, Springfield-lane, Salford, 
Manchester ` and Groavenor-mansions, 82, 
Victoria-st, London, S.W. See Adyt. p. 1254 

DORMAN & SMITH, Orden) Station Electrical 
Works, Salford, Manchester ; and 94, Char- 
ing Cross.rd, London, W.C. See Advt., p. 6 

ELECTRICAL TRANSMISSION CO, 147, 
Queen Victoria st, London, E.C. 

Moul & Co, 76-78, York-st, Westminster, London, 
S.W. 

NALDER BROS. & THOMPSON, Limited. 34, 
Queen-st, London, E.C. 8ee Advts., рр. 1022 
and 1327 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and[Newton Avenue, Works, New Southgate, 
N., London See Advt., p. 1162 


RESISTANCES, MAKERS OF. 


LYON PATENT REFRIGERATOR, Ltd, Atherton 
Quay, Warrington 


RESISTANCES (LIQUID), MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Moy ( Ernest F.), Ltd, 2, Запа 4, Greenland-place, 
Camden Town, London, N.W. 


RESISTANCE REGULATORS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Аат. 
facing p. 1292 

ELECTRICAL TRANSMISSION CO, 147, 
Queen Victoria-st, London, E.C. 

FERRANTI LIMITED, Holliawood, Manchester 
(Ferranti Hollinwood, 31, 48 and 56 Fails- 
worth, Manchester) 


RESISTANCE WIRES, MAKERS OF. 


BRUNTON (W. N.) & SON, Musselburgh, Scotland 

CONCORDIA ELECTRIC WIRE CO, Ltd, 34, 
Queen-st, London, E.C. 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament maus, Vic- 
toria-8t, London, S. W. 

Hadfield's Steel Foundry Co, Ltd, East Несја | 
Works, Tinsley, Sheffield ; and 50, Lime-st, 
London, E. C. 


(For Telegraphic Addresses and Telephone Numbers, sec Alphabetical Section.) 
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HECK ORD, ARTHUR E, Birmingham Metal 
Works, Birmingham 
Hecnum .Von-Corrosive White Metal 


LONDON ELECTRIC WIRE CO, Ltd, Anchor 


Works, Playhouse-yd, Golden-lane, London, | 


Е.С. Вее Advt., p. 8 


RHEOSTATS, MAKERS OF. 


British Westinghouse Electric E M'fg. Co, Ltd, 
Westinghouse- building, Norfolk-st, Strand, 
London, W.C. Вев Advt., p. 1091 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Nortnampton-grove, 
Canonbury, London, Х. See insert Advt. 
facing p. 1292 

COWANS LIMITED, Springfield-lave, Salford, 
Manchester ` and Grosvenor-mansions, 82. 
Victoria-st,London,S.W. Вее Advt., p. 1254 

ELECTRICAL TRANSMISSION Co, 147, 
Queen Victoria st, London, Е.С. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-street, London, Е.С. See Advt., p. 5 

Kramer (H. V.) & Co, Locksbrook, Bath ; 19, 
Pine-st, Manchester ; aud 110, Brunswick- 
st, Glasgow 

Newton's, Limited, Taunton 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton Avenue Works, New Southgate, 
N. London See Advt., p. 1162 

Varley and Carbon Plate Rheostats. 


SUTER (FRANK) & CO, Ltd, 66, Berners-st 
(works : Hanway-st, Oxtord-st), London,W, 
See insert Advt. facing p. 1068 


ROLLER BEARINCS, MAKERS OF. 


Blackwell (Robert W.) & Co, L'd, 59, City-rd 
London, Е.С. ; and at Paris, Brussels ard 
Milan See Advis., pp. 1050 and 1276 


ROLLING MILLS AND ROLLED METAL MERCHANTS. 
Grey & Marten, Ltd, Southwark Bridge, London, 
S.E 


Grimshaw & Baxter, 29 to 37, Goswell-rd, Lon- 
don, Е.С. 

Jackson (P. R.) & Co, Ltd, Salford Rolling 
Mills, Manchester 


RONTCEN X-RAYS, MANUFACTURERS OF APPA- 
RATUS РОВ. 

JOHNSON, MATTHEY & CO, Ltd, 74 to 81, 
Hatton-gdn, London, E.C. See Advt., p. 1261 

McWhirter, William, 214, Holm-st, Glasgow 

Peto and Radford, Ltd. Offices 55, Works 575, 
Hatton-gdn, London, E.C. 

Rosenberg (A.) & Co, 21, Southampton-row, 
London, У.С. 


ROPE (MANILA, HEMP, &o.) MANUFACTURERS. 


HAGGIE (В. HOOD) & SON, Ltd, Qucen-st, New- 
castle-on-Tyne ; and 35, Lime-st, London, 
Е.С. See Advts., pp. 859 and 1243 
(See also under Manila Rope, Makers of) 

WILLCOX (У. Н.) & CO, Limited, Offices 23, 
Warehouses 34 and 36, Southwark-st, Lon. 
don, S.E. See Advt., p. 3 


ROSETTES (WALL, MULTIPLE, &o), MAKERS ОР. 


| CONSOLIDATED ELECTRICAL CO, Ltd, 


Northampton Works, Northamptou-grove, 
Canonbury, London, М. See insert Adyt. 
facing p. 1292 


ROTARY CONVERTERS, MAKERS OF. 


, BRUSH ELECTRICAL ENGINEERING CO, 


Ltd,Victoria Works,Belvedere-rd, Lambeth, 
London, S.E. 

CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
London ; and Chemnitz, Saxony 

Hall (J. P.) & Co, Blackriding Iron Works, 
Werneth, Oldham 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester (Mather Manchester); and at London 
and Glasgow | 


ROTARY TRANSFORMERS, MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Works, Delvedere-rd, Lambeth, 
London, S.E. 


RUST PREVENTATIVES, MAKERS OF. 


Stern-Sonneborn Oil Co, 57, Gracechurch-st, 
London, E.C. | 


SAND BLAST APPARATUS, MAKERS OF. 


Tilghman's Patent Sand Blast Co, Ltd, Broad- 
heath, near Manchester ; and Sheffield 


SCHOOLS, COLLECES, &c. 


(See also Colleges, Schools, &c., page 1052 and 
also pp. 707 to 780.) 


ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 

Jamieson, Prof. Andrew, M.I.C.E., F.RS.E., Elec- 
trical and Engineering “Science Taught ' 
Conaulting Engineer, 16, Rosslyn-terrace, 
Kelvinside, Glasgow 


SCIENTIFIC APPARATUS, MAKERS OF. 


BARKER (FRANCIS) & SON, 12, Clerkenwell- 
rd, London, Е.С. See Advt., p. 1053 

Brewster, Smith & Со, 6, Cross-st, l'insbury -s, 
London, E.C. 

ELLIOTT BROS, Century Works, Lewisham, 
London, S.E. (Ohm London, 218 Deptford) 
London office: 56, Leicester-sq, W.C. (95.5.2 
Gerrard) 

FISHER, W. CLARK. Office and Worke: 123, 
Gordon-rd, Ealing, London, W. 

GAMBRELL BROS, Durham House, 25. North 
Side, Clapham Common, London, S.W. 

Mudford's Arrow Electrical Works, Jackson-rl, 
Holloway, London, Х. 

MUIRBEAD & CO, 54, Old Broad.st, London, 
Е.С. Works : Elmera Ead, Kent See 
Advt., p. 1156 

NALDER BROS. & CO, 12, Carteret-st, Queen 
Anne's Gate, Westminster, London, S.W. 
See Advt., p. 1156 

Newton (F.) & Co, 3, Fleet.st, London, E.C. 
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PAUL, ROBERT W.,€8, High Holborn, W.C., 


and Newton-avenue Works, New Southgate, 
N., London See Adyt., p. 1162 

Tamblyn-Watts, T. M. F., Goldielands, Settle, 
Yorks. ° 


SCIENTIFIC, OPTICAL АМО СЕМЕНА. INSTRUMENT 
MAKERS. 


BARKER (FRANCIS) & SON, 12, Clerken- 
well-rd, London, E.C. Вее Advt., p. 1053 

Brooks, W. J., 55, Fitzroy-st, Fitzroy-sq, Lon- 
don, W. 

Browniny, J., 78, Strand, London, W.C. 

CAM BRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, Ltd, Carlyle- rd, Cambridge; 
and 92, Hatton-gdn, London, E. C. See Adyt., 
p. 1277 

Casartelli (Joseph) & Son, 43, Market.st, Man- 
chester 

Clarkson & Co.,28, Bartlett’s-bldgs, London, Е.С. 

Dolond & Co, 55, I. udgate-hill, and 62, Old 
Broad-st, Loudon, Е.С. 

Doublet, T. & H., 59, Moorgate-st, London, E. C. 

ELLIOTT BROS, Century Works, Lewisham, 
Londoo, S.E. (Ohm London, 218 Deptford) 
London office: 36, Leicester-sq, W.C. 
(3852 Gerrard) 

Ноше & Rowland, Troughton-rd, Charlton, Lon- 
don, S.E. 

Johnson, Thoe. T., Optical Works, Catherine-st, 
Salisbury 

Kershaw, A., Dorrington-st, Leeds 

Levi, Jones & Со. 29, Hoxton-sq, Hoxton-st, 

London, N. 

NALDER BROS. & CO, 12, Carteret-st, Queen 
Anne's-gate, Westminster, London, S.W. See 
Advt., p. 1166 

Newman & Guardia, Ltd, 90-92, Shaftesbury- 
ave, London, W. 

Rolston, W. W., 120, Pope-st, Birmingham 

Rosenberg (A.) & Co, 21, Southampton-row, Lon- 
don, W.C. 

Ross, Ltd, 111, New Bond-st, London, W. 

Schall. K., Gt. Marylebone-st, London, W. 

Scientific Alliance Mfg. Co, 166, Pentonville- rd. 
London, N. 

Thornton, A. G., 4, King-st, Manchester 

VINTER, W., 10 & 11, Dyer's-oldgs, Holborn, 
London, Е.С. (Divider and Engraver) Вее 
Advt., p. 1206 


SCREW STOCK AND DIE TAP MAKERS. 


Blackwell (Robert У.) & Co, Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan 8ee Advts., pp. 1050 and 1276 

Easterbrook, Allcard & Co, Ltd, Sheffield; and 
39, Lime-st, London, E.C. 

EDELSTEN (JOHN; & SON, Warrington Bee 
Advt., p. 14 

ЗРЕСТАТАТУ : British Association Threads 

HARDY PATENT PICK CO, Ltd, Heeley, Shef. 
field; & 22, Queen Victoria-st, London, Е.С. 

NEWBOLD'S MACHINE TOOL CO, London 
aud Birmingham. Head Offices: Pearl- 
bldgs, 107, Upper Thames-st, London, E.C. 

SELIG, BONNENTHAL & CO, 85, Queen Victoria- 
st, and Lambeth-hill, London, Е.С. (Selig 
London) 


WIDDOWSON, JOHN H., Britannia Works, 
Ordsall-lane, Salford, Manchester 

WILLCOX (W. Н.) & CO, Limited, Offices 23, 
Warehouses 34 and 36, Southwark-st, Lon- 
don, N.E. See Advt., р. 3 

YOUNGS, Ryland-street Works, Birmingham 


SCREW THREADS, CUTTERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan Вее Advts., pp. 1050 and 1276 

HARDY PATENT PICK CO, Ltd, Heeler. Shef- 
field; & 22, Queen Victoria-et, London, E. C. 

Lehmann Bros, Hampshire Works, Station-rd, 
Walthamstow, London, Е. 


SCREWS, TERMINALS, AND SMALL DETACHED 
ACCESSORIES, MAKERS OF. 
(See also Terminals, Screws, &c., р. 1312.) 


Butler Bros, 4, Station-bldge, Haggerston, Lon- 
don, N.E. 

dyurave, William, 115, High-st, Barnet; and at 
Hadley Highstoue, London, N, 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

DE GRELLE, HOUDRET & СО, 130, London 
Wall, London, Е.С. 

Сада, Thomas, Кова Rivet Works, Rowley Regis 

Herve, L., 90, Clerkenwell-rd, London, Е.С. 

Moy (Ernest F.). Ltd, 2, 5 and 4, Greenland-pl, 
Camden Town, London, N.W. 

ROSS, COURTNEY & CO, Ltd, Ashbrook.rd, 
Upper Holloway, London, N. 

Те су Bros, Ltd, 46, Floodgate-st, Birmingham 

Wallach Bros, 57, Gracechurch-st, London, Е.С. 


SEALINC-WAX MANUFACTURERS (ses 
Materials). 


insulating 


SEARCH LICHTS AND PROJECTORS, MAKERS OF 
(see also Projectors). 


SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 430 West- 
minster), and York-mansion, York-at (Sen- 
bralos London, 457 Westminster), West- 
mioster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Union Electric Со, Ltd, 151, Queen Victoria-st 
(near Blackfriars), London, Е.С. 


SECONDARY CENERATORS (see Transformers). 


SECTION SWITCH BOXES, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Preacot, Lancs., and Helsby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Worka: Preecot, 
Helsby and Liverrpool See insert Advt, 
facing p. 1042 


SEC—SHI 


1904.—“ THE ELECTRICIAN" 


1282 


ЕЕ le Е С та. 
— . Ана 


CONSOLIDATED ELECTRICAL Co, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 


SECTION SWITCHES FOR TRAMWAYS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, Е.С.; and at Parie, Brusaels and 
Milan See Advts., рр. 1050 and 1276 

CONSOLIDATED ELECTRICAL CO, Ltd; 
Northampton Werks, Nortbampton-grove, 
Canonbury, London, №. 8ее insert Advt. 

p. 1293 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; and 94, Char- 
ing Cross-rd, London, W.C. 8ee Advt., p. 6 

M'Geoch (William) & Co, Ltd, 46, Coventry-rd, 
Birmingham ; 108, Argyle-st, Glasgow; and 
11, Charing Cross-rd, London, W.C. See 
Advt., p. 1295 


SEPARATORS, MAKERS OF. 
Butterworth Bros, Ltd, Newton Heath Glass 
Works, Manchester (Glasses Newton Heath, 
22 Failsworth Nat.) 
HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
field ; & 22, Queen Victoria-st, London, E.C. 
MAXIM (SIR HIRAM) ELECTRICAL & ENGI- 
NEERING CO, Ltd, Maxim Works, Gilling- 
ham-st, Westminster, London, S.W. 


SHADE MAKERS (sce Reflector and Shade Makers). 


SHADES (LACE AND SILK), MAKERS OF. 


Entwistle and Stephens, Ltd, Baldwin's-gdns, 
Gray’s Inn-rd, London, E.C. 


SHAFTING MAKERS (sce also Pulleys and Shafting). 


HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
field; & 22, Queen Victoria-st, London, Е.С. 

NEWBOLD'S MACHINE TOOL CO, London 
and Birmingham. Head Offices : Pearl. 
bldgs, 107, Upper Thames et, London, Е.С. 

UNBREAKABLE PULLEY AND MILL GEAR- 
ING CO, Gt. Jackson-st, West Gorton, Man- 
chester See Advt., p. 1270 

WILLCOX (W. H.) & CO, Limited, Offices 23, 
Warehouses 54 and 36, Southwark.st, 
8ee Advt. p.3 

Youngs, Ryland.street Works, Birmingham 


SHAPERS AND SLOTTERS, MAKERS OF. 


Birch (G.) & Co, Islington Tool Works, Salford, 
Manchester 

NEWBOLD'S MACHINE TOOL CO, London 

and Birmingham. Head Offices: Pearl- 
bldgs, 107, Upper Thames-st, London, Е.С. 


SHELLAC VARNISH, MAKERS OF. 
Вомлеу (8.) & Son, Wellington Works, Battersea 
Bridge, London, S.W. (1 Battersea) 
GRIFFITHS BROS. & CO, Macks-rd, Вег- 
mondsey, London, В.Е. (Aquol London, 


507 Hop; Вее Advt., р. 1190 
Flexible Shellac Insulating Varnish. Sticking 
Varnishes and Cements for Mica. Varnishes 


for Insulating Cloth aad Paper. Shellac Var- 
nish for Casings, dc. 


SHIP FITTERS FOR ELECTRIC LICHTINC, &c. 


ALLEN (W. H.), SON & Co, Ltd, Queen’s 
Engineering Works, Bedford; 27, Old Queen- 
8t, London, S. W,; and at Glasgow aud Belfast 
See Advt., p. 15 

Binko (H.) & Co, 34, Leadenhall-st, London, E.C. 

BRUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

Gifkins (A. V.) & Co, 68, Victoria-st, London, S.W. 

GLOVER (Е. A.) & CO, Ltd, 10 & 12, Garrick- 
st, Covent Garden, London, W.C. 

MACKIE (W.) & oo, 122-124, Golden lane,. 
London, E.C. Bee Advt., p. 1067 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 West- 
minster), and York-mansion, York.st (Siem- 
bralos London, 452 Westminster) West- 
minster, London, S.W. Works: Woolwich 

and Staftord. Branches: Newcastle-on- Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 


SHIP FITTINCS, MAKERS OF. 


Davis Electric Lamp Co, 17, Moor-at, Cambridge- 
Circus, London, W.C. See Advt., р. 1218 


SHIP HEATING, EXPERTS IN. 


BRITISH PROMETHEUS COMPANY, Ltd, 
18,London-rd,Kingston-on-Thames (Prome- 
theusKingston-on- Thames, 199P.O. Kingston} 
For details of our Manufactures see page 738 

Dowsing, Н. J., 24, Bridge-row, Cannon.st, 
London, E.C, 


SHIP LIGHTINC, CONTRACTORS FOR. 


ALLEN (W. H.), SON & CO, Limited, Queen's 
Engineering Works, Bedford ; 27, Old Queen- 
st, London, S. W.; and at Glasgow and Belfast 
Bee Advt., p. 15 

Binko (H.) & Co, 54, Leadenhall-st, London, Е.С. 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

CLARKE, CHAPMAN & CO, Limited, Victoria. 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
at, London, E.C.; Tower-bldgs, Water-st, 
Liverpool; 36, Victoria-st, Manchester ; and 
81, St. Vincent-st, Glasgow See Advt., р. 24 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E.C. ; and Branches. 
Works: Chelmsford See Advt. inside front. 
cover 

Gifkins (A. V.) & Co, 68, Victoria-st, London, S.W. 

Incandescent Electric Lamp Co, Ltd, Brook 
Green Works, Hammersmith, W., and 34, 
Copthall-ave, E.C., London 

LISTER ELECTRIC MANUFACTURING ОО. (THE) 
Dursley, Glos.; 52, Cannon-st, London, E.C., 
and Baltic Chambers, 50, Wellington-st, 
Glasgow See insert Advt. facing p. 1086 

(Combined Sets) | 

Mackenzie (J. D.) & Со, 30, Woodlands. rd, 
Glasgow, W. 

Miskin & Rice, 110, St. Martin’s-lane London, 
W. C.; and St. Albans, Herts. 

Paterson, Cooper & Co, Ltd, Patella Works, 
Paisley; and 57, Gracechuroch · st, London, E. C. 
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SHIP RADIATORS (ELECTRIC), MAKERS OF. 


BRITISH PROMETHEUS СО. Ltd, 18, Lon- 
don.rd, Kingston-on-Tbhames ( Prometheus | 
Kingston-on- Thames, 199 P. О. Kingston) | 
For details as to our Manufacturers, sce p.i 88 


SHIP AND RAILWAY CAR RADIATORS, MAKERS OF. 


LYON PATENT REFRIGERATOR, Ltd, Atherton 
Quay, Warrington 


SHIPS’ STORES, SUPPLIERS OF. 
YOUNGS, Ryland-street Works, Birmingham 


SHIPS TELECRAPHS, MAKERS OF. 


BARE & STROUD, Annieslan, 
(Electric) 

Binko (H.) & Co, 34, Leadenhall-st, London, E.C. 

Chadburn's Ship Telegraph Co, Limited, 47, 
Castle-st, & 11, Waterloo-rd, Liverpool; and 
Glasgow, London and Newcastle-on-Tyne 

& VIGNOLES, Limited, Acton-lane 

Works, Chiswick, W., and 110, Cannon-st, 
E.C., London 

France & Morgan, Whitfield Brass Worka, Govan, 
Glasgow 

Grinyer. George, 59, White Horse-st. London, E. 

Hornsey, Wm., 17, Bernard-st, Southampton 

Nicol, Thos., 93, Hope-st, Glasgow 

Reid, J. Miller, 110, Lancefield-st, Glasgow 

Robinson (A.) & Co, 52, Straud-st, Liverpool 

SIEMENS BROTHER 8 & CO, LIMITED, 12, Queen 
Anne’s-gate (Sicmens London, 480 West- 
minster), and York-mansion, York-st (Siem- 
bralos London, 47:2 Westminster). West- 
minster, London, S.W. Worke: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Starnes (J. 5.) & Sons, 13, Broad-st, Ratcliff, 
London, E. 


SHOP FITTERS FOR ELECTRIC LICHTINC. 
Gifkins (A. V.) & Cc, 68, Victoria-st, London, S.W. 
GLOVER (Е. A.) & CO, Ltd, 10 & 12, Garrick- 

st, Covent Garden, London, W.C. 
STEGMANN & CO, Brighton Rly. Approach, St. 

John’s Hill, Clapham Junction, London, S.W. 


Glasgow, W. 


SHOP WINDOW BRACKETS, MAKERS OF. 
Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh 
SHUNT RECULATORS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


SILICATE COTTON (SLAC WOOL) MANUFACTURERS. 


McNeill (F.) & Co, Bunhill-row, London, E. C.; 
and Glasgow and Liverpool 


SINGLE-PHASE APPARATUS AND ACCESSORIES, 
MAKERS OF. 


RHODES ELEOTRICAL MFG. 00, 70 and 71, 
Bishopegate-st Witbin, London, EO. and 
City Electrica] Works, Bradford 


| 


SLATES 


PLAIN AND ENAMELLED, 


For Insulating BASES, DISCS, «с. 


SPECIALLY SELECTED FOR 


= ELECTRICAL WORK - 


Free from Metallic Veins. 


067 Teg. 


—— AW 


JOHN FLETCHER, Ltd., 


ENAMELLED SLATE WORKS, 
CARNARVON. 


SIHCLE-PHASE MOTORS (MAKERS OF). 


CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
Londoa ; and Chemnitz, Saxony 

FULLER-WENSTROM ELECTRICAL MANU- 
FACTURING СО, 110, Cannon-st, London, 
Е.С. see Advt. p. 1065 

LANGDON-DAVIES MOTOR CO, Ltd, 101, South- 
wark.st, London, S.E. 8ee Advts., pp. 1020 
and 1098 

RHODES BLECTRICAL MFG. 00, 70 and 71, 
Bishopegate-at Within, London, E. C.; and 
City Electrical Works, Bradfora 

SUTER (FRANK) & Со, Ltd, 66, Berners-st 
(works: Hanway-st, Oxford-st), London, W. 
See insert Advt. facing p. 1068 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet-et, London, Е.С. (Reactance 
London, 282 and 5096 Holborn) See insert 
Advt. facing р. 1096 


SLATE BLOCKS FOR MOUNTINC SWITCHES, 
MAKERS ОГ. 


INIGO JONES & CO, Tudor Slate Works, Groes- 
lon, R.S.O., №. Wales See Advt. below 


SLATE SLAB MANUFACTURERS AND ENAMELERS. 


Bettwa-y-Coed Slate Quarry Co, Ltd, Bettws-y- 
Coed, N. Wales 

BRABY, E. & C., Bangor Wharf, Belvedere-rd, 
and Peckhain, S.E., and at Willesdeu, N.W., 
London 


SLATES 


Specially Selected for Electrical Work. 
Easily Drilled and Free from Metallic Veins. 


ENAMELLED PANELS, 
BASES, DISCS, &c. 
Slates Drilled and Shaped to Specification. 


'INIGO JONES & CO., 


Slate Masons and Enamellers, 
TUDOR SLATE WORKS, 


| GROESLON, 8.3.0., NORTH WALES, 


— — — — — — — — 
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SWITCHBOARDS 


BASES, Асс. 


In PLAIN ог ENAMELLED 


SLATE & MARBLE. 


DRILLED & GROOVED COMPLETE. 


HARE a C0 


ESTABLISHED 1865. 


Works, 


CON DON & POWELL, Bravington 
Harrow rd, London, W. 

FLETCHER (JOHN), Ltd, Eoamelled Slate Works, 
Carnarvon See Advt. on preceding page 

HARE (H.) & CO, Kingston Works, Park-rd, 


Hull See Advt. above 

INIGO JONES & CO, Tudor Slate Works, Groes- 
lon. R.S.O.. N. Wales. See Advt. on pre- 
ceding page 

Newport Enamelled Slate Co, Ltd, Chepstow-rd, 
Newport, Mon. 


SLATE SWITCHBOARDS, MAKERS OF. 


BRABY, E. & C., Pangor Wharf, Belvedere-rd, 
and Peckham, S.E., and at Willesden, N.W., 
London 

CONGDON & POWELL, Dravington Works, 
Harrow-rd, London, W. 

FLETCHER (JOHN ) Ltd, Enamelled Slate Works, 
Carnarvon Bee Advt. on preceding page 

HARE (H.) & СО, Kingston Works, Park.rd, 
Hull Вев Advt. above 

INIGO JONES & CO, Tudor Slate Works. Groes- 
lon, К.5.0., N. Wales See Advi. on pre- 


ceding page 
SLATE TURNERS FOR ELECTRICAL PURPOSES. 


BRABY, E. & C., Bangor Wharf, Ве!“едеге-гл, 
and Peckham, S.E., and at Willesden, N.W., 
London 

CONGDON & POWELL, Bravington Works, 
Harrow-rd, London, W. 

FLETCHER (JOHN), Ltd, Enamelled Slate Works, 
Carnarvon Bee Advt. on preceding page 

HARE (Н.) & CO, Kingston Works, Park-rd, 
Hull See Advt. above 

INIGO JONES & CO, Tudor Slate Works, Groes- 
lon, К.5.0., N. Wales See Advt. on pre- 
ce page 

Perrin, W., 155, Lower Kennington-lane, Lam- 
beth, London, S.E. 

Roberta, Adlard & Со, 32, Berinondsey- wall, S.E., 
and 98, Great Tower- st, E.C., London 


KINGSTON SLATE & MARBLE WORKS, 


«PARK водо, HULL, 


| 


| 


t 


| 
| 


МАТ. TELEPHONE No. 79 X. 


SLEEPERS (WOOD), MAKERS OF. 


ARMSTRONG, ADDISON & CO, Sunderland 
See Advt. p. 1263 


SLIDE RULES, MAKERS OF. 


Davis (J.) & Son (Derby), Ltd, All Saints Works, 
Derby; and 26, Victoria-st, London, 
S.W. 


SMELTERS AND REFINERS. 
JOHNSON, MATTHEY & CO, Limited, 74 to 81, 
Hattou-garden, London, E.C. See Advt., р. 
1261 
QUIRK, BARTON & CO, 9, Gracechurch-st, E.C., 
воа (works) Rotherhithe-st, S.E., London. 
Tandem Smelting Syndicate, Ltd, 97 ‚ Queen 
Victoria-st, London, Е.С. 
Tin Electro- -Smelting (Zinnoxyd) Co, Ltd, 164, 
Tokenhouse Yard, London, Е.С 


SMOKE PREVENTION WITH COAL ECONOMY, 
CONTRACTORS FOR. 


WILSON SMOKELESS PROCESS, Ltd, 1, Arun- 
del-st, Strand, London, W.C. 


SNOW PLOUCHS AND CLEANERS (ELECTRIC), 
MAKERS OF. 
Brecknell, Munro & Rogers, Thrissell-st, Bristol 


SOCIETIES AND INSTITUTIONS. 
(For Officials, sec ALPHABETICAL SECTION, dec.) 


Aeronautical Society of Great Britain, 53, 
Victoria-et, London, Westminster, S. W. 
Association of Engineera-in-Charge, St. Bride's 
Foundation Institute, Bride-lane, London, 
E.C. 

Association of Master Electrical Contractors, 61, 
Dawson-st, Dublin 

Association of Municipal Corporations, 9, Bridge- 
st, Westminster, London, S.W 


— 


——— 


—— — 
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Association of Technicai Institutions, Principal 
S. Н. Wells, Battersea Polytechnic, Batter- 
sea, London, S.W., Hon. Sec. Рог further 
particulars see раде 730 

Belfast Engineering Employers’ Association, 8, 
Ulster-chmbrs, Belfast | 

Belfast Mechanical and Engineering Association, 
16, Sanydy mount.s*, Belfast 

Birmingham Association of Mechanical 
neers, 455, Stratford-rd, Birmingham 

Birmingham and District Eogineering Trades 
Employers’ Авз., 17, Newhall-st, Birmingham 

Border Counties’ Engineering Trades Employers’ 
Аззос.. Clavton-st West, Newcastle-on-'l'yne 

Bristol Association of Engineera, Lloyd's Bank- 
bldgs, Bristol 

British Association for the Advancement of 
Science, Burlington House, London, W. 

British Astronomical Association, 85, Grace- 
church-st, London, Е.С. 

British Iroa and Steel Manufacturers’ Associa- 
tion, Warrington 

British Iron Trade Association, 165, Strand, 
London, W.C. 

Cable Makers’ Association, Parliament-mansione, 
London, S. W. For particulars все pp. 100- 10.3 

"Chartered Institute of Patent Agents, 19, 
Stap'e Ina-bldgs, London, W.C. (For List 
of Fellows sec рр. 705 and 706) 

Chemical Society, Burlington. House, Piccadilly, 
London, W. 

China Furniture and Electrical Fittings Asso- 
ciation, 112, Edmund-st, Birmingham 

Civil and Mechanical Engineers’ Society, 47, 
Victoria-st, Westminster, London, S.W., 

‘County Councils Association, Parliament-mans, 
Victoria-st, London, S. W. 

Dundee Аз ociatioa of Engineers and Iron- 
founders, 15, Albert-aq, Dundee 

Eset of Scotland Engineers and Ironfounders’ 
Аз oziation, 9, York-pl, Edinburgh 

Electrie Fittings Manufacturers’ Association, 
112, Edmund-st, Birmingham 

Electrical Engineering Plant Manufacturers’ 
Association, London Chamber of Commerce, 
1 & 2, Oxford-ct, Cannon-st, London, Е.С. 
For particulurs of Members, de. see р. 690 

Electrical Trades Union, Club and Institute- 
bidya, Clerkenwell-rd, London, Е.С. 

Elsctro- Harmonic Society, 14, Durley-rd, Stam- 
ford-hill. Lond, N. For particulars sre p. №); 

Employers’ Parliamentary Council, 7, Victoria- 
st, London, S.W. 

Engineering and Scientific Association of Ire- 
land, Dawson-st, Dublin 

Etgineering Employers’ Federation, 105, West 
George-st, Glasgow 

Faraday Society, 82, Victoria-st, London, S.W. 
For further particulars, sce р. 997 

Gas and Electric Light Fittings’ Employera' 
Association, 110, Edmuand-st, Birmivgham 
loucestershire Engineering Society, Tue Lawn, 
_Elmbridge-rd, Gloucester 
ndis Rubber Manufacturers’ Association, 2, 
Cooper-st, Manchester 
Industrial Freedom League, 55, Parliament.st, 
London, S.W. 
stitute of Chemistry of Great Britain and Те. 
land, 30, Bloomsbury-sq, London, W.C. For 
List of Council and Officers, de., sec р. 694 


Eugi- 
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Institute of Scientific Research, 20, Easy-row, 
Birmingharn 

Institution of Civil Engineers, Great George- 
st, London, S.W. For further particulars 
асе р. GSS 

Institution of Civil Engineers of Ireland, 35, 
Dawson-st, Dublin 

INSTITUTION OF ELECTRICAL ENGI- 
NEERS, 92, Victoria-st, London,S.W. (For 
List of Council aud Officers, de., sce pp. 671 
to ё;.›) 

Institution of Engineers and Shipbuilders in 
Scotland, 207, Bath-st, Glasgow 

Institution of Саз Engineers, 33, Victoria-st, 
London, S.W. 

Institution of Heating and Ventilating Engi- 
neers, 99, Fonthill-rd, Loudon, N. 

Institution of Mechanical Engineers, Storey's 
Gate, St. James’s Park, London, S.W. For 
further particulars see р. h 

Institution of Mining Eng'neers, Newcastle-cn- 
Tyne 

Institution of Mining and Metallurgy, Broad-st 
House, London, E.C. 

Institution of Naval Architects, 5, Adelphi-ter, 
London, W. C. 

lronmongers' Federated Association, Dudley 

Iron & Steel Institute, 28, Victoria-st, Lond., S. W. 

Junior Institution of Engineers, 39, Victoria-st, 
Westminster, London, S. W. 

Lancashire Trader's Association, 41, North Jobn- 
st, Liverpool 

Leeds Association of Engineers, Leeds 

Lightning Research Committ^^, 9, Conduit-st, 
London, У. 

Liverpool Engineering Society, Royal Institu- 
tion, Colquitt-st, Liverpool 

Liverpool Self-Propelled Traffic Association, 
No. 16, Exchange Station Hotel, Liverpool 

London Chamber of Commerce, Oxford-court, 
Cannon-st, London, Е.С. (For objects of 
Electrical d: Allied. Trades’ Section, sce p.552) 

London Electrical Contractors’ Association, 141, 
Fenchurch-st, London, Е.С. 

London Mathematical Society, 22, Abemarle-st, 
London, W. 

Midland Connties Institution of Eogineers, 
Albert-sq, Dublin 

Midland Institute of Mining, Civil and Mecbani- 
cal Engineers, Regent.at, Barnsley 

Mining Institute of Scotland, Staneacre, Hamil- 
ton, Х.В. 

Municipal Corporations, Association of, 9, Bridge- 
st, Westminster, London, S.W. 

MUNICIPAL ELECTRICAL ASSOCIATION 
(The Incorporated) Sec., Mr. C. Me Arthur 
Butler, Staple [nn-bldgs, London, W.C. (For 
list of Council and Officers see page 689) 

Municipal Tramways Association of (it. Britain, 
55, Piccadilly, Manchester For particulars 
sec p. 690 

National Association of Colliery Managers, 67, 
Wilson-st, Derby 

National Chamber of Trade, 1, Postern-gate, Hull 

National Electrical Manufacturers’ Atsociation, 
Ridler-pl, Holland-st, Blackfriars, London, 
S.E. For particulars sce p. 698 

National Electrical Contractora' Association, 46, 
Queen Victoria-st, London, Е.С. For par- 
Liculars see pp. 691 d GOS 
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North-East Coast Institution of Engineers and 
Shipbuilders, 4, St. Nicholas-bldgs West, 
Newcastle-on-Tyne 

Parish and District Council Association for Eng- 
land and Wales, 39, Victoria-st, London, S. W. 

Philosophical Society of Glasgow (The Royal), 
207, Bath-st, Glasgow 

Physical Society of Glasgow University, Glasgow 

PHYSICAL SOCIETY OF LONDON, Royal 
College of Science, South Kensington, Lon- 
don, W. (For Officers, de, see p. 694) 

Кош кеп Society, 19, Hanover-sq, London, W. 
(Sec. F. H. Low) 

Royal Astronomical] Society, Burlingvon House, 
Piccadilly, London, W. 

Royal Engineers' Institute, Chatham 

Royal Geographical Society, 1, Savile-row, Bur- 
lington Gardens, London, W. 

Royal Institution of Great Britain, 21, Albe- 
marle-st, London,W. For further particulars 
sce р. 695 | 

Royal Meteorological Society, 70, Victoria-st, 
London, S.W. 

Royal Microscopical Society, 20, Hanover-sq, 
London, W. : 

Royal Physical Society, 18, George-st, EdinLurgh 


Royal Scottish Society of Arts, 117, George-st, ` 


Edinburgh 

Royal Society, Burlington House, London, W. 

Royal Society of Edinburgh, Edinburgh 

Royal Statistical Society, 9, Adelphi-ter, Strand, 
London, W.C. 

Rugby Engineering Society, Rugby. For further 
particulars see р. 694 | 

Scottish Motor Manufacturers’ and Traders’ 
Association, 1, York-bldgs, Edinburgh 

Sheffield Society of Engineers and Metallurgi ta, 
University College, Sheffield | 

Shipbuilders and Engineers Employers’ Associa- 
tion of London, 5, Laurence Pountney Hill, 
London, Е.С. 

Society of Arts, 18 and 19, John.at, Adelphi, 
London, W.C. For further particulars sec 

. 696 

Society of Chemical Industry, Palace-chmbra, 
9, Bridge-st, Westminster, London, S.W. 

Society of Engineers, 17, Victoria-st, London, 
S.W. 


Society of Experimental Eagineers, Dundee (8. 
F. Norries, Thornbank, Newport, Fife, 
hon. sec.) 


Society of Model Engineers, 37, Minard-st, 
Hither Green, London, S.E. 

Society of Motor Manufacturers and Traders, 
Ltd, Norfolk House, Norfolk-st. London, W. C 

South Staffordshire and East Worcestershire 
Institute of Mining Engineers, Colmore 
Chambers, 5, Newhall-st, Birmingham 


| South Wales Institute of Engineers, Park: pl, 


Cardiff 
Staffordshire Potteries Manufacturera’ Associa- 
tion, Piccadilly, Tunstall, Stoke-on-Trent 
Tramways and Light Railways Association, Clan. 
House, Surrey-st, Strand, London, W.C. 
Wholesale Hardware & Associated Trades’ Pro- 
tection Society, 165, West George-st,Glasgow 


SOCKET CONNECTORS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd. 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


SOFTENERS (WATER), MAKERS OF. 


HARRIS PATENT FEED WATER FILTER, LTD. 
73, Queen Victoria-st, London, E. C.; aud at 
Sunderland and Greenock See insert Advt. 
facing p. 1328 


" SOKURITE" BELTING MANUFACTURERS. 
HAINES & CO, 33, Minories, London, Е.С. 


SOLDER MANUFACTURERS. 


Aikman, Schramm & Co, Dock House, Billiter-st 
London, E.C. 

Grey & Marten, Ltd, Southwark Bridge, London, 
S E. 

NEALE, d. W., 85, Upper Thaines-st, London. 
E.C. See Advt. below 

QUIRK, BARTON & CO, 9, Gracechurch-st, E.C., 
and (works) Rotherhithe-st, S.E., London 

WILLCOX (W. H.) & CO, Limited, Offices 23, 
Warehouses 34 and 56, Southwark-st, Lon- 
don, S.E. See Advt., p. 3 


SOLDERING FLUID MANUFACTURERS. 


QUIRE, BARTON & CO, 9, Gracechurch-st, E.C., 
and (works) Rotherhithe-st, S.E., London 


SOLDER.—Tinman's, Plumber's, and Blow pipe, 


TINPLATES.—All sizes and substances of C 


QU OTATIONS cat lowes 


GEO. W. 


— ae T — 


NEALE 


83, Upper Thames Street, 


SOLDER, TINPLATES,...... 


xtra fine quality. 
ot and Coke kept in stock in Prime and Wasters. 


NAILS, WIRE, LEAD, ZINC, COPPER. TIN, STEEL, FILES, HAMMERS, &c., Se 
d SUNDRIES. Telephone No. 5819 BANK. 


COPPER BITS an 


+ market prices) ON APPLICATION. 


— —— 


AND REFINER; 
London, Є.С. 


Works :—53-55, Maltby Street, Bermondsey, S.E. 


METAL MERCHANT 


кый 


SOLDERING IRONS (ELECTRIC), MAKERS OF. 


Bonnella (D. H.) & Non. Ltd, 58 & 60, Mortimer- 
at, W., and 45, Kirby-st, Hatton-gdn, E.C., 
London See Adyt., p. 1335 


SOLDERINC AND TINNINC PASTE MAKERS. 


QUIRK. BARTON & Co, 9. (iracechurch-st, E. C., 
and (works) Rotherhithe-st, S. E., London 


SOUNDINC MACHINERY AND SINKERS FOR TELE- 
CRAPH STEAMERS, MAKERS OF. 
JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent, and 14, Union-court, Old 

Broad-st, London, Е.С. See Advt., p. 5 


SPARK TELECRAPHY, APPARATUS FOR, MAKERS OF. 


Rosenberg (A.) & Co, 21, Southampton-row, Lon- 
don, W.C. 


SPARKINC PLUCS FOR MOTOR CARS, MAKERS OF. 
Kalker (E.) & Co, 7, Little Park-st, Coventry 


SPEAKINC TUBES AND FITTINCS, MAKERS OF 
AND CONTRACTORS FOR. 


Bazendale & Co, Miller-st Works, Manchester; 
and at Edinburgh 

Binko (H.) & Со, 34, Leadenhall-st, Loudon, E. C. 

Bonnella (D. H.) & Son, Ltd, 58 & 60. Могишег- 
st, W., and 43, Kirby st, Hatton-gdn, E.C., 
London See Advt., р. 1335 

Croggon & Co, Ltd, 16 and 230, Upper Thunes- 
at, Loudon, E.C. : 2, Bixteth-st, Liverpool ; 
and 7, John-st, Glasgow 


SPEED INDICATOR MAKERS. 


Dobbie, McInnes, Ltd (T. S. McInnes & Co, Ltd, 
Amalgtd.), 45, Bothwell-st, Glasgow; and 
16, Lor don- st, London, Е.С. 

ELLIOTT BROS, Century Works, Lewisham, 
London, S.E. (Ohm London, 2/8 Deptford) 
London office: 56, Leicester-sq, W. C. (2522 
Gerrard) 

EVERETT, EDGCUMBE & СО, 151 and 152, 
Great Saffron. hill, London, Е.С. See Advt., 


р. 1021 
Mou! & Co, 76-78, York-st, Westminster, London, 
S. W 


Napier (D.) & Son, Acton Vale, London, W. 

Thorpe & Salter, 235, High Holborr, W.C., and 
(works) Holloway, N., London 

WILLCOX (W. H.) & CO, Limited, Offices 23, 
Warehouses 54 and 36, Southwark-st, Lon- 
don, S.E. See Advt., p. 3 


SPELTER MERCHANTS (sec Metal Merchants). 


SPIKES, MAKERS OF. 
HARDY PATENT PICK CO, Ltd, Heeler, Shef- 
feld; & 22, Queen Victoria-st, London, Е.С. 
SPONCE CLOTHS, MAKERS OF. 


Rigby, Wainwright & Co, Neptune Works, Man- 
chester 
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SPIRIT VARNISHES, MAKERS OF. 
GRIFFITHS BROS. & CO, Mack-rd, Гег- 


mendsey, London, S.E. (dquo London, 

su? Hop) Bee Advt., р. 1190 
Paint Enamel and Lacquer and Varnish 
Manufacturers. Inventors and sole makers of 
" ARMACELL" and *" ARMALAC" INSULATING 
VARNISHES, ANTI-SULPHURIC ENAMEL, © SHaAY- 
DoLITE" FLEXIBLE SHELLAC [INSULATING VAR- 
NISH, and other Specialities for the Electrical 

Trade 


SPRINCS FOR PUSHES, MAKERS OF. 


HARRIS (А. E.) & CO, 95. Caindlen-st, Birining- 
ham See Advt., р. 16 

Mole (M.) & Son, Stamping and Piercing Works, 
Charlotte-at, Birmingham 


STACE LAMPS (ELECTRIC), MAKERS OF. 


Union Electric Со, Ltd. 151, Queen Victoria-st 
(near Blackfriars}, London, Е.С. 


STACE PLUCS AND THEATRE FITTINCS, MAKERS OF. 


CHARD & СО, 8, Great Portland-s', London, W. 


STAMPERS AND PIERCERS. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Norrhampton-grove, 
Canonbury. London, N. See insert Advt. 
facing p. 1292 

HARRIS (A. Е.) & CO, 95, Camden-st, Bir- 
mingham Вее Advt., p. 16 

ЈЕХКЗ (А. E) & CATTELL, Heath Town, 
Wolverhampton 

Dise Pole Ресесх, Tips & Washers a Speciality. 

Precision Engineering Co, Ltd, 5, Clerkenwell 
Green, London, Е.С. 

ROSS, COURTNEY & CO, Ltd, Ashbrook-rd, 
Upper Holloway, London, N. 


STAMPINCS AND PRESS TOOL MAKERS. 

HARRIS (A. E.) & Со, 95, Cainden-st, Bir- 
mingham Bee Advt., р. 16 

Mole (M.) & Son, Stamping and Piercing Works, 
Charlotte-st, Birmingham 

Precision Engineering Co, Ltd, 5, Cierkenwell 
Green, London, Е.С. 

Stockall (J. J.) & Sons, Ltd, 6, 8 and 10. Clerken- 
well-rd, London, Е.С. 


STANDARD TESTINC CHRONOCRAPHS, MAKERS OF. 


CHAMBERLAIN & HOOKHAM, 140,4, New Bar- 
tholomew-st, Birmingham See Advt., р. 1181 


STAPLES (WIRE), MAKERS OF. 


Felten & Guilleaume Carlswerk Actien-Ge«xell- 
schaft, Mülbeim-on-Rhine (Agents: W. F. 
Dennis & Co, Albert.bldg., 49, Queen 
Victoria-st, London, E.C.) Bee Advt., p. 7 

FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax; & 59, Lime-et. London, 
Е.С. (Fleming Halifur, 48 ; Jim-row Lan- 
don, 280) Avenue) See Advta., pp. 1063 & 1270 

MOSSES & MITCHELL, 68 to 71, Chiswell-st, 
London, Е.С. 

RAMSDEN, САММ & CO, Limited, Brighouse, 
Yorkshire See Advt., p. 13 
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STARTERS FOR CAS ENCINES, MAKER ОР. 


EDMONDSON & PURDOM, Ltd., Albert Electrical 
Works, Hey-st, Longside-lane, Bradford, 
Yorks. 


STARTING RESISTANCES, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

Monté Callow & Со, 6, Ludgate- broad way, 
London, E.C. 

“ Perfecta " Resistance Apparatus, i 


STARTINC RHEOSTATS, MAKERS OF. 


^&ONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Cauonbury, London, N. See insert Adyt. 
facing p. 1292 


STARTINC SWITCHES, MAKERS OF. 


BRUSH ELEOTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

OLIFT MANUFACTURING CO, Bravington-rd 
Works, Harrow-rd, London, W. (1507 Pad- 
dington) 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; and 94, Char- 
ing Crosa-rd, London, W.C. See Advt., p. 6 

ELECTROMOTORS, Limited, Louisa-st, Open- 
shaw, Manchester ` and 35, Queen Victoria- 
Bt, London, E.C. 

INTERNATIONAL ELECTRICAL ENGI. 
NEERING СО, Clun House, Surrey-st, 
London, W.C. See insert Advt. facing 
p. 1102 

Kramer (Н. V.) & Co, Locksbrook, Bath ; 19, 
De et, Manchester; and 110, Brunswick- 
st, Glasgow 


STEAM DRYERS, MAKERS OF. 


BAKER'S PATENT APPLIANCES СО, Ltd 
Melrose st Worke, Scarboro' See Advt., p.13 


STEAM ENCINE BUILDERS. 


ALLEN (W. H.), SON & CO, Ltd, Queen's 
Ri. Works, Bedford; 27, Old Queen- 
st, London, S. W.; and at Glasgow and Belfast 
See Advt., p. 16. 

BELLISS X MORCOM, Ltd, Ledsam-st Works, 
Birmingham ; and 9, Victoria-st, London, 
S.W. See insert Advt. facing p. 1192 

BERTRAM'8 LTD, St. Katherines Works, 
Sciennes, Edinburgh 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lam- 
beth, London, S.E. 

BUMSTED & CHANDLER, Cannock Chase 
Foundry and Engine Worzs, Hednesford, 
S:affs See Advt., p. 10 


CLARKE, CHAPMAN & CO, Limited, Victoria 
Works, Gateshead-on-Tyne ; 50, Fenchurch- 
st, London, Е.С.; Tower-bldgs, Water-st, 
Liverpool ; 36, Victoria-st, Manchester ; and 
81, St. Vincent-st, Glasgow See Advt., p. 24 

DAVEY, PAXMAN & CO, Ltd, Colchester, 
England; and 78, QueenVictoria-st, London, 
Е.С. See Advt., p. 35 

Easton & Bessemer, L'd, Taunton 

Gutehoffnungshütte, Agent, H. Wedekind, C.E. 
110, Fenchurch-st, London, Е.С. 

Hall (J. P.) & Co, Blackriding Iron Works 
Werneth, Oldham 

Mather & Platt, Ltd, Salford Ironworks, Man- 
cheater (Muther Manchester); and at London 
and Glasgow 

RANSOMES, SIMS & JEFFRIES, Ltd, Ipswich ; 
and 9, Gra-echurch st, London, Е.С. See 
Advt., p. 1193 


STEAM ENCINE AND BOILER FITTINGS MANU- 
FACTURERS. 


Noakes (Тћов.) & Sone, 4 and 5, Osborn-place, 
Brick-lane, London, E. 

Wallach Bros, 57, Gracechurch-st, London, Е.С. 

WILLCOX (W. Н.) & CO, Limited, Offices 23, 
Warehouses, 34 and 36, Southwark-st, Lon- 
doo, S.E. See Advt., р. 3 


STEAM CAUCE MAKERS. 
(See also Cauge Makers, р. 1214.) 


Dobbie, McInnes, Lid (Т, 5. McInnes & Co, Ltd 
Amalgtd.) 45, Bothwell-st, Glasgow ; and 
16, London-st, London, Е.С. 

WILLCOX (W. H.) & CO, Limited, Offices 23, 
Warehouses 34 and 35, Southwark-st, Lon- 
don, S.E. See Advt., p. 3 


STEAM PACKING MANUFACTURERS. 


ATTWATER & SONS, Preston 

BRITISH AND AMERICAN MANUFACTURERS’ 
AGENCY, 65 and 66, Chancery-lane, London, 
W.C. See Advts., pp. 1241 and 1258 

Chaplin, G. H., 12, St. Helen’s-pl, London, Е.С. 

Harrison (R. W.) & Co, Mill-lane, Blackburn 

TRAUN (Dr. HEINR.) & SONS (formerly Har- 
burg India Rubber С. Co), 8, Redcrosa-at, 
London, Е.С. See Advts., pp. 1071, 1224 
and 1328 

United States Metallic Packing Co, Ltd, Soho 
Works, Thornton-rd, Bradford 

Wallach Bros. 57, Gracechurch-st, London, Е.С. 

WILLCOX (W. H.) & CO, Limited, Offices 23 
Warehouses 34 and 36, Southwark-st, 
London, S.E. See Advt., p. 3 

WINTER, F., 8, Redeross-st, London, Е.С. 
See Advts., pp. 1071, 1224 and 1328 


——— 
— 
— — — MÀ 


NEWTON & NICHOLSON, 


TYNE DOCK, SOUTH SHIELDS. 
(Corrug ste Tyne Dock, 0431 Tyne Dock.) 


MAKERS OF 


Corrugated Metallic 


Packing fer Joints. 
MADE IN ALL SHAPES AND SIZES. 
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STEAM PIPE COVERINC, MAKERS OF. 


CAPE ASBESTOS СО. Ltd, 8, Minories, Lon. 
don, Е.С. See Advt., p. 1030 

DUFF (WM. & CO, 60, Elliot.st, Glasgow (Ох 
ADMIRALTY 1157) See Advt., p. 1038 


STEAM PIPE WORK, MANUFACTURERS OF. 


AITON & CO, Western Works, Hythe-rd, 
Willesden Junction, London, N. W. 
Contractors for the Supply and Erection of «ll 
kinds of Pipe Work anid Accessories for 
Steam and other Installations 


HADEN (d. N.) & BONS, ‘Trowbridge: and at 

London, Manchester and Birmingham 
Sanderson & Robinson, Mansfield, Notts. 
SHARPE & CO, Lancaster 


STEAM PRESSURE RECORDERS, MAKERS OF. 


Dobbie, McInnes, Ltd (T. S. McInnes & Co, Ltd, 
Amalgtd.), 45, Bothwell-st, Glasgow ; and 
16, London.st, London, E.C. 


STEAM SEPARATORS, MAKERS OF. 


Royles Ltd, Dalham Engineering Works, Dam 


L 
near Manchester 


STEAM TRAPS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd 
London, E.C.; and at Paris, Brussels and 
Milan fee Advts., pp. 1050 and 1276 

Geipel & Lange, Vulcan Works, St. Thomas-st, 
London, S.E. 

S B W. G.) & Co, 16, St. Helen's-pl, London, 


Naamitb, J. W., 53, Barton Arcade, Manchester 
Royles Ltd, Dalham Engineering Works, Irlam, 
near Manchester 
as (Alfred) & Co, 36, Camomile-st, London, 
C. 


STEAM AND WATER PIPES, MAKERS OF. 


AITON & CO, Western Works, Hythe-rd, 
Willesden Junction, London, N.W, 

BABCOCK & WILCOX, Limited, Oriel House, 
Farringdon-street, London, E.C.; 21, St. 
Vincent. place, Glasgow; 14, Deanrgate, Мап- 
chester; Royal Exchange-bldgs, Middles- 
borough; 12, Paper - bldge, Pink. lane, 
Newcastle; 129, Bute- st, Саган; and 
Winchester House, Victoria-sq, Birmingham, 
Ae, See Adyt. inside back cover 

MAXIM (SIR HIRAM) ELECTRICAL & ENGI- 
NEERING CO, Ltd, Maxim Works, Gilling- 
bam et, Westminster, London, S.W, 


STEEL OF ALL KINDS, MAKERS OF. 


HARDY PATENT PICK СО, Ltd, Heeley, Sheffield; 
and 25, Queen Victoria.st, London, Е.С. 


STEEL CASTINCS, MAKER3 OF. 


ALLEN (EDGAR) & CO, Ltd, Imperial Steel 
Works, Tinsley, Sheffield See insert Адућ, 
facing p. 1262 

See under “ Steel Converters 

BERGISH STEEL FOUNDRY, 

Westminster, London, S.W, 


and Refiners,” 
59, Victoria-st, 
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Dronfield Casting Co, Dronfield, near Sheffield 

Gutehoffnungshiitte, Agent, Н. Wedekind, C. E., 
110, Fenchurch.at, London, E.C. 

Hadfield'a Steel Foundry Co, Ltd. East Hecla 
Works, Tins;ey, Shetfieid ; and 50, Lime.st, 
London. Е.С. 

Jackson (P. R.) & Co, Ltd, Salford Rollipg Mills, 
Manchester 

JENKINS, ROBERT, 88, Bishopsgate-st Within, 

London, E.C. 


STEEL CONVERTERS AND REFINERS. 


ALLEN (EDGAR) & Co, Ltd, Manufacturers of 
Steel for Permanent Magnets, Lathe Tools, 
Chisels, Drills, &c., Imperial Steel Works, 
Tinsley, Sheffield (Allen Sheffield, 917) See 
insert Advt. facing p. 1262 

Scle Makers of the Patent 


— 
ATi KE NIN G. « &.s.d — 
d VARDENIRG: 


Dynamo Magnet Steel Castings, 


STEEL FOR MACNETS. 
(Scc also Metal Manufacturers, &c.) 


ALLEN (EDGAR) & CO, Ltd, Imperial Steel 
Works, Tinsley, Sheffield See insert Advt. 
facing p. 1262 

See under © Steel. Converters апа Refiners." 

Jackson (Р. В.) & СО, Ltd, Salford Rolling Mille, 

Manchester 


STEEL AND IRON FOUNDERS (sce Metal Founders). 


STEEPLEJACKS. 


Tosh (David) & Son, 77, Queen-st, Glasgow ; 
and (works) Houston-st, Greenock 


STOKERS (MECHANICAL), MAKERS OF. 


BABCOCK & WILCOX, Limited, Oriel House, 
Farringdon-st, London, Е.С. ; 21, St. Vincent- 
pl, Glasgow ; 14, Deansgate, Manchester } 
Royal Exchange - Марев, Middlesborough ; 
12, Paper-bldga, Pink-lune, Newcastle ; 129, 
Bute-st, Cardiff; and Winchester Houee, 
Victoria-sy, Birmingham, «с. See Advt. 
inside back cover 

BENNIS (ED.) & CO, Ltd, Little Hulton, Bolton; 
and 28, Victoria-st, Westminster, London, 
S.W. See Advt. inside back cover 

Henderson, Thos., 6 and 8, Trueman-st, Liverpool 

Meldrum Bros., Ltd, Timperley, Manchester ; 
and 66, Victoria-st, London, S.W. 

Underfeed Stoker Co, Ltd, 31, Walbrouk, 
London, Е.С. 


STONEWARE FOR ELECTRICAL PURPOSES. 


BULLERS, LIMITED, 3, Laurence Pountney 
hill, London, Е.С. Works: Tipton and 
Hanley Вее Advt., p. 1229 

DOULTON & CO, Limited, Royal Doulton 
Potteries, Lambeth, London, S.E. See 
Advts., pp. 1077 and 1230 

PRICE, SONS & CO, The Potteries, Bristol 
Вее Advt., p. 1231 

STIFF (J.) & SONS, London Pottery, Lambeth, 
London, S.E. See Advt., p. 1230 
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STONEWARE WIREWAYS, MAKERS OF. 


DOULTON & CO, Limited, Royal Doulton 
Pottertes, Lambeth, London, S.E. See 
Advts., pp. 1077 and 1230 


SUBMARINE CABLES, MAKERS OF. 
(See also Electric Cables and Telegraph Cables, 
Makers of.) 


Callender's Cable and Construction Company, 
Limited, Hamilton House, Victoria Embank- 
ment, London, E.C. Works: Belvedere, Kent 

Connolly Bros., Limited, Blackley, Manchester, 
(Connollys Bluckley, 2361) London: 301 & 
505, Euston-rd, N. W. ; апа Maritime-bldgs, 
Kiug.at, Newcastle - on Tyne See Advt., p. 
1075 

Felten & Guilleaume Carlewerk -Actien Gesell- 
schaft, Miilheim-on-Rhine (Agents: W. F. 
Dennis & Co, Albert-bldga, 49, Queen Vic. 

toria-at, London, E.C.) See Advt., p. 7 
HENLEY'S (W. T. TELEGRAPH WORKS 
COMPANY, Limited, Blomfield.st, London, 
E.C. Works: North Woolwich Еве Adyt., 
p. 1076 
INDIA RUBBER, GUTTA PERCHA & TELE. 
GRAPH WORKS CO, Ltd, 106, Cannon-st, 
London, E.C. Works: Silvertown, Essex ; 
and Persan, France See Advt., p. 534 
JOHNSON & PHILLIPS'ELECTRIC CABLE WORES, 
Old Charlton, Kent; & 14, Union et, Old 
Broad-st, London, Е.С. See Advt., р. 5 
NUSSBAUM, С. A., C.E., 29, Ludgate-hill, 
London, Е.С. see Advt., p. 1308 
SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 430 Weat- 
minster), and York-mansion, York.st (Stem- 
bralos London, 452 Westminster), Weet- 
minster, London, S. W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeda and Cardiff; 
aleo at Sydney and Melbourne 
TELEGRAPH CONSTRUCTION & MAIN. 
TENANCE COMPANY, Limited, 38, Old 
Broad-st, E.C., Enderby's Wharf, Greenwich, 
5.Е., and Wharf-rd, City-rd, N., London 


STORACE BATTERIES, MAKERS OF. 
(See also Batteries, Storage). 


А. В.Р. ACCUMULATOR CO, Ltd, Parkfield 


Works, Stockton-on-Tees : and 39, Victoria. 
st, London, S.W. 


N.S. ELECTRIC STORAGE СО, LTD, 139, 
Queen Victoria-st, London, Е.С. Works: 
Horton, Kirby, Kent 

PRITCHETTS & GOLD, Ltd, Feltham, Middlesex 
(Pritchetts Feltham) See Advt., p. 1015 


STRANDINC WIRE MACHINES, MAKERS OF. 
STAMM, W., 25, College-hill, Cannon-st, Lon- 
don, Е.С. See Advt., p. 1041 


STRAIN INSULATORS, TURNBUCKLES, &c., 
MAKERS OF. 

Blackwell (Robert W.) & Co, Ltd, 59, City-rd 
London, E.C. ; and at Paris, Brussels and 
Milan. See Advts., pp. 1050 and 1276 

WINTER, F., 8, Redcross-st, London, Е.С. gee 
Advts., pp. 1071, 1224 and 1328 


STREET FIRE ALARM TELEPHONES, MAKERS OF. 


BRITISH L. M. ERICSSON MAN UFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet. 
st, London, E. C. Works: Beeston, Not ta. 
Зее Advt., p. 1304 


STREET LICHTINC FITTINGS | ELECTRIC) 
MAKERS OF. 
Keighley Electrica] Engineering Co, Ltd, Vulcan 
Works, Keighley 
Oliver & Co, Cambridge-place, Burrage-rd, Wool- 
wich, London, S. E. 
REASON MAN UFACTURING CO, Ltd. Offices 


and Workg: Lewes.rd, Brighton See Advt., 
p. 1092 - 


SUBMARINE CABLES, CONTRACTORS FOR THE 
LAYINC AND REPAIRING OF. 


INDIA RUBBER, GUTTA PERCHA & ТЕБЕ. 
GRAPH WORKS CO, Ltd, 106, Саппоп st, 
London, Е.С. Works: Silvertown, Essex ; 
апа Регвап, Егапое Bee Advt., р. 534 

NUSSBAUM, С. A., C.E., 29, Ludgate-hill, 
London, Е.С. See Advt., p. 1308 


Norddentsche Seekabelxerke, 


AKTIENGESELLSCHAF r. 
NORDENHAM o/WESER. 


MANUFACTURERS OF 


Submarine fables. 


LAYING and REPAIRING 
By Cable Steamers 


“VON PODBIELSKI " and „STEPHAN.“ 


STREET RAILWAY CONTRACTORS. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Bee Advt., p. 1091 

BRUSH ELECTRICAL EN INEERING CO, 
Ltd, Victoria Works, Belvedere.rd, Lambeth, 
London, S.E. | 

TUDOR ACCUMULATOR CO, Limited, 16, 
Victoria-st, London, S.W., (Subconical Lon. 
don) Works: Dukinfield, near Manchester 
бее Advt., p. 1016 


STREET RAILWAY SUPPLIES, MANUFACTURERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 


Canonbury, London, N. See insert Advt. 
facing p. 1292 


Incandescent Electric Lamp Co, Ltd, Brook 


Green Works, Hammersmith, W., and 31, 
Copthall-ave, E.C., London 
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SIEMENS BROTHERS & CO, LIMITED, 12, Queen 


Anne's gate (Siem / ns London. 150 West- 
minster), and Vork- mansion, York-st (Siem- 
bralos London, 452 Westminster). West- 
minster, London, S.W. Works: Woolwich 
and Sta Нога. Branches: Newcastle - on - Ty ne, 
Glasgow, Hall, Bristol, Leeds and Cardiff : 
alzo at Sydney and Melbourne 

Telegraph Construction and Maintenance Com- 
разу, Limited, 38, Old Broad-st, E.C. 
Euderby's Wharf, Greenwich, S.E., and 
Whart-rd, City-rd, N., London 


SUBMARINE TELECRAPH CRAPNELS, MUSHROOMS, 
AND SHACKLES, MANUFACTURERS OF. 
JOHNSON & PHILLIPS, Victoria Works, Old 
Chariton, Kent; and 14, Union-ct, Old 
Broad-st, London, Е.С. See Advt,p.5 5 


SUBSTATION EQUIPMENT, MAKERS OF AND 
CONTRACTORS FOR. 

BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helaby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Works : Ргехсої, 
Helsby and Liverpool] See insert Advt. 
facing p. 1342 


SULPHURIC ACID (BRIMSTONE), MAKERS OF. 


BERK (F. W.) & CO, Limited, 1, Fenchurch-ave, 
E.C., and Abbey Mille Chemical Works, 
Stratferd, E., London See Advt., p. 1018 


SULPHURIC ACID (SOLID), MANUFACTURERS OF. 
` (See also Acids, p. 1017.) 


BOOR (GEORGE) & CO, 39, Mincing-lane, 
London, Е.С. See Advt., p. 1017 
GRIFFITHS BROS. & CO, Macks-rd, Ber- 
mondsey, London, S.E. (Aquol London, 
807 Нор) See Advt., р. 1190 
Antt-Sulphuric Enamel, for lining batterics 
aad coating any material subject to the action 
of acid fumes, spray, «с. 


SUPERHEATERS, MAKERS OF. 


BABCOCK & WILCOX, Limited, Oriel House, 
Farringdon.st, London, E. C.; 21, St. Vincent- 
pl, Glasgow ; 14, Deansgate, Manchester ; 
Royal Exchange-bldgs, Middlesbrough ; 12, 
Paper-bldgs, Pink-lane, Newcastle; 129, Bute- 
3t, Cardiff; Winchester House, Victoria-eq. 
Birmingham, &c. 8ee Advt. inside backcover 

BURNET (LINDSAY) & CO, Moore Park 
Boiler Works, Govan, Glasgow 

Cruse Controllable Superheater Co, 5, Black. 
friara-st, Salford 

DAVEY, PAXMAN & CO, Ltd, Colchester, Fog- 
land ; and 78, Queen Victoria-st, London, 
E.C. Вев Advt., p. 35 

STIRLING COMPANY, 53, Deansgate Arcade, 
ее. and 55, Victoria.st, London, 

.W. 


SUPPLIES FOR CABLE SHIPS AND STATIONS. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Chariton, Kent ; and 14, Union-court, Old 
Broad.st, London, Е.С. Bee Advt., p. 5 


MUIRHEAD & CO, 54, Old Broad.st, London, 
Е.С. Works: Elmers Ead, Kent See Advt., 
p. 1156 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 450 West- 
minster), and Lork- mansion, York-st (Siem- 
bralos London, 452 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stefford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne 


SURFACE CONTACT SYSTEMS, OWNERS OF. 

Baker Joseph) & Sons, Ltd, 58, City-rd, London, 
E.C. 

Dolter Electric Traction Co, 5 & 4, Gt. Win- 
chester-st, London, Е.С. 

"а. B." (GRIFFITHS BEDELL) SURFACE CON- 
ТАСТ CO. (The). Offices: Hamilton House, 
Rishopegate-st Without, London, E.C. 
Works: Ilford. E. See Advt., p. 1318 

Traction Co. of the United Kingdom, Ltd, 16, 
Great George-st, London, S.W. 

Lorain Steel Со, 71 & 72, King William-st, 
Loudon, Е.С. 


SWITCHES, MAKERS OF AND DEALERS IN. 


ACCESSORIES MANUFACTURING CO, 9-10, 
Well.st, Oxford-st, London, №. See Advt., 
p. 1104 

BARDWELL & CO, 10, Bush Jane, Cannon-st, 
London, E.C. 

Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh (Dealers) 

Bergmann Electrical Works, 6, Victoria-ave, 
Bishopsgate-st Without, London, Е.С. 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 

Milan бөө Advts., pp 1050 and 1276 

Bonnella (D. H.) & Son, Ltd, 58 and 60, Mortimer- 
st, W., and 43, Kirby-st, Hatton-gdn, E.C., 
London see Advt., p. 1335 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Вее Advt., p. 1091 

BROCKIE-PELL АВС LAMP, Limited, 60, 
Worship-st, London, Е.С. See Advt., p. 1025 

OLIFT MANUFACTURING CO, Bravington-rd 
Works, Harrow-rd, London, W. (1207 Pad- 
dington) 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
(‘anonbury, London, М. see insert Advt. 
facing next page 

CROGGON & CO, 16 and 230, Upper Thames- 
at, London, E. C.; 2, Bixteth-st, Liverpool; 
and 7, John-st, Glasgow 

СВОМРТОХ & СО, Ltd, Salisbury House, Lon- 
don Wall, London, E. C., and Branches. 
Works: Chelmsford бөө Advt. inside front 
cover 

Davis (J.) & Son (Derby), Ltd, All Saints Works, 
Derby; and 26, Victoria-st, London, S. W. 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester; and 94, Char ing 
Cross-rd, London, W.C. Вев Advt., p. 6 

DRAKE & GORHAM, Ltd, 66, Victoria-st, Lon- 
don, S. W.; 47, Spring-gdns, Manchester ; 
and Baltic-chmbrs, 50, Wellington-st, Glas- 
gow See Advt., р. 15 
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(Over 25 Years' Experience in Design and Manufacture), FIVE MEDALS AWARDED. 


СУДУ ДУ УУ“ 


— — 


INVENTOR, PATEN TEE, AND MANUFACTURER OF THE 


** PIVOT,” ** IMPROVED PIONEER” and IMPULSE SWITCHES. 
* UNIVERSAL " and DOT” WALL and FLOOR CONNECTIONS, Se 


Original Designs in Switch and Fuse Boards, Wall, Floor, Table, or Carpet Connections. 


BRANCH FITTINGS FOR HIGH VOLTAGE CIRCUITS. 
PIONEER ELECTRICAL WORKS, | 
477 to 487, LIVERPOOL ROAD, LONDON, М. 


Agents for Scotland ` Messra Wm. C. YUILLE & CO., 17 & 19, West Street, Tradeston. GLASGOW. — 


A. P. LUNOBERG. 
Telegraphie Address : 
4% LUNDBERG LONDON." ) 


f Telephone 1746 
North. 


EDISON & SWAN UNITED ELECTRIC | Mudford’s Arrow Electrical Works, Jackson-rd, 


LIGHT CO, Ltd, Ediswan-bldgs, 36 and 37, 
Queen-st, Cheapside, and (Supply Dept.) 11, 
College-hill. London, Е.С. (Telephone 922, 
428, 925 and 955 Bank), and Branches See 
insert Advt. facing p. 1218 

Electrical Company, Ltd, 121-125,Charing Сгозз- 
rd, and 162, Shaftesbury -ave, London, W. C.; 
Grosvenor-chmbrs, 55, Blackfriars-st, Man- 
chester ; Baltic-chmbre, Wellington-st, Glas- 
gow ; 134, North-st, Brighton ; 17, York-st, 
Sheffield; and at Belfast and Dublin See 
insert Advt. facing p. 1092 

ELECTRICAL POWER STORAGE COM- 
PANY, Limited, 4, Great Winchester-st, 
London, Е.С. See Advt. on back cover 

ELECTRICAL TRANSMISSION CO, 147, 
Queen Victoria-«t, London, Е.С. 

ELLIOTT BROS, Century Works, Lewisham, 
London, S.E. (Ohm London, 218 Deptford) 
London office: 36, Leicester a, W.C. (3852 
Gerrard) 

GENERAL ELECTRIC CO, Ltd, 67, 69 and 71, 
Queen Victoria-st, London, E.C.; and at 
Glasgow, Birmingham, Newcastle-on-Tyne, 
Manchester and Dublin See Advt., p. 1090 

Gifkins (A. V.) & Со, 68, Victoria-st, London, S.W. 

GREVENER, J. and H., 22, Basingball-st, 
London, Е.С. (Sole Agents of Metallwerk: 
Electra, Ltd, Gummersbach, Rheinland) See 
Advt., p. 1105 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Keighley Electrical Engineering Co. Ltd, Vulcan 
Works, Keighley 

LUNDBERG, A. P., Pioneer 


Electrical Works, 477-487, REC? 
Liverpool-rd, London, N. [EKTRIK, 
(Lundberg's Electric Light TRADE MARK 


Switches) See Advt. above 

M’Geoch (William) & Co, Limited, 46, Coventry- 
rd, Birmingham ; 108, Argyle-st, Glasgow ; 
and 11, Charing Cross-rd, London, W.C. 
See Advt., p. 1295 

Mavor & Coulson, Limited, 47, Broad-st, Mile 
End, Glasgow 

Moy (Ernest F.), Limited, 2, 5 and 4, Greenland- 
pl, Camden Town, Londen N.W. 


Holloway, London, N. 

NALDER BROS, & THOMPSON, Ltd, 34, 
Queen-st, London, Е.С. See Advts., рр. 
1022 and 1327 

PEEBLES (BRUCE) & CO, Ltd, Edinburgh 

ROYCE LIMITED, Manchester (Switch Man- 
chester, Nat. 772 and 3562) ; and 1, Pactick 
Hill-rd, Glasgow 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 430 West- 
minster), and York-maveion, York-st (Siem - 
bralos London, 452 Westminster). West- 
minster, London, S. W. Works: Woolwich 
and Statford. Branches: Newcastle-on-T'yne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ;. 
aleo at Sydoey and Melbourne 

SIMPLEX STEEL CONDUIT CO, Ltd, The. 
Head Offices: 80, Digbeth, Birmingham 
(Economy Birmingham, 2955) Works: 
Coventry-st, Birmingham. Also at Mansion 
House-chmbrs, 20, Bucklersbury, London, 
Е.С. (Audiphone London, 6052 Bank) ; aud 
1, Peel-st, Manchester (Economical Man- 
chester, 09025) ; 37, Moorfields, Liverpool 
(77X); and 1654, West George-st, Glasgow 
(Simplex Glasgow, 5177 Corp.) (L. M.Water- 
house, A. M. I. C. E., M. I. E. E., General Manager, 
Westinghouse-bldg, Strand, London, W. C.) 
See insert Advt. p. 1054 

Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk - rd, London, W. | 

SUN ELECTRICAL СО, Ltd, 118-120, Charing 
Cross- rd. London, У С. 

VERITYS Limited, London, Birmingham, Man- 
chester and Glasgow (See ALPHABETICAL 
SECTION) 

Waleall Electrical Co, Ltd., 57, Bridge-st, Wal- 
sall ; and at Liverpool London Office and 
Showroom: Mr. A. H. Hunt, 115-117, 
Cannon-st, E.C. 


SWITCHES (ACCUMULATOR), MAKERS OF. 

BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helsby, 
near Warrington; and at Lenvox House, 
Norfolk-st, London, W.C. Works: Prescst, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 
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CIRCUIT + BREAKERS "AL 
SWITCH MAKERS. 
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CATALOGUES. 


Section A.—SWITCHBOARDS, SWITCHES, DISTRIBU- 
TION BOARDS, FUSES, &c. 


„ B.- ACCESSORIES, CABLES, WIRES, &c. 
„ | C.—CIRCUIT BREAKERS, INSTRUMENTS, &c. 
„ D.—TELEPHONES, BELLS, «с. 


Seetion A is NOW READY, and will be sent POST FREE 
оп reeeipt of Trade Card. 


Applieation is invited for the remaining Sections, which 
will be PUBLISHED SHORTLY. 


ХАСО СО СОБ СРИ ти и А ЛИ 
P TTT 


THE 


CONSOLIDATED ELECTRICAL CO. 


Мо мона троп Grove, GANONBURY, LONDON, М. 


Telegramse‘* INSTALLATION LONDON. ° Telephone—205 and 255 DALSTON. A.B.C. Code. 


то. 


al" ELECT 2 у 


CO., LTD. 


CONTRACTORS To 


THE WAR OFFICE. THE ADMIRALTY. 

H.M. POSTMASTER-GENERAL. 

THE CROWN AGENTS FOR THE COLONIES. 
THE BRITISH AND FOREIGN TELEPHONE COS. 
THE INDIA OFFICE, &c., &c. 


iq 


EIE — 


AUTOMATIC INTERCOMMUNICATION TELEPHONE. 


ALL GOODS” OF BRITISH MANUFACTURE. 


office and Works: 
T noa СОКОСКЕ LONDON, ЈЕ 


NORTHAMPTON GROVE, 


Telegrams—'' INSTALLATION LONDON." Telephone—205 and 255 DALSTON. 
A.B.C. Code. 


P.T.O. 
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CONSOLIDATED ELECTRICAL СО, Ltd, КЕАЗОХ MANUFACTURING СО, Ltd. Offices 


Northampton Works, Northampton.grove, 
Canoobury, London, N. See insert Advt. 
opposite 

COWANS LIMITED, Springfield-lane, Salford, 
Manchester; and Grosvenor-mansions, 82, 
Victoria-street, London, S.W. See Advt, 


p. 1254 

ELECTRICAL TRANSMISSION Co, 147, 
Queen Victoria-st, London, Е.С. 

N.S. ELECTRIC STORAGE СО, LTD, 129, 
Queen Victoria-st. London, Е.С. Works: 
Horton Kirby, Kent 


SWITCHES (AUTOMATIC), MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works Northampton-grose, 
Canonbury, London, N. See insert Advt. 


opposite 
DORMAN & SMITH, Orden) Station Electrical 
Works, Salford, Manchester ; and 94, Char- 
ing Croas-rd, London, W.C. Вее Advt.. p. 6 
ELECTRICAL TRANSMISSION Co, 147, 
Queen Victoria-xt, London, Е.С. 
Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 


SWITCHES (BRANCH^, MAKERS Of. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №, See insert Advt. 
opposite 


SWITCHES FOR CAR LICHTINC, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton. grove, 
Canonbury, London, Х. See insert Advt. 
opposite 

Davis Electric Lainp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. Вее Advt., р. 1218 


SWITCHES FOR CONTROLLINC ARC AND INCANDES- 
CENT SYSTEMS. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

CONSULIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. Вее insert Advt. 


opposite 

REASON MANUFACTURING CO, Ltd. Offices 
and Works: Lewes.rd, Brighton See Advt., 
p. 1094 


SWITCHES, CROSSINCS AND CURVES, MAKERS OF. 

ASKHAM, BROS. & WILSON, Ltd, Vorksbire 
Steel and Engineering Works, Sheffeld See 
insert Advt. facing p. 1262 


SWITCHES FOR INCANDESCENT LAMP POSTS, 
MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Nerthampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 

‚ Opposite 

Keighley Electrical Engineering Со, Ltd, Vulcan 

Works, Keighley 


— —— — — w — 
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and Works : Lewes-rd, Brighton See Advt., 
p. 1694 


SWITCHES (HICH TENSION', MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 

opposite 

COWANS LIMITED, Sprinyfield-lane, Salford, 
Manchester; and Grosvenor-mansious, 82, 
Victoria-st, London, S.W. See Advt, р. 1254 

Davis Electric Lamp Со, 17, Moor-st, Cambridge 
Circus, London, W.C. See Adyt., р. 1218 

Moul & Co, 76-78, York-at, Westminster, Lindon, 
SW. 

PARKER, THOMAS, Limited, Wedneafield-rd, 
Wolverhampton 


SWITCHES |LAMPHOLDER', MAKERS OF. 
CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
opposite 
Davia Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 


SWITCHES (MAIN AND BRANCH), MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Adyt. 


opposite 
ELECTRICAL TRANSMISSION CO, 147, 


(Jueen Victoria-st, London, Е.С. 


SWITCHES (MOTOR), MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd» 
Northampton Worke, Northampton - grove 
Canonbury, London, N. See insert Advt- 


opposite 
ELECTRICAL TRANSMISSION СО, 147, 
Queen Victoria-st, London, E. C. 


SWITCHES (MULTIPLE-WAY), MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. Вее insert Adyt.. 
opposite 


SWITCHES (PANEL), MAKERS OF. 
CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, №. See insert Advt. 


opposite 
ELECTRICAL TRANSMISSION СО, 147, 
Queen Victoria-st, London, E.C. : 


‚ HARE (H.) & CO, Kingston Works, Park-rd, 


Hull See Advt., р. 1284 
Spagnoletti (J. E.) & Со, Goldbawk Works, 
Goldbawk-rd, London, W. 


SWITCHES (PORCELAIN), MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd» 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
opposite 


(For Te’e, rar hie Addresses and Tc'ephone Numbers, see Alphabetical Section.) 
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SWI—SWI V | 1904.—“ТНЕ ELECTRICIAN" 1294 
SWITCHES (SERVICE), MAKERS OF. | SWITCH BLOCKS, CASES, &c., MAKERS Of. 
CONSOLIDATED ELECTRICAL СО, Ltd, | Bonnella (D. H.) & Бор, Ltd, 58 and 69, Morti- 
Northampton Works, Northampton-grove, | mer-st, W., and 45, Kirby- -8t, Hatton-gdo, 
Canontury, London, №. Bee insert Advt. | E.C., London See Adyt.. p. 1335 
facing р. 1292 | CONSOLIDATED ELECTRICAL СО, Ltd, 


| Northampton Worke, Northampton-grpve, 

d 

SWITCHES (TWO-WAY), MAKERS OF. | VV 

CONSOLIDATED ELECTRICAL СО, Ltd, Davis s Electo Lamp Со, 17, Moor-st, Cambridge 
Northampton Works, Northampton-grove, | 


Circus, London, У. C. See Advt., p. 1218 
Canonbury, London, N. Bee insert Advt. | Gray (Avon) & Co, Braedon Cross Works, Mills, 


facing p. 1292 Stirchley, Birmingham 
REASON MANUFACTURING CO, Ltd. Offices 
p. 1094 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 


Canonbury, London, N. 866 insert Advt. 


| 

| 
and Works: Lewes-rd, Brighton See Advt., | со SWITCH BOXES, MAKERS ОГ. 
SWITCHES (VOLTMETER), MAKERS OF. | 


facing р. 1292 
CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Werks, Northampton-grove, SWITCH CONNECTION BOXES, MAKERS OF. 
Canonbury, London, N. See insert Advt., | CONSOLIDATED ELECTRICAL CO, Ltd, 
facing p. 1292 Northampton Works, Northampton-grove, 
COWANS LIMITED, Springfield-lane, Salford, Canonbury, London, №. See insert Айт. 
Manchester; and Grosvenor-inanaions, 82. facing p. 1292 
Victoria-st, London, S.W. See Advt., p.1254 
| SWITCH FUSES (HICH & LOW TENSION), MAKERS OF. 
SWITCHES (WATERTICHT), MAKERS OF. BRITISH INSULATED AND HELSBY CABLES, 
CONSOLIDATE] ELECTRICAL СО, Ltd, mi Wane en d 
Cus Ыры Northampton grore, Norfolk-st, London, W.C. Works: Prescot, 
facing p . 1292 , Helsby and Liverpool See insert Advt. 
facing p. 1043 
4 
КЕАЗОМ MANU FACTURING CO, Ltd. Offices CONSOLIDATED ELECTRICAL CO, Ltd, 
and Works: Lewes-rd, Brighton Bee Advt., N e 
р. 1094 Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 


facing p. 1292 
COWANS LIMITED, Springfield-lane, Salford, 
Manchester ; and Grosvenor-maneions, 82, 
Victoria-st, London, S.W. See Advt., p. 1254 
Moy (Ernest F.), Ltd, 2, 5 & 4, Greenland- place, 
Camden Town, London, N.W. 


SWITCH AND WALL SOCKET (COMBINED), MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Nortbampton Works, Northampton- -grove, 
Canonbury, London, №. Bee insert Advt. 
facing p. 1292 

Davis Electric Lamp Co, 17, Moor-st, Cambridge 


Circus, London, W.C. see Advt., р. 1218 SWITCH GEAR FOR SUPPLY STATIONS, MAKERS OF. 
Lundberg, А. P., Pioneer Elec 


- акс? CONSOLIDATED ELECTRICAL CO, Ltd, 
trical Works, 477-487, EKTRIK Northampton Works, Northampton-grove, 
Liverpool-rd, London, N. Canonbury, London, М. See insert Advt. 
Зее Advt., p. 1292 TRADE MARK facing p. 1292 

COWANS LIMITED, Springfield-lane, 5 
Manchester; and Grosvenor- mans ions, 
SWITCH BASES AND COVERINCS, MAKERS OF. Victoria-st, London, S.W. See Advt. p. 1284 

HARRIS, J. F. & G., DORMAN & SMITH, Ordeal Station Electrical 

58R, Wilson-st, Finsbury, E. C., 


Works, Salford, Manchester; and 94, Charing 
Cross та, London, W. C. See Advt., р. 6 
Moy (Ernest F.), Ltd, 2, 5 & 4, Greenland- place, 

Camden Town, London, N.W. 

NALDER BROS. & THOMPSON, Limited, 54, 
Queen-st, London, E.C. Вее Advts., pp. 
1022 and 1327 

PARKER, THOMAS, Limited, Wednesfield-rd, 
Wolverhampton 


SWITCH HANDLES, MAKERS OF. 
ELECTRICAL COMPANY, LTD, 121.125, Charing 
Cross-rd, and 162, Sbaftesbu -ате, London, 
W. C.; Grosvenor- chmbra, Black f riars- 
at, Manchester ; Baltic-chambere, Welling- 
ton-st, Glasgow ; 134, North-st, Brighton ; 
17, York-st, Sheffield ; апа at Belfast and 
Dublin Bee insert Advt. faciug p. 3092 


107-8-9, Snows Fields, Newcomen.st, S.E., | 
Victoria Wharf, Palmer-rd, Green-at, Bethnal 
Green, E., LONDON; and the Roding 
Timber Yard and Joinery Works, Ilford, 
Есвех See Advt., p. 1046 
INIGO JONES & CO, Tudor Slate Works, Groes- 
lon, R.S.O., N. Wales See Advt., p. 1283 
Lundberg, A. P., Pioneer Elec- REC? 
trical Works, 477-487, EKTRIK 
Liverpool.rd, London, N. 
See Advt. p. 1292 TRADE MARK 
Mole (M.) & Son, Stamping and Piercing Works 
51-54, Char latte- st, Birmingham 
TAYLOR, TUNNICLIFF & 60 (1900), Ltd, 
Eastwood, Hanley; and 23, Holborn Viaduct, 
London, Е. С. See Advt, p. 1264 
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SWITCHBOARDS, MAKERS OF. 


ACCESSORIES MANUFACTURING CO, 9-10, 
Welle. at. Oxford.st, London, W. Вее Advt., 
Р. 1104 

ANTWERP TELEPHONE & ELECTRICAL WORKS. 
London Office: Messrs. W. F. Dennis and 
Co, Albert-bldgs, 49, Queen Victoria-st, Е.С. 
(Fredennis London, 343 Bank) 

Baily, Grundy & Barrett, Ltd, Cambriage 

BARDWELL & CO, 10, Bush-lane, Cannon.st, 
London, Е.С. 

Baxendale & Co, Miller.st, Manchester; and 
at Edinburgh 

_ Baxter & Caunter, 
London, W.C. 

Bonnella (D. H.) & Son, Ltd, 58 and 60, Мог- 
timer-st, W. and 43, Kirby-st, Hatton-gar- 
den, E.C., London Bee Advt., p. 1335 

BRABY, E. & C, Bangor Wherf, Belvedere.rd, 
and Peckham, S.E., and at Willesden, N.W., 
London 

BRITISH JOHNS-MANVILLE CO, Ltd, 81, 
Fenchurch-st, London, E.C. 

British Westinghouse Electric & M fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

BROCKIE PELL ARC LAMP, Limited, 60.Wor- 
ship-st. London, Е.С. See Advt., p. 1025 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Work в, Belvedere-rd, Lam beth, 
London, S. E. 

CLIFT MANUFACTURING 
Works, Harrow. d, London, 
Paddington) 

CONSOLIDATED ELECTRICAL 
Northampton Works, 
Canonbury, London, 
facing p. 1292 

COWANS LIMITED, Springfield-lane, Salf rd, 
Manchester; and Grosvenor-mansione, 82, 
Victoria-street, London, S.W. See Advt., 


Р. 1254 
CROGGON & 20, Ltd, 16 and 230, Upper 
Thames-st, London, Е.С. ; 2, Bixteth.st, 
Liverpoe] ; and 7, John- st, Glasgow 
CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E. C.; and Brapches, 
Works: Chelmsford 8ee Advt. inside front 
cover 
Davis Electric Lamp Со, 17, Moor.et, Cambridge 
Circus, London, W.C. See Advt., p. 1218 
DORMAN & SMITH, Orden) Station Electrical 
Works, Salford, Manchester; and 94, Charing 
Стовв-гд, London, W.C. See Advt., p. 6 
Edison—EDISON & SWAN UNITED ELEC. 
TRIC LIGHT CO, Limited, Ediswan.-t ldgs, 
36 & 37, Oueen at, Cheapside, and (Supply 
Dept.) 11, College-hill, London, Е.С. ( Tele. 
phone %, 923, 995 and 953 Bank), and 
Branches See insert Advt. р. 1218 
ELECTRICAL POWER STORAGE COM. 
PANY, Limited, 4, Great Winchester.at, 
London, Е.С. See Advt. on back cover 
EVERED & CO, Ltd,27-35, Drury-lane, London, 
W.C.; and at Smethwick ; апа Barnet 
Works, Devonshire-st, Birmingham 
TI LIMITED, Hollinwood, Manchester 
(Ferranti Hollinwood, 31, 48 and % 
worth, Manchester) 


86, Charing Cross-rd, 


00, Bravington-rd 
W. (1207 


CO, Ltd, 
Northampton-grove, 
N. See insert Advt. 


Fails- | 


ELECTRICAL TRADES’ DIREC 


| 
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FULLER-WENSTROME LECTHRICALMANU- 
FACTURING СО, 110, Cannon-st, London, 
Е.С. See Advt., p. 1065 

Gifkins (A. v.) & Co, 68, Victoria-st, London, S. W. 

Hey wood, S. H., 574, Fountain-st, Manchester ; 
Works: Reddish 

HODGES (CECIL) & СО. 52, Queen Victoria-st, 
E.C., and (works) Millwall, Е., London 

HOLMES ‘J. H.) & CO, Portland.rd, Newcastle- 
on-Tyne ; 17, Soho-sq, London, W.; Ex- 
aminer-bldga, Strutt-st, Manchester ; and 
19, Waterloo-st, Glasgow See Advt., p. 1097 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon-st, 
London, E.C. Works: Silvertown, Еззех ; 
and Реглап, France See Advt., p. 534 

INIGO JONES & CO, Tudor Slate Worka, Groes- 
lon, R.S.O., №. Wales. See Advt., p. 1283 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Clan House, Surrey-street, 
London, W.C. Ses insert Adyt. facing p. 1102 

Jackson (P. R.) & Co, Ltd, Salford Rolling Mills, 
Manchester 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad.st, London, E.C. 8ee Advt., p. 5 

Keighley Electrical Eugineering Co, Ltd, Vulcan 
Works, Keighley 

Kelvin & James White, Ltd, 16-20, Cambridge-st, 
Glasgow ; and 66, Victoria-at, London, S. W, 

Key Engineering Co, Ltd, 82, Victoria-st, Lon- 
don, S.W.; and 14, College Land, St. 
Mary's-st, Manchester 

Kramer (H. V.) & Co, Locksbrook, Bath'; 19, 
Pine-st, Manchester ; and 110, Brunswick- 
st, Glasgow 

LAHMEYER ELECTRICAL CO, Ltd, 109-111, 
New Oxford-st, London. W.C. 

Lea, Son & Co, Pengwerne Works, Shrewsbury; 
2, Grosvenor-chmbra, Lichfield-st, Wolver- 
hampton ; and St. Mary's Walk, Stafford 


Lundberg, A. P., Pioncer Elec- REC? 
trical Works, 477-487, 
Liverpool-rd, London, N, EKTRIK 
See Advt., p. 1292 TRADE MARK 


M'GEOCH (WILLIAM) & CO, Ltd, 46, Coventry- 
rd, Birmingham ; 108, Argyle-st, Glasgow ; 
and 11, Charing Cross-rd, London, W.C. 
See Advt. below 


— —— 


Ww. M°GEOCH & 00. 


LIMITED, d 
Manufacturing Electrical Engineers. 
met SWITCHBOARDS, 
7. ACCESSORIES, Go., 


And all kinds of ELECTRICAL 
for Houses and Ships. 


Contractors to Admiralty, War Office and Principal 
Steamship Companies. 


108, Argyle Street, GLASGOW. 


FITTINGS 


| Warwick Works, 48, Coventry Road, BIRMINCHAM. 


11, Charing Cross Road, London, W.C. 
Tele.: * MCG ROCH, Glasgow, Birmingham & Lendon 


— = 
++ и 


meson 


“er | 
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MACKIE, (W.) & СО.,122-124 Golden lane, 
London, E.C. See Advt.. p. 1067 

Mather & Platt, Ltd, Salford Iron Works, Man- 
chester (father Manchester); and at London 
and Glasgow 

MAVOR & COULSON, Limited, 47, Broad-st, 
Mile End, Glasgow 

Moul & Co, 76-78, York-st, Westminster, London, 
S.W. 


| Moy (Ernest F.), Ltd, 2, 3 and 4, Greenland-pl, 


Camden Town, London, N.W. 

NALDER BROS. & THOMPSON, Limited, 
34, Queen-st, London, Е.С. See Advts., рр. 
1022 and 1327 

NATIONAL TELEPHONE СО, Ltd, Telephone 
House, Victoria Embankment, London, Е.С. 
Bee Advt., p. 1306 

Newton's, Limited, Taunton 

Peschek, J., 44, Wellington-rd, Old Charlton 
(works, West-st, Charlton), London, S.E. 

ROYCE LIMITED, Manche-ter (Switch Man- 
cheater, Nat. 772 and $5652) ; and 1, Partick 
Hill-rd, Glasgow 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 West- 
minster), and York-mansion, York-st (Siem- 
bralos London, 452 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk.rd, London, W. 

Stockall (J. J.) & Son, Ltd,6, 8 and 10, Clerken- 
well-rd, London, E.C. 

SUN ELECTRICAL СО, Ltd, 118-120, Charing 
Cross-rd, London, W.C. 

Taylor, T. H., 94, Baron's Court-rd, West 
Kensington, London, W. 

TORQUE ELECTRICAL ENGINEERING CO, 
20-28, Dalling-rd, Hammersmith, London, W. 

VERITYS Limited, London, Birmingham, Мап- 
chester and Glasgow (See ALPHABETICAL 
SECTION) 

Walsall Electrical Co, Ltd, 57, Bridge-st, Waleall ; 
and at Liverpool. London Office and Show- 
room : Мг. А. H. Hunt, 115-117, Cannon.st, 
E.C. 

Wilson Hartnell & Co, Ltd, Volt Works, Kirk- 
stall-road, Leeds 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet-st, London, Е.С. (Reactance 
London, 582 and 2096 Holborn) Вее insert 
Advt. facing р. 1096 


SWITCHBOARD ACCESSORIES, MAKERS OF. 


British Johus- Manville Co, Ltd, 81, Fenchurch-st, 
London, E.C. 


SWITCHBOARD AND CABINET CASE WORK. 


BATE, Б. A., 394, Leather-lane, London, Е.С. 
Bee Advt., р. 1335 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, Londoo, N. See insert Advt. 
facing p. 1293 

Davis Electric Lamp Со, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 
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GOODWIN (H. G.) & SON, 16, Charles-st, 
Hatton-gdn, London, Е.С. See Advt., р. 1335 
HARRIS, J. F. & G., 
58R, Wilson-st, Finsbury, E. C., 
107-8-9, Snows-fields, Newcomen-s*, S. E. 
Victoria Wharf, Palmer- rd, Green st, Bethnal 
Green, E., LONDON; and the Roding 
Timber Yard and Јотегу Works, Ilford, 
Essex See Advt., p. 1046 
National Telephone Co, Ltd. Telephone House, 
Victoria Embankment, London, Е.С. See 
Advt., р. 1306 


SWITCHBOARD HANDLES AND BUSHES, MAKERS OF, 
Hunt & Hess, 5, The Grove, Hackney, London. N. E. 


SWITCHBOARD INSTRUMENTS, MAKERS OF. 
BECKETT & PARKER, Tenby-st, Birmingham 


SWITCHBOARDS, SWITCHES AND FUSEBOARDS М 
IRON CASES, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, 144, 
Northampton Works, Northampton-grove, 
Canonbury, London, № Bee insert Advt. 
facing p. 1292 

DORMAN & SMITH, Огава\ Station Electrical 
Works, Salford, Manchester ; and 94, Char- 
ing Croes-rd, London, W.C. See Advt., p. 6 

HODGES (CECIL) & CO, 52, Queen Victoria-st, 
E.C., and (works) Millwall, E., London 

Peschek, J., 44, Wellington-st, Old Charlton 
(Worke, West-st, Charlton), London, S.E. 


SWITCHBOARDS, TELEPHONE, MAKERS OF. 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, E.C. Works: Beeston, Notte. 
See Advt., p. 1304 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

National Telephone Co, Ltd, Telephone House, 
Victoria Embankment. London, Е.С. See 
Advt., p. 1306 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbre, 171, QueenVictoria-st, Londou,E.C.; 
and North Woolwich See Advt., p. 756 


SWITCHBOARD FRAMES, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Nortbampton-grove, 
Canonbury, London, №. See insert Advt. 


facing p. 1292 
Cook, Lewis, 88, Church-st, West Ham,London,E. 


SWITCHBOARD LABELS, MAKERS OF. 

BONNELLA (D. Н.) & SON, Ltd, 58 and 60, 
Mortimer-at, W., and 43, Kirby-st, Hatteo- 
gdn, E.C., London See Advt., p. 1335 

CONSOLIDATED ELECTRICAL CQ, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Adyt. 
facing p. 1292 

ENDOLITHIC MANFG. COMPANY, Lad, 
Pomona-bidgs, 614, Fore-st, London, Е.С. 
See Advt.. p. 10 
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HUGHES LABEL CO, LTD (THE), 34, Great 
Titchfield-st, London, У. 


SWITCHBOARD TERMINALS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, Loudon, N. Bee insert Advt. 


facing p. 1292 
SWITCRINGC APPARATUS (AUTOMATIC), MAKERS OF. 
CONSOLIDATED ELECTRICAL СО, Ltd, 


Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 
ELECTRICAL TRANSMISSION СО, 147, 
Queen Victoria-st, London, E.C. 
Spegnoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 


TABLE LAMPS AND STANDARDS, MAKERS OF. 


HART, SON, PEARD & CO, Ltd, 138-140, 
Charing Cross-rd, London, W. C.; and at 
Birmingham See Advt., р. 1084 


TABLE PUSHES AND WEICNTS, MAKERS OF. 


Bonnella (D. H.) & Son. Ltd, 58 and 60, Morti- 
mer-st, W., and 43. Kirby-st, Hatton-gdn, 
E.C., London See Advt., p. 1335 


TABLE SOCKETS AND PLUCS. 


Davis Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 


LUNDBERG, A. P., Pioneer REC? 
Doc"? 


Electrical Works, 477-487, 
TRADE MARK 


Liverpool-rd, London, Х. 
Advt., p. 1292 

Stanley Iostrument Co,66, Victoria-st, Lond, S. W- 

TACHOMETERS AND TACHOCRAPHS, MAKERS OF. 

Moul & Co, 76-78, York-at, Westminster, London, 


• 


TACKLE BLOCKS, HOOKS AND THIMBLES, 
MAKERS OF. 


HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
field ; & 22, Queen Victoria-st, London, Е.С. 


TALC MANUFACTURERS (sce Insulating Materials). 
TANKS АМО RESERVOIRS, MAKERS OF. 
BRITISH PROMETHEUS COMPANY, Ltd, 

18, London-rd, Kingston-on-T names (/’romc- 
theus Kinaston-on- Thames, 199P.0. Kingston) 
For details оў our Manufactures sce раде ХХХ 
CONGDON & POWELL, Bravington-rd Works, 
Harrow-rd, London, W. 
Falkirk Iron Co, 67, Upper Thames-st, London, 
E.C.; and at Falk'rk, N.B. 


TAPES (PAPER, &c.), MAKERS OF. 
Down, F.J., A.M.LC.E., F.C. S., M.I.E.E., Har- 
penden, Herts. 
TAPING MACHINE MANUFACTURERS. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., р. 5 


ELECTRICAL TRADES DIRECTORY.—1904. 


SWI—TEL 


L*rmuth (T.) & Co, Cross-In, Salford, Manchester 

SELIG, SONNENTHAL & CO, 85, Queen Victoria- 
st, and Lambeth-hill, London, Е.С. (Selig 
London) 

Washington & Co, Ltd, Sowerby Bridge, Yorks. 


TAR BOILERS, MAKERS OF. 


PH(ENIX ENGINEERING CO, Ltd, Phenix 
Works, Chard 

Toward (T.) & Co, St. Lawrence Iron Works, 
Burrell-rd, Newcastle-on-Tyne 


TECHNICAL PRINTERS AND PUBLISHERS. 


"THE ELECTRICIAN" PRINTING AND PUB- 
LISHING COMPANY, Limited, 1, 2 and A 
Salisbury-ct, Fleet-st, London See Advts., 
рр. 14, 79, 99, &c. 

All kinds of Scientific and Technical Printing 
and Publishing Work carried ont with 
accuracy and despatch, Large and small 
machinery for all classes of Printing Work. 

Estimates on application, 


TELECRAPH APPARATUS MAKERS. 
(See also Electrical Apparatus Makers, p. 1107.) 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helsby, 
near Warrington; and at Lennox House. 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt, 
facing p. 1042 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

ELLIOTT BROS, Century Works, Lewisham, 
London, S.E. (Ohm London, 218 Deptford) 
London office: 96, Leicester-aq, W.C. 
(JN. Gerrard) 

BRITISH Г. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, E.C. Works: Beeston, Notts. 
See Advt., p. 1304 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent: and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Mudford’s Arrow Electrical Works, Jackson-rd, 
Holloway, London, N. 

MUIRHEAD & CO, 54, Old Broad-at, London, 
Е.С. Works: Elmers End, Kent 800 Advt., 
p. 1156 

NUSSBAUM, О. А., С.Е., 29, Ludgate-hill, 
London, E.C. See Advt., p. 1308 

REID BROS., 12, Wharf. rd, City-rd, London, N. 
See Advt., p. 1158 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Aune's-gate (Siemens London, 490 West- 
minster), and York-mansion, York-st (Siem- 
bralos London, 4:2 Westminster), West- 
minster. London, S. W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 

Walters (Philip & Со, 249 & 251, Kensal-rd, 
and Conlan-st, London, W. 


Whitehead, R., 5 and 7, Wells-rd, Sheffield 


7 7 a ͤLd МЛ. Жо. ..,„. 
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TELECRAPH, &c., BUOY MAKERS. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., р. 5 

Jukes, Сошвоп, Stokea & Co, 11 & 12, Clement's- 
lane, E.C., and Bromley-by-Bow, E., London 


TELECRAPH AND CABLE COMPANIES. 


THE INTERNATIONAL TELEGRAPH CONVENTION OF 
St. PETERSBURG is set out in full on pages 
449 and 444. 

Some intercsting particulars relating to the Berne 
Internation Telegraphic Bureau wul be found 
on pp. 444 to 447 

Full particulars relating to the Cables and Land 
Lives of the World will be found on рр. 448, 449, 
480 

The Fleet of Vessels engaged in Cable Laying and 
Repairing 13 given on р. 481 

For the Officials of these Companies sce рр. 
739 to 791; and for Tariffs to all parts of 
the World ѕеерр 45; to 461 


Telegraph and Cable Companies’ Advertisements 
wul be found on pages CXXVI. to CXXXIX., at 
end of HANDBOOK. 


African Direct Telegraph Co, Ltd, Electra 
House, Fiusbury-pavemeo:, London, Е.С. 

African Trans-Continental Telegraph Со, Lt, 
2, London Wall-bldgs, London, Е.С. 

Amazon Telegraph Company, Limited, 42, Old 
Broad-st, London, E.C. 

ANGLO-AMERICAN TELEGRAPH СО, Ltd, 
26, Old Broad-st, London, Е.С. For List ur 
Stations, d'c., see Advt., p. cxxxvi. 

COMMERCIAL CABLE COMPANY (Mackay- 
Bennett Cables), Bishopsgate House, 55 and 
56, Bishopsgate-st Within, London, Е.С. 
For List of Stut ionc, Сс. see Adyt., p. cxxxviii. 

Compagnie Francaise des Cables Télégraphiques, 
24, Royal Exchange, and 2, Mincing-lane, 
London, E.C. 

Cuba Submarine Telegraph Company, Limited, 
58, Old Broad-st, London, E.C. 

Deutsche See-Telegraphen-Gesellschaft (Cologne, 
Germany) London Agency: Electra House, 
Finsbury-pavement, London, Е.С. 

DIRECT SPANISH TELEGRAPH CO, Ltd, 
Electra House, Finsbury-pavement, London, 
Е.С. For List of Stations see Advt., p. схххііі. 

DIRECT UNITED STATES CABLE СОМ- 
PANY, Limited, Winchester House, Old 
Broad-st, London, Е.С. For List of stations, 
вее Advt. p. cxxxvii. 

Direct West India Cable Co, Ltd, 33, Old Broad- 
st, London, E.C. 

EASTERN TELEGRAPH COMPANY, Ltd, 
Electra House, Finsbury- pavement, London, 
Е.С. For List of Stations, see Advts., pp. 
cxxvi. to cxxx. 

EASTERN EXTENSION, AUSTRALASIA 
AND CHINA TELEGRAPH COMPANY, 
Limited, Electra House, Finsbury-pave- 
ment, London, Е.С. See Advt., p. cxxvi. 

EASTERN AND SOUTH AFRICAN TELE- 
GRAPH COMPANY, Limited, Electra 
House, Finsbury-pavement, London, E.C. 
Bee Adyt., p. cxxxi, 


| EUROPE AND AZORES TELEGRAPH Со, 
Ltd, Electra House, Finsbury-pavement, 
London, E.C, 

GREAT NORTHERN TELEGRAPH CO, Ltd. 
5, St. Helens-place, Bishopsgate-st Within, 
London, E.C. 

Halifax and Bermudas Cable Company, Limited, 
55, Old Broad-st, Lendon, Е.С. 

INDO-EUROPEAN TELEGRAPH COMPANY, 
Limited, 18, Old Broad-st, London, ЕС. 
For List of Stations, see Advt., р. cxxxix. 

London Platino-Brazilian Telegraph Co, Ltd,— 
see Western Telegraph Co, Ltd 

Pacific Cable Board, Sanctuary House, Tothill-st, 
Westminster, London, S.W. 

Pacific and European Telegraph Company, Ltd, 
Electra House, Finsbury -pavement, London, 
E.C. 

River Plate Telegraph Company, Ltd, Electra 
House, Finsbury-pavement, London, E.C. 

South American Cable Company, Limited, 106, 
Cannon-st, London, Е.С. 

Spanish National Submarine Telegraph Co, Ltd, 
98, Cannon-st, London, E. C. 

WEST AFRICAN TELEGRAPH COMPANY, 
Limited, Electra House, Finsbury-pave- 
ment, London, Е.С. See Adyt., p. cxxxii. 

West Coast of America Telegraph Company. 
Ltd, Electra House, Finsbury-pavement, 
London, E.C. | 

West Indiaand Panama Telegraph Со, Ltd, Dash- 
wood House, New Broad-st, London, Е.С. 

WESTERN TELEGRAPH COMPANY, Ltd, 
Electra House, Finsbury-pavenment, London, 
Е.С. See Advts., pp. схххју. and CXXXV. 

Western Union Telegraph Co, 252, Gresham 
Цоцзе, Old Broad-st, London, Е.С. 


TELECRAPH AND CABLE COMPANIES" SUPERINTEW- 
DENTS, MANAGERS, &c. 


For Chief Officials аб Colonial, Continenta!, 
and other Stations, see CoLoNIAL, Сох- 
TINENTAL, ASIATIC AND AFRICAN, CENTRAL 
AND SOUTH AMERICAN, AND UNITED STATES 
Divisions ; and for Chief Electricians, &c., 
of Companies’ Cable Ships, see page 451 

Anderson, J. Stewart, Commercial Cuble Corn- 
pany, 37, Albert-sq, Dundee 

Ash, №. Н. Eastern Telegraph Company, 
Limited, Porthcurnow, Treen, R.S.0., Corn- 
wall 

Bahnson, J. J., Gt Northern Telezraph Со. 3, 
St. Helen'a-pl, London, Е.С. (Asst. Mau. 

Beswick, J. H., Direct United States Cable Co, 
рб, Exchange-bldge, Liverpool 

Billows, F. H., Indo-European Telegraph Co, 18, 
Old Broad-st, London, Е.С. (Supt.) 

Boex, N. J., Direct Spanish Telegraph Co, TA, 
Gracechurch-st, London, Е.С. 

Bolton, W., Eastern Telegraph Company, 
Limited, K13, Exchange-bldgs, Liverpool 
Brook, C., Indo-European Telegraph Со, 18, 
Old Broad-st, London, Е.С. (Oficer-in- 

Charge) 

Browne, W. J., Eastern Telegraph Company, 20, 
Brown-st, Manchester 

Budden, R. W., Commercial Cable Conapany, 
18, Moult-st, Manchester 
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Bullock, T. A., Eastern Telegraph Company, 
Limited, 11, Old Broad.st, London, E.C. 
(Divisional Superintendent) 

Carson, J. H., Anglo-American Telegraph Co, 
26, Old Broad-xt, London, Е.С. (Manager) 
Chambers, Е., Western Union Telegraph Со, 

Penzance (Superintendent) 

Crigbton. Geo., Western Union Telegraph Co, 
21. Royal Exchange, London, К.С. (Supt.) 

Davis. Р. F., Commercial Cable Company, Carl- 
ton-chmbrs. Baldwin-st, Bristol 

Forshaw, A. C., Direct United States Cable Com- 
pany, Limited, 54, Throginorton-at, and 59, 
Mark-lane, London, E.C. 

Furze J., Cominercial Cable Company, F3 and 7, 
Exchange-bldgs, Liverpool 

Gorton, J. P., Commercial Cable Company, 
Richmond-st, Weston-super-Mare 

Graves, James, Anglo-American Telegraph Com- 
pany, Limited, Valentia, co. Kerry. Ireland 

Graves, J. W., Direct United States Cable Co, 
4, Waterloo-st, Glasgow 

Hartvigson, L. L., Gt. Northern Telegraph Co 
Newcastlc-on-Tyne (Supt.) 

Healey, T.. Western. Union Telegraph Co, 
8, Rumford.st, Liverpool (арі, 

Lanng, V. R., Great Northern Telegraph Com- 
pany, Aberdeen 

Le Rougetel, D., Western Union Telegraph Со, 
252, Gresham House, Old Broad-<t, London, 
Е.С. (Gen. Supt.) 

McGill. John, Eastern Telegraph Co, Ltd, Porth- 
curnu, Treen, R. S. O., Cornwall (Asst. Supt.) 

Melhuish, T., Commercial Cable Company, 15, 
Adelaide-st, Swansea 

Nielsen, К. €. C., Gt. Northern Telegraph Со, 
S. St. Helen’s-pl, London, E. C. H*presen- 
tative in England and London Manager, 

Owen. J. Indo- European Telegraph Со. 6, Water- 
at, Liverpool (Clerk-in-Charge) 

Perry, Frank, Anglo-American Telegraph Com- 
pany, 14, The Exchange, Liverpool 

Phy ck, E., Indo-European Telegraph Со, 10 and 
11, Mineing-lane, London, E. C. Officer-in- 
Charge) 

Renwick, R. М., Eastern Telegraph Company, 
Limited, 5, Royal Bank-pl, Glasgow 

Reynolda, C. H., CLE., Pacific Cable Board, 
Sanctuary House, Tothill-st, London, S.W. 
(General Manager) 

Robinson, А. C., Direct Spanish Telegraph Со, 
Falinouth 

Rogers. A., Western Union Telegraph Co, Back- 
hall-chmbra, Bald win-st, Bristol Supt.) 

Smith, John, Commercial Cable Со, 34c, Frede- 
rick-st, Edinburgh and 5, Bernard-st, Leith 
(Supt.) 

Topping, F. W., Direct United States Cable 
Company, Limited, Ballinskelligs, co. Kerry 

Tracey. Н. J., Commercial Cable Со, 67, St. 
Vincent-st, Glasgow 

Tranfield, F. T., Commercial Cable Company, 8, 
Foster-sq, Bradford 

Venndt, C. F., Great Northern Telegraph Com- 
pany, Ltd, A St. Helen’s-place, London, Е.С. 

Ward, Frederick, Commercial Cable Co, Bishop- 
gate House, Bishopsgate-st Within, London, 
Е.С. (Manager in England) 

Whight, W., Central Telegraph Office G.P.O., 
London, E.C. 


ELECTRICAL TRADES’ DIRECTORY.—1904. 


TEL—TEL 


Williams, W., Anglo-American Telegraph Com- 
pany. Ltd, 71, Old Broad-st, and 24, Throg- 
uiorton-st, London, Е.С. 

Wilmot, T. J., Commercial Cable Company, 
Waterville, co. Kerry 


TELECRAPH CABLES, MAKERS OF. 
(Sce also Electrio Cable Makers, р. 1075.) 


Callender'* Cable and Construction Company, 
Limited, Hamilton House, Victoria Embank- 
ment, London, E. C.; Works: Belvedere. Kent 

Connolly Bros, Limited. Blackley, Manchester 
(Connollys Dlackl y, 2361) London: 501 & 503, 
Euston-rd, N. W.: & Maritime-bldge, King-st, 
Newcastle-on-Tyne See Advt., р. 1075 

Felten & Guilleaume Carlswerk Actien- Gesell- 
schaft, Mülheim-on- Rhine (Agents: W. F. 
Dennis & Co, Albert-bldgs. 49, Queen Vic- 
torin-st, London, E. C.) See Advt., p. 7 

GLOVER (W. To & Co, Ltd, Trafford Park, 
Manchester; and Parliament- mans, Victoria- 
at. London, S.W. 

HENLEY'S (W. T) TELEGRAPH WORKS 
COMPANY, Limited, Blomfield.st, London, 
E.C. Works: North Woolwich See Advt., 
p. 1076 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Lid, 106. Cannon-st, 
London, Е.С. Works: Silvertown, Essex; 
and Persan, Franee See Advt., р. 534 

JOHNSON & PHILLIPS ELECTRIC CABLE WORKS, 
Old Charlton, Kent: and 14, Union-ct, Old 
Broad-st. London, E. C. Вее Advt., p. 5 

NUSSBAUM, G. A., GE, 29, Ludgate-hill, 
London, Е.С. See Advt., p. 1308 

SIEMENS BROTHERS & CO, LIMITED, 12, Queeri 
Anne's-gate (Siemens London, 450 West- 
minster). and Хогк-таомор, York-st (Niem- 
bralos London; 452 Westminster) West- 
minster, London, S.W. Works: Woolwich 
and Statlord. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff: 
also at Svdney and Melhourne 

TELEGRAPH CONSTRUCTION AND MAIN- 
TENANCE COMPANY, Linited, 88. Old 
Broad-st, E.C., and Enderby’s Wharf, East 
Greenwich, S.E., and Wharf-rd, City-rd, 
N., London 

Union Cable Co, Ltd, College Hill-chmbrs, 238, 
College-hill, Cannon-st, London, E.C. Bee 
Advt., p. 1043 


TELEGRAPH CONSTRUCTORS. 
(See also Telegraph Contractors blow.) 


REID BROS., 12, Wharf-rd, City-rd, London, М. 
See Advt., p. 1158 

Tate (L. G.) & Co, 20, Bucklersbury, London,E.C.; 
and Vineyard House, Richmond, Surrey 


TELECRAPH CONTRACTORS. 


Clark Bros. & Co, Ltd, 9, New Broad-st, Lon- 
don, Е.С. 

Faulkner, J., 15, Great Ducie-st, Strangeways, 
Manchester ; and 198, York-st, Belfast 
Felten & Guilleaume Carlswerk <Actien-Gesell- 
schaft, Mulheim-on-Rhine (Agents: W. К. 
Dennis & Co, Albert-bldgs, 49, Queen Vic- 

toria-st, London, Е.С.) See Advt., р. 7 
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ANDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon-at, 
London, Е.С. Works: Silvertown, Essex; 
and Perzan, France See Advt., p. 534 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., p. 6 

Marconi's Wireless Telegraph Cc, Ltd, 18, Finch- 
lane, London, E.C. 

PRIVATE WIRE AND TELEPHONE IN- 
STALLATION COMPANY, Ltd, 5, Palmer- 
st, Westminster, London, S.W. 

REID BROS, 12, Wharf-rd, City-rd, London, 
N. See Advt., p. 1158 

Rogers (Stewart) & Co, 5, Great Winchester-st, 
London, Е С. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Aune's-gate (Siemens London, 450 West- 
minster), and York-mansion, York-st (Siem- 
bralos London, 422 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-T yne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

‘Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 

Tate L.G.) & Co, 20, Bucklersbury, London, EC: 
and Vineyard House, Richmond, Surrey 

TELEGRAPH CONSTRUCTION AND МАГХ- 
TENANCE COMPANY, Limited, 58, Old 
Broad-st, E.C., Enderby's Wharf, East 
Greenwich, S.E., and Wharf-rd, City-rd, 
N., London 

Walters (Philip) & Co, 249 and 251, Kensal-rd, 
and Conlan-st, London, W. 


TELECRAPH ENCINEERS. 
(Scc also Telegraph Companies’ Superintendents, 
р. 1288.) ` 


Adams, Alex. J. S., Central Telegraph Office, 
General Post Office, London, Е.С. 

Bailey, W. J., Postal Telegraphe, Sunderland 

Ballard, W. H., Postal Telegraphs, Plymouth 

Banker, S. M. Helvellyn, Brownlow-rd, Bound’s 
Green, London, N. 

Baugh, Edward E., Repeating Station for Dutch 
aud German Cables, Lowestoft 

Beckett, J. W., Postal Telegraphs, Lancaster 

Bosomworth, W., Supt. Postal ‘Telegraph Factory, 
London, Е.С. 

Brittan, Thomas, 21, Hermes-st, and 34, Rising- 
hil-st, Pentonville-rd, London, N. 

Brand, G. A. L. W., Telegraph Factory, Bovay-pl, 
Holloway, London, Х. 

BULLERS LIMITED, $, Laurence Pountney- 
hill, London, E.C. Works: Tipton and 
Hanley See Advt., p. 1229 

Butler, W. H., Central Telegraph Office, G.P.O., 
London. E.C. 

Campbell, Edward, Postal Telegraphs, Edin- 
burgh 

Carr. George M., Postal Telegraplis. Leeds 

Catley, Edward, Postal Telegraphs, Leeds 

Chapman, Arthur E., Postal Telegraphs, Leicester 

Chapman, C. H., Postal Telegraph Factory, 
Bovay Place, Holloway, London, Х. 

Checsinan, H. G., 35, Argyle-rd, W. Ealing 

«ее мо, Geo, N. District: of Ireland, Р.О. 
Tele graphs, Belfast 


— —Ó— — 


= 


Chevalier, Fielding, Cable-terrace, Waterville, 
Co. Kerry, Ireland 

Clark, Forde & Taylor, 4, Great Winchester.st, 
London, E.C. 

Clement, A. F., North British Railway Com- 
pany, Waverley Station, Edinburgh 

Clementson, J. J., Telegraph Factory, Mount 
Pleasant, London, E. C. 

Clifford, Henry, 1, Lansdowne-pl, Blackheath, 
London, S.E. 

Cooke, F. W., G.N. Railway Company, Retford 

Crawford, Francis C., India Rubber Company 
Silvertown, Essex 

Cullen, James, Postal Telegraphs, Wa :erford 

Culley, W. R., G.P.O., St. Martin’s-le-Grand, 
London, Е.С. 

Ситта, John W., Engineer-in-Chief'a 
General Post Office, London, Е.С. 

Dawson, James, 14, Derwent Drive, Sea View-rd, 
Li-card, Liverpool 

Dearlove, А. L. (Clark, Forde & Taylor), 4, 
Great Winchester-st, London, Е.С. 

De Lattre, Alfred L., Engineer's Department, 
General Post Office, London, E.C. 

Dunn, Andrew S., 1, Thornville ter, Hillhead, 
Glasgow 

Dutton, S., Telegraph Dept, Relay Station, 
Haverfordwest 

Earle, Edward, Anglo-American Telegraph Co, 
50, Frederick-st, Edinburgh 

ELLIOTT BROS, Century Works, Lewisham, 
London, S.E. (Ohm London, & Deptford) 
London office : 56, Leicester ad, W.C. (3522 
Gerrard) 

Ennis, P., Ist Class Technical Officer, General 
Post Осе, London, E.C. 

Esskildsen, M. K., Gt. Northern Telegraph Co, 
5, St. Helen'«-pl, London, E.C. (Asst.) 

Estall, George, M.LC.E., Metropolitan District 
Railway, Lillie Bridge Works, London, S.W. 

Evans, F. E., Postal Telegraphs, Biriningbam 

Fahie, J. J., M. I. E. E., с/о Н. S. King & Со, 
65, Cornhill, London, E. C. 
Faulkner, J., 13, Great Ducie-st, Strangeways, 
Manchester; and 198, York-st, Belfast 
Felten & Guilleaume Carlswerk Actien-Geac]l- 
schaft, Mülheim-on-Rhine (Agents: W.F. 
Dennis & Co, Albert-bidga, 49, Queen Vic- 
toria-st, London, Е.С.) Bee Advt., p. 7 

Ffinch, B. T, C.LE.. Director-in-Chief, Indo- 
European Government Telegraph Depart- 
ment, 1, Kidbrook Park-;d, Blackheath, 
London, S.E. 

Fisher, H. 0., Ty Myuydd Radyr, Cardiff 

Fleetwood, Charles T., Тешпртасе House, Awm- 
hurst-rd, Hackney, London, N.E. 

Fletcher, G. E., 77, King st, Manchester ; and 
The Homeste id, Cale Green, Stoekport 
Fletcher, J. W., The Homestead, Cale Green 

Stockport | 
Fowler, Win., Postal Telegraphs, Aberdeen 
Fraser, D., Postal Telegraphs, Aberdeen 
Fuller, Leonard, Woodland Works, Wick-lane 

Old Ford-rd, London, E. | 
Fulton, Wm., Postal Telegraph, Glasgow 
Gavey, John, C.B., (i. P. O., London, E.C.: and 

Fairlight, Church-grove, Hampton Wick 
Glover, E. H., 47, Eden-road, Walthamstow 

Езкех : 
Gray, Matthew H., Silvertowa, London, E 


ba 


Office, 
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Gray. Robert Kaye, India Rubber Company, 
Silvertown, Essex ; and 106, Cannon-st, 
London, E.C. 

Hampton, A. S., Telegraph Superintendent's 
Office, 25, Killermont.«t, Glasgow 

Harrison, Thomas, Postal Telegraphs, 75, North 
Side. Wandsworth-common, London. S.W. 

Hartnell, H., Ist Class Technical Officer, General 
Post Office. London, Е.С. 

Heaviside, Arthur West, Postal Telegraplis. 7, 
Grafton-rd, Whitiey, R.S.0., Northumber- 
land 

Herbert, T. E., Engineers’ Dept., Post Office 
Telegraphs, Croydon 

Higgins. F., М.Г.Е.Е.. Exchange Telegraph Com- 
pany, 17, Cornhill. London, Е.С. 

Hoeltzer, C., Craignethan Lodge, St. John's 
Park-rd, Blackheath, London, S.E. 

Holbrook, J., Postal Telegraphs, Sligo, Ireland 

Hollins, Е. T., Great Eastern Railway Company, 
Liverpool.st, London, Е.С. 

Hook, С. W., Postal Telegraphs, Birmingham 

Hooley, S. С. 17 and 19. Bedford-st, London. W.C. 

Hooper, J. P., 51. Lombard-st, London, Е.С. 

Humphries, W., Postal Telegraphs, Limerick 

Jackson, H.. Lancashire апа Yorkshire Railway 
Company, Glenthorp, Horwich 

Jefferv, James, Spanish National Submarine 
Telegraph Co, 106, Cannon-at, London, Е.С. 

Jenkin, John, Postal Telegraphs, Cambridge 

Јепкурк, (i., Р.О. Telegraphs, Carditf 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, E.C. Вее Advt., p. 5 

Johnson, R., Post Office Telegraphs, Paradise-st, 
Birmingham | 

Keith, George, C. E., Director of the Cuba Sub- 
marine Telegraph Company, Ltd, 58, Old 
Broad-st, London, Е.С. 

Kempe, H R., A. M. I. C. E., Principal Technical 
Officer. General Post О се, London. E. C. 

Та ге, Alfred L. de, Postal Telegraph, Leeds 

Lavender, John, M.. A., 21, Armicage-st, Cheet- 
Бата, Manchester 

Leiper, А. D., Superintendent, 
graphs, Aberdeen 

Leyshon, Johu W., Engineer-in-Chief's Depart- 
ment, G.P.O., London, Е.С. 

Livingston, James, Postal Telegraphs, Glasgow 

Lucas, F. R., Engineer-in-Chict Telegraph Con- 
struction and Maintenance Со, Limited, 
Enderby's Wharf, Greenwich, London, N.E. 

Luke, P. V., CLE, M. I. E. E., 595, Oxford-st, 
London, W. 

MeGregor. Wm., Kohima, Richmond Park, 
Bournemouth | 

Maclachlan, J. M., Central Telegraph Office, 
G. P. O., London, E.C. 

McLean, Donald, Post Office, Helensburgh, N. B. 

McNab, R., Govt. c.s. “ Monarch," c/o G.P.O., 
Гоп оо, E.C. 

Mann, Geo., G.N. of Scotland Rly Co, Aberdeen 

Milner, W., Telegraph Factory, Bovay- place, 
Holloway. London, N. 

Milward, J., Chief Electrician, Pacific Cable 
Board, Sanctuary House, Tothill-st, Lon- 
don. 8.W. 

Moir, Alex, Postal Telegraphs, Newcastle-on- 
Tyne 

Monk, W. H., Postal Telegraphs, Portsmouth 


Postal Tele- 


Morrison, Capt. G., 27, Newgate-street, Lon- 
don, E.C. 

Muirhead, Dr. A., 54, Old Broad-st, London, 
E. C. (Consulting) 

MUIRHEAD & CO, 54, Old Broad-st London, 
E.C. Works : Elmers End, Kent See Advt., 
p. 1156 

Neale, G. A., Hull and Barnsley 
Alexandra Dock. Hull 

Nicholson, Joseph, Woodside, Witton Park, co. 
Durham | 

Noble, William, Postal Telegraphe, (C. P. O. (South), 
Addle Hill, London, E. C. 

Paterson, S., Cable Department, Messrs. Johnson 
& Phillips, Oid Charlton, Kent 

Pollard, Frederick, Subinarine Depot, Post Осе 
Telezraphs Dover 

Pomeroy, H., Postal Telegraphs, Midland Dis- 
trict, Dublin 

Price, J. P., Eugineer-in-Chief's Office, G. P. O. 
West, London, B.C, 

Raymond- Barker, E., 12, Edgehill, Wimbledon 

Robson, W., Regent-st, Bishop Auckland 

Rock, A. F., Staffordshire Rly. Co. Stoke-on- 
Trent 

Rogers, G. F., 5, Gt. Winchester-st, London, 
Е.С. 
Russell, George, Glasgow and South-Western 
Railway Co, St. Епосћ Station, Glasgow 
Ryland, W. А., Telegraph Factory. Mount Plea- 
sant, London, К.С. 

Saunders, Н. А. С., Electra House, Finstury- 
pavement, London, E. C. 

Saundera (J. B.) & Co, Cardiff 

Sayers, R. M., 7, St. Peter’s-aq. London, W. 

Sheridan, J., Postal Telegraphs, Dublin | 

SIE MENS BROTHERS & CO, LIMITED, 12, ()ueen 
Anne’s-yate (Siemens London, 470 West- 
minster), and York-mansion, York-st (Siem- 
brados Loon, ог? Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. branches: Newcaatle-on- Tyne, 
Glasgow, Hull, bristol, Leeds and Carditi ; 
alao at Sydney and Melbourne 

Smith, Willian: O., Century Works. Lewisham, 
London, S. E. 

Speed, E. J., Postal Telegraphs, Bournemouth 

Stephers, J. F., Postal Tele zraphs, Bangor 

Stevenson, W., Caledoman Railway. Glasgow 

Taylor. F. Atec, Eastern Telegraph Company, 
Electra House, Finsbury-pavement, Lon- 
don, E.C. 
Taylor, H. A., M. I. C. E. (Clark, Forde & Tayler), 
4, Great Winchester-st, London, E. C. 
Telegraph Construction and Maintenance Со, 
Ltd, 38, Old Broad-st. E.C., Enderby's 
Wharf, East Greenwich, S.E., and Wharf rd, 
City-rd, N., London 

Vyle, G. C.. General Electric Со, Ltd Peel 
Works, Salford, and 321. Great Clowes et, 
High Broughton, Manchester 

Walsh, D. P.. Postal Telegraplis, Bangor 

Walters (Philip) & Co, 249 and 251, Kensal-rd, 
and Conlan-st, London. W. 

Way, Sergeant-Major, Р.О. Telegraphs, Bristol 

Wells, D., North British Railway Co, Edinburgh 

Wheeler, E. W., Postal Telegraph Factory, 
Mount-pleasant, London, EC, 

Wilson, Chas. 5, Poppleton-rd, Leytonstone, 


London, E. 
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Winney, Win. Humphris, Post Office Telegraphs, 


Mount Pleasant, London, E.C. 
Woods, James W., Postal Telegraphs, 
(South), Addle-hill, London, E.C. 
Young, Julian Elton, Eastern Telegraph Co, 
Electra House, Finsbury Pavement, London, 
E.C. 
TELECRAPH FITTINCS, MAKERS OF. 


Walters (Philip) & Co, 249 and 251, Кепза!-гд, 
and Conlan.st, London, W. 


G.P.O. 


TELECRAPH INSTRUMENT MAKERS. 
See also Electrical Instrument Makers, р. 1161.) 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, Е.С. Works: Beeston, Notte. 
See Advt., p. 1304 

‘PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton-avenue Works, New South- 
gate, N., London See Advt., p. 1162 

Rosenberg ( A. & Co, 21, Southampton- row, Lon- 
don, W.C. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 West- 
mioster), and York-mansion, York-st (Siem- 
bralos London, 422 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 

Glasgow, Hull, Bristol, Leeds and Cardiff; 
aleo at Sydney ара Melbourne 

Spagnoletti (J. E.) & C, Goldhawk Works, 
Goldhawk-rd, London, W. 

Typewriting Telegraph Corporation, Ltd, 92, 
чеш үн Victoria-st, f End: on, E.C. 


Waltera (Philip) & Co, 249 and 251, Кепза!-га, 
and Conlan.st, London, W. 


TELECRAPH INSTRUMENT INK MAKERS AND 
DEALERS. 

“ ELECTRICIAN” PRINTING AND PUBLISHING 
COMPANY, Limited, 1, 2 & 3, Salisbury- 
court, Fleet-st, London See Advt. below 

The finest qualities of Telegraph Instrument 
Inks at lowest rates. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 480 West- 
m nster), and York-mansion, York-st (Stem - 
bralos London, 452 Westminster). West- 
minster, London, S.W. Works: Woolwich 
aud Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney апа Melbourne 

Walters (Philip) & Co, 249 and 251, Kensal-rd, 
and Conlan-st, London, W. 


TELECRAPH LINES, CONSTRUCTORS OF. 

SIEMENS BROTHERS & CO, LIMITED, 12, (Jueen 
Aone's-gate (Siemens London, 450 West- 
minster), and York-mansion, York-at (Sieia- 
bralos London, 452 Weatminster), West- 
пипабег, London. S.W. Works: Woolwich 
and Stafford. Branches: Newcaatle-on-'T gne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 


TELECRAPH LINESMEN'S TOOLS, MAKERS OF. 
JOBNSON & PHILLIPS, Victoria Works, Old 


Charlton, Kent ; aud 14, Union-court, Old 
Broad-st, London, EC. See Advt., р. б 


Telegraph Paper Coils 


OF ALL 


EINDS, 


Of Best or Medium Quality Papers. 


——————— 


„Апу Width or Thickness of Paper, and any Diameter 
of Coil up to 12 inches. 


THE CHEAPEST AND BEST RI RECORDER COILS ON THE MARKET. 


Telegraph instrument јак of Best Quality. 


QUOTATIONS ON APPLICATION, 


€999999990999999999999999009909909€ 
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TELECRAPH TAPE PAPER MAKERS AND CUTTERS. 


= ELECTRICIAN " PRINTING AND PUBLISHING 
COMPANY, Limited, Salisbury-court, Fleet- 
st, London See Advts. opposite, &c. 
Contractors for large or small deliveries of all 
kinds of Morse, Нићсх, Recorder, Wheat. 
stone, and other Papers for Telegraph 
and Column Printing Instruments. Вечса 
(printed or unprinted) Papers a Specialty. 
PAPER CUTTING, &c, COMPANY, Ltd, 90, 
Goewell-rd, London, Е.С. (Toilet London, 
2023 London Wall) 
Contractors to the India Office, Foreign Govern- 
ments, Н.М. Postal Teleqruphs, de, Best Eng- 
lish Paper Tapes for Morse, Hughes, Wheatatone, 
Recorder, and other Telegraph Instruments. 


TELECRAPH AND TELEPHONE POLES, MAKERS AND 


IMPORTERS. 
Armstrong, Addison & Co, Sunderland See 
Advt., p. 1263 
Grandidge, James, West Float, Birkenhead (Im- 


porter) 

Hollis Bros & C^. Leicester ; and at Hull 

"Thompson (D. F) & Со, 4, Duke-st, Aldgate, 
London. E.C. 

Thubson (Robert) & Со, Creosoting Works, 
Duaston-on-Tyne 


TELECRAPH TRUST COMPANIES. 


"GLOBE TELEGRAPH AND TRUST CO, Ltd, 
Electra House, Finsbury-paveinent, Lon- 
don, E.C. 

‘SUBMARINE CABLES TRUST, Electra House, 
Finsbury-pavement, London, Е.С. 


TELECRAPH WIRE MANUFACTURERS. 
(522 also Wire Manufacturers, р. 1332.) 


‘CHRISTIE, GEORGE, Limited, Lady well Wire 
Works. Glasgow | See Advt., p. 1331 

Craigpark Electric Cable Co, Ltd, Flemington-st, 
Spripgburn, Glasgow; and 17, Victoris-st, 
London, S.W. 

DENNIS (W. Е.) & CO, Albert-bidgs, 49, Queen 
Victoria-st, London, Е.С. (Agents for Felten 
and Guilleaume Carlswerk Actien-Gesells- 
chaft, Mulheim-on-Khine) See Advt., p. 7 

Espir, Fernand, 5, East India-avenue, London, 
Е.С. (Sole agent for the Compagnie des 
Tréfileries du Havre) See Advts. in Con- 
TINENTAT, DIVISION 

FELTEN & GUILLEAUME Carlswerk Actien- 
Gesellschaft, Mülheim-on-Rhine (London 
Agents, Меззгв. W. F. Dennis & Co, Albert- 
bidga, 49, Queen Victoria-st, E. C.) See Adyt., 


p. 7 

GLOVER (W. T.) & CO, Ltd, Trafford Park, 
Manchester: and Parliament-mans, Vic- 
toria-st, London. S. W. 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS, CO, Ltd, 106, Cannon-st 
London, Е.С. Works: Silvertown, Essex and 
Persan, France See Advt., р. 534 

Johnson (Richard) & Nephew, Manchester ; and 
at Derby ап 1 London 

King's Norton Metal Со, Ltd, King's Norton, nr 
Birmingham 


Kenigs (H.) & Co, 38, Lime-st, London, Е.С. 


LONDON ELECTRIC WIRE COMPANY, 
Limited, Anchor Works, Playhouse-yd, 


Golden-lane, London, Е.С. See Advt., p. 8 

PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, S.E. 
See Advt., p. 1012 

RAMSDEN, CAMM & CO, Limited, Brighouse, 
Yorkshire See Advt., p. 13 

Reliance Electrical Wire Company, 36, 34 & 24, 
Spital-sq, Bishopsgate, London, Е.С. 

Royston (J.), Son & Co, Shrogg's Mills. Halifax; 
and London 

Shaw (John), Ltd, Yorkshire Works, Sheffield; 
and London 


TELECRAPHIC NEWS ACENCIES. 
Central News, Limited, 5, New Bridge-st, and 
5, Austin-friars, London, Е.С. 
Dalziel’s News’ Lul, 15, Moorgate-st, London, Е.С. 
Exchange Telegraph Co, Ltd, 17 and 18, Corn- 
hill, E.C., and 64, Haymarket, W.. London 
Press Association, 14, New Bridge-st, Lond., Е.С. 
Reuter’s Telegram Co, Ltd, 24, Old »Jewry, 
London, E.C. 


TELEPHONE ACCESSORIES, MAKERS OF. 
Paily, Grundy & Barrett, Ltd, Cambridge 
Berliner Telephone Manufacturing Co, 200, 

Upper Thames-st, London, E.C. 

Byyrave, William, 115, High-st, Barnet; and 
Hadley Highstone, London, N. 
CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Falk, Stadelmann & Co, Ltd, 83-87, Farringdon- 
rd, London, E.C. 

National Telephone Со, Ltd, Telephone House, 
Victoria Embankment, London, Е.С. See 
Advt., p. 1806 


TELEPHONE ANNUNCIATOR PLUCS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury,London, №. See insert Advt. 
facing p. 1292 

National Telephone Co, Ltd, Telephone House. 
Victoria Embankment, London, Е.С. See 
Advt., p. 1306 


TELEPHONE ANNUNCIATOR SPRING JACKS, 
MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

National Telephone Co, Ltd, Telephone House, 
Victoria Embankment, London, Е.С. бөө 
Advt., p. 1306 


TELEPHONE APPARATUS, MAKERS OF AND 
DEALERS IN. 
(See also Eleotrical Apparatus Makers р. 1107.) 
ANTWERP TELEPHONE & ELECTRICAL WORKS 
London office : Messrs. W. F. Dennis and 
Со, Albert-bldgs, 49, Queen Victoria-st, Е.С. 
(Fredennis London, 343 Bank) 
Baxendale & Co, Miller-st, Manchester; and 
at Edinburgh (Dealers) 
Е-р 90* 
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MANUFACTURING CO., LTD., 


Works: ВЕЕЗТОМ, NOTTS. 


Bead Office: | 
BYRON HOUSE, 82/85, FLEET STREET, LONDON, E.C. | 


% Telegrams : Telephone No. 
A “ ERICSSON LONDON." 1340 HOLBORN. 
Codes : Western Union, A.B.C., 5th Edition. 


TELEPHONE 
INSTRUMENTS | 


OF ALL DESCRIPTIONS. 


EB =. D MULTIPLE AND OTHER 
3 SWITGHBOARDS, 


WE 
jus ` WITH ALL ACCESSORIES. 
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Telegraph Instruments, 
Fire Alarms, 
Tell-Tale Clocks, ^^ 

Testing Instruments. 
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BRITISH MADE ТЕГЕРНОМЕ$ of the Highest Quality. 
ONLY ONE QUALITY—THE BEST. 


CATALOGUES AND ESTIMATES FREE. 
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INCH BY INCH 
WATER- 
LEVEL 
RECORDERS ^+ 

INDICATORS. | 
CHEAPEST ANI | 
Most RELIABLE. | 


GENT 2 CO. 


мо Interruption. 


EL 


Faraday Works, 1 
DRY-INK-MARKING 


7 TEL L-TALE CLOCKS 


Also As used in all the principal Asylums | 


INTERCOMMUNICATION; TELEPHONES 


GIVING 


SECRET CONVERSATION 


BETWEEN ANY AND ALL INSTRUMENTS, 
No Overhearing.- 


London Office and Showroom: За, Upper Thames Street. Е.С. 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 22-85, Fleet - 


st, London, Е.С. Works: Beeston, Notte. 
See Advt. opposite 
CONSOLIDATED ELECTRICAL СО, Ltd, 


Northampton Works, Northamptor-grove, 
Canonbury, London, №. Bee insert Advt. 
facing p. 1292 

Cox-Walkers, North-Eastern Electric Works, 
Darlington ; and 38, York.place, Edinburgh 

CROGGON & СО, Limited, 16 and 250, Upper 
Thames-st, London, Е. C.; 2, Bixteth-st, 
Liverpool ; and 7, John- st, "Glasgow 

FALK, STADELMANN & CO, Ltd, 83.87, 
Farringdon-rd, London, Е.С. 

GENERAL ELECTRIC COMPANY, Ltd, 67, 
69, and 71, Queen Victoria-st, London, E.C.; 
and at Glasgow, Birmingham, Newcastle-on- 
Tyne, Manchester and Dublin See Advt., 
p. 1090 

GENT & CO, Ltd, Faraday Works, Leicester 
(Lodestone Leicester, 121): 3a, Upper 
Thames-st, London, Е.С. (Ап уесадс Lon- 
don, 8132 Bank); 67, High Bridge, New- 
castle-on-Tyne (1722); 16, Rosemary-st, 
Belfast; and 51, Buchanan-st, Glasgow 
See Advt. above 

GLOVER (W. T.) & CO, Ltd, Trafford Park. 
Manchester; and Parliament-mane, Victoria- 
st, London, S.W. 

Hale Вгов., 156, Upper Thames-st, and 21, Bush- 
lane. Cannon-st, London, E.C. 

NATIONAL TELEPHONE COMPANY, Ltd., 
Telephone Hou-e, Victoria Embankment, 
London, E.C. See Advt. on next page 

NUSSBAUM, G. A., C.E., 29, Ludgate-hill, 
Loudon, Е.С. Bee Advt., p. 1308 

POWER, HERBERT, 34, Evanston.ave, Саг- 
digan Fielde, and 8, Park Cross-st, Leeds 

PRIVATE WIRE AND TELEPHONE IN. 
STALLATION COMPANY, Ltd, 5, Palmer- 
st, Westminster, London, S. W. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 4*0 West- 
mineter), and York-mansion, York-st (Siem- 

з London, 452 Westminster), West. 
minster, London, S.W. Works: Woolwich 
and Staffurd. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds апл Cardiff ; 
also at Sydney aud M-!b urne 


Simplex Telephune Со, 78, Queen Victoria-st, 
London, Е.С. 

SUN ELECTRICAL CO, Ltd, 118-120, Charing 
Crosa-rd, London, W.C. 

Tate (L. G.) & Со,20, Вис егвбигу, London, E. C.; 
апа Vineyard House, Richmond, Surrey 
Venezuela Telephone and Electrical Appliances 
Company, Ltd, 3, Copthall-bldgs, London, 

E.C. 
TELEPHONE AUTOMATIC CALL BOXES, 


MAKERS ОР. 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82.85, Fleet. 
at, London, Е.С. Works: Beeston, Notts. 
See Advt. opposite 


TELEPHONE BOXES. MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Айт. 
facing p. 1292 

Cook, Lewie, 88, Church at, West Ham, London, E. 

National Telephone Co, Ltd, Telephone House, 
Victoria Embankment, London, Е.С. 860 
Advt. on next page 


TELEPHONE CABLE HEADS AND JUNCTION BOXES, 
MAKERS OF. 


Falkirk Iron Со, 67, Upper Thames-st, London, 
E.C.; and at Falkirk, М.В. 


TELEPHONE CABLES, MAKERS OF. 


Electrical Company, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury-ave, London, W. C.; 
Grosvenor-chmbra, 33, Blackfriars-st, Man- 
chester ; Baltic-chmbre, Wellington-st, Glas- 
gow ; 154, North-st. Brighton ; 17, York-st, 
Sheffield ; and at Belfast and Dublin See 
insert Advt. facing p. 1092 

HENLEY’S (W. Т.) TELEGRAPH WORKS 
COMPANY, Limited, Blomfield-st, London, 

E. C. Works: North Woolwich Вее Advt., 


p. 1076 

LONDON ELECTRIC WIRE СО, Ltd, Anchor 
Works, Playhouse-yd, Golden-lane, London, 
E.C. See Advt., p. 8 
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THE NATIONAL TELEPHONE COMPANY, Limited. 


Head Offices: Telephone House, Victoria Embankment, London, E. C. 
(UNDER LICENCE FROM THE POSTMASTER-GENERAL.) 


`` 


The National Telephone Company has erected and established— 


1072 EXCHANGES, 


3,571 CALL OFFIOES. 277,589 STATIONS. 


938 Million Messages are sent annually over the Company's Wires. 


EVERY KIND OF TELEPHONE APPARATUS IS ON SALE AND CAN BE OBTAINED AT. 
ANY OF THE COMPANY'S DISTRICT OR LOCAL OFFICES, 
Estimates and full particulars will be given on application. 


W. Е. L. GAINE, General Manager. 


NUSSBAUM, С. A., C.E., 29, Ludgate.hill, 
London, Е.С See Advt., p. 1308 

Saxonia Electrical Wire Co, Roan Works, Roan- 
st, Greenwich, London, S.E. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen- 
Anne'e gate (Siemens London, 480 West- 
minster), and York-mansion, York-st (Siem- 
bralos London, 452 Westminster), West- 
minster, London, S. W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 

also at Sydney aud Melbourne 

Union Cable Co, Ltd, College Hill-chmbrs, 238, 
College-hill, Cannon-st, London, Е.С. Ree 
Advt., p. 1043 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs,171,Queen Victoria-st,London,E.C.; 
and North Woolwich See Advt, p. 756 


TELEPHONE CHANCE-OVER SWITCHES, MAKERS OF. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Айу. 
facing p. 1292 


TELEPHONE COMPANIES, BRITISH. 
(For Officials of these Companies see the ALPHA- 
BETICAL DIVISION, &c.) 
NATIONAL TELEPHONE COMPANY, Ltd, 
Telephone House, Victoria. Embankment, 
London, Е.С. See Advt. above 


TELEPHONE COMPANIES, COLONIAL AND FOREICN. 
(British-owned). 

Anglo- Portuguese Telephone Company, Limited, 
19, New Union-st, London, Е.С. 

Chili Telephone Company, Limited, 42, Old 
Broad-st, London, Е.С. 

China and Japan Telephone & Electric Company, 
Limited, Alderman’s House, Alderman’s 
Walk, Bishopsgate, London, Е.С. 

Ecuador Telephone Company, Limited, 42, Old 
Broad-st, London, Е.С. 

Monte Video Telephone Company, Limited, 340, 
Dashwood House, New Broad-st, London, Е.С, 

Oriental Telephone and Electric Company, 
Limited, Alderinan'^ House, Alderman'8 
Walk, Bishopswate, London, Е.С. 

Peru Telephone Company, Limited, 42, Old 
Broad-st, London, Е.С. 


Spanish Telephone Company, Limited, 39, Lom- 
bard-st, London, Е.С. 

Telephone Company of Egypt, Limited. Alder- 
man's House, Alderman’s Walk, Bishops- 
gate, London, E.C. 

United River Plate Telephone Company, Limi- 
ted. 9, New Broad-st, London, Е.С. 


TELEPHONE COMPANY'S DISTRICT MANACERS. 
(National Telephone Company.) 

Ashby, C. F., Lincoln 

Ashwin, J. W. F., Telephone Houte, Rose - st 
Edinburgh (Dist. Man.) 

Bailey, C. M., 102, Portland st, Manchester 

Bates, T. A., Rail-bldgx, Portsmouth 

Bell, Horatio, London Wall, London, E.C. (Man. 
of Contract Dept.) 

Bennett, R. C., Commercial-st, Sheffield 

Bonatham, Ј. А., 3, Cheapside-chmbre, Luton 

Brown, J. R., 155, High-st, Dumfries 

Brown, W., 15, Panmure-st, Dundee 

Chambers, Harry, 8, Scotland-rd, Warrington 

Chambers, Joseph C., Commercial-bldgs, Park- 
row, Leeds 

Claxton, В. H., National Telephone Company, 
Limited, The Temple, Dale-st, Liverpool 

Clay, C. В., Telephohe House, Victoria Embank- 
ment, London, Е.С. (Met. Supt.) 

Clifford, D., Limerick 

Coleman, Alfred, Telephone-bldgs, Newhall-st, 
Birmingham (Provincial Supt. ) 

Cowley, F., Crown Alley and Temple Bar, 
Dublin (Supt. for Ireland) 

Dalzell, R. A., 146-150. Wardour-st, London, W. 

Davis, H., 9, Marshalsea-rd, London, S. E. 

Dick, A. F., 28, Market at, Aberdeen 

Distin, Н. S., 66, Wind-st. Swansea 

Drummond, А. L. E., 160, Pilgri in- est, Newcastle- 
оп-Тупе 

Eady, H., St. Heliers, Jersey 

Fleetwood, Charles, Brighton 

Fulton, D. B., Belfast 

Gauntlett, W. E., 9, Berkeley-st, Gloucester 

Gilbert, A. B., Exeter 

Gillespie, J. J., 54, Westgate-rd, Newcastle 

Gilmour, R., Upper Queen.st, Belfast 

Gwyer, J., Southampton 

Hidden, E. J., F24, Exchange-bldgs, Liver pool. 

Hooper, G., Telephone-bldgs, Birmingham 

Howe, W., Ogle-rd, Southampton 
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Lamb, A. Ramsay, Brandon-chinbrs, Hamilton 

Laurie, Alfred St. G. MeAdato, Tower House, 
Eastbourne 

а Harvey, 146- 150, Wardour-st, London, 


McDonald, Geo. А., 2, Market.lane, Kilmarnock 

Macdonald, W., 22, Union-st, Inverness 

McFarlane, H. G., 72, High-st. Galashiels 

Mackenzie, T., 22, Union.st, Inverness 

Maclean, А., 19, Price-st, Dirkenhead 

Madgen, F. J., 36, Ship-st, Brighton 

Moorehead, F., Londonderry 

Moorhouse, C. F., 17, West India Dock-rd, 
London, E. 

Morten, W. V. Salisbury House, London-wall, 
London, E. C. 

Newton, E. W., 71, Church- t. Croydon 

Perkins, A., Telephone-ave, Baldwin-st, Bristol 

Price, Leonard, Leicester 

Ransley, C. G., Colvestone House, Ridley- rd, 
Dalston, London, N. 

Reid, H., 25, Hindpool-rd, Barroe in- Furness 

Richardson, T., 14, Queen- st, Peterhead, J. B. 

Samuels, E., Southport, Lancs. 

Scott, John, Commtrcial-st, Leeds 

Shepherd, R., Telephone-ave, Bristol 

Sibley, C. H., Crown.alley and Temple Bar, 
Dublin | 

Simpson, А. М., St. Lowrys-chmbrs, Bedford 

Smith, Archer, Lichfield.st, and 10, Paget-rd, 
Tettenhall, Wolverhampton 

Smith, S. J., 40, Earl-st, Maidstone 

Stevens, O. W., Haymarket, Norwich 

Stewart, James, Londonderry 

Stewart, J. D. W., 28, Market.st, Aberdeen 

Stockens, E. E., 59, St. George's-st, Canter- 
bury 

Sutcliffe, Н. B., Nelson-st, Bradford 

Swithinbank, J. W., Post Office-blalgs, Middles- 
brough 

Thomas, E., Waterford 

Terras, J. Sinclair, Wallace-place, Greenock 

Valentine, W. A., Royal Exchange, Glasgow 

Waite, B., Victoria-bldgs, Bute Docks, Cardiff 

Watson, F. Douglas, Royal Exchange, Glasgow 
(Supt. for Scotland) 

Whitelaw, J. T., 211, High-st. Kirkcaldy, N.B. 

Williamson, E., Telephone-bldgs, George-st, 
Nottingham 

Williamson, G. E., Torquay 

Wolstenholme, C. I., Commercial Bldgs, Leeda 

Worte, С. C., Telephone-bligs, Mytongate, Hull 


TELEPHONE CONNECTINC BOARD8, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


TELEPHONE CONNECTINC BOXES FOR TRACTION 
WORK, MAKERS ОР. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Nortbampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Falkirk Iron Co, 67, Upper Thames-st, London, 
E.C. ; and at Falkirk, N.B. 


TELEPHONE CONTRACTORS. 


Gillnore, G., 11, Athol-street, Douglas, Isle of 
Man 

Golding, J. H., Amhurst Electrical Works. 
Garnham.street, Stoke Newington, London, 


N. 

PRIVATEWIREAND TELEPHONEINSTAL- 
LATION CO, Ltd, 5, Palmer-st, Westminster, 
London, S.W. 

Private Telephone Co, T td /The New System). 
57. King William-st, London, Е.С. 

Private Wire Telephone Co, 75, Dublin-road, 
Belfast 

Swindell, Н. C., 144, Tower-rd, Aston, Birming- 
hain 

WARD BROS, Bevois House, 284, Basinghall-st. 
London, Е.С. 


TELEPHONE ENCINEERS. 


Aspinall, Н. W., National Telephone Company, 
Portsinouth 

Automatic Telephone Company, Limited, 15 and 
14, Ађсћигећ-Јапе, London, Е.С. 

Beckett (G. E.) & Co, All Saints, Manchester 

Bennett, Alfred Rosling, Castle-chambers, 65 
Renfield-st, Glasgow | (Consulting) 

Blight, John, junr, Frobisher-ter, Falmouth 

BULLERS LIMITED, A Laurence Pountney-hill, 
London, E.C. Works: Tipton and Hanley 
See Advt., p. 1229 

Clack, Chas. Wm., Westera Electric Co, North 
Woolwich, London, Е. 

Cohen, В. 5., National Telephone Co, Telephone 
House, Victoria Embankment, London 
Е.С. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

Cook, William W., National Telephone Co, Vic- 
toria Embankment, E.C., and 16, Craigerne- 
rd, Blackheath, S.E., London 

CROGGON & CO, Limited, 16 and 230, Upper 
Thames-st, London, E.C.; 2, Bixteth-st, 
Liverpool ; and 7, John-st, Glasgow 

Elliott, C., National Telephone Company, Ltd, 
Salisbury House, London Wall, London, 
Е.С. 

Faulkner, Ј., 15, Great Ducie-st, Strangeways, 
Manchester : and 198, York-st, Belfast 
Fletcher, G. E., 77, King-st, Manchester ; and 
The Homestead, Cale Green, Stockport 
Fletcher, Thomas, National Telephone Co, Ltd, 
Telephone House, Victoria Embankment, 

London, E.C. 

Fraser, James, Р.О. Telephones, Lothbury, Lon- 
dop, E.C. 

Gaine, W. E. L., General Manager and Solicitor, 
National Telephone Co, Ltd, Telephone 
House, Embankment, London, Е.С. 

GENT & HURLEY, 44 Belvoir-st, Leicester 

Gibson, Mansfield, Pilgrim-st, and Market Jane, 
Newcastle-on- Tyne 

Gifkins (А. V.) & Co, 68, Victoria-st, London, 
S.W. 

Gill, Frank, Telephone House, Victoria Embank- 
ment, London, Е.С. (Chief Engineer to 
National Telephone Co) 
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LA SOCIÉTÉ INDUSTRIELLE DES TELEPHONES. 


Manufacturers оѓ с. 


TELEPHONES, 
Electric Light Wires, 


— AND CABLES 


FOR ALL PURPOSES. 


AGENT: 


(i. A. NUSSBAUM, Ludgate Hill, London, Е.С. 


Goddard, Stanley J., National Telephone Со, Ltd, 
Telephone House, Victoria Embankment. 
London, F.C. 

Hungerford, R. B., 43, Fairfax-rd, Chiswick, 
Landon, W. 5 

Ivison, Edgar J., G.P.O. Telegraph Exchange, 
Victoria, London, S.W. 

Jewson, F. K., Western Electric Co, North 
Woolwicb, London, E. 

Kipping, P. P., National Telephone Co, Ltd, 
Royal Exchange-bidve, Glasgow 

I amb. E. H., 57, King William-street, London, 
Е.С. 

Macfee, John, Corporation Telephone Depart. 
ment, Castle-chambers, 65,  Rentiell.st, 
Glasgow 

MacGregor, D., 28, Market-st, Aberdeen 

Muirhead, A. E., 19, Howard-st, and Cart Forge. 
Glasgow 

Newland, John L., 5, Palmer-st, Westminster, 
London, S.W. 

New Phonopore Telephone Со Ltd, 26, Budge- 
row, and 85, Queen Victoria-street, London, 


E.C. 

NUSSBAUM, G. A., 29, Ludgate-hill. London, 
E.C. See Advt. above 

Owen, W. С., 75, Dublin-rd, Belfast 

Payne (Chas.) & Co, Norwich 

Pease, Н. M., Western Electri^ 
Woolwich, London, E. 

Phillipa, С. Ј., National Telephone Co, Ltd, Tele- 
phone House, Victoria Embankment, Lon- 


Co, North 


PRIVATE WIRE AND TELEPHONE 


IN- 
STALLATION COMPANY, Ltd, 5, Palmer- 
st, Westminster, London, S.W. 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's.gate (Siemens London. 480 West- 
minster), and York-mansion, York-st (Nicm- 
bralos London, 152 We^tmioster!, West- 
minster, London, S. W. Works: Woolwich 
and Stafford. Branches: Ne wcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

Sinclair, Daniel, British Insulated and Helsby 
Cables, Ltd, Prescot, Lanes. 

Snowdon, Harry, 52, Queen Victoria-st, London, 
Е.С. (Consulting) 

Somerville, G. J., Donington House, Norfolk-st, 
Loudon, W.C. 

Stuart, Dudley, National Telephone Company, 
Telephone House, Victoria Embankment, 
London, Е.С. 

Thomson-Davis Telephone System, Ltd, 66, 
Victoria-at, London. S. W. 

Ullett, J. W., M. I. E. E., Telephone Works, 
Beeston, Notts. 

Universal Telephone Со, 46, Саппоп et. Loudon, 


Vyle, G. C., General Electric Co, Ltda, Peel Worke, 
Salford. and 321, Gt. Clowes-at, High Brough- 
ton. Manchester 


TELEPHONE EXCHANCES, EQUIPPERS OF. 


ANTWERP TELEPHONE & ELECTRICAL WORKS 
don, Е.С. | 


Poole, J., 79, Arcadian-gdaoz, Wood Green, Lon- 
don, N. 


London оћсе: Messrs. W. F. Dennis and 
Co. Albert.bldg», 49, Queen Victoria-st 
Е.С. (Fredennis London, 323 Bank) у 
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BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 32-85, Fleet- 
rt, London, Е.С. Works: Beeston, Notts. 
See Advt., p. 1304 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton. “grove, 
Canonbury, London, N. See insert Advt. 


facing p. 1292 


National Telephone Co, Ltd, Telephone House, 
See 


Victoria Е mbankment, ante и, В.С. 
Advt., p. 1306 

SIEMENS BROTHERS & CO, LIMITED, 12, ()цееп 
Aune's-gate (Siemens London, 4s) West- 
minster). and York- mansion, York-st (Niem- 
bralus Londan, 452 Westminster). West- 
minster, London, S. W. Works: Woolwich 
and Stafford. Branchea: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds aud Cardiff; 
also at. Sydney and Melbourne 

WESTERN ELECTRIC COMPANY, Bridge. 
chambera, 171, Queen Victoria-xt, London, 
Е.С. ; and North Woolwich See Advt., р. 756 


TELEPHONE EXPERTS. 
BENNETT, ALFRED ROSLING, 65. Renfield- 
at, Glasgow 
Webber, Msjor-Gen. C Edmund, 27, Chancery- 
lane, W.C., and 17, Egerton-gdne, S. Ken- 
sington, S.W., London 


TELEPHONE INSTALLATIONS, COMPLETE, 
CONTRACTORS FOR. 


BRITISH INSULATED AND HELSBY CABLES. 
LTD. Offices: Prescot, Lances., and Helsby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 

DEFRIES (Ј.) & SONS, Ltd, 146 and 147, 
Houndsditch, London, Е.С. Works: Gravel- 
lane, E. See Advts , рр. 1026, 1208 nd 1330 

SMITH (E. J.) & CO, Nunhead-lane, Peckham, 
London, S.E. 

WALLIS & WATSON, Triuity-st, Leeds 

WESTERN ELECTRIC COMPANY. Bridge- 
chmbrs, 171.(QJueen Victoria- st, London. E. C.; 
and North Woolwich See Advt, p. 756 


TELEPHONE INSTRUMENT MAKERS. 


Berliner Telephone Manufacturing Со, 200, 
Upper Thames-st, London, Е.С. 

PRITISH L. M. ERICSSON MANUFACTUR 
ING CO, Ltd, Byron House, 82.85, Fleet- 
st, London, EC. Works : Beeston, Notts. 
бөө Advt., p. 1304 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Nortbampton-grove, 
5 5 N. Bee Insert Advt. 


facing p. | 

WESTERN ELECTRIC COMPANY, Bridge. 
chmbrs,171. Queen Victoria-st, London, E. C.; 
and North Woolwich See Advt. p. 756 


TELEPHONE INTERCOMMUNICATION PLUCBOARDS, 
MAKERS ОР. 

BRITISH Г. M. ERICSSON MANUFACTUR 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, EC. Works: Beeston, Notts 
See Advt. p. 1304 


| 
| CONSOLIDATED ELECTRICAL 


CO, Ltd, 


Northampton Works, Northampton-grove, 
Canonbury, Loncop, №. See insert Advt. 


facing p 1292 


TELEPHONE INTERCOMMUNICATION SETS, 
MAKERS OF. 


Berliner Telephone Manufacturing Со, 
Upper Thaines-st, London, Е.С. 


200, 


TELEPHONE JACKS, MAKERS OF. 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, E.C. Works: Beeston, Notts. 
See Advt., p. 1304 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Nurthampton-grove, 
Canonburg, London, Х. See insert Advt. 
facing p. 1292 | 

National Telephone Со, Ltd, Telephone House, 
Victoria Embankment, London, E.C. Вес 
Advt., p. 1306 


TELEPHONE LEADING IN WIRES, MAKERS OF. 
GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester ; aud Parliament-mans, Vic- 
toria-st, London, S.W. 


TELEPHONE LINE CONSTRUCTORS. 


National Telephone Co, Ltd, Telephone House, 
Victoria Embankment, London, Е.С. Вее 
à Advt., р. 1306 


TELEPHONE LINE SELECTORS, MAKERS OF. 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Beron House, 82-85, Fleet- 
st, London, ЕС. Works: Beeston, Notts. 
See Advt., р. 1304 


TELEPHONE LINESMEN'S TOOLS, MAKER OF. 


HARDY PATENT PICK CO, Ltd, Heeley, Sheffield; 
and 22, Queen Victoria-st, London, Е.С. 


TELEPHONE MOUTHPIECES FOR ALL KINDS OF 
TRANSMITTERS. 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, EC. Works: Beeston, Notts. 
Бе“ Advt., р. 1304 

BULLERS, LIMITED, 3, Laurence Pountney- 
hill, London, E.C. Works: Hanley and 
Tipton See Advt., р. 1229 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Hessberg Brothers, 102, Fenchurch-st, London, 
Е.С 


TRAUN (Ов. HEINR.) & SONS (formerly Har- 
burg India Rubber C. Co), 8, Redecross-st, 
London, Е.С. See Advts., pp. 1071, 1224 

and 1328 

WINTER, F., 8, Redcross-st, London, Е.С. 

Bee Advts., pp. 1071, 1234 and 1328 


For Telegraphic Addresses and Telephone Numbers sec Alphabetical Section. 
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TELEPHONE PRIVATE EXCHANCE ANNUNCIATORS, 
MAKERS OF. 
CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

National Telephone Co, Ltd, Telephone House, 


Victoria Embankment, London, Е.С. See 
Advt., p. 1306 


TELEPHONE RECEIVERS, MAKERS OF. 

BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byrou House, 82-85, Fleet- 
st, London, E.C. Works: Beeston, Notts. 
Bee Advt., p. 1304 | 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

National Telephone Со, Ltd, Telephone House, 
Victoria Embankment, London, Е.С. 86ө 
Advt., p. 1306 

NUSSBAUM, С. A, C.E., 29, Ludgate.hill, 
London, Е.С. See Advt. on p. 1308 

WESTERN ELECTRIC CO, Bridge-chambers, 
171, Queen Victoria-st, London, E.C. : aud 
North Woolwich Bee Advt., p. 756 


TELEPHONE RECEIVER CASES, MAKERS OF. 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northamptoa-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

TRAUN (Dk. HEINR.) & SONS (formerly 
Harburg India Rubber С. Co), 8, Redcross- 
at, London, Е.С. See Advts., pp. 1071, 1224 
and 1328 

WINTER, Е., 8, Redcross-st, London, Е.С. Вее 
Advte., рр. 1071, 1224 and 1328 


TELEPHONE SUPERINTENDENTS (Municipal). 
Barnes, D. J., Telephone Dept, Brighton 
Chambers, J. L., Corporation Telephone Dept, 

Castle-chmbra, Renfleld-st, Glasgow 
Gardner, C. M., Telephone Dept., Portsmouth 
Mackie, A. G., Telephone Dept, Swansea 
McLean, Robert, States Telephone Dept, St. 

Peter Port, Guernsey 


TELEPHONE SWITCHBOARDS, MAKERS OF. 


Berliner Telephone Manufacturing Co, 200, 
Upper Thames-st, London, E.C. 


National Telephone Co, Ltd, Telephone House, 
Victoria Embankment, London, Е.С. See 
Advt., p. 1306 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs, 171, Queen Victoria-st, London. E. C.; 
and North Woolwich See Advt , p. 766 


TELEPHONE SWITCHBOARD CORDS, MAKERS OF. 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82.85, Fleet- 
st, London, Е.С. Works: Beeston, Notts. 
See Advt., р. 1304 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, М. See insert Advt. 
facing p. 1292 

Union Cable Co, Ltd, College Hill-chmbra, 238, 
College hu, Cannon-st, London, E. C. See 
Advt., p. 1043 


TELEPHONE SWITCHBOARD FITTINGS, MAKERS OF. 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, Е.С. Works: Beeston, Notts. 
See Advt., p. 1304 

CONSOLIDATED ELECTRICAL CO, Lt4, 
Northampton Works, Norchampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

National Telephone Co, Ltd, Telephone House, 
Victoria Embankment, London, Е.С. Bee 
Advt., p. 1306 


TELEPHONE SWITCHBOARDS (MULTIPLE), MAKERS OF. 


BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, E.C. Works: Beeston, Notta. 
Зее Advt., р. 1304 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 


Canoabury, London, №. See insert Advt. 
facing p. 1292 


National Telephone Co, Ltd, Telephone House, 


Victoria Embankment, London, Е.С. see 
Advt., p. 1 


806 
WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs,171,Queen Victoria-st, London, E. C.; 
and North Woolwich See Advt., p. 756 


TELEPHONE SWITCHES, MAKERS OF. 


CONSOLIDATED ELECTRICAL COMPANY, Ltd, 
Northampton. Works, Northampton-grove, 


Canonbury, London, №. See insert Advt. 
facing p. 1292 


National Telephone Co, Ltd, Telephone House, 
Victoria Emlankment, London, Е.С. Bee 
Advt., p. 1306 


TELEPHONE AND TELECRAPH INSTRUMENTS (COM. 
BINED), MAKERS OF. 


BRITISH L. M. ERICSSON MANUFACTUR. 
ING CO, Ltd, Byron House, 82.85, Fleet. 
st, London, EC. Works: Beeston, Notts. 
Зее Advt., p. 1304 

CONSOLIDATED ELECTRICAL CO, Lt, 
Northampton Works, N orthampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


BRITISH INSULATED AND HELSBY CABLES, 
LTD. Offices: Prescot, Lancs., and Helsby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Works : Prescot, 
Helsby and Liverpool See insert Advt. 


p. 1042 

BRITISH L. М. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, E.C. Works: Beeston, Notts. 
See Advt., p. 1304 

CONSOLIDATED ELECTRICAL CO, 149, 
Northampton Works, Northampton-grove, 
Canonbury, London, N, See insert Advt. 
facing p. 1292 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Canuon-st, 
London, Е.С. Works : Silvertown, Essex, and 
Peisan, France See Advt., р. 584 
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TELEPHONE TERMINAL CORDS AND FLEXIBLE CON- 
DUCTORS, MAKERS OF. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

Union Cable Co, Ltd, College Hill-chmbrs, 256, 
College-hill, Cannon-st, London, Е.С. See 
Advt., p. 1043 


TELEPHONE TESTINC SETS, MAKERS OF. 
CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 
TELEPHONE TOOLS, MAKERS OF. 


HARDY PATENT PICK CO, Ltd, Heeley, Sheffield; 
and 22, Queen Victoria-et, Loudon, Е.С. 


TELEPHONE TRANSMITTERS, MAKERS OF. 
(Sce also Telephone Apparatus Makers, р. 1303 ) 

ANTWERP TELEPHONE & ELECTRICAL WORKS. 
London office: Messrs. W. F. Dennis and 
Co, Albert-bldgs, 49, Queen Victoria-st, Е.С. 
(Fredennis London 34.3 Bank) 

BRITISH L. М. ERICSSON MANUFACTUR- 
ING СО, Ltd, Byron House, 82.85, Fleet- 
st, London, Е.С. Works ` Beeston, Notts. 
See Advt., p. 1304 

CONSOLIDATED ELECTRICAL СО. Ltd, 
Northampton Works, Northampton-grove, 
London, Canonbury, N. See insert Advt. 

_ facing p. 1292 

National Tclephone Со, Ltd. Telephone House, 
Victoria Embankment, London, Е.С. See 
Advt., p. 1306 

NUSSBAUM, G. A., С.Е., 29, Ludgate-hill, 
London, Е.С. See Advt., p. 1308 


TELEPHONE TRUNK LINE SWITCHBOARDS, 
MAKERS OF. 


BRITISH L. М. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
at, London, Е.С. Works: Beeston, Notts. 
See Advt., р. 1304 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Nortbampton-grove, 
Canonbury London, №. See insert Advt. 
facing p. 1292 

TELEPHONE TWIN LEAD-COVERED WIRES, MAKERS OF. 


GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-mans, Vic- 
їогіа-ві, London, S.W. 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs, 171, Queen V ictoria-st, London, E. C.; 
and North Woolwich See Advt., p. 756 


TELEPHONE WIRE MANUFACTURERS. 

(See also Wire Manufacturers, page 1332) 
CHRISTIE, GEORGE, Limited, Lady well 
Wire Works, Glasgow See Advt., р. 1331 
CONCORDIA ELECTRIC WIRE CO, Ltd, 34, 

Queen-st, London, E C. 

Connolly Bros., Limited, Blackley, Manchester 
(Connollys Blackley, 2361) London: 301 and 
503, Euston-rd, N.W. ; and Maritime-bldga, 
King.st, Newcastle-on-Tyne See Advt., 
р. 1075 


DENNIS (W. Е.) & CO, Albert-bldgs, 49, Queen 
Victoria-st, London, Е.С. (Agents for Felten 
and Guilleaume Carlswerk  Actien-Gesell- 
schaft, Mulheim-on-Rhine) 8ее Advt., p. 7 

ELECTRICAL COMPANY, LTD, 121.125, Charing 
Cro-s-rd, and 162, Shaftesbury-ave, London, 
W. C.; Grosvenor-chmbrs, 33, Blackífriars-at, 
Manchester ; and Baltic-chmbra, Wellington- 
st, Glasgow ; 1354, North-st, Brighton ; 17, 
York-st, Sheffield ; and at Belfast and 
Dublin See Insert Advt. facing p. 1092 

Espir, Fernand, 5, East India-avenue, London, 
Е.С. (Sole Agent for the Cainpagnie des 
Tréfileries du Hávre (anciens Etablissements 
Lazare Weiller) See Advts. in CON TIN RN TAN 
Division 

Felten & Guilleaume Carlswerk Actien-Geseli- 
schaft, Mulheim-on-Rhine (Agents: W. F. 
Dennis & Co, Albert-bldgs, 49, Queen Vic- 
toria-st, London, Е.С.) See Advt., p. 7 

GLOVER (W. T.) & CO, Ltd, Trafford Park, Man- 
chester: and Parliament - mans, Victoria-st, 
London, S. W. 

LIVERPOOL ELECTRIC CABLE СО, Ltd, 
Vauxhall-rd, Liverpool See Advt., р. 16 
LONDON ELECTRIC WIRE СОМРАХУ, 
Limited, Anchor Works, Play house- yd, 
Golden-lane, London, E. C. See Advt. p. 8 

PHOSPHOR BRONZE COMPANY, Limited; 
87, Sumner-st, Southwark, London, S.E. 
See Advt., p. 1012 

RAMSDEN, CAMM & CO, Limited, Brighouse, 
Yorkshire See Adyt., p. 13 

Union Cable Со, Ltd, College Hill-chmbrs, 23Е; 
College-hill, Cannon.st, London, Е.С. See. 
Advt., p. 1043 


TELEPHONES (COMBINATION), MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt, 


facing p. 1292 


TELEPHONES, CONTRACTORS FOR THE SUPPLY АМО 
ERECTION OF. 

ANTWERP TELEPHONE & ELECTRICAL WORKS. 
London office: Messrs. W. Е. Dennis and: 
Co, Albert-bidgs, 49, Queen Victoria-st, E.C. 
(Fredennis London, 343 Bank) 

Clapham, William, Cardigan Electrical Works, 
289, Kirkstall-1d, Leeds 

CROGGON & CO, Limited, 16 and 230, Upper 
Thames-st, London, E.C.; 2, Bixteth-st, 
Liverpool; and 7, John-st, Glasgow 

EDISON X SWAN UNITED ELECTRIC 
LIGHT CO, Ltd, Ediswan-bldgs, 36 and 37, 
Queen-st, Cheapside, and (Supply Dept.) 11, 
College-hill, London, Е.С. (Telephone 922, 
9.78, 925 and 953 Bank); and Branches See 
insert Advt. facing p. 1218 

Faulkner, J., 15, Great Ducie-st, Strangeways, 
Manchester; and 198, York et, Belfast 

GENT & HURLEY, 44, Belvoir-st, Leicester 

Hawkins, Alex, 125 to 128, London-road; 
London, S.E. 

Lance, H. Willoughby, 9, Tudno-st, Llandudno, 
N. Wales. 

Miskin & Rice, 110, St. Martin's-lane, London, 
W.C. ; and St. Albans, Herts. 
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Mudford's Arrow Electrical Works, Jackson-rd, 
Holloway, London, N. 


NATIONAL TELEPHONE СО, Ltd, Telephone 


House, Victoria Embankment, London, E.C. 
See Advt., p. 1306 

NUSSBAUM, G. A., C.E., 29, Ludgate-hill, 
London, Е.С. See Advt, p. 1308 

Private Telephone Co, 27, Chancery-lane, Lon- 
don, W.C. 

Private Telephone Co (The New System), Ltd, 
57, King William-st, London, E.C. 

PRIVATE WIRE AND TELEPHONEINSTAL.- 
LATION COMPANY, Ltd, 5, Palmer-st, 
Westminster, London, S.W. 

REID BROS, 12, Wharf-rd, City-rd, London, N. 
See Advt., p. 1158 

SIEMENS BROTHERS & CO, LIMITED, 12. Queen 
Anue's-gate (Siemens London, 480 West- 
minster), and York-mansion, York.st (Siem- 
bralos London 422 Westminster), West- 
minster, London, S. W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hul', Bristol, Leeds and Cardiff ; 
aleo at Sydney and Melbourne 

Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 


Stegmann & Co, Brighton Railway Approach, St. 


John’e Hill, Clapham Junction, London, S.W. 
Tate (L. G.) & Co, 20, Bucklersbury, London, 
E. C.; and Vineyard House, Richmond, Surrey 
VERITYS Limited, London, Birmingham. Man- 
chester and Glasgow (See ALPHABETICAL 
SECTION) 
Watson (Duncan) & Co, 100, Charing Cross-rd, 
London, W.C. 
Zimdars, С. E., 327, Gray's Inn-road, London, W.C. 


TELEPHONES (DOMESTIC, MAKERS OF. 

Berliner Telephone Manufacturing Co, 200, 
Upper Thames-st, London, E.C. 

BRITISH Г. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, E.C 
See Advt., р. 1304 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


TELEPHONES, INTERCOMMUNICATION (WALL AND 
SOCKET), MAKERS OF. 

BRITISH Г. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet- 
st, London, Е.С. Works: Beeston, Notts. 

"See Advt., p. 1304 
CONSOLIDATED ELECTRICAL CO, Ltd, 


i 


= — 


Works: Beeaton, Notts. : 


Northampton Works, Northampton-grove, , 


Canonbury, London, N. See insert Advt. 
facing p. 1292 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbra,171.Queen Victona-st.Loudon.E.C.; 


and North Woolwich See Advt, p. 756 
TELEPHONOCRAPHS, MAKERS OF. 
Rosenberg (A.) & Co, 21, Soathampton-row, Lon- 

don, W.C. 


TELESCRIPTOR APPARATUS, MAKERS OF. 


Rosenberg (A.) & Co, 21, Southampton-row, Lon- 
don, W.C. 


TELPHERACE LINES, CONTRACTORS FOR THE 
ERECTION OF. 


SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 430 Weat- 
minster’, and York-maneion, York-st (Siem- 
brulos London, 452 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 


TENTS (CANVAS, &o.) MAKERS ОР. 


BRIGGS, THOMAS (Manchester), Ltd, 21, Major- 
st, Manchester (Becla Manchester, 7 2); and2, 
Budge-row, London, E. C. (17:73 Bank) Works: 
London and Salford See Advt., р. 1228 

Piggott Bros. & Co, 57-9, Bishopsgate-at Within, 
London, Е.С. 


“ TEON " BELTING. 
(For Dynamos, Motor Cars, 4с.) 


FLEMING, BIRKBY & GOODALL, Ltd, Weat 
Grove Mill, Halifax ; & 39, Lime-st, London, 
E.C. (Fleming Halifax, 48 ; Jimerow Lon- 
don, 2800 Avenue) (Sule Makers) See Advts. 
pp. 1083 and 1270 


TERMINAL CLAMPS, MAKERS OF. 


CONSOLIDATED RLECTRICAL СО, Ltd, 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


TERMINALS, SCREWS, &o., MAKERS OF. 
( See also Sorews, Makers of, p. 1281). 


Automatic Standard Screw Company, Halifax 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


TESTING BATTERIES, MAKERS OF. 


HART ACCUMULATOR СО, Ltd, Marshgate- 
lane, Stratford, Lundon, E.; and at Man- 
chester and Birmingham Bee Advt., р. 1017 

Sutherland & Marcuson, 61, Chandos-st, Strand, 
London, W.C.: aod Montpelier Works, 
Montpelier-rd, Twickenham 


TESTING ENCINEERS (ELECTRICAL). 


Cozens- Hardy, E. Н. (O'Gorman& Cozens- Hardy), 
82, Victoria-st, Westminster, S. W., and 50, 
Ladbroke-grove, W., London 

Crompton, Lieut.-Col. R. E. R., C.B., Thriplands 
Laboratory, Kensington, London, W. 

ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House. 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 

HARRISON, HAYDN T., 11, Victoria.st Westmin- 
ster, London, S.W. 

Ionides & Manuel, 116, Cbancery- la, London, W. C. 

NALDER BROS. & CO, 12, Carteret-at, Queen 
Anne's Gate, Westminster, London, S.W. 
See Advt., p. 1156 

O'Gorman & Cozens- Hardy, 82, Vict^ria-st, 
Westminster, London, S.W. 


113 


ELECTRICAL TRADES’ DIRECTORY.— 1904. 


TES—THR 


WARDEN-STEVENS, Р. J., Connaught-mans, 34 
Victoria-at, London, S.W. 

Westminster Electrical Testing Laboratories, 
York.mansion, York.street, Westminster, 
London, S.W. 


TESTING INSTRUMENTS, MAKERS OF. 
BRITISH L. M. ERICSSON MANUFACTUR- 
ING CO, Ltd, Byron House, 82-85, Fleet - 
st, London, E.C. Works: Beeston, Notts. 
See Advt.. p. 1304 
CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, Ltd, Carlyle-rd, Cambridge: 
and 92, Hatton-vdo, London, Е.С. See Advt., 


р. 1277 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, М. See insert Advt. 
facing p. 1292 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, Е.С. ; and Branches. 
Works: Chelmstord See Advt. inside front 
cover 

ELLIOTT BROS, Century Works, Lewisham, 
London, S.E. (Hum London, I Deptford) 
London office: 36. Leiceater-sg, W. C. 
12522 Gerrard) 

GAMBRELL BROS, Durham House, 23. North 
Side, Clapham: Commoa, London, S. W. 
Kelvin & Jauies White, Ltd, 16-20, Cambridge-st, 

Glasgow; and 66, Victoria-st, Loudon, S. W. 

Mudford's Arrow Electrical Works, Jackson-rd, 
Holloway. Loudon. N. 

PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton-avenue Works, New Southgate, 
N., London see Advt., p. 1162 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, % West- 
mineter), and York-mansion, York-at (Sen- 
bralos London, 55 Westininater:, West- 
ininster. London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle on - Tyne, 
Glasgow, Hull, Bristol. Leeds and Cardiff; 
also at Sydney and Melbourne 

Waleall Electrical Co, Ltd, 57, Bridge-st. Wal- 
sall ; and at Liverpool London Office and 
Showroom : Mr. A. H. Hunt, 115.117, 
Cannon-st, E.C. 

WRIGHT (ALEXANDER) & CO, Ltd, Precison 
Works, Paye-st, and  East-st, Westminster, 
London, S.W. 

Maurers of all descriptions of Photometrical А ppa- 
ratus and of the Simmance-Abady Patent 

“ Flicker’ Photometer for testing Are and 

Incandescent Lamps, entirely abolishing the 

colour dificulty 


TESTING KEYS, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Nortbampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


TESTING ROOMS, EXPERTS AND ADVISERS IN THE 
EQUIPMENT OF. 


ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION, Faraday House, 
8 and 10, Charing Cross-rd, London, W.C. 
(Standardizing London, 5048 Gerrard) 


FISHER, W. CLARK. Office and Works: 123, 
Gordon-rd, Ealing, London, W. 


TESTING SETS (PORTABLE ELECTRIC LICHTINC), 
MAKERS ОР. 
EVERSHED & VIGNOLES, Limited, A«ton-lane 


Works, Chiswick, W., and 110, Cannon.st, 
E. C., London 


THEATRE DIMMERS, MAKERS OF. 


BRITISH PROMETHEUS COMPANY, Ltd, 
18, London-rd.Kingston-on-Thames ( "rome- 
(Кем А ingston-on- Thames, 1007. O. Kingston) 
For финих of our Manufactures scc page 788 

CONSOLIDATED ELECTRICAL Со, Ltd, 
Norchampton Works, Northampton grove, 
Canonbury, London, N. See insert Advt, 
facing p. 1292 

Moy (Ernest F.), Ltd, 2, 5 and 4, Greenland-pl, 
Camden Town, London, N.W. 


THEATRE EFFECTS, MANUFACTURINC, 
SPECIALISTS IN. 


Davis Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., p. 1218 


THEATRE FIREPROOF CURTAINS, MAKERS OF. 


CAPE ASBESTOS CO, Ltd, 8, Minories, Lon- 
don, Е.С. See Advt., p. 1030 
Wallach Bros, 57, Gracechurch.st, London, E.C. 


THEATRE LICHTINC ACCESSORIES, MAKERS OF. 


Davis Electric Lamp Co, 17, Moor-st, Cambridge 
Circus, London, W.C. Bee Advt., p. 1218 


THEATRE STACE LICHTINC, PATENT RECULATION 
CEAR FOR, MAKERS OF. 


Moy (Ernest F.), Ltd, 2, 5 ара 4, Greenland pl, 
Camden Town, London, N.W. 


THEATRICAL FITTINGS (ELECTRIC LICHTINC), 
MAKERS OF. 
CHARD & CO, 8, Gt Portland-st, London, W. 
Davis Electric Lamp C», 17, Moor-st, Cambridge 
Circus, London, W.C. See Advt., р. 1218 


THEATRICAL WIRINC, SPECIALISTS IN. 
Heywood, S. Н. 37a, Fountain-st, Manchester. 
Works: Reddish 
Strode & Co, 48, Osnaburgh-st, N.W., 183, Picca- 
dilly, W., and 67, St. Paul's-churchyard, 
E.C., London 


THERMOMETERS, MAKERS OF. 
CAMBRIDGE SCIENTIFIC INSTRUMENT 
CO, Ltd, Carlyle-rd, Cambridge; and 92, 
Hatton-gdn, London, E.C. 8ee Advt., p. 1277 


THREE-PHASE APPARATUS AND ACCESSORIES, 
MAKERS OF AND DEALERS IN. 
FERRANTI LIMITED, Hollinwood, Manchester 
(Ferranti Hollinwond, 31, 48 and 55 Fails- 

worth, Manchester) 


ТНЕ—ТВА 


Moul & Co, 76-78, York-st, Westminster, London, 
S.W 


RHODES ELECTRICAL MFG. CO, 70 and 71, 
Bishopegate-st Within, London, E. C.; and 
City Electrical Worke, Bradford 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Aune's-gate (Siemens London, 480 West- 
minster) and York-mansiop, York-st (Siem - 
bralos London, 452 Westminster), West. 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcaatle-on- Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
aleo at Sydney and Melbourne 

UNION ELECTRIC CO, Ltd, 151, Queen 
Victoria-st (near Blackfriars), London, Е.С. 


THREE-PHASE PLANT, CONTRACTORS FOR. 


British Electric Transfurmer Co, Ltd, Hayes, 
Middlesex 

British Westinghouse Electric & M’fg. Со. Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, \.С. Bee Advt., р. 1091 

DE GRELLE, HOUDRET & СО, 130, London 
Wall, London, E.C. 

ELECTRICAL COMPANY, Ltd, 121.1295, 
Charing Сговз-га, and 162, Shaftesbury-ave, 
London, W.C.; Grosvenor-chinbrs, 33, Black- 
friars-st, Manchester: Baltic-chmbrs, Wel. 
lington-st, Glasgow ; 134, North-st. Brighton; 
17. York-st, Sheffield ; and at Belfast and 
Dublin fee iosert Advt. facing p. 1092 

FULLER-WENSTROM ELECTRICALMANU- 
FACTURING СО, 110, Cannon-at, London, 
E.C. See Advt. p. 1065 

INTERNATIONAL ELECTRICAL ENGI. 
NEERING CO, Clun House, Surrey-street, 
Londop,W.C. See insert Advt. facing p. 1102 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt., р. 5 

Kramer (H. V.) & Со, Locksbrook, Bath ; 19, 
Pine-st, Manchester; and 110, Brunswick-st, 
Glasgow 

Mather & Platt, Ltd, Salford Ironworks. Man- 
chester (Mather Manchester); and at London 
and Glasgow 

SUTER FRANK) & CO, Ltd, 66, Berners-st 
(works : Hanway-st, Oxford-st), London,W. 
See insert Advt. facing р. 1068 


TIE BARS, MAKERS OF. 


.ASKHAM BROS, & WILSON, Ltd, Yorkshire 
Steel & Engineering Works, Sheffield See 
insert Advt. facing p. 1262 

Hadtield's Steel Foundry Co, Ltd, East Hecla 
Werke, Tinsley, Sheffield ; and 50, Lime at, 
London, E C. 


TIMBER MERCHANTS. 


Addington Timber, Slate and Cement Co, Ltd, 
Clarence Wharf, Surrey Canal, London, S.E. 
.HARHIS, J. F. & G., 
58K. Wilson-st, Finsbury, E. C., 
107-8-9, Snows Fields, Neweomen-st, S. E., 
Victoria Wharf, Palmer- rd, Green-st, Bethnal 
Green, E., LONDON ; and the Roding 
Timber Yard and Joinery Works, Ilford, 
Esex See Advt., p. 1046 
McGaw & Co, York-rd, Lambeth, London, S.E. 
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TIMBER SEASONINC AND PRESERVATION (ELECTRIC). 


Electric Timber-Seasoning and Preservation Co, 
Ltd, 65-6, Chaucery-lane, London, W.C. 


TIME-CHECKING CLOCKS, MAKERS OF. 


GENT & 00, Ltd, Faraday Works, Leicester 
(Loadstone Leicester, 151); SA, Upper Thames- 
at, London, Е.С. (Knifeedge London, 8135 
Bank); 67, High-bridge, Newcastle-on-Tyne 
(1132); 16, Roeemary-st, Belfast; and 51, 
Buchanan-st, Glasgow See Advt., р. 1305 

International Time Recording Co, 171, Queen i 
Victoria-st, London, E.C. E 

Stockall (J. J.) & Sons, Ltd, 6, 8 and 10, 
Clerkenwell-rd, London, Е.С. 


TIME SWITCHES AND CUT-OUTS, MAKERS OF. — 


REASON MANUFACTURING СО, Ltd. Offices 
and Works: Lewes - rd, Brighton See Advt., 
p. 1094 

Walaall Electrical Co, Ltd, 57, Bridge-st, Walsall; 
and at Liverpool London Office and Show- 
room: Mr. A H. Hunt, 115-117, Cannon-at, 
E.C. 


TINNINC FLUID MANUFACTURERS. 


QUIRK, BARTON & CO, 9, Gracechurob.st, E. C, ^ 
and (works) Rotherhithe-st, S.E., London 


TOOL MAKERS. 


EDELSTEN (JOHN) & SON, Mersey Works, 
Warrington Bee Advt., p. 14 

Fairbanks Co, 78-80, City-rd, I ondon, Е.С. 

HARDY PATENT PICK CO, Ltd, Heeley, Зћећеја; 
and 22, Queen Victoria-st, London, Е.С. 


TOOLS FOR ELECTRICIANS, MAKERS OF. 


Archdale (James) & Co, Ledsam-st, Birmingham 
Gregg, James, 27, Sloane-aqguare, London, S.W. 
Grimshaw & Baxter, 29 to 37, Goswell-rd, Lon- 
don, E.C. 
Small Tools and Materials for Electricians 


Накру PATENT PICK CO, Ltd, Heeley, Sheffield; 
and 22, Queen Victoria-st, London, Е.С. 

Herbert (Alfred), Ltd, Butts, Coventry 

Mitchell (D.) & Co, Ltd, Keighley, Yorks. 

Neville Bros, 7 and 9, James-st, Liverpool 

Plumpton, Herbert, Warrington, Lancs. 

SELIG, SONNENTHAL & CO, 85, Queen Victoria- 
st, and Lambeth-hill, London, Е.С. (Selig 
London) 

Smith & Coventry, Ltd, Ordsal-lane. Salford 

Taylor & Challen, Ltd, 62, Constitution Hil), 
Birmingham 

TRACK DRILLS, MAKERS OF. 


HARDY PATENT PICK CO,Ltd, Heeley, Sheffield : 
aud 22, Queen Victoria-st, London, Е.С. 


TRACK EQUIPMENT, CONTRACTORS FOR. 


„J. B." (GRIPFITHS-BEDELL) SURFACE CON- 
TACT CO. (The). Offices: Hamilton House, 
Bishopsgate-st Without, London, Е.С. 
Works: Ilford, E. See Advt., p. 1318 


TRACK TONCS, MAKERS OF. 
HARDY PATENT PICK CO, Ltd. Heeler, Shetticld: 
ара 22, Queen Victoris-st, London, E.C. 
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TRACK TOOLS FOR RAILWAYS AND TRAMWAYS, | TUDOR ACCUMULATOR СО, Limited, 16, 


MAKERS OF. 


ASKHAM BROS. & WILSON, Ltd, Yorkshire 
Steel & Engineering Works, Sheffield See 
insert Advt. facing p. 1262 

Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

Easterbrook, Alleard & Co, Ltd, Sheffield; and 
39, Lime-st, London, E.C. 

HARDY PATENT PICK CO, Ltd, Heeley, Sheffield; 
and 22, Queen Victoria-st, London, E.C. 


TRACTION CELLS, MAKERS OF, 


BRISTOL ELECTRIC SAFETY LAMP WORKS, 
40, Great Smith-st, Westminster, London, 
S.W. Bee Advt., p. 1265 

CHLORIDE ELECTRICAL STORAGE СОМ- 
PANY Ltd, Clifton Junction, nr Manchester; 
78, King-st, Manchester; and 39, Victoria-st, 
London, S.W. See insert Advt.. р. 1034 

Down, F. J., A. M. I. C. E., F.C.S., M. I. E. E., Har- 
peoden, Herts. 

ELECTRICAL POWER STORAGE COMPANY, 
Limited, 4, Great Winchester-st, London, 
Е.С. See Advt. on back cover 

N.S. ELECTRIC STORAGE CO, LTD. 139, 
Queen Victoria.st, London, E.C. Works: 
Horton Kirby, Kent 

Peto & Radford, Ltd. Offices 55, Works 578, 
Hatton-gdn, London, Е.С. 

T8 & GOLD, Ltd, Feltham, Middlesex 
(Pritchetts Felthim) See Advt., p. 1016 


Victoria-st, London, S.W. (Subconical Lon- 
don) Works: Dukinfield, near Manchester 
See Advt., p. 1016 


TRACTION CENERATORS, MAKERS OF. 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

Hall (J. P.) & Co, Blackriding Iron Works, 
Wernetb, Oldham 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad.st, London, Е.С. See Advt., p. 5 

Mather & Platt, Ltd, Salford lronworks, Man- 
chester (.Muther Manchester); and at London 
and Glasgow 


TRACTION PANELS, MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

ELECTRICAL TRANSMISSION CO, 147, 
Queen Victoria-st, London, E.C. 

Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 


TRACTION SWITCHES, MAKERS OF. 


British Johns- Manville Co, Ltd,81, Fenchurch.st, 
London, E.C. 

CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Worke, Northampton-grove, 
Canoubury, London, №. See insert Advt. 
facing p. 1292 


BOOKS FOR ELECTRICAL ENGINEERS. 


À HANDBOOK FOR THE ELEOTRICAL LABORATORY AND TEST- 
ING ROOM. Ву Dr.J. А. Fleming, M.A., F.R.S. Vol. 1., 12s. ба. nett, post free 13s. 


Vol. II., 14s. nett. 


ELECTRICAL LABORATORY NOTES AND FORMS. Arranged and 
prepared by Dr. Ј. А. Fleming, М.А., F.R.S. 
Each Form is supplied either singly at 4d. nett, ог at 3s. 6d. per dozen nett (sasorted or other- 


wise as required); in sets of any three at ls. nett ; or the set of (about) twenty Elementary (or 
Advanced) Exercises can be obtained, price 58. 64. nett. The complete set of Elementary and 
Advanced Exercises are price 103. 6d. nett, or in а handy Portfolio, 128. nett, or bound in strong 
cloth case, price 123. ба. nett. Spare Tabulated Sheets for Observations, price ld. each nett. 
Strong Portfolios, price 18. 6d. each. 

А cheaper edition of Electrical Laboratory Notes and Forms” has been prepared for the use 
of studenta and teachers at the Polytechnic and other science classes throughout the country and is 
supplied at half price of above set. Bound in strong case, 7s. 6d. | 


THE LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. 
By f. Charles Raphael. New Edition. 7s, 6d. nett. 


THE FOTENTIOMETER AND 118 ADJUNCTS. Ву W. Clark Fisher. 
. post free. | 


ELECTRICAL MEASUREMENTS. Ву Prof. Н. S. Carhart and С. W, 


Patterson, junr. 88. 64. 


PHYSICAL UNITS. By Magnus Maclean, M.A., D.Sc., F. R. S. E. 28. 6d. 
PHYSICAL ARITHMETIC. Ву Alexander Macfarlane. 78. 6d. 


INTRODUCTION TO PHYSICAL MEASUREMENTS. Ву Dr.F. Kohlrausch. 
Translate i by T. Н. Waller and Н. R. Procter. Third English Edition. 153. 


“THE ELECTRICIAN" PRINTING & PUBLISHING СО. LTD., 
1. 2 & 3, SALISBURY COURT, FLEET STREET, LONDON, Е.С 


TRA TRA 


1904—“ТНЕ ELECTRICIAN" 


1316 


Eege 


ELECTRICAL TRANSMISSION СО, 
Queen Victoria-st, London, Е.С. 
Spagnoletti (J. E.) & Co, Goldhawk Works, 

Goldhawk-rd, London, W. 


TRACTION TRUCKS, MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere- rd, Lambeth, 
London, S. E. 


TRADE CATALOCUES AND PUBLICATIONS. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton. grove, 
Canonbury, London, 'N. See insert Advt. 
facing p. 1292 

"ELECTRICIAN " PRINTING AND PUBLISHING 
COMPANY, Limited, 1, 2 & 5, Salisbury- 
court, Fleet.st, London. Е.С. See Advt., 
р. 14, «с. 

Books, Catalogues, Journals, Proecedinys, 
Transactions, Forms, and all Publications for 
use in the Trade printed and supplicd from the 
Company's centrally-situated Works, Technical 
work of the most intricate character a speciality 
Estimates for large or small quantities 


147, 


TRADE PROTECTION ASSOCIATIONS. 


Stubbs Mercantile Offices. 42, Gresham-st, Lon- 
don, E.C., and numerous Branches 

WHOLESALE TRADERS’ ASSOCIATION for the 
Hardware, Furnishing and Metal Годон tries, 
Ltd (Electrical Section), 26, Corporation-st, 
Birmingham; 3, Barbican, London, EC: 
and at Sheffield 


TRAIN SICNALLINC APPARATUS, MAKERS OF. 
Binko (II.) & Co, 34, Leadenhall-street, London, 


E.C. 

Spagnoletti (J. Е.) & Co, Goldhawk Works, 
Goldhawk-rd, London, W. 

Walters (Philip) & Со, 249 & 251, Kensal- rd, and 
Conlan-at, Lodi: W. 


TRAMCAR BRAKES, MAKERS OF. 


FREUND, EDWIN, 39, Victoria-st, Westminster, 
London, S.W.  8ee Advts. opposite and 
p. 1253 


TRAMCAR CONTROLLERS. MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 


TRAMCAR ENCINES (ELECTRIC), MANUFACTURERS OF. 


Acme Motor & Traction Company, 72, Finsbury - 
pavement, London, Е.С. Works: The Ham, 
Brentford 

Mather & Platt, Ltd, Salford Tron Works, Man- 
chester (Mather Manchester); and at London 
and Glasgow 


TRAMCAR LIFECUARDS, MAKERS OF. 
Erimus Automatic Sa'ety Guard Со, Ltd, Post 
Office- chumbre, Middlesbrough 
Hudson & Bowring, 1, St. James“ sq. Manchester 
Philipson & Co, Holland-st, Astley Bridge, Bolton 
Tidswell's Patent Tramcear Guard Со, 25, Bauk- 
at-chmbrs, Bradford 


| 
| 
| 
|" 
| 
| 
| 


| 
| 
| 
| 
| 
| 
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| 
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TRAMCAR MOTORS, MAKERS ОЕ. 


BRUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Works, Belvedere-rd, Lambetb, 
London, S.E. 

Mather & Platt, Ltd, Salford Ironworks, Man- 
chester ( Mather Manchi ater); and at London 
aud Glasgow . 


' TRAMCARS, OMNIBUSES, &c. (ELECTRIC), MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Bel vedere-rd, Lambeth, 
London, S.E. 


TRAMWAY ARMATURE REMOVINC BOCIES, 
MAKERS OF. 
Blackwell (Robert W.) & Со. Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 


TRAMWAY CONSTRUCTION TOOLS, MAKERS OF. 


ASKHAM BROS. & WILSON, Ltd, Yorkebire 
Steel & Engineering Works, Sheffield See 
insert Advt. facing p. 1262 

Blackwell (Robert W.) & Co, Ltd, 69, City-rd, 
London, E.C.; and at Paria, Brussels and 
Milan See Advts., pp. 1050 and 1276 

HARDY PATENT PICK со. LTD, Heelcy, Sheffield; 
and 22, Queen Victoria-st, London, E.C. 


TRAMWAY CONTROLLERS, MAKERS OF. 
British Johne- Manville Co, Ltd,81, Fenchurch-st, 
London, Е.С. 
BRUSH ELECTRICAL ENGINEERING СО, 
Ltd, Victoria Works, Belvedere: rd, Lambeth, 
London, S.E. 


TRAMWAY CROSSOVER AND TURNOUT MAKERS. 


ASKHAM BROS. & WILSON, Ltd, Yorkshire 
Steel & Engineering Works, Sheflield See 
insert Advt. facing p. 1262 

Blackwell (Robert W. & Со. Ltd, 59, City.rd. 
London, E C.;: and at Рама, Brussels and 
Milan See Advts., pp. 1050 and 1276 

Hadfield’s Steel Foundry Co, Ltd, East Hecla 
Worka, Tinsley, Shetfield ; and 50, Lime at. 
London, ЕС. | 


TRAMWAY ENCINEERS. 


British Westinghouse Electric & M'fy. Со. Ltd. 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

BRUSH ELECTRICAL EN GINEERING со, 
Ltd, Victoria Works, Belvedere- rd, Lambeth, 
London, S. E. 

Dodd & Dodd, 57, Waterloo-st. Birmingham 

“а. B.“ (GRIFFITHS BEDELL) SURFACE CON- 
TACT CO. (The). Offices: Hamilton House, 
Bishopegate-at Without, London, E.C 
Works: Ilford, К. See Advt., p. 1318 

Mather & Platt, Ltd, Salford опто ка, Мап- 
chester (Mather Manchester); and at London 
and Glasgow 


TRAMWAY FITTINCS, MAKERS OF. 


Spagnoletti (J. Е.) & Со, Goldbawk Werks, 
Goldhawk-rd. a W. 

Yuille (William C.) & Co, М and 19, West- st, 
Tradeston, Glasgow 
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· . LATEST IMPROVED .. 


ELECTRIC CAR BRAKE 


“THE BRADFORD.” 


The only Power Brake that fulfils all Board of 


Trade requirements. 


Rapid and Smooth Action. Reliable. Mistakes 
Impossible. Saves Cars, Motors, Claims. 


Over 3,000 Installed. 
To be seen at BRADFORD, MANCHESTER, and many other Towns. 


Telephone : 5075 WESTMINSTER. Tel. Address: ALACRIOUS LONDON. 


TRAMWAY JUNCTIONS, CROSSINGS, SIDINCS AND | TRAMWAY AND RAILWAY ROADBED CONSTRUCTION, 


LOOPS, MAKERS OF. CONTRACTORS FOR. 
ASKHAM BROS. & WILSON, Ltd, Yorkshire | Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
Steel & Engineering Works, Sheffield Вее London, E. C.; and at Paris, Brussels and 
insert Advt. facing p. 1262 Milan See Advts., pp. 1050 and 1276 


Hadfield's Steel Foundry Co, Ltd, East Hecla 


Works, Tinsley, Sheffield ; and 50, Lime-st, 
VV³•' KE TRAMWAY STORES AND TOOLS, MAKERS OF. 


London, E.C. 
TRAMWAY MATERIAL OF ALL KINDS, MANUFAC- Mrd er e Co, Ltd, 81, Fenchurch.st, 
TURERS OF. HARDY PATENT PICK 00, LTD, Heeley, Sheffield: 
ASKHAM BROS. & WILSON, Ltd, Yorkshire and 22, Queen Victoria-st, London, Е.С. 
Steel & Engineering Works, Sheffield See 
insert Advt. facing p. 1262 TRAMWAY TRACK WORK, CONTRACTORS FOR. 
Brit ab Jobns-Marville Co, Ltd,81, Fenchurch.st, 
London, E.C. | ASKHAM BROS, & WILSON, Ltd, Yorkshire 
LISTER ELECTRIC MANUFACTURING CO.(THE , Steel & Engineering Works, Sheffield See 
Dursley, Glos.;52, Cannon-st, London, E.C., insert Advt. facing p. 1262 
and Baltic Chambers, 50, Wellington-st, | 
Glasgow. Bee insert ASTE ЈАВИО р. 1008 TRAMWAYS, ELECTRIC, CONTRACTORS FOR. 
TRAMWAY MOTORS, MAKERS OF. Sce also Eleotrio Railways and Tramways, расе 1100 
BRUSH ELECTRICAL ENGINEERING СО, | Blackwell (Robert. W.) & Co, Ltd, 59, City-road 
Ltd, Victoria Works, Belvedere-rd, Lambeth, London, E.C.; and at Paris, Brussels and 
London, S.E. Milan See Advts., pp. 1050 and 1276 
TRAMWAY PILLARS, MAKERS OF. Pee Transformer Co, Ltd, Hayes, 
ELECTRICAL TRANSMISSION СО, 147, | British Westinghouse Electric & M'fg. Co, Ltd, 
Queen Victoria-st, London, E.C. Westinghouse-building, Norfolk-st, Strand, 
Peachek, J., 44, Wellington-rd, Old Charlton London, W.C. Вее Advt., p. 1091 
(worke, West-st, Charlton), London, S.E. BRUSH ELECTRICAL ENGINEERING CO, 
Spagnoletti (J. E.) & Co, Goldhawk Works, utd, Victoria Works, Belvedere-rd, Lambeth, 
Goldhawk-rd, London, У. London, S.E. 
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CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, nr Manches- 
ter; 78, King-st, Manchester: and 59. 
Victoria. st, London, S.W. See insert Advt. 
facing p. 1034 

CROMPTON & CO, Ltd, Salisbury House, Lou- 
don Wall, London, E. C.; and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

DICK, KERR & CO, Ltd, Alchurch-vd, Cannon- 
st, London, E.C.; Albert «4, Manchester ; 44, 
5*. Andrews-sq, Edinburgh; and Strand-rd, 
Preston (Dicker London, 58577 Dank) 

ELECTRIC CONSTRUCTION COMPANY, 
Ltd, Dashwood House, New Broad-st, Lon- 
don, E.C. ; and (works) Wolverhampton See 
insert Advt. facing p. 1088 

Electrical Company. Ltd, 121-125, Charing 
C'roes-rd,and 162, Shaftesbury-ave, London, 
. C.; Grosvenor-chmbra, 55, Blackfriara- 
et, Manchester ; Baltic-chmbrs, Wellington- 
st, Glasgow ; 154, North-st, Brighton ; 17, 
York.st, Sheffield; and at Belfast, and 
Dublin See insert Advt. facing p. 1092 

GLOVER (W. T.) & CO, Ltd, Trafford Park, Man- 
chester ; and Parliament-inans, Victoria-st, 
London, S.W. 

SIEMENS BROTHERS & CO, LIMITED 12, Queen- 
Anne's-gate (Siemens London, 450 Went- 
minster), and York-mansion, York-st (Sten- 
bralos London, 4.52 Westminster), Wes - 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also ut Sydney and Melbourne 

SUTER :FRANK) & CO, Ltd, 66. Berners-st 
(works : Hanway-st, Oxford-st), London, W. 
See insert Advt. facing p. 1068 

TUDOR ACCUMULATOR СО, Limited, 16, 
Victoria-st, London, S.W. (Subconical Lon- 
don) Works: Dukinfield, near Manchester 
See Advt., p. 1016 

WHITE (J. d.) & CO, Ltd, 22a, College-hill, 
Cannon-st, London, Е.С. 


TRAM POLES, MAKERS OF. 
(Sve Poles, Iron, Steel and Wood, Makers of.) 


TRANSFER AND TURNING TABLES, MAKERS OF, 


British Westinghouse Electric & Mig. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 


TRANSFORMERS, MANUFACTURERS OF. 
BRITISH ELECTRIC PLANT CO, Ltd, Alloa, 


N.B. 

British Electric Transformer Co, Ltd, Hayes, 
Middlesex 

BRITISH THOMSON.HOUSTON CO, td, 
Head Office and Works, Rugby. Reg. 
Offices, 83, Cannon-st, London, E. C.; and 
at Glasgow, Sheffield, Belfast, Manchester 
and Newcastle-on-Tyne See Advt., p. 11 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Bee Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lainbeth, 
London, S.E. 


BURNAND (W. E.) & CO, Lowfield Works, 
428-434, London-rd, and Gitford-rd, Shetheld 

Callender's Cable & Construction Company, 
Ltd, Hamilton House, Victoria Embankment, 
London, E. C.; Works: Belvedere, Kent 

COWANS LIMITED, Springtield-lane, Salford, 
Manchester; and Grosvenor-mansions, 82, 
Victoria-st, London, S. W. See Advt., р.1254 

E.C.C.--Electrie Construction Co, Ltd, Dashwood 
House, New Broad-st, Lond., E. C.; & Wolver- 
hampton Вее insert Advt.facing p. 1088 

FULLER WENSTROM ELECTRICALMANU- 
FACTURING CO, 110, Cannon-st, Loudon, 
Е.С. See Advt., р. 1065 

Hall (J. P.) & Со, Blackriding Iron Works, 
Werneth, Oldham 

Home and Rowland, Troughton-rd, Charlton 
London, S.E. 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Clun House, Surrey.s:reet, 
London, W. C. See insert Advt. facing p. 1102 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-street, London, E.C. 8ee Advt., p. 5 

LAHMEYER ELECTRICAL CO, Ltd, 109-111, 
New Oxford-st, London, W.C. 

Newton's, Limited, Taunton 

PARKER, THOMAS, Limited, Wednesfield-rd, 
Wolverhampton 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-zate (Sicmens London, 2490 West- 
minster), and York-mansion, York-at ( Siem- 
bralos London, 452 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 

SUTER (FRANK) & CO, Ltd, 66, Berners-st 
(works: Hanway-st, Oxford-st), London, W. 
See insert Advt. facing p. 1068 

UNION ELECTRIC CO, Ltd, 151, Queen 
Vietoria-st (near Blackfriars), London, Е.С, 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet-st, London, Е.С. (Retetance 
London, 58? and 2096 Holborn) See insert 
Advt. facing p. 1096 


TRANSFORMERS (BOOSTER), MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

COWANS, LIMITED, Springfield-lane, Salford, 
Manchester; and Grosvenor-mansions, 82, 
Victoria-8t, London, S.W. See Advt. p. 1254 

Alternativ and Regulating. 


TRANSFORMERS (ROTARY), MAKERS OF. 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, М.С. See Advt., р. 1091 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S. E. 

FULLER-WENSTROM ELECTRICAL MANU- 
FACTURING CO, 110, Cannon-st, London, 
E.C. See Advt., p. 1066 

LANGDON-DAVIES MOTOR CO, LTD, 101, South- 
wark-st, London, S.E. See Advt., pp. 1020 


and 1098 
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ОРРЕВМАХХ САВГЈЕГЕСТЕТССАКГЈАВЕ 
CO, Ltd, 7, Underhill-st, Arlington-rd, Сап- 
den Town, London, N.W. 8ве Advt., p. 1250 

PARKER, THOMAS, Limited, Wednesfield-rd, 
Wolverhampton 

WITTING, EBORALL & CO, Ltd, Temple Bar 
House, Fleet-st, London, Е.С. (Reactance 
London, 68? and 2096 Holborp) See insert 
Advt. facing p. 1096 


TRANSFORMER STAMPINCS, MAKERS OF. 


FULLER-WENSTROM ELECTRICALMANU- 
FACTURING CO, 110, Cannon-st, London, 
E.C. See Advt., p. 1065 

SANKEY (JOSEPH) & SONS, Ltd, Albert-st 
Works, Bilston, Staffs. 


TRANSMISSION OF POWER, CONTRACTORS FOR. 


British Westinghouse Electric & M’fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., р. 1091 

Chamberlain & Hookham, Ltd, d, New Bartholo- 
mew-st, Birmingham Bee Advt., p. 1181 

ELECTRICAL COMPANY, Ltd, 121 - 124, 
Charing Cross-rd, and 162, Shaftesbury-ave, 
London, W. C.; Grosvenor-chmbrs, 33, Black- 
friars-at, Manchester; Baltic-chmbrs, Welling- 
ton-st, Glasgow; 134, North-st, Brighton; 17, 
York-st,Sheftield ; and at Belfast and Dublin 
See insert Advt. facing p. 1092 

Hall (J. P.) & Co, Blackriding Iron Works, 
Werneth, Oldhain 

INTERNATIONAL ELECTRICAL ENGI- 
NEERING CO, Clun House, Surrey-street, 
London, W.C. See insert Advt., facing 
p. 1102 

Jackson (Р. В.) & Co, Ltd, Salford Rolling Milis, 
Manchester 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad.st, London, Е.С. See Advt., p. 5 

МАТОК x COULSON, Limited, 47, Rroad.st, 
Mile End, Glasgow 

Scott (Ernest) & Mountain, Ltd, Close Works, 
Newcastle-on-Tyne ; and Norfolk House, 
Laurence Pountney-hil!, London, Е.С. 

WITTING, EBORALL X CO, Ltd, Temple Bar 
House, Fleet-st, London, Е.С. (Zeactance 
London, 58.2 and 5096 Holborn) See insert 
Advt. facing p. 1096 


TRAVELLERS (OVERHEAD), MAKERS OF. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Вее advt., p. 1091 

Chatteris Engineering Works Co, Chatteris, 
Cambs, ; and 158, Gresham Hse, London, E. C. 

Glasgow Electric Crane and Hoist Co, Ltd, Park- 
head, Glasgow 

Mather & Platt. Ltd, Salford Iron Works, Man- 
cheater i Mather Manchester); and at London 
and Glasgow 

SMITH. THOMAS, Steam and Electric Crane 
Worke, Old Foundry, Rodley, near Leeds ; 
and 9, Victcria-st, London, S.W. 


TRIMMINCS (FANCY) MANUFACTURER. 


Davis, W., 56. 34 and 24, Spital-sq, Bishopsgate, 
London. Е.С. 


ы; GEELEN . `t иж — 
Е — MÀ ————— Ae 


TROLLEYS, MAKERS OF. 


Blackwell ( Robert W.) and Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

British Westinghouse Electric & M'ig. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

Estler Bros., 25, Laurence Pount пеу Лапе, Cannon- 
st, E.C., and (works) South Molton-rd 
Victoria Docks, E., London 


| HURST, NELSON & CO, Ltd, Motherwell ; Chats- 


worth Wagon Works, near Chesterfield ; 
and 14, Leadenhall-st, London, Е.С. 


TROLLEY BRACKETS, MAKERS ОР. 


BRITISH ELECTRIC EQUIPMENT СО. 11, 
Queen Victuria-st, Loudon, E.C. Bee Advt , 
opposite 


TROLLEY BUSHES & BEARINCS, MAKERS OF. 


Blackwell (Robert W.) & Со, Ltd, 59, City- rd, 
London, E. C.; and at Paris, Brussels aid 
Milan See Advts., pp. 1050 and 1276 

FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax; and 59, Lime sat, Lon- 
don, Е.С. (Fleming Halifax, 48 ; Jimcerow 
London, 2800 Aveuue) 8ee Advts., pp. 1063 
and 1270 

Oilless Carbonated Bearinys,as used by Leading 
Corporations and Tramway Companies 


TROLLEY CATCHES, MAKERS OF. 
British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, М.С. see Advt., p. 1091 


TROLLEY CORD MANUFACTURERS. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Parie, Brussels and 
Milan See Advts., pp. 1050 and 1276 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Вее Advt., p. 1091 


TROLLEY EARS, EMERCENCY PULL-OFF, MAKERS ОЕ. 


Brecknell, Munro & Rogers, Thrissell-st, Bristol 

BRITISH ELECTRIC EQUIPMENT CO, 11, 
Queen Victoria-st, London, E. C. See Advt., 
opposite 

British Johns- Manville Co,Ltd,81, Fenchurch-st 
London, E.C. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N See insert Advt. 
facing p. 1292 

Yuille (William C.) & Со, 17 and 19, Weat.at, 
Tradest n, Glasgow 


TROLLEY EAR SUSPENSIONS (INSULATED АМО UN- 
INSULATED), MAKERS OF. 

BRITISH ELECTRIC EQUIPMEN'T CO, 11, 

Queen Victoria-st, London, Е.С. See Advt., 


opposite 
British Јоћоз- Manville Co, L'd,81, Fenchurch.st,. 


London, E.C. 
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COMPANY, 
Electrical Engineers and Contractors, 


11, QUEEN VICTORIA STREET, LONDON, E.C. 


DIRIGO, OVERHEAD LINE MATERIAL, 


Eu to the Corporations of 
GLASGOW. STOCKPORT. PORTSMOUTH. GLOUCESTER. 
MANCHESTER. OLDHAM. DEVONPORT. HULL. 
SOUTHAMPTON. SOUTHPORT. HALIFAX. AUCKLAND, N.Z. 

GRIMSBY. DUBLIN. LISBON. 

ABERDEEN. DOVER. DURBAN. 
IPS BRIGHTON. DARLINGTON: CAPE TOWN. 
SUNDERLAND. LEEDS. SWANSEA. PARIS. 


Some thousands of INSULATORS 
ready for immediate dispatch from 
our Stores 5 above Address. 


— — = 


CONSOLIDATED ELECTRICAL CO, Ltd. | BRITISH ELECTRIC EQUIPMENT СО, 11, 
Northampton Works, Northampton-grove, | Queen Victoria-st, London, E. C. See Advt. if 
Canonbury, London, N. See insert Advt. above 
facing p. 1292 | British Johns-Manville Co, Ltd,81, Fenchurch.at, 

Yuille (William C.) & Co, 17 and 19, West-st, | London, E.C. 

Tradeston, Glasgow British Westinghouse Electric & M'fg. Co, Ltd, 
| Westinghouse-building, Norfolk-st, Strand, 
| London, W.C. See Advt., p. 1091 
Estler Bros, 25, Laurence Pountney -lane. Cannon- 
st, E.C., and (works) South Molton.rd, 
Victoria ‘Docks, E., London 

WINTER, F., 8, Redcross-st, London, Е.С. See 
Advts., pp. 1071, 1224 and 1328 

Yuille (William C.) & Co, 17 and 19, West-st, 


TROLLEY HEADS, MAKERS OF. 
Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, EC: and at Paris, Brussels and 
Milan See Advts , pp. 1060 and 1276 
Brecknell, Munro & Rogers, Thrissell-st, Bristol 
British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 


London, W.C. Bee Advt., р. 1091 Tradeston, Glasgow 
FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax; aud 39, Lime-st, Lon- TROLLEY LINE MATERIAL, MAKERS OF. 


Low ; lifar, 48 ; Ji e 
Tondo 25%, Arende Beo Айз, рр 1063 | Blackwell (Robert W.) & Co, Ltd, 59, City- d, 
у , London, E.C. ; and at Paris, Brussels and 


and 1270 (Birkby’s Patent) : 
M'Geoch (William) & Co, Ltd, 46, Coventry-rd, | „Milan Bee Advts., pp. 1050 and 1276 
Birmingham: 108 Arevlear, С! Сапа | BRITISH ELECTRIC EQUIPMENT CO, 11, 
gham ; 108, Argyle-s', Glasgow; an 3 
11, Charing Crose-rd, London, W. C.; 86е Queen Victoria-st, London, E. C. See Advt., 
Advt., p. 1295 „ | 
Noakes (Thos.) & Sons, 4 and 5, Osborne-pl, British Johne- Manville Co, Ltd, 81, Fenchurch.st, 
Brick- lane London, E. London, E. C. 
с CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
TROLLEY LINE INSULATORS, MAKERS OF. Canonbury, London, N. Nee каноне Adve 
American Hard Rubber Co, 115, Fore-st, Lon- facing p. 1292 
don, ЕС. Estler Bros, 25, Laurence Pountney-lane,Cannon- 
Black well (Robert W.) and Co, Ltd, 59, City-rd, st, E.C., and (works) South Molton-rd, 
London, E.C.; &nd at Paris, Brussels and Victoria Docks, E., London 
Milan бөө Advts., pp. 1050 and 1276 Yuille (William C.) & Co, 17 and 19, West.st, 


Brier, A., 166 & 168, Dock.st, Fleetwood, Lancs. Tradeston, Glasgow 
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TROLLEY LINE TOOLS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, Е.С. ; and at Paris, Brussels and 
Milan See Advts., pp 1050 and 1276 

BRITISH ELECTRIC EQUIPMENT CO, 11, 
Queen Victori«-sr, London, E C. 8. e Adyt., 
preceding page г 


TROLLEY POLE CATCHERS, MAKERS OF. 


Brecknell, Munro & Rogers, Thrissell-st, Bristol 

British Westinghouse Electric & Mfg. Co, Ltd, 
Westinghouse-huilding, Norfolk-st, Strand 
London, W.C. See Advt., р. 1091 


TROLLEY SPRINCS, MAKERS OF. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Nortolk-st, Strand, 
London, W.C. See Advt., p. 1091 


TROLLEY STANDARDS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C. ; and at Paris, Brussels and 
Milan See Advts., pp 1050 and 1276 

Brecknell, Monro & Rogers, Thrissell-st, Bristol 

COWANS, LIMITED, Springfield- lane, Salford, 
Manchester; and Grosvenor-mans, 82, Vic- 
toria-st, London, S.W. See Advt., p. 1254 

Ross's Automatic Self-Lowering. 


SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 450 Weat- 
minster), and York-mansion, York-st (Sie- 
bralos London, 452 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on- Ty ne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Sydney and Melbourne 


TROLLEY ЗТАУ WIRES, MAKERS OF. 


GLOVER (У. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-mans, Vic- 
toria-st, London, S.W. 


TROLLEY SWITCHES, MAKERS OF. 


British. Westinghouse. Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., р. 1091 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. See insert Advt. 
facing p. 1292 

M'Geoch (William) & Co, Ltd, 46, Coventry-rd, 
Birmingham; 108, Argyle-st, Glasgow; and 
11, Charing Crosa-rd, London, W.C. See 
Advt., p. 1295 

Spaguoletti (J. E.) & Co, Goldhawk Works, 
Goldhawk.rd, London, W. 


TROLLEY TIES AND POLES, MAKERS OF. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Вее Advt., p. 1091 


TROLLEY TURNBUCKLES, MAKERS OF. 


Yuille (William C.) & Co, 17 and 19, West-st, 
Tradeston, Glasgow 


me À— a — EE 


| 
i 
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TROLLEY WACCONS, MANUFACTURERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

HURST, NELSON & CO, Ltd, Motherwell ; Chats- 
worth Wagon Works, near Chesterfield ; 
and 14, Leadenhall-st, London, E.C. 


TROLLEY WHEELS, BUSHES AND BEARINCS, 
MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan Bee Advts., рр. 1050 and 1276 

Brecknell, Munro & Rogers, Thrissell-st, Bristol 

British Westinghouse Electric & M'fg. Со, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., р. 1091 

HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
field ; & 22, Queen Victoria-st, London, E.C. 


TROLLEY WIRE CLAMPS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton -grove, 
Canonbury, London, N. 8ее insert Advt. 
facing p. 1292 


TROLLEY WIRE MANUFACTURERS. 


Blackwell (Robert W.) and Co, Ltd, 89, City-rd, 
London, E.C.; and at Paris, Bruesels aud 
Milan See Advts., pp. 1050 and 1276 

DE GRELLE, HOUDRET & CO, 130, London 
Wall, London, Е.С. 

Electrical Company, Ltd, 121-125, Charing Cross- 
rd, and 162, Shaftesbury-ave, London, W. C.; 
Grosvenor-chinbra, 55, Blackfriars-st, Man- 
chester: Baltic-chmbrs, Wellington-st, Glas- 
gow ; 154, North.st, Brighton ; 17, York-st, 
Sheffield ; and at Belfast and Dublin 8ee 
insert Advt. facing p. 1092 

;spir, Fernand, 3, East India-ave, London, Е.С. 
Sole Agent for the Compagnie des Trefileries 
du Havre (anciens Etablissements Lazare- 
Weiler) See Advts. in CONTINENTAL 
DIVISION 

Felten & Guilleaume Carlawerk Actien-Gesell- 
schaft, Mülheim-on-Rhine (Agents: W. Е. 
Dennis & Co, Albert-bldgs, 49, Queen 
Victoria-st, London, Е.С.) See Advt., p. 7 

GLOVER (W. T.) & CO, Limited, Trafford Park 
Manchester; and Parliameot-mans, Victoria. 
st, London, S.W. 

Union Cable Co, Ltd, College Hill-ebinbrs, 23g 
College-hill, Cannon-st, London, Е.С. Вее 
Advt., р. 1043 


TROLLEY WIRE HANCERS, MAKERS OF. 


Blackwell (Robert W.) & Co, Ltd, 59, 
London, E. C.; and at Paria, Brussels and 
Milan See Advts., pp. 1050 and 1276 

Brecknell, Munro & Rogers, Thrissell-st, Bristol 

CONSOLIDATED ELECTRICAL CO, Ltd 
N оа рл Northampton -Rrove, 
Canonbury, London, №. See ins ; 
facing p. 1292 Ле 

Yuille (William C.) & Со, 17 and 19 
Tradeston, Glasgow 


Cit y-rd, 


; Weat- at, 
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TROLLEY WIRE SPLICING SLEEVES, MAKERS OF. 


Brecknell, Munro & Rogers, Thrissell-st. Bristol 

British Johns-Manville Co, Ltd, 81, Fenchurch- 
at, London, Е.С. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


TROUCHING AND BENDS (FLEXIBLE ASPHALT), 
MAKER 


HOWARD CONDUIT CO, Ltd, Trafford Park, Man- 
chester ; and Parliament-mana, Victoria-st, 
London, S.W. 


TRUCKS FOR ELECTRIC TRACTION, MAKERS OF. 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 


TRUCKS FOR MOTOR OR TRAIL CARS, MAKERS OF. 


BEBGISH STEEL FOUNDRY, 39, Victwria-st, 
Westminster, London, S.W. 

Blackwell (Robert W.) and Co, Ltd, 59, City-rd, 
London, E. C.; and at Paris, Brussels and 
Milan See Advte., pp. 1050 and 1276 

British Westinghouse Electric & Мук. Со, Ltd, 
Westinighouse-building. Nortolk-st, Strand, 
London, W.C. See Advt., p. 1091 

HURST, NELSON & CO, Ltd, Motherwell ; Chats- 
worth Wagon Works, near Chesterfield ; and 
14, Leadenhall-st, London, Е.С. 


TUBE MAKERS. 

Benton & Stone, Aston Brook Таве Mills, Bir- 
mingham 

British Mannesmann Tube Co, Ltd, Landore, 
R. S. O., $. Wales | 

Caledonian Tube Co, Coatbridge, N.B. 

Conduit and Insulation Co, Ltd. Works: Sum- 
mers Town, S.W. 

Gill & Russell, Cyclops Tube Works, Walsall 

Howell & Co, Ltd, Brook Steel Works, Sheffleld 

Knowles (John) & Со, 38, King’s-rd, St. Pancras, 
London, N.W. 

Leeds Copper Works, Ltd, Pontefract-rd, Huns- 


let, Leeds 

Lewis (Edwin) & Sons, Wolverhampton ; and 
London 

Metallic Seamless Tube Co, Ltd, Wiggin-st, 
Birmingham 


Perfecta Seamless Tube Co, Ltd, Plume-st, Bir- 
mingham ; and 110, Cannon-st, London, Е.С. 

United Flexible Metallic Tubing Co, Ltd, 52, St. 
Enoch-sq, Glasgow; and Standard -bldgs, 
Leeds 

WILLCOX (W. Н.) & CO, Limited. Offices 23, 
Warehouses 34 and 36, Southwark-st, 
London, S.E. Zee Advt., р. 3 

Wilson (John) & Co, 49, Lime-st, London, E. C.; 
and at Glasgow, Govan, &c. 

Wilsons & Union Tube Co, Ltd, 5, Wellington- 
st, Glasgow 


TUBE BRUSH MAKERS. 
Wallach Broes, 57, Gracechurch-st, London, Е.С. 
WILLCOX (W. Н.) & CO, Limited, Offices 23, 
Warehouses 34 and 36, Southwark.st, 
London, S.E. Zee Advt., p. 3 


TUBE CUTTERS, 


HARDY PATENT PICK CO, Ltd, Hecley, Sheffield; 
and 22, Queen Vic'oria-st, London, Е.С. 
WILLCOX (W. H.) & CO, Limited, Offices 23, 

Warehouses . 54 and 36, Southwark-st, 
London, S.E See Advt., p. 3 
YOUNGS, Ryland-street Works, Birminghain 


TUBE EXPANDERS. 
Easterbrook, Allcard & Co, Ltd, Sheffield ; and 
39, Lime-st, London, Е.С. 

HARDY PATENT PICK CO, Ltd, Heeley, Shettield; 
and 22, Queen Victoria-st, London, Е.С. 
Wallach Bros, 57, Gracechurch-st, London, Е.С. 
WILLCOX (№. H.) & CO, Limited, Offices 23, 

Warehouses 34 and 36, Southwark-st, 
London, S.E. Вве Advt., p. 3 
YOUNGS, Ryland-street Works, Birmingham 


TUBE SCRAPERS, MAKERS OF. 
Wallach Bros, 57, Gracechurch-st, London, E.C. 


TUBE VICES AND WRENCHES, MAKERS OF. 
Easterbrook, Allcard & Co, Ltd, Sheffield; and 
59. Lime-st, London, Е.С. 

HAINES & CO, 33. Minories, London, Е.С. 
HARDY PATENT PICK CO, Ltd, Heeley, Sheffield; 
and 22, Queen Victoria-st, London, E.C. 
WILLCOX (W. Н.) & CO, Limited, Offices 23, 

Warehouses 54 and 36, Southwark st, 
London, S.E. See Advt., p. 3 
YOUNGS, Ryland-street Works, Birmingham 


_ TUBES (CLASS), MAKERS OF. 
Butterworth Bros, Lul, Newton Heath Glass 
Works, Manchester (Glasses Newton Heath, 
22 Failsworth Nat.) 
GUILBERT-MARTIN, 9, Edmund-pl, Alders- 
gate, London, Е С. 
Tomey & Sons, Tay Glass Works, Perth 
Tomey (Joseph) & Sons, Ltd, Aston, Birmingham 


TUBES AND CONDUITS IRON AND STEEL), MAKERS 
OF AND DEALERS IN. 


Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh (Dealers) 

Carr / Rowland) & Co, 6 & 8, Lime-at-sq, London, 
Е.С. ; and at Glasgow and Manchester 
McLellan, John, A. M. I. E. E., Branch Manager 
Simplex Steel Conduit Co, Ltd, 1, Peel st 
Manchester (Economical Manchester, 090 25) 


TUBINC (EBONITE), MAKERS OF. 

Hessberg Brothers, 102, Fenchurch-st, London, 
ЕС. 

New York Hamburg India Rubber Со, 34, Moor- 
fields, London, Е.С. 

TRAUN (Dr. HEINR.) & SONS (formerly Har- 
burg India- Rubber C. Co), 8, Redcross-st, 
London, Е.С. See Advts. pp. 1071, 1224 and 
1328 

WINTER, F., 8, Redcross-st, London, Е.С. 
See Advts., рр. 1071, 1224 and 1328 


TUBINC (INDIA-RUBBER), MAKERS OF. 
Hessberg Brothers, 102, Feachurch-st, London, 
E.C. 
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WILLCOX (W. H.) & СО, Ltd, Offices 25, Ware- 
houses 34 and 36, Southwark-st, London, 
S. E. See Adyt., p. 3 


TUBINC (IRON AND STEEL), MAKERS OF. 


Black well (Robert W.) & Co, Ltd, 59, City-rd, 
London, E. C.: and at Paris, Brus-els and 
Milan See Advts., рр. 1050 and 1276 

Schölzig, Oscar, 9, New Broad-st, London, E. C. 

SIMPLEX STEEL CONDUIT CO, Ltd, The. 
Head Offices: 80, Digbeth, Birmingham 
(Economy Birmingham, 2955) Works: 
Coventry-st, Birmingham Also at Mansion 
House-chmbrs, 20, Bucklersbury, London, 
Е.С. (Audiphone London, 0052 Bank); 1, 
Peel-st, Manchester (Economical Manchester, 
09022) ; 57, Moorfields, Liverpool (77 X) ; and 
165a, West George-st, Glasgow (Simplex 
Glasgow, 5177 Corp.) (L. M. Waterhouse, 
A.M.LC.E., M. I. E. E., General Manager, 
Westinghouse bd, Strand, London, W. C.) 
See insert Advt. facing p. 1054 


TURBINE MAKERS AND SUPPLIERS. 


CARRICK & RITCHIE, Waverley Engineering 
Worka, Norton Park, Edinburgh 

Christy Bros. & Middleton (formerly Christy 
Bros), Chelmsford 

Curtis—British Thomas-Houston Со, Ltd, 
Rugby ; and 85, Cannon-st, London, Е.С. 
Bee Advt., p. 1091 

Ellis, W. L, C.E., 49, Deansgate, Manchester 
(Girard and others) 

Empress —Keunedy (H.) & Son, Coleraine, Ireland 

GILKES (GILBERT) & CO, Limited, Canal 
Ironworks, Kendal, Westmoreland 

Giinther (W.) & Suns, Central Works, Oldham, 
Lancs. 

Hercules—Turnbul! (John, jun.) & Sons, 190, 
West George-st, Glasgow 

Macdonald (John) & Co, Bridge Turbine Works, 
Pollockshaws, Glasgow 

Parsons—Parsons Marine Steam Turbine Co, 
Ltd, Wallsend-on-Tyne 

Pitman, P., King’s Cross, Halifax 

Thomson, Son & Co, Ltd, Douglas Foundry, 
Dundee 

Victor—Nell, Frederic, 97, Queen Victoria- st, 
London, E.C. 

Vortez—Gilkes (Gilbert) & Co, Limited, Canal 
Iron Works, Kendal, Westmoreland 


TURBINE COVERNORS, MAKERS OF. 


CARRICK & RITCHIE, Waverley Engineermg 
Works, Norton Park, Edinburgh 
Ellis, W. I., C.E., 49, Deansgate, Manchester 


TURBINES (STEAM), MAKERS OF. 


BRITISH THOMSON-HOUSTON СО, Ltd, 
Head Office and Works, Rugby. Reg- 
Offices, 83, Cannon-st, London, Е.С. : and at 
Glasgow, Sheffield, Belfast, Manchester, New- 
castle-on- Tyne and Cardiff ee Advt., p. 11 

BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
Lond: on, S.E. 

Parsons (С. A.) & Co, Heaton Works, Gateshead- 
on-Tyne ; and at London and Leeds 


TURBINE WATER WHEEL MAKERS. 


CARRICK & RITCHIE, Waverley Engineering 
Works, Norton Park, Edinburgh 

Ellis, W. I. C. E., 49, Deansgate, Manchester 
( Girard and others) 

GILKES (GILBERT) & CO, Limited, Canal 
Iron Works, Kendal, Westmoreland 


TURBO-ELECTRIC CENERATORS, MAKERS OF. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 

BRUSH ELECTRICAL ENGINEERING co. 
Ltd, Victoria Werk», Belvedere-rd, Lambetb, 
London, S.E. 

Parsons (C. А. ) & Со, Heaton Works, Gateshead- 
оп-Тупе ; and at London and Leeds 


TURNTABLES, MAKERS OF. 


Blackwell (Robert У.) & Co, Ltd, 59, City-rd, 
London, E.C. ; aud at Paris, 'Bruasela Ke 
Milan See Advts., pp. 1050 and 1276 


TURRET DRILLINC MACHINES, MAKERS OF. 
Neville Bros, 7 and 9, James-st, Liverpool 


TWIST DRILLS, MAKERS OF. 


HARDY PATENT PICK CO, Ltd, Heeley, Shet- 
field ; & 22, Qu-ea Victoria-st, London, Е.С. 


TYPEWRITERS, ACENTS FOR ANO DEALERS IN. 


“ BLECTRICIAN " PRINTING AND PUBLISHING 
CO, LTD, 1.3, Salisbury-ct, Fleet-st, London 


TYPEWRITINC OFFICES (TECHNICAL). 


* ELECTRICIAN " PRINTING AND PUBLISHING 
CO, LTD, 1-3, Salisbury-ct, Fleet-st, London 


UNDERCROUND CABLE SYSTEMS, CONTRACTORS FOR. 


BRITISH INSULATED AND HELSBY CABLES, 
Ltd, Offices: Prescot, Lancs., and Helaby, 
near Warrington ; and at Lennox House, 
Norfolk-st, London, W.C. Works: Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1092 

Callender's Cable & Construction Company, Ltd, 

| Hamilton House, Victoria Embankment, 
London, E.C. Works: Belvedere, Kent. 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament- -mans, Vic- 
toria-st, London, S.W. 

HENLEY'S (W. T.) TELEGRAPH WORKS 
COMPANY, Ltd, Blomfield-st, London, Е.С. 
Works: North Woolwich See Advt., р. 1076 

J OHNSON & PHILLIPS’ ELECTRICCABLE WORKS, 
Old Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, Е.С. 80е Advt., p. 5 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Aune's-gate (Siemens London, 480 West- 
minster’, and York-mansion, York-st (Stem- 
bralos London, 452 Westminster), Weet- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newensstle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff; 
also at Sydney and Melbourne 
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WESTERN ELECTRIC COMPAN Y, Bridge- 
chmbrs,171. Queen Victoria-st, London. EC 
and North Woolwich Bee Advt., p. 759 


UNDERCROUND CUT-OUTS, MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, | 


Northampton Works, Northam) ton-grove, 
Canonbury, London, N. See insert Adyt. 
facing р. 1292 
чеш (Haydn) & Co, 11, Victoria-st, London, 
„У, 


UNDERCROUND ELECTRIC MAINS, MAKERS OF. 
(See also Conduits, Makers of, р. 1055) 


BRITISH INSULATED AND HELSBY CABLES, 
Ltd, Offices: Prescot, Lanes., and Helsby, 
near Warrington : and at Lennox House, 
Norfolk-st, London, W.C. Works : Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 | 

LULLERS LIMITED, 3. Laurence Pountney- 
hill, London, E. C. Works: Hauley & Tipton 
Зее Advt. p. 1229 

Callender's Cable & Construction Company, Ltd, 
Hamilton House, Victoria Finbankiment, 
London, Е.С. Works: Belvedere, Kent 

CONNOLLY BROS., Limited, Blackley, Мап. 
cheater (Connollys Blackley, 2361) London : 
501 & 303, Euston-rd, N. W.; and Maritime. 
bidga, King-st, Newcaatle-on-Tvne See 
Advt., p. 1075 

DOULTON & CO, Ltd (The Patent Doulton Con- 
duits and Troughs for Underground Cables) 


Works: Lambeth, London; Rowley Regis, 
Staffs. ; Smethwick ; St. Helen's ; and 
Paisley. 


Depots : Birminghain, Liverpool, Manchester 
and Glasgow Bee Advts., рр. 1077 and 1230 
Felten & Guilleaume Carlewerk Аснеп-Севеј. 
schaft, Mülheim-on-Rhine (Agents: W. Е. 
Dennis & Co, Albert-bidgs, 49, Queen Vig- 
toria st, London, Е.С.) See Advt., р.7 

PRANKENBURG (.) & SONS, Limited, Greengate 
Leather & Rubber Works, Salford, Manches- 
ter; 1, Cripplegate-bldgs, Wood.st, London, 
Е.С.; and 62, Robertson-st, Glasgow 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-mans, Vic. 
toria-st, London, S.W. 

HENLEY'S (W. T. TELEGRAPH WORKS 
COMPANY, Limited, Blomfield-st, London, 
Е.С. Works: North Woolwich See Advt., 
р. 1076 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS, CO, Ltd, 106, Cannon.st, 
London, E.C. Works: Silvertown, Essex; 
and Persan, France See Advt., р. 534 

JOHNSON&PHILLIPS' ELECTRIC CABLE WORKS, 
Old Charlton, Kent ; and 14 Union-ct, Old 
Broad.st, London, Е.С. See Advt., p. 5 

SIEMENS BROTHERS & CO, LIMITED, 12, Queen 
Anne’s-gate (Siemens London, 480 West. 
minster), and York-mansion, York-st (Lë tem. 
bralos London, 452 Westminster) West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: № ewcastle-on-Tyne, 


| 


| 
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Union Cable Co, Ltd, College Hill-chmbrs, 23g, 
College-hill, Caunon-st, London, Е.С. See 
Advt. p. 1043 


, WESTERN ELECTRIC COMPANY, Bridge- 


chmbrs, 171. Queen Victoria-st, London, E. C.; 
and North Woolwich See Advt., p. 756 


UNDERCROUND TRAMWAY EQUIPMENT, 
CONTRACTORS FOR. 


„G. B." (GRIFFITHS BEDELL) SURFACE СОМ. 
ТАСТ CO. (The). Offices: Hamilton House, 
Bishopsgate-st Without, London, Е.С. 
Works: Ilford, E. Вве Advt., p. 1318 


UNIVERSITIES, COLLECES AND SCHOOLS (see Schools 
and Colleges). 


VACUUM DRYINC CUPBOARDS, MAKER OF. 


STAMM, W., 25, College-hill, Cannon-st, Lon- 
don, Е.С. See Advt., р. 1041 . 


VACUUM PANS FOR IMPRECNATINC CABLES, 
MAKER OF. 


STAMM, W., 25, College-hill, Cannon-st, Lou- 
don, Е.С. See Advt., р. 1041 


VACUUM PUMPS, MAKERS OF. 
EDWARDS AIR PUMP SYNDICATE, LTD, 3 and 
5. Crown-ct, Old Broad-st, London, Е.С. 
Neville Bros, 7 aud 9, James-«t, Liverpool 


VALUERS, ELECTRICAL AND MECHANICAL. 


Barry, Herbert, Post Office-chmbrs, Leicester 

Down, F. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
penden, Herts. 

Fuller, Horsey, Sons & Cassell, 11, Billiter-sq, 
London, E.C. 

Harrison & Robb, 21, Scale-lane, Hull 

HUDDLESTON (PERCY) & CO, 72, Finsbury- 
pavt, London, E.C.; Brentford, Hainmer- 
amith and Liverpool 

Hunt, Son & Bright, 373-378, Birkbeck Bank- 
chinbrs, Holborn, London, W.C.; and Bir- 
mingham 

KIRK (WHEATLEY), PRICE & CO, 46, 
Watling-at, London, E.C.; and Albert-sq, 
Manchester 

Lea (Henry) & Son, 38, Bennett's-hill, Birmingham 

SNELL, ALBION T., Suffolk House, Cannon-st, 
E.C., and 15, Chatsworth-rd, Brondesbury, 
N.W., London 

Wood & Newland, 42, Spring-gdns, Manchester 


VALVES, MAKERS ОЕ. 


Blackwell (Robert W.) & Co, Ltd, 59, City-rd, 
London, E.C.; and at Paris, Brussels and 
Milan See Advts., pp. 1050 and 1276 

Metallic Manufacturing Co, Ardrossan, near 
Glasgow; and 116, Hope-st, Glasgow 

Multipler Metallic Disc Valves for Air and 
Fecd Pumps 

MOSSES & MITCHELL, 68 to 71, Chiswell-st, 
London, E.C. 

Noakes (Thos.) & Sons, 4 and 5, Osborn-pl, 
Brick-lane, London, E. 


Glasgow, Hull, Bristol, Leeds and Cardiff : | Royles Ltd, Dalham Engineering Works, Irlam, 


also at Sydney and Melbourne 


near Manchester 
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VARNISH MANUFACTURERS. 


Bowley (S.) & Son, Wellington Works, Battersea 
Bridge, London, S.W. (1 Battersea) 

Down, Е. J., A. M. I. C. E., F. C. S., M. I. E. E., Har- 
репдер, Herts. 

GRIFFITHS BROS. & CO, Macks-rd, Ber- 


mondsey, London, S. E. (Aquol London, 
807 Нор) Зее Advt., p. 1190 
" ARMACELL" and “ AnuALA GC“ Insulating 


Varnishes, Flexible Shellac Insulating Varnish, 
Oil and Spirit Varnishes, Mica Sticking Var- 
nishes, Varnishes for Insulating Cloth and 
Paper. Non-metallic Coloured Paints for elec- 
trical plant. All classes of Paints, Colours, e, 
INDESTRUCTIBLE PAINT CO, Ltd, 31, 
Cannon-st, London, E.C.; Works: Norway 
Wharf, Limehouse, E. See Advt., p. 1189 
Massachusetts Chemical Co, 6, 7 and 8, Crutched 
Friars, London, Е.С. 
Polglase & Co, Skinnerburn-rd, Newcastle-on- 
Tyne 
ROSE (SIR У. A.) & CO, 66, Upper Thames-st, E.C., 
and Rose’s Wharf, Millwall, E., London 


VENTILATING ENCINEERS (scc Engineers, Ven- 
tilating, p. 1205). 


VENTILATING FANS (ELECTRIC), MAKERS OF. 


Gibbs (John) & Son, 72-76, Duke-st, Liverpool ; 
and at London and Newcastle-on- Tyne 
Keighley Electrical Engineering Co, Ltd, Vulcan 
Works, Keighley 

KEITH (JAMES) & BLACKMAN CO, LTD, 27, 
Farringdon-ave, London, E.C. ; and at Man- 
chester, Leeds, Birmingham and Glasgow 

Matthews & Yates, Limited, Swinton, Lancs.; 
and London 

POTTER (F. W.) & CO, Phipp-st, Gt. Eastern- 
st, London, Е.С. See Advt., p. 1069 ~ 

SUN FAN COMPANY, Ltd, Longside-lane, 
Bradford (Fan Bradford, 1587) 

Fans for Belt Driving. 


VENTILATING FRAMES AND COVERS, MAKERS OF 


Falkirk Iron Co, 67, Upper Thames-st, London 
E.C.; and at Falkirk, N.B. 


VICES (PARALLEL AND TUBE), MAKERS OF. 


Easterbrook, Alleard & Co, Ltd, Sheffield; and 
39, Lime-st, London, E.C. 

Grimshaw & Baxter, 29 to 57, Goswell-rd, Lon- 
don, E.C. 
HAINES & CO, 55, Minories, London, Е.С. 
HARDY PATENT РАСК CO, Ltd, Heeley, Sheffield; 
and 22, Queen Victoria-st, London, E.C. 
SELIG, SONNENTHAL & CO, 85, Queen Victoria- 
st, and Lambeth-hill, London, Е.С. (Selig 
London) 

WILLCOX (W. H.) & CO, Limited, Offices 23, 
Warehouses 54 and 56, Southwark-st, Lon- 
don, S.E. See Advt., р. 3 


VOLTMETERS, MAKERS OF. 


BECKETT & PARKER, Tenby-st, Birmingham 

British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. See Advt., p. 1091 


láte 
Electric Measuring Instruments. 
Ammeters, Voltmeters, Wattmeters, 
Self- Recording and Indicating. 
Self-Recording and other Instruments ж 
ж for all Scientific and Industrial Purposes 


. ЧИШЕНӘ tà ~ = 


Sole Wholesale 
Samplesand JOSEPH LEVI & 00., % Aents 
Formerly 40, Furnival St., Holb rn. 
Telegraphic Address: '' Leviathan Loudon.” 
Telephone No. 1001 Holborn, 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Can: nbury, London, №. See insert Advt. 
facing p. 1292 

CROMPTON & CO, Limited, Salisbury House, 
London Wall, London, E.C.; and Branches. 
Works: Chelmsford See Advt. inside front 
cover 

Electrical Company, Limited, 121-125, Charing 
Cross-rd, and 162, Shaftesbury-ave, London, 
W.C. ; Grosvenor-chmbrs, 33, Blackfriars-st. 
Manchester ; Baltic-chambers, Wellington- 
st, Gia-gow ; 134, North-st, Brighton ; 17, 
York-st, Sheffield; and at Belfast and 
Dublin See insert Advt. facing p. 1092 

ELLIOTT BROS, Century Works, Lewisham. 
London, S.E. (Ohm London, 218 Deptford) 
London office: 36, Leicester-sq, W.C. (385. 
Gerrard) 

EVERSHED & VIGNOLES, Limited, Aston-lane 
Works, Chiswick, W., and 110, Cannon-st, 
E.C., London 

GENERAL ELECTRIC COMPANY, Ltd, 67, 
69 and 71, Queen Victoria-st, London, E. C.: 
and at Glasgow, Birmingham Newcastle-on- 
Tyne, Manchester and Dublin See Advt., 
p. 1090 

GRIFFIN (JOHN J.)& SONS, Ltd, 20-26, Sar- 
dinia-st, Lincoln’s Inn-fields, London, W.C. 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, Е.С. See Advt.. p. б 

Kelvin & James Waite, Ltd, 16-20, Camoridge-at 
Glasgow ; and 66, Victoria-st, London, S.W. 

LEVI (JOSEPH) & CO, 97, Hatton-gdn, London 
Е.С. (Sole Wholesale Agents for Jule 
Richard (late Richard Frères), Paris) 8e 
Advt. above : 

MeWhirter, William, 214, Holm-st, Glasgow 

Moul & Co, 76-78, York-st, Westminster, Londor 
S.W. 

Moy (Ernest Е.), Ltd, 2, 5 & 4, Greenland- 
Camden Towo, London, N.W. 

Mudford's Arrow Electrical Works, Jackson-r 
Holloway, London, N. 


plac 


(For Telegraphic Addresses and Telephone Numbers sec Alphabetical Section.) 
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NALDER BROTHERS & THOMPSON, 


Managing Directors : F. H. NALDBR and B. THOMPSON. 


ыы 


AMMETERS, VOLTMETERS, RECORDERS, 


Deal-Beat Movi 


Coil Instruments, in 
Gin. and Sin. 8. 


‚ from &3 


CIRCUIT- 


SWITCHBOARDS. 


OHMMETERS & GEN & GENERATORS. 


TRANSFORMER INSTRUMENTS 
for High-Tension Work. 


Telegrams: OCCLUDE LONDON. 
Telephone Nos. 124 and 6124 Bank. 


BREAKERS 


AND 


Dead. 3 Instruments 
Edgewi: Я 
{тот 28 IE. 


34, Queen Streot, Cheapside, LONDON, Е.С. 


AGENTS. 


BERRY, SKINNER & CO., 65, King Street, Man. ` 
chester. 


WM. McGEOCH & CO., Ltd., Morrison's Court, 
108, Argyle Street, Glasgow. 

VANDAM, MARSH & Co., Ltd., 11, Upper Priory, 
Birmingham. 


ROBERT BOWRAN & CO., 3, St. Nicholas Bldgs. 
Newcastle-on-Tyne. 

LUCIEN ЕВРТЕ, 11bis, Rue de Maubeuge, Paris. 

OSWALD HAES, 56, Margaret Street, Sydney. 

BALMER LAWRIE & Co., Calcutta. (Lugano. 

STULIO ELETTROTECNICO INDUSTRIALE, 


NALDER BROS.& THOMPSON,Ltd,34,Queen- 
st, London, E.C. 8ee Advt. above and p. 


1022 

PAUL, ROBERT W., 68, High Holborn, W.C. 
and Newton-avenue Worke, New Southgate, 
N., London See Advt., p. 1162 

PITKIN (JAMES) & co., 56, Red 
Clerkenwell, London, E. C. 

SIEMENS BROTHERS & 00, LIMITED, 12, Queen 
Anne's-gate (Siemens London, 480 West- 
minster), and Lork- mansion, Vork st (Stem- 
bralos London, 4572 Westminster), West- 
minster, London, S.W. Works: Woolwich 
and Stafford. Branches: Newcastle-on- Tyne, 
Glasgow, Hull, Bristol, Leeds and Саго Я ; 
also at Sydney and Melbourne 

Spagnoletti (J. E.) & Co, Goldhawk Works, 
Goldbawk-rd, London, W. 

Vander vell (C. A. )& Со, Chapter Works, Chapter- 
rd, Willesden Green, London, N W. 

Walsall Electrical Co, Ltd, 57, Bridge-st, Wal- 
sall ; and at Liverpool London Office and 
Showroom : Mr. A. H. Hunt, 115.117, 
Cannon-st, E.C. 


Lion-st, 


VOLCAMISED ELECTRIC LICHT WIRES АМО CABLES, 
MAKERS OF. 


Callender’s Cable and Construction Company, 
Limited, Hamilton House, Victoria Embank- 
ment, London, Е.С. Works: Belvedere, Kent 

CONCORDIA ELECTRIC WIRE CO, Ltd, 34, 
Queen-st, London, E.C. 


CONNOLLY BROS., Ltd, Blackley. Manchester 
(Connolly Blackle y, 2361) London: 301 
and 303, Euston-rd, N.W. ; and Maritime- 
buildmgs, King-street, Newcastle-on-Tyne 
See Advt., p. 1075 

Craigpark Electric Cable Co, Ltd, Flemington-st, 
Springburn, Glasgow; and 17, Victoria-st, 
London, S.W. 

Felten & Guilleaume Carlawerk Actien-Gesell- 
schaft. Mülheim-on Rhine (Agents: W. Е. 
Dennis & Co, Albert-bldgs, 49, Queen Vic- 
toria-st, London, Е.С.) See Advt., p. 7 

FRANKENBURG (L) & SONS, Ltd, Greengate 
Leather & Rubber Works, Salford, Manches- 
ter; 1, Cripplegate-bldgs, Wood-st, Loudon, 
Е.С. ; and 62, Robertson-st, Glasgow 

GLOVER (W. T. ) & CO, Ltd, Trafford Park, 
Manchester ; and Parliament- -mans, Victoria- 
st, London, S W. 

INDIA RUBBER, GUTTA PERCHA & TELE- 
GRAPH WORKS CO, Ltd, 106, Cannon-st, 
London, Е.С. Works: Silvertown, Essex ; and 
Persan, France 8ee Advt., p. 534 

JOHNSON &PHILLIPS'ELECTRIC CABLE WORKS, 
Old Charlton, Kent; and 14, Union-ct, Old 
Brvad-st, London, Е.С. бөө Advt., р. б 

Johnstone (Beujamio) & Со, Ltd, Ascham-street, 
Keatish Town, Loudon, N.W. 

Liverpool Electric Cable Co, Ltd, Vauzhall-road, 
Liverpool 

LONDON ELECTRIC WIRE CO, Ltd, Anchor 
Works, Playhouse-yd, Golden-lane, London, 
Е.С. See Advt., p. 8 
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RHYNOX SHEET FIBRE ln 


The only actual Manufacturers in in Great Britain of SHEET 


FIBRE. 


Works: Litherland d (L’pool). 
Registered Head Offices: 55-56, eee LANE, 1090; LONDON. Telephone : 


Telegrams: RHYNOX L’POOL. 
Telephone: 458 WATERLOO. 


SYNG. LONDON. 
= HOLBORN. 


SIEMENS BROTHERS & CO, LIMITED, 12, Que u- 
Anne's-gate (Siemens London, 450 West- 
minster), and York-mansion, York-st (^iem- 
bralos London, 52 W eatminster), West- 
minster, London, 8. W. Works: Woolwich 
and Stafford. Вг-пеће. : Neweastle-on- Tyne, 
Glasgow, Hull, Bristol, Leeds and Cardiff ; 
also at Stdney and Melbourne 

Union Cable Co, Ltd, College Hill-chmbrs, 23g, 
College. hill, Cannon -ot, London, Е.С. See 
Advt., p. 1048 

WESTERN ELECTRIC COMPANY, Bridge- 
cbmtra.171,.QueenVictoria-st. London, EC: 
and North Woolwich See Advt , р. 756 


VULCANISED FIBRE MANUFACTURERS (sce also 
insulating Materials Makers, р. 1223). 
American Hard Fibre Со, 8, Redcross-st, Lon- 

don, E.C. 

BURNS, J., 76, Little Britain, London, E.C. 
See Advt., p. 1225 

CORT (ARTHUR) & CO, 277, Camberwell New- 
rd, and Leipsic Works, Camberwell, Lon- 
don, S.E. Bee Advt., р. 1224 

MOSSES & MITCHELL, 68 to 71, Chiswell-at, 
London. E.C. 

“RHYNOX” SHEET FIBRE СО, Ltd, 55-56, 
Chancery-lane, London, W.C.: and 83-85, 
Sefton-rd, Litherland, Liverpool See. Adyt., 
above 

WILLCOX (W. Н.) & CO, Limited, Offices 23, 
Warehouses 34 & 36, Southwark-st, Lon- 
don, 5.Е. See Advt., р. 3 


VULCANISINC CURES FOR ELECTRIC CABLES. 
GLOVER (W. T.) & CO, Ltd, Trafford Park. Man- 
chester ; and Parliament-mans, Victoria-st, 
Londen, S.W. 
JOHNSON & PHILLIPS, Victoria Works Old 
Charlton, Kent; and 14, Union-ct, Old 
Broad.st, London, Е.С. See Advt., p. 5 


VULCANITE MANUFACTURERS (see also Insulating 
Materials Makers, р. 1223). 
Cort (Arthur) & Co., 277, Camberwell New-rd, 
and Leipsic Works, Camberwell, London, S. E. 
See Advt., p. 122€ 


VULCANITE 


DR. HEINR. TRAUN & SONS 
1 Harburg India Fee С Сел 
LONDON WAREHOUSE: Е. WINTER. 

8 REDCROSS STREET, Е.С. 

Telephone: 3186 Cent ral. 


EBONITE 


FLEMING, BIRKBY & GOODALL, Ltd, West 
Grove Mill, Halifax ; & 39, Lime-st, London, 
Е.С. (Fleming Halifax, 48 ; Jimerow won- 
don, 2300 Avenue) See Advts., pp. 1063 
and 1270 

Hessherg Brothera, 102, Fenchurch-st, London. 
E.C. 

MOSSES & MITCHELL, 68 to 71, Chiswell-st, 
London, E.C. 

New York Hamburg India Rubber Со, Я, 
Moorfields, London, Е.С. 

TRAUN (Dr. HEINR.) & SONS (formerly Har- 
burg India Rubber C. Co), 8, Redcross-st, 
London, Е.С. See Advts., pp. 1071, 1234 
and below 

WINTER, F. 8, Redcross-st, London, EC. 
Bee Advts., pp. 1071, 1224 and below 


WALL PLUCS, MAKERS DF. 


CONSOLIDATED ELECTRICAL СО, 144. 
Northampton Worke, Northampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 

PATENT PLUG CO, Ltd, 9, Carteret-st, West- 
minster, London, S.W. 


WALL SOCKETS, PLUCS OR CONNECTORS, 
MAKERS OF. 


Bonnella (D. Н.) & Son, Ltd, 58 & 60, Mortimer- 
st, W., and 43, Kirby-st, Hatton- edn, E.C., 
London See Advt., p. 1335 

CONSOLIDATED ELECTRICAL e., Lu. 
Northampton Worke, Northampt p- gro. 
Canonbury, London, N. Bee insert Advt 
facing p. 1292 

DORMAN & SMITH, Ordsal Station Electrica! 
Works, Salford, Manchester ; and 94, Char 
ing Cross- rd, London, W.C. See Advt.. p. 6 

Lundberg, A. P., Pioneer Elec- REC? 
trical Works, 477-487, IEK TRI 
Liverpool - rd, London, N. 

See Advt., р. 1292 TRADE MARK 


WARMING AND VENTILATING CONTRACTORS. 


BRITISH PROMETHEUS COMPANY, Ltl. 
18, London-rd, Kingston-on-Thames ( Prome- 
theus Kingston- on- Thames, 199P.0. Kingston! 
For details of our Мапијас теза see page 788 

Matthewa & Yates, Limited, Swinton, Lancs. ; 
and London 


WASHERS AND RIVETS, MAKERS OF. 


HARRIS (A. E.) & CO, 95, Camden-st, Bir- 
mingham Bee Advt., р. 16 


JENKS (A. E.) & CATTELL, Heath Town, 


Wolverhampton 
Black and Bright Steel, Turned and Chamyered. 


‘HARRIS-ANDERSON 
Absolutely Remove all Oil PU Ri FI ER S. 


from Condensed Water. 


Reagents Automatically supplied without weighing. 


No Objectionable or Scale-Forming Matter introduced into the water. 


Specially Adapted for Electric Light & Power Plants, and for all Condensing Engines. 


LET E ere aln 


у" 73. 


. ФРЛЕТЕ 


ГОРА, У ЕН: “ee. 


LM 


‘* HARRIS- ANDERSON " PURIFIER, Canning Town Electricity Station, West Ham. 
Capacity, 16,000 gallons per hour. 


ROYAL ORDNANCE FACTORIES, Woo/wich Arsenal. 
Messrs. KYNOCH, LTD., Birmingham. 


SUNDERLAND CORPORATION, Hylton Road Station 
(now largely extended). 


Messrs, JOHN SMEDLEY & D LTD., Lea Mills, 
Matlock (now largely extended 


МЕВЗЕУ TUNNEL RAILWAY, Pacts Generating Station 
WESTON-SUPER-MARE, Electric Generating Station. 
MAZAWATTEE TEA Co., (то., Меш Cross. 

NEWCAS TLE-ON- -TYNE, Electric Generating Station, 


Neptune Ba 


Sik JAMES LAINC & SONS, LTD., Sunderland. 


HASTINCS CORPORATION, E/ectric Generating Station. 
CARDIFF CORPORATION, £/ectric Generating Station. 
DUNDEE CORPORATION, £/ectric Generating Station. 
Messrs. WM. CORY & SONS, LTD., Erith. 

EAST ВАМО MINES. 

COUNTY BOROUCH oF WEST HAM, Canning Town Station 
PALMER'S SHIPYARD, Jarrow-on-Tyne. 
NORTH-EASTERN RAILWAY CO., // 

HOLLOWAY BROS., LTD., Belvedere Road, London, S.E. 
LONDON COUNTY COUNCIL, New Tramway Station, 


reenwich (eight units, "capacity 32,000 gallons 
per hour). &0., &. 


EXTRACT FROM ONE TESTIMONIAL. 


much 


For over twelve months we have been using a ‘ HARRIS-ANDERSON' FEED WATER PURIFIER, and I have 
u. Mer ра in stating that it has proved to be entirely successful in fulfilling its object. 


fter passing through the apparatus the water is quite clear and bright, and internal examination of the 
oilers shows no trace of oil on the plates, flues or tubes." 


‚ . MANUFACTURED BY . . 


London, Sunderland & Greenock. 


See over for further particulars, 


HARRIS-ANDERSON' 
c WATER SOFTENERS 


Perfectly Simple. 
For any Quantity and Quality of Water. 


Reagents Exactly Apportioned as required without weighing. 


AMONG THOSE SUPPLIED OR UNDER CONSTRUCTION ARE: 


THE LONDONDERRY COLLIERIES. au, WILLIAMSON & CORDER, Ltd., 
TYNEMOUTH GAS COMPANY. ч Newcastle-on-Tyne. 
MERSEY TUNNEL RAILWAY, LONDON COUNTY COUNCIL, New 


Electric Station, | Tramway Station, Greenwich. 
HASTINGS CORPORATION. | &c., &c. 
* | * 
\ 
a4 е 
~ — — — 
Harris- Anderson Softener, Tynemouth Gas Со. 
EXTRACT FROM ONE TESTIMONIAL. 
“I have pleasure in saying that the HARRIS WATER SOFTENER is working very satisfactorily. It reduc еъ 

the hardness of the limestone water from twenty degrees to six degrees, and removes a large amount of cde posit. 


MANUFACTURED BY . . 


Те: HARRIS PATENT FEED WATER FILTER 


LIMITED, 
73, Queen Victoria Street, London, E.C. 
26, St. Thomas Street, FORME: T 5 ioe 
к elephone:; 973 NK 
SUNDERLAND. | Telegrams, “ 9 НЕ St eg? AND. 
2, Hamilton 5treet, Telegrams: 5 dab 
GREENOCK. са Telephone: 127. * 


See over for further particulars. 
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WATCHMEN'S TIME RECISTERS, MAKERS OF. 

GENT & CO, Ltd, Faraday Works, Leicester 
(Loudstone Leicester, 151); ЗА Upper Thames- 
st, London, Е.С. (Kuifecdge London, S135 
Bank): 67, High- bridge, Newcastle-on- Tyne 
(JI. ); 16, Во-ещагу-в:. Belfast; and 51, 
Buchanan-st, Glasgow Bee Advt., p. 1305 

Stockall iJ. J.) & Sons, Ltd, 6, 8 and 10, Clerken- 
well-rd, London, E.C. 


WATCH AND CLOCK MAKERS. 
Saith (S.) & Son, 9, Strand, London, W.C. 
Stockall (J. J.) & Sons, Ltd, 6, 8 aud 10, Clerken- 
well-rd, London, Е.С. 


WATER ALARMS (FOR BOILERS), MAKERS OF. 
Wallach Bros, 57, Gracechurch-st, London, Е.С. 


WATCHES AND CLOCKS, NON-MACNETISABLE (sce 
Non-Magnetisable Watches and Clocks, p. 1255'. 


WATER CAUCES, MAKERS OF. ` 


Хаков (Thoe.; & Sons, 4 and 5, Osborn.place 
Brick-lane, London, E. 

Toney & Sons, Tay Glass Works, Perth 

Wallach Droe, 57, Gracechurch-st, London, Е.С. 

WILLCOX (W. H.) & CO, Lünited, Otfices 23, 
Warehouses 34 and 36, Southwark-st, Lon- 


don, S.E. See Advt., p. 3 
WATER LEVEL INDICATORS AND CONTACTS, 
MAKERS OF. 


GENT & CO, Ltd, Faraday Works, Leicester 
Lodestone Leicester, 151); 3a,U pper Thames- 
st, London, Е.С. (A nifcedge London, 8135 
Bank), 67, High Bridge, Newcastle-on-Tyne 
(1135); 16, Rosemary-st, Belfast; and 51, 
Buchanan-at, Glasgow Вее advt., р. 1805 

INDIA RUBBER, GUTTA PERCHA & TELE. 
GRAPH WORKS СО, Ltd, 106, Cannon-st, 
London, Е.С. Works: Silver own, Essex ; 
aod Persan, France See Advt., р. 53% 

McWhirter, William, 214, Holm.at, Glasgow 


WATER LEVELS (ELECTRIC), MAKERS OF. 


BRITISH L. M. ERICSSON MANUFAC TUR. 
ING CO, Ltd, Byron House, 82-85, Flee.- 
st, London, Е.С. Works: Beeston, Notts. 
Bee Advt., р. 1304 


WATER LEVEL INDICATORS AND CONTACTS, 


| MAKERS OF. 
Wallach Broe, 57, Gracechurch-st, London, Е.С, 


WATER POWER DEVELOPMENT , SPECIALISTS IN. 
Antrobue, W., Gradwell-st Works, Stockport 
SILKES (GILBERT) & CO, Ltd, Canal Iron 

Works, Kendal, Westmoreland 
Hughes, G. H.,97, Queen Victoria-at, London, Е.С. 


WATERPROOF CLOTH AND CANVAS, MAKERS OF. 
THOMAS (Manchester), Ltd, 21, Major- 
3t, Manchester (Beela Manchester, 72) ; and 
2 Budge-row, London, Е.С. (1733 Dank) 
Works: London and Salford See Advt., 
P. 1228 


WATER POWER SPECIALIST. 
Hughes, G. H.,97, Queen Victoria-st, London, E.C. 


WATERPROOF FITTINCS, MAKERS OF. 


Kramer (Н. V.) & Co, Locksbrook, Bath ; 19, 
Pine-st, Manchester; and 110, Brunswick.at, 
Glasgow 


WATERPROOF PAPERS FOR INSULATION, MAKERS OF. 


BRIGGS, THOMAS (Manchester), Ltd, 21, Major- 
st. Manchester í Beela Manchester, 72) ; and 
2. budge-row, London, E.C. (4733 Bank 
Works: London aud Salford Bee Advt., 
p. 1228 

PAPER CUTTING COMPANY, Ltd, 90, Gos. 
well-rd, London, Е.С. 

Cutters to the Trade. 


WATER PURIFIERS, MAKERS OF. 


BADCOCK & WILCOX, Ltd. Oriel House, Каг- 
ringdon-st, London, E. C.: 21, St. Vincent. pi, 
Glasgow ; 14, Deansgate, Manchester; Royal 
Exchange-bldgs, Middlesborough; 12, Paper- 
bltgx. Pink-lane, Newcastle; 129, Bute-st.. 
Сати: and Winchester House, Victoria-sy, 
Birmingham. &с. Bee Advt. inside back cover 

HARRIS PATENT FEED WATER FILTER, LTD, 
75, Queen Victoria-st, London, E. ('.; aud at 
Sunderland and Greenock See insert Advt: 
opposite 

London & General Water Purifying Co, Ltd, 
157, Strand, London, W.C. 

MAXIM SIR HIRAM) ELECTRICAL & ENGI- 
NEERING CO, Ltd, Maxim Works, Gilling- 
hani--t, Westminster, London, S.W. 

MIRRLEES WATSON CO, Ltd, Scotland-st, Glas- 
gow ` and 158. Gresham House, Old Broad- 
з". London, E.C. 

Royles, Ltd, Dalham Engineering Works, 
Irlain, near Manchester 


WATER SOFTENING PLANT, MAKERS OF. 


BABCOCK & WILCOX, Ltd, Oriel House, Far- 
ringdon-st, London, E. C.; 21, St. Vincent-pl, 
Glasgow ; 14, Deansgate, Manchester; Royal 
Exchange-)ldgs, Middlesborough; 12, Paper- 
bldgs, Pink-lane, Newcastle; 129, Bute- 
at, Cardiff: and Winchester House, Victoria- 
aq, Birmiugham, «с. See Advt. inside back 
cover 

BAKER'S PATENT APPLIANCES СО, Ltd, 
Melrose-st Works, Scarborough Вее Advt, p 13 

DOULTON & CO, Lid, Royal Doulton Potteries, 
Lambeth, Londou, S.E. See Advts., pp, 
1077 and 1230 

HARRIS PATENT FEED WATER FILTER, LTD, 
75, Queen Victoria-8t, London, E. C.; and at 
Sunderland and Greenock See insert Advt. 
opposite 

Hughe +, С. H.,97, Queen Victoria-st, London,E.C. 

Lawrence Patent Water Softener & Sterilizer Co, 
Ltd, Noriand Works, U xbridge-rd, London, W. 

Masson, Scott & Co, Ltd, Coronation Wharf, 
Towuinead-rd, Fulham, London, S.W. 

Mather & Platt, Ltd, Salford Iron Works, Man- 
chester ( Mather Manchester); and at London 
and Glasgow 
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THERMAL 
WATER 
SOFTENER. 


FULL PARTICULARS ON APPLICATION, 


J. DEFRIES « SONS, LTD. 


146 & 147, Houndsditch, LONDON, E. 


MAXIM (SIR HIRAM) ELECTRICAL& ENGI- 
NEERING CO, Ltd, Maxim Works, Gil- 
lingham-st, Westminster, London, S. W. 

Porter-Clark Co, 165, Queen Victoria-st, Lon- 
don, E.C. 

Puleometer Engineering Co, Ltd, 61 and 63, 
Queen Victoria-street, London, E.C. ; Nine 
Elms Iron Works, Reading, Berks. ; and at 
Glasgow, Leeds and Liverpool 

Royles, Ltd, Dalham Engineering Works, 
Irlam, near Manchester 

STANHOPE WATER ENGINEERING 00, Ltd, 
20, Bucklersbury, London, E.C. 

Water Softening & Purifying United Patents, 
Ltd, 30 & 31, Swithin's-lane, London, 
E.C. 


WATER SUPPLY, CONTRACTORS FOR. 
Duke & Ockenden, 126, Southwark-st, Loudon, 
S.E 


Hughes, С. H., 97, Queen Victoria-st, London, 
ЕС. 


WATER-TIGHT ELECTRIC BELLS AND FITTINCS, 
MAKERS OF. 


CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, №. 8ее insert Advt. 
facing р. 1292 

GENT & CO, Ltd, Faraday Works, Leicester 
(Load stone Leicester, 151); За Upper Thames- 
мс, London, Е.С. ( Anifeedge London, 8135 
Bank); 67, High- bridge, Newcastle-on-Tyne 
(113); 16, Rosemary-st, Belfast; and 51, 

‚ Buchanan-st, Glasgow See Advt., p. 1305 


WATER-TIGHT ELECTRIC LICNT FITTINCS, 
MAKERS OF. 


CONSOLIDATED ELECTRICAL CO, Ltd, 
Northampton Works, Northampton-grove, 
Canonbury, London, N. fee insert Advt. 
facing p. 1292 

DORMAN & SMITH, Ordsal Station Electrical 
Works, Salford, Manchester ; & 94, Charing 
Cross-rd, London, W.C. See Advt., p. 6 

HUPFELD & CO, 38, Finsbury Pavement, 
London, E.C. 


M'Geoch (William) & Co, Ltd, 46, Coventry- ud. 
Birmingham; 108, Argyle-st, Glasgow ; and 
11, Charing Cross-rd, London, W.C. 8 
Advt., p. 1295 

REASON MANUFACTURING СО, Ltd. Offices 
and Works: Lewes-rd, Brighton See Adyt.. 
p. 1094 


WATTMETERS, MAKERS OF. 


EVERETT, EDGCUMBE & CO, 151 and 182, 
Great Satfron-hill, London, E.C. See Advt., 
p. 1021 
PAUL, ROBERT W., 68, High Holborn, W.C., 
and Newton-avenue Works, New Southgate 
N., London Вее Advt., p. 1162 
Duddell-Mather Standard Wattmeters. 


WHEELS (MACHINE-MOULDED), MAKERS OF. 


Jackson (P. R.) & Co, Ltd, Salford Rolling Mills. 
Manchester 


WHEELS AND AXLES, MAKERS OF. 


BERGISH STEEL FOUNDRY, 39, Victoris-st. 
Westminster, London, S.W. | 

Hadfield's Steel Foundry Co, Ltd, East Hecla 
Works, Tinsley, Sheffield ; and 50, Lime-st. 
London, E.C. 

HARDY PATENT PICK CO, Ltd, Heeley, Shef- 
field; & 22, Queen Victoria-st, London, E.C. 

HURST, NELSON & CO, Ltd, Motherwell ; Chats- 
worth Wagon Works, near Chesterfield ; and 
14, Leadenhall-st, London, Е.С. 


WHITE METAL MANUFACTURERS. 


BUMSTED & CHANDLER, Cannock Chase 
Foundry and Engine Works, Hedneeford, 
Staffs. See Advt., p. 10 

PHOSPHOR-BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, S.E. 
Зее Advt. p. 1012 

YOUNGS, Ryland-street Works, Birmingham 


WINCHES (ELECTRIC), MAKERS OF. 


CLARKE, CHAPMAN & CO, Ltd, Victoria 
Works, Gateshead-on- Tyne; 50, Fenchurch- 
at, London, EC: Tower. ада, Water.st, 
Liverpool; 36, Victoria-st, Manchester; ап.) 
81, St. Vincent-st, Glasgow See Advt., p. 24 
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Gla:gow Electric Crane and Hoist Co, Ltd, Park- 
head, Glasgow 

Kramer (Н. & V.) Co, Locksbrook, Bath; 19, 
Pine-st, Manchester ; and 110, Brunswick.st, 


Glasgow 


WINDMILLS, MAKERS OF. 
Ike & Ockenden, 126, South wark-st, London, 


4. 


WIRE CASINCS AND CLEATS, MAKERS Of. 


Кее also Casing Manufacturers, р. 1045) 


Addington Timber, Slate and Cement Co, Ltd, 
Clarence Wharf. Surrey Canal, London, S.E. 
HARRIS, J. К. & G., 
98R, Wil«on-at, Finsbury, E.C., 
107-8-9, Snows Fields, Newcomen-st, S.E. 
Victoria Wharf, Palmer-rd, Green-st, Bethnal 
Green, E., LONDON ; and Roding Timber 
Yard and Joinery Works, Ilford, Essex 
See Advt., p. 1046 
Harrison, J., 24 and 26, Charlotte-at. Old.at, 
London, E.C. 
Hindle, T., Accrington Saw Milla, Accrington 


WIRE CORD MANUFACTURERS. 


Connolly Bros., Limited, Blackley, Manchester 
(Connollys Blaekl у, 2361) London: 301 
and 303, Euston-rd, N. W.; and Maritime- 
bldgs, King-st, Newcastle-on- Tyne Вее 
Advt, p. 1076 

Felten & Guilleaume Carlawerk Actien-Gesell- 
schaft, Mulheim-on-Khine (Agents: W. F. 
Dennis & Co, Albert-bldgs, 49, Queen Vic- 
toria-st, London, Е.С.) Вее Advt., p. 7 

SLOVER (W. T.) & Co, Ltd, Trafford Park, 
Manchester ; and Parliament-mans, Victoria- 
st, London, S.W. 

HAGGIE (В. HOOD) & SON, Ltd, Queen-st, New- 
castle-on- Ty ne; and 35, Lime-st, London, Е.С. 
Bee Адућа., pp. 859 aud 1243 

Lewis, Joseph, 5 and 6, Great Winchester-st, 
London, К.С. 

Saxonia Electrical Wire Co, Ruan Works, Roan- 
st, Greenwich, London, S.E. 


WIRE COVERERS. 
Ceneral. 


CONCORDIA ELECTRIC WIRE CO, Ltd, 34, 
Queen-et, London, Е.С. 

CONNOLLY BROS., Limited, Blackley, Man- 
chester (Connollys Blackley, 2361) London: 
301 and 303, Euston-rd, N. W.;: and Mari- 
time-bldgs, Kg at, Newcastle-on-Tyne Bee 
Advt., р. 1075 

DENNIS (W. Е.) & CO, Albert-bldge, 49, Queen 
Victoria-st, London, Е.С. (Agents for Felten 
and Guilleaume Carlswerk Actien-Gesell- 
schaft, Mülheim-on-Rhine) See Advt., p. 7 

PRANKENBURG (1) & SONS, Ltd, Greengate 
Leather and Rubber Works, Salford, Man- 
chester ; 1, Cripplegate-bldgs, Wood-st, Lon- 
den, Е C.; and 62, Robertson-st, Glasgow 

GLOVER (W. T.) & CO, Ltd, Trafford Park, Man- 
chester ; and Parliament-mans, Victoria-st, 
London, S.W. 


ELECTRICAL COPPER WIRE 


Guaranteed 1007 Conductivity. 
DRAWN BY OUR SPECIAL PROCESS. 
The Desideratum for all Electrical Purposes. 


090000000000 


GEORGE CHRISTIE, LTD., 
LADYWELL WIRE WORKS, 
GLASGOW. 


TELEGRAPHIC ADDRESS : “ LADYWELL CLASCOW." 


ee —„— 


JOHNSON & PHILLIPS' ELECTRIC CABLE WORKS, 
Old Charlton, Kent ; and 14, Union-ct, Old 
Broad-st, London, Е.С. See Advt, p. 5 

LONDON ELECTRIC WIRE CO, Ltd, Anchor 
Works, Playhouse-yd, Golden-lane, London, 
Е.С. See Advt., p. 8 

Reliance Electrical Wire Company, 36, 34 and 24, 
Spital-sq, Bishopsgate, London, Е.С. 

SIBMENS BROTHERS & CO, LIMITED, 12, Queen 
Aune's-gate (Siemens London, 150 West- 
minster),and York-wansion, York-st (Siem- 
hralos London, 442 Westminster), West- 
min- ter, London, SW. Works: Woolwich 
and Stafford. Branches: Newcastle-on-Tyne, 
Glasgow, Hull, Bristol, Leeds aud Cardiff ; 
also at Sydney and Melbourne 

Union Cable Co, Ltd, College Hill-chmbrs, 23g, 
College-hill, Cannon.at, London, Е.С. See 
Advt., p. 1043 

WESTERN ELECTRIC CO, Pridge-chinbr, 
171, Queen Victoria-st, London, E.C. ; and 
North Woolwich Вее Advt., p. 756 


Cotton. 


Concordia Electric Wire Co, Ltd, 34 Oueen et 
London, Е.С. 

Union Cable Co, Ltd, College Hill-chmbrs, 23g, 
College-hill, Cannon-st, London, Е.С. See 
Advt., p. 1043 


India Rubber and Cutta-Percha. 


Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Mulheim-on- Rhine (Agents: W. F. 
Dennis & Co, Albert-bldgs, 49, Queen Vic- 
toria-st, London, E. C.) See Advt., p. 7 

GLOVER (W. T.) & CO, Limited, Trafford Park, 
Manchester; and Parliament-mans, Victoria- 
at, London, S.W. 

GRIFFITHS BROS. & CO, Macks-rd, Ber. 
mondsey, London, S.E. (Aquol London, 
507 Hop) See Advt., p. 1190 

Anti-Sulphuric Enamel, for protecting wires 

from the action of chemical fumes, gases, 

moisture, de. ; Armour Fire Proofing Paint 
for cotton covering. 

HENLEY’S (У. Т.) TELEGRAPH WORKS 
CO, Ltd, Blomfield-st, London, E.C. Works: 
North Woolwich See Advt., p. 1076 
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Union Cable Co, Ltd, College Hill-chmbrs, 23g, 
College-hill Cannon-st, London, Е.С. See 
Advt., p. 1043 


Insulated. 


BRITISH INSULATED AND HELSBY CABLES, 
Ltd Offices: Prescot, Lancs., and Helsby, 
near Warrington ; and аб Lennox House. 
Norfolk-st, London, W.C. Works : Prescot, 
Helsby and Liverpool See insert Advt. 
facing p. 1042 

Connolly Bros., Limited, Blackley, Manchester 
(Connollys Blackley, 2361) London: 301 
and 303, Euston-rd, N.W.; and Maritime- 
bldgs, King-st, Newcastle-on-Tyne See 
Advt., p 1075 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Mülheim-on-Rhine (Agente: У. Е. 
Dennis & Co, Albert-bldgs, 49, Queen 
Victoria-st, London, Е.С.) See Advt., p. 7 

GLOVER (W. T.) & CO Ltd, Trafford Park, 
Manchester; and Parlament. maus Victoria- 
st, London, S.W. 

GRIFFITHS BROS. & CO, Macks-rd, Ber- 
mondsey, London, S.E. (Aquol London, 
807 Hop) See Advt., p. 1190 

Anti-Sulphuric Enamel, and ARMALAC," for 

coating and insulating wires, cables, «с. ; 

Armour Fire Proofing Paint for cotton 
covering. 

HENLEY'S (У. T.) TELEGRAPH WORKS 
CO, Ltd, Blomfield-st, London, Е.С. Works: 
North Woolwich See Advt., p. 1076 

JOHNSON & PHILLIPS’ ELECTRIC CABLE WORKS, 
Old Charlton, Kent; and 14, Union-ct, Old 
Broad-st,, London, Е.С. See Advt., p. 5 

Saxonia Electrical Wire Co, Roan Works, Roan- 
st, Greenwicb, London, S.E. 

Union Cable Co, Ltd, College Hill-chmbrs, 23g, 
College-hil!l, Cannon-st, London, Е.С. Bee 
Advt., p. 106° 

WESTERN ELECTRIC COMPANY, Bridge- 
chmbrs,171,Queen Victoria-st, London,E.C.; 
and North Woolwich See Advt., p 756 


Silk. 


CONCORDIA ELECTRIC WIRE CO, Ltd, 34, 
Queen-st, London, E.C. 

Захоша Electrical Wire Co, Roan Works, Roan- 
st., Greenwich, London, S.E. 

Union Cable Co, Ltd, College Hill-chmbrs, 23x, 
College-hill, Cannon-st, London, Е.С. See 
Advt., p. 1043 


WIRE COVERINC AND ELECTRIC CABLE MACHINERY 
MAKERS ОР. 


Birch (G.) & Co, Islington Tool Works, Salford, 
Manchester 

Iddon Bros., Leyland, near Preston 

JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent ; and 14, Union-court, Old 
Broad-st, London, E.C. See Advt., p. 5 

Larmuth (T.) & Co, Cross- In, Salford. Manchester 

Robinson (Joseph) & Co, Springfield-lane Iron 
Works, Salford, Manchester | 

SELIG, SONNENTHAL & CO, 85, Queen Victoria- 
at, and Lambeth-hill, London, Е.С. (Selig | 
London) 


Washington & Co, Limited, Sowerby Bridge, 
Yorks. 


Brown (James) & Co, St. Paul’s-rd Works, 
Coventry 

CHRISTIE, GEORGE, Limited, Lady well Wire 
Works, Glasgow See Advt. on preceding 
page 

Concordia Electric Wire Co. Ltd, , Queen-st, 
London, Е.С. 

Espir. Fernand, 3, East India-ave, London, E.C. 
Sole Agents for the Compagnie des Trefileries 
du Häere (anciens Etablissements Lazare- 
Weiller) See Advts. in CONTINENTAL 
DIVISION 

Felten & Guilleaume Carlswerk Actien-Gesell 
schaft, Mülheim-on-Rhine Agents: W. F. 
Dennis & Co, Albert.bldgs, 49, Queen 
Victoria-st, London. Е.С.) See Advt., p. 7 

Hawkins Bros & Co, Ltd, Hatfield-st, Golden- 
lane, London, E. C. 

Johnson (Richard), Clapham & Morris, Ltd, 
Lever-st, Manchester; and Liverpool 

LONDON ELECTRIC WIRE COMPANY. 
Limited, Anchor Works, Playhouse-yard, 
Golden-sq, London, Е.С. See Advt., р. 8 

NORTH BRITISH WIRE MANUFACTURING 
COMPANY, 130, Fleet-st, London, E. C.; and 
71, West Nile-st, Glasgow See Advt, 
p. 1069 

RAMSDEN, CAMM & CO, Limited, Brighouee, 
Yorkshire See Advt., p. 13 

Sheffield Wire Co, Sylvester-gdns, Sheffield 

Stanton Bros., 72, Shoe-lane, London, E.C. 

Stanton, F. & E., Lewisham, London, S.E. 


WIRE CAUCE MANUFACTURERS. 


Baker, Arthur W., Excelsior Works, Winwick-r), 
Warrington 

EDELSTEN (JOHN) & SON, Meney Works, 
Warrington fee Advt., р. 14 

ELLIOTT BROS, Century Works, Lewisham. 
London, S.E. (Олт London, 215 Deptford) 
London office: 36, Leicester-sq., W.C. 
(3852 Gerrard) 


WIRE AND CABLE MANUFACTURERS AND DEALERS. 


(See also Telegraph Wire Makers and Telephone 
Wire Makers.) 


Aachener Iron and Steel Company, 110, Cannon. 
st, London, E.C. 

Bateman, James, Park House Mills, Low Moor, 
Bradford 

Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh (Dealers) 

Beckmann & Со, 21, Finabury-st, London, E. C. 

Binns, J. & A., West Mount Works, Halifax 

Brearley, Ralph, Wocdland Wire Mill, Brighouse 

Burt (J. H. & Ce), 143, Cannon-street, London. 
Е.С. 

Busby (E.) & Son, Dartmouth.st, Birmingham 

CHRISTIE, GEORGE, Limited, Ladywell Wire 
Worka, Glasgow 8ee Advt., on preceding 
page 

CONCORDIA ELECTRIC WIRE CO, Ltd, A, Queen 
st, London, E.C. 
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DENNIS (W. Е.) & CO (Ageuts for Felten and 
Guilleaume Carlswerk Actien-(iesellscliaft 
Mülheim-on- Rhine), Albert-bldgs, 49, Queen 
Vietoria-st, London, E.C. See Advt., p. 7 

Dugard Bros, Vulcan Mills, Birmingham 

EDISON & SWAN UNITED ELECTRIC 
LIGHT СО, Ltd, Ediswan-bldgs, 36 and 37, 
Queen-st, Cheapside, and (Supply Dept.) 11, 
College-hill, London, Е.С. (Те phone E 
9 28, 925 and 023 Bank); and Branches See 
insert Advt. facing p. 1218 

· Espir, Fernand, 3, East. India-avenue, London, 
Е.С. Sole Agent for the Campugnie des 
Trefileries du Havre (anciens Etablisse- 
ments Lazare Weiller) See Advts. in Con- 
TINENTAL DIVISION 

Eyre (Wm.)& Nephew, 1, Tithebarn-st, Liverpool 

Felten & Guilleaume Сагјажегк Actien- Gesell- 
schaft, Mülheim-on-Hhine (Agents : W. F. 
Dennis & Co, Albert-bldgs, 49, Queen Vic- 
toria-st, London, Е.С.) See Advt., р. 7 

Fleitmann, Witte & Со, 86, Leadenhall-st, Lon- 
don, E.C. 

Geoffrey & Delore (A. Н. Hunt), 115-117, 
Cannon-st, London, Е.С. 

GLOVER (W. T. & CO, Ltd, Trafford Park, Man- 
chester ` and Parliament-inans, Victoria-st, 
London, S.W. 

Hallam (G.) & Co, Walkley Bank, near Sheffield 

Hartley (John) & Co, Heeler, Shetheld 

Hirst (C.) & Sons, Exchange Mills, Cleckheaton, 
Dewsbury 

JOHNSON & PHILLIPS’ ELECTRIC CABLE WORKS 
Old Charlton, Kent; and 14, Union-ct, Old 
Broad-st, London, Е.С. See Advt., p. 5 

Johnstone, Benjamin & Со, Ltd, 10, Ascham.st, 
Kentish Town, London, N.W. 

Land and Sea Cable Works, Ltd Nippes, 
Cologne), 27, Mincing-lane, London, Е.С. 
LONDON ELECTRIC WIKE CO, Ltd, Anchor 
Worke, Playhouse-yd, Golden-lane, London, 

Е.С. See Advt., p. 8 

Longford Wire Co, Ltd, Dallam-lane, Warrington 

NORTH BRITISH WIRE MANUFACTUR- 
ING СО, 130, Fleet-st, London, E. C.; and 71, 
West Nile-st, Gla«gow 806 Advt., p. 1069 

Ormiston (P.) & Sons, 53, Clerkenwell-rd, Lon- 
don, E.C. 

PHOSPHOR BRONZE COMPANY, Limited, 
87, Sumner-st, Southwark, London, S.E. 
(Phosphor Bronze, Copper and Silicium- 
Bronze Wire) see Advt., p. 1012 

Rickard, William, Ltd, Ashbourne- road Milla, 
Derby 

Rylands Bros, Ltd, Wire Mills, Warrington ; and 
London 

Shipman (J.) & Co, Wire Mills, Sheffield 

Standard Wire Co, West Mill, Sowerby Bridge, 
Yorks. 

Union Cable Co, Ltd, College Hill-chmbrs, 258, 
College Hill, Cannon-st, London, Е.С. See 
Advt., p. 1043 


WIRE ROPE MANUFACTURERS. 


BRUNTON (W. К.) & SON, Musselburgh, Scotland 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Mülheim-on-Rhine. (Agents: W. F. 
Dennis & Co, Albert-bldgs, 49, Queen Vic- 
toria-st, London, Е.С.) See Advt., p. 7 
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GLOVER (W.T.) & CO,Ltl, Trafford Park, Man- 
chester; and Parliament-mans, Vietoria-st, 
London, S.W. 

HAGGIE (R. HOOD) & SON, LTD, Queen-st, New- 
castle-on- Tyne ` & 35, Liine-st, London, E. C. 
Bee Advts., pp. 859 aud 1243 

Ironmongers’ Supply Со, 63a, Fortess.rd, N. W., 
and Holloway, N., London 

Lewis, Joseph, 5 and 6, Great Winchester“ st, 
London, E. C. 

Ser “ Lightning Conductor Manufacturers de.” 

Saxonia Electrical Wire Со, Roan Works, Roan- 
st, Greenwich, London, S.E. 


WIRE STAPLES, MANUFACTURERS OF, 


Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Mulheim-on-Rhine (Agents: W. F. 
Dennis & Co, Albert-bldys, 49, Queen Vic- 
toria-st, London, E. C.) See Advt., p. 7 

RAMSDEN, CAMM & CO, Limited, Brighouse, 
Yorks. See Advt. р. 13 


WIRE STRANDINC MACHINERY, MAKERS OF. 


JOHNSON & PHILLIPS, Victoria Works, Old 
Charlton, Kent; and 14, Union-court, Old 
Broad-st, London, E. C. See Advt., p. 5 

Larmuth (T., & Co, Сгова-1р, Salford, Manchester 

STAMM, W., 25, College-bill, Cannon-st, Lon- 
don, К.С. See Advt., p. 1041 

Washington & Co, Ltd, Sowerby Bridge, Yorks. 


WIRE TESTING MACHINERY, MAKERS OF. 


Denison (Samuel) & Son, Hunslet Carr, near 
Leeds ; and 32, Gracechurch-st, Loud, Е.С. 
Larmuth (T.) & Co, Cross- In, Salford, Manchester 


WIRE WORKERS AND WEAVERS. 


CHRISTIE, GEORGE, Limited, Lady well Wire 
Works, Glasgow See Advt., p. 1331 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Mülheim-on-Rhine (Agents: W. Е. 
Dennis & Co, Albert.bidys, 49, Queen Vic- 
toria-st, London, Е.С.) See Advt., p. 7 

NORTH BRITISH WIRE MANUFACTURING 
COMPANY, 130, Fleet-st, London, E. C.: and 
71, West Nile-st, Glasgow See Advt., p. 1069 


WIRELESS TELECRAPHY, APPARATUS FOR, 
MAKERS OF. 


Brown, А. C., 7, Queen-sq, Eldon-st, Finsbury, 
London, E.C. 

COX, HARRY W., Ltd, 9, 10, and 11, Cursitor-st, 
Chancery-In, London, Е.С. See Adyt. р. 1336 

Lodge-Muirhead Wireless and General Tele- 
graphy Syndicate, Ltd, 54, Old Broad-st, 
London, Е.С. 

Marconi's Wireless Telegraph Co, Ltd, 18, Finch- 
lane, London, E.C. 

Miller, Leslie, 95, Hatton-garden, London, E.C. 

Rosenberg (A.) & Co, 21, Southampton-row, 
London, W.C. 

Signals Syndicate, Ltd, 77, King-street, Man- 
chester 

Sullivan, Н. W., 19, Great Winchester-st, Lon- 


don, E.C. 
E-D 92 
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WIRELESS TELECRAPHY, EXPERTS IN. 


De Bingham, T. M., 5, Marsden-ct, Manchester 

Eccles, Dr. W. H., South Western Polytechnic, 
Chelsea, London, S.W. 

Fleming, Prof. J. A., University College, Gower- 
st, London, W.C. 

Lodge, Sir Oliver J., Birmingham University, and 
Mariemont, Edgbaston, Birmingham 

Marconi, G., 18, Finch-lane, London; E.C. 

Maskelyne, Nevile, Egyptian Hall, Piccadilly, 
London, W. 

Preece, Sir У. H., К.С.В., 8, Queen Anne's- 

te, London, S.W.; and Gothic Lodge, 

Wimbledon 

Sullivan, H. W., 19, Gt Winchester. st, Lond, E. C. 


WIRINC BUILDINCS, CONTRACTORS FOR. 
See also Contractors, Wiring, page 1057) 


BRUSH ELECTRICAL ENGINEERING CO, 
Ltd, Victoria Works, Belvedere-rd, Lambeth, 
London, S.E. 

Cork Electrical Free Wiring Co, 91в, South 
Mall, Cork 

DRAKE & GORHAM, Ltd, 66, Victoria-st, West- 
minster, London, S.W.; 47, Spring-gdns, 
Manchester: and Baltic-chmbrs, 50, Well- 
ington-st, Glasgow See Advt., p. 15 

GENT & HURLEY, 44, Belvoir-st. Leicester 

Gifkins (A. V.) & Co, 68, Victoria-st, London, S. W. 

GLOVER (Е. A.) СО, Ltd, 10 and 12, Garrick- 
8t, Covent Garden, London, W.C. 

Gregory, C., b, Eastgate, Lincoln 

HULETT (D.) & CO, Ltd, 55 and 56, High Hol- 
born (works : Hand-court), London, W.C. 

Jones, S. W. H., 20, New-st, Worcester 

McAulay, Clark & McLaren, 10, Dixon-st, Glasgow 

National Electrie Construction Co, Ltd, 34, 
Victoria-st, London, S.W. 

Strode & Co, 48, Osnaburgh-st, N.W., 188, Picca- 
dilly, W., and 67, St. Paul’s-churchyard, 
E.C., London 

Tate (L. G.) & Co., 20, Bucklersbury, London, E. C.; 
and Vineyard House, Richmond, Surrey 

TAYLOR, THOMAS H., 94, Baron's Court - rd, 
West Kensington, London, W. 

Vernon (D.) & Co, High Wycombe, Bucks. 


WIRING SYSTEMS, CONTRACTORS FOR. 


British Westinghouse Electric & M'fg. Co, Ltd, 
Westinghouse-building, Norfolk-st, Strand, 
London, W.C. Bee Advt., p. 1091 

Drake & Gorham, Ltd, 66, Victoriia-st, West- 
minster, London, S.W.; 47, Spring-gdns, 
Manchester ; and Baltic-chmbrs, 50, Well- 
ington-st, Glasgow See Advt., p. 15 

Gifkins (A. V.) & Co, 68 Victoria-st, London, S. W. 

SIMPLEX STEEL CONDUIT CO, Ltd, The. 
Head Offices: 80, Digbeth, Birmingham 
(Economy Birmingham, 2955) Works: 
Coventry-st, Birmingham Also at Mansion 
House-chmbrs, 20, Bucklerabury, London, 
E.C.( Audiphone London, 602 Bank); 1, Peel- 
at, Maochester (Economical Manchester, 
090.25); 57, Moorfields, Liverpool (77X); and 
165a, West George-st, Glasgow (Simplex 
Glasgow, 2177 Corp.) (L. M. Waterhouse, 
A. M. I. C E, MIER, General Manager, 
Westinghouse-bldg, Strand, London, W. C.) 
Bee insert Advt. facing p. 1054 


WIRINC TUBES AND CONDUITS, MAKERS OF AND 
DEALERS IN. 


SIMPLEX STEEL CONDUIT СО., Ltd, The. 
Head Offices: 80, Digbeth, Birmingbam 
(Economy Birmingham, 2055) Works: 
Coventry-st, Birmingham. Also at Mansion 
House-chmbrs, 20, Bucklersbury, London, 
Е.С. (Audiphone London, 602 Bank); 1., 
Peel-st, Manchester (Económical Manchester, 
09025, 37, Moorfields, Liverpool (77 X); and 
165a, West George-st, Glasgow (Simplex 
Glasgow, 5177 Corp.) (L. M. Waterhouse, 
A. M. I. C. E., M. I. E. E., General Manager, 
Westinghouse-bidg, Strand, London, W. C.) 
Bee insert Advt. facing p. 1054 


WOOD BLOCKS FOR ELECTRICAL PURPOSES, 
MAKERS OF. 


Baxendale & Co, Miller-st, Manchester ; and at 
Edinburgh 

BONNELLA (D. H.) & SON, Ltd, 58 and 60, 
Mortimer-st, W., and 45, Kirby.st, Hatton- 
gdn, E.C., London Bee Advt., р, 1336 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Worke, Nortbampton-grove, 
Canonbury, London, N. See insert Advt. 
facing p. 1292 


WOOD FITTINGS FOR ELECTRICAL PURPOSES, 
MAKERS OF. 


ВАТЕ, В. A., 394, Leather-lane, London, Е.С. 
Bee Advt. on p. 1335 

Beecroft & Wightman, Ltd, Harris.st, Brad- 
ford ; and Burleigh-st, Hull 

BONNELLA (D. H.) & 80N, Ltd, 58and 60, Morti- 
mer-st, W.. and 43, Kirby-st, Hatton-gdn, 
E.C.,Loudon  8ee Advt. oppoelte 

Brown & Co, McAlpine-st, Glasgow 

Burrow (J.) & Son, Usher-st, Bradford 

Causley, S. & C., 35, High-st, Kingsland, Lon- 
don, N.E. 

CONSOLIDATED ELECTRICAL СО, Ltd, 
Northampton Works. Northampton-grove, 
Canonbury, London, №. Bee insert Advt. 
facing p. 1292 

Cook, Lewis, 88, Church-st, West Ham, London, E. 

GOODWIN (Н. С.) & SON, 16, Charles-street 
Hatton-gdn, London, Е.С. Bee Advt. 
opposite 

HARRIS, J. F. & G., 
58R, Wilson- st, Finsbury, E. C., 

107-8-9, Snows Fields, Newcomen-st, S. E. 
Victoria Wharf, Palmer rd, Green- st, Bethnal 
Green, E., LONDON; and the Roding 
Timber Yard and Joinery Works, II ford, 
Essex See Advt., p. 1046 

Gray (Avon) & Co, Breedon Cross Works, 
Stirchley, Birmingham 

Littauer, James, 72, Finsbury Pavement, and 
4, Crosa-st, London, Е.С. 

Middlemiss, W, Nesfield-st, Bradford 

Spratt Bros, Tudor Works, Tudor-rd, Hackney, 
London, N.E. 

Vigers Bros, 67, King William.st, F C., and 
Stanley Bridge Wharf, King's- rd, S. W., 
London 


135 ELECTRICAL TRADES DIRECTORY.—1904. 


\00—Х-ВАУ 


D. H. BONNELLA & SON, 


Manufaoturing Electricians, LTD. 
IVORY, BONE, HORN, EBONITE, FIBRE & WOOD TURNERS 


BELL BELLS. inoicators. TELEP HONE & FITTINGS FOR LIGHT. 


HEATING AND COOKING APPARATUS. 


FLAME & 
FANCY. 


LAMPS. 


аровезо LABLETS. 


ACCESSORIES 


BRASS, 
BONE, 
IVORY. 


58 & 60, Mortimer St., LONDON, W. wor: 43, Kirby St., Hatton Garden, Е.С. 


poda No. 1882 Gerrard. 


Telegrains—“ Boncinello London.“ 


H.8. G00DWIN & SON, Wood Turners. 


Telephone No. 4849 HOLBORN. 


MAKEKS 


ELECTRIC BELL PUSHES, CORD CRIPS, SWITCH AND GEILINC ROSE BLOCKS, 


PATTERN AND MODEL MAKERS 
BRASS AND METAL FOUNDERS, 


16, CHARLES STREET, HATTON GARDER, E.C., & 33, BERWICK STREET, SOHO, W. 


WOOD TURNERS. 


BATE, R. A., 394, Leather-lane, London, Е.С. 
See Advt. below 

BONNELLA (D. Н.) & SON, Ltd, 58 and 60, 
Mortimer-st, W., and 43, Kirby-st, Hatton- 
gdn, E.C., London See Advt. above 

GOODWIN (Н. G.)& SON, 16, Charles-st, 
Hatton-garden, London, E.C. See Advt. 
above 

HARRIS, J. F. & G., 
58R, Wilson-st, Finsbury, E. C., 
107-8-9, Snows Fields, Newcomen-st, S. E. 
Victoria Wharf, Palmer-st, Green-st, Bethnal 
Green, E, LONDON, and the Roding 
Timber Yard and Joinery Works, Ilford, 
Essex See Advt., р. 1046 

Irvin & Sellers, Preston, Lanes. ; and 7, Gamble- 
at, Belfast 

Lundberg, A. P., Pioneer Elec- REC? 
trical Works, 477-487, [EkTRIK 
Liverpool-rd, London, N. 
See Advt., р. 1292 TRADE МАРУ. 

Spratt Bros., Tudor Works, Tudor-rd, Hackney, 
London, Е. 


WOODITE MANUFACTURERS. 


" WOODITE" COMPANY, Mitcham Common, 
Surrey Bee Advt., p. 12 


X-RAY APPARATUS, MAKERS OF. 


COX, HARRY W., Ltd, 9, 10 and 11, Cursitor- 
st, Chancery-lane, London, Е.С. See Advt. 
next page 

Isenthal & Co, 85, Mortimer-st, Cavendish - sq, 
London, W. 

JOHNSON, '"MATTHEY & CO, Ltd, 74 to 81, 
Hatton-gdn, London, W ©, See Advt, p. 
1261 

Miller, Leslie, 95, Hatton-garden, London, Е.С. 

Mudford's Arrow Electrical W orks, J ackson- rd, 
Holloway, London, N. 

MUIRHEAD & СО, 54, Old Broad-st, London, 
Е.С. Works: Elmers End, Kent See Advt., 
p. 1156 

PITKIN (JAMES) & CO, 56 Red Lion-st, Clerken- 
well, London, Е.С. 

Rosenberg (A.) & Co, 21, Southampton-row, 
London, W.C. 


R. BATE, Wood Turner 


IN HARD AND SOFT WOOD, IVORY, HORN AND EBONITE. 


MAKER OF every description of Bell Pushes, Switch and Ceiling Blocks, Handles, 
Holder Parts, Cord Grips, Bobbins, &c., Mouthpieces for Telephone and Speaking Tubes. 


Special Turnings to Pattern or Sketches. $Switohboards and Cabinet Case Work. 
Cadby's Steam Works, 391, Leather Lane, London. 
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V-DAY. Wick FREQUENGY and WIRELESS 
| 4 


TELEGRAPHY APPARATUS. 


GOX’S NEW PORTABLE ARMY COIL. 


COX'S GOLD MEDAL RECORD TUBES. 
Solo Makors of 


MACKENZIE-DAVIDSON MERCURY INTERRUPTER. 


B GOX’S NEW ELECTROLYTIC BREAK AND NEW HIGH: 
| FREQUENCY APPARATUS. 


| TD., ACTUAL 9, 10 & 11. CURSITOR ВТ, 
——————— 


X-RAY APPARATUS, SPECIALISTS IN. Baxendale & Co, Miller-st, Manchester ; and 
Cox, HARRY W., Ltd, 9, 10 and 11, Cursitor- at Edinburgh ` — 
st, Chancery-ln, London, Е.С. See Advt. | CROGGON & CO, Limited, 16 and 230, Upper 


above Thames at, London, E. C.; 2, Bixteth-st, 
Rosenberg ( A.) & Co, 21, Southampton-row, Lon- Liverpool ; and 7, John-st, Glasgow 
don, W.C. London Zinc Mills, Limited, Wenlock-road, 
ZINC FROMTS FOR ELECTRIC BELL INDICATORS, inde T MTS & CO, LIMITED, 12, Queen 
MAKERS OF. | Anne's-gate (Siemens London, 450 West- 
Thwaites Bros., 25, St. John-st-rd, Clerkenwell, minster), and York-mansion, York-st (Sien- 
London, E.C. brolos London, 452 Westminster), West- 
minater, London, S. W. Works: Woolwich 
ZINC ROD AND BATTERY PLATE MANUFACTURERS. and Stafford. Branches: Newcastle-on- Tyne, 
| | Вгађу (Fredk.) & Co, Ltd, 552 to 364, Euston- Glasgow, Hull, Bristol, Leeds and Cardiff ; 
| anim rd, London, N.W., &c. also at Sydney and Melbourne 
M owns 
TL ПЕНЕТА 
"но e | 
1 BOOKS ON WIRELESS TELEGRAPHY & X-RAYS. 
DI, WAAT P EE 
IN: НИНА SIGNALLING ACROSS SPACE WITHOUT WIRES. Ву Sir Oliver J. Lodge. 
ad New and Enlarged Edition. Very fully Illustrated. Price 58. nett, Рог 
d E d Free, 5s. 3d. 
ES |, WIRELESS TELEGRAPHY. Ву C. Н. Sewall. 98. 
| WIRELESS TELEGRAPHY : A History of. By J. J. Fahie. 68. 
i P WIRELESS TELEGRAPHY AND HERTZIAN WAVES. Ву S. Е. Bottone. 3s 
1 WIRELESS TELEGRAPHY. By G. W. D. Tunzelmann, B. Sc. 18. 64. 


л LA TELEGRAFIA SENZA FILO. Ву Profs. А. Righi and B. Dessau. 108, 
WIRELESS TELEGRAPHY. Ву Dr. M. Ernst. 18, 
| TELEGRAPHIE SANS FILS. Ву André Вгоса. 38. 64. 

Жз TELEGRAPHIE OHNE DRAHT. By Adolph Frasch. 58. 6d. [63. nett. 
dë PRACTICAL RADIOGRAPHY. By A.W. Isenthal and Н. S. Ward. 8rd Edition. 
SS THE X-RAY ; or, Риого Рару of the Invisible. Ву W. J. Morton and 
! i Е. W. Hammer. 48. 6d. [Phillips. 5s. Post Free. 
i ск; а BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. By C. E. S. 
| X-RAYS, THEIR PRODUCTION AND APPLICATION. By F. S. Kolle, М.р. 5х. 


* THE DISCHARGE OF ELECTRICITY THROUGH GASES. By Prof. J. J. 
CE M Thomson, D.Sc., F.R.S. 48. 6d. nett. 

4 см nad ELECTRIC WAVES. Ву Н. M. MacDonald. 108. nett. [10s. 6d. nett. 
la ans“ RONTGEN RAYS IN MEDICAL WORK. By D. Walsh, M. D. 2nd Edition. 
bn — 7 RONTGEN RAYS, AND THE РНЕМОМЕМА OF THE CATHODE AND 
Mit: dessen éch ANODE. By E. P. Thompson and W. A. Anthony. 88. 


"THE ELECTRICIAN " PRIN TING AND PUBLISHING 00.. LTD. 
1, 2 and 3, Salisbury Court, Fleet Street, London, Е.С. 


$ The Electrician ” 
EOTRICAL TRADES DIRECTORY 
| AND HANDBOOK. 

1904, 


NDEX TO CONTENTS = 


` TA 
ү ОР 
р 1 
T2 


e ONTINENTAL, ASIATIC AND AFRICAN, CENTRAL AND 


JT. 1 AMERICAN, AND UNITED STATES DIVISIONS, 
* Е 
Vi 


af 
€t 
> des 


> ~ 


E E-D 93 


7 | Digitized Бу Google 


] d 
| | 
ЖИ | 
| | A 
| 
DN. 


1 
| ба 
gd m EL 
|| p 
WR xg. 
2 * qw 

РВ 
i T є 
eighe | 
„ va >» H 
| ы | 
af 
| (4 
D 
‚ | 
| 
Lt 1 
ИГ d | 
1 
* zi d 
4 } 
8 " 
d | | 
| 
‚|| 
à e | 
U || 
М | 
. n * H 
iw " f, Sé 
we ПАР ` 
15 —— ei | 
M— В: $. 
e 
vi i 

в | 
11 4 
| | 

1 "IK 


1338 1904.— THE ELECTRICIAN" 


INDEX TO CONTENTS. 


COLONIAL, CONTINENTAL, ASIATIC AND AFRICAN, CENTRAL 
AND SOUTH AMERICAN, AND UNITED STATES DIVISIONS. 


Central 


; | Conti- Asiatic & & South United 
bene nental. | African. Ameri- | States. 
| | | сап. 

Page. | Page. Раде. | Page. | Page. 
Directory of Professions and Trades connected 
with Electricity :— 
Alphabetically Arranged........................ | 1349 1409 | 1481 | 1505 152% 
Classified according to Professions and Trades 1382 1457 1494 1518 1550 
Accumulator Accessories, Makers of ...................... 1382 | 1458 | — | — => 
Accumulator Tubes, Makers op; — | 1458. -— | — — 
Аа № Makes ОС АОИ = 1457 — | — — 
Agents, Rlectric and General .........-............ эзле | — — 1494 — — 
Agents, Manufacturers! eem eee eel 1382 1458 — — — 
Americau Mane Agents кан ЊЕ ЛИН 1382 — — = — 
J т A ⁰•·˙- же — 1458 — —- ЕЗ 
Arbitrators, Electrical and Mechanical........ ови usd eie — 1458 — — — 
Arc Lamp Carbons, Makers oů ß Коња — 1458 — — — 
AN ge eC ey Be AA E EE ! 1382 1455 — — 1550 
Arc Lamps, *nclosed, Long Burning, Makers of ........... — Ht | a = | — 
Armature Wires and Cables, Makers 01................ ки oe 1458 | — — — 
Armoured Cables and Wires, Мак, та of ..........,....... 1382 1458 | — — | — 
Art Fittings for Electric Light, Makers ohh. — 1458 | —- -- | — 
„ оса LIA ELT TT TET CY. — 1458 — | — PA 
Batteries, Primary, Макори . eege Age EE € a5 — 1459 | — | -- | ЕЧ 
Batteries. Рома не, Чак OF Zeg, со ан оваа ва ресе, Të | 14643 | — — — 
Batteries General, По, ИРИ — | 4458 | — | = — 
Batteries, Mechoal, Makers Of... sc ae AA RES rhe Eh ко ны — 1458 — T | — 
Batteries, Btorago, Makers ОБ о аса на на eret ios 1382 1459 | — 1500 
Cables (Electric), Maléfé АВА А ООН 1289 — — — — 
Carbon Dynamo Brushes, Makers of ...................... — 1460 -- -- — 
Carbon BILDADE ũ ũ ссу cose tess EE e — 1460 — — — 
Carbon Kod and Battery Plate Makers. — 1460 — — — 
Carbons for Arc Lamps, Makers of ...... — ..... .. — 1459 — E -- 
Central Stations. Contractors for the Equipment and | 
JJ B EQUO AB e CREATE OX — 1460 — | -- -- 
Chemical Appiiance and Apparatus, Makers and ен — 140 — ' - 
Chemical Glass aud Aoplian:e Maker 22 * — | 14 | — | = | — 
China Goods for Electrical Purposes, Makers of — ne | — — — 
Commutator Compounds, Makers oo — — — — 1550 
Cencentrie Underground Wires and Cables, , Makers en 1253 — — — | — 
Conductors, Electrical, Makers of . e пе RS — 1460 — | => — 
Conduits and l'ubes, Manufacturers +? AT ée $^ d — 1460 — | — > OE 
Crucibies, Makers of ..,... 5 n uox NES че | — |- — 
Designers and Praughtsmen.. D or vnde | 1353 — 3 — | = | — 
Dental Appliances (Electric), Makers of. за + -- 1460 | — — | — 
Морије Apparatus for Lighthouses, Makers 6" АМИН E — 140 | — | = — 
Ра па Apparatus, Makera of, for мешина ТҮГІ — 146) — | — — 
Dynamos, Makers of 25a REA 3 ——m 3. 1600 | — — | 
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COLONIAL GOVERNMENT ELECTRICAL DEPARTMENTS. 
— 0 — 

One of the principal drawbacks experienced in the endeavour to introduce 
new inventions, & c., to the notice of the heads of Government departments is the 
difficulty of selecting from the lists usually given the proper persons to be 
. With the object of rendering assistance, we have introduced the 
following authentic information for the benefit of manufacturers and patentees of 
instruments, apparatus and plant who may desire to introduce electrical goods. 


AUSTRALIA, COMMONWEALTH OF. 
(Comprising New South Wales, Victoria, Queensland, South Australia, Western 
Australia and Tasmania.) 
Postmaster-General : Hon. Sir P. О. Fysh, K. C. M. G., М.Р. 
Secretary to Department: Robert T. Scott, I.S.O. 
NEW SOUTH WALES. 
Becretary for Public Works: Hon. E. W. O'Sullivan. 
Deputy Postmaster-General : James Dalgarno. 

Electrician: J. Y. Nelson. Assistant: А. A. Dircks. 

Chief Commissioner of Railways : C. N. J. Oliver, J.P. 
Engineer-in-Chief for Existing Railways: James Fraser. 

Chief Mechanical Engineer: W. Thow, 
Engineer-in-Chief for Railway Construction: Н. Deane, M. A., M. I. C. E. 
VICTORIA. 


Deputy Postmaster-General and General Supt. of State Telegraphs: Lt.-Col. 
F. L. Outtrim. 

Telegraph Engineer and Chief Electrician : H. W. Jenvey. Assistant: T. Howard. 
Chief Engineer and Manager Telephone Department: H. W. Jenvey. 
Chairman of Railways Commissioners : Thos. Tait. 

Railway Telegraph Superintendent and Electrician: W. А. Holmes. 
Engineer-in-Chief : M. E. Kernot. 

Head of Tramway Department : W. G. Sprigg. 

Chief Engineer and Manager: H A. Wilcox. 

SOUTH AUSTRALIA. 


Head Superintendent : Sir Charles Todd, K.C.M.G., M.A., F.R.S. 
Chief Clerk : R. W. M. Waddy. 
Electrician and Inspector of Telephones: С. А. Unbehaun. 
RAILWAY SERVICE, 
Engineer- in-Chief: А. B. Moncrieff. 
Chief Electrician: Thos. J. Dewhirst. 
QUEENSLAND. 
Deputy Postmaster-General : George H. Buzacott. 
Electrical Engineer: John Hesketh. 
Chief Assistant: J. К. Bradford. 
Chief Manager and Inspector of Telegraphs: Е. L. Hanna. 
District Manager (Northern Division): T. A Gulliver. 
District Manager (Central Division): J. Brenan. 
Secretary for Railways and Public Works: Hon. J. Leahy. 
Commissioner for Railways: Robert J. Gray. 
WESTERN AUSTRALIA. 
Deputy Postmaster-General : R. A. Sholl. 
Engineer-in-Chief of Railways: С. 5. R. Palmer, 
Commissioner of Railways: W. J. George. 
TELEGRAPH AND TELEPHONE SERVICE. 
Government Electrician and Electrical Engineer : 
William J. Hancock, M. I. E. E., A. M. I. C. E. | 
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TASMANIA. 
TELEGRAPH AND TELEPHONE SERVICE. 
Deputy Postmaster-General and Supt. of Telegraphs: H. L. D'Emden (Hobart). 
Electrician : J. J. McDonald. 
Inspector: G. E. D. Morey (Hobart). 
Manager: Frank P. Bowden (Hobart). 
Overseers of Lines: E. Edwards (Hobart), P. Bryan (Launceston). 
GOVERNMENT RAILWAY TELEGRAPHs.— Superintendent: John J. McDonald. 


BAHAMAS. 
Col. Secretary : J. K. G. T. Spencer-Churchill. 
Superintendent of Telegraphs: P. H. Burns. 


BARBADOS. 
Col. Secretary : 5. W. Knaggs. 
Colonial Postmaster: W. Н. Bailey. 


BRITISH GUIANA. 
Post, TELEGRAPH AND TELEPHONE DEPARTMENT. 
Postmaster-General : F. W. Collier. 
Consulting Electrician: Sir У. Н. Preece, K.C.B. (London). 
Chief Electrician : H. Guthrie Spain. 
Telephone Exchange Manager: J. Alsing. 
(А private Telephone system is operated by the Post Office). 


BRITISH NORTH BORNEO. 
Postmaster-General and Superintendent of Telegraphs: R. Scott Atkinson. 
Director of Government Railways: J. M. Gavey. 
Chief Engineer : J. Hall. 


CANADA. 

PuBLIC WORKS DEPARTMENT, 
Minister : Hon. Jas. Sutherland. 
General Superintendent : D. H. Keeley, Ottawa. 
Technical Assistant: J. A. Parr. 

District Superintendents :—J. 5. Macdonald, Qu’Appelle (North West Territory), 
A. Malouin, West Point (Island of Anticosti); D. C. Dawson, St. John, 
N.B. (Cape Breton, Nova Scotia): A. Le Bourdais, Grindstone Island 
(Magdalen Islands) ; E. Tétu, Pentecost, Q. (North Shore St. Lawrence, East 
of Bersimis); M. W. Crean, Vancouver, B.C. (Yukon and North British 
Columbia); W. Henderson, Victoria, B.C. (Vancouver Island) ; C. C. Seeley, 
Grand Manan, N.B. (Day of Fundy); Edwin Pope, Quebec (North Shore St. 
Lawrence, West of Bersimis) ; J. Mc. R. Selkirk, Leamington, Ont. (Pelee Island). 


INLAND REVENUE DEPARTMENT. , 
Chief Electrical Engineer and Superintendent of Standards: Ormond Higman, M. I. E. E. 


CAPE COLONY. 


Posr AND TELEGRAPH ESTABLISHMENT. 
Postmaster-General : Sir S. French, K. C. M. G. 
Secretary: B. M. Duff, M. I. E. E. 

Assistant Secretary: W. T. Hoal. 

Chief Clerk: J. Wilson. 

Chief Engineer and Electrician : J. P. Edwards, M. I. E. E. 
Assistant Engineer: W. Standford, M. I. E. E. 
Government Electrician (Acting): J. Denham, M. I. E. E. 
PUBLIC WORKS DEPARTMENT. 
Commissioner: Hon. А. Douglass, M. L. A. 
Secretary for Public Works: L. Mansergh. 

Chief Inspector: J. Newey, M. I. C. E. 
Architect : А. G. Howard. 

Engineer: W. Westhofen, M.I.C.E. 

Electrical Adviser: J. Denham, M.I E.E. 
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RAILWAY DEPARTMENT. 
General Manager: T. $. McEwen. 
Engineer-in-Chief : J. Brown, C.M.G. 
Chief Locomotive Superintendent : H. Beatty, C.M.G 
Chief Trattic Manager: G. C. Clark, C.M.G. 
Electrical Engineer: J. Denham, M. I. E. E. 
Assistant Electrical Engineer : F. Pickering. 
Electrical Signalling Engineer: J. Hamilton. 
TRANSVAAL COLONY. 
Colonial Secretary : W. Е. Davidson, C.M.G. 
Postmaster-General : F. Frank Brown. 
Secretary Telegraph and Telephone те : W. J. Woolley, 
Commissioner of Mines: W. Wybergh. 
Director of Public Works : Lieut.-Col. G. Н. Fowler, К.Е. 
Director of Education: Fabian Ware. 
Commissioner of Patents: J. A. $. Ducknill. 
ORANGE RIVER COLONY. 
Colonial Secretary : Н. Е. Wilson, C.M.G. 
Postmaster-General: A. Falck. 
Secretary : Frank Rhodes. 


NATAL. 
Post AND TELEGRAPH DEPARTMENT. 


Postmaster-General : J. Maxwell Hibbard, 
Telegraph Engineer: R. W. Weightman, М.Г.Е.Е. 
RAILWAY DEPARTMENT. 

General Manager of Railways: Sir David Hunter, K.C.M.G. 
Engineer-in-Chief : J. W. Shores, C.M.G. 

Chief Engineer of Public Works: J. Е. E. Barnes, C.M.G. 
Engineer of Harbour Works: С, J. Crofts. 
CEYLON. 

Director of Public Works: F. A. Cooper. 
Postmaster-Greneral : H. L. Moysey. 
Superintendent of Telegraphs and Electrician : Drogo Montagu. 
Manager of Railways : G. P. Greene. 

INDIA. 

SUPREME GOVERNMENT, CALCUTTA. 

Secretary of Public Works (Kailway Branch): A. Brereton. 
Director of Railway Construction : C. W. Hodson. 
Director-General of Telegraph Department : Е. G. Maclean, C.LE. 


Secretary of Public Works Department (Railways) of Madras: Е. J. E. Spring, C.I.E. 
Secretary of Public Works Department (Bombay) : John Tate. 
Secretary of Public Works (Railway, &c.) Department of Bengal: О. Joscelyne. 
(For Officials of Telegraph Department, see next page.) 

JAMAICA. 

TELEGRAPH SERVICE. 

Director of Public Works : Val. G. Bell, C.E. 

Postmaster: Hon. Geo. H. Pearce. 

Superintendent of Telegraphs: Harry C. Wilson, М.Т.Е.Е., M. Am. I. E. E. 
Assistant Superintendents : C. F. Duff and G. A. Hart. 

Consulting Electrician : Sir W. Н. Preece, K.C.B. (London). 
Consulting Electrical Engineer to Public Works Department : C. C. F. Monkton 
MALTA. 
Superintendent of Public Works: Hon. L. Gatt, C.M.G., C.E. 
Receiver-General and Director of Contracts : Hon. W. Casolani. 
Postmaster-General: Hon. Tom Vella. 


сезги 
кла, 
Га ВВ 
ZEN 
ый. 
deent, Жы 
del 
ВАЉА 
"esteem t 


"m E YE 
" „ер ето 


пер. 3 ce t 

ar 
үүт 
Шр rh 

С-З 


1346 1904.—“ THE ELECTRICIAN " 


MAURITIUS. 


Postmaster-General and Superintendent of Telegraphs : Г. Martin. 
Postal and Telegraph Inspector: C. Joachim, MIER 


NEW ZEALAND. 


POSTAL AND RAILWAY TELEGRAPHS AND TELEPHONE SERVICES. 
Postmaster-General, Electric Telegraph and Railways Commissioner : 
Hon. Sir J. G. Ward, K.C.M.G. 

Superintendent of Electric Lines: J. К. Logan, A. I. E. E. 
Electrician: T. Buckley. 

Assistant Electrician : W. E. Chisholm. 

Inspectors: W. G. Meddings (Auckland), C. C. Robertson (Nelson), J. W. Gannaway 
(Christchurch), J. Orchiston (Dunedin) and W. S. Furby (Wellington). 
General Manager of Railways: T. Ronayne. 

Signal and Electrical Engineer (Railways) : Н. J Wynne. 


SUDAN PROVINCES. 


Director of Posts and Telegraphs : Capt. J. S. Liddell, R.E. 
Director of Railways : Major G. B. Macauley, R.E. 
Controller of Stores : Lieut.-Col. W. H. Drage, D.S.O. 


UGANDA STATE RAILWAY TELEGRAPHS. 
Superintendent of Telegraphs : Lionel E. Caine. 


— — — — — 


INDIAN GOVERNMENT TELEGRAPH DEPARTMENT. 


Director-General.—V. G. MACLEAN, C.I.E. Deputy Director-General.—A. B. LARKINS. 


Directors. —S. Н. C. Нотснтмзом, K. I. H. I., A. M. I. C. E., M. I. E. E. (Traffic Branch ), 
В. L. D. GoMPERTZ 7 Construction Branch J. 


Deputy Directors. — T. D. BERRINGTON, Е. A. LEACH (on leave), 
Е. E. Dempster, C. I. E. ( officiating ). 


ААА 


GENERAL ESTABLISHMENT. 
Chief Superintendents, 1st Class. Superintendents, 1st Grade, continued. 


Dempster, F. E., C.I.E. (Officiating Deputy James, C. S. 
Director ). Kenyon, E. A. 
Palmer, A. L. H. | Olphert, Н. S. 
Chief Superintendents, 2nd Class. | Ve 
Hensley, Ј. W. 0 LC 
Lees, R. O. ji We 
Superintendents of Telegraphs attached to U''P ова а 
Director-General's Office. Coode, J. M. 
охаш С. Goodell, H. C. A. 
: а 
Truninger, 1. Grimes, A. J. L. 
Superintendents, 1st Grade. Henderson, W. P. 
Chappel, H. E. Hudson, E. J. B. 
Burne, O. | Leslie, №. U. К. 
Elrington, В. | Мегедић, В. 
Foord, А. W. | Simpson, M. G. 
Hill, А.Р, Sowerby-Coo, C. W. 
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INDO-EUROPEAN TELEGRAPH DEPARTMENT. 


LONDON OFFICE. A ssistunt Superintendents. 
Director-in-Chief. —H. A. Kirk. | Baggaley, Н. 
ге Clerks. | Kelly, J. H. C. 
eys, А. I. | : 
M ова WB. Aun gavin G. W. 
Parratt, С. О Maley, J. A. 
Slocombe, С. Palmer, A. J. У. 
Twisaday, C. E. J. ! Stainton, B. W, 
CONSTANTINOPLE OFFICE. Tanner, J. W. 
Agent.—La Fontaine, W. Е. J. Tebbutt. T. F 
PERSIAN GULF AND PERSIAN Townsend, Е. W. 
SECTIONS, 
Twells, J. O. 


Director (Persian Gulf).—H. W. Smith. 
Director (Persian).—R. C. Barker, C.LE. 


к, set Hlectrician.—R. Н. New, Medical Superintendent.—Dr. J. Scott, 


Wartenby, J. 


Superintendents. Teheran. 
my SC Assistant Medical Superintendents.— Dr. 
King- Wood, W. | H T. Palmer, Shiraz ; Dr. Clemenger, 


Central Persia Line. 


CANADIAN | ELECTRICAL ASSOCIATION. 


CONFEDERATION LIFE BUILDINGS, TORONTO, ONT. 


President. 
J. J. Wright, Toronto, Ont. 
Vice-Presidents. 
13% К. B. Thornton, Montreal. | 2nd, А. А. Wright, M.P., Renfrew, Ont. 
Secretary- Treasurer. 
C. H. Mortimer, Electrical News, Toronto. 
Executive Committee. 


Woodsell, E. 


J. J. Wright, Toronto. | Gordon Henderson, Hamiltoa, Ont. 
K. B. Thornton, Montreal, Que. | В. Е. Reesor, Lindsay, Ont. 

А. B. Smith, Toronto. |. С.К. Green, Hamilton, Ont. 

John Yule, Guelph, Ont. Ce. B. Hunt, London, Ont. 

P. G. Совајег, Montreal. J. А. Kammerer, Hamilton, Ont. 
А. А. Dion, Ottawa. H. O. Fisk, Peterborough, Ont. 

А. A. Wright, M.P., Renfrew, Ont. 


ROYAL SOCIETY ОЕ САМАРА. 


Ottawa, ONT. 


President of Physical, Chemical, and Mathematical Section, 
W. H. Ellis, M.D., Toronto University, Toronto, Ont. 
` Ser etar y—E. Deville. ` — 


CANADIAN ASSOCIATION OF STATIONARY ENGINEERS. 
TORONTO. 
Executive Committee. 
President —W. Oelschlager, Baden, Ont. 
Vice- President H. E. Terry, Toronto, Ont. 
Secretary W. Inglis, Toronto, Ont. 
Treasurer—J. Ironsides, Hamilton, Ont. 


је 
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ONTARIO ASSOCIATION. OF STATIONARY ENGINEERS. 
TORONTO. 
President —F. W. Donaldson, Toronto. 
Vice-President — Chas. Moseley. 
Зестеату- Гтеазитег—А. M. Wickens, Toronto. 
Registrar —J. G. Bain, 113, Yorkville- "ave, Toronto, Ont. 


NOVA SCOTIAN INSTITUTE OF SCIENCE. 


PROVINCIAL Museum, HALIFAX, Nova Scotia. 


- President —H. S. Poole, D. Sc., F. G. S., F. R. S. C. 
Vice-Presidents—F. W. W. Doane, C. E., and Prof. E. Mackay, Ph.D. 
Recording бесте е erelary—H. Piers. 


=, — — — 


ELECTRICAL ASSOCIATION OF NEW SOUTH WALES. 
109, PITT STREET, SYDNEY, N.S.W. 
President —J . R. W. Gardam, M.I.E.E. 

Past-Presulents—J. В. Bainton, M.I.E.E. and O. W. Brain, NI. I. E. E. 
Vice-Presidents—O. Haes, MIKE. and А. С. F. Webb, M. I. E. E. 
Council A. J. Arnot, MIKE. А. A. Dircks, E. Noyes, T. Rooke, M. I. E. E., 
T. P. Strickland, B. E., M. Sc.“ 
Hon. Secretary—E. Е. Moates. 


ENGINEERING ASSOCIATION OF NEW SOUTH WALES. 


Union CHAMBERS, THE EXCHANGE, GRESHAM STREET, SYDNEY, N.S.W. 


President.*—J. L. C. Rae, M.I.M.E. 
Vice-Presidents.— A. Christie and E. J. Clarkson. 
Hon. Sec.—H. V. Ahrbecker, M. I. M. E. 
Secretary. —\\. Hosking. 


——ů— — — — 


ELECTRIC CLUB OF VICTORIA. 


9, QUEEN STREET, MELBOURNE. 
| Seeretary—L. н. Ellson. 


ROYAL SOCIETY OF NEW SOUTH WALES. 


5, ELIZABETH STREET NoRTH, SYDNEY,bN.S.W. 


President —F. В. Guthrie, F.I.C., F.C.S 
Hon. Secs.—J. H. Maiden, F.L.S., and G. Н. Knibbs, F. R. A. S. 


ENGINEERING SECTION. 
Prestdent—S. H. Barraclough, A. M. I. C. E. 
Hon. Secs.— H. H. Pare, A. M. I. C. E., and J. Н. Cardew, A. NM. I. C. E. 


ROYAL SOCIETY OF VICTORIA. 


MELBOURNE, VICTORIA. 
President —Prof. E. J. White. 
Vice-Presidents—Prof. W. Baldwin Spencer, M.A., F.R.S., and J. Dennant, 
F. G. S., F. C. S. 
Hon. Seeretary— T. 5. Hall, М.А. 


CHEMICAL, METALLURGICAL AND MINING SOCIETY OF 
SOUTH AFRICA. 


P. О. Box 4375, JOHANNESBURG, TRANSVAAL, 
President —S. H. Pearce, M. I. M. M. 
Vice · Presidents — W. A. Caldecott, F.C. S., АЈ. M. M., E. Н, Johnson, John Yates. 
Est „— Fred. how land. 
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RIVER COLONY AND THE TRANSVAAL.) 


ALPHABETICAL SECTION. 


Notes.— Telegraphic and Саме Addresses and Telephone Numbers are shown in italice. In order to 
render * THe ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HANDBOOK as complete and 
serviceable as possible, the Editors will be ol dl ta receive Changes of Addresses, Names and Addresses 
not included in the present Edition, newlu- Registered Telegraphic and Cable Addresses und 
Telephone Numbers. No charge is made for inserting tbese particulars. 


An asterisk (“) prefixed to a name indicates that a BIOGRAPHICAL SKETCH appears at end ој book. 
Advertisers in Tue Directory will find prominent reference made to their Advertisements 


and to the pages in which they occur, 


REFERENCES :— 
PAGES 
CONTENTS С "У > а “ee 2 See, аа E 19-22 
INDICES TO CONTENTS... | ... "T i vg а, dë Ge .. 25-34, 1338-1340 
INDEX TO ADVERTISERS | jas ex “У ae ës Б T Ss 37-40 
ADVERTISERS' TELECRAPHIC ADDRESSES Jes geg T Sc EN "m 905 37-40 
ALPHABETICAL LIST OF TELECRAPHIC ADDRESSES . E 5 s .. facing 751 


Adamson, H., Electrical Engineer, Adelaide 
Steamship Co, Sydney, N.S.W. 
Abbott, A. H., Electrical Engineer, Octavius ' Addison, John, Electrical Engineer, P.O. Box 
Steel & Co, Calcutta 432, Kimberley, S. Africa 


ges | 
| 

Abbott. C. H., Electrical Engineer, BET, Addyman, John E., Electrical Engineer, Turner, 
| 
| 


Pringle Co, 8t. John, N.B. Hoare & Co, Bombay 
Abbott, E. K., Electrical Engineer, East Rand | Adelaide Electricity Works, Adelaide, South 

Proprietary Mines, East Hand, Transvaal Australia (Electric Lighting and Traction 
Abraham. А. J., Elec. Engineer, Ocean View Hotel, Co of Australia, Proprietors} 

Cambridge, nr. East London, Cape Colony Adelaide Electric Tramway Co, Currie-st, 
a Edison Electric Light Co, Wolfville, Adelaide 

N.S., Canada А. E. (+. Electrical Co, of South Africa, Ltd, 

Ackland, E. W., Electrical Engineer, c/o Auck- Box 70, Johannesburg, South Africa 

land Electric Tramway, Auckland, N.Z. AGENTS GENERAL FOR THE COLONIES, LIST 
Acton Corporation Electricity Works, Acto", ОР— Ser pace 7.21 


Ont., Canada Agra Municipality Elec. Works, Agra, India 
Adam, J. H., Electrical Engineer, Queen-st. Ahearn, J. J., Electrician, Ottawa Electric 
Port Louis, Mauritius Railway Co, Ottawa, Ont., Canada 
Adams Bros., Electrical Engineers, Drayton, | Ahearn & Soper, Ltd, Electrical Engineers 
Ont., Canada and Contractors, Sparks-street, Ottawa, 
Adams, Bickerton & Adams, Electrical Engi- Canada 


Ahrbecker, H. V., Electrician, Morts’ Dock & 
Eng. Co, Cameron-st, Balmain, N.S.W. 

Aitchison, Jobn, Electrical Engineer, Bangkok 
Dock Co, Bangkok, Siam 

Aitken, К. T., Electrical Engineer, Canadian 
General Electric Co, 65, Front-st, W., Tor- 
opto, Ont. 

Akroyd (H.), Stewart & Co, Electrical Engineers, 
Monatt-st, Fremantle, W. Australia 

Alabaster, W. H., Asst., Electrical Engineer. 
Corporation Electricity Works, Melbourne 


neers, Napier, N.Z. 

Adams, G. A., Electric Ligbt and Power Con- 
tractor, Adamsville, Quebec, Canada 

Adams. George, Electrical Engineer, Proprietor 
of Palace Electric Lighting Station, 253, 
Pitt-st, Зудоеу, N.S.W. 

Adams, W. J., Electrical Engineer, 163, Clar- 
ence-st, Sydney, N.S.W. 

Adams (Wm.) & Co, Electrical Engineers, 163, 
Clarence-st, Sydney, N. S. W.; and at Bris- 
bane 


ALC—AUS 
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Alcock, A. U., Electrical Engineer and Agent, 
208, Russell-st, Melbourne, Victoria | 

Alcock Electric Position Finder Co, Ltd, 31, 
Queen.st, Melbourne, Victoria | 

Alder, H. George, Electrician, Upper Dawson- | 
rd, Rockhampton, Queensiand 

Aldrieb, T. G., A.M.LE.E, Asst. Engineer, | 
Hong Kong Electric Co, Hong Kong 

Alexander (Н. А.) & Co, Electricians, 35 & 37, | 
King-st, Sydney, N.S.W. 

Alexander (J.) & Co, Electricians, Meicer-st, 
Wellington, N.Z. 

Alexander, Ј. G., Consulting Engineer, 52, 
Margaret-st., Sydney, N.S.W. 

Alexander, P., Electrical Engineer, Peter- 
borough, Ont., Canada 

Alexander (R. E.) & Son, Electric Fittings 
Makers, Campbelltown, New Brunswick 

Allan John) & Co, Electrical Engineers, 54, 
Margsret-st, Sydney, N.S.W. 

Allen, Hugh A., President Montreal Telegraph 
Co, Montreal, Canada 

Allen, James B., Electrician, Technical School, 
Perth, Western Australia | 

Alleyn, Н. М., Electrical Engineer, St. Clair, 
Talawekele, Ceylon 

Allison, Frank, Manager of Government Tele- 
phones, Launceston, Tasmania | 

Allison, Н. P., A.M.I.C.E., Electrical Еп- | 
gineer, c/o Messrs, F. & C. Osler, Calcutta, 
India 

Alliston Electric Light Company, Alliston, Ont., | 
Canada | 

+ Allo, Edmund, Electrical and Hydraulic Engi- ` 
neer, Wellington, New Zealand 

Allport, James Russell, Consulting Electrical 
Engineer, Melville-st, Hobart, Tasmania | 

Almeida & Co, Consulting Engineers, 7, Change | 
Alley, Singapore, Straits Settlements | 

Almonte Electric Light Co, Almonte, Ont., | 
Canada | 

Alsing, J., Manager Telephone Exchange, George- 
town, British Guiana 

American Electric Co, Electrical Apparatus 
Manufacturers, 214, Dundas-st, Loudon, 
Ont., Canada 

Amesbury, Walter A., Temporary Engineer, 
Provincial Branch, Dera Ghazi Khan, | 
Punjab, India 

Amherstburg Electric Light, Heat and Power 
Co, Amherstburg, Ont., Canada 

Anderson (A. T.) & Co, Electrical Engineers, | 
19, Adelaide-st, E., Toronto, Canada | 

Anderson & Co, Machinery Agents, 5, Battery- 
rd, Singapore, Straits Settlements 

Anderson, John A., Electrical Engineer, 13, 
Latour-st, Montreal 

Anderson & Morrison, Dealers in Electrical 
Apparatus, Moray-place, Dunedin, New 
Zealand 

Anderson, Wm., Electiical Engineer, Cascade 
Water, Power and Light Company, Cas- 
cade, B.C. 

Andreae, Ch., Chief Engineer, United Engineer- 
ing Co, Limited, P. О. Box 399, Marshall- 
square, Johannesburg, South Africa 

Andreoli, (Gabriel, Electro-Chemist, Р.О. Box | 
114, Hoodepoort, Transvaal, South Africa 

Andrews, J. N., Electrical Engineer, East Rand | 
Proprietary Mines, Boksburg, Transvaal | 


. Appleby, Harr 


Andrews & Manthel, Electrical Engineers, Fed- 
eral Works, Holland.st, and 14, Tory.st. 
Wellington, N.Z. 

ANGLO-AMERICAN ТЕГЕСВАРН СОМ- 
PANY, Ltd, corner St. Sacrament-st and 
St. Francois Xavier-st, Montreal, Canada. 
(See also BRITISH, CONTINENTAL and UNITED 
SraTES Divisions and Advt., p. cxxxvi. 

Angus, W. G., Electrical Engineer, Hamilton 
Electric Light and Cataract Power Со, 
Hamilton, Ont. | 

Anstruther- Thomson, A., Electrician, St. Clair, 
Dunedin, N.Z. 

Anthony, B. M., Telephone Inspector, Sandakan, 
North Borneo 

Walton, Electrical Engineer, 
Robinson Randfontein Gold Mining Co, Ltd, 
Mine Office, Randfontein, Transvaal 

Archibald, J. G., Electrical Engineer, Согрога- 
tion Electricity Work, Woodstock, Ont. 

*Arnot, Arthur J., M. I E. E., Electrical Engi- 
neer, Australian Manager to Messrs. Bab- 
cock & Wilcox, Ltd. 83, Pitt.st, Sydney, 
N.S.W. (Babcock Sydney) 

Arnot, W. McL., Electrical Engineer, Diercks & 
Co, 163-169, William-st, Melbourne, Victoria 

Arnott, J., Electrician, Macauley-st, Leichhardt, 
N.S.W. 

Arnprior Electric Light and Power Co, Arnprior. 
Ont., Canada 

Arrow & Anderson, Consulting Engineers, 
Hannan-st, Kalgoorlie, Western Australia 

Arrow, James Thomas, Engineer, Mines Water 
Supply, Mines Dept., W.A. Government, 
Perth, West Australia 

Ashby. Skidmore, Borough Electrical Engineer, 
Maritzburg, Natal 

Ashman, W. H., Electrical Engineer, 51, 
Melville-st, Hawthorn, Melbourne, Victoria 

Aspinall, A. E., Engineer and Manager Costs 
Dept De Beers Consolidated Mines, Ltd, 
Kimberley, S. Africa 

Aspinall, F. S., Engineer for Eastern District 
Government Telegraphs, c/o G.P.O., Cape 
Town, South Africa 

Atkins (Chas.) & Co, Ltd, Importers of Elec- 
trical Apparatus, 7, Leigh-st, Adelaide, 
S. Australia; and Fremantle, W. Australia 


Atkinson, J. J., Electrical Engineer, c/o Kilburn 


& Co, 4, Fairlie-pl, Calcutta 

Auburn Power Co, Electric Light and Power 
Engineers, Peterborough, Ont., Canada 

Auckland Electric Tramways Co, Ltd, 1, Queen- 
st, Auckland, N.Z. 

Auckland Technical School, Auckland, N. Z. 
(Geo. George, Principal and Teacher of 
Physics and Elec. Eng. 

Auldjo (L. С.) & Osborne, Electrical Engineers, 
Equitable-bldg, George-st, Sydney, N.S.W. 

Anrora Electric Light Co, Aurora, Ont., Canada, 
(W. H. Birchard, Proprietor and Engineer) 

Austen Bros, Electrical Engineers, 114, Hollis- 
st, Halifax, Nova Scotia 

Austin, Richard S., Electrician, Reefton, N.Z. 

Austral Otis Engineering Co, Ltd, Kavanagh-st, 
South Melbourne, Victoria (Lyndentree 
Melbourne, 331) 


. Australian Electric Free Wiring and Contract- 


ing Co, 312, Flinders-st, Melbourne, Aus- 
tralia (W. J. Moulton, Manager) 
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Australian General Electric Co, Electrical 
Engineers and Contractora, 320, Collins- 
st, Melbourne, Victoria; and Equitable- 
bldg, Sydney, N.S.W. 

Australian Mining Standard and Electrical 
Record (weekly), 31, Queen.st, Melbourne; 
and 12 & 14, O'Connell-st, Sydney, N.S.W. 
‘Ann. Sub., £1. 10s.) 

Avery, D., M.Sc., Electro-Chemist, Working 
Men's College, Melbourne, Victoria 

Aylmer Electric and Manufacturing Co, Ltd, 
Aylmer, Ont., Canada 


BABCOCK & WILCOX, Lti, Engineers and 
Water-tube Boiler Makers, 83. Pitt-st, 
Sydney, N.S.W. (Babcock Sydney, 1108) ; 
and at Montre:l, Calcutta, Colombo, Fre- 
mantle, Auckland, Johannesburg, Kimber- 
ley,&c. See Advt. inside back cover and 
also Ввгт1вн Division 

Badenach, R. Chief Engineer, Electric Light 
Station, Stonffville, Ont. 

Badger, J.S. Manager and Engineer, Brisbane 
Tramways, Ltd, 51, Countess-st, Bris ane, 
Queensland 

Baylin & Co, Electriciane, 56, Maritana-st, 
Kalgoorlie, W. Australia 

Bagnall & Hilles, Electrical Engineers, 96, 
Robinson-rd, Singapore 

Bailer (A.) & Со, [Importers of Electrical 
Apparatus, George-st, Bridgetown, Bar- 
bad у 


ое5 

Bailey & Murphy, Consulting Engineers, 60, 
Des Усвих-та, Hong Kong (Contract Hony 
Kong) 

Baker, Тпов., Electrican, Hargreaves-st, Ben- 
digo, Victoria 

Boker, Wm., Electrical Engineer, Koch & Dixie, 
Cape Town 

Buker & Woods, Electrical Engineers, 8, Pall 
Mall, Bendigo, Victoria, Australia 

Balaji, Bagapna, M.I.E.E., Electrical Engineer, 
Baroda, India 

Balfour, J. W., Municipal Electrical Engineer, 
Redfern, N.S.W. 

BaMaarat Electricity Supply and Tramway 
Works, Guardian-bldgs, Queen-st, Mel- 
bourne; and Dana-st, Ballaarat, Victoria 
(В. W. Deakin, Engiueer and Manager) 

Ballinger (Thos.) & Co, Ltd, Electrical En- 
gineere, 32, Victoria-st, Wellington, N.Z. 

Balmer, Lawrie & Co, Electrical Engineers, 103, 
Clive-st, Calcutta 

Banerji, D. D., Assistant Superintendent Indian 
Government Telegraphs, Umballa, Punjaub 

Banham, C. Procter, M. I. E. E., M. I. Mech. E., 
Electrical Engineer Table Bay Harbour 
Works Electric Power Station, Cape Town 
(Vice-Chairman of Cape Town Section 
Institution of Electrical Engineers) 

Barbados Telephone Company, James - st, Bridge- 
town, Barbados (R. R. Sinckler, Manager) 

Barclay, Jas., Dealer in Electrical Supplies, 108, 
Brisbane- st, Launceston, Tasmania 

Barker (W.) & Co. Electrical Engineers and 
Proprietors of Government Railways Light- 
ing Station, Adelaide Railway, North-ter 
and Bank-st, Adelaide, South Australia 


Barker, W. E., Electrical Engineer, Clarendon 
House, Mowbray, Cape Town 
* Barnard, A. S., M.I. E.E., Consulting Electrical 
Engineer to the Government, and Electrical 
Adviser to Municipal Council, Colombo, 
Ceylon 
Barnard, Dr. C. E., Electrical Engineer, 
Macyuarie-st, Hobart, Tasmania 
Barnard, F. S., Manager British Columbia 
Elec. Railway Co, Victoria, British Columbia 
Barnes, H. T.. D.Sc., Asst. Professor in Physics, 
McGill University, Montreal 
Barnes, J. К. Е., Chief Eagineer, Public Works 
Dept, Pietermaritzburg, Мага! 
Barnet, J., Eiectrica] Eagineer, Ross-st, Forest 
Lodge, N.S.W. 
Barnett & Stark, Consulting Engineers, Beach- 
st, Penang, Straits Settlem-nt« 
Barr, G. M., Civil Engineer, Dunedin, N.Z. 
Barre, Johnston (J.) & Co, see J. Barre Johnston 
& Co 
Barrett, Charles, Electrician, 114, Georga-st 
West, Sydney, N.S.W. 
Barton, D. S., Electrical Engineer, 14, Trafalgar- 
bldg, Hospital-st, Montreal 
Barton, Е. G. C., M. I. E. E., Manager Brisbane 
Electric Supply Co, 69, Ann.st, Brisbane, 
Queensland 
Barton (Е. а. С.) & White, Electrical Engineers 
and Contractors, 69, Ann-st, off George-st, 
Brisbane, Queensland (403: 
Barry, R. A., Electrical Engineer, Р.О. Box 4180, 
Јоћапрезђигр, ''rausvaal 
Bartram (J.) & Son, Electrical Machinery Agents, 
19-23, King-st, Melbourne; and at Sydney 
Batchelor, J. F., Electrical Engineer, New 
Norfolk, Tasmania 
Bateman (T.) & Son, Electrical Agente, 38, St. 
John.st, Launceston, Tasmania 
Bathurst Power Со, Electric Power Con- 
tractors, Bathurst, N.B., Canada 
Bathurst, Wm., Electrical Engineer, 5, Grey-st, 
Kimberley, South Africa 
Battersby, H. L., Electrical Engineer, c/o Mr. 
C. S. Rennick, A. F. Chord Railway, Par- 
tibgarh, Oudh, India 
Baxendale, A. ., M. I. E. E., Supt. of Posts and 
l'elegrapha, Selangor, Straits Settlements 
Baxter, E. H., A. I. E. E., Е ectrician, G.P.O., 
Cape Town 
Baxter, G., Electrical Engineer, Harris Park, 
Parramatta, N.S.W. 
Baylis, J. A., Electrical Engiueer, Bell Tele. 
phone Co, Montreal, Quebec, Canada 
Bayly, Brackenbury, Chief Technical Officer, 
G.P.O., Саре Town (Chairman of Local 
Section of Institution of Electrical Engi- 
пеегв) Ў 

Bayly, Н. V., Deputy Postmaster General, 
Hobart, Tasmania (88) 

B .упе, H. D., Manager Canadian Westiughouse 
Co, Montreal, Quebec 

Baynes (К. B.) & Co, Agents for СаПепдег'в 
Company, 7, Gresham-st, Sydney, N.S.W. 

Beak & Tonks, Electrical Eagineers, Kent's- 
bldgs, Adelaide-st., Brisbane, Queensland 

Beall, W. M., Electrical Engineer, Consolidated 
Electric Co, Toronto, Ontario 

Bear River Electric Light Co, Bear River, N.S., 
Canada (E. Bent, Man.; W. R. Bice, Sec.) 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury-court, Fleet-street, 
London, any Alterations or Corrections necessary in the above particulars. 
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Beattie, J. C., D.Sc., A. M. I. E. E., Lecturer in 
Physies, &c., South African College, Cape 
Town 

Beauchamp & Cunningham, Electricians, 
Shentcn-st, Menzies, Western Australia 

Beaupre, H. P., Electrical Engineer, Westing- 
house Со, Montreal 

Beaver, G. H., Electrical Engineer, 1/1, Fairlie- 
place, Calcutta 

Beck, J. M., Manager in China Eastern Ex- 
tension Telegraph Co, Hong Kong 

Beecroft, A. T., Electrical Engineer, Corporation 
of Barrie, Ontario 

Beeman, J. S., Electrical Engineer, 60, Queen- 
st, Melbourne, Victoria 

Behrends, Douglas C., Electrician, Telephone 
Exchange, Rockhampton, Queensland 

Bell, Chas., Electrical Engineer, Brougham-st, 
Wellington, N.Z. 

Bell, F., Electrical Engineer, Eskbank, N.S.W., 
Australia 

Bell Е. J., Electrical Engineer, Canadian 
General Electric Co, Montreal 

Bell, Leslie C., Electrical Engineer, 4, Rundall's- 
rd, Vepary, Madras 

Bell Telephone Company of Canada, Limited, 
1760, Notre Dame-st, Montreal. (C. F. Sise, 
Prest.; C. P. Sclater, Sec.) 

Bellamy, W., Supt. Anglo American Telegraph 
Co, Heart’s Content, Newfoundland 

Bellihomji, Jehangir N., Electrician, 7, Kavasji 
Patel-st, Fort, Bombay 

Belnop, L. J., Electrica] Engineer, Bullock 
Electric Mfg. Co, Montreal 

Bendigo Electricity Supply Worksand Tramway, 
Guardian-bldgs, Queen-st, Melbourne: and 
Bendigo, Australia (B. W. Deakin, En- 
gineer and Manager) 

Bengal & North West Province Supply Company, 
Importers of Electrical Apparatus, Can- 
ning-st, Calcutta 

Bengal Telephone Company, Limited, 7, Council 
House-st, Calcutta (Oakenpin Calcutta) 

Bennett & Wright Co, Ltd, Electric Light Con- 
tractors, 72, Queen-st Е., Toronto 

Bennett, J. H., Electrical Engineer, Municipal 
Electricity Works, Barrie, Ontario 

Bennie, Teare & Co, Engineering Material Im- 
porters, A’Beckett-st, Melbourne, Victoria ; 
and at Sydney, Perth and Coolgardie 
(Manx Melbourne) 

Bent, W., Telegraph Superintendent. Pacific 
Cable Board, Norfolk Island, N.S.W. 

Bentley, Arthur, Wiring Inspector, Municipal 
Electric Liabt Dept., Johannesburg, S.A. 

Benton, F. J., c/o Eastern Extension Telegraph 
Co, Singapore 

Bergen, Ctto, Electrical Engineer, British 
Columbia Electric Railway Co, Goldstream, 
Britieh Columbia 

Berlin Electric Co, Electric Wiring Contractors, 
Berlin, Ontario, Canada 

Berlin Electric Light Co, Berlin, Ont., Canada 

Berlin & Waterloo Street Railway Co., Berlin, 
Ont., Canada 

Bermuda Telephone Co, Ltd, Hamilton, Bermuda 

Bernard, В. W., Superintendent Eastern Ежеп- 
sion Telegraph Co, Adelaide, 5. Australia 

Bernays, Chas. E., Consulting Engineer, 
Adelaide-st, Brisbane, Queensland 


— 


Berrington, T. D., M. I. E. E., Deputy Director of 
Government Telegraphs. Calcutta 

Berry, Wm., Electrician, ** Kasouka, Trafalgar- 
rd, Camberwell. Victoria, Australia 

Besley, A. J., Superintendent Eastern and 8. 
African Telegraph Co. Mauritius 

Bethell & Thurston, Importers of Electrical 
Stores, 525-527, Huy-st, Perth, Wer tern 
Australia 

Betts, Lester B., Electrician and Manager 
Oriental Telephone end Electric Compa»y. 
Ltd, 1, Lall Bazaar, Calcutta 

Bevenue- Miller, E. D., A. I. E. E., Electrical Eugi- 
neer, Kilburn & Co, 4, Fairlie-plare, 
Caleutta 

Beveridge, E. W., A. I. E. E., Asst. Eng. P. W. D., 
Ghar Canals, Larkhana, Sind, India 

Biggar, E. B.. Electrical Engineer, Toronto, 
Ontario, Canada 

Biggs, T., Electrical Engineer, 74, Wemyss st, 
Marricksville, New South Wales 

Bingham, H., A.M.LE.E., Electrical Engineer, 
Box 291 G.P.O.. Sydney, N.S.W. 

Birks, Lawrence, B. Sc., A. M. I. C. E., A. M. I. E. E. 
City Electrical Engineer, Christchurch. 
N. Z. (Birks Christchurch 1304 and 473) 

Birnie, W. J., M. I. E. E., Electrical Engineer and 
Inspector of Electrie Installations, Public 
Works Depart, P. and O. Terrace. Bombay 

Black, G. M. C., Electrician, Tilbhoom Tea Estate, 
Chandkhira, P. O., Karimgunj, Sylhet, India 

Black, J. G., Electrical Agent, Somerset- place. 
Cromwell-bidgs, and Bourke- st, Melbourne. 
Victoria 

Black, R. G., Electrical Engineer, Toronto 
Electric Light Co. Toronto | 

Blackadder, James, Electrician, 100, West. ; 
bourne-st, Petersham, N.S.W. i 

Blanchet, A., Power House Supt., Canadian . 
Electric Light Co, Chaudiere Falls, P.Q., 
Canada | 

Bland, В. W. H. M., Electrical Enginer.. 
Municipal Electric Light Station PO. Bot 
1804). Johannesburg, S. Africa 

Blatchford, E. F., Electrica] Engineer, Wallaroo 
and Moonta Mines, S. Australia 

Bleloch & O'Flaherty, Engineers and Machine: 
Agents, 14, PBrown's-bldge, Loveday · st. 
Johannesburg 

Blenheim Electric Light Co, Blenheim, Ont, 
Canada 

Bliss, Donald M., Electrician and  Superin- 
tendent Canada Electric Co, Limited, 
Amherst, Nova Scotia 

Blockley, W. B., Electrical Engineer, 44). 
Smith-st, Durben, Natal 

Blouin, Desforges & Latourelle. Electrical 
Engineers, 516, Craig-st, Montreal 

Bloemfontein Municipal Electricity Works. 
Bioemfontein, South Africa 

Bogle & Clark, Electrical & General Engineers, 
60, William-st, Launceston, Tasmania 

BoksburgElectricity W orks, Boksburg, Trans vaa! 

(E. Н. Gellender & Co, Concessionaires) 

Bombay Electric Co, Electrical Engineers. 
9, Medows-st, Bombay, India (А. А. Craw 
ford, Man. Engineer) (Crawford Bombay 

Bombay Telephone Co, Elphinstone-cirvle. 
Bombay ; and at Karachi (F. Raper, Man 
and Electrician) 
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Booth. A. W., Electrical Engineer, The Avenue, 
Hurstville, N.S.W. 
Booth John. M. C. E., Civil & Electrical Engineer, 
25, Rathdown- gt, Carlton, Victoria. Australia 
Bose, Prof. J. C., C. I. E., Electrician and Professor 
of Physica, Presidency College, Calcutta 
Bosty, Philip C., Electrical Engineer, General 
ElectricEngineeringCo, Perth, W.Australia 
Botting, R. F., Electrical Engineer Haris. Lee 
& Со), Р.О. Box 700, Trust-bligs, Fox st, 
Johannesburg 
Boulder City Electricity Works, Piesse-st, 
Boulder City, W. Australia (J. Schmidt, 
Мап. and Eng.) 
Boult & Bradley, Electrical Engineers, P.O. Box 
3202, Johannesburg (Sirdar Јоћиппехђиту) 
Boulton, G., Electrician. Morts Dock and 
Kugineering Co, Ltd, Balmain, N.S.W. 
Bourne, Robt. O., Chief Manager and Inspector 
Post and Telegraph Department, Brisbane, 
Queensland 

Boustead Bros, Electric Light Contractors, 
15, Queen-et, Fort, Colombo, Ceylon 

Bovey, Dr. Н. T., M. I. C. E, MeGili University, 
Montreal 

Bowden, F. P.. Manager Government Tele- 
graphs, Hobart, Tasmania (70) 

Bowden, W. H., Telegraph Engineer, Telegraphs 
Department, East London, S. Africa 

Bowler,P. T., City Electrician,New Westminster, 
B.C., Canada 

Bowman, Fred. А. A.M. Manager Eastern 
Telephone Co, Ltd, Sydney, Cape Breton 
(421 & 318) 

Bowman, John J., Manager aud Agent for 
the Oriental Telephone and Electric Co, 
Rangoon, and Moulmein, Burma 

Boyd, M. A., Major, R.E., A. M. I. E. E., К.Е. 
Отсе, Vaietta, Malta 

Boyd, W. B., Chief Electrical Engineer, 
Dominion Iron and Steel Co, Sydney, Cape 
Breton Island, Canada 

Bracebridge Municipal Electric Light Works, 
Bracebridge, Ont. 

Brackenridge, W. A., Electrical Enginecr, Nia- 
gara Falis Power Co, Niagara Falls, Canada 

Bradbury, Brady & Co, Electrical Machinery 
Importera, 45, Apollo-st, Fort, Bombay 

Bradford, F. E., Electrical Engineer, c/o Noyes 
Broa, Pitt-st, Sydney, N.S.W. 

Bradford, John R., M.I.E.E., Chief Asst. Engi- 
neer, Telegraph Oflice, Brisbane, Queensland 

Bradley. G. T., A. M. I. E. E., Electrical Engineer, 
с/о Colonial Secretary, Colombo 

Brady & Todd, Electrical Engineers, 2554, 
Sussex-st, Sydney, N. S. W. 

Brady & Wyles, Electrical Engineers, 19, 
Printing Office- st, Maritzburg, Natal 

Bragg, Prof. W. H., M. I. E. E., Prof. of Physics, 
University of Adelaide, S. Australia 

Brain, O. W., M. I. E. E., Electrical Engineer, 
N. S. W. Tramways, 51, Phillip-st, Sydney, 
N. S. W. 

Bramble, E. W., Telegraph Engineer, Tele- 
graph Department, G. P. O., Sydney, N. S. W. 

Brandeis, Charles, Consulting Electrical Engi- 
neer, Liverpool, London, and Globe-bidy, 
Montreal 

Brandon Electric Light Co, Brandon, Manitoba, 
Canada 


Brantford Electric and Operating Company, 
Limited, Electric Light and Power Engi- 
neers uud Contractors, Brantford, Ont. 

Brearley, J. H. D., B. Sc., B.E., M. I. E. E., Elec- 
trical Engineer, c/o Noyes Bros., Dunedin, 
New Zealand (Vice-President) 

Вгеппапа, Jas. H., Electrical Engineer, Elec- 
tricity Works, Sydney, N.S.W. 

Brett, Major W. P., RE, Commanding Corps 
of Submarine Miuers, Simla, India 

Bridger, E., Electrical Engineer, 213, Little 
Collins-st, Melbourne; and Pranran, Victoria 

Briggs. H., Electrical Agent, Permanent-bldgs 
(Р.О. Вох 1976), Johannesburg (Suncroft 
Johannesburg, 300) 

Bright, Chas, E. Chief Clerk, Post and Tele- 
graph Dept, Brisbane, Queensland 

Brisbane Electric Supply Co, Ltd, Electricity 
Supply Contraetors, 69, Ann-st, Brisbane, 
(E. €. Barton, Man.; Wm. L'Estrange, Sec.) 

Brisbane Electrical Company, Dealers in Elec- 
trical Apparatus, 65. Elizabeth-ast, Brisbane, 
Queensland (Т. Tonks, Manager) 

Brisbane Tramways, Ltd, 51. Couatess-st, Bris- 
bane, Queensland (J. S. Badger, Manager 
and Engineer ; Т. Irving, Sec.) 

British Columbia Electric Railway Co, Ltd, 
Victoria, В.С. (Lassant Vancouver, 290) 
See also BRTTISH Division 

British Columbia Electrical Supply Co, Ross- 
land, В.С., Canada 

British Columbia Power & Mfg. Co, Electric 
Power Contractors, Atlin, B.C. 

British Columbia Telephones, Ltd, Vancouver, 
B.C. (H. W. Kent, Gen. Supt.) 

British Engineers Alliance, Ltd, Engineers and 
Machinery Importers, Johannesburg and 
l'ort Elizabeth, South Africa 

British General Electric Со, Ltd, Commissioner- 
st, Johannesburg; and corner Waterkant 
and Chiappini-st:, Cape Town 

British Insulated and Helsby Cables, Ltd, Old 
Wool Exchange 493 and 495, Collins-st, Mel- 
bourne (Benjamin W. Deakin, M.I.M.E., 
M. I. E. E., Eng. and Manager for Australasia) 
(Insulator Melbourne, 2215) Sce изо BRITISH 
Division and insert Advt. facing p. 1042 

British Guiana Electric Lighting and Power Co, 
Lt, Water-st, Georgetown, British Guiana, 

Broadbent, Herbert, M. I. E. E., Elec. Eng., Perth 
Gas Co, Wellington“ st, Perth, W. Australia 

Brock, A. E., Electrical Engineer, National 
Electric Co, Ltd, Toronto, Ont. 

Brockville Light and Power Co, Electric Light 
Contractors, Brockville, Ont., Canada 
Broken НШ Eleetric Light and Power Station 
(Mars and Strachan, Proprietors), Р.О. 
Box 58, 4nd Blende-st, Broken Hill, N.S.W. 

Brooksbunk, Arthur, Electrical Engineer, 
Aurora, Ont., Canada 

Broomhall, F. C., Electrician, Rotorna, N.Z. 

Brown, А. E., Electrical Engineer, Nau Mai, 
Hanson-st, Wellington, N.Z. 

Brown, C. E., Assistant Works Engineer, 
Canadian General Electric Co, Peter- 
borough, Ont., Canada 

Brown, Edward G., Elec:rician, “ The Knoll,” 
Wallace-st, Wellington, N.Z. 

Droen, Ј. E., Electrical Engineer, Consumers 
Electric Co, Ottawa, Сапай ı 
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Brown, McKenzie & Symes, Machinery Im- 
porters, Goldreich-bldgs, Fox.st (P.O. Box 
491), Johannesburg, South Africa (Thrifty 
Johannesburg) 

Brown, W. C., Electrical Engineer, New Prim- 
rose Gold Mining Co, Germiston, S. Africa 

Browne, R. Jamieson, M. I. E. E., Electrical Engi- 
neer, c/o Grindlay & Co., Calcutta 

Browning, Walter W., Superintendent Eastern 
Extension Telegraph Со, Sydney, N.S.W. 

Brownridge, W., Supt. Eastern Extension 
Telegraph Co, Malacca 

Bruce, W. Forbes, Electrical Engineer, New 

. Club, Johannesburg, Transvaal 

Brühl, Prof. Paul, M. I. E. E., Consulting Electrical 
Engineer, Engineering College, Sibpur, India 

Brush Electrica] Engineering Company, Limi- 
ted, Electrical Engineers and Contractors, 
(Australian Branch) 56, Margaret-st, Syd- 
ney, N.S.W. (Oswald Haes, Manager); and 
38, Queen's-st, Melbourne, Victoria 

Bucke, W. A., Electrical Engineer, Canadian 
General Electric Co, Toronto, Ont. 

Buckell, C. P., Superintendent of Telegraphs, 
Penang, Straits Seitlements 

Buckland, В. G. S., Superintendent Eastern 
Extension Telegraph Co, Penang, Straits 
Settlements 

Buckley, Timothy, Electrical Engineer, Eliza- 
beth-st, Wellingtun, N.Z. 

Budge, D., General Supt. Halifax & Bermuda 
and Direct West India Cable Сов, Halifax, 
N.S., Canada 

Bulkley, J. Norman, M.I.E.E., Chief Engineer, 
United Engineering Co, P.O. Box 1082, 
Johannesburg, South Africa (Armature 
Johann sur, 

Bullock & Fulton, Electricial Engineers and 
Contractors, 140, Grenfell-st, Adelaide, S. 
Australia 

Bullock, H. J., Electrical Engineer, St. Helens, 
Prospect, Adelaide, S. Australia 

Buluwayo Waterworks and Electric Lighting Co, 
Ltd, 128. Muin-street, Buiuwayo, Rhoderia 
(F. L. Lister, Res. Eng.) 

Buntzen, J. M., Manager, British Columbia 
Electric Railway Co, Vancouver, B. C. 
Burgess, А. E. C., Electrical Еошпеег, Bur- 
roughs. Welcome & Co, Waterloo Mille 

(Р.О. B. x 905), Sydney, N. S. W. 

Burgess, C. Stanley, Patent Attorney, National 
Mutual-bldps, King William-st, Adelaide, 
S. Australia 

Burgess, E. H., Electrical Engineer (Burgess 
Bros). Hobart, Tasmania 

Burn & Co, Ltu, Electrical and Mechanieal 
Engineers, 7, Hastings-st, Calcutta; and 
Howrah Works, Howrah, India 

Burne, O., M. I E. E., Superintendent, Ist Grade, 
Indian Government Telegraphs, Calcutta 

Burns, J. A., Electrical Engineer (Munderloh 
& Со). 61, St. Sulspice-st, Montreal 

Burt, A. & T., Ltd, Electrical Engineers and 
Contractors, Stuart-st, Dunedin, and at 
Auckland, Wellington, Coristchurch and 
Invercaigill. N.Z. 

Burt, Mr., ‘lelcgraph Engineer, Pacific Cable 
Board. Norfoik Island 

Butcher, S., Teleyrapt) Engineer, Indo-Euro. 
pean Telegraph Departu ent, Jusk, India 


Butt, T. P. E., Electrical Engineer, Robinson 
Deep, Johannesburg, Transvaal Colony, 
S. Africa 

Butterfield & Swire, Electricians and Electrical 
Engineers, Hong Kong 

Butterworth, R. H., Consulting Engineer, 89, 
Dt st, Sydney, N.S.W. 

Buzacott, G. H., Deputy Postmaster-General, 
Brisbane, Queensland 


С === 


Cadman, С. C., Telegraph Inspector and Elec- 
trical Engineer, Railway Offices, Taiping. 
Perak, Straits Settlements 

Cadogan, A. L., Engineer-in-Chief, Hillgrove 
and Armidale Electricity Co, Ltd, Hill- 
grove, Australia а 

Саћадао, А. Y. Superintendent, Eastern 
Extension, Australasia and Cuina Tele- 
graph Co, Madras 

Caine, Lionel E., Superintendent of Telegraphs, 
Uganda State Railway, Mombasa, British 
Bast Africa 

Calcutta Electric Supply Corporation, Ltd, 4, 
Fairlie-place, Calcutta (Kilburn & Со, 
Managing Agents; 3. Eustace, Chief Engi- 
neer) See also Выттви Division 

Calcutta Fire Insurance Agents' Associatior. 
Calcutta 

Cambridge, Е. A., City Electrician, Winnipeg. 
Man., Canada 

Cameron, A., Superintendent Eastern Extension 
Australasia and China Telegraph Co, Port 
Darwin, Australia 

Cameron & Sutherland, Mining Machinery 
Merchants, 20-26, Queen's Bridge-st, У. 
Melbourne; and at Ballarat, Victoris. 
Australia 

Camp, W. J., Electrical Engineer, Сападја: 
Pacific Railway Company's Telegraph». 
Р.О. Box 2285, Montreal, Canada 

Campbell, F. A., M.C.E., Director of Working 
Men's College. Latrobe-st, Me!bourne 

Campbell, Hy. A., Electrician. Jamaica Electric 
Light & Power Co, 38, Harbour at, Ringe- 
tov, Jamaica 

Campbell, J. R., Electrician, Electrical Branch. 
G.P.O., Sydney, N.S.W. 

Campbell, J. W., Electrical Engineer, Canadian 
General Electric Co, Toronto, Ont. 

Camps Bay Electrie Tramways, Ltd, Camp ~ 
Bay, Cape Town. S. Africa 

Canada Electric Company, Limited, Electrical 
Engineers, Amherst, Nova Scotia 

Canadian Association of Stationary Engineers. 
Toronto, Canada For Officers все poge 1.343 

Canadian Bullock Electric Mtg. Co, Electrical 
Contractors, Coristine- bldgs, Montreal. 
Canuda 

Canadian Electric Light Со, Ltd, 83, Dalhousie- 
st, Quebec, Canada (А. В. Henry, Gen 
Supt.: 

Canadian Electric & Water Power Company 
Гат, Ont., Canada. (B. J. Smith, Engi. 
пегг) 

CANADIAN ELECTRICAL ASSOCIATION 
106-108, Confederation Lite-bldg. Toroatc. 
Ont., Canada For Oftcers e puge 1347 
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Canadian — Electrical News and Engineer- 
ing Journal. (monthly, 106-109 Con- 
federation  Life-bldg, Toronto; and 


Imperis] Life Insurance-building, Mon- 
treal, Canada. (Price 51 per annum) 

Canadian Engineer awl Electrtcal Science 
Review (monthly), Fraser-bldg, Montreal; 
and 18, Court-st, Toronto, Canada. (Ann. 
sub., 21; Great Britain, 48.) 

Canadian General Electric Co, Ltd, Electrical 
Engineers and Contractors, 14-16, King-st 
East, Toronto, Ont. ; and at Montreal, «с. 

Canadian Hardiare and Metal Merchant 
(Monthly). Montreal; and 26, Frout-street, 
E., Toronto, Ont., Canada 

Canadian Manufacturer (semi - monthly) 
MeKinnon-bldg, Toronto, Canada. (Ann. 
sab., 81:50 ; P.U., 10s.) 

Canadian Niagara Power Co, Niagara Falls, 
Canada 

Canadian Pacific Railway Company's Tele- 
graphs, Р.О. Вох 2285, Montreal 

Canadian Power Co. Electric Light and Power 
Contractors. Falls View, Out., Canada 

Canadian Society of Civil Engineers, 877, 


Canadian Westinghouse Co, Lid, E'ectrica! 
Contractors, Liverpool, London & Globe- 
Мар, Montrenl; and Hamilton, Out., Canada 

Canton (Waipori) Mining and Electri: Power 
Company, Ltd, Canton, Waiport, N.Z. 


Cape Electric Tramways, Ltd, Sir Lowry.rd, 
Cape Town and Port Elizabeth, South 
Africa (J. E. Lloyd, Man.) See also 
British Divison 

Cape Peninsula Lighting Co, Limited, Electric 
Light Works, Roadebosch, and Wynberg, 
Cape Town, South Africa 


Works (ownei by Table Buy Harbour 
Board), Cape Town 
Town, S.A. (Е. W. Lon», Chiof Engineer: 
Cardew, C. E., Locomotive Supt, Burniah Rail- 
ways Со, Ltd. Inslin, Burma 
Carey, М. F., Electrical Superintendent, Auck- 
land Electric Tra mwars Co, Auckland, N.Z. 
Carlisle, H.. Superintendent Eastern and 
South African Telegraph Company, Dur- 
ban, Natal, South Africa 
Care, Alfred r:d ward, Electri-al Engineer. Р.О. 
Box 84, Germiston, Transvaal 
Сат, C. E. A., Man. Electric Street Railway Co, 
London, Ont. 
Carruthers, J. A., Electrical Engineer, High-st, 
St. James, Victoria, Australia 
Carslaw, H. S., M.A., D. Sc., Professor of Mathe- 
matics, The University, Sydney, N.S.W. 
Carver, William M., Electrical Engineer (Hubert 
Davies & Spain), P.O. Вох 943. Pretoria, 
South Africa 
Cupersonu, C. H., Telegraph Engineer and 
Chief Electrician, Government Railway 
Dept, Melbourne 
laract Electricity Supply Works, Cataract, 
Oat., Canada (J. M. Deagle, Proprietor) 
Cataract Power Company (of Hamiltou), 
Electric Power Contractors, Hamilton, Ont. 
(W. C. Hawkins, Eog. and Man.) 


Саре Breton Electric Co, Саре Breton, N. 8. 


’ Cederholm & Tolley. 


Сацуету Falls Electric Power Works, Cauvery 
Falls, Madras Presidency, India 

Electrical Engineers, 
24, Manners-st, Wellington, N.Z. (1015) 

Central Electric Co, Ltd, Electricity Supply 
Station, Portage la Prairie, Canada 

Central Mining and Tramway Appliances Pro- 
prietory, Ltd, 40, Hunter-st, Sydney, N.S.W. 

Central South African Hail says Telegraph 
Dept.), Р.О. Вох 137, Bloemfontein, Orange 
River Colony 


‚ Ceylon Engineering Company, Electrical and 


Dorchester-st, Montreal (C. H. MeLeod,Sev.) ` 


Mechanical Engineers, Colonibo, Cevlon 

Chadwick Bros, Dealers in Electrical Supplies, 
193, Kiny-st, E., Hamilton, Ont.. Canada 

Chambers, C. W., Consulting, Engineer, 335, 
Queen-st, Brisbane, Queensland 

Chambers, Е. W., Сале! Asst. Inspector, City 
Electric Light Dept, Melbourne, Victoria 

Chambera (Jno.) & Son, Ltd., Electrical En- 
gingers, Fort-st, Auckland, N.Z. 

Chaplin, G. R. E.ectrical Engineer, General 
Electric Power Co Germiston, S. Africa 

Chappel, Herbert E., Superiutendent Indian 
Government Tel-graphis, Calcutta 

Charlottetown Electric Light Co, Chariottetown, 
Prince Edward Islan 

Charters Towers Eieetric Supply Co, Charters 
Towers, Qu^ensland, Australia 

Chatterton, Prof, A. Electrical. Engineer, Ken. 
sington House, Poonumaller-rd, Nungum- 
bankur, Madras 

Chemical, Metallurgical and Minin z Society of 
South Africa, P.O. Box 4,375, Johannes- 
burg (З. Н. Pearse, Pres. ; F. Rowland, sec. 


| Chester, Arthur, Electrical Engineer, Box 1317, 


Cape Town Docks Electric Power and Lighting ` 


| 
[ 
| 
| 


| 


and 26, Bu mor l- C imbrs., Commissioner- 
st, Johannesburg, S. Africa 

Childs, S. W., Eleetrical Engineer, Kalgoorlie 
Electric Tramw 1y3 Co, Kalgoorlie, Western 
Australia 


' China апа Japan Telephone and Electric Go. 
Cape Town Municipal Electricity Works, Cape 


2, Ice House. rd, Hengkoog (W. S. Harrison, 
Manager) 

China Light and Power Co, Ltd, Hungkam, 
Kowloon, China 

Christchurch Tramways Board, 29, Gloucester- 
st, Christchurch, New Z-alind 

CHLORIDE EL*CRICAL, STORAGE COM- 
PANY, LIMITED, Clifton Junc:ion,nrMan- 
chester, England. See insert facing р. 1034 

Owners of the * Chloride" and “В type 
Patents, 

Chouauard, I., tuccuicar Engineer, 5. Lee-st, 
Quebec, Canada 

Christie, A., Electrical Engineer, Morts Dock 
and Engineering C», Ltd, Balmain, N.S.W. 

Christie, Cecil. E. В., Electrical Eugineer, 26, 
Grand View-vrove,Armadale-rd, Melbourne, 
Australia 

Citizens’ Electric Light Co, Smith's Falls, Ont., 
Canada 

Citizens’ Telephone & Electric Со. of Rat Por- 
tage, Ltd, Rat Portage, Ont., Cana da. (J. 
A. McCrossan, Electrical Engineer) 

City and Suburban Electric Light and Power 
Installing Co, 430, Bourke-st, Melbourae, 
Au-tralia 

Claremont Electricity Works, Gugeri-rd, Clare- 
mont, W. Australia (A. F. Williamson, Eng.) 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 ТО 40 
AND ALSO ON PAGES 1338 TO 1340. 
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Clark, G. M., M. A., Consulting Eleetriel Engu- 
neer, Civil Service Club, Cape Town 
Clark. В. С. Graham, A.. E. E., Consultin 
Electrical Engineer, Р.О. Box 
Johannesburg. South Africa 

Clarke, Padley & Co, Importers of Electrical 
Goods, 44, William-st, Market- buildings. 
Melbourne 

Clarke. W. G., Electrical Engineer, с/о Butter- 
field & Swire, Hongkong 

Claydon, Н. W., Electrical Engineer, Consoli. 
dated Reef Mining Co, Maraisburg, near 
Johannesburg 

Clayton, Alfred, M. I. E. E., Electrician, Hampton- 
st, Brighton, Victoria, Australia 

Clayton-Joel (W.) & Co, Electrical Engineers, 
120, King-st, Melbourne, Victoria (207) 

Cleeves, W. B., Electrician, c/o Electrical Engi- 
neerto PublicWorks Dept.,Pretoria,S. Africa 
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Clements, F. W., Engineer & Manager, Electric 


Lighting and Traction Co. of Australia, Ltd, 
31, Queen-st, and Haletead, Bruce-st, 
Toorak, Melbourne 

Cliff, R. C., A. M. I. E. E., Consulting Engineer, 
Savings Bank-bldys, St. George's-st, Cape 
Town, S. Africa 

Clifford, E. A. T. W., Electrical Engineer, Elec- 
trical Dept, Natal Govt. Railways, Dieter. 
maritzburg, S. Africa 

Clyde Engineering Co, Ltd, Electrical and 
Mechanical Engineers, Mutual Life-bldg, 
Martin-st, Sydney, N.S.W. 

Coath, D. D., Agent for Messrs. Crompton & 
Co, Rangoon 

Cochrane, Е. J., Electrical Engineer and Joint 
Manager, Westralian Electric Light Supply 
Со. Ltd. Coolgardie, W. Australia 

Cockerill, Thos.. Instructor in Telegraphy and 
Electrical Engineering Ceylon Technical 
College. and Electrical Adviser to Colombo 
Municipal Council, ‘‘ Bolton,” Colpelty, 
Colombo, Ceylon 

Coghlan, J. J., Clerk-in-Charge, Direct West 
India Cable Co, Grand Turk, Turks and 
Caicos Islands, West Indies 

Cole, С. J., A. I. E.E., Eastern Extension Tele- 
graph Co, Perth, Western Australia 

Cole, s. Edwin, Officer-in-Charge, African 
Direct Telegraph Company, Brass, Southern 
Nigeria Protectorate, West Africa 


Cole, W. H., Consulting Engineer, Electric 
| 


Tramways, Singapore 

Coleman, V. В., Electrical Engineer, Port 
Hope Electric Light and Power Co, Port 
Hope, Ont. 

Collard, W. W., Superintendent Eastern & South 
African Telegraph Co, St. Helena 

Collier, F. W., Postmaster-General, George- 
town, British Guiana 

Collins, Kessler & Co, ElectricalEngineers,Lynu- 


| Colom, S. C., Acting Inspector of Telegraphs, 
Perak, Straits Settlements 

Colombo Electricity Works, 13 & 14, Hospital- 
st, Fort, Colombo 

Colombo Gas & Water Co, Ltd, Electric Light 
Contractors, Colombo, and Kandy, Ceylon 
(S. W. Wellington, Gen. Man.; В. W. 
Daird, Res. Eng.) 

Colpitt, P. R., City Electrician, Halifax, Nova 
Scotia 

Colwell Manufacturing Co, 73, Weilington-pl, 
Toronto, Canada 

Commercial Telephone Co, Ltd, Branswick-sy, 

| Port-of-Spain, West Indies 

. Compagnie de Lumiére Electrique Imperiale, 

| 396, Mentana-st, and 186. St. Lawrence- 

st. Montreal (А. Lepage, Eng.-in-Chief: 

. Cone and Knight, Dynamo and Motor Makers, 

| Fergus, Ontario, Canada 

Cone, W. H., General Supt. Electric and баз 
Plants, Berlin, Ont. 

Consolidated Electrical Co, Electrical Apparatus 
Makers, Toronto, Canada 

| Converse, У. G., Electrical Engineer, Ontario 

| Power Co, Niagara Falls South, Ontario, 

Canada 
| Cooke, A. M., E. E., Dealer in Electrical Supplies, 
Arthur-st, Port Arthur, Ont. 
Cooke, John H., Consulting Engineer, 75, King 
| ш Adelaide, S.A. (Нотозит ide- 
aide) 

Coolgurdie Electricity Supply Works, Guardian- 
bldgs, Queen-st, Melbourne; und Coolgardie, 
Western Australia B. W. Deakin, Engineer 

| and Manager) 

i Corbett. J., Electrical Engineer (Howorth, Ers- 

kine, Ltd), Singapore Straits Settlements 

· Corin, Wm., A. M. I. C. E., M. I. E. E,, City Elec- 

| trieal Engineer, Town Hall, Launceston, 
Tasmania 

Cormac, C. В., A.M.LE.E., Kuala Lumpur, 
Selangor, Straits Settlements 

Cormick, Jas, Electrician, Telegraph Depart- 
ment, Sydney, N.S.W. 

Cornish, V. K., Electrician, es. Sherard Osborn“ 
Eastern and South African Telegraph Со, 
Zanzibar 


oP —— ШЫ 


| Cornwall, C. A., Electrical Engineer, British 


i 
| 


bldgs, corner of Fleet-st and Commercial- | 


rd, Durban; and 174, Pietermaritz-st, 
Pietermaritzburg. Natal 

COLLISON & CO, Patent Agents, Eagle-chambrs, 
King Willam- st, Adelaide, S. Australia, 
G. P. O. Box 117 (Zirention. Adelaide, 114) 

Collyer, Alfred, Electrical Engineer, Bullock 
Electric Co. Montreal 

Collyer & Brock, Electrical Engineers, 1301, 
Notre Dame-st, Montreal 


Columbia Electric Rly Co, Ashcroft, B.C. 

Cossens & Black, Ltd, Engineers, Crawford.st, 
Dunedin, N.Z. 

Cottesloe Lighting and Power Co, Ltd, 230, 
St. George's-ter, Perth, and Cottesloe, W. 
Australia (C. К. Wright, Manager) 

Cousens, В. Lewis, M.LE.E., Electrical En- 
gineer, c/o Мг. J. Denham, Cape Govern- 
ment Railways, Cape Town, South Africa 

Coverdaie, J., Telegraph Supt, Government 
Telegraph Department, Sale, Victoria 

Covernton, В. H., А.М.1.С.Е., M.I.E.E., Elec- 
trical Engineer, Municipal Light and 
Power Dept, Johannesburg, South Africa 

Cowan (A.) & Sons, Ltd, Agents for Crossley’s 
Gas and Oil Engines, de, Melbourne 
Victoria; and Sydney, N.S.W. ' 


‚ Cowdery, G. R., Permanent Way Engineer, New 


South Wales Government Railway (El i 

Lines), Sydney, N.S.W. Е 
Cowell, J. В., M.LE.E., Electrical Engineer 

Р. О. Box, 435, Johannesburg, Transvaal | 
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Cowl, T. H., Chief Manager and Inspector of 
Telegraphs (Northern District’, Bowen, 
North Queensland 

Cowles, G. A., Electrician, ‘* Myahgah," Mos- 
man. Sydney, N.5.W. 

Cox, John, M.A.. MeDona'd Professor of 
Physics, McGill University, Montreal 

Coxon, F., Consulting Engineer, 63, Pitt.st, 
Sydney, N.S.W. 

Craddock, A. R., L3cturer on Electrical Engineer- 
ing, Canterbury College, Christchurch, N.Z. 

Craddock, J. R., Electrician c/o Raub Aus- 
tralian Gold Mining Co, Pahang, ria Sipnga- 
pore, Straits Settlements 

Craig, J. R., Electrical Engineer, Carmel. Glen- 
dearg-grove, Malvern, Victoria 

Crampton, P. M., Electrical Engineer, 29, Tekul 
Gbat-rd, Howrah, Calcutta 

Crawford, Archibald A., Consulting Engineer 
and Electrician, Bombay Electric Co, 9, 
Medows-st, Bombay (Crawford Bombay) 

Crawford, У. W., Consulting Engineer and 
Representative of Johnson & Phillips, 91, 
Pitt-st, Sydney, N.S.W. 

Crocker, C. E., Chief Engineer, Kalgoorlie 
Electric Power and Lighting Corporation, 
Kalgoorlie, W. Australia 

CROMPTON « CO, Ltd, Electrical Engineers, 
c., 418, George-st, Sydney, N.S.W. See 
also BRITIsn Division and See Advt. inside 
front cover 

Crosher (W.) & Sons, Manufacturing Electrical 
Engineers, High-st, Auckland, N.Z. 

CROWN AGENTS FOR THE COLONIES Sec also 
pages 739 and 740 

Crowther, E., Electrician, Langlaagte Estate 
and Gold Mining Company, Р.О. Box 38, 
Johannesburg, South Africa 

Cruickshank, С. B., Electrician, West India « 
Panama Telegraph Co, St. Thomas, W. I. 

Cue Electricity Works, Electric Light and 
Power Contractors, Cue, Westralia 

Cuff, J. Clement. Electrical Engineer, Eastern 
Extension Telegraph Co, Singapore 

Culbertson, Dr. J. N., M.LE.E., Telephone ani 
Electrical Engineer, Merchants ‘Telephone 
Co, Montreal], Canada 

Cummiogs, J. & J., Electrical Engineers, 375, 
George-st, Sydney, N.S.W. 

Cumming (W.) & Co, Electrical Engineers, 62, 
Elizabeth-st, Melbourne, Victoria 

Canningham Electric Co, Manufacturing Elec- 
trical Eogineer:, Greenwood, В.С.; and 
Edmonton, N.W.T. 

Curtis, E. S., Electrical Engineer, P. О. Box 
2845, Johannesburg. Transvaal 

Cashney, John, Electrical Engineer, Р.О. Вох 
2237, Johannesburg, South Africa (Chester 
Johawnesbur з) 

Cuthbert, D., Superintendent, Pacifie Cable 
Board, Fanning Island, Pacific 

Cathbert, R.. Electrical Engineer, Prospect 
Cottage, Egmor, Madras, India 

Cutler. A. E., Engineer, Public Works D:part- 
ment, Sydney, N.S.W. 

Catten Bros, Consulting Engineers, Equitable- 
bldge, George-st, Sydney, N. S. W.; and at 
Dunedin and (Greymouth, N.Z. 

Caylenburg, C. M. Van, Electriciar. Public 
Works Dept., Peneng, Straits Settlements 


— D чыш 
Dagnall, Thos. C., Elestrical Engineer, Р.О. 
Box 131, Heidelberg, Transvaal 
Dalgety & Со, Ltd, Eiectrical Agents, Sydney, 
N. S. W. 
Dalhousie College and University, Halifax, N. S. 
Physics and Ар-| Prof. S. M. Dixon, М.А, 
plied Мезћаплаз) A. M. I. C. E. 
Civil Engineering. М. Murphy, C. E., D. Se. 
Dando, H. A.. M. I. C. E., Electric. Engin er, 
c/o Post Office, Auckland. N. Z. 
Dane, John E., Electrical Engineer, Broken 
Hilt-chamber:, Queen st, Melbourne 
Dani, Damodar G., B Sc., Electrical Engineer, 
Sholapoor, Bombay, India 
D'Arapjo, P.. Supt. of Government Posta and 


Telegraphs, Seremban, Negri Sembilan, 


Straits Setclements 

Darby, J. C. H., Elec rician, Eastern Extensica 
Telegraph Co, Singapore 

Darby, R., Superintendent Eastern Extension 
Telegraph Со, Georgetown, Tasmania 

Darjeeling Municipal Electricity Works, Da - 
jeel'ng, India (W. F. Stuart-Menteth, 
Manager and Chief Engineer) 


Darookhanawalla, Ardesic Bomanjee, A. I. E. E, 


Electrical Eugineer, Kerbad3jee Bharucha's 
Buogalow, Gilder-st, Tardeo, Bombay 
Dartnall, W. W., Chief Engineer of Existine 
Lines Government Telephone Dept, Pert‘, 

W. Australia 

Dauben, E. C., Electrician and Manager, Syd ae v 
Branch, Гоа Rubber, Gutta Percha ani 
Telegraph Works Comp пу, 279, Georges", 
Sydney, X. S. W. 

Davey, H. M., Consulting Engineer, 4^, 
Moray- place, West Dunedin (Dare Dun- 
din) 

Davev, H. W. S., Electrical Engineer, Ele го. 1 
Dept, Eastern & South African Telegraph 
Co, Zanzikar 

Davey, J. H., General Supt., Eastern Telegra»h 
Company, Bombay 


Davey, Paxman & Co, Ltd, Eng ne:raand Boiler 


Makers, 14, Stestler’s-bldys, Loveday-st, 
Johannesburg ri, Johannesburg) See 
so Adyt., p. 35. Burrisn Division 

Davidson & Co, Ltd, Makers of the Sirocco Fans 
and Steam Engines, &., 2-6, Lall Bazar, 
Calcutta Sec also BRITISH DIVISION 

Davidson, E. C., Asst. Superintendent of Pos's 
and  Telegraphs, Perak, Straits Settle- 
ments 

Davies, Cecil B., Asst. Engineer, Hobart Etec- 
tric Tramway Co, Hobart, Tasmania 

Davies (Hubert) & Span, Mechanical and Elec- 
trical Engineers, Р.О. Box 1386, Norwich 
Union-bldgs, Jobannesburg; Р.О. Box 352. 
Durban (Dynamo Johannesburg, Durban cr 
Pretoria) 

Davies, J. Hubert, МТЕЕ., M.LM.E, 
A.M.I.C.E., Electrical Engin-er, Р.О. Box 
1386, Johannesburg Hon. Sec. & Treas. foc 
Transvaal of Institution of Electrica! 
Engineers) 

Davies. John, Electrical and Mechanical Engi- 
neer. 328, West апі Russell-sts, Durban, 
Natal (Electrik Durbun, 336) 
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Davier, Shephard & Co, Electrical Engineers, 


Chisecil-st, off 458, Elizabeth-st, Sydney, | 
Diamond, 


N. S. W.: and City-rd, South Melbourne 

Davis, Chas, Dealer in Electrical Supplies, 
Elizabeth-st, Hobart, Tasmania 

Davis, Fred. H., Electrical Engineer, 4, Win- 
cbester - st. Loveday - st. Johannesburg 
(Condettu Johannesburg, 4.2’) 

Davis, Hankinson & Co, Macuivery Importers, 
Moiro-chmbrs, Perth, Western Australia 

Davis, Г. F., Mauager and S:cretary, Jamaica 
Electric Light and Power C», 38, H«rbour- 
st, Kingston, Jamaica 


| De Witt Electiic Co, Electrical Engireera and 


Contracture, С.ре Breton, Nova Scotia 
Austio, Engineer Tramway Con- 
stiuction Branch, Department ot Publio 
Works, Sydney, N.S.W. 


Diek, Kerr & Co, Ltd, Electrical Engineers, 332, 


Davy, Capt. С. W. (R. E.). Superintendent of 


Telegraphs, South African Central Rail- 
ways, P.O. Box 302, Pretoria, S. Africa 


Dawson, J., Electrician and Manu'acturers! · 


Agent, Jervois Quay, Wellington, N.Z. 

Dawson. J. А., M.LE.E., Resident Engineer. 
Geelong Electricity Works, 38, Ki'gour st, 
Geelong, Victoria 


Dawson (J. A.) & Co, Makers of Electrical 


Supplies, 743, Craiy-st, Montreal 

Deakin, Benj. W., M. I. M. E., M.LE.E., Consult. 
ing Engineer and Manager British Insulated 
and Неву Cables (Lt. l.), Electric Supply 
Co of Victoria, &., Guardian-bldga, Queen- 
st, Melbourne Insulator Melbow пе, 2215) 

Dean, W. F., Electrical Engineer, Canadian 
С neral Electric Co, Toronto, Ont. 

Deane, H., M.A., M. I. C. E., Eugineer- in-Chief, 
Ца] яву & Tramway Construction Branch, 
Public Works Department, Sydney, N. S. W. 

De Beers Con- olidnted Mines, Ltd. (Os ners of 
Electricity Supply Works). Kimberley, S. A. 

Deep Leads Electric Power Transmission Co, 
Charlotte Plains and Loddon Valley Mines, 
Victorias, Australia Sec BRirisn Diviston 

De Guerrier, Е. E., Elect-izal Engineer, New 
Club, Calcutta 

Demers, Alfred, Electrical Engineer, Canadian 
General Electric Со. 86. Cesairse, Que. 

Demerara Electric Co, Georgetown, Demerara, 
British Guiana (H. P. Bruce, Man.) 

*Denbaw, J., M. I. E. E., M. I. M. E, M. Am. I. E. E., 
Acting Government Electrician and Ia- 
spector and Electrical Engineer to the Cupe 
Government Railways, the Electric Light 
Works, Cape Town Terminus, Cape Town 
(Local Hon. Sec. and Treasurer of the In- 
stitution of Electrical Enyineers for the 
Cape, Natal and Rhodesia) | 

De ppster, F. E., C. I. E., M. I. E. E., Chief 
Sur erintendent (Class I.). Con uruetion 
Br«nceb, Government Teles raphe, Calcutta 

Devis, L., Chief Ejectrician, Quebec-Jacques- 
Cortier Electric Co, Quebec, Canada 

Electrical Engineers, Cliff.st, 
Fremantle, Westeru Australia 

De Tinna, H., Assistant Engineer, Municipal 
Electricity Works, Cape Town, S. Africa 

Destreich, H., Engineer-in-Ct icf, Waterloo Elec. 
Light & Power Co, Waterloo, Out., Canada 

Devitt, Thomas, Superintendent, Еавити Tele- 
gruph Company, Aden 


Des, W. Elsdon, Electrical Engineer, ‘‘Sunny- | 


eide," Pilgrim’s Nest. Trausvual 

Tevhiret, Thos. Y., Chief Electrician, South 
Au-tralian Government Huilway Service, 
Railway Station, Ае Ще, S. Australia 


King-st, Kingston, Ont., Canada See also 
Ввітієн Division 

Dick, W. B, Electrical Engineer, 15, Lookes- 
ave, Ba.main, N.S.W. 

Dickenson, S. 8. M.LE.E., Superintendent 
Commercial Cable Company, Hazel Hill, 
Guysborough County, Nova Scotia 

Digby Ele:tric Light Co, Electric Light and 
Power Contractors, Digby, Nova Scotia 

Dion, Alfred A., Chiet Engineer and General 
Superintendent Ottawa E. ectrie Company, 
72, Бр rks-- t, Ottawa, Ont., Canada 

Dircks, A. A., M.LE.E., Telegraph Eogineer, 
пема Telegraph Dept., G.P.O., Sydney, 
N.S.W. 

Dissanaike, Edwin S., A.I.E.E., Telegraph In- 

`  gtruetor Postal Telegraph Dept, Wellawatta, 
Ceylon | 

Dixon, R. D., Electrical Engineers“ Brauch, 
Government Tramway-, New South Wales, 
Australis 

Dobbie (А. С.) & Co, Elcctrical Engineers, 
brockville, Ont. 

Dodd, Н. Staysfield, Electrical Engineer, 
United Electric Co, Toronto, Ont. 

Dodd, M.ynard, c.s * Minia,” Halifax, Nova 
Scotia 

Dodds, J. E., Electrical Engineer, Edge & Edge, 
250a, Pitt-st, Sydney, N.S.W. 

Dominion Telegraph Company, 18 and 20, 
Toronto-st, ‘Turonto, Canada 

Donald, J. B., General Manager, Western Tele- 
phone Co, Calgary, Aluerta, Canada 

Donaldson, J. M., Electrical Engineer, 41, Met- 
calfe-ct, Moutreal, Quebec 

Donoghue, J. E., Electrio Lighting and Traction 
Co. of Au-traliy, Grezn-st, Richmond, Mel- 
bourre, Victoria 

Donovan, Walter, А M. I. E. T., Manager, Оп. 
ental Telephone and Electric Co, Ltd, 
5, Mungce-lane,.Ca!cutta 

Dornbusch, E. G., Electrician to Messrs. Gibson, 
Battle & Co, 85, Pitt-at, Sydney, N.S.W. 

Doutre, Cecil, Electrical Engineer, John For- 
man Co, Montreal 

Dow, S., Juint Manager, Electric Supply Co. of 
Western Australia, Ltd, Lindsay-st, Cool- 
gardie, W. Australia 

*Dowson, Harold, M. I. E. E., Electrical Engineer, 
Government Railways, Midiand Junc., W. 
Australia 

Doyle, Pat, F. R. S. E., Consulting Engineer, 7, 
Goverument - place, Calcutta 

Drake & Stubbs, Importers of Electrical 
Supplies, 451, Hay-st, Рем, W. Australia 

Drakes, A. J., Electrician, Chief Engiaeer’s 
Office, Geueral Post Oflice, Cape Town, S. A. 

Draper (Thos. T.) & Co, Electrical Engineers 
und Agents, 267, L. Collins St, Melbourne, 
Victoria. (Undeniable Melbourne) 

Dr. wet, Chowna & Co, Electrical Agents, 31, 
Chuich Gate stand Waree Bunder, Bombay 

D:ummond, G. R., Chief Electrician, Bombay- 
Barcda Pa lway. Ajcere, Raig шава, India 


— 


Dryden, F. F., Electrical Engineer, Westing- 
house Electric Co, Toronto, Ont. 
Duff, B., Supt. of Telegraphs, Cape Town, S.A. 
Duff, C. F., Telegraph Engineer, Postal Tele- 
graph Department, Kingston, Jamaica 
Duff, W. A., Electrical Engineer, Canadian 
Westinghouse Co, Montreal, Canada 

Dufresne, L. A., Cuief Engineer, City Telephone 
Dept., Montreal, Canada 

Duncan, A. T., Manager, Lincoln Electric Light 
and Power Co, St. Catberine's, Ont. 

Duncan & Fraser, Eiectrical Engineers, 46-50, 
Franklin-st, Adelaide, S. Australia 

Dundee Electric Light and Power Co, Ltd, 
14, Timber.st (P.O. Box 291), Pietermaritz- 
burg, Natal (W. J. Cuthbert Hughes, Sec.) 

Dunne, W. P, Electrical Engineer, c/o Burn 
& Co, Howrah Iron Works, Howrah, 
Calcutta 

Dunville Electric Light Co, Dunville, Ont., 
Canada 

Dupuis, Albert, Electrical Engineer, Montreal, 
Canada 

Durant, J. H., Electrical Engineer, “ Lytton," 
Brisbane, Queensland 

Darban Corporation Electric Lighting Depart- 
ment, Durban, Natal, South Africa (J. 
Fletcher, Boro’ Eng. ; Е. Roberts, Elec. Eng.) 

Dwight, H. P., President, Great North Western 
Telegraph Co, of Canada, 17, Wellington- 
st, E. Toroato, Canada 

Dyer, Е. H., Assistant Postmaster-General and 
Superintendent of Telegraphs, Sandakan, 
North Borneo 

руке, C. A. W., Electrical Engineer and Con- 
tractor, 90, St. George's-st, Cape Town, 
South Africa 


палисада ЈЕВ мы 


Earngey, W. D., Electrical Engineer and Sec- 
retary, Hooper Magnetic Electric Brake 
Co, Toronto, Ont. 

Eastgate, C.C. T., Electrical Engineer, Ос'а- 

vious Steel Co, Calcutta 
‘Eastern Telephone Co, Sydney, Cape Breton, 
Nova Scotia 

East London Municipal Electric Lighting and 
Tramways Depis, East London, South 
Africa (С. W. Мооте, Electrical Engineer) 

Eckstein (H.) & Co (Engineering Dept.), P.O. 
Вох 149, Johannesburg, S. Africa 

Eclipse Electric Co, Electric Light Contractors, 
313, King-st East, Toronto, Ont. 

Edgar, Henry S., Electrician, Government Tele- 
graph Department, Melbourne, Victoria 

Edge & Edge, Electrical Engineers, 2484 & 250, 
Pitt-st, Sydney, N. S. W. (Kedge Sydney,1823) 

Edison Electric Co, Electrical Engineers, 1, 
Rowe-st, Sydney, New South Wales (Ulder- 
shaw Sydney) 

EDISON & SWAN UNITED ELECTRIC 
LIGHT COMPANY, Limited, 16, Carring- 
ton-st, Wynyard-sq, Sydney, N.S.W. (1579); 
and Commonwealth-bldgs, Adeluide-st, 
Brisbane, Queeusland See insert Advt. 

p. 1218 

Edmiston «& O'Neill, Electrical Engineers, 464, 

Collins-st, Melbourne, Victoria 
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Edmondson, E. S., Electrical Engineer and 
President Oshawa Electric Light Со, 
Oshawa, Ont. 

Edmonton Electric Light and Power Co, Ltd, 
Edmonton, Alberta, Canada 

Edmunds, W. В., Electrical Engineer, P.O. 
Box 3317, Johannesburg, Trausvaal, South 
Africa 

Edwards, А. H., Purchasing Agent, Montreal 
Light, Heat aud Power Co, Montreal, 
Canada 

Edwards, H. O., Electrical Engineer, Canadian 
General Electric Co, Toronto, Ont. 

Edwards, J. P., M. I. E. E. Chief Engineer and 
Electrician, Postal Teiegraphs, Cape Town, 
South Africa (Local Chairman of the In- 
stitution of Electrical Engineers) 

Eganville Electric Light Co, Eganville, Ont , 
Canada 

Electric Club of Victoria, 9, Queen-st, Mel 
bourne, Victoria (Г.Н. Ellson, Hon. Sec. 

Electric Development Со (of Ontario), Ltd, 
Toronto, Ontario, Canada 

Electric Engineering and Supply Co, Dynamo 
and Motor Makers, 21, Bleury, Montreal 

Electric and General Import Co, Electrical Еп- 
gineers, 42, King William.st, Adelaide, 5. 
Australia (J. Н. M. Davidson, Manager) 

Electric Lighting and Traction Co of Australia, 
Ltd (Head Осе), 31, Queen-st, Melbourne 

(F. W. Clements, Engineer and Manager) ; 
Grenfell-st, Adelaide (Г. W. Wheadon, 
Res. Engineer); and Coris-ter, Geelong, 
Victoria (J. A. Dawson, Res. Engineer) See 
also British DIVISION І 

Electric Repair and Contracting Company, 
гес ће Light Engineers and Contractors, 
617-619, Lagauchetiere-st, Montreal ` 

Electric Supply Co, Ltd, Dealers in Electrical 
Supplies, 67, Jumes-st S., Hamilton, Ont., 
Canada | | 2 

Electric Supply Со, of Victoria. Ltd, Old Wool 
Exchange, 493 aud 435, Collins.st, Mel- 
bourne, Victoria (Benjamin W. Deakin, 
Engineer acd Manager) See also Bnirisn 
Division 

Electric Supply Co of Western Australia, Ltd, 
Guardian-bldg:s, Queen-st, Melbourne; and 

Lindsay.st, Coolgardie, Western Australia 
(B. W. Deakin, Consulting Eng. and Man.) 
See also BRITISH DIVISION 

Electric Telegraph Society of New South Wales, 
P.O. Box 1139, Sydney, N.S.W. (E. C. 
Kraegen, Hon. Sec.) 

Electrical Association of New South Wales, 
70, Pitt-st, Syduey, N.S.W. (Е. Е. Мощев, 
Hon. Sec.) For Officers вее раде 1248 

Electrical Construction Company с! London, 
Ltd, 32-40, Dundas-st, London, Ontario 
(1103), and at Toronto, Winnipeg, Halifax 

Electrical Engineering School—see Melbourne 
Electrical Engineering School 

Electrical and General Engineering Syndicate, 
von Weilligh-st, Johannesburg., South Africa 

Electrical Material and Lighting Co, Ltd., 
Dealers in Electrical Apparatus, 132, Pitt- 
st, and Napoleon-st, Sydney, N. S. W. 

Electrical Supply Co, Manutaeturing Elec- 
tricians, 5154, George street, Sydney, 
N. S. W. 


Please for ward at once to Mr. G. TUCKER 1, 2 and 3, Salisbury-court, Pieet-street, 
London, any Alterations or Corrections necessary in the above particulars. 
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Ellery, R. L. J., C. M. G., F. R. S., M. I. E. E., 
Government Astronomer and Examiner in 
Electricity and Magnetism, Melbourne, Vic- 
toria 

Ellis & Clark, Electrical Engineers, 10, 12, 14, 
and 16, Blsth-st, Adelaide, S. Australia 


· Ellson & Co, Consulting Electrical Engineers, 


345, St. Georges-ter, Pertb, W. Australia, 
and at Melbourne, Victoria ; and Adelaide, 
S. Australia 

Ellson, L. H. S., M.I.E.E., Electrical Engineer, 
345, St. George’s-ter, Perth, West Australia 

Elrington, R., Superintendent (let Grade), 
Indian Government Telegraphs, Calcutta 

Empire Electric Light Co, Ltd, Margaret-lane, 
Sydney, N.S.W. (J. В. W. Сагдат, 
M.LE.E.. Managing Engineer) 

Engineering Association of New South Wales, 
Union-chmbrs, 70, Pitt-st, Sydney, N.S.W. 
(Hon. Sec. and Editor, Н. V. Abrbecker) 

Engineering Supply Co. of Australis, Ltd, 143, 
Charlotte-st, Brisbane, Queensland 

Engineers’ Association, Marine Club Buildings, 
Singapore, Straits Settlements (Е. Fair- 
weather, Pres. ; R. Risk, Hon. Seoretary) 

Evgland, P. H., Electrical Engineer, с/о 
Arbuthnot & Co, Madras 

Enna. A. A. А.. Electrician, Great Northern 
Telegraph Co, Hong Kong 

Enson, George Edmund, Electrical Engineer, 
Telegraph Dept.. Pretoria, Transvaal 


Erskine, Edward J., M.I E.E., Electrical Engi- 


neer, Crompton & Co, 418, George-st, 
Sydney, N.S.W. 

Erskine, Howartb, Limited, Engineera, Con- 
tractors, &с., River Valley Engine Works, 
Singapore. (Erskine Singapore). And at 
Bangkok, Kwala Lumpur, Selangore, &c. 
Sce also Howarth Erskine, Ltd. 

Escala, A., Telegraph Engineer, Government 
Railways, Kingston, Jamaica 

Eshing, A., Electrical Engineer, R. E. T. 
Pringle Co, Toronto, Ontaria 

Etlinger, Geo. E., Electrician, c/o Turner, 
Hoare & Co, Bombay 

Eustace, 8, G. L., A.M.I E.E., Chief Engineer, 
Calcutta Electric Supply Corporation, Ltd, 
4, Fairlie-place, Calcutta 

Evans, E. A., Engineer and Manager Quebec 
Railway, Light and Power Co, Quebec, 
Canada 

Evans, Evan, Electrician, Regan-st, Stratford, 
Taranaki, N. Z. 

Evane, H. D., Electrical Engineer, Electric 
Light Dept, С.Р.О., Melbourne, Victoria 

Evans, Owen N., Patent Expert, 481-483, 
Temple-bldg, Montrea], Canada 

Everett, W. H., B.E., B.A., M.LE.E., Sibpur 
Enpineering College, Calcutta 

Ewing, S. E. T., A. M. I. E. E., Electrical Engi- 
ncer, Rezende Gold Mining Co, Ltd, Panha- 
langa, Umtali, Mashonaland, 5. Afrioa 

Exeter Electrie Light and Power Co, Ltd, 
Exeter, Ont., Canada 

Ey, Gustav, Electrical Engineer, Victor Motor 
Co, Double Bay, N.S.W. 

Eyre, G. H., Postmaster-General of Rhodesia 
and Марарег of the African Trans-Conti- 
nental Telegraph Company's lines, Salis- 
bury, Hhodesia, South Africa 
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Fairchild, J., Submarine Telegraph Supt. to 
New Zealand Government, Wellington, N.Z. 

Fairweather, F., President Engineers’ Associa- 
tion, Marine Club-bldgs, Singapore, Straits 
Settlements 

Falck, А., Postmaster-G«neraland Supt. of Tele- 
graphe, Bloemfontein, Orange River Colony 

Farr, C. C., D. Se., A. M. I. C. K., Electrical En- 
gineer, Magnetic Observatory, Chriet- 
church. N. Z. 

Farrar, S. H., Electrical Engineer, P.O. Box 
455, Johannes burg, South Africa 

Farrer, Chas. L., Electrical Engineer, Electrie 
Light Co, Lakefield, Ontario 

Farrer, H. G. V., Manager Municipal Electricity 
Works, Campbelltown, N. B., Canada 

Federated Engineering Co, Ltd, 13, Battery. rd. 
Singapore, and High-st, Kuala Lumpur, 
Selangor, Straits Settlements 

Felce, Dennis Herbert, Electrician, Tarajulie 
Tea Estate, Borjulie P.O., Tezpore, Assam, 
India 

Fenn, E. J., Electrical Engineer, c/o John 
Chambers & Son, Fort-st, Auckland, N.Z. 

Fenn, Samuel, Superintendent Direct United 
States Cable Company, Halifax, Nova Scotia 

Fenton, A. Е., Local Manager, Canadian Pacifis 
Telegraph Co, Fort William, Canada 

Fergus Electric Light Works, Fergus, Ont.. 
Canada 

Ferguson (J. C.) & Co, Electrical Supply Dealers, 
67, Brisbane-st, Launceston, 'l'asmania 

Ferguson, T., Electrical Engineer, Snails Bay, 
Balmain, N.S.W. 

Ferns, James, Surerintendent City Fire Alarm 
Telegraphs, Montreal, Canada 

Filmer, W. D., Electrical Inspector, Northern 
Linee, Government Railways, 51, Pnillip- 
st, Sydney, N.S.W. 

Findlay (George) & Co, Electrical and Mechani- 
cal Engineers (P.O. Box 58), Cape Town, 
South Africa (Flemish Capetown, 34?) 

Finkelstein, Mendel, Electrical Engineer, 41, 
Hanover-st, Fitzroy, Melbourne, Australia 

Finlayson, В. W., Electrician, H. P. Gregory & 
Co, 74, Clarence-st, Sydney, N.S.W. 

Firstbrook Box Co, Ltd, Makers of Electric 
Tramway Apparatus, King-st, East, Tor- 
onto, Canada 

Fischer, Gustave J., Engineer for Tramway 
Construction, Public Works Dept, Sydney. 
N.S.W. 

Fisher, Н. K. C., Electrician, c/o Eastern Exten- 
sion Telegraph Co, Singapore 

Fisk, H. 0. Supt, Peterborough Light and 
Power Со, Peterborongh, Ont. 

Fitzmaurice, J. S., МЛЕЕ., Electrical 
Engineer. Electric Light Branch, Govern - 
ment Telegraph Department, and 120. 
George-st, Sydney, N.S.W. 

Fitzhardinge, А. F., Electrical Engineer, Box 
177, G.P.O., Caps Town 

Fleming, E. С., Electrical Eogireer, 16, 
O'Connell.st, Sydney, N.S.W. 

Fleming (Jobn) & Co, Electrical and General 
Engineers, 19, Elphinstone- circle, Bom- 
bay (agents for the India Rubber Com- 
pany, Silvertown, London) 
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Fleming, Sir Sandford, K. C. M. G., Civil Fuchs, Arnold & Co, Electrical Engineers, 


Engineer, Ottawa, Canada 

Fleteber Bros. & Espin, Consulting Engineers, 
Р.О. Box 71, Buluwayo, Rhodesia (Safety 
Buluwayo) 

Fletcher, Ed., Electrical Engineer and Manager, 
Electric Light Station, Graveoburst, Ont. 

Fletcher, Н. С.. Electrical Engineer, P.O. Box 
580, and Williams-bldgs, 7th Avenue, Bulu- 
wayo, Rhodesia, 8. Africa 

Fletcher, Jas. Borough Engineer, Durban, 
Natal, South Afric4 

Fletcher (R. E.) & Co, Electrical Engineers, 
Exchange Court, Princes-st, Dunedin, N.Z. 

Fletcher, R. W.. Electrical Engineer, с/о Reu- 
nert & Lenz, Р.О Вох 1092, Johanresburg, 
Transvaal 

Fogarty Bros., Electrical Engineersand Contrac- 
tors, 118, St. James-st, Montreal, Canada 

Fonseca, J. C., Superintendent, Eastern Exten- 
sion Telegraph Co, Raebuck Bay 

Foord, А. W., Supt. (1st Grade) Indian Govern 
ment Telegraphs, Calcutta 

Forman, John, Electrical Supplies, 703 & 710, 
Craig-st (P.O. Box 427), Montreal (Forman 
Montreal, 281) 

Forayth (A.) Electric Co, Electrical Apparatus 
Manufacturers, Berlin, Ont. 

Forwood, Down & Co, Ltd, Dealers in Electrical 
Apparatus, 189, Hindley-st. West, Adelaide, 
S. Australia ; and at Kalgoorlie, WA. 

Fowler, T. W., M. I. E. E, Evgineering School, 
The University, Melbourne, Australia 

Frame (George) & Co, Electricians, 99, Col- 
borne-st, Toronto, Ontario, Canada 

Framji Cowasji, Machinery Importer and 
Agent, 44, Tamarind.lane, Fort, aud 596, 
Girgaum, Bombay (Enterprise Bombay) 

Frankel (P.) & Co, Machinery Agents, 114, 
Edward-st, Brisbane, Queens and 

Franki, В. J. N., Electrical Engineer, Morts 

Dock and Engineering Co, Ltd, Montrose, 
Balmain, N.S.W. 

Franklin, E. S., M. I. E. E., Electrical Engineer, 
c/o Bengal & Nagpur Railway Co, Calcutta; 
Khargpur, Midoapur, Bengal 

Franklin, Jas., M. I. E. E., Telegraph Superin- 
tendent, В. B. & С.Е Rly, Bombay 

Fraser, Alex., Electrical Agent, 39, Queen-st, 
Melbourne 

Fraser, W. G., Manager, Petrolia Electric Light 
C>, Petrolia, Ont. 

Freeman, E. H., Elestrical Engineer, c/o W. 
Hosken & Co, Box 667, Johaunesbur;. S.A. 

Fremantle & District Electricity Supply & Tram- 
way Works, Guardian-bldgs, Freinantle, W. 
Australia (В. W. Deakin, Епр. and Man.) 

French, Sir S. R., K. C. M. G., Postmaster-General 
and General Manager of the Cape Tele- 
graphs, General Post Осе, Cape Town; 
Postmaster-General British Bechuanaland 
Protectorate | 

Fricker Electric Co, Dealers in Electrical Sup- 
plies, 9, John-st N., Hamilton, Ont., Canada 

Friend, А. H., Electrical Engineer, 63, Trafalgar- 
st, Stanmore, N.S W. 

Fripp, W. C., Assistant Engineer, Government 
Electricity Works, Malta 

Frommurze, Sorab, Electrical Engineer, 48, 
K'oof-st, Caps Town, В. Africa 


| 


Bloemfontein, South Africa 
Fulton, James E., M.I.C.E., Consulting Engi- 
neer, 27, The Terrace, Wellington, N.Z. (492) 
Furby, W. S., M.I.E.E., Inspector of Govern- 
ment Telegraphs, Wellington, N.Z. 
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Gah: gin, A. Y., Supt. Eastern Exteosion Tele- 
graph Co, Singapore (Acting Hon. Sec. and 
Treasurer of the Institution of Electrical 
Engineers for Straits Settlements and 
Netberlands Indies) 

Gannaway, J. W., Telegraph Inapector, Christ- 
harcb, N.Z. 

Gardam, J. В. Woodruffe, M.I.E.E., Managing 
Engineer, Empire Electric Light Co, Ltd, 
Margaret-ln, Sydney, N.S.W. 

Gardner, J.. Oflicer-in-Charge, Eastern Tele- 
graph Co, Ascension 

Garratt, J. H., A. M. I. E. E., Electrical Engineer, 
c/o Boustead Bros, Colombo, Ceylon 

Garrioch, Goddard & Co, Electrical Engineers, 
55, Spark-st, Ottawa, Ont. 

Gaskell, F., Electrician, 60, Highbury-grove, 
Prahran, Victoria, Australia 

Gaye, Wilfred, Electrician, Eastern and South 
African Telegraph Со, Cape Town, S.Africa 

Gee Electrical Engiueering Co, Electrical Appa- 
ratus Makers, 11, Culborne-st, Toronto 

Geelong Electricity Works, Geelong, Victoria, 
Australia (Electrie Lighting and Traction 
Co of Australia, Proprs.) 

Gell, John, Telegraph Engineer, Government 
Telegraphs, Wellington, N.Z 

Gellender (E. Н.) & Co, Electric Light and 
Power Contractors, Boksburg and Germ is- 
ton, Transvaal ИР 

General Electric Engineering Co, Empire-bldgs, 
Barrack-st, Perth, W. Australia 

General Electric Power Co, Ltd, P.O. Box 217, 
Germiston, Transvaal, South Africa 

George, Geo., Director of Technical Education 
and Principal an Teacher of Physics and 
Electrica. Engineering, Technical School, 
Auckland, N.Z. 

Ghosh (В. L.) & Co, Electrical Engineers, 146, 
Cornwallis-st, Bombay 

Gibbons, J. B., Electrical Engineer, Oriental 
Telephone and Electri? Co, Calcutta 

Gibbs, H. P., Electrical Engineer, Kolar Gold 
Fields Power Works, South India 

Gibbs, R. T., M. I. E. E., Supt. Government Tele- 
graplis, Central Telegraph Office. Madras 

Gibson, А. H., Electrical Engineer. Lancaster 
Gold Mining Co, Krugersdorp, South Africa 

Gibson, Battle & Co, Importers of Electrical 
Machinery, 85, Pitt-st, Sydney, N.S.W. 

Gibson, J. K., A.LE.E., Eastern Extension 
Telegraph Co, Hong Kong 

Gilbert, John, Inspector of Government Tele- 
gravhs, Kimberley, South Africa 

Giles, W. Н., General Superintendent Eastern 
Extension Australasa and China Tele- 
graph Co, Madras 

Gill, Sir David, K.C.B., F.R.S., Royal Obser- 
vatory, Cape Town, S. Africa 


. Gillan, John D., City Electric Light Inspector, 


Melbourne, Victoria 
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Gillespie (George) & Co, Electrical Engineers 
and Contractors, Rangoon 

Gillespie, К. A., Electrician, Ashcroft Water 
and Light Co, Ashcroft, B.C. 

Girouard, R., Electrical Engineer, Sirith’s 
Falls, Ont., Canada 

Gisborne, Francis H., Electrician, Department 
of Justice, Ottawa, Canada 

Gisborne, Hartley, M.Can.Soc.C.E., M.I.E.E. 
&c., Electrical Engineer, Caragana Lodge, 
Ladysmith, Vancouver Island, B.C. 

Glencoe Electric Light Со, Glencoe, Ont., 
Canada 

Glenwilliam Electric Light Co, Georgetown, 
Ont., Canada 

Godwin, 8. J., Electrician China and Japan 
Telephone and Electric Company, Limited, 
Hong-Kong 

Golding, F., A.M.LE.E., Chief Electriciau’s 
Branch, G.P.O., Sydney, N.S.W. 

Goldstein, А. Electrician, Central Arcade, 
Sydney, N.S.W. 

Gompertz, В. L. D., Director, Construction 
Brancb, Indian Government Telegraphs, 
Calcutta 

Goodall (T. M.) & Co., Machinery Importers, 
129, Hav-st, Sydney, N. S. W. 

Goodman, W. G. T., M. I. E. E., Electrical and 
Mecksnical Engineer, c/o Noyes Bros., 1, 
Crawford.st, Dunedin, N.Z. 

Gorby, Wm.. Chief Electrician, Togona Water 
and Light Co, Sault Ste. Marie, Ontario 

Gore Borough Electricity Works, Gore, Otago, 
N.Z. (J. C. Scott. Engineer) 

Gore Electric Light and Power Syndicate, Ltd, 
Gore, New Zealand (A. Ramsay, Electrical 
Engineer) 

Govindon, W., Acting Telegraph Inspector, 
Government Railway, Selangor, Straits 


Settlements 
Gosche, W. A., Manager in Australia of 
Allgemeine — Elektricitita Gesselschalt, 


Equitatle-bldg3, George-st, Sydney, N.S.W. 

Gould, К. H., Electrical Engineer, Р.О. Box 41, 
Springs, Transvaal Colony 

Grabamstown Technical Institute, Grahams- 
town, Cape Colony, (H. С. а. Oakshott, 
M.A., Principal) 

Granowski, O., Consulting Engineer, 108, Pitt- 
st, Brisbane, Queensland 

Grant, C. H., Consulting Engineer, Macquarie- 
st, Hobart, Tasmania 

Grant, J. C., Electrical Engineer, В. F. 
Sturtevant Co, Toronto, Ont. 

Grant, John, M.I.E.E., Engineer, P.O. Tele- 
graphs, Johannesburg 

Grant, R., Consulting Engincer, 32, Point.st. 
Pyrmont, N.S.W. 

Gravenhurs: Electric Light and Power Co, 
Graveohurst, Ont., Canada 

Gray, Charles F., Electrician, 142, W. 109th-st, 
New York City 

Gray, Daniel, Electrician, 60, Morris-st, Wil- 
liamstowa, Victoria, Australia 

Gray (W. Е.) & Co, Electricians, 17, Gawler-p!, 
Adelaide, S. Australia 

Great North Western Telegraph Company of 
Canada, 17, Wellington-st, East Toronto, 
Canada (Н. P. Dwight, President, I. 
McMichael, Gen. Man.) 


Greaves, Cotton & Co, Importers of Electrical 
Fittings, Forbes-st, Bombay 

Green, C. K., Supt. Hamilton, Grimsby & 
Beamsville Eleetric Railway, Hamilton, 
Ont., Canada 

Greengrass, Francis W., Electrician, Grey- 
mouth, N.Z. 

Greet, S. H. A., Supt. Halifax and Bermudas 
Cable Co, 6, Front-st, Hamilton, Bermuda 

Gregory (H. P.) & Co., Importers of Electrical 
Apparatus, 435, Bourke-st, Melbourne, Vic- 
toria; and 74, Clarence-strect, Sydney, 
NRW. 

Griffith, A., Consulting Engincer, 169, Phillip- 
st, Sydney, N SW. 

Griffith, L. M., Local Manager, Pine Creek 
Power Co, Atlin, B.C. 

Grimsby Electric Light Co, Grimsby, Ont., 
Canada 

Grimehaw James Walter, М.Т.С.Е., MIER, 
Electrician, Australian Club, Sydney, N. S. W. 

Groves, Gibson, Engiueer- in- chief, Electricity 
Supply Works, Parry Sound Ont., Canada 

Guelph Ligbt and Power Co, Electrie Light and 
Power Contractors, Guelph, Ont., Canada 

Gunn, J. & T., Electricians, 50, Brisbane-st, 
Launceston, Tasmania 

Gunter, E. E., Assistant Superintendent, Gov- 
ernment Telegraphs. Rangoon, Burmah 

Gonther, ‘J. H., Manager Bell Telephone Co, 
Listowel, Ont. 
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Надахау. I. B., Electrician, Metropolitan Dis- 
trict G.P.O,, Cape Town, South Africa 
Haddock, H. D., Electrical Engineer, Picton, 

N.Z. 

Haifield. Fred. II., MIER, Consultiog Me- 
chanical and Electrical Engineer, 61, Field- 
st, Р.О. Box 211, Durban, Natal. South 
Africa (Sole Agent in Natal for the Electric 
Construction Co) 

Haes, Oswald, M. I. E. E., Electrical Engineer and 
Representative, Brush Electrical Engineer- 
ing Co. 56, Margaret-st, Sydney. N. S. W. 

Hagan & Blakeman, Manufacturing Electri- 
cians, Mount-st, North Sydney, N. S. W. 

Halifax & Bermudas Cable Co, Ltd, Вох 55, 
Halifax, Nova Scotia; and the Bermudas 

Halifax Electric Tramway Co, Ltd, Halifax, 
Nova Scotia (Е. А. Huntress, Manager) 

Halifax Illuminating & Motor Co, Electrical Ein- 
gineers, 138, Hollis.street, Halifax, Nova 
Scotia 

Hall, А. A., Supt. Afriean Direct Telegraph Co, 
Bathurst, W. Africa 

Hall, E. A., Electrical Engineer, Ferreira Gold 
Mining Co, Р.О. Вох 1021, Johannesburg, 
South Africa 

Hall, J. H., Electrical Engineer, Richmond 
Conduit and Mfg. Co, Toronto, Ont. 

Hambly & Mangold, Electrical Engineers and 
Contractors, P.O. Box 311, Port Elizabeth, 
S. Africa (see Hambly, W. H., п BRITISR 
Division) 

Hamilton Cataract Power, Light and Traction 
Co, Ltd, 128 to 130, King-st E., Hamilton, 
Ontario 
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Hamilton, F. A., M. I. E. E., NM. Can. Soc. C E, | Harrison, Howard, Assistant Electrical Engi- 


Electrician, c.s. * Mackay Bennett," Hali- 
fax, Nova Scotia 

Hamilton, F. T., Ele-trical Engineer, Р.О. Box 
5522, Johannesburg 

Hamilton, С. D., Electrical Ergineer, 132, 
Pitt-et, Sydney, N.S.W. 

Hamiltoo, Grimsby « Beamsville Electrio 
Railway Co, Hamilton, Ont rio. Canada 

Hamilton, J. H., Electric Signaling Engineer. 
Cape Government Railways, Capa Town, 
South Africa 

Hamilton, В. B., Electrical Engineer, Packard 
Electric Co, St. Catberine’s, Ont. 

Hamilton, Richard A., Consulting Engineer, 
171, Queen.st, Brisbane, Quesnsland 

Hamilton & Rutledge, Electrical Engineers, 
134, Pitt-st, Svdnev, N.S.W. 

Hamilton Street (Electric: Railway Co, Ltd, 
Hamilton, Ont., Cana ia 

Hammerton, С. W., Electricien, Wemmer Gold 
Mining Co, Johannesbary 

Hancock & Co, Electric and G-neral Engi- 
Deerg, Commisshner st. Johnunesburg, 
South Africa (Pumps Johannesburg) 

Hancock, Wm. J., VI. I. E. E., A. M. I. (. I., Govern- 
ment El. ct icin and Electrical Engineer, 
Perth, W. Australia (Local Hon. Secretary 
and Treasurer of the Iustitution of Elec- 
trical Engineers) 

Hancoy, Herbert, El»ct'ician, Government Вай. 
way Workshops, Ipswi:h, Queensland, 
Australian 

Hancox, S. H., Teacher of Electricity, Ipswich 
Technical College, Ipswieb, Queensland, 
Au-tralia 

Hanna, E. L., Manag r. Telegraph Осе, 
Rockhampton, Queensland 

Hanover Electri: Light anl Power Works, 
Hanover, Ont., Canada. (Н. Gruetzner, 
Proprietor) 

Hansen, J., Actng Suoerintendent of the 
Great Northern Telegraph Co, Henz Kong 

Hanson, A. J., Electrical Eng пеег (Lawrence 
& Hanson), 3, Wynyard-strect, Sydney, 
N.S.W. 

Hardaker, T. T., Director of Government 
Telegraphe, Pietermaritzburg, Natal 

Hargrave, L. Electrical! Engineer, Wool'ahra 
Pont. Woollahra, N.S.W. 

Harkom, J. W., Mausger Richmond County 
Electric Co, Richmond, P.. Cinada 
Harper, Н. R, City Electrical Eugineer, Town 

Hal!, Melbourne 

Harris (С. Р.), Scarfe & Co, Ltd, Electrical 
Agents. Fremantle, W.A. 

Harris, H. M., Electrical Engineer (Harris, Lee 
& Co), Trart-bldgs, Fox-st, Р.О. Box 700, 
Johannesburg 

Harris, Lee & Со, Agents for and Importers of 
Electrical Supplies. Sole South African 
Agents ſor Eversbed & Vigno es, Tru-t.bldgs, 
Кох - st, P. O. Вох 700, Јођап зе sburg. Trans- 
ува); and at Courtis-chbmbre, St. Geo- ges- 
st, Р.О. Box 1274, Capetown 

Harris, W. A., A. I. E. E., Electrical Engineer 
and Manager Suburban Telephon Со, Ltd, 
Port of Spuin, Trinidad 

Harrieon. E. S., Electrical Епџ пеег, 
Thistle-st, Winnipeg, Man., Canada 


191, 


i 


neer, New South Wales Railways, Ultimo 
Power House, Sydney, Australia 

Harrison, N., Ass stant Eavineer, Government 
Telegraphs, Transvaal, South Africa 

Harrison, W. Stuart, A. M. I. C. E., Manager and 
Electrician, China and Japan Telephone 
and Electrie Co, Ltd, Hong Kong 

Hart (W.) & Sons, Dealers in Electrioal Sup- 
pies, 132, Charles.st, Launceston, Tas- 
wants 

Hartle, Galt, Dunn & Co, Importers of Electric 
Light Fittings, 74 to 82, William-st, Perth, 
Western Australia 

Hartogb, H. A., Electrical Agent, Singapore, 
Straits Sett'ements 

Harvey, P., Torpedo Ос», Malta Dockyard 
(e/o Mail Olli er, H. M. S.“ Hiveraia `) 

Hatt, J. J., A. M. I. C. E, I. I. E. E., Chief Elec- 
trical Lugineer, East Indian Railway, 
Jamalpur, Beagal Sec a so Ваггівн DIVISION 

Hawkins, W. С, General Manager Hamilton 

Гес rie Light and Cataract Power Co, 

Hamil on, Ont., Canada 

Robt., Consulting knzt, eer, 

Dur edin, N.Z. 

Heath. H. H. Е. Electrician, Chief Eogineer'a 
Ottiee, G P.O., Cup-town, 8. Ага 

Heather, H. J. S., B. A., А M. I. C. E., Electrical 
En ипеег, Moodies, Dacoerton, Traasvaal, 
South Africa 

Heatly & Gresham, Ltd, Engineers and Sig- 
nalling Apparstus Makers, 6, Waterloo-st, 
Саша (Drake Culeutla) 
Hecksher, P., Manufacturiug Electrician, Glen- 
ferrie-rd. Malvero, Melbourne, Victoria 
Hellman, Huzh, Фест cal Engineer, Р.О. Box 
2106, and 26, Central-bid ss, Johannesburg, 
Souto Africa (Current Johannesburg, 479) 

Hement, T. C., Electrics! Enzinee-, Hereford- 
st, Christchurch, N.Z. 

Henderson. C. W.. Ele trical Engineer, Cana- 
dian Westivghouse Co, Montreal 

Hender-on, G. J., Supt., Cataract Power Co, 
Hamilton, Ont., Canada 

Henderson & Swift, Enzinecrs and Machinery 
Importers, Bulawayo, Rhodesia, South 
Africa 

Henderson, W. P, Dicisional Superintendent, 
In пап Governm-n Telegraph Department, 
Barrackpore, Iudin 

Heniry. J. C., Superiatendent, Eastern Exten- 
sion Austra аза aud China Telegraph Co, 
Labnan, Borneo 

HENLEY'S(SOUTH AFRICA) TELEGRAPH 
WORKS CO, Led, Alliauc: bldgs, Gardiner- 
st, Durban, Natal (W. Odgers, Manager) 
(Медоћт Durban, 202); and at Capetown 
(Megohm Capetown: See also Adyt , р. 1076 

HENLEY'S (W. T.) TELEGRAPH WORKS 
CO, Ltd, 387-352, Bomke-st, Melbourne, 
Victor.a ; 338, K-nt-st, Sydney, N.S.W. 
(J. А. Newton, Manager,; and 232, Albert. 
rt, Brisbane, Qaeensland See also Bririsn 
Division, and Adyt., р. 1076 

Henry, А. R., General Supt., Canadian Electric 
Lit ht Co, Utd, Levis, Quebec, Canada 

Henry, Major Robert, Electrical Engineer and 
Commanding Ошсес Tasmanian Torpedo 
Corps, Hobart, Tasmania (110) 


Hay, High.st, 


INDICES TO THIS;/7OLUME WILL BE FOUND ON PAGES 19 TO 40 AND 
AL 30 ON РА1®3 1333 TO 1310. 
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Henshaw, H. H., Seoretary- Treasurer, Montreal | 


Light, Heat 


& Power Co, Montreal, Quebec 
Hensley, J. W., 


Hepburn & Spruson, Consulting Electrical 
Engineers, 169, King-st, Sydney, N.S.W. 
(Patent Sydney, 2329) 

Herdt, L. A., Professor ot Electrical 
McGill University, 


ERSHENSOHNN, JOSHUA, JUNR. Patent and 
T'ade Mark Agent anl Solicitor, Box 56. 
202, Longmarket.st, Pietermaritzbuz | 


Natal, South Africa (Hersh Pietermaritz. 
burg, Natal) 

Hervey, E. А., Electrica] Engineer and Agent, 
171, Clarence.st, Sydney, N.S.W. ( Hervey 


to the Government, Auvergne,“ Brisbane, 


С. Maxwell, 
ter maritzburg. Natal, S. Africa 

Hicks, A. J., Ele3trical Engineer, Trenton 
Electric and Water Co, Trenton, Ont, 

Hicks (Jobn), Ltd, Importers of 
p'ies, George-st, Brisbane, Qaeensland 

Highland, Charles, Electrical Engineer and 
Electrical Apparatus Maker, 93, Market-st, 
Sydney, N.S.W. (Highland Sydney, $99) 

Higley, W. J., M. I. E. E., Electrical Engineer, 
Central South African Railways (Р.О. Box 
302), Pretoria, Transvaal 

Higman, Ormond, M. I. E. E., A. M. Can. S. C. E., 
Chief Electrical Engineer, Electrical Stan. 
dards Laboratory, Ottawa, Canada 

Hill, A. P., Supt. Indian Government Tele. 
graphe, Caleutta 

НШ Electric Switch Co, Ltd, Switch and 
board Makers, 496. St. Paul-st, Montreal 

Hl Jas.) & Sons, Electrical Engineers, 63, 
Grenfell.st, Adelaide, S. Australia 

Hillgrove and Armidale Water Power and 
Electric Co, Ltd, Hi 
also Britistt Division 

Hilliard, Thos., Electrical Engineer, Canadian 
General Electric Co, Ottawa 

Hillman, Thos. Е „Electrio Railway Engineer, 
Provident and Loan-bldg, Hamilton, Ont., 
Canada 

Hincks, Harold T., Electrical Engineer, Mysore 
Camp, Marikuppam,M Узоге State, Southern 
Год! а 

Hincks, J. M., Electrical Engineer, Mani- 
kuppam, Mysore, Iadia 

Hines. Chas, H Electrica! Engineer, 
Canadian Pacific Railway Co, Montreal 

Electrical Contractors 

d Jobbers, Victoria, and Vancouver, B.C. 

) & Co, Electrica] Engineers, 

114, Elizabeth.st, Adelaide, South Australia 

Jamer, Electrician, Mount Morgan, 

. Queensland 

Hon], Wm. Thoa.. Electrical Engincer, G.P.O.. 
Cape Town, 8. Africa 


S witch. 


| 


Electrical Sup- | 


| Hobart Gas Company 


| 
| 
| 
| 


Hong Kong Mica Works, 


Horne & Irvine, 
Howard, F. C., М 


Howard, T., 
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Hoare, Arthar, A.M.I.C.E., M. I. E. E., Electrical 
Engineer, c/o Turner, Hoare & Co, Bombay 


! Hobart Electric Tramway Co, Ltd, Hobart, 


Tasmania (A. C. Parker, Engineer and 

Manager) 

and Electric Light 
Works, Macquarie-st, Hobart, Tasmania 
(А. J. Todd, Elec, Eng.) 

Hobson, 8. G., Asst.-Superintendent of Tele. 
graphs, Selangor, Straits Settlementa 
Hodgkinson, T.T., Electrica] Engineer, Glan- 

mire & Monklands, Gympie, Queensland 
Hodgkinson, Wm., A.LE.E., Electrical 
Engineer, 103, Clive-st, Caleutta 
Hodgson, Stephen, Electrical En?ineer, Natal 
Harbour Electricity Works, Darban S.A friea 
Hodson, G. R., Manager of Australasian Brauch 
of Edison and Swan Company, 16, Саг. 
rington-st, Sydney, N.S.W. (Hon. Treas. 
to Electrical Association of N.S.W.) 
Hogan & Co, Electris»1 and Mechanieal Engi- 
neere, Mirban.rd, Singapore, Straits Settle- 
ments (D. В. Cowan, Сер. Man. 
Holden, Е, А., Electrical Engineer, 31, Alt-st, 
Ashfield, N.S.W. 


Holgate, Henry (Ross & Holgate), Consulting 


Engineer, 80, St. Francois Xavier - at, 
Montreal 

Holliday, J. Electrical Engineer, 199, Spring-st, 
Melbourne 


Holmes, Wm. A., Telegraph Superintendent 
Govt. Railways Department, Melbourne, 
Victoria 


Holtby, А. C., M.LE.E., Consulting Electrical 


Engineer, Box 


4336, Johannesburg, South 
Africa 


Hong Kong Electric Company, Ltd, 4, Queen's. 


Ыарв, i ‹ 
Kong Electric Traction Co,. Ltd, Hong 
tong (J. Gray Scott, Chief Engineer and 

Mansger) 

14, Des Voux-rd, 

Kong (А. Е. Gordon, Manager) 

King, Hamilton 


Hordern (A.) & Sons, Electricians, Haymarket, 
S.W. 


Electricians, 658, Toorak-rd, 
Toorak, Melbourne, Victoria 


Horne, W. J., A. M. I. E. E., Assist. Lecturer in 


Physies and Electrical Engineering, South 
frican Collega, Cape Town 

anager South Australian Elec. 

tric Light and Motive Power Co, Ltd, 

Grenfell-st, Adelaide, S. Australia 


Howard, 1. & C., Makers of Electric Cranes, 


280, Pitt-st, Sydney, N.S.W. 

M. I. E. E, Asst. Telegraph Engi. 
neer (Hon. Secretary Telegraph Electrical 
Society), Post and Telegraph Dept, Met. 
bourne, Victoria 


Howarth, A. M., Enginoer, Public Works Dept., 


Sydney, N.S.W. 


Howarth Erskine, Ltd. See Erskine (Howarth ) 
Ltd 


Howorth, J. Ө., Manager, Consolidated Electric 


Co, Toronto, Ont. 


| Hoyer (W.) & Co, Machinery Merchants and 


Agents, 34, Adelaide. st, Brisbane, Queens- 
d 


lan 


(0000 и 


1365 ELECTRICAL APES DIRECTORY 1 


mbay Presidency 5. Africa 
Hudson А Electrica] Engineer, c'o Irving, E., Electrical Engineer, Sunbeam Та. 
Findlay & Co, Pin-st, Cape Town, South Candescent Lamp Co, Toronto, Ont, 
rica 
Human, Edwin, Elesfrieal Engineer, Supt. of 
echni | College, Halifax House, Robin = | == 


SOn-st, Cinnamon Gdns, Colombo, Ceylon 
H апеегга, R. В., Electrical Engineer, 163, 
Pitt-st, Sydney, N.S.W, 
Hunt, Chas. B., Elestricg] Engineer, London 
"гіс Co, London, Ont. 
Hunt, V. V., Electrica] Engineer, British 
Columbia Electric Rsilway Co, Vancouver, 
B.C. 


st, Brisbane, Queensland 
Jackson, Prof. A Henrick, B.Sc., Mr E 
neer and rincipal of Electrical Engineer. 
: ing School, 319, Collins.st. Melbourne 
Co. Halifax. Na Јасквоп, Dr. л 
Hurdus, Е.. General Bupt., African Direct Tele. 
Sraph Се, Accra, West África 


Huntress, p A., Manager Halifax Tramway 
апада 


Jacob, H. F.D. A М.Г Е.Е. Electrical Engineer, 
лес са] Engineer, 82, Pitt. 
ү 


Jaffray, John W., Engineer апа Machinery 


Hatson (C. A.) & Co, B-ectrica] and Mechanical erchant, 350, George. st, Sydney, N.S.W., 
| ) 


Engineers, Colombo, Ceylon 
Huttenbach Bros & Co, Electrical Agents, 


tractors, 38, Harbour.st. Kingston, Jamaica 

Jamaica Telephone Со, 1, Port Royal-st, Kings- 
ton, Jamwsica 

Jamasjee & Maneckjeo, Electrical Machinery 
Agents, Ke, opposite Prince's Dock, Bombay 
(Dalal Bombay) 

James, Chas. S., M.LE.E, Supt, lat Grade, 
Government Те]ергарһя, Calcutta 

James, Sydney. A. I. E. E., Eustern Extension 
Telegraph Co, Penang, Straits Settle. 


e ae uu 


Ilingwoytb, James, Dealer in Electrica] Sup- 
Plies, Devonport, Tasmania 

Indian and Eastern Engineer (monthly), 14, 
Clive.St, Calcutta, (Aon Nub. 158.) See 
also Britis Divistox 


Principal Officials see Page 1.44; James, Т, C., Superintendent Anglo-American 
INDIAN TEXTILE, ME HANIC AT AND Telegraph Company, Charlottetown, Prince 
ELE TRICAL NEWS ( oyce, Elec Edward Island 
trical Editor), 16, Parsee azaar-st, Fort, James, T. Г. Assistant Supt. Indian Government 
mbay (Ann Sub. 9 Rs р. 1154 Telegraph, Calcutta 


о .) vt.. p. 
Indian Textile Journal (monthly) 27, Медок. 
8t, Fort, Bombay (М. С. Ratnagur & Co, 
lanaging Agents) (Journal Bombay) (Ann, 
33. 


Jameson, S. T., Asst, Electrician, West India & 


zub., P. U., « dent. in Chief, African Direct Telegraph 
INDIA-RUBBER, GU ERCHA n ompany, Accra West Const of Africa 
LEGRAPH WORKS C Limited, 1. ] decks, H., Electrical Engineer. Canadian 


General Electric Co, Toronto, Ont. 
Jefcott, В. C., Electrica] Engineer, Genera] 
Electric Co, Equitable. аз, Georges st, 
Sydney, N. S. W. 
Jenking, I. J., Electrical Engineer, Canadian 
General Electric Co, Toronto, Ont. 
Jenkins & Co, Electrica] Agents, corner of 
Gardiner and Smith.sts, Durban, Natal 
(Jenkins Durban) | 
Jenvey, Hen гу W., M. I. E. E., Telegraph Engineer 
& Chief Electrician G. P. O., Melbourne, | 
G35) 


Iray Melbourne, 637); 279, George-st, 
Sydney, N S. W. ( Stlvergray Sydney, 5; 
131, Queen's. buildings, Villiam-st, Perth, 


88, Bulawayo, Matabelelang (Sivergray 
tlawayo, 145) See algo BRITISH Division, 
nd Advt., р. 534 
Tidustrieg (Monthly), Acutt's Arcade, Durban, 
Sub., P U., 7/. (Dives Durhan 


Jessop & Co, Ltd, Electrica] and Mechanica] 
Engineers, Pha:nix Iron Works, Calcutta 


Natal. (Ann ub., Р, Joachim, C., M. I. Iz. E., Postal and Telegraph 
Jain, W., Electrica] Engineer, Electric Light Inspector, Port Louis, Mauritius 

Station, Port Adelaide, S. Australia Jobbins, G. G., Electrician, Electric Lighting 
tution of 


and Traction Company «f Australia, 81, 
Queen.st, Melbourne, Australia 

J ohannesburg Electrical Co, Electrica] Supplies 
Dealers, Johannesburg, Transvaal Colony | 


Dgineers and Shipbuilders, 
Ina; 008 Kong E. J. Main, Hon. Sec.) 
| Dich Technical College, 1 pswich, Queensland 
\tzincipal, R. А. Wearne, В.А.) 


| Irish, А.В ‚ Electrica] Engineer, J ohannesburg, 
ric 


Consulting Electrical ami Chemical Engi- 
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Johannesburg Municipal Electricity Works, 
Johannesburg, Transvaal (В. H Covernton, 
Resident Engineer) 

Johnson (Geo. & Fletcher, Electrical and 
Mechanical Engineers, Williams-bldgs. 7th 
Avenue (Р.О. Вох 530), Buluwayo, Rho. | 
desia, South Africa 

Johnson, Tom G., Teacher of Engineering, 
Ipswich Technical College, Ipswich, 
Queensland, Australia 

JOHNSON & PHILLIPS, Electrical Engineers, 
91, Pitt-st. Sydney, N. S. W. (W. W. Craw- 
ford, Representative) See also Advt., p. 5 

JOHNSON, WALLACE C., Consulting Engi- 
neer, 1724, Notre Dawe-st, Montreal 

Johnson, W. A., C.E., President and Manager, 
United Electric Co, Ltd, Torento, Ont. 

Johnston (J. Barre) & Co, Engineera, Leake-st, 
Fremantle; and Boulder.rd, Kalgoorlie 
(Barreston Fremantle, 264); and Murray- 
вё, Perth, W.A. (W. M. Quirk, Man.) 

Johnston, Jas, Electrical Engmeer, Public 
Works Dept., Ottawa, Canada 

Johnston, J. M. L., Inspector of Posts and 
Telegraphs, Adelaide, S. Australia 

Johnstone, E. A., A. I. F. E., Electrical Engineer, 
100, Currie- st, Adelaide, S. Australia 

Johnstone, J., Resident Engineer, Electricity 
Works. Hunghom, Kowloon, China 

Johnstone, J. K., Govt. Electric Light Inspector, 
Toronto, Ont. 

Joliette Municipal Electricity Works, Joliette, 
Quebec, Canada (A. Normand, Electrical 
Engineer) 

Jolly, J. MacC., Electrical Eogineer (Noyes 
Вгов.), 109, Pitt-st, Sydney, N.S.W. 

Jones, A. W., Managing Director Australian 
General Electric Co, Equitable-bldg, Mel- 
bourne, Australia 

Jones, E. G., M. I. E. E., Electrical Engineer, c/o 
King Williams Town Electrie Co, Williams 
Town, Cape Colonv 

Jones, J. C. D., M. I. E. E., Electrician-in-Chief 
Eastern Extension Australasia and China 
Telegraph Co, Singapore 

Jones, James Haig D., Electrician, Eastern 
Extension Telegraph Co, Singapore, Straits 
Settlementa 

Jones & Moore Electrie Co, Electrical En- 

gineers, 20-22, Adelaide-st W., Toronto, 
Ont. (2270) 

Jones, Oswald, Electrical Engineer, 431, George- 
et, Sydney, N.S.W. 

Jones, Robert C., M. I E. E., Electrical Engineer 
(Turnbull & Jones), Crawford-st (Р.О. Box 

362), and Moss Bank, George-st, Dunedin, 

N.Z. (Turnbull Jones Dunedin. 075) ; and at 
Wellington and Christchurch 

Joseph, Major R. E., Electrical Engineer, 49, 
Elizateth-st, Melbourne, Victoria 

Jost (C.) « Со, Engineers and Electricians, 
13 and 15, Ногпђу-тож, Bombay 

Joyce, Samuel, M. I. E. E., Consulting Engineer 
and Profeseor of Physics nod Electrical 
Engineering, Victoria Jubilee Technical 
Institute, Byeulla, Bombay; and 127, 
Warli-hill, Bombay (Editor of Indian 
Tertile, Mechanical and Electrical News) 

Judd, T. С.. Telegraph Superintendent, Pacitic 
Cable Board, Southport, Queensland 


| Just & Co, Electrical Engineers, Gilbert-phee. 


Currie-st, Adelaide, South Ausiralic. ( Volt- 
amp Adelaide, 125) 


K 


Kalgoorlie Electric Powerand Lighting Corpora- 
tion, Kalgoorlie, W. Australia (C. E. 
Crocker, Chief Engineer) 

Kalgoorlie Electric Tramway Co, Maritana-st, 
Kalgoorlie, W. Australia 

Kalgoorlie Municipal Electricity Works, Brook- 
man- st, Kalgoorlie, West Australia (D. Curle 
Smith, Envineer and Manager) 

Kamloops Manieipal Electricity Works, Kam- 
loops, Brit. Columbia F. J. Marshall, Eng.) 

Kammerer, J. A., Electrical Agent, Toronto 

Keating, E. H., Manager, Toronto Railway Co, 
Toronto, Ont. 

*Kecley, D. H., General Superintendent, Govern- 
ment Telegraph Service, Ottawa, Canada 

Kelly. S. T., Electrical Engineer, Barrie Eieetrie 
Light Co. Barrie, Ont. 

Кеопу, T. R. D., Electrical Engineer, W, Hosken 
& Co., Government-sy, Johannesburg. S.A. 

Kent, Jas., Manager of Canadian Pacific Railway 
Company's Telegraphs, P.O. Box 2285, 
and 4, Новріта]-51, Montreal, Canada 

Kenwood, W., Electrical Eugineer, 335, George- 
st, Sydney, N. S. W. 

Kenyon, E. A., M. I. E. E., Superintendent (1st 
Grade) Government Telegraphs, Caloutta 

Kessler, A. S., Electrica] Eugineer, Collins, 
Kessler & Co), Pietermaritzburg, Natal 

Kilburn & Co, Electrical Nagineers and Machi- 
nery Merchants, 4. Fairlie-place, Calcutta 
(Agents for Calcutta Electric Supply Cor- 
poration, Crompton & Co, and W. T. 
Henley'a Telegraph Works Co) 

Kimberley Municipal Electricity Works, Kim- 
berley, South Africa (1. Mcrdy Lambe, 
Borough Electrical Engineer) 

King, G. G., Municipal Electric Railway and 
Light Commissioner, Fort Wilham, Ont. 
King (John) & Со, Limited, Electrical and 
General Engineers. Howrah, and 40, 

Strand, Calcutta (Victoria Calcutta) 

King. R. R.. Electrical Engineer, Morts Dock 
and Engineering Co, Ltd, Balmain, N.S.W. 

Kingsbury (И. H.) & Co, Electrical Engineers, 
54, Maryaret-st, Sydney, N.S.W. 

Kingston. J., A. I. E. E.. Епиіосег, Coolgardie 
Electricity Works, Соо) аге, W. Australia 

Kingston, J., Joint Manager Electric Supply 
Со of Western Australia, Ltd, Lindssy-st, 
Coolgardie, Western Australia 

Kingston Ligbt, Heat and Power Co, Kingston, 
Ont., Canada (F. А. Foulger, sen., Man.) 

King Williams Town Electrice Lighting Co, Kin 
Williams Town. Cape Colony. (Managing 
Director. Geo. Whitaker: 

Kirkland, J. W., Manager Soutli African General 
Electric Co, Р.О. Вох, 145, Johannesburg; 
and at Durban, Nata! ` 

Knapp, R., Electrical Engineer, 183, Grafton – 
st, Woollahra, Sydney, N.S.W. 

Kneeshaw, J., Trafic Supt, New South Wales 
Government уз (Electric Lines), Sydne y 

Knight (J.) & Co, Electriciang, off 344, Little 
Collins-st, Melbourne, Victoria 
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Knight,W. А. R., Supervisor, Eastern Extension | Launceston Municipal Electrisity Works, 


Telegraph Co, Hong Kong, China 


Knox, Jos., Manager, Stayner Electric Light“ 
! Lawless, У. H., Electrician. Oriental Telephone 


Co, Stayner, Ont. 

Knox, Schlapp & Со. Proprietary, Ltd, Electrical 
Engineers & Machinery Merchants, 163-9, 
William.st, Melbourne, Victoria; aud at 
Sydney 

Kootenay Electric Supply and Construction 
Co, Nelson, В.С.. Canada 

Koppel (Arthur) Ltd, Electric Railway Соп- 
tractors, New Club.bldes (Р.О. Вох, 3256), 
Johannesburg A ui, Johannesburg) ; 
and at Durban and Cape Town 

Kopsch, Charles F. G., Manufacturing Elec- 
trician, 8, Bridye-st, Sydney, N.S.W. 
iKopsch Sydney) 

Kowloon Electricity Works, Hunghom,Kowloon, 
China (China Light and Power Co, Ltd, 
Proprs: Shewan, Tomes & Со, General 
Managers; J. Johnstone, Engineer) 

Kynoch, James, Chief Enuineer. Canadian 
General Electric Со, Ltd, 14, King-st 
East, Toronto, Ontario 


= = 


Lachapelle, J. D., Electrical Engineer, Richelieu 
Navigation Со. Montreal 

Ladds, T. G. M., M. I E.E., Electrical Signalling 
Engineer, Cape Govt. Railways, Р.О. Box 
177, Capetown, $ Africa 

Ladysmith Electric Lighting Company, Lady- 
smith, South Africa 

Lafont, Very Rev. E., S.J., C. I. E., Chairman of 
Local Section of Iustitution of Electrical 
Engineers, Calcutta 

Laidley, R. W., Electrical Engineer, Exchange, 
Sydney, N.S.W. 

Laing, J. M., Controller & Тгаћс Supt. of 
Government Telegraphs, Pietermaritzburg, 
Natal, S. Africa 

Laing, Wm. D., Supt. Eastern Extension 
Telegraph Co, Wei hai-Wei, China 

Lalonde, E. L., Mabager, Oriental Telephone 
and Electric Company, Ltd, Port Louie, 
Mauritius 

Lambe, J. Mordy, Borough Electrical Engi- 
neer, Electricity Works, Kimberley, S. 


Africa 
Lampard, Percy, Viceregal Lodge, Simla, 
India 


Lange Petersen, V., Great Northern Telegraph 
Co, Hong Kong 

Langford, F. L., Patent Agent, Hobart, Tas- 
mania 

Langyar (H.) & Co, Electric Light and Power 
Contractors, Riley-st. Sydney, N.S.W. 

Lanyon, Bryant & Co, Electrical Епшоеега, 
322, Little Collins. at. Melbourne, Victorian. 

Larkins, А. B.. M.LE.E., Deputy Director 
General o! Telegraphs, Calcutta 

Latham «& Co, Electrical Agents, Apollo-st, 
Bombay 

Lauehlao, Geo., Electrical Engineer, New Zen- 
Jand Electrical Syndicate, Wellington, N.Z. 

Laughton, Н. F., Electrical Engineer, East 
Indian Distilleries and Sugar Factory Со, 
North Arcot, Madras 


Launceston, Tasmania (Win. Corin, City 
Electrical Engineer) 


and Electrie Co, Limited, 37, Errahbauloo 
Chetty-st, Madraa 

Lawrence and Hanson, Electrical Agents, 3, 
Wynvard.gt, Sydney, N.S.W. (Jlectrode 
Sydney) ; and 167, Queen-st, Melbourne 

Lawson, P. B., Asst.-Supt. Railway Telegraphs, 
Central South African Railways, Bloem- 
fontein, Orange River Colony 

Leach, E. A., Deputy Director, Construction 
ranch, Indian Government Telegraphs, 
Calcutta 

Leaeb, (+. C., Electrical 
Е I К. Bengal, India 

Le Clerey, Ch., Electrical Inspec‘'o-, General 
Liectric Power Co, Germiston, ‘Transvaal 

Lees, В. О, Chief Sapt, Class II., Indian 
Government Telegriphe, Calcutta 

Legg. W. A., Electrician, с/о Mr. Thomas 
Stewart, 6, St. George's-ebumbers, St. 
George's-st, Cape Town 

Lemon, Charles, Ph.D., Electrical Engineer 
and Consulting E'ectrieinn, Warenga-rd, 
Otaki, Manawatu, N.Z. 

L’Estranz-, W. M., Secretary Brisbane Electric 
Supply Co, Lid, Aun-st, Brisbane 

Lethbridge Elestric Со, Lethbridge, X. W. T. 

Letters, Jas., Electrician, Pacific Cable Station, 
Апвоп Вау. Norfolk Island 

Lind, E. а, Electrical Engineer, Waterview 
Bay, Balmain, Sydney, N.S.W. 

Lind, F. G. P., Electrician, G.P.O., Sydney, 
N.S.W. 

Lindon, Harold H., Electrical Engineer, 33, 
Mooi-st (Р.О. Box, 2143, Johannesburg, 
Transvaal 

Lindsay Electric Light'and Power Co, Lindsay, 
Ont., Canada 

Lister, F. L., Engineer < Manager, Buluwayo 
Water Мотка and Electric Light Со, 
Duluwayo, Rhodes ia, South Africa 

Little, A. D., Superintendent, Eastern Tele- 
graph Сотрапу, Perim Island 

Little, C. W. G., Engineer, Auckland Electric 
Tramways Со. Ltd, Auckland, N.Z. 

Lloyd & Co. Electrical Engineers, Р.О. Вох 96, 
Cape Town, South Africa 

Lloyd, John E., Chief Engineer & Gen. Man., 
Cape Town Tramwnys, 49, Sir Lowry-rd, 
Cape Town, South Africa 

Locke (Walter) & Co, Ltd. Electrical Engineers 
and Contractors, Locke-bldga, Calcutta 

Lockey, P. V., со Electrie Light & Traction 
Со. 31, Queen.st, Melbourne, Victoria, 
Australia 

Lockley, J. C., Manager, МЫЦ Electric Light 
Co, Nhill, Victoria, Australia 

Lofts, С. H., Electrical Kogineer, Corporation 
Electricity Works, Youug, Australia 

Logan, James K., A. I. E. E., Superintendent of 
Electric Lines, G. P. O., Wellington. New 
Zealand (Local Hon. des. and Treasurer 
of Institution of Electrical Engineers) 

London Electric Co, Ltd, Electrical Engineers, 
359. Richmond.st, London, Ont.. Canada 

Long. Walter F., A. M. I. E. E., City Electrical 
Engineer, Cape Town, S. Africa 


Engineer, Giridih, 


Please forward at once to Mr. G. TUOK EB, 1, 2 and 3, Salisbury-cobrt, Fleet-street. 
London, any Alterations or Corrections necessary in the above particulars. 
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Lovett, Major-Gen. C. Beresford, C.B., C S.L, 
R.E.,F.R.G.S., M.I.E.E., Rook wood, Simla, 
India 

Ludowici, C. E. Н. J., Electrical Engineer, 
York st. Sydney, N.S.W. 

LUNDBERG, A. P., M.LE.E., Manufacturer 
of Electric Light Fittings, 
Pioneer Electrical Works, 
477-487, Liverpool-road, EKTRIK 
London, N. See Advt., TRADE MARK 
р. 1282, and also Выт1вн DivisioN 

Lusk, W. C., Agent-General Electric Co, c/o 
Chartered Bank of India, Africa and China, 
Calcutta, India 

Lux Bros. Electrical Engineers, 8, Change- 
alley, Singapore ; and 23, Beach-st, Penang | 
(Lur Singapore and Penang) | 

Lyle, Prof. T. R.. M.A., Electrician, The Uni- 
versity, Melbourne, Australia 

Lyman, Sons & Co, Electrics] and Scientific 
Apparatus Importers, 330-386, St. Paul- 
st, Montreal 


Мађеп, G. S., Engineer вод Mansger. City of 
Wellington Electric Light aud Power Co, 
Wellington, N.Z. 

McAllister, F. W., Electrician, Electrical Eogi- 
neers’ Branch, Railway Dept., Sydney, 
N.S.W. 

McAlpine, G., Electrical Adviser to the Govern- 
ment, Port Louis, Mauritius 

McArthur (W. & A.), Ltd, Machinery Im- 
porters, 15, Macquarie-pl, Sydney, N. S. W. 

Macartney, McElroy & Co, Ltd, Tramway Con- 
tractors, Esplanade-bldge, Durban, Natal 

McBean. John, Electrical Evgineer, East Rund 
l'roprietary Mine, Boxburg, Transvaal 

Macbeth Bros. & Co, Electrical Agents, Sirdar’s- 
bldgs. Apollo-st, Bombay 

McBla n, J. McI., Electrical Engineer, Corpora- 
tion Electricity Works, Pietermaritzburg, 
Natl 

McCarty, F. A., Electrical Engineer, c/o Noyes 
Bros, Pitt-st, Sydney, N.S.W. 

McCausiand, Н. А. Electrical Engineer, 
st. Margaret's, Udapussellawa, Ceylon 

McCormick, J. M., Engineer-in-Chief, Depart- 
ment of Public Works, Hobart, Tasmania 

McCormick, К. C., Electrical Agent, Palace- 
chmbs, Maritana-st, Kalgoorlie, W. Australia 

MeCridie, А. L., E‘ectrical Engineer, Mutual, 
Life of N.Y. Bldgs, Martin-pla^e, Sydney, 
N.S.W. 

Meer ssan, J. A., Electrician, Ferguson, British 
Columbia 

McDonald, J. J., Supt. of Telegraphs, Govt. 
Rulways. Hobart. Tasmania 

Macdonald & Co. Ltd, Electrical Supplies Dealers, 
165, Barrington-st, Halifax, N.S., Canada 

Macdonald, John Ranald, Electrical Engineer, 
Poste Restante, Johannesburg. South Africa 

Macdonell, Prof. A., B.A., A. M. I. E. E., Civil 
Engineering College, Sibpur, Howrah, 
Bengal 

Mazdonnell & Rodick, Electrical Instrument | 
Makers, 262, George-st, Sydney, N.S.W. | 


McDougall, D., Director and Secretary, School 
of Mines, Maryborough, Victoria, Australia 

McElroy, P. H., Electrical Sundries Dealer, 
162, Elizabeth-st, Melbourne, Australia 

McFarlane, F., Electrician, Mount Morgan, 
Queeaslaud | 

McFarlane, L. 8., General Supt. Ball Теје- 
phone Co, Montreal, Canada 

Ma-ífarlane, W. L., Electrical Engineer, Elec- 
tricity Works, Mill Roche, Oot., Canada 

McGill University, Montreal, Canada 


Prof. of Civil Engi- 
CR DE A. | neering and Applied 


Mechanics 
R. B. Owens, M.A., { Prof. of Electrical Еп- 
Mäe, E. E. gineeriug 


ғ Macdonald Prof. 

John Cox, М.А. .. Physics 

McHugh, H. J., Superintendent Dominion Sig- 
nal Service and Inspector of Canadian Tele- 
graph Service, Quebec (He Hugh Quebec) 

Mellleron, D. C., Asst. Eugineer, Government 
Telegraphs, Pietermaritzburg, Natal, S. Africa 

McInnes, Geo., B.Sc., E'ectrical Engineer, Р.О. 
Box 2127, and Marsball-sy, Johannesburg. 
Transvaal Colony (217) 

Mackay, A. M., General Supt. Anglo-American 
Telegraph Co,Ltd, St. John's, Newfoundland 

McKay, M. C., Electrical Engineer, Vancouver 
Power Co, Vancouver, B. C. 

McKay (W. A.) & Co, Electrical Apparatus 
Manufacturera, North Sydney, N.S. Canada 

McKay, Wm., Electrica] Engineer, Robb Engi- 
neering Co, Toronto, Оре. 

Mackeen, Е. T., Electrician, Canadian General 
Electric С», Toronto, Ont. 

Mackenzie, Н. V., Telegraph Inspector, Railway 
Dept., Sydney. N.S.W. 

Mackenzie, J. F., Manager, Winnipeg General 
Power Co, Canada Life-block, Winnipeg, 
Man. 

McKenzie, M,, Electrical Engineer, Abbott-st., 
Randwick, N.S.W. 

Mackenzie, W., Electrical Engineer, Royal 
Arcade, Perth, W. Australia 

McKnight, P., Assistant Manager, Government 
Telegraphs, Perth, West Australia 

McLachlan, В. G., Superintendent Pacific Cable 
Board, Pamfield Creek, Vancouver 

McLaren, D. Eardley, A. M. I. E. E., Electrical 
Engineer, and Manager of J. A. Newton & 
Co, 49, King William-st, Adelaide, South 
Australia 

McLaughlin, W. J., Machinery Merchant and 
Manufacturers“ Avent, 476, Colling-st, Mel. 
bourne (ots Melbourne) 

McLean (Wm.) & Co, Electrical Engineers and 
Contractors, 317-319, Flinders-lane, Mel- 
bourne, Australia 

McLennan & Co, Machinery Importers, 142, 
Alice-st, Brisbane, Queensland 

McLennan, J. M., President, Light, Heat & 
Power Co, Lindsay, Ont. 

McLennan, Prof. J. A., Dean's House, Univer- 
aity of Toronto, Toronto, Canada 

McMichael, Isaac, General Manager, Great North- 
Western Telegraph Co, E. Toronto, Canada 

MeMicking, В. B., Manager Victoria and Esqui- 
malt Telephone Co, Room 74, Five Sisters- 
block, Victoria, B.C. 
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Macmuldrow, W. С. P., Managing Engineer, 
Cape Peninsula Lighting Co, Ltd, Cape 
Town, South Africa 

McMullen, B., Telegraph Supt., 
Telegraphs, Karachi, India 

McNiel, J. B., Manager Government Telephone 
Service, Bloemfontein, Orange River Colony, 
South Africa 

MacPhereon, Н. W., Superintendert Eastern 
Extension Australasia and China Tele- 
graph Co, Cocos 

McPherson, J., Private Wires Branch, G.P.O., 

Town 

Madden, Geo. F., Electrical Engineer, Canadian 
General Electric Co, Toronto, Ont. 

Maddison, G., Machinery Importer, 22a, Pitt- 
st, Sydney, N.S.W. 

Maddison, 8. G., Electrical Inspector, Canter- 
bury Fire Iusurauce Association, Curist- 
chureh, N.Z. 

Madras Electr.c Tramways. 1, Rundalle-rd, 
Vepery, Madras (Wm. Thom, Gen. Мар.) 

Madsen, J. P. V., Electrical Engineer, The 
University. Ad-laide, South Australia 

Magie, L. De W., Electrical Engineer, Canadian 
General Electric Co, Peterborc, Ont. 

Maginnity, Andrew T., Telegraph Engineer, 
Post and Telegraph Department of New 
Zealand, Nelson, N.Z. 

Mahood, 5. A., Electrical Eogineer, c/o Auck- 
land Electric Trainway Co, Auckland, N.Z. 

Mainwaring, M., Electrical Engineer, Sussex- 
st, Sydney, N.S.W. 

Mallik, P., Asst. Supt. in Charge, Government 
Telegraph Department, Sukkur, India 
Malta Government Electricity Works, Marina, 

Valetta (Godfrey E. Muller, Chief Eng.) 

Manitoba Electric and Gas Light Со, 202, 
Gladstone - street, Winnipeg, Manitoba, 
Canada 

Mansel, Raphael 8., Electrical Engineer, Da 
Beers Explosive Works, Somerset West, 
Cape Colony 

Mansfield, Alfred, Electrical Engineer, Roy ap- 
vram, Madras 

Manson, W., Chief Engineer, Natal Telephone 
Co, Field-st, Durban 

Marconi Wireless Telegraph Co. of Canada, 
1724, Notre Dame-st, Montreal, Sce also 
Bartisn DIVISION. 

Maritime Electrical Association, Halifax. 

Maritime Electric Co, Electrical Apparatus 
Makers, 63, Granville-st, Halifax, Nova 
Scotia 

Marriott & Parker, Ltd, Electrical and General 
Engineers, P.O. Box 287, Buluwayo, Rho- 
desia, South Africa 

Mars, F. J., Electrical Engineer and Manager 
Broken НШ E/ectiie Light Station, Blende- 
st, Broken Hill, N.S.W. 

Mars & Strachan, Proprietora, Broken Hill Elec- 
tric Light and Power Station, Blende-st, 
Broken Ні], New South Wales 

Marsh (Н. J.) & Co, Dealers in Electrical Sup- 
plies, Murray and Collins sta, Hobart, 
Tasmania 

Marah, T. E., Electric] Engineer, India Rubber 
Co, 1/1, Fuirlie-place, Calcutta 

Marshall, Fred. J., City Electrical Engineer, 
Kamloops, Br tish Columbia, Canada 


Persian Gulf 


Martin & Co, Electric Light Engineers, 
Jackson-house, Calcutta; and Bombay 
Martin, F. W., Electrical Engineer, Martin 

Electric Supply Co, St. Catherine's, Ont. 

Martin (Harold) & Co, Electric Lighting Con- 
tractors, Port Adelaide, South Australia 

Martin (J.) & Co, Machinery Importers, 161, 
Clarence-st, Sydney, NRW. 

Martyn, Edward, Manager J. A. Newton & 
Co, 380-332, Bourke-steert, Melbourne, 
Victoria 

Mason, А. V., Electrician, Electric Tramway 
Перо, Nelson, British Columbia 

Mason, C., Electrical Engineer, P.O. Box 6570, 
Johannesbury, Transvaal 

Mason & Watkinson, Dealeis in Electrica) 
Supplies, 407, West- street, Durban, Natal 

Massey, G., Electrical Engineer, P.O. Chambers, 
Pitt- et, Sydney, N.S.W. 

Master, Ardesheer Burjorji, M. I. E. E. Electrical 
Engineer, 679, Тагдео, Bom bay 

Masters, A. H., Consulting Electrieian, 66, 
Cameron- st, Launceston, Tasmania 

Mathews, H. M. 3., M. I. E. E., Deputy Commis- 
sioner, Rangoon ; and Ferneide, Maynio, 
Burinah 

Matthews, J. C. M., A. I. E. E., Electrician, c/o 
Hezende, Ltd, Panhalanga, near Umtali, 
Rhodesia, South Africa 

Maxwell, John, Chief Electrician, Kemptville 
Milling Co, Kemptville, Ont 

Max well, R., Supt. Eastern and South African 
Telegraph Со, Seychelles 

*Mearer, J. W., M.LE.E., F.R.A.S., Electrical 
Еоршеег to the Government cf Bengal,. 
58, Chowringhee, Calcutta 

Meddings, W. G., M. I. E. E., Inspector of Govern- 
meut Telegraphs, Auckland, N.Z. 

Meintjes., L. S., Electrician, Р.О. Вох 148, 
Cape Town, South Africa 

Melbourne Corporation Electricity Dept... 
Melbourne (Н. В. Harper, Chief Engineer) 

Melbourne Electrical Engineeriog School, 
Mercantile-chambere, 349, Collins-street, 
Melbourne (Prof. A. H. Jackson, B.Sc., 
Principal) 

Meldrum, W. H., Electrical Engineer, Otonabee 
Power Co, Peterboro, Ont. 

Melita Teiephone Exchange, 361, Strada Fede- 
rico, Valetta, Malta (Chev. В. Portelli, Ch. 
Eng. and Manager) 

Mellor, J. E., Municipal Electrical Engineer, 
Tamworth, Australia 

Mellor, Т. W., Electrical Engineer, c/o Brush 
Electrical Engineering Co, 56, Margaret-st, 
Sydney, N.S.W. 

Mercer, W., Electrician, 435, 
Fitzroy. Victoria, Australia 

Meredith, W., Electrical Engineer, Vancouver 
Power Co, Vancouver, B.C. 

Metaphone Co, 16, Yonge-st Arcade, Toronto 

Metropolitan Electrical Co. of Ottawa, Ltd,. 
273, Millington-st, Ottawa, Canada 

Meuschel, A., Superintendent Power House 
Lachine Rapids Hydraulic and Land Co, 
Montreal, Canada 

MICHELL, А. б. M., M.C.E. (Melb.), Civil and 
Mechanical Engineer, Commercial Union- 
ble ga, 413, Collins-st, Melbourne (Zangvogel 
Melbourne) 
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Midland Junction Municipal Electricity Works, | Moss Vale Electric Light Co, Moss Vale, N.S.W, 


Midland Junction, W. Australia (F. Butcher, 
Electrician in Charge) 

Mills, A., Electrical Engineer, 371, Bulwer-st, 
Perth, W. Australia 

Mills, Е. W., Electrical Engineer, Natal 
Government Railway, Durban, Natal 

Mills, H. H. W., Manager, Sarnia Street Rail- 
way Co, Sarnia, Ont., Canada 

Milne, W., M.I.M.E., Consulting Engineer, 318, 
West- st, Durban, Natal (Metaliie Durban) 

Milward, J., Chief Electrician, Pacitic Cable 
Board, Buva, Fiji 

Mitchell, Wm. John, Electrical Engineer, Union 
S.S. Co, Port Chalmers, New Zealand 

Moates, E. F., Electrical Engineer, c/o Noyes 
Bros., Pitt-st, Sydney, N.S.W. 

Moffett, F. J., BA, Electrical Eng neer, Lagos, 
"West Africa 

Molesworth, R. H., Elcc'riciar, c/o Super- 
intendent Cordite Factory, Coonoor, 
Madras, India 

Molyneux, W. A., Electrics! Enzineer, Р.О. Bex 
385, Durban, Nutal 

* Monckton, C. C. F., Consulting Electrical En- 
gineer, Public Works Department, King- 
ston, Jamaica 

Moncrieff, A. B., Telegraph Engineer. Govern- 
ment Railways, Adelaide, 8. Australia 

Montagu, Drogo, A. M. I. C. E., Superintendent of 
Telegraphs, G. P. O., Colowbo. Ceylon 

Montreal Electric Company, Manufacturing 
Electrical Engineers and Contractors, 354, 
St. James-st, Montreal, Canada (John 
Shaw. Man.; Wm. B. Shaw, веса) £2840) 

Montreal Light, Heat and Power Co, Electric 
Light and I'“, wer Coutructors, Montreal 
(Н. S. Holt. Pe.) 

Montreal Lighting A lower Co, Electric Light 
& Power Contractors, Montreal. Canada 

Montreal Street (Electric) Railway Company, 
Ltd (Secretary, Martin Н. Watts), Моп- 
treal, Canada 

Montreal Telegraph Company, Montreal, 
Canada (Angus Grant, Telegraph Engineer ; 
D. Ross-1toss, Sec.) 

Montreal Water & Power Co, Montreal, Quebec, 
Canada 

Moore, C. W., Electrical Engincer to Munici- 
pality, East London, Cape Colony 

Moore, H. A., Electrical Eugineer, Canadian 
Bullock Elec:rie Co, Toronto, Ont. 

Moore, W. А., Electrical Engineer, c/o India 
Rubber, Gutta-Percha & Telegraph Works 
Co, P.O. Box 470, Durban, Natal 

Moors, Henry, M.LE.E., Chief Secretary's 
Office, Melbourne, Victoria 

Morrell, R., Superintendent West India and 
Panama Telegraph Co, St. Thomas, W.I. 

Morris, J. W., Electrical Superintendent, Reid 
Newfoundland Co,St. John's, Newfound- 
land 

Morrison, Albert Edwd., A.M.I.E.E., Telegraph 
Engineer, Anglo-American Telegraph Co, 
Charlottetown, Prince Edward Island 

Morrison, J. T., Electrica! Engineer, Victoria 
College, Stellenbosch, Cape Colony 

Mortimer, C. H., Secretary-Treasurer of the 
Canadian Electrical Association, Confede- 
ration L fe Bulding, Toronto 


(Charles Taylor, Manager) 

Moulton, У. Ј. Manager Australian Free 
Wiring and Contracting Co, 312, Flinders- 
$t, Melbourne, Australia 

Mowat & Still, Electrical Engineers & Con- 
tractors, Pietermaritzburg, Natal 

Moyes, John W., Manager Metropolitan Street 
Railway, Toronto, Canada 

Muller, G. E., Chief Electrical Engineer, Govern- 
ment Electricity Works, Valetta, Malta 

Munderloh & Co, Dealers in Electrical 
Apparatus, 61, St. Sulpice-st, Montreal 
(Munderloh Montreal) 

Murphy, J. D., Telegraph Dept., Brisbane, 
Queensland 

Murphy, John, Superintendent Power House, 
Ottawa Electric Co, Ottawa, Ont., Canada 

Murray, John, Electrical Engineer, Electric 
Light Works, Claremont, Cape Colony 

Murray, К. L., M.LE.E., Electrical Engineer, 
Victorian Railways, Melbourne, Victoria 

Murray, Lee, Civil and Electrical Engineer, 
Siemens, Ltd, Silesia-bldgs, Main-st, 
Johannesburg, 8. Africa 

Murray, Noel, Electrical Engineer and Inspec- 
tor Fire Underwiter’s Assoc., 60, Market-st, 
Melbourne, Victoria 

Могтау, Reg. А. F., Consulting Engineer, 
National Mutual-bldgs, Collins-st, Mel. 
bourne 

Musgrave Evers, Electrical Eugineer, Hazel- 
dean. Mowbray, Cape Town, S. Africa 

Mushet, Gerald, Electrical Engineer, S. African 
General Electrice Co, Р.О. Box 1905, 
Johannesburg 

Myers, H. W., Electrical Engineer, Allison- rd, 
Randwick, N. S. W. 


sius N 


Nariman, R. K., А.Т E.E., Electrical Engineer, 


W. Jaman Circle, Panipot, Punjab, India 


Natal Telephone Co, Ltd, Field at, Durban, 


Natal (W. Manson, Ch. Eng.) 


Neale, J. E., M. I. E. E., Telegraph Superinten- 
dent, Great Iudian Peninsular Rly., Byoulla, 


Bombay, Iadia 


Nelson, A. D., Electrical Engineer, Hay.st, 


Darling Harbour, N.S.W. 


Nelson Electric Light aud Power Company, 


Nelson, B.C., Canada 


Nelson, John Peel, Electrical Engineer, c/o 


А. апа T. Burt, Ltd, Dunedin, N.Z. 


Nelson, J. Y., MIER, Telegraph Engineer, 
Postal Telegraph Dept, G.P.O., Sydney, 
N.S.W. (Local Hon. Sec. and Treasurer of 


Institution of Electrics! Engineers) 


Nelson, Peter J., M. I. E, E,, Superintendent of 
Perak, 


Posts and Telegraphs, Taiping, 
Straits Settlements 


Nelson, W. M., Asst. Electrical Engineer 
Queensland, 


Brisbane Co, 


Australia 


Tramways 


Nesbitt Electrical Co, Electrical Apparatus 


Manufacturers, 33, Fort-st, Victoria, В.С., 
Canada 


Ness, McLaren & Bate, Electrical Manufac- 
turers, 419, St. James-st, Montreal, Canada 


(Nessphones Montreal, 11'")) 


asn 


Neuenkirchen, H., Electrical and Telenbone | Nova Scotia Telephone Company, Ltd, Halifax, 


Engineer, Gawler-pl, Adelaide, South 
Australia 

Neve, F. P., Electrica Engineer, Р.О. Box 3472, 
Johannesburg, Transvaal Colony, 8. Africa 

Neville, К. H. R., Electrical Engineer, Lake 
View Consols, Ltd, Ku'goorlie, Western 
Australia 

New Australian Electric Co, Ltd, Electrical 
Engineers, 49; Elizabeth-st, Melbourne 

New Brunswick Telephone Company, St. John, 
New Branswick, Canada 

Newcastle Electricity Works, Newcastle, Natal 

New Glasgow El:ctric Company, Limited, New 
Glasgow, Nova Scotia 

New South Wales Government Railways (Elec- 
tric Lines), Sydney (О, W. Brain, M I. E. E., 
Electrical Engineer) 

New South Wales Postal and Electrie Tele. 
џтарћ Society, G.P.O., Sydney, N.S.W. 
(Hon. Sec.. І. C. Kraegen) 

New Zealand Electrical Syndicate, Ltd, Elec- 
tric Light & Power Contractors, Harris- 
st. Wellington, N.Z. (Npurkfid Wellington, 
540) See also BRITISH Division 

New Zealand Larineering and Miectrical Co, 
Electrical Engineers, Castie-st, Dunedin, 
N.Z. 

Newington, А. G.. Electrical Engineer, Н.М. 
Dockyard, Hong Kong 

Newman, К. W.. Electrical Engineer, Govern- 
ment Irrization Works, Thebus. Cape Colony 

Newton Charles, Electrical Engineer, Engine 
Room Dept., General Post Oflice. Cape Town 

Newton. Henry C., Electrical Engineer, c/o 
British Insulated and Helsby Cables, Ltd, 
Guarliaa-bldg, Queen-st, Melbourae, Vic- 
toria 

Newton (J. A.) & Co, Electrical Engineers and 
Agente, 330-332, Bourke-at P. O. Box 278), 
Melbourne, Victorin; and Salisbury- 
chmbrs, King William-st, Adelaide 

МЫП Electric Light Со, Миш, Victoria, Aus- 
{гапа (J. С. Lockley, Manager) 

Niagara Falle Electric Light and Power Com- 
paby, Niagara l'ulls, Canada 

Nielsen, O., Superintendent, Gt. 
Telegraph Co, Hong Kong 

Nicholle, F., Manager Canadian General Electric 
Co, Toronto, Canada 

Nimmo, W. H., C. E., A. M. I. C. E., A. M. I. E. E., 
Town Hall, Melbourne. Victoria 

Nisbet, W. H., Representative Westinghouse 
Brake Co, Ltd, Mutual Life-bldgs, Martin- 
pl, Sydney, N.S.W, | 

Noakes, L. F., Electrical Engineer, Port Eliza- 
beth Tramways Co, Port Elizabeth 

Noakes, W. M.. Electrical Engineer, Mutual 

. Life-bldg. Syduey, N.S.W. 

Normoyle, Thos., Electrical Engineer, c/o Mr. 
В. Allport, Melville-st, Hobart, Tasmania 

Norris, A. J., Secretary, G. P. O., Pietermaritzburg, 

Natal. S. Africa 

North Shore Electric Power Co, Three Rivers, 
(Quebec, Canada 

Northern Electric &nd Manufacturing Co, Ltd, 

. 367-371, Aqueduct-st. Montreal, Canada 

Nott, Ну. A., Asst. Electrical Engineer to Sani- 
tary Commissioners, Gibraltar 

Nova Seotia Power Co., Halifax, Nova Scotia 


Northern 


— -2 E Kx 


Nova Scotia (J. Н. Wintield, Gen. Man.) 

Nova Scotian institute of Science, Halifax, N.S. 
(Н. $. Poola, D.Sc., Ргез.; H, Piers, Sec.) 

Noyes Bros, Importers of Electrical Apparatus, 
15 and 17. Queen-st. Melbourne, Victoria, 
and 109, Pitt.st, Sydney, N.S.W. 

Nunns, Aug. J. D., Electrician, P.O. Box, 115, 
Roodepoort, Transvaal 

Nutt. G., Cnief Mechanical Engineer Queens- 
land Railways aod Engineer in Charge of 
Railway Workshopa Electric Power Plant, 
Ipswich, Queensland 


о 


Oakes & Со, Ltd, Electrical and General 
Engineers, Excuange Hall, Beehive Foun- 
dry, Broadway, and 200, Mount-rd, Madras 

Oakehott, H. C. G., M.A., A. I. L.. E., Electrical 
Engineer, Technical Institute, Grahams- 
town, Cape Colonv 

Ockenden, Douglas, Electrical Engineer, c/o 
C. Reed, Box 1010, Pretoria S. Africa 

Oddie, James, J.P., F. R. G. S., Electrician, Bal- 
larat, Victoria 

Oddie, R. A., Acting Clerk-in-Charge, Eastern 
Extension Australasia and China Tele- 
graph Co, Labuan, N. Borneo 

O'Dowd & Palmer, Electrical Engineers, 81, 
Queen.st, Melbourne 

Odgers, W., A. I. E. E., Manager, Henley’s (South 
Africa) Telegraph Works Co, Ltd, Alliunce- 
bligs, Gardiner-st, Durban, Natal (Megohm 
Durban, 202) 

O'Leary (W. J.) & Co, Electrical Engineers and 
Contractors, 748, Craig-st, Montreal 

Olive, W. T., M.LE.E., Consulting Engineer, 
P.O. Box 1103, Саре Town, S. Africa 

Olphert, Н. 8. Superintendent, lst Grade, 
Indian Government Telegraphs, Calcutta 

Olsen, Ole, Electrician, 49, Wickham-st, Valley, 
Brisbane, Queensland 

Olver, G. T. W., M. I. E. E., Asst Supt. Indian 
Government Telegraphs, Fort. Bombay 

Ontario Electric and Envineering Co, Ltd, 
Electrical Engineers, 81, Adelaide-st West, 
Toronto, Ont. (479) 

Ontario Lantern Co, Incandescent Lamp 
Makere, Hamilton, Ont., Canada 

Ontario Power Co, Electric Light and Power 
Contractors, Niagara Falls, Canada 

Orchiston, J., Inspector of Government Tele- 
graphs, Dunedin, New Zealand 

Oriental Telephone and Electric Company, 
Limited, 5, Mangoe-lane, Calcutta; and 
at Madras, Port Louis, Mauritius, Rangoon 
and Singapore See also Bririsu Division 

Ornstein, Jobn A., Electrical Engineer, c/o 
Mr. J. Vogl, P.O. Box 1318, Johannesburg 

Orr (P.) & Sons, Electrical Engineers and 
Instrument Makers, Mount-rd, Madras 

Ottawa Electric Company, 35, Sparks-st,Ottawa, 
Ont., Canada (Т. Ahearn, Pres.; А. A. 
Dion, Chief Engineer and Gen. Supt.) 

Ottawa Electric Railway Company, Ottawa, 
Ontario, Canada 

Outtrim, F. L., Deputy Postmaster-General and 
Superintendent of Government Telegraphs, 
Melbourne, Victoria 


INDICES TO THIS VOLUME WILL FE FOUND ON PAGES 19 TO 40 AND 
ALSO ON PAGES 1338 ТО 1340. 
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Owen Sound Electric Illuminating and Manv- ` 


facturing Co, Owen Sound, Ontario, Canada 

Owens, Prof. R.B., M.A., D.Sc., M.LE.E., Pro- 
fessor of Electrical Engineering, McGill 
University, Montreal (Local Hon. Sec. and 
Treasurerof Institution of Elec. Engineers) 

Owtram, E. H., Electrical Engineer, P.O. Box 
1898, Johannesburg, S. Africa 

Oxlade, Robert, Electrical Engineer, .177, 
George-st, Kedlern, Sydney, N. S. W. 


— P — 


Packard Electric Co, Ltd, Electrical Engineers, 
St. Catbarine's, Ontario, Canada 

Pagan, D., Assistant Engineer to the Corpora- 
tion, Kimberley, S. Africa 

Palace Electric Lighting Station (Geo. Adams, 
Proprietor), Sydney 

Palmer, А., Superintendent Persian Gulf Section 
Indian Govt. Telegraphs, Karachi 

Palmer, A. L. H., M. I. E. E., Officiating Deputy 
Director, Traffic Branch Indian Govern- 
ment Telegraphs, Calcutta (Officiating 
Local Hon. Sec. and Treasurer of Institu- 
tion of Elec. Engineers) 

Pape, Richard, A.M.LE.E., Electrical Engineer 

to the Municipality, Port Elizabeth, S. 
Аш 

Parish, — , Supt. Pacific Cable Board, Sava, Fiji 

Parke, Roderick J., Consulting Electrical 
Engineer, 52. 54, Janes bldg, Toronto, 
Canada (Rodparke Toronto, 8047) 

Parke & Lacy Co, Ltd, Electrical and General 
Engineers, 60, Clarence-st, Sydney, N.S.W. 

Parker, A. C., Electrical Engineer and Manager 
Hobart Electric Tramways, Hobart, 
Tasmania 

Parker, Wood & Co, Electrical Engineers, 
Johannesburg, and at Durban, Barberton, 
&с., South Africa 

Parnell, Capt. J. W., Electrician, Victoria 
Barracks, Melbourne, Victoria 

Parry Sound Electric Light and Power Co, 
Ltd, Parry Sound, Ont., Canada 

Parsons, F. G. Т, Electrical Engineer, Tele- 
phone Branch, G.P.O., Cape Town 

Pascoe & Sayer. Electrical еее. 341-313, 
Collins-st, Melbourne, Australia 

Pask, T. Pe:cival, Asst. Electrica] Engineer, 
Govt. Railways, Natal, 8. Africa 

Patterson, Chas. R., Manager Ashcroft Water 
and Light Co, Ashcroft, B.C. 

Patterson, E. G., Electrical Engineer, Canadian 
General Electric Co, Peterboro, Ont. 

Paterson, G. A., Electrical Eugineer, Electric 
Light Co, Brandon, Man. 

Patterson, John, Electrical Engineer, Hamilton 
Radial Electric Railway Co, and Cataract 
Power Co, Hamilton, Ontario, Canada 

Patte, J. A., Asst Supt., Eastern Extension 
Telegraph Co, Hong Kong 

Paul, Thomas, President and General Manager 
Vorkton (N. W.) Electric Co, Lorkton, Canada 

Pearson, E. W., Electrical Engineer, Australian 
Turbine Со, 352, Collins-st, Melbourne, 
Victoria 

Peddie, Alfred McGregor, Electrical Engineer, 
Р.О. Box 2061, Johannesburg, Я. Africa 
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Pedroza, S. R., Telegragh Engineer, East Indian 

у Railway Telegraphs, Howrah, Bengal, India 

Peet, H. Е., Engineer-in-Chief, Bloemfontein 
Municipal Electricity Works, O.R. Colony, 
S. Africa 

Peggs, J. A., A.I.E.E., Eastern Extension Tele- 
graph Co, Labuan, Borneo 

Peikert & Bland, Electrical and Mechanical 
Engineers, P.O. Box 1804, Johannesburg, 

. Transvaal Colony, South Africa 

Peikert, Н. M., M.I.E.E., Consulting Electrica! 
Engineer, Box 1804, Johannesburg, Trans- 
vaal Colony 

Peirce, 4. W. K., Consulting Electrical Engineer, 
Consolidated Gold Fields of S. Africa, 142. 
and General Manager, General Electric 
Power Co, Ltd, P.O. Box 217, Germiston, 
Transvaal, South Africa 

Pembroke Electric Light Co, Electric Light 
Contractors, Pembroke, Ontario, Canada 

Penang Municipal Electricity Works, Penang, 
Straits Settlements 

Penang Telephone Co, Telephone Engineer:. 
Perak, Straits Settlements 

Penboss, G. E., Electricien, Standard Electrical 
Engineering Co, 19, Bligh-st, Sydney. 

S 


Pennefather, W. E., Electrical Engineer, Electric 
Power Station, Second Basin, Sonth Esk 
River, Launceston, Tasmania 

Pepper, Alfred E., Electrical Engineer, Roslyn, 
Concord, Sydney, N.S.W. 

Perrot, Е. R., Electrical Agent, corner William- 
st and St. George's-ter, Perth; and at 
Brisbane 

Perry, G. D., Secretary-Treasurer and Supt. ct 
Supplies, Great North Western Тејертар! 
Co. of Canada, 17, Wellington- st, E. 
Toronto, Canada 

Perth Electric Tramways, Ltd., Perth, Western 
Australia (E. E. Rogers, Managing Director: 
Н. J. Somerset, Manager & Chief Engineer! 

Perth Gas Co, Ltd, (Owners of Electricity 
Works) Perth, W. Australia (H. Broadbent. 
Chief Engineer) 

Peterborough Light & Power Compauy, Elec. 
tric Light and Power Contractors, Peter- 
borough, Ont., Canada 

Phillips (Eugene F. ) Electrical Works, Limited. 
St. Gabriel Locks, Montreal, and 4+. 
Adelaide-st West, Toronto, Canada 

Phillips, Ormonde & Co, Elec. Patent Attorneys. 
533, Collins-st, Melbourne, Victoria 

Pickering, Frank, Aest. Eleotrical Engineer. 
Electric Light Works, Cape Government 
Railways, Cape Town 

Pietermaritzburg Municipal Electricity Works. 
Pietermaritzburg, Natal, South Africa 

Pigott, R. E. P., M. I. E. E., Telegraph Engineer. 
Madras Railway, Arkonam, Madras 

Pilcher, J. W., Electrical Engineer, Canadian 
General Electrie Co, Halifax, N.S. 

Pillai, А. A., Inspector of Telegraphs, Perak. 
Straits Settlements 

Pillars, W. W., Electrical Engineer, Babcock & 
Wilcox, 83, Pitt-st, Sydney, N.S.W. 

Pinkey, H. T., M.LE.E., Sapt. Indian Govern- 
ment Telegraphs, Calcutta 

Pitcher, Е. H., Electrical Eugineer, 15, Tle 
Marlborough, Milton-st, Montreal 
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Pogson, A. Lee, Electrical Engineer, Works 
Dept, H.M. Dockyard, Malta 

Ponton, J. G., Electrical Engine2r, O' Ke:fe-st, 
W. Gabba, Brisbane, Queensland 

Pollitt, R. B, A. M. I. C E., Works Мапагег, De 
Beers Explosives Works, Cape Town, S. Africa 

Pollock, J. A., Professor of Physics, The 
University, Sydney, N. S. W. (Viee- Pr sident 
of the Electrical Association of N. S. W.) 

Polyblank, C., Electrical Engineer, Р.О. Box 
4225, Johannesburg. Transvaal, S. Africa 

Pook, A. H., A. M. I. E. E., Electrical Engineer, 
United Service Club, Simla, India 

Poole, Edgar, Electrical Engineer, Town Hall, 
Durban 

Pope. Edwin, Supt. Canadian Government 
Telegraphs, Quebec, Canada 

Port Elizabeth Electric Tramway Co, Ltd, 
Valley-rd, Port Elizabeth, Cape Colony 

Port Elizabeth Mun'cipal Electricity Works, 
Port Elizabeth, S. Africa (Richard Pape, 
A.M.LE E., Engineer) 

Portelli, Arthur, Electric i! Engineer, Water 
Works and Electric Light Brancb, Public 
Works Dept., 74, Strada Forni, Valetta, 
Malta 

Portelli, Chev. R., M.I.E.E., Chief Engineer 
and Manager, Melita Telephone Exchange, 
36p, Strada Federico. Valetta, Malta 

Powell, J., Electrical Engineer, Buffalo Cold 
Storage Co, East London, S. Africa 

Pratt, Joho, Electrical Engineer, Tweed, Ont., 
Canada 

Pratt. Louis W., Electrical Engineer, Brantford 
Electric and Operating Co, Brantford, Ont. 

Prendergast, H. H. L., Asst. Telegraph Engineer, 
Madras Railway, Arkonam, Madras 

Prendergast & Wood, Electrical Engineers, 229, 
Collias-st, Melbourne, Australia 

Presidency College, 1, College-sq, Calcutta 
(J. C. Bose, C.I.E., Prof. of Physics) 

Preston, A. E., Electrician, Port B'air, Anda- 
man Islands, India 

Pretoria Ligbting Co, Ltd, Pretoria, Transvaal 
Colony (T. C. Wolley Dod, Chief Engineer. 
Manager and Secretary) See also BRITISH 
Division 

Prince Edward Island Electric Light Co, 
Char:ottetown, Prince Edward Island 

Pringle, J. S., Electrical Engineer, Government. 
Dockyard, Мана 

Pringle ( R. E. T.) Co, Manufacturers and Dealers 
in Electrical Apparatus aud Supplier, 172, 
Dalhousie-st, Montreal; 18, 'loronto-rd, 
Toronto; and 105, Prince William-st, St. 
John, М.В. 

Pringle (T.) & Son, Electrical Engineers, Coris- 
tine- bldg, St. Nicholas-st, Mutreal 

Prccter, ХУ. D., Acting Asst. Superintendent, 
Eastern Extension Australasia and China 
Telegraph Co, Penang, Straits Settlements 

Prosser, А. W, Superintendent Eastern 
Telegraph Co, Malta 

Pullman, W., Chief Electrieian, Municipal 
Electricity Works, Vernon, B. C. 

Purcell, J. W., Electrical Engineer, Hiram 
Walker & Sons, Wa'kerville, Ont., Canada 

Pyne, Rai Shree Bollychand, Superintendent 
Government Telezraphs, 7, Hambagan- 
lave, Joresamk^, Calcutta 


ets, ЗО чысы 


Quebec Ra'l say, Light & Power Co, Quebec, 
Canada E. A. Evans, Engineer and Maa.; 
Lewis Burian, Electrician) 

Quebec Street (еее) Railway Co, Ltd, 
Quebec, Canada 

Queensland Electrical Association, Cour:er-bldg, 
Brisbane (W. M I. Estrange. Secretary) 

Queensland Ra `1 жау Workshops Ele»tri* Power 
S:ation, Ipawich, Queensland 

Queenstowa Gen ril Electric Со, Гед, Elec- 
tricity Works, Queenstown, Cape Colony 

Quirk, W. M., Мападег (for Western Austra'ia): 
of J. Barre Jolinstoo & Со, Leake st, Ёге. 
mantle, and Boulder-rl, Ka'goorlie, W. 
Australia 


R 


Raju (D.) & Со. Electrical and Mechanical 
Engineers, Ironfounders and Importers, 
Victoria Works, San Thomé, Madras 
(Dhanakoti Madras, 243) 

Rance, Bernard, Е ectrical Engineer, 
Mines, Mozok, Upper Burma 
Rand Central Electrical Wo:ks, Ltd, Grusen- 
werk-bldgs, Marahall.sq, Johannesburg, 

Transvaal See also Вкітічн DivistoN 

Rand Drill and Rackarock Co, Mining Machinery 
and Explosives Makers, 171, Clarence st, 
Sydney. N.S.W. 

Raper, F., Electrician and Manager Bombay 
Telephone Co, Ltd, Elphinstone Circle, 
Bombay (Riper Bombay, 94 and 920) 

Rausch (Carl) & Co, Electricians, 9, Erskine-st, 
Sydney, N.S.W. | 

Read, C. M., Electrical Еп zineer, Саре Penir- 
sular Electric Light ng Co. Claremont, пеаг 
Caps Town, South Africa 

Read, R. F., Electrician, с!) Мозагз. Turner. 
Hoare & Co, 8, Elphinstone Circle, 
Bombay | 

! Read & Kilmer, Electrical Agents, 39, Jam^s- 
st S.. Hamilton, Canada 

Reath, W. E., Electrical Engineer, Р.О. Box 
1653, Johannesburg, S. Africa 

Rebeiro, A. J. L., Electr:cian, Eastern Exten- 
sion Telegraph Co, Madras 

Redfern Corporation Elec ricity Works, Red. 
fern, Australia (J. W. Balfour, Engineer) 

Redshaw, S., Electrical Engineer, Government 
Railways, Eveleigh Station, New South: 
Wales 

Reed, J. L., Electrical Engineer, Glen Osmond- 
rd, Parkside, Adelaide, South Australia 

Reeks, W., Electrical Eagiueer, Pitt-st, Sydney, 
N.S.W. 

Reesor, B. F., Manager Electric Liglft Company, 
Lindsay, Unt., Canada 

Reesor, L. H., Electrical Engineer to Согро:а- 
tion of St. Mary'e, Ont. 

Reichel, L. T., Eleotrie.l Engineer, Public 
Works, Wellington, N.Z, 

Reid, C. E., Electrical Engineer, Rogers Electrio 
Co, Toronto, Ont. 

Reid, D. P., A. I. E. E., Chief Meshanician, Govern. 
ment Telegraphie, Pietermari:zburg. Natal 

Reid, Roberts & Co, Electrical Engineers, Pate, 
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Reid'a Newfonndland Co, (Owners St. John's 
Electricity Works), St. John's, Newfound- 
land (W. D. Reid, Man.) 
Remington (Geo.) & Co, Electrical Engineers, 
42, Victo'ia-st, Wellington, N.Z. 
Renfrew Electric Light Co, Ltd, Renfrew, Ont. 
Rennick, F., Engineer-in-Chief of Government 
Railways, Melbourne 
Renton, Chas. A. M., African Direct Telegraph 
Co.'s с.я. rn Duplex,” Sierra Leone 
Reynolds, H.H., M.I.E.E., E'ecuical Engineer, 
c/o Kilburn & Co, 4, Fairlie place, Calcutta 
Rice, R. F., Electrical Engioeer, P.O. Box 991, 
Cape Town, S. Africa 
Richarde, J. B., Inspector of Government 
Telegraph Lines, Adelaide, S. Australia 
Richardson, J. F.. Supt. Eastern Division, 
Canadian Pacific Кайт» y Company, Р.О. 
Box 2285, Montreal, Canada 
Richardson, Stuart, M. I. E. E., Engineer and 
Mavag- r, New Zealand Electrical Syndicate, 
Ltd, 117, Brovgham-st, Wellington, N. Z. 
Richmond County Eleetrio Co, Richmond, Que., 
Canala 
Richmond, P. T., Superintendent Eastern Tele- 
graph Со, Roirigue« Island 
Riddell, Jas., Electrica] Engineer, Electrical 
Branch, Loco. Dept, C. S. A. Haiwaye, Pre- 
toria, Transvaal 
Riley, Hargreaves & Co, Е:есігіса and Ме. 
chanical Engineers, Marchant-rd, Singapore 
Rippay, Samuel, Chief Engiaeer, Municipal 
Electricity Works, Anoapolis Royal, Nova 
Scotia 

Risch, G. H. C., M. I. E. E., Electrical Eogineer, 
Imperial Railways, Bramfontein Station, 
Johauuesbur ', S. Africa 

Ritchie, Hazen, Electrical Engineer, Canadian 
General Electrical Company, 285, Metcalfe- 
st, Ottawa, Ont., Сапаса 

Ritchie & Jackman, Electrical Engineere, Mines- 
chm»rs, Boul ler- rd, Kalgoorlie, W. Australia 

Robbins, P. A., Electrical Engineer, De Beers 
Coneolidated Diam.nd Mines, Lti, Kim- 
berley, South Africa 

Roberts, А. D., E'ectrician, 124, King-st, Jamaica 

Roberts, C. H., Patent Agent, Esk-st, Inver- 
cargill, N.Z. 

Roberts, John, Chief Electrical Engineer, Cor- 
poration Electricity Works, Durban, Natal 

Robertson, C. C, Inspector of Government 
Telegraphs, Ne Loop, N.Z. 

Robertson, eo., Electrical Engineer, Kunanal- 
ling, W. Australia 

Robertson, J. McC., Superintendent Power Dept, 
Montreal Light, Heat ard Power Co, New 
Yo. К L fe- building, Montreal 

Robins, E. E., Electrical Engineer, 103, King- 
st, Newcastle, N.S.W. 
Robin:, Frank J., Electrical Engineer, F. and 
C. O le’, Old Court House.*t, Calcutta 
Robinson, Hal J., Electrical Engineer, Power 
Station, De Beers Consolidated Mines, 
Kimberley, 5. Africa 

Robson (Geo.) & Co, Electrical Enginecrs апа 
Merchants, Colombo, Ce ylon 

Rock. G., Supt. Direct West India Cable Co, 
K'ngston, Jamaica 

В. ckhampton Gas and Coke Co, Т'д, Alma-st 
and Qnay-st, Rockhampton, Q'iecisland 


et ame — ——— 


Rogers, A. E., General Manager, Perth and 
Kalgoorlie Tramways, Perth, W. Australia 

Rogers, J. J. В. C., Elecsrical Engineer, Electric 
Lighting Station, Larells, Concord, N.S.W. 

Rooke, T., City Electrical Engineer, Town Hall, 
Sydney, N. S. W. 

Rose, A., Branch Масазег, Howarth Erskine, 
Ltd, Perak 

Rose, S. А. M., Electrical Engineer, Kew Ver, 
Wellington-st, Clifton Hill, Melbourne 

Rosebrugh, А. M., M.D., Electrician and Inven- 
tor of the Duplex Telephone System, 107, 
Mutual-st, l'oronto, Canada 

Rosebrugh, T. В, Professor of Electrical En, 
gineering, University of Toronto, Ontario 
Canada 

Rosenader, Franz, M. I. E. E., K ngineer-in-Cbarge 
of Telephone Exchanges, Cuarters Towers 
Queensland 

Козе, Н. E., Consulting Engineer, Equitable- 

. bldg, George-st, Sydney, N.S.W. 
Ross, В. А. (Ross & Holgate), Consulting Elec 
trical Eogineer, 80, St. Francois Xavier-st, 
Montreal, Canada 
Ross and Holgate, Consulting Electrical and 
Rupervising Engineers, 80, St. Francois 
Xavier-et, Montreal (RHossgate Montreal, 
4223 Main) 
Rosser, R. J., Electrical Engineer, Electric Light 
Station, Dorp-st, Caps Town, S. Africa 
Rossiter, Е. L.. Evectriciau, Glenesk, Glen- 
huatly-rd, Elsternwick, Victoria, Australia 
Ross:and Electric Light & Power Co, Rossland, 
B.C., Canads 
Rough. Geo. C.. Electrical Engineer, Packard 
Electric Co, Montr. al 
Rowe & Stapleton, Electrical Engineers, 312, 
Flindecs-st, Melbourne, Victoria 
Rowe, W. C., Dealer in Electrical Supplies, 
Forbes-st, Bombay 
Rowley, H., M.LE.E., Consulting Engineer, 
277, 8t. George's-ter., Pertb, W. Australia 
Rowntree(F.)& Sou, Electrical Engineers & Con- 
tractore, Gladetone-st, Hobart, Tasmania 
Roy, G. P., Assist int Supt. Indian Government 
Telegrsphs. Shillong, Assam, India 
Royal Electric Company, Montreal (now operated 
by Montreal Light, Heat & Power Co.) See 
alto BRITISH DIVISION 
Royal Босефбу of Canada, 60, Lisgar-st, 
Ottawas, Canada (E. Deville, Sec.) 
Royal Society of New South Wales, 5. 
Elizabeth-st, Sydney (J. Н. Maiden and 
О. Н. Knibbs, Hon. Secs.; У. Н. Webb, 
Aesistant Sec.) 

Royal Society of Tasmania, Hobart (A. Morton, 
Secretary and Librarian) 
Royal Society of Victoria, Melbourne, Victoria. 
(Prof. W. Ba'dwin Spencer, Hon. dec.) 
Rudolph, W., Electrical Engineer, 40, Chapel- 
st, St. Kilda, Victoria, Australia 

Russell, J. S, Electrician, Stoke-st, To wns- 
ville, Qaeens'and 

Rutherford, E., B.A., B.Sc., McDonald Pro- 
fessor of Physics, Мези! University, Mon- 
trea], Canada 

Ryan & Peterson, Electrical Engineers. East 
London, В. Africa 

Rylands H. R., Aes s“ ant Supt., Indian GO ver n- 
ment Telegraph», Bangalore, Indis 
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St. Catherine's Electrio Light and Power Co, 
St. Catherine's, Ont., Canada 

St. John Street Railway Co, St. John, М.В. 

St. Lawrence Power Co, St. Lawrence-Grass 
River Canal, Canada 

St. Martin's Telephone Co, St. Martin's, N.B. 
(Walter Allan, Pres.; A. W. McMackin, Sec.) 

Salmond, D., Electrical Engineer, Union Bank- 
chimbrs, 82, Pitt-st, Sydney, N.S.W. 

Sammett, M. A., Electrical Engineer. Lacbine 
Rapids Hydraulic & Land Co, 160, MoCord- 
st, Montreal, Canada 

Sanders, G. E., Electrical Engineer, King- 
Williams Town Electric Lighting and Cold 
Storage Co, Kinz Williams Town, Cape 
Colony 

Sanderson, R. J., Electrical Engineer Munici- 
pal Light and Power Plant, Orillia, Ont. 

Sandon Couaty Electric Light and Power 
Works, Hillgrove, N.S.W. 

Sands, J. K. C., Electrical Engineer, Karolo, 
Bennett-st, Bondi, N.S.W. 

Sandwith, Harold, Electrical Engineer, Grand 
National Hotel, Johannesburg 

Saner, Edward J., Electrical Engineer, Kilburn 
& Co, Calcutta 

Sangity, L., Power House Supt, Cataract Light 
Power and Traction Co, Hamilton, Ont. 

Sangster, A., Manager Power, Light and Heat 
C», Sherbrooke, Que. 

Sangster, J., Power House Superintendent, 
Hamilton Cataract Light, Power and Trac- 
tion Co, Box 35, St. Catherine’s, Ont. 

Sargeant, Chas. Wesley, Manager Ров and Tele- 
graph Office, Blackall, Queensland 

Sarnia Gas & Electric Light Co, Sarnia, Ont., 
Canada 

Saundera, F., Electrical Engineer, Box 1375, 
Johannesburg, Transvaal 

Saunders, Frank, Electrical Engineer and Agel. t, 
Fremantle, W. A. 

Saunders, J. B., M. I. E. E., General Manager, 
Bengal Telephone Co, Ltd, Chief Agent and 
Attorney for Oriental Telephone and Elec- 
tric Co, Ltd, Cuuucil House-st, Calcutta 
(Saunders Calcutta) 

Savage (W.) & Co, Engineers and Machinery 
Importers, Mogman-st, Charters Towers, 
Qusensland 

Sawers, Norman C., Electrical Engineer, c/o 
India Rubber Co, 1/1, Fairlie-pl, Calcutta, 
India 

Saxby B. M., Manager, Bowmanville Electric 
Light Co, Bowmanville, Ont. 

Sayer Electric Co, Telephone Apparatus Makers, 
12 & 14, Beaver Hall Hill, Montreal (45.46) 

Sehmidlin, F., Electrician, 44, Elizabeth-st, 
Bydney, N.S.W. 

Sehmidt, J., Eogineer and Manager, Boulder 
City Electricity Works, Piesse-st, Boulder 
City, W. Australia 

Schroder, Smidt & Co, Electrical Engineers, 
Calcutta, India 

Scott, A. M., B.A., Professor of Physics and 
Electrical Engineering, University of New 
Brunswick, Frederictoa, N.B. 

Scott, D. Bryce, Electrician, Intercolonial Rail- 
way of Canada, Moncton, New Brunswick 


Scott (E.) & Co, Electrical Engineers, P.O. 
Box 716, Johannesburg, Transvaal, South 
Africa 

Scott, Hy., Electrical Engineer, Scott & Brown, 
52, Manchester-st, Christchurch, N.Z. 

Scott, J. C., Manager, Borough Electrical Works, 
Gore, New Zealand 

Scott, J. Gray, Chief Electrical Engineer, Hong 
Kong Electric Trastion Co, Ltd, Hong Kong 

Scott, John L., Electrical Engineer, Power 
House, North Sydney, N.S.W. 

Scott, R., Electrical Engineer, Eveleigh Works, 
Eveleigh, N.S.W. 

Scott, R. J., Professor of Electrical Engineering, 
Canterbury College, Christchurch, N.Z. 
Scott, Thos., A.M.LM.E., АТЕ.Е., Gen. Man. 
and Chief Engineer, Macartney, McElroy 

& Co, 20, Commercial-rd, Durban, Natal 

S»ott- Atkinson, R., Superintendent of Telegraphs 
and Telephones, British North Borneo, 
Sandakan, Borneo 

Scoular, J., Electrical Engineer, Eveleigh 
Works, Evele gh, N.S.W. 

Scovell, G. R., Supt. African Direct Telegraph 
Co, Ltd, Freetown, Sierra Leone, West 
Africa 

Scrutton (В. Г.) & Co, Machinery Importers, 
97, Clarence-st, Sydney, N.S.W. 

Sealy, H. J., Eastern and South African Tele- 
graph Co, Durban, Natal 

Seaton, A. C., Electrical Engineer, Natal Har- 
bour Electricity Works, Durban, Natal 

Sedgwick, Prof. F. W., M.A., Thomason Civil 
Engineering Coll, Roorkee, N.W.P., India 

Segrave, Wm., J.P., Superintendent Eastern 
Extension Telegraph Co, Flinders, Victoria, 
Australia 

Selby, George William, M.I.E.E., Electrical 
Engineer, 31, Queen-st, Melbourne (490) 

Selby & Co, Electrical Engineers, 99, Queen-st, 
Melbourne (490) 

Selfe, Norman, M.Inst.C.E., Consulting Engi- 
neer, 279, George-st, Sydney, N.S.W. 
Selle, P. H., Superintendent, Eastern Exten- 
sion Australasia and China Telezraph Co, 

Nelson, N.Z. 

Sellon, E. M., Electrical Engineer, c/o National 
Bank of India, Mandalay, Barma 

Shaw, Edward A., Electrical Engineer, Bloe- 
mendal, Mowbray, Cape Town, S. Africa 

Shaw, P. W., Electric Traction Engineer, Public 
Works Department, Sydney, N.S.W. 

Shaw. William B., Electrical Expert, Montreal 
Electric Company, 384, St. James-st, 
Montreal, Canada 

Shawinigan Water and Power Co, Electric 
Power Contractore, Shawinigan Falls, Mon- 
treal, Canada 

Shedrick, C. E., Electrical Instrument Manu- 
facturer, Sherbrooke, Quebec, Canada 

Shenstone, Е. B., Electrical Engineer, 57, 
Philip-st, Sydney, N.S.W. 

Shewan, Tomes & Co, Managers of Electricity 
Works, Hungkom, Kowloon, China 

Shipbam, J., Electrician, Paramatta-rd, Bur- 
wood, N.S.W. 

Sholl, R. A., Postmaster-General and General 
Supt. of Telegraphs, Perth, W. Australia 

Short, F. M., Electrical Engineer, c/o Messrs. 
Balmer, Lawrie & Co, Calcutta 


Please forward at once to Mr. G. TUOKER, 1, 2 and 3, Salisbury-court, Fleet-street 
London, any Alterations or Corrections necessary in the above particulars. 
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Siemens Brothers & Co, Limited, Telezraph 
and Electrical Engineers and Contractors, 
29, William st, Melbourne, Victoria; 16, 
O'Connell.st, Sydney, N.S. W.; and Silesia- 
bldgs, Maia-st, P.O. Box 3003, Johanues- 
burg (Siemens Melbourne, 1612; Siemens 
Sydney, 2653; Serapis Johannesburg, 24 
See also BRITISH DIVISION 

Sifton, E. T., Ele:trical Engineer, London 
Electric Co astr«ction Co, London, Ont. 

Silcock, R., Chief Engineer, Rockhampton Gas 
& Coke Co’s Electricity Works, Rock- 
hampton, Queensland 

Silverthorn & Brown, Electrical and General 
Engineers, Market- -ва, Jobannesburg (Р.О. 
Вох 2172); апа at Pretoria (Р.О. Box 909) 

Simms (W. Н.) & Sons, Agents for Felten & 
Guilleaume Carlewerk Actien Gesellschaft, 
Christchurch, N.Z. 

Simpson, А. M., Electrical Eogineer, Rauh 
Gold Mining Co, Ltd, Pahang via Singapore 

Simpson, М. G., M.LE.E., Superintendent 
India ‘Telegraph Store Yard, Alipore, 
Calcutta (Local Hon. Sec. and Treasurer 
of the Institution of Electrical Engineers) 

Simpson, В. C., A. M. I. E. E., Electrician, Tech- 
nichal College. Sydney, N.S.W. 

Simpson, T. T., Consulting Elestrical Engi- 
neer, 55, Spark- 8%, Ottawa 

Sims, Alfred, Electrical Engineer, Ferreira 
Gold Mining Со, Box 1021, Johannesburg 

Sims, Charles W., Electrician, 44, The Avenue, 
Windror, Vict. ria, Aust ralia 

Sinckler, Reg. В, M. I. E. E., Barbadoes Tele- 
phone Со, Bridgtown, Barbadoes, W. I. 

Sinclair, R., Electrical Engineer, 82, Pitt- st, 
Sy dney, N.S W. 

Sivg, B. Sucdar, Asst.-Supt. of Telegraphs, Um- 
balla Sub-Division, Umballa, Punjab, India 

Singapore Electric Tramways Co, Ltd, Singa- 
pore, Straits Settlements 

Sise, Charles F., Electrical Eogineer, President 
Bell Telephone C», Ltd, Р.О. Box 2262, 
Montreal, Canada 

Sise, Paul F., Electrical Engineer, Canadian 
Westinghouse Co, Montreal, Canada 

Sissison, F. J., Telegraph Engineer, Telegraph 
Department, Cape Town 

Skene, Alex. H., Electrical Engineer, Corporation 
Electric фу Works, Braeobridge, Ont., Canada 

Slater (John) & Co, Electrical Engineers, 466, 
Collins-st W., Melbourne, Victória; and 
26, Pulteney- 8t, Adelaide, S. Australia 
(Slater Melbourne, 316) 

Slack, D. H., Electrical Engineer, c/o Standard 
Bank of S. Atrica, Johannesburg 

Smart, Edgar, Electrical and Metallurgical 
Engineer, Box 830, Johannesburg 

Smith & Co, Electrical Engineers, 204, Rus- 
Sall et, Melbourne, Australia 

Smith, A. B., Superintendent G.N.W. Tele- 
grap ph Co, "Toronto, Ont. 

Smith (Alfred) & Co, Electrical Engineers, 
Electricians and Instrument Makers, 190, 
High-st, Christchurch, N.Z. 

Smith, Cecil B., Resident Engineer, Can idian 
Niagara Power Co, N.azara Falls, Canada 

Smitb, D. Corle, M I. E. E., Е estrical Engineer 
to the Municipality, Dro ^kman-.st, Kalgoor- 
die, Weetera Australia 


Smith & Kopsen, Electrical Engineers avd 
Agents, 68-70, Clarence-et, Sydney, N.S.W. 

Smith, J. Norman, Electrical Engineer, La- 
shine Rapid Hydraulic and Land Co, 160, 
McCord-st, Montreal 

Smith, &. H. H., Chief Mechanician, Govern- 
ment Poets and Telegraphs, Brisbane, 
Queensland 

Smith, Sidney, M. I. E. E., M.LM.E.. c/o South 
African General Electric Co, P.O. Box 1905, 
Jobaunesburg 

Smith, Wm. H., Electrica! Engineer, 93, Clive- 
st, Calcutta 

Smith, W. T., Electrical Engineer, Thompson- 
st, Drummoyne, N.S.W. 

Smyth, J. R., Electrical Engineer, Burke rd, 
Camberwell, Victoria 

Snook, E. W., Director- General of Government 
Telegraphs and Telephones, Pertb, W. 
Australia 

Solomons & Co, Electrical Instrument Makers, 
7, Government-pl N., Calcutta 

Somerset, H. J., M.LE.E., Ch:ef Engineer, 
Perth Electric T ramway, Ltd, Barrack-st, 
Perth, W. Australia 

Sonnenschein, Jacob, Machinery Importer, 
National Mutual- bldgs, 293, Queen-st, Bris- 
bane, Queensland 

Soper, W. Y., Electrical Eogineer, Ahearn & 
Soper, Ltd, Ottawa, Canada 

Sorensen, S. S., M.I.E.E., Electrical Engineer, 
Р.О. Box 531, Auckl «nd, N.Z. 

South Africa British & Colonial Iadustriab 
Exhibition (Cape Town, Nov., 1903, Feb., 
1901), 80, St. Georges-st, (P.O. Box 950), 
Caps Town (Albert P. Baker, Gen. 
Manager) (Exhibition Cape Tuwn) 

South African Мола of Engineers, Johau- 
nesburg, Transvaal (D. Gilmore, Pres.; 
W. E. Cursons, Sec.) 

South African General Electric Co, Electric il 
Engineera and Agents, Hampeon's-bldys, 

= and P.O. Box 145, Durban ; and 169, Com- 
missioner . st, Johannesburg, Transvaal ; 

Hand at East London, В. Africa (J. W. 
Kirklaod, Manager) 

South African Society for the Advancement of 
Scierce. Cape Town, South Africa (Sr 
David Gill, K.C.B., President) 

Spain, H. G. G., Electrician, Postal Tclegraphs, 
British Guiana 

Spain, William, Engineer (Hubert Davies & 
Spain, Р.О. Box 23, Johannesburg, 
Transvaal, South Africa 

Spengel, H., M. I. E. E., Electrical Engineer, Р.О. 
Box 3198, Johannesburg, Transvaal 

Sperling, R. H., Assistant Engineer. British 
Columb:a Electric Railway (Ltd.), Victoria, 
B.C., Canada 

SPLATT, ‘WALL & CO, Electrical Engineers ani 
Contractors & Machinery Merchants, Pier- 
st, Perth, W. Australia (Splatt Perth, 441) 

Spratt, G. O., Superintendent Eastern Tele- 
graph Company, Gibraltar 

Sprigg, W. G., Head of Tramway Dept., Mel- 
bourne. Australia 

Spriggs, A. E., Acting Saperintendent, Eastern 
Extension Telegraph Co, Cocos 

Spruson, W. J., Electrical Eagineer, 169, Ring- 
st, Sydney, N. S. W. (Late n! Sydney, 242%) 
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Standard Electrical Engineering Со, Ltd, 19, | Stuart.Hartland, D. A., M.LC.E., M. I. M. E., 


Bligh-st, Sydney, N. S. W. (G. Е. Penboss, 
Manager) 

Standford, W., M. I. E E., Asst. Superintendent, 
Government Telegraph Dept, Саре Town 

Stark, A. M., Electrical Engineer, Toronto, Out. 

Stark, E. E., Chief Electrical Engineer, Waipori 
Falls Electric Power Co, 51, Crawford.st, 
Dunedin, N.Z. 

Stark Telephone, Ligit and Power System, Ltd, 
Toronto Junction, Toronto, Canada 

Starr (John), Son & Co, Limited, Electrical 
Engineers aud Contractors, 134, Graaville- 
st (Р.О. Box 448), Halifax, Nova Scotia 

Steanes, Т. К., Electrical Agent, 39, Pitt-st, 
(Р.О. Вох 1008), Sydney, N.S.W. 

Steel (Octavius) & Co, Electrical Engineers 
(Agents for the General Electri^ Co, Ltd, 
J. Н. Holmes & Co, and W. T. Glover & 
Co), Calcutta 

Stephens, Frederick С, Chief Electrical Еп- 
gineer to Public Works Dept., Government- 
Lldge, Pretoria, Trausvaal 

Steuart & Fenn, Electrical Engineerz, Queen.st, 
Auckland, and Princes-st, Dunedin, N.Z. 

Steuart, Wa., Elestrical Eapineer, Stratford, 
Taranaki, N.Z. 

Stevens, G. P., Manager and Chief Electrician, 
Post and Telegraph Department, Perth, 
Western Australia 

Stevens, J. D., Electrical Engineer, Р.О. Box 
2713, Johannesburg 

Stewart, James, Electrician to the . Bluff 
Harbour Board, Campbelltown, N.Z. 

Stewart Machinery Co, Ltd, Electric Light 
Contractors, Winnipeg, Man., Canada 

Stewart (Н. Morrison) & Co, Electrical Engi- 
neers. 6, Spring-st, Sydney, N.5.W. 

Stuff, B. U., Local Manager, Canadian Pacific 
Telegraph Co, Calgary, Canada 

Still Motor Со, Ltd, Eiectric Motor Makers, 
Toronto, Canada 

Stobie, Geo., A. M. I. E. E., Electricaland Mechani- 
cal Engineer (Electrician to the (rovern- 
ment Harbour Dept), Durban, Natal 

Stobie, Harry E., Electrician Cape Goverment 
Railway, Oudtshoorn. South Africa 

Stone, Wm , Electrical Engineer, Victoria Rail- 
way, Melbourne, Victoria, South Australia 

Storer, A., Chief Electrical Engineer, King 
Edward Hotel, Toronto, Ont. 

Storey Motor and Tool Co, Electrie Motor 
Manufacturers, Hamilton, Out., Canada 

Btovold. H. W., A. I. E. E., Electrical Engineer. 
British India Steam Navigation Co, Bom- 
bay, India 

Stowe. С. T., Electrical Engineer, 
Theatre, Pitt-at, Sydney, N. S. W. 

Strand Electric Lightiag Co, Ltd, Electric Light 
Contractors, Strand Arcade, Sydney, 
N.S.W. 

Stratford Electric Supply Co, Stratford, N.Z. 
(В. T. Turnbull, Consulting Епџ.; A. J. 
Walker. A. M. I. E. E., Eng.-in- Chief) 

Strickland, T. P., Electrical Engineer, Govt. 
Railways (Electrical Eagineers Branch), 
Phillip-st, Sydney 

Strike, В. J., A. M. I. E. E., Mains Engineer and 
Technical Assistant to City Electrical Engi- 
neer, Town Hall, Launceston, Tasmania 


Palace 


Municipal Electrical Engineer, Darjeeling, 
India 

Stuart-Menteth, W. F., M. I. E. E., A. M. I. C. E., 
Municipal Engineer, Lihore, Punjaub, 
In lia 

Stupart, R. F., Supt., Meteoro'ogieal Service, 
Toronto, Сапада 

Styan, H. S., M. I. E. E., Sup'., lat Grade, Iadian 
Government Telegraph Department, Са!- 
cut'a 

Suburban Electrical Syndicate, Electric Light 
Contractors, Cape Towa, South Africa 

Sutherland, С. & A., Electrical Engineers, 342, 
Little Collins-st, Meleourae, Australia 

Sutherland, John M., Lecturer on Electricity, 
School of Mines, Ballarat, Victoria 

Sutton, Henry, Electrician, 290, Bourke-st, 
Mel»ourne, Victoria 

Swan Electric Lighting Syndicate, Mount Mor- 
gans, W. Australia 

Swanson & Rowlingson, Electricians,213,Queen- 
8t, Melbourne, Victoria 

Sweet, Win. A., Chief Engineer Hamilton, 
Grimsby aud Beamsville Electrie Railway 
Company, Hamilton, Ont., Canada 

Swete, Oswald R., El ctrical Engineer, с/о 
Mowat and Still. Pietermaritzburg, Natal 

Sydney University, Sydney, N.S.W. 

Prof. of Physics... J. А. Pollock 
Prof. of Enzineering... d cu Mo A 

Букез, J. R. Electrical Engineer, Quebec, 
Canada 

Sykes (S. & Co, Ma:hinery Agents and 
Importers, Р.О. Box 2303, 7, Loveday-st, 
Johannesburg, Transvaal (Psyche Johan- 
nesburq) | 

Sykes, Wilfred, Electrical Engineer, c/o Knox, 
Schlapp Co, Sydney, N.S.W. 


Table Bay Harbour Doard Electric Power 
Station, Cape Town, Cape Colony (C. Procter 
Banham, Elec. Eng.) 

Tait, P., Supt. Eastern and South African 
Telegraph Co, C «pe Town 

Tamworth Municipal Electricity Works, Tam- 
worth, Australia (J. Е. Mellor, Engineer) 

Tan Cheng Tiong, Supt. Telezraphs, Pablic 
Works and Survey Dept, Malacca, Straits 
Settlements 

Tarachand, К. M., Electrician, Burlington 
House, Cumbaila Hill, Dombay 

Tarry (E. W.) & Co, Ltd, Mechanical aad Electrical 
Engineers and Agents, Johaunesburg aud 
Kimberley, South Africa 

Tatham, A. B., Electrical Engineer, Boulder 
Block, W. Australia 

Tattersall (А. W.) & Со, Dealers in Electrical 
Supplies, Burnie, Tasmania 

Taylor, Jas., Consulting Eagineer, 6, Bligh- 
chmbrs, Bligh-st, Sydney (Metaliferous 


Sydney) 

Tebbutt, T. F., Electrician Indo-European Gove 
ernment Telegraphs, Karachi, Sind., 
India 
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Thackrah, Е. R., Electrical Engineer, Van Ryn 
Gold Mines, P.O. Box, 22, Benonie, Trans- 


vaal 
Thaler, Е. W. A., Electrician and Mechanician, 
Charters Towers, Queensland 
Thom, Wm., M.LE.E., General Manager, 
Madras Llectric Tramway, 1, Rundall’s-rd, 
Vepery, Madras 
Thomas,G. E. V., A.M.I. E. E, Government Elec- 
trical Engineer and Superintendent Elec- 
trical Engineer to Howarth Erskine, Ltd, 
Singapore, Straits Settlements 
Thomaa, Ivor C., M. I. E. E., Supt., Ist Grade, and 
Personal Assistant to Director-General, 
Indian Government Telegraphe, Calcutta 
Thomas, Опо V., A.M.I.C.E., M. I. E. E., Con- 
sulting Electrical Engineer, Penang. Straits 
Settlements (Lux Penang) 
Thompson, R., Electrical Engineer, cor. Little 
George-et & Hamilton-lane Sydney, N. S. W. 
Thompson, W. J., Electrician, 11, Flinders-st, 
Adelaide, S. Australia 
Thomeon (Fred.) & Co, Electrical Engineers, 
114, Craig-st, Montreal, Canada (3149) 
Thomson, J. P., Electrical Engineer, E. F. 
Phillips Electrical Works, Ltd, Montreal 
Thomson, J. К., Electrical Eogincer, Union 
Bank-chmi rs, 683, Pitt-st, Sydney, N.S.W. 
Thomson (R. W.) & Co, Electriciant, 367, 
Wellington.st, Perth, W. Australia 
Thornberry H. S.) & Co, Dealers in Electrical 
Supplies, 35, Adelaide-st, W. Toronto, 
Canuda 
Thornton, К. B., Electrical Engineer, Montreal 
Light, Heat & Power Co, Montreal, Quebec 
Thorold Municipal Electricity Works, 1 horold, 
Ont., Canada (L. O’Connor, Electrical 
Engineer) 
Todd & Samuel, Electric Light and Power Con- 
tractore, Peel-«t, Adeluide, S. Australia 
Todd,. Sir Charles, K. C. M. G., M. A., F. R. S., Deputy 
Postmaster-General and Superintendent of 
Telegraphs, and Government Astronomer, 
G.P.O., Adelaide, South Australia, (Local 
Hon. Secretary and Treasurer of the Insti- 
tution of Electrical Engineers) 

Toder. John. Electrical Agent, Union Bank- 
chnibre, Pitt-st, Sydney 

Toltz, Max, Coneu ting Electrician, Canadian 
Pacific Railway Co. Montreal 

Toronto & Hamilton Electric Co, Dynamo and 
Motor Makers, 99, Macnab-st N., Hamil- 
ton Ont. 
Toronto Electric Light Co, Ltd, Ele trie Light 
Contractors, Scott-st, Toronto, Canada 
Toronto Electrical Works Co, Ltd, 42, Adelaide- 
st West, Toronto, Canada 

Toronto Railway Co, Toronto, Ont., Canada 
(Wm. Mackenzie, Pres.) 

Torrens, C. W., Electrical Engineer, c/o Price 
Bros, Quebec, Canada 

Tournay-Hinde, А. W., Chief Engineer Sulphide 
Corporation, Ltd, Cockle Creek Works, 
New South Wales, Australia 

Towell, Wm., Electric'an, Brisbane-st, Ipswich, 
Queensland 

Trackson Bros, Ltd, Electrical Engineers, 239- 
241, Elizabeth.st, Brisbane, Queensland 

Trackson, Philange, A. M. I. E. E., Electrical En- 
gineer, Ad-luide-st, Brisbane, Qucensland 


| Train, Weston & Robinson, Importers of Еес- 
trical Supplies, 819, Flinders-lane, Mel. 
bourne, Victoria 

Transmitter, Organ of the New South Wales 
Telegraph Service (montbly), Р.О. Box 
1139, G.P.O., Sydney, N.S.W. (Price ec) 

Transvaal Engineering Co, Electrical and Gene 
Evgineera, Market-sq, Johannesburg (Р.О. 
Box 2172) Church-st, W., and (works) 
St. Andries st, Pretoria (Р.О. Вох 909) 
(Silverthorne & Brown, Proprietora) 

Tregaskis, 8. T., Engineer, P.O. Box 347, 
Krugersdorp, 5. Africa 

Trenaman, L. P., Supt. African Direct Tele- 
graph Co., Bonny, W. Africa 

Trenton Electric Co, Electric Light and Power 
Contractors, Trenton, Ont., Canada 

Trevett, Cbas. G., Electrica]. Engineer, 15, 
Castle-st, Cape Town, S. Africa 

Trill, F. E., Electrical Engineer, c/o Findlay & 
Co, Spin-st, Cape Town, S. Africa 

Trinidad Electric Company, Ltd, Port of Spain, 
Trinidad, West Indies 

Tripp, @. M., Engineer in Chief, British 
Columbia Electric Railway Co. (Ltd). 
Victoria, B.C., Canada 

TUDOR ACCUMULATOR CO, Ltd. Т. К. 
Steanes, Sole Agent for Australia, 39, 
Pitt-st, Sydney  (Steunes Sydney, ; 
P.O.Box 1008) See also Advt., р. 1016 

Turbayne, Wm. А. Consulting Electrical 
Engineer, 127, King-st. E., Hamilton, Ont. 

Turnbull, A. P., Electrical Engineer, 53, Philip- 
st, Sydney, N. S. W. 

TURNBULL & JONES, Ltd., Electrical Engi- 
пеета, Wellington, Dunedin, end Christ- 
church. N. Z. (Turnbull Jones Wellington, 
Dunedin ог Christchurch) 

Turnbull, Robert T., M.LE.E., Electrical Engi- 
neer, Wellinetop, N.Z 

Turnbull, W. R., Electrical Engineer, 11, Ward- 
st, St. Jobn, New Brunswick 

Turner, H. G., Joint Engineer-in- Charge, Elec- 
trical Depts. T. Pringle & Sons, Coristine- 
bldg, St. Nicholas-et. Montreal 

TURRI (d. О.) & CO, Patent Agents, Salis- 
bury-bldgs,150,Queen-st, Melbourne (Inven- 
tions Melbourne, 2158) 

Twyford, Н, Acting Buj erintendent Eastern 
Extension Telegraph Co, Nelson, N.Z. 
Tyler, E. H., M. I. E. E., A. M. I. C. E., Electrical 
Engineer, Која Goldfields Electricity Dept., 

Champion Reef, Мугоге, India 


— U 

Ulke, Titos, Electro-Metallurgist, Lake Superior 
Power Co. Saulte S. Marie, Ontario, Canada 

Unbebaun, A. C., A.I.E.E., Electrical Engineer, 
c/o Unbehaun & Johnstone, 100, Currie-st, 
Adelaide, S. Australia 

Unbeliaun, C. А., Chief Electrician and Fitter 
Government Teiegraphs and Telephones 
G.P.O., Adelaide, З. Australia 

Unbehaun, Gustav Emil, Electrical Engineer, 
61, Booth-st, Balmain, Sydney, N.S.W. 

Unbebaun 4: Johnstone, Electrical Engineers, 
Contractors and Importers, 100, Currie-st, 
Adelaide, В. Australia (%) 
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Union Electrie Lighting Co of Australia, | Wadia (Nowrosjee) & Sons, Consulting Eogi- 


Hefferoan’s-In, Melbourne (T. T. Draper 
& Co, Proprietors) 

Union Eogiue:sring Co, Ltd, Electrical Engi- 
neers, North-ter, Adelaide, S. Australia 

United Electric Co, Ltd, Manufacturing and 
Contracting Engineers, 134, King.st, W., 
Toronto, Ont., Canada 

United Engineering Co, Ltd, Mechanical and 
Electrical Engineers, Grusonwerk-bldge, 
Marshall-sq, and P.O. Вох 1082, Johannes- 
burg, Transvaal, South Africa (drmature 
Johanneshurg) 

Universal Machinery Supply Co, Mosman.st, 
Charters Towers, Queensland 

Uttley, E. A., Chief Constructor and Electrical 
Inspector, Rhode-ian Govt. Headqua:ters, 
Bulawayo, Rhodesia 


— M 22226 

Vancouver Power Со, L'd, Electric Power Con- 
tractors, Vancouver, British Columbia (See 
also p. 587) 

Vanderveen, А. R., Electrician and Patent 
Agent, 2nd Hol'and-st, Херарабат, India 

Vaughan, Charles J., Electrical Eagiueer, 
G. P. O., Durban. Natal 

Vaughan, F. P., Electrical Engineer, St. John, 
New Brunswick 

Vendryes, P. C., Electrical Engiueer, Kingston, 
Jamaica 

Vickers, E. T., Elec. Eng., c/o Walter L-cke & 
Co, Lied, 4, Esplanade East, Calcutta 

Victoria Electric Railway and Lighting Com- 
pany, Limited, Victoria, British Columbia. 

Victoria aod Esquimalt Telephone Co, Ltd, 
Five Sisters’ Block, Victoria, В.С. (К. В. 
McMickiog, Man.) 

Victorian Electrical King neering Proprietary Co, 
Ltd, Electrical Engineers, 181, Moorabool- 
at, Geelong, Victoria, Australia 

Victorian Ele-tric Heat & Power Distributing 
Corporation, Ltd,31, Queen-st, Melbourne, 
Australia (Thos. Holroyd, Man. Dir.) 

Victorian Institute of Engineers, 178, Collins- 
st, Melbourne (W. В. Rennick, Hon. Sec.) 

Vineent, Joho, Electrical Engineer, P.O. Box 
72, Dandee, Natal 

Vincent, B. J., Electrical Engineer. с/о Simpson 
Bros., Clarence st, Syduey, N.S.W. 

"Volta Electric Storage Co, Electrical Machinery 
Dealers, 89, James.st S., Hamilton, Ont. 

Yulean Iron Works, Ltd, Electrical Agents, 
172, Lower Circular.rJ, Calcutta 

Vyvyan, Е. М., Chief Electrical Engineer, Маг- 
coni’a Wireless Telegraph Co's Station, 
Cape Breton, Canada 


сылы, ' Зы 


Waddell, A. E., Electrical Engineer, с/о Brush 
Electrical Engineering Со, 56, Margaret-st. 
Sydney, N.S.W. 

Waddell, Prof. J., D.Sc., Lecturer in Physical 
Chemis 


istry, School of Mining, Kingston, 
Ont., Canada 


neers and Manufacturers’ Agents, Offices 
„Bella Vista," Cumbalia НШ. Bombay, 
India (Technical Bombay, 34119) 

Wagner, J. G., Electrical Engineer, 304-306, 
Lonsdale-st, Melbourne, Austraiia 

Wa'pori Falls Elec: rio Power Co, 51, Crawford- 
st, Dunedin, N.Z. 

Walbank, W. McL., Vice-President and Chief 
Eugineer Monireal Light, Heat and Power 
Co, Montreal, Canada 

Макеш, G. A., Elestrical and Ме :hanical 
Eogineer, Box 595, Vancouver, British 
Columbia 

Walker, Arthnr J., A. M. I. E. E., Electrician, 111, 
Victoria Arcade, Auckland, N. Z. 

Walker, Frank, Asst. Engineer, Telegraph 
Dept., Brisbane, Queeusland 

Walker, Gavin K., c/o Dr. Claud Wright, Wyn- 
berg, Cape Colony, S, Africa 

Walkom, A. J., Electrician, General Post 
Осе. Sydney, N.S.W. 

Wall, Г. J. B., M.LE.E. (Splatt, Wall & Co), 
Electrical Eng neer, Pier-st, Perth, W. 
Australia (Splatt Perth, $41) 

Wallace, Robt., Electrical Engineer, ой 281, 
Queen-st, Brisbane, Queensland 

Wallbank, W. ML, Mansger Lachine Rapids 
Electric Co, Montreal, Canada 

Walliogford Mica & Mining Со, 39 41, Duke-st, 
Ottawa, Canada 

Walsh, Fred, Patent Agent, 23, Elizabeth-st, 
Sydney, Ausirelia (Valse Sydney, 1137) 

Wanklyn, F. L., Mauager and Chief Engineer, 
Montreal Street Railway, Montreal, Canada 

Warden, A. H., М.У.Т.Е , Engineer and Necre- 
tary Zeehan Electric Light and Power 
Co, Main-st, Zeehan, Tasmania 

Warner & Webste-, Electrical Iostrument 
Make:s, 240, Swanston-st, Melbourne, 
Australia 

Warren, C. D., Presideut Metropolitan Electric 
Railway, Toronto 

Warren, H., Elec'rici»n, Eastern Extension & 
Great Northern Telegraph Co.'s Station, 
Hong Kong. 

Warren, W. H., Electrical Eogineer and Pro- 
fessor of Eagiaeering in Sydney University 
Engineering 8cno.l, Sydney, N. S. W. 

*Warren, William, Manager in Australasia of the 
Eastern Extension Tel. Co, Australian 
Widows’ Fuud-bldg, Collina and William- 
sts, Melbourne, Victoria 

Warton, Michael S., Electrician, Tae Res дереу, 
Вгооте, W. Australia 

Waterloo Electric Light & Power Co, Waterloo, 
Ont., Canada (Wm. Snider, Proprietor and 
Manager 

Watermeyer, T. H., Electrical Engineer, 
c/o Mr. С. J. Watermeyer, Jonkers Hoek, 
Stellenbosch, Cape Colony 

Waters (EA.) & Son, Engineers aud Patent 
Agents, 414-118, Collins-st, Melbourne, 
Victoria; and at Sydney, N.S.W. 

Watson, С. W., Electrical Engineer, Orange- 
ville, Oatario 

Watson, Kenneth, Electrical Engineer, 8. Н. 
Shorrocks & Co, Shanghai 

Watson, Robert, Electrical Eugineer, Postal 
Telegraphs, Beaufort West, Cape Colony 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40, 
AND ALSO ON FAGES 1328 TO 1340. 
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Watson (W.) & Sons, Electrical Instrument 
Mekers, 78, Swanston-st, Melbourne, 
Victoria 

Watts, Geo. W., Assist. Manager, Canadian 
General Electric Co, Toronto, Ontario 

Waugh & Josephson, Electrical Engineers, 
342-6. Sussex-st, Sydney, N.S.W., and 
118, Adelaide-st, Brisbane, Queensland 

Waycott, F. H., Supt. Anglo-American Tele- 
graph Company, Montreal 

Wearne, C., Electrical Engineer and Cont) actor, 
136, William-st, Perth, W. Australia 

Wearne, В. А., B.A., Principal and Teacher of 
Physies, &c., Ipswich Technical College, 
Ipswich, Queensland, Australia 

Weaver, А. C. М., Electrician, Eastern Exten- 
sion Telegraph Company, Singapore 

Webb, А. C. F., M. I. E. E., Consulting Electrical 
Engineer, and Electrical Inspector Fire 
Underwriters’ Associations of New South 
Wales and Queensland, Vicke' y's-chmbrs, 
Pitt-st, Sydney, N.S.W. 

Webb, E. L., Electrica] Engineer, J. Barre 
Johnstone & Co, Fremantle, W. Australia 

Webb, G. А., Electrical Engineer, Dick, Kerr & 
Co, Corporation Tramways, Hampson's- 
bldgs, Durban, Natal 

Webb-Watts, T., Electrical Engineer, Easting- 
ton, Kalgan River, Albany, W. Australia 

Weber, A. C., Electrical Engineer, G. Findlay 
& Co, Cape Town 

Webster, L., Superintendent, Eastern Exten- 
sion Telegraph Co. Adelaide, S. Australia 

We ghtman, R. W., M. I. E. E., Telegraph Engi- 
neer, Government Telegraphs, Pieter- 
maritzburg, Natal 

Weller, H. W., Electrical Engineer. Room 1, 
New York Life-bldg, Montreal, Canada 

Wellington (City of) Electric Light & Power Co, 
Ltd, Wellington, N.Z. (G. S. Mabon, Eng. 
and Man.) (Sparkful Wellington, 540) 

Wellington (N.Z.) Municipal Electric Tramwaya, 
Wellington, N.Z. (W. В. Wright, Con- 
sulting and Administrative Engineer) 

Wemyes, O., Electrical Engineer, с/о Е. & C. 
Osler, 12, Old Court Hcuse-st, Calcutta 

West India Electric Company, Limited, Kings- 
ton, Jamsica ()Fieco Aingston) 

West Kootenay Electric Light & Power Co, 
West Kootenay, and Bonnington Falls, 
near Nelson, British Columbia 

West (L.) & Willmct (W. H.), Electrical Engi- 
neers and Contractors to the Enfield 
Council, Enfield, Sydney, N.S.W. 

Western Electric Co. Dealers in Electrical 
Apparatus, 54, Margaret.street, Sydney, 

N.S.W. 

We:ton (P.A.) & Co, M; nufacturers of Electrical 
Apparatus, 310, Flinders-st, Melbourne, 
Vietoria 

Westport Elec!re Light Co, Westport, Ont., 
С па3 а 

Weymouth (G.) Proprietary, Ltd, Electrical 
Engineers, 234, Little Lonsdale-st, Mel. 
bourne, Victoria 

Whatnough, F. C., Electrica) 
Stratford, Ont. 

Wheadon, Е. W., Electrician, Electric Lighting 
& Traction Co of Australia, 37, Grenfel!-st, 
Adelaide, South Australia 


Contractor, 


Whitaker, Geo., Managing Director, Ring 
` Williams Town Electric Co, King Williams 

Town, Cape Colony 

White, J. S, Borough Electrical Engineer, 
Ladyemith, Natal 

Whitmee, H. B., Electrica] Engiaeer, India 
Rubber Co, 213, West sr, Durban, Natal 

Whitney Electrical Instrument Co, Sherbrooke, 
Que., Canada: 

Whittaker, R., Electrical Engineer, 14, Bal- 
main-rd, Leschhardt, N.S.W. 

Whyte, J. A., Assistant Inspector,Gas & Electric 
Light Dept, Toronto, Ont. 
Wickham, С. H., Electrician, Electrical Engars' 
Branch, 51, Phillip-st, Sydney, N.S.W. 
Wickens, A. M., Chief Inspector, Canadian 
Casualty and Boiler Insurance Co, Toronto, 
Caneda 

Wickins, Н. В., Electrical Engineer, P.O. Box 
1418, Johannesburg. S. Africa 

Wightman, R., Electrical Engineer, Н.М, 
Dockyard, Cape Town 

Wilcox, H. A., Chief and Manager, Tramway 
Dept, Међоогве, Victoria 

Wilde, Wm , Electrical Engineer, Sarnia Street 
Rly. Co, Sarnia, Ont. 

Wiley, R. R., Electrical Engineer, Packard 
Electric Co, St. Catherine's, Ont. 

Wilkinson, Chas., Electrical Engineer, Brock- 
ville Light & Power Dept., Brockvill>, 
Ont. 

Williams, C. T., МІЕ.Е., Supt. of Workshops, 
Government Telegraphs, Calcutta 

Williams, E. T., Senior, Electrical Engineer to 
Sanitary Commissioners, Gibraltar 

Wiliams, G. A., Electrica! Engineer, 41, 
St. John's-st, Cape Town, South Africa 

Williams, E. T., Electrical Engineer, Electricity 
Works, King's Bastion, Gibraltar 

Williams, F. P., Electrical Engineer, Marshall, 
Sons & Со, Ltd, 8, Hummum-st, Bombay 

Williams, Wm., Manager, Sarnia Gas and Elec- 
tric Light Co, Sarnia, Ont. 

Williamson, A., Electrical Agent, 163, Pitt-st, 
and P.O. Box 293, Sydney, N.S.W. 

Williamson, A. F., Engineer, Electricity Works, 
Gugeri-rd, Claremont, W. Australia E 

Williamson, John, E'ectrical Engineer, Tram- 
way Depót, Bhowanipore, Calcutta 

Willmot, W. H., Electrician, Mina Rosa-at, 
Enfield, Sydney, N.S.W. 

Wilmot, L. B., Electrical Engineer, Witwaters- 
rand Deep, Ltd, Box 5, Kuights, Trans- 


vaal 

Wilms, L., Chief Electrical Engineer, East 
Rand Proprietary Mines, Ltd, Transvaal 

Wileon (B. G.) & Co, Importers of Electrical 
Sopplies, 152, Queen-et, Brisbane, Qaeens- 
land 

Wilson, Chas. E., Electrical Engineer, Rep- 
resentative of Tele rapli Manufacturing 
(Colenial) Со, Р.О. B.x 2827, Jobannes- 
barg, South Africa 

Wilsen, Harry C., Superintendent Government 
Telegraphs, Kingston, Jamaica ў 

Wilson, R. M., Superintendent Montreal Light, 
Heat and Power Co, Montreal, Canada 

Wilson, 8. Newoome, Telegraph Engineer, 
Indo-European Goveroment Telegraph 
Department, Karachi, India 
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Wilson, W. R., B. Sc., M. I. E. E.. Electrical | Woolward, R. 5. Superintendent African 


Engineer, New Egerton Woollen Mills Co, Direct Telegraph Company, Bathurst, W. A. 
Dbariwal, Punjaub Wray, Leonard, jun., 1.5.0., M. I. E. E., Elec 
Windsor Electric Light & Power Company, trical Engineer, Taiping, Perak, Straits 
Windsor, Nova Scotia Settlements 
Winfield, J. H., General Manager, Nova Scotia | Wray, L. R., Supt., African Dire:t Telegraph Co, 
Telephone Company, P.O. Box 313, Accra, W. Africa 
Halifax, N.S. Wright, A. A., President Electric Light and 
Wingfield, Geo. B., Electrician en Irie,“ Power Co, Renfrew, Ont., Canada 
Pacific Cable Board, Suva, Fiji Islands Wright. С. A., Electrical Engineer and Con- 
Winnipeg Electric Co, 46, Canada Life Block, tractor, Henry-st, Fremantie, W. Australia 
Winnipeg WRIGHT, EDWARD G., Consulting Electrical 
Winnipeg Electric and Gas Light Co, Winnipeg, Engineer, Lecturer in Electricity, School of 
Мао.. Canada Mines, Thames, N.Z. 
Winter, Geo. B., Aest. Electrical Engineer, | Wright, J. J., Electrical Engineer and Manager, 
South Indian Railway, Trichinopoly, India Toronto Electric Light Company. Toronto 
Wire and Cable Сошрзпу Guy-st, Montreal, | Wright. James J., Electrical Engineer, Вох 1602, 
Canada G.P.O.. Sydney, N.S.W. 
Wise. T., Asst. Electrician, Anglo-American | Wright, W. Ryle, Consulting and Administrative 
Telegraph Co's c.s. ~“ Minia,” Halifax, Engineer, Municipal Electric Tramways, 
Nova Scotia Wellington, N.Z. 


Wolff, H. L. T., Chief Electrical Engineer, East 
India Railway Co. Jamalpur, Bengal 
Wolfe, J. T., General Engineer (Хоуев Bros.), 
17, Queen-st, Melbourne, S. Australia — Xx — 
Wolley-Dod, T. C., Electrical Eogeneer, Man- 
ager and Secretary, Pretoria Lighting | Yates, A. T., Electrical Engineer, Sanitar7 


Company, Р.О. Box 423, Pretoria, South Commissioner's Осе, Gibraltar | 

Africa Yeates (H.) & Son, Electricians, Little Collins- 
Wonfor, J. W, Electrical Engineer, Р.О. Box st, Melbourne Australia 

185, Kimberley, S. Africa Young Corporation Electricity Works, Young, 
Woodhouse, A. E., Electrics] Engineer, Brush N.S.W. (а. N. Lofts, Engineer) | 

Electrical Engineering Co, 449, Bourke-st, | Yule, John, Engineer and Manager Guelph Light 

Melbourne, Vi toria and Power Co, Guelph, Ont., Canada 


Woodman Bros. Electrical Contractors, 97, 
Main.st E., Hamilton, Ont. Canada 


Woodworth, L. B., Electrical Engineer, New 7, 
Heriot Gold Mine Co, Johannesburg, 5. 
Africa 


Zeehnu Electric Light and Power Co, Main-st, 
Zeehapn, Tasmania (Percy Fowler, Chair- 
man: А. H. Warden, Engineer.in.Chief 
and Secretary) 


Woolley, W. J., Secretary, Transvaal Telegraph 
and Telephone Dept.. Pretoria 

Woolnough, Н. B., Electrical Engineer, Parke 
& Lacey Co, Sydney, N.S.W. 


Books for Eleotric Railway Engineers 


THE APPLICATION OF ELECTRICITY TO RAILWAY WORKING. 


Ву W. E. Langdon. 10s. 64. | 
RAILWAY ENGINEERIN d- Mechanical and Electricgl. By J. W. Haldane. 


15s. 
LIGHT RAILWAYS FOR THE UNITED KINGDOM, INDIA AND 
THE COLONIES. By J. С. Mackay, 155. 2 uu : 
RAILWAY SIGNALLING. By Н. Rayner Wilson. New Edition, 18s. 
‘MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY. 
By E. Tremlett Carter, C.E., M. I. E. E., M.Soc.Ing.Civ., F. P. S., F. R. A. S. 600 Kees 200 
Illustrations aud over 80 Tables of pugne Data. 123. 6d. post free; abroad, los. 


| ЈЕ. New 
| RIC MOTIVE POWER. By Albion T. Snell, A.M.Inst.C. 
age Over 400 pages, nearly 250 Illustrations. 8vo. 10s. 6d., post free ; abroad, 11». 


ELECTRIC RAILWAY IN THEORY AND PRACTICE. Ву Oscar 
T. Crosby and Louis Bell, Ph.D. Third Edition. Fully Illustrated. 118. 


“The Electrician” Printing and Publishing Co., Ltd., 


1, 2 and 3, SALISBURY COURT, FLEET STREET, LONDON, ENGLAND 
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“THE ELECTRICIAN” 


ELECTRICAL TRADES DIRECTORY, 1904. 


COLONIAL DIVISION. 


(COMPRISING ALL BRITISH COLONIES, 


— — — 


Possessions, PROTECTORATES, Kc.) 


CLASSIFIED SECTION. 


Complete Particulars of Telegraphic Addresses and Telephone Numbers of the Pirms included in the 
CLASSIFIED SECTION will be found in the ALPHABETICAL SECTION. 


The Officials of Electrical Companies, where obtainable, are set out in the ALPHABETICAL 


SECTION, 
REFERENCES :— 

PAGES. 
CONTENTS " à c. 
INDICES TO CONTENTS T Vos M DN Vos m кз ... 25-34, 1338-1340 
INDEX TO ADVERTISERS ... op wea jus > Ne NF vss sa $7-40 
ADVERTISERS’ TELECRAPHIC ADDRESSES - E — "- T ge 888 de 37-40 
ALPHABETICAL LIST OF TELECRAPHIC ADDRESSES vss e. facing 797 


— — 


ACCUMULATORS. (See Batteries, Storage.) 


ACCUMULATOR ACCESSORIES, MAKERS OF. 


CHLORIDE ELECTRICAL STORAGE SYN- 
DICATE, Ltd, Clifton Junction, near Man- 
chester, England See insert facing р. 1034 

Owners of the " Chloride " and “ В” Type 
Patents. 


AGENTS, MANUFACTURERS’. 


Dalgety & Co, Ltd, Sydney, N.S.W. 

Framji Cowasji, 44, Tamarind-lane, Fort, and 
596, Girgaum, Bombay 

Hoyer (W.) & Co. 34, Adelaide-st, Brisbane, 
Queensland 

Lawrence & Hanson, A Wynyard-st, Sydney; and 
167 Queen.st, Melbourne 

Lusk, W. C., General Electric Co, c/o Chartered 
Bank of India, Africa and China, Calcutta, 
India 

Pearson, E. W., Australian Turbine Co, 252, 
Collins-st, Melbourne, Victoria 

SPLATT, WALL & CO, Pier-st, Perth, Western 
Australia 

Steanes, T. K., 39, Pitt-st, Sydney (Tudor 
Accumulators) 

Wadia (Nowrosjee) & Sons, Bella Vista," 
Cumballa Hill, Dombay, India 


AMERICAN MACHINERY ACENTS. 


Turri (G. G.) & Co, Salisbury-bldg, 150, Queen- 
st, Melbourne 


ARC LAMPS, MAKERS OF. 


Brush —Brush Electrical Engineeriug Company. 
Limited, 56, Margaret-st, Sydney, N. S. W. 
and 499. Bourke-st West, Melbourne, Victoris 

CROMPTON & СО, Ltd, 418, George-st, Sydney. 
N.S.W. See Advt. inside front cover 


ARMOURED CABLES AND WIRES, MAKERS OF. ! 


HENLEY’S (SOUTH AFRICA) TELEGRAPB, 
WORKS CO, LTD, Alliance-bidgs, Gardner-t ‚ 
Durban, Natal See Advt. p. 1076, им. 
BRITISH DIVISION 


ASSOCIATIONS (See Societies.) 


BATTERIES, STORACE, MAKERS ОР. 


CHLORIDE ELECTRICAL STORAGE SYN- 
DICATE, Ltd, Clifton Junction, nest 
Manchester, England See insert facing 
p. 1034 

Owners of the “ Chloride and“ R Туре 
Patents, 

TUDOR ACCUMULATOR CO, LTD. T. К. Steanes 
Sole Agent for Auatralia, 39, Риа 
Sydney, N.S.W. Р.О. Box 1008) (Steunen 
Sydney, 320) See also Advt., p. 1016 


CABLES (ELECTRIG) MAKERS OF. 


HENLEY'S (SOUTH AFRICA) TELEGRAPI 
WORKS CO, LTD, Alliance-bidge, Gardner и 
Durban, Natal See Advt, p. 1076 am 
British Division 
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CONCENTRIC UNDERCROUND WIRES AND 
CABLES, MAKERS OF. 


.HENLEY'S (SOUTH AFRICA) TELEGRAPH 
WORKS CO, LTD, Alliance-bldgs, Gardner-st. 
Durban, Natal See Advt, p. 1076, and 
Ваган Division 


DESICNERS AND DRAUCHTSMEN. 


Turri (G. G.) & Co, Salisbury-bldg, 150, Queen- 
st, Melbourne 


DYNAMOS, MAKERS OF. 


CROMPTON & CO, Ltd, 418, George-st, Sydney, 
N.S.W. See Advt. inside front cover 

Edison and Swan United Electric Light Со, Ltd, 
16, Carrington-st, Wynyard-sq, Sydney, 
N.S.W.; and Commonwealth-bldys, Ade- 
laide-st, Brisbane, Queensland See Advt. 

p. 1218 
Jack (Wateon) & Co, Montreal, Canada 


ELECTRIC CABLES AND WIRES, MAKERS OF. 


HENLEY'S (SOUTH AFRICA) TELEGRAPH 
WORKS CO, LTD, Alliance- bldge, Gardoer-st, 
Durbao, Natsl See Advt, р. 1076, and 
Bien Division 


ELECTRIC DRILLS, MAKERS OF. 


Highland, Charles, 93, Market at, Sydney, N.S.W. 
Martin & Co, Jackson House, Calcutta; and 
Bombay 


ELECTRIC LICHT FITTINGS, MAKERS OF. 


Alexander (R. E.) & Son, Campbelltown, New 

_ Brunswick 

Electrical Material and Lighting Company, Ltd., 
132, Pitt-st, & Napoleon-st, Sydney, N.S.W. 

Forwood, Down & Co, Ltd, 189, Hindley-st W.; 
Adelaide, South Australia 

LUNDBERG, A. P., Pioneer Electrical Works, 
477-487, Liverpool-rd, London, N., Eugland 
See Advt., p. 1292 


ELECTRIC LICHT AND POWER ENGINEERS AND 
CONTRACTORS. 


Adama, G. A., Adamaville, Quebec, Canada 

Aurora Electric Light Co, Aurora, Ont. 

Bennett & Monzel, 140, St. Peter-st, Montreal 

Bennett & Wright Co, Ltd, 72, Queen-st E., 
Toronto 

bombay Electric Co, 9, Meadows-at, Bombay 

Boustead Bros, 15, Queen.st, Colombo, Ceylon 

'.anadisn Electric Light Co, Ltd, 83, Dalhousie- 
at, Quebec 

Cataract Electricity Supply Works, Cataract, 
Ont., Canada 

CROMPTON & CO, Ltd, 418, George-st, Sydney, 

K. S. W. Вее Advt. inside front cover 

Digby Electric Light Co, Digby, Nova Scotia 

Eclipse Electric Со, 814, King-si E., Toronto, Ont. 

Edmiston & O'Neill, 464, Collios-st, Melbourne 

Eiectrie Repair and Contracting Company, 617-9, 

. Lagauchetaire-st, Montreal, Canada 

Findlay (George) & Co, Cape Town 

fish, Н. O., Peterborough Light and Power Co, 
Peterborough, Ont. 


Fraser, W. G., Manager Petrolia Electric Light 
Co, Petrolia, Ont. 

Gellender (Е. H) & Co, Boksburg and Germiston, 
Transvaal 

SIEMENSBROS. & CO, Limited, 29, William-st, 
Melbourne, Victoria; 16, О’С omnell-st, Syd- 
ney, N. S. W.; and Silesia-bldgs, Main-zt, 
Johannesburg (А bie ag Melbourne, 1612; 
Si, mens Sydney, 675; Serapis Johannex- 
bury, 20 

Slater John & Со, 465, Collins-st W., Melbourne, 
Victoria ; and at Adelaide 

SPLATT, WALL & CO, Pier.«t, Perth, Western 
Australia 

Stewart Machinery Со, Ltd, Wianipeg. Mau. 

Stewart (К. Morrison) & Со, 6, Spring-st, 
Sydney 

Тода & Samuel, Peel.st, Adelaide, Australia 

West & Willmot, Enfield, Sydney, N.S.W. (То 
Enfield Council) 

Wba'nough, F. C., Stratford, Ont. 

Winnipeg Electric Со, 46, Canada Life Block, 
Wionipey 

Woodman Bras, 97, Main-st E., Hamilton, Ont. 


ELECTRIC LICHT AND POWER SUPPLY COMPANIES. 


Acadia E liron Electric Light Co, Wolfville, N.S., 
Canada 

Adelaide Electricity Works, Adelaide, S. Australia 

Alliston Electric Light Co, Alliston, Out., 
Сапала 

Almonte Electric Light Co, Almonte, Ont., 
Canada 

Amherstburg Electric Light, Heat and Power 
Co, Amherstburg, Ont., Canada 

Arnprior Electric Light and Power Co, Arpprior, 
Ont., Canada 

Auburn Power Co, Peterborough, Ont., Canada 

Ballaarat Electric Supply and Tramway Works, 
Dana-st, Ballaarat, Victoria 

Bathurst Power Co, Bathurst, N.B., Canada 

Bear River Electric Light and Power Co, Bear 
River, N.N., Canada 

Berlin Electric Co, Berlin, Ont. 

Blenheim Electric (Со, Blenheim, Ont., Canada 

Boksburg Electricity Wo: Ка, Boksburg, Transvaal 

Brandon Electric Light Co, Brandon, Manitoba, 
Canada 

Brisbane Electric Supply Co, Ltd, 69, Ann-st, 
near George-st, Brisbane 

British Columbia Power & Manufacturing Co, 
Atlin, B.C, 

British Guiana Electric Lighting and Power 
Co, Ltd, Georgetown, British Guiana 
Brockville Light and Power Co, Brockville, Ont. 
Broken Hill Electric Light and Power Station 
(Мата & Strachan, proprietors) P.O. Box 58, 

Broken Hill, N.S.W. 
Buluwayo Waterworks & Electric Lighting Co, 
Ltd, 128, Main-st, Buluwayo, Rhodesia 
Calcutta Electrie Supply Corporation, Limited, 
4. Fairlie-pl, Calcutta 

Canadian Electric and Water Power Co, Perth, 
Ont., Canada 

Canadian Electric Light Co, Lt, 85, Dalhousie. 
st, Quebec, Canada 

Canadian Power Co, Falls View, Ont., Canada 

Canton (Waipori) Mining and Electric Power 
Company, Limited, Canton, Waipori, N.Z. 
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Cape Breton Electric Co, Electrieity Works, 
Cape Breton, Nova Scotia 

Cauvery Falls Electric Power Works, Cauvery 
Falla, Madras Presidency, India 

Central Electric Co, Ltd, Electricity Supply 
Station, Portage la Prairie, Canada 

Charlottetown Electric Light Co, Charlottetown, 
Prince Edward Island 

Charters Towers Electric Supply Company, 
Charters Towers, Queensland 

Citizen'a Telephone & Electric Co, Rat Portage, 
Ont., Canada 

City & Suburban Electric Light & Power 
Installing Co, 430, Bourke-st, Melbourne, 
Australia 

Claremont Electricity Works, Gugeri-rd, Clare- 
mont, W. Australia 

Colombo Gas and Water Company, Ltd, Colombo, 
and Kandy, Ceylon 

Compagnie de Lumiére Electrique Imperiale, 
Montreal, Canada 

Cottesloe Lighting & Power Co, Ltd, 230, St. 
George's-ter, Perth, W. Australia 

Cue Electricity Works, Cue, West Australia 

Deep Leads Electric Power Transmission Co, 
Charlotte Plains апа Loddon Valley Mines, 
Victoria 

Dunville Electric Light Co, Dunville, Ont., 
Canada 

Edmonton Electric Light & Power Co, Ed- 
monton, Alberta, Canada 

Eganville Electric Light Co, Eganville, Ont., 
Canada 

Electric Ligbting & Traction Co of Australia, 
Ltd, 51, Queen-st, Melbourne 

кш Electric Light Co, Margaret lane, Sydney, 
| J. S. W. 


Exeter Electric Light and Power Co, Ltd, 
Exeter, Ont., Canada 

Fergus Electric Light Works, Fergus, Ont., 
Canada 

Geelong Electricity Works, Geelong, Victoria, 
Australia 

General Electric Power Co, Ltd, P.O. Box 217, 
Germiston, Transvaal, South Africa 

Glencoe Electric Light Со, Glencoe, Ont., Canada 

4lenwilliam Electrice Light Co, Georgetown, 
Ont., Canada 

Gore Electric Light and Power Syndicate, 
Limited, Gore, New Zealand 

Gravenhurst Electric Light & Power Co, Graven- 
hurst, Ont., Canada 

Grimsby Electric Light Co, Grimsby, Ont., 
Canada 

Guelph Light and Power Company, Guelph, 
Ont., Canada 

Hamilton Cataract Power, Light & Traction Co, 
Ltd. 128-130, King-st E., Hamilton, Ont., 
Canada 

Hanover Rlectme Light and Power Works, 
Hanover, Ont., Canada 

Hillzrove and Armidale Electric Light and Power 
Co, Hillgrove, N.S.W. 

Hobart Gas Со. and Electric Light Works, 
Мас. quarie-st, Hobart, Tasmania 

Hong Keng Electric Company, Ltd, 4, Queen's- 
blies, Hong Kong 

Jamaica Electric Light and Power Company, 
Limited, 38, Harbour-street, Kingston, 
Jamaica 


l 


і 


Kingston Light, Heat and Power Co, Kingston, 
Ont., Canada 

Kingwilliamstown Electric Lighting Co, King- 
willismstown, Cape Colony | . 

Kootenay Electric Supply & Construction C», 
Nelson, B.C., Canada А 

Kowloon Electricity Works, Hungkoin, Kow- 
loon, China . 

Ladysmith Electric Lighting Co, Ladyamith, 
South Africa 

Lindsay Electric Light and Power Co., Lindaay, 
Ont., Canada ET 

Manitoba Electric and Gas Light Co, Winnipeg, 
Man., Canada І 

Mars & Strachan, Proprietors Broken НШ 
Electric Light & Power Station, Blende- 
st, Broken Hill, N.S.W. : 

Martia (Harold) & Co, Port Adelaide, S. Australia 

Montreal Light, Heat and Power Co., Montreal, 
Canada 

Moss Vale Electric Light Co, Moss Vale, 
N.S.W. . 

Nelson Electric Light and Power Company, Nel- 
son, B.C., Canada 

Newcastle Electricity Works, Newcastle, Natal, 
South Africa 

New Glasgow Electric Company, Limited, New 
Glasgow, Nova Scotia 

New Zealand Electrical Syndicate, Limited, 
Harris-st, Wellington, N.Z. 
Niagara Falls Electric Light and Power Com- 
pany, Niagara Falls, Canada . 
North Shore Klectric Power Co, Three Rivers, 
Quebec, Canada 

Nova Scotia Power Co, Halifax, N.S. 

Ontario Power Co, Niagara Falla, Canada 

Ottawa Electric Company, 35, Sparks-at, Ottawa, 
Ont., Canada 

Owen Sound Electric Illuminating and Manu 
facturing Company, Owen Sound, Ontario, 
Canada 

Parry Sound Electric Light and Power Co, Ltd, 
Parry Sound, Ont., Canada 

Pembroke Electric Light Company, Pembroke, 
Ont. 

Peterb rough Light and Power Company, Peter- 
borough, Ont. 

Pretoria Lighting Company, 
Tranavaal, South Africa 

Prince Edward Irland Electric Light Company, 
Charlottetown, Prince Edward Island 

Queensland Railway Workshops Electric Power 
Station, Ipawich, Queensland 

Queenstown General Electric Co, Ltd, Elec- 
tricity Works, Queenstown, Cape Colony, 
South Africa 

Rand Central Electrical Works, Lid, Johanne: 
burg, South Africa 

Renfrew Electric Light Со, 
Ont, Canada 

Rockhampton Gas and Coke Company, Limited, 
Rockhampton, Queensland 

Rossland Electric Light & Power Co, Russland, 
B.C., Canada 

St. Catherines Electric Light and Power Co, 
St. Catherines, Ont., Canada 

St. Lawrence Power Co, St. Lawrence-Grasa 
River Canal, Canada 

Sandon County Electric Light and Power Worke, 
Hillgrove, N.S.W. 


Ltd, Pretoria, 


Ltd, Renfrew, 
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Sarnia Gas and Electric Light Co, Sarnis, Ont., 
Canada 

Shawinigan Water & Power C», Shawinigan Falls, 
Montreal, Canada 

Swan Electric Lighting Syndicate. Mount Mor- 
gans, W. Australia 

Toronto Electric Light Co, Toronto, Ont. 

Trenton Electric C^, Trenton, Ont., Canada 

Trinidad Electric Lighting and Power Company, 
Limited, Port of Spain, Trinidad, West Indies 

Vatcouver Power Со, Ltd, Victoria, British 
Columbia 

Victorian Electric Heit & Power Distributing 
Corporation, Іа, 31, Queen-st, Melbourne, 
Australia (Thos. Holroyd, Man. Dir.) 

Waipori Falls Eile: trie Power Со, 51, Crawford- 
st, Dunedio, N.Z. 

Waterloo Electric Light & Power Co, Waterloo, 
Ont.. Canada 

Wellington (City of) Electric Light & Power Co, 
Ltd, Wellington, N.Z. 

West India Electric Company, Kingston, Jamaica 

West Kootenay Electric Light & Power Со 
West Kootenay, B.C. 

Mestpert Electric Light Co, Westport, Ont. 

Windsor Electric Light and Power Co, Windsor 
Nova Scotia 

Winnipeg Electric & Gas Light Co, Winnipeg, 
Man., Canada 

Zeehan Electric Light & Power Со, Lt}, Main- 
et, Zeebap, Tasmania 


, 


ELECTRIC TRACTION ENGINEERS. 


CHLORIDE ELECTRICAL STORAGE SYN- 
DICATE. Ltd, Clifton Junction, nr. Man- 
chester, England. Вее insert Advt., facing 
p. 1034 

Оепста of the "Chloride" and “В” Type 

Patents, 


ELECTRIC TRAMWAYS AND RAILWAYS. 


(Se Tramways and Railways, Electric. Al«o Shcet 
Table of Tramway Uodertakings in Pocket 
at end of this HANDBOOK.) 


ELECTRICAL ACENTS. 

Alexander (H. А.) & Co, 35-37, King.st, Sydney, 
N.S.W. 

Australian General Electric Co, 320, Collins-st, 
Melbourne, Victoria, and Sydney, N.S.W. 

Bartram (J.) & Son, 19-25, King-st, Melbourne ; 
and at Sydney 

Bateman (T.) & Son, 38, St. John-st, Launceston, 
Tasinania 

black, J. G., Somerset-pl, Cromwell-bldgs, and 
Bourke-st, Melbourne, Victoria 

Brige, H., Permanent b!dge (G.P.O. Вох 1976), 
Johannes], urg 

Coath, D. D., Rangoon 

Drewet, Chowna & Со, 51, Church Gate-st, 
Bombay 

Edwards, A. H., Montreal Light, Heat & Power 
Co, Montreal. Canada 

Forman, John, 708 & 710, Craig-st, Montreal, 
Canada 

Fraser, Alex.. 39, Gucen- st. Melbourne 

Harri: /G. P. Scarfe & Co, Ltd, Fremantle, W. A. 

Jama Jee & Ma neck jee, opposite Prince's Dock, 
Bombay 
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Jenkins & Co, corner of Gardiner and Smith-sts,. 
Durban. Nata! 

Kammerer, J. А., Toronto, Canada 

Lusk, W. C., с/о Cnartered Bank of India, 
Africa and China, Calcutta, India 

Macbeth Bros. & Co, Sirdar's-bldgs, Apollo-st, 
Bombay 

McCormick, К. C., Рајасе-сћп га, Maritaria-st, 
К Igoorlie, W. Australia 

Munderloh & Со, 61, St Sulpice-st, Montreal 

Oriental Telephone & Electric Co, 5, Mangoe- 
lane, Calcutta 

l'errot, Г. В., corner William.st and St. George'a- 
ter, Perth ; and at Brisbane 

Rabone, leez & Co, 40, Pitt-st, Sydney, N.S.W. 

Raju (D.) & Co, Victoria Works, San Thomé, 
Madrasa 

Read & Kilmer, 59, James-st South, Hamilton, 
Canada 

SPLATT, WALL & Co, Pier-at, Perth, Western 
Australia 

Steel (Octavius) & Co, Calcutta 

Toder, Joho, Union Bank- chinbrs, 
Sydney, N.S.W. 

Turnbull & Jones, Wellington, Dunedin, and 
Christchurch, Х.Ж. 

Vulcan Iron Works, Ltd, 172, Lower Circu'ar- 
rd, Calcutta 

Williamson, A., 163, Pitt-st, Sydney, N.S.W. 


Pitt-st, 


ELECTRICAL APPARATUS MANUFACTURERS. 


Alcock Electric Position Finder Со, Ltd, 31, 
Queen-s;. Melbourne, Victoria 

American Electric Co, 214, Dundas-st, London, 
Ont., Canada 

Aylmer Electric and Manufacturing Company, 
Limited, Aylmer, Ont., Canada 

Brisbane Electrical Company, 65, Elizabeth-st, 
Brisbane, Queensland 

Consolidated Electrical Co, Toronto, Canada 

Davies, Shephard & Co, Chiadell-at, off 458, 
Elizabeth-st. Sydoey, and City-rd, South 
Melbourne, Victoria 

Firstbrook Box Co, Ltd, King-st East, Toronto, 
Canada 

Foravth A.) Electric Co, Berlin, Ont., Canada 

Macdonald & Со, Ltd, 166, Barrington-st, 
Halifax, Nova Scotia 

McKay (W. A.) & Co, North Sydney, N.S., 
Canada 

Maritime Electric Co, 68, Granville st, На ах, 
Nova Scotia 

Nesbitt Electrical Co, 33, Fort-st, Victoria, 
В.С.. Canada 

Parke & Lacy Co, Ltd, 60, Clarence-st, Sydney, 
N. S. W. 

Starr (John). Son & Co, 134, Gran eille-st, 
Halifax, Nova Scotia 

Weston (P. A.) & Co, 


510, Flinders-st, 
Melbourne 


ELECTRICAL ENCINEERS, CONSULTING AND 
CONTRACTING. 


Abbott, A. H., Octavius Steel & Co, Calcutta, 
India 


, Abbott, C. H., B. E. T. Pringle Co., St. John, Х.В. 


Abbott, E. H., East Rand Proprietary Mines, 
East Rand, Transvaal 
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Abraham, А. J., Ocean View Hotel, Cambridge, 
nr. East London, Cape Colony 

Ackland, E. W., c/o Auckland Electric Tram ways, 
Auckland, N.Z. | 

Adam, J. H., Queen-st, Port Louis, Mauritius 

Adams Bros, Drayton, Ont., Canada 

Adams, W. J., 165, Clarence-st, Sydney, N.S.W. 

Adamson, H., Adelaide Steamship Co, Sydney, 
N.S.W. 

Adawson,J. N., 22, Market-st, Melbourne, Victoria 

Addison, John, P. O, Box 432, Kimberley, S. Africa 

Addy man, J. E., Turner, Hoare & Co, Bombay 

Aitken, K. T., Canadian General Electric Co, 65, 
Front-st W., Toronto, Ont. 

Akroyd (H.), Stuart & Со, Mouatt-st, Fremantle, 
W. Australia 

Alabaster, W. H., Cor porat ion Electricity Works, 
Melbourne 

Alcock, A. U., 208, Rnssell-st, Melbourne, Aus- 
tralia 

Aldrich, T. G., Hong Kong Electric Co, Hong Kong 

Allo, Edmund, Wellington, New Zealand 

Alexander, P., Peterborough, Ont., Canada 

Alleyn, H. M., St. Clair, Talawekele, Ceylon 

Allison, H. P., A.M.LC.E., c/o F. & C. Олег, 
Calcutta 

Allport, James Russell, 
Tasmania 

Amesbury, Walter A., Provincial Branch, Dera 
Gbazi Khan, Punjab, India 

Anderson, Wm., Cascade Water Power & Light 
Co, Cascade, B.C. 

Andreoli, Gabriel, Р.О. Box 114, Косдерог!, 
Transvaal 

Angus, W. G., Hamilton Electric Light & Catar- 
act Power Co., Наш! оп, Ont, 

Archibald, J. G.“ Corp ration Electric (у Works, 
Woodstock; Our. : 

Arnot, Arthur J., Meesrs. Babcock & Wilcox, 
Ltd, 83, Pitt-st, Sydney, N.S.W. 

Arnot, W. McL., Diercks & Co, 165-9 William.st, 
Melbourne, Victoria 

Arrow, J. T., Mines Water Supply, Mines Dept., 
W. A. Government, Perth, W. Australia 

Ashby, Skidmore, Maritzburg, Natal 

Ashman, W. H., 51, Melvile-st, Hawthorn, 
Melbourne, Victoria 

Atkinson, J. J. c/o Kilburn & Co, 4, Fairlie.pl, 
Calcutta 

Badger, J. S., Brisbane Tramways, Ltd, 51, 
Counteas-et, Brisbane 

Banham, C. Proctor, Table Bay Harbour Works, 
Electric Power Station, Capetown 

Barker, У. E., Clarendon House, Mowbray, Саре 
Town 

Barnard, А S., M. I. E. E., Colomto, Ceylon 

Barnard, Dr. C. E., Macquarie-st, Hobart. Tas- 
mania 

Barnet, J., Ross-st, Forest Lodge, N. S. W. 

Bathurst. Wm., 5, Grey- st, Kimberley, 8. Africa 

Battersby, H. I., с/о Mr. C. S. Rennick, A. F. 
Chord Railway, Partabgarh, Oudh, India 

Baxter, G., Harris Park, Parramatta, N.S.W. 

Baylis, J. A., Bell Telephone Co, Montreal, 
Quebec, Canada 

Bayne,H. D.,Canadian Westinghouse Co, Montreal 

Beall, W. M., Consolidated Electric Со, Toronto, 
Ont. 

Beeman, J. S.. 60, Queen-st, Me.bourne, Victoria 

Bell, Charles, Brougham-st, Wellington, N.Z. 


Melville-st, Hobart, 


Bell, Е. J., Canadian General Electric Co, Montreal 

Bennett, J. H., Municipal Electricity Works, 
Barrie, Ont. 

Bergan, Otto, British Columbia Electric Railway 
Co, Goldstream, Britieh Columbia 

Bevenue-Miller, E. D., A. I. E. E., Kilburn & Co., 
4, Fairlie - pl, Calcutta 

Beveridge, E. W., Electrician aud Engineer. 
P. W. D., Ghar Canals, Larkbana, Sind, India 

Bigge, T., 74, Wemyss-st, Marricksville, N. S. N. 

Bingham, H., A. M. I. E. E., Box 291, G. P. O., 
Sydney, N. S. W. 

Birks, Lawrence, B. Sc., Christchurch, N. Z. 

Birnie, W. J., P. & O. Terrace, Bombay 

Bland, R. W. H. M., P. O. Вох 1804, Johannesburg 

Blatchford, E. F., Wallaroo & Moonta Mines, 5. 


Australia 

Blouin, Desforges & Latourelle, 516, Craig · st, 
Montreal 

Bogle & Clark, 60. William-st, Launceston, 
Tasmania 


Bootb, A. W., The Avenue, Hurstville, N.S.W. 

Booth, John, 62, Drummond-street, Carlton 
Victoria 

Botting, R. F. (Harris, Lee & Co ), P.O. Box 700, 
Trust-bldgs, Fox-st, Johanoesburg 

Rowman & Zinkam, Southampton, Ont., Canada 

Boyd, Major М, А., R.E., В.Е. Office, Valetta, 
Malta 


Boyd, W. B., Domin’on Iron & S:eel Co, Sydney, 


Cape Bre on Island, Canada 

Bracebridge Municipal Electricity Works, Вгасе- 
bridge, Ont. 

Brackenridge, W. A., Niagara Falla Power Co. 
Niagara Falls, Canada 

Bradford, F. E., c/o Noves Bros, Pitt-at, Sydney 

Bradley, G. T., A. M. I. E. E., c/o Colonial Secre- 
tary, Colombo 

Brain, О. W., N. S. W. Tramwaya, 51, Pbillip.st, 
Syduey, N. S. W. 

Brandeis, Charles, Liverpool, London & Globe- 
bldg, Montreal 

Brearley, J. Н. D., B.Sc., B. E., c/o Noyes Bros., 
Dunedin, New Zealand 

Bright, Chas, E. Post and Telegraph Dept, 
Brisbane, Queensland 

Broadbent, H., Perth Electric Light Co, Perth. 
Western Australia 

Brock, А. E., National Electric Co, Ltd, Toronto, 
Canada 

Brooksbank, Arthur, Aurora, Ont., Canada 

Broomhall, К. C., Rotorua, N.Z. 

Brown, C. E., Canadian General Electric Co, 
Peterborough, Ontario, Canada 

Brown, J. Е., Consumers Electric Co, Ottawa, 
Canada 

Brown, W. C., New Primrose Gold Mining Co, 
Germiston, S. Africa 

Browne, В. Jamieson, c/o Grindlay & Со, 
Calcutta 

Bruce, W. Forbes New Club, Johannesburg, 
Transyaal 

Bucke, W. A., Canadian General Electric Co. 
Toronto, Ont. 

Buckley , Timothy, Elizabeth-st, Wellington, N.Z. 

Bullock, H. J., St. Helen's Prospect. Adelaide, 
5. Australia 

Burgess, А. E. C., Burroughs, Wellcome & Со, 
Waterloo Mills, Р.О. Вох 905, Sydney, 
N.S.W. 
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Burn & Со, Ltd, 7, Hastings-st, Calcutta, and 
Howrah Worke, Howrah, India 

Burns, J. A. (Munderloh & Co.), 61, St. Sul- 
spice-st, Montreal 

Butt, T. P. E., Robinson Deep, Johannesburg, S. 
Africa 

Butterfield & Swire, Hong Kong 

Cadman, G. U., Railway Offices, Taiping, Perak, 
Straits Sett'ements 

Campbell, Н. A., Jamaica Electric Light and 
Power Co, 38, Harbour-st, Kingston, 
Jamaica 

Campbell, J. W., Canadian General Electric Co, 
Turonto, Ont. 

Curr, Alfred Е, Р.О. Box 84, Germiston, Trans- 
vaal ` 

Carruthers, J. A., High-st, St. James's, Vic- 
toria, Australia 

Chambera, F. W., City Electric Light Dept., 
Melbourne, Victoria 

Childs, S. W., Kalgoorlie Ele:tric Tramways, 
Kalgoorlie, Western Australia 

Christie, A., Morts Do:k & Engineering Co, Ltd, 
Balmain, N.S.W. 

Clark, G. M., Civil Service Club, Cape Town 

Mark, В. C. Grabam, Р.О. Вох 5493, Jobannes- 
burg, Transvaal 

Claydon, Н. W., Consolidated Reef Mining Со, 
Mara i- burg, near Johannesburg 

Clementa, F. W., Electric Lighting and Traction 
Co. of Australia, Ltd, 31, Queen-st, Mel- 
bourne, Australia 

Clyde Engineering Co, Ltd, Mutual Life-bldgs, 
Martin-st., Sydney, N.S.W. 

Cochrane, E. J., Westralian Electric Light Sup- 
ply Company, Ltd, Coolgardie, Western 
Australia 

Cole, W. H., Electric Tramways, Singapore 

Coleman, V. B., Port Hope Electric Light and 
Power Co, Port Hope, Ont. 

Collins & Kessler, Lynn-bldga, corner of Field- 
st and Commercial-rd, Durban; and 174, 
Pietermaritz-st, Pietermaritzburg, Natal 

Collyer & Brook, 1821, Notre Daine-st, Montreal 

Converse. V. G., Ontario Power Co., Niagara 

.. Falls Soutb, Ont, Canada 

Сота J., Howath Erskine, Ltd, Singapore 

Strait Settlements 

Corin, Wm., A. M. I. C. E., Town Hall, Launceston, 
Тази ania 

Cornwall, C. A. British Columbia Electric Rail- 
way Ce, Ashcroft, B.C. 

Cousens, В. Lewis, с/о Mr. J. Denham, Саре 
Government Railways, Cape Town, South 
Africa 

Craddock, A. R., Canterbury College, Christ- 
church, N.Z. 

Craig, J. R., Carmel, Glendearg-grove, Malvern, 

Victoria 

Crampton, Р. M., 29, Tekulghat-rd, Howrah, 

| Calcutta 

Crawford, A. А., Bombay Electric Co, 9, Ме- 
dows-st, Bomba 

CROMPTON & CO, Ltd, 418, George-st, Sydney, 
N.S.W. See Advt. inside front cover 

“rowther, E., Langlaagte Estate & Gold Mining 
Company, Р.О. Вох 98, Johannesburg 

*'amminge, J. X J., 575, George-st, Sydney. N.S.W. 

“umming (W.) & Co, 62, Elizabeth-st, Mel- 
bourne, Victoria 


Curtis, E. S., c/o Hubert Davies & Spain, Box 
2945, Johannesburg. Natal 

Cushney, John, Р.О. Вох 2237, Johanneaburg 

Cuthbert, К., Prospect Cottage, Egmor, Madras, 
India 

Dagnall, Thos. C., Р.О. Box, 131, Heidelberg. 
Transvaal 

Dando, H. A. c/o Post Office, Auckland, New 
Zealand 

Dane, John E., Broken Hill-chambers, Queen-st, 
Melbourne, Victoria 

Dani, Damodar G., B. Sc., Sholapoor, Bombay, 
India 

Darookhanawalla. Ardesir Bomanjee, A. I. E. E., 
Kerbadjee Bharucha's Bungalow, Gilder-st, 
Tardeo, Bombay 

Davies (J. Hubert) & Spain, Р.О. Box 1386, and 
Norwich Umnion-bldis, Johannesburg, Р.О. 
Вох 552, Durban, Р.О. Вох, 151, East 
London, &c. 

Davis, К. Н. 4, Winchester-st, Loveday-st, 
Johannesburg 

Davis, L. F., Jamaica Electric Light and Power 
Co, 38, Harbour-st, Kingston, Jamaica 

Dawson, Ј. A. Geelong Electricity Works, 
58, Kilygour-st, Geelong, Victoria 

Dean, W. F., Canadian General Electric Со, 
Toronto, Ont. 

De Guerrier, F. E., New Club, Calcutta 

Demers, Alfred, Canadian General Electric Co, St. 
Cesaire, Q 1e. 

De Pinna, H., Municipal Electricity Works, Саре 
Town, 5. Africa 

De Witt E'ectric Co, Cape Breton Nova Scotia 

Dew, W. Elsdon, “Sunnyside,” Pilgrims Rest, 
Transvaal 

Dick, W. B., 15, Lookes-ave, Balmain, New 
South Wales 

Dixon, В. D., Government Tramways, New 
South Wales, Australia 

Dobbie (A. G.) & Co., Brockville, Ont. 

Dodd, H., Staysfield, United Eleet - ie Co 
Toronto, Ont. 

Dodds, J. E., Edga and Edge, 2524, Pitt st, 
Sydney, N.5.W. 

Donaldson, J. M., Post Offlce, Montreal, P.Q. 

Donoghue, J. E., Electric Light and Traction Co 
of Aust a'ia, Green-st, Richmond, Melbourne, 
Australia 

Doutre, Cecil, John Forman Co, Montreal 

Dowson, Harold, M. I. E. E., Governinent Railways, 
Midland Junction, West Australia 

Duff, W. А., Canadian Westinghouse Со, Mon- 
treal, Canada 

Duncan & Fraser, Franklin-st, Adelaide, South 
Australia 

Dupuis, Albert, Montreal, Canada 

Durant, J. H., “ Lytton,” Brisbane, Queensland 

Dyke, О. A. W., 90, St. George’s-st, Cape Town, 
S. Africa 

Кагореу, W. D., Hooper's Magnetic Brake Co, 
Toronto, Ont. 

Edison Electric Co, 1, Rowe-st, Sydney, New 
South Wales 

Edmondson, E. S, Oshawa Electric Light Co. 
Oshawa, Ont. 

Edmunds, W. B., Р.О. Box 3317, Johannesb arg, 
Transvaal 

Edwards, Н. O., Canadian General Elec rie Co, 
Toronto, Ont. 
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Electric and General Import Co, 42, King 
William-st, Adelaide, S. Australia 

Ellson & Co, 545, St. George's-ter, Perth, W. 
Australia, and at Melbourne, Victoria, апа 
Adelaide, South Australia 

Ellson, L. H. S., 545, St. George’s-ter, Perth, 
W. Australia 5 

Ensor, George Edmund, Telegraph Dept, Рге- 
toria, Tranevaal 

Erskine, Howarth, Limited, Singapore; and at 
Bankok, Kuala Lumpor, Selangor, Perak, &c. 

Eustace, S. G. L., Calcutta Electric Supply Corp, 
Ltd, 4, Fairlie-pl, Calcutta 

Evans, H. D., Electric Light Dept., G.P.O., 
Melbourne, Victoria 

Ewing, S. E. T., Rezende Gold Mining Co, Ltd, 
Panhalanga, Umtali, Mashonaland 

Ey, Gustav, Victor Motor Co, Double Bay, 
N.S.W. 


Farr, C. C., D.Sc., Magnetic Observatory, Christ- 
church, New Zealand | 

Farrer, Chas. L., Electric Light Со, Lakefield, 
Ont. 

Fenn, E. J., c/o John Chambers & Son, Fort.st, 
Auckland, New Zealand 

Ferguson, T., Snaile Bay, Balmain, N.S.W. 

Filmer, W. D., Government Railways, 51, Phillip- 
st, Sydney, N.S.W. 

Finkelstein, M., 41, Hanover-et, Fitzroy, Mel. 


urne 
FITZHARDINGE, A. F., Box 117, G.P.O., Саре 
Town 
Fitzmaurice, J. S., Electric Light Branch, 
Government Telegraph Department, and 
210, George-st, Sydney, N.S.W. 
Fleming, E. G., 16, O'Connell.t, Sydney, 
N.S.W 


Fletcher, Edward, Electric Light Station, Gra- 
venhurst, Ont. 

Fletcher H. C., P.O. Box 580, and Williams-bldgs, 
7th avenue Buluwayo, Rhod sia, South 
Africa . 

Fogarty Bros., 118, St. James-st, Montreal, Canada 

Franki, R. J. Х., Morts Dock and Engineering 
Co, Ltd, Balmain, N.S.W. 

Freeman, E. H., c/o W. Hosken & Co, Box 667, 
Johannesburg, S. Africa 

Friend, A. H., 62, Trafalgar-st, Stanmore, N.S. W. 

Fripp, W. C., Electricity Works, Malta 

Frommurze, Sorab, 48, Kloof.st, Cape Town, 
S. Africa 

Fuchs, Arnold & Co, Bleemfontein, S. Africa 

Gardam, J. R. Woodruffe, A.M.I.E.E., Empire 
Electric Light Со, Ltd, Margaret.lane, 
Sydney, N.S.W. 

Garratt, J. H., c/o Boustead Bros., Colombo, 
Ceylon 

Gibson, A. H., Krugersdorp, South Africa 

Gillespie (Geo.) & Co, Rangoon 

Goodman, William G. T., c/o Noyes Bros., 1, 
Crawford-st, Dunedin, N.Z. 

Gould, В. Н., P.O. Box 41, Springs, Transvaal 
Colony 

Grant, J. С. В. F. Sturtevant Co, Toronto, 
Canada 

Haddock, H. D., Picton, N.Z. 

Haes, Oswald, Brush Electrical Engineering 
Company, Limited, 56, Margaret-st, Mel- 
bourne, Victoria 

Hall, E. A., P.O. Box 1021, Johannesburg 


Hall, J. H., Richmond Conduit & Mfg. Со, 
Toronto, Ontario 

Hamilton, F. T., Р.О. Вох 5,522, Johannesburg 

Hamilton, G. D., 122, Pitt.st, Sydney, New 
South Wales 

Hamilton, Е. A., M.LE.E, M. Can. Soc. C. E. 
Halifax, Nova Scotia 

Hancock, Wm. J., M. I. E. E., A. M. LC. E., Govern- 
ment Service, Perth, W. Australia 

Hanson, A. J. (Lawrence & Hanson), 5, Wyn- 
yard.st, Sydney, N.S.W. 

ас L., Woollahia Point, Woollahra, 


Harper, H. R., Town Hall, Melbourne 

Harris, W. A., A. I. E. E., Manager Suburban 
Telephone Co, Port of Spain, Trinidad 

Harrison, Howard, New South Wales Railways, 
Ultimo Power House, Sydney, N.S.W. 

Hartogh, H. A., Singapore, Straits Settlementa 

Heather, H. J. S., B.A., A. M. I. C. E., Moodie's 
Barberton, Transvaal 

Hement, T. C., Hereford.st, Christchurch, N. Z. 

Henderson, G. J., Cataract Power Co, Hamilton. 
Ontario, Canada 

Henderson, C. W., Cauadian Westinghouse Co, 
Montreal 

Henry, A. R., Canadian Electric Light Co, 88. 
Dalhousie-st, Quebec 

Henshaw, H. H., Montreal Light, Heat & Powei 
Co, Montreal, Canada 

Hesketh, John, “Auvergne,” Brisbane, Queensland 

Hilliard, Thomas, Canadian General Electric 
Co, Ottawa 

Hillman, Thomas E., Provident & Loan-bidga, 
Hamilton, Ontario, Canada 

Hincks, J. M., Minnikuppam, Mysore, India 

Hipwell (Н. I.) & Co, 114, Elizabeth-st, Adelaide. 
South Australia 

Hoal, Wm. Thos., G.P.O. Cape Town, S. Africa 

Hodgson, Stephen, Natal Harbour Electricity 
Works, Durban, S. Africa 

Hodgkinson, T. T., (Glanmire and Monklands . 
Gympie, Queensland 

Hodgkineon, Wm., 103, Clive-st, Calcutta 

Hogan & Co, Mirban-rd, Singapore, Straits 
Settlements 

Holden, Е. A., 31, Alt-st, Asbfield, N.S. W. 

Holliday, Ј., 199, Spring-st, Melbourne 

Holtby, А. C., Вох 4336, Johannesburg, S. Africa 

Horne, W. J., Assistant Lecturer in Physics and 
Electrical Engineering, South African Col. 
lege, Cape Town 

Howarth Erskine, Ltd, sec Erskine (Howarth), Ltd 


Hudson, Walter, c/o Findlay & Co, Spin-st, Cape 


Town, S. Africa 

Human, Edwin, Supt. of Technical College, Hali. 
fax House, Robinson-st, Cinnamon-gdns. 

Colombo, Ceylon | 

Hungerford, R. B., 165, Pitt.s*, Sydney, New 
South Wales 

Hunt, Chas B., London Electric Co, London 
Ontario 

Hutaon (C. A.) & Co, Colombo, Ceylon 

Inglia, W., Electric Light Station, Port Adelaide, 
S. Australia 

Irisb, A. B., Johannesburg, S. Africa 


Irving, E., Sunbeam Incandesceut Lamp Co, 


Toronto, Ontario 


Jackson, Prof. A. H., 349, Coll'ns-st, Melbourne. 


Aus'ralia 
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Jackson, Alfred G., George-st, Brisbane, Queens- 
land, Australia 
Jacob, Н. F. D., 14, Old Court House-st, Calcutta 
Jaffray, G. W., 82, Pitt-st, Sydney, N.S.W. 
Jeeks, H., Canadian General Electric Co, 
Toronto, Ontario 
Jefcott, В, C., General Electric Co, Equitable- 
bldgs, George-«t, Sydney, N.S.W. 
Jenking, E. J., Canadian General Electric Co, 
Toronto, Ontario 
Johnson (Geo. & Fletcher, Р.О. Box 580, 
Buluwayo, Rhodesia 
Johnson, W. A., United Е: сігіс Co, Ltd, 
Toronto, Ontario 
Jobnston, Jas, Public Works Dept., Ottawa, 
Canada 
Johnstone, E. А., 100, Currie-st, Adelaide, South 
Australia 
Johnstone, J., Electricity Works, Hunghom, 
Kowloon, China 
Jones, Е. G., c/o Kingwilliamstown Electric Co, 
Kingwilliam*town, Cape Colony 
Jones, Oswald, 434, George-st, Sydney, N.S.W. 
Jones, Robert C. (Turnbull & Jones), Crawford- 
st (Р.О. Box 562), Dunedin, N.Z. 
Joseph, Major R. E., 49, Elizabeth-st, Melbourne, 
Victoria 
Joyce, Samuel, Victoria Jubilee Technical Insti- 
tute, Bycullah, and 127, Маги Hill, Bombay 
Just & Co, Gilbert-pl, Currie-st, Adelaide, 5. 
Australia 


Ontario 
Kenwood, Wm., 335, George-st, Sydney, N.S.W. 
King, В. R., Morts Dock & Engineering Co, 
Ltd, Balmain, N.S.W. 
Kingsbury (H. H.) & Co, 54, Margaret-street, 
Wynyard-sq, Sydney, N.S.W. 
Kynoch, James, Canadian General Electric Com- 
pany, 14, King-st Eaat, Toronto, Ont. 
Lachapelle, J. D., Richelieu Navigation Co., 
Montreal 
Laidley, К. W., Exchange. Sydney, N.S.W. 
Lambe, J. Mordy, Borough Electrical Engineer, 
Kimberley, 5. Africa 
Lanyon, Bryant & Co, 322, Little Collins-st, 
Melbourne, Victoria 
Lauchlan, Geo., New Zealand Electrical Syndi- 
cate, Wellington, N.Z. 
Laughton, H. F., East Indian Distilleries and 
Sugar Factory Co, North Arcot, Madras 
Lind, E. G., Waterview Bay, Balmain, Sydney, 
N.S.W. 

Lindon, Harold H., 55, Mooi-st (P.O. Box, 2443), 
Johannesburg, Transvaal 

Lister, F. L., Buluwayo Water Works & Electric 
Light Co, Buluwayo, Rhodesia, S. Africa 

Little, С. W. G., Auckland Electric Tramways 
Co, Ltd, Auckland, N.Z. 
Logan, James K., A. I. E. E., Supt. ог Electric 
Lines, G. P. O., Wellington, New Zealand 
Long, Walter Е. City Electrical Engineer, Cape 
Town, 5. Africa 

Lovett, Мајог-Сеп. C. Beresford, Roshwood, 
Simla, India 

Ludowici, С. Е. H. J. York-at, Sydney, N.S.W. 

Lux Вгов., 8, Change Alley, Singapore ; and 23, 
Beach-st, Penang 

Maben, С. S., City of Wellington Electric Light 
& Power Co, Wellington, N.Z. 


McBean, John, East Rand Proprietary Mine, 
Boxburg, Transvaal 

McCarty, F. A., с/о Noyes Bros, Pitt-st, Sydney, 
N. S. W. 

McCausland, H. A., St. Margarets, Udapussel- 
lawa, Ceylon 

McCormick, K. C., Palace-chmhrs, Maritaria-st, 
kalgoorlie, W. Australia 

McCredie, A. L., Mutual Life of New York. 
bldgs, Martin-pl, Sydney, N.S.W. 

Macdonald, Joho Ranald, Poste Restante, Johan- 
nesburg, 5. Africa 

Macfarlane, W. L., Electricity Works, Mill Roche, 
Ont., Canada 

McInnes, Geo., B. Se., Р.О, Box 2127, Johannesburg 

McKay, M. C., Vancouver Power Co, Vancouver, 
B.C. 

McKay, W., Robb Engineering Co, Toronto, Ont. 

McKenzie, M., Abbott-st, Randwick, N.S.W. 

Mackenzie, W., Royal Arcade, Perth, West 
Australia 

McLaren, D. Fardley, 49, King William-at, 
Adelaide, South Australia 

Mahood, 8. A., c/o Auckland Electric Tramways 
Co, Auckland, N.Z. 

Mainwaring, M., Suasex-st, Sydney, N.S.W. 

Manzel, Raphael S., De Bevis Explosive Works, 
Somerset West, Cape Colony 

Mansfield, Alfred, Royapuram, Madras 

Manson, W., Natal Telephone Co, Durban 

Mars, F. J., Broken Hill Electric Light Station, 
Blende-st, Broken Hill, N.S.W. 

Martyn, E. (J. A. Newton & Co), 380.382, 
Bourtie-st, Melbourne, Victoria 

Mason, C., Р.О. Вох 6570, Johannesburg, Trans- 


vaal 

Massey, G., P.O. Chambera, Pitt-street, Sydney, 
N.S.W. 

Master, Ardesheer Burjorji, M.LE.E., 679, 
Tardeo, Bombay 

Maxwell, R., Eastern and South African Tele. 
graph Co, Seychelles 

Meares, J. W., 58, Chowringhee, Calcutta 

Meldrum, W. H., Otonabee Power Co, Peterboro, 
Ont. 

Mills, A., 371, Bulwer-st, Perth, W. Australia 

Mills, Е. W., Natal Government Railway, 
Durban, Natal 

Mitchell, Wm. John, Union SS. Co, Port 
Chalmers, New Zealand 

Moates, Е. Е., c/o Noyes Bros, Pitt at, Sydney, 
N.S.W. 

Moffett, К. J., Lagos, West Africa 

Monckton, C. C. F., Public Works Department, 
Kingston, Jamaica 

Morrison, J. T., Victoria College, Stellenbosch, 
Cape Colony 

Mowatt & Still, Pietermaritzburg, Natal 

Muller, G. E., Government Electricity Works, 
Malta 

Murphy, John, Ottawa Electric Co, Ottawa, 
Ont., Canada 


Murray, Lee, Siemens Ltd, Silesia-bldgs,Main-st, 


S. Africa 

Musgrave, Evers, Hazeldean, Mowbray, Cape 
Town, S. Africa 

Mushet, Gerald, S. African General Electric Co, 
P.O. Box 1905, Johannesburg 

Myers, Н. W., Allison-rd, Randwick, N.S.W. 

Nelson, A. D., Hay-st, Darling v UB N.S.W. 
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Nelson, J. P., e/o A. & T. Burt, Ltd, Dunedin, 
New Zealand 

Nelson, W. M., Brisbane Tramways Co, Queens- 
land, Australia 

Neve, Е. Р., P.O. Box 3472, Johannesburg 

Neville, Е. Н. R, Lake View Consols, Ltd 
Kalgoorlie, W. Australia 

Newman, R. W., Government Irrigation Works, 
Thebus, Cape Colony 

Newton, Charles, Engine Room Dept., General 
Post Office, Cape Town 

Newton, Hy. C., British Insulated and Helsby 
Cables, Ltd, Guardian-bldg, Queen-st, Mel- 
bourne 

Newton, Н. C., P.O. Вох 385, Durbin, Natal 

Noakes, L. F., Port Elizabeth Tramways Со, 
Port Elizabeth 

Noakes, W. M., Mutual Life-buildings, Sydney, 
N. S. W. 

Normoyle, Thos., c/o Мг. R. Allport, Melville.et, 
Hobart, Tasmania 

Oakshott, Н. C. G., M. A., A. I. E. E., Technical 
Institute, Grahamstown, Cape Colony 

Ornstein, J. A., с/о Mr. J. Vogl, Р.О. Вох 1318, 
Johannesburg, 5. Africa 

Oxlade, Robert, 177, George-st, Redfern, Sydney, 

N.S.W. 

Pagan, D., Asst. Electrical Engineer to the Cor- 
poration, Kimberley, S. Atrica 

Pape, Richard, Municipal Electricity Works, 
Port Elizabeth. S. Africa 

Parker, А. C., Hobart Electric Tramways, 
Hobart, Tasmania 

Parsons, F. G. T., G.P.O., Саре Town, S. Africa 

Pascoe & Sayer, 341-343, Collins-st, Melbourne, 
Australia 

Pask, T. Percival, Government Railways, Natal, 
S. Afri а 

Paul, T., Yorktown (N. W.) Electric Co, Yorktown, 
N.W. Territories, Canada 

Рерра, J. A., Eastern Extension Telegraph Со, 
Labuan, Borneo 

Peikert & Bland, Р.О. Box 1804, Johannesburg, 
South Africa 

Peikert, Н. M., Box 1804, Johannesburg, Trans- 
vaal Colony 

Pennefather, W. E., Electric Power Station, 
Second Basin, South Eek River, Launceston, 
Taswania 

Pepper, Alfred E., Roslyn, Concord, Sydney, 
N.S.W. 

Pilcher, J. W., Canadian General Electric Co, 
Halifax, N.S. 

Pitcher, F. H., 15, The Marlborough, Milton-st, 


, 


Montreal 

Pogaon, А. Lee, Works Dept. H.M. Dockyard , 
Malta 

Pointon, J. G.. O'Keefe.st, W. Gabba, Brisbane, 
(Queensland 


Pook, А. II., A. I. E. E., United Service Club, 
Simla, India 

Poole. Edgar. Town Hall, Durban 

Роме, Arthur, Water Works and Electric 
Light Branch, Раћле Works Department, 
Viacetta, Malta 

Pratt. Louis W., Brantford Electric & Operating 
Co, Brantford, Ont. 

Prende iat & Wood, 229, Collins-st, Melbourne, 
Australia 

Pringle, J. S., Government Dockyard, Malta 


| 
| 


| 


| 
| 
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Pringle (T.) & Son, Coristine- bldgs, St. Nicholas- 
st, Montreal 

Rance, Bernard, Ruby Mines, Mogok, Upper 
Burma 

Read, C. M., Cape Peninsular Electric Lighting 
Co, Claremont, nr Cape To on, У. Africa 

Reed, J. L., Glen-Osmond-rd, Parkside, Adelaide, 
South Australia 

Reeks, W., Pitt-st, Sydney, N.S.W. 

Reesor, L. Н, Corporation of St. Mary's, Ont. 

Reichel, L. T., Public Works Department, Wel- 
lington, N.Z. 

Reid, C. E., Rogers Electric Co, Toronto, Ont. 

Remington (Geo.) & Co, 42, Victoria-st, Welling- 
ton, N.Z. 

Richardson, Stuart, New Zealand Electrical 
Syudicate, Ltd., Wellington, N.Z. 

Riley, Hargreaves & Со, Marchant-road, Singa- 
pore, Straits Settlements 

Risch, G. Н. C., Imperial Railways, Bramfontein 
Station, Johannesburg, South Africa 

Ritchie & Jackman, Egan-st, Kalgoorlie, W. 
Australia 

Ritchie, Hazen, Canadian General Electric Co, 
Ottawa, Canada 

Robina, E. E., 103, King-st, Newcastle, N.S.W. 

Robbins, P. А. De Beers Consolidated Diamond 
Mines, Ltd, Kimberley, South Africa 

Roberts, Jobn, Corporation Electricity Works, 
Durban, Natal 

Roberteon, Geo., Kunanalling, W. Australia 

Robson (Geo.) & Co., Colombo, Ceylon 

Rogers, J. J. R. C., Electric Lighting Station, 
Yaralla Concord, N.S.W. 

Rome & Stapleton, 10, Flinders-bldgs, Victoria- 
st, Melbourne, Australia 

Rooke, T., City Electrical Engineer, Town Hall, 
Sydney 

Rose, S. A M., Kew View, Wellington-st, Clif- 
ton Hall, Melbourne 

Rosebrugh, T. Е., В.А., School of Practical 
Science, 107, Mutual.st, Toronto, Canada 

Ross & Holgate, 80, St. Francois Xavier.at, 
Montreal 

Rosser, R. J., Electric Light Station, Dorp-st, 
Cape Town, 5. Africa 

Rough, Geo, C., Packard Electric Co, Montreal 

Rowe & Stapleton, 312, Flinders-«t, Melbourne 

Rudolph, W., 40, Chapel-st, St. Kilda, Victoria, 
Australia 

Salmond, D., Union Bank-chmbrs, Sydney, 
N.S.W. | 

Saminet, M.A., 160, МеСога st, Montreal, Canada 

Sanders, 6. Е., Kingwiiliamstown Electric Light- 
ing & Cold Storage Co, Kingwilliameto wn, 
Cape Colony 

Sands. J. К. С., Кагојо, Bennett-st, Bondi, 
N.S.W. 

Saunders, F., Вох 1575, Johannesburg, Transvaal 

Saundera, Frank, Fremantle. W. А. 

Sawera, Norman C., c/o India Rubber Co, 1/1 
Fairlie- pl, Calcutta : 

Schmidt, J., Boulder City Electricity Works, 
l'ie-8e-8t, Boulder City, W. Australia 

Scott (EL) & Со, Р.О. 716, Johannesburg 

Scott. Ну.. 52. M aichesier- st, Christchurch, N. Z. 

Scott, J. (., Borough ЕЈ e'rical Works, Gore 
New J. липа ; 

Scott, J. Gray, Hong Kong Electric Traction 
Co, Hong Kong 


ELECTRICAL TRADES DIRECTORY.—1901. ELEO. ENG 


— — 


Scott, John L., Power House, Nor.h Sydney, 
N.S.W. 

Scott, R., Evelcigh Works, Eveleigh, N.S.W. 

Scott, Тћоа,, 20. Commercial-rd, Durban, Natal 

Scoulan, J., Eveleigh Works, Evcleigh, N.S.W. 

Selby, George William, M. I. E. E., 31, Qucen-st, 
Melbourne, Australia 

Sellon, E. M., c/o National Bank of India, Man- 
dalay, Burma 

Shaw, Edward A., Bloemendal, Mowbray, Cape 
Town, З. Africa 

Shenstone, К. В, 57, Philip-st, Sydney, N.S.W. 

Button, E. T., London Electric Construction Co, 
London, Ont. 

Simpson. A. M., Raub Gold Mining Co, Ltd, 
Pahang, vid Singapore 

Simpeon, T. T., 55, Sparks-st, Ottawa 

Sims, Alfred, Ferreira Gold Mining Co, Box 
1021, Johannesburg, Transvaal 

Sinclair, R., 82, Pitt-st, Sydney. N. S. W. 

Sise, Paul F., Canadian Westinghouse Co, Mon- 
treal, Canada 

Slack, D. H., c/o Standard Bank of S. Africa, 
Johannesburg 

Smith, Cecil B., Canadian Niagara Power Co, 
Niagara Falls, Canada 

Smith & Co, 204, Russell-st, Melbourne, Aus- 
tralia 

Smith, D. Curle, Engincer to the Municipality, 
Brookinan-st, Kalgoorlie, Western Australia 

Smith, J. Norman, 160, MeCord-st, Montreal 

Smith, W. T., Thoinpson-st, Drummoyne, N.S.W. 

Smyth, J. R., Burke-rd, Camberwell, Victoria 

Somerset, H. J., Perth Electric Tramways, Ltd, 
Barrack-st, Perth, W. Australia 

Soper, W. Y. Ahearn & Soper Ltd, Ot'awa, 
Canada 

Sorenson, S. 5., Р. О. Box 531, Auckland, N Z. 

South African General Electric Co, Hampson's- 
bldgs, Durban ; and Johannesburg 

Sperling, R. H., British Columbia Electric Rail- 
way Co, Ltd, Victoria, В.С. 

Standford, W., Government Telegraph Depart- 
ment, Cape Town, South Africa 

Stark, A. M., Toronto, Ont. 

Stephens, F. C., Public Works Dept., Govern- 
ment Buildings, Pretoria, Trausvaal 

Steuart, Wm., Stratford, Taranaki, N.Z. 

Stevens, J. D., P. O. Box 5713, Johannesburg 

Stobie, Geo., Harbour Department, Durban, 
Natal 

Storer, A., King Edward Hotel, Toronto, Ont. 

Stovold, H. W., British India Steam Navigation 
Co, Bombay, India 

Stowe, О. T., Palace Theatre, Pitt-st, Sydney, 
N.S.W. 

Strike, В. J., A. M. I. E. E., Town Hall, Launceston, 
Tasmania 

Sutherland. G. & A., 342, Little Collins. st, Mel- 
bourne, Australia 

Swete, Oswald R., c/o Messrs. Mowat & Still, 
Pietermaritzburg, Natal 

Sykes, Wilfred, с/о Knox Schlapp & Co, Sydney, 
Australia . 

Tatham, A. B., Boulder Block, W. Australia 

Thomas, G. E. V., A. M. I. E. E., Singapore, Straits 
Settlements (to the Government, and to 
Messrs. Howarth Erskine, Ltd.) 


Thomas Ого V., M. I. E. E., Penang, Straits 
Settlements 

Thompson, R., eor. Little George-st and Hamil- 
ton-lane, Sydney, N.S.W. 

Thomson (Fred.) & Co, 9, 774, Craig-st, Montreal, 
Canada 

Taomson, J. P., E. F. Paillips Electrical Works, 
Ltd, Montreal 

Thomson, J. R., Union Вапк-сушђта, 631 Pitt-st, 
Sydney, N.S.W. 

Thornton, К. B., Montreal Light, Heat and 
Power Co, Montreal, (Juebec 

Torrens, C. W., c/o Price Bros, Quebec, Canuda 

Trackson Bros., Ltd, 239-241, Elizabeth-st, Bris- 
bane, Canada 

Tregaxkia, S. T., Р.О. Вох 347, Krugersdorp, 
S. Africa 

Trill, F. E., с/о Findlay & Co, Spin.st, Саре 
Town, S. Africa 

Turnbull, A. P., 53, Philip st. Sydney, N.S.W. 

Turnbull & Jones, Wellington, Dunedin, and 
Christchurch, N.Z. 

Turnbull, Robert T., Wellington, N.Z. 

Turnbull, W. R., 11, Ward st, St. John, New 
Brunswick 

Tyler. E. H., Kola Gold Fields, Electricity 
Dept., Champion Reef, Mysore India 

Unbehaun, А. C., 100, Currie-st, Adelaide, S. 
Australia 

Unbehaun & Johnstone. 100, Currie st, Adelaide, 
S. Australia 

Vaughan, Charles, J., G.P.O., Durban, Natal 

Vaughan, F. P., St. John, New Bruns мек 

Vickers, E. Т., c/o Walter Locke & Co, Limited 
4, Esplanade East, Calcutta 

Vincent, John, P.O. Box 72, Dundee Natal 

Wagner, J. G., 304-306, Lonsdale- st, Melbourne, 
Australia 


Walker, G. K., сјо Dr. Claud Wright, Wynberg, 
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Саре Colony 

Walkem, G. A., Box 595, Vancouver, B. C. 

Wall, L. J. B., Pier- at, Perth, Western Australia 

Wallace, Robt., off 284, (Queen-st, Bris ane, 
Queensland 

Warden, А. Н., Zeehan Electric Light and Power 
Со, Main-st, Zeehau, Tasmania 

Watermeyer, T. H., c/o Mr. C. J. Watermeyer, 
Jonkers Hoek, Stellenbosch. Cape Colony 

Watson Robt., Postal Telegraphs, Beaufort 
West, Cape Colony 

Wawn, Chas. Јећи, 
Shanghai, China 

Wearne, C., 136, William-st, Perth, W. Australia 

Webb-Watts, T., Eastington, Кадай River, 
Albany, W. Australia 

Weber, А. С., G. Findlay & Co, Cape Town 

Weller, Н. W., Room 1, New York Life-bldg, 
Montreal, Canada | 

West & Willmot, Enfield, Sydney, N.S.W. 

Whittaker, K., 14, Balmain-rd, Leechhardt, 
N. S. W. у 

Wightman, В., Н.М. Dockyard, Cape of Good 
Hope 

Wilds, Wm, Sarnia Street Railway (io, Sarnia Ont. 

Willey, R. R., Packard Electric Со, St. Catherine'a, 
Ont. 

Wilkinson, Chas., Brockville Light and Power 
Dept., Brockville, Ont. 


c/o Municipal Council, 
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Williams, G. A., 44, St. John's-st, Cape [Town, 
S. Aírica 

Williamson, А. F., Claremont Electricity Works, 
Gugeri rd, Claremont, W. Australia 

Williamson, John, Tramway Depót, Bhowanipore, 
Calcutta 

Wilmot, Г. В., Witwatersrand Deep, Ltd, Box 5, 
Knights, Transvaal 

Winter, Geo. B., South Indian Railway, Trichi- 
nopoly, India 

Wolf, H. L. T., East India Railway Co, Jamalpur, 
Bengal 

Woolnough, H. B., Parker and Lacey Co, Sydney, 
N.S.W. 

Woodhouse, А. E., Brush Electrical Engineering 
Co, Ltd, 499, Bourke-street, Melbourne, 
Victoria 

Wright, Edward G., School of Mines, Thames, 
New Zealand 

Wright, James J., Вох 1602, G.P.O., Sydney, 
N.S.W 

Wright, W. Ryle, Municipal Tramways, Wel- 
lington, N.Z. 

Yates, А. T., Sanitary Commissioners' Office, 
Gibraltar 

Yule, John, Guelph Light and Power Company, 
Guelph, Ont. 


ELECTRICAL ENCINEERS (MANUFACTURINC). 


Anderson (A. T.) & Co, 75, Adelaide-st East, 
Toronto, Out., Canada 

Auldjo (L. C.) & Osborne, Equitable-bldgs 
George-st, Sydney, N.S.W. 

Austen Bros, 114, Hollis-street, Halifax, Nova 
Scotia 

Ballinger (Thos.) & Co, Ltd, 32 Victoria st, 
Wellington, N.Z. 

Barker (W.) & Co, Adelaide, South Australia 

Beak & Tonks, Kents-bldgs, Adelaide-st, Bris- 
bane, Queensland 

Brady & Todd, 2553, Sussex-st, Sydney, N.S.W. 

Ceylon Engineering Company, Colombo, Ceylon 

Chambers (Jno., & Son, Fort-st, Auckland, New 
Zealand 

Clayton-Joel (W.) & Co, 120, King-st, Mel. 
bourne, Victoria 

Davies, John, West and Russell-sts, Durban, Natal 

Denny Bros, Cliff-street, Fremantle, Western 
Australia 

Edge & Edge, 2484 & 250, Pitt-st, Sydney, N.S.W. 

Electrical Construction Co of London, Ltd, 32- 
40, Dundas-st, London, Ont. ; and at Toronto 
and Winnipeg 

Federated Engineering Co, 15, Battery-rd, 
Singapore, and High-st, Kuala Lumpur, 
Selangor, Strait'a S-ttlements 

Findiay (George) & Co, Cape Town, S. Africa 

Gee Electrical Engineering Co, 11, Colborne-st, 
Toronto 

3hosh (В. L.) & Co, 146, Cornwallis-st, Bombay 

Halifax Illuminating and Motor Company, 138, 
Hollis-st, Halifax, Nova Scotia 

Hambly & Mangold, P.O. Box 311, Port Eliza- 
beth, South Africa 

HENLEv'8 (SOUTH AFRICA) TELEGRAPH 
WORKS CO. LTD, Ailiance-bldgs, Сагдоег-8% 
Dur: au, Nat»l See Advt., p. 1076, and 
British DIVISION 


INDIA RUBBER, GUTTA PERCHA AND 
TELEGRAPH WORKS COMPANY, 
LIMITED, 1-1, Fairlie-pl, Calcutta ; 274, 
Flinders-st, Melbourne; 279, George st, Syd- 
ney ; 151, Queen’s-bldgs, William-st, Perth, 
W. Australia ; 254, Cashel-at, Christchurch, 
N. Z.; and at Brisbane, Durban, and Bul. 
awayo, Matabeleland See Advt., p. 534 

Johnson & Phillips, 91, Pitt-street, Sydney, 
N.S.W 


Jones & Moore Electrie Co, 20-22, Adelaide.st 
West, Toronto, Ont. 
New Zealand Engineering and Electrical Com- 
pany, Castle-st, Dunedin, New Zealand 
Northern Electric and Manufacturing Company, 
Limited, 367-571, Acqueduct-st, Montreal 

Oakes & Co, Ltd, Exchange Hall, Beehive 
‘Foundry, Broadway, Madras 

Selby & Со, 99, Queen-sr, Melbourne, Australia 

Steuart & Fenn, Auckland and Dunedin, New 
Ze мапа 

Turnbull & Jones, Dunedio, N.Z ; and Welling- 
ton and Christchurch 

United Electric Co, Ltd, 154, King-st west, 
Toronto, Ont., Canada 

Western Electric Company, 54, Margaret.st, 
Sydney, N.S.W. 


ELECTRCAL SUPPLIES, MAKERS OF & DEALERS IN. 


British Columbia Electrical Supply Co, Rossland, 
B.C., Canada 

Chadwick Bros., 195, King-st East, Hamilton, 
Ont., Canada 

Colombo Electricity Works, 13 and 14, Hospital- 
st, Fort, Colombo 

Crosher (W.) & Son, High-st, Auckland, New 
Zealand 

Davies, Jobn, 528, West-ave., and Ruesell-st, 
Durban, Natal 

Davis, Chas., Klizaheth-st, Hobart, Tasmania 

Dawson (J. А.) & Co, 745, C-aig-st, Mon real 

Drake & Stubbs, 451, Hay-st, Perth, W. Australia 

Draper (Thos. T.) & Co, 267, L. Collins-st, Mel- 
bourne, Australia 

Electric Supply Co., Ltd., 67, James-st South, 
Hamilton, Ont., Canada 

Engineering Supply Со. of Australia, Ltd, 143, 
Charlotte-st, Brisbane, Queensland 

Ferguson (J. C.) & Co, 67, Brisbane-st, Launceston, 
Tasmania 

Fricker Electric Co,9, John-st North, Hamilton. 
Ont., Canada 

Hart (W.) & Sons, 132, Charles-st, Launceeton, 
Tasmania 

Heuwood (P.), Son, Soutter & Co, 536 & 3538, 
West-st, Durban, Natal 

Illingworth, James, Vevonport, Tasmania 

McE:rony, P. H., 162, Elizabeth-st, Melbourne, 
Australia 

Marah (H. J.) & Co, Murray & Collins-sts, Hobart. 
Tasmania 

Pringle (R. E. T.), & Co, 172, Dalhousie- et, 
Montreal 

SPLATT, WALL & CO, Pier-st, Perth, Weetern 
Australia 

Tattersall (A. У.) & Co., Burnie, Tasmania 

Thornberry (Н. S.) & Со, 55, Adelaide-s West, 
Toronto, Cauada 
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ELECTRICIANS (CONSULTINC, &c.). 


Ahearn, J. J., Ottawa Electric Railway Co, 
Ottawa, Ont. 
Alexander (J.) & Со, Mercer-st, Wellington. N.Z. 
а онон A., St. Clair, Dunedin, 
Arnott, J., Macaulay-st. Leichhardt, N.S.W. 
Bagnall & Hilles, 96, Robinson- rd, Singapore 
Baker, Thos., Hargreaves-st, Bendigo, Victoria 
Barnes, Н. T., M.A., D.Sc., McGill University, 
Montreal 
Barrett, Chas., 114, George-st West, Sydney 
Baxter, E. H., Chief Engineer's Office, G.P.O., 
Cape Town, S.A. 
Behrends. Douglas C., Telephone Exchange, 
Rockbamoton Queensland 
Berry, Wm., Kasouka," Trafalgar-road, Cam- 
ber ell, Victoria, Australia 
Betta, Lester B., Oriental Telephone and Elec- 
trie Со., Limited, 1. Lall Bazaar, Calcutta 
Blackadder James, 160, Westbourne-st, Peters- 
ham, N.S. W. 
Bliss, Donald M., Canada Electric Company, 
Limited, Amherst, Nova Scotia 
Buse, Prof. J. С., C.LE., Presidency College, 
Calcutta 
Boulton, G., Mort. Dock & Engineering Co, Ltd, 
Balmain, N.S.W. 
Bowler, P., New Weatminster, B.C.. Canada 
Bulkley, J. Norman, United Engineering Co, 
Р.О. Box 1082, Johannesburg, South Africa 
Campbell, К. A., Working Men's College, Latrobe- 
et, Melbourne, Victoria 
Campbell, J. R., Electrical 
Sydney. N.S.W. 
Camp, W. J. Canadian Pacific Railway Co'a 
Telegraphs, P.O. Box 2285, Montreal 
Clayton, Alfred, Hampton-st, Brighton, Victoria 
Cornish, V. K., ca. “ Sherard Osborn," Eastern & 
South African Telegraph Co, Zanzibar 
Craddock, J. R., c/o Raub Australian Gold Mining 
Co, Pahang, via Singapore, Straits Settlements 
Cunningham Electric Со., Greenwood, B.C., and 
Edmonton, N.W.T. 
Davies, John, 328, West-ave, Russell-st, Durban, 
Natal 
Denham, J., Cape Government Railways, Cape 
Town, South Africa 
Denia, L., Quebec-Jacques-Cartier Electric Со, 
Quebec, Canada 
Dewhirst, Thos. Y., S. Australian Government 
Service, Rlwy Station, Adelaide, S. Australia 
Dion, Alfred A., Ottawa Electric Company, 
72, Sparks- st, Ottawa, Ontario 
Dodd, M., Anglo-American Telegraph Co, Halifax, 
Nova Scotia 
Dornbusch, Ernest G. (Messrs. Gibson, Battle & 
Co), 85, Pitt-st, Sydney, N.S.W. 
Drakes, A. J., Chief Engineer's Office, General 
Post Office, Cape Town, South Africa 
ond, С. R., Bombay Baroda Railway, 
Ajmere, Rajputana, India 
‚ Henry S., Government Telegraph Dept, 
Melbourne, Victoria 
Edwards, J. P., Postal Telegraphs, Cape Town, 
South Africa 
Ellery, R. J. L., C.M.G., F.R.S., Melbourne 


Branch, G.P.O., 


Enna, А. A. A., Gt. Northern Telegraph Co, 


Hong Kong 
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Erskine, Edward J., Crompton & Co, 418, George- 
st, Sydney, N.S.W. 

Finlayson, К. W., Н. P. Gregory & Со, 74, 
Clarence-st, Sydney, N.S.W. 

Fletcher (R. E.) & Co, Exchange-ct, Princes-st, 
Dunedin, New Zealand 

Gaskell, F., 60, Highbury-grove, Prabran, Vic- 
toria, Australia 

Gibson, J. K., Eastern Extension Telegraph Co, 
Hong Kong 

Gisborne, Hartley, Caragana Lodge, Ladysmith, 
Vancouver Island 

Godwin, S. J., China and Japan Telephone and 
Electric Co, Ltd, Hong Kong 

Goldstein, A., Central Arcade, Sydney, N.S.W. 

Grimshaw, James Walter, Australian Club, 
Sydney, N.S.W. 

Guon, J. & T., 50, Brisbane-st, Launceston, 
Tasmania 

Hamilton, G. D., 132, Pitt-st, Sydney, N.S.W. 

Hamilton, J. H., Cape Government Railways, 
Cape Town, South Africa 

Hancox, Herbert, Government Railway Work- 
shops, Ipswich, Queensland, Australia 

Harrison, W. Stuart, China and Japan Telephone 
and Electric Co, Ltd, Hong Kong 

Heath, H. H. E., Chief Engineer's Office, G.P.O., 
Cape Town, South Africa 

Higman, Ormond, Electrical Standards Labora- 
tory, Ottawa, Canada 

Hirst, James. Mount Morgan, Queensland 

Hoare, Arthur, c/o Turner, Hoare & Co, Bombay 

Horne, W. J., Suuth African College, Cape Town 

Howard T., Post and Telegraph Dept., Melbourne 

Jameson, S. T., West India and Panama Tele- 
graph Co, St. Thomas, М.І. 

Jenvey, Henry W., G.P.O., Melbourne 

Jobbins, G. G., 51, Queen-st, Melbourne, Australia 

Jones, J. C. D., Eastern Extension Telegraph 
Company, Singapore (Electrician-in-Chief) 

Jones, James Haig D., Eastern Extension Tele- 
graph Co, Singapore, Straits Settlements 

Ladds, T. G. M., P.O. Box, 177, Cape Town, 
S. Africa ` 

Lawless, W. H., Oriental Telephone and Electric 
Co, Ltd, 357, Erralibauloo Chetty-street, 
Madras 

L'Estrange, №. M., Electric Supply Co, Ltd, 
Ann-st, Brisbane. Queensland 

Lettera, Jas., Pacific Cable Station, Anson Bay, 
Norfolk Island 

Lyle, Prof. T. R., The University, Melbourne, 
Australia 

McCrossan, J. A., Ferguson, B.C. 

McFarlane, F., Mount Morgan, Queensland 

Mackeen, R. T., Canadian General Electric Co, 
Toronto, Ont. 

MeMicking, R. B., 74, Five Sister's - block, Victoria, 
British Columbia : 

Mason, À. V., Electric Tramway Dept., Nelson, 
British Columbia 

Masters, А. Н., 66, Cameron-st, Launceston, 
''asmania 

Matthews, J. C. M., c/o Rezende, Ltd, Panha- 
langa, near Umtali, Rhodesia 

Meintjes, L. S., Box 148, Cape Town, South Africa 

Mercer, W., 455, Brunswick-st, Fitzroy, Victoria 

Milward, J., Pacific Cable Board, Suva, Fiji 

Moors, Henry, Chief Secretary's Office, Mel- 
bourne, Victoria 
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Olsen, Ole, 49, Wickham-st, Valley, Brisbane, 
Queensland 

Peirce, А. У. K., General Electric Company, 
Germiston, Johannesburg, South Africa 


| 


Penboss, G. E., Standard Electrical Engineering ` 


Company, 19, Bligh-st, Sydney, N.S.W. 
Preston, А. E., Port Blair, Andaman Islands, 
India 
Rausch, Carl, 9, Erakine-st, Sydney, N.S.W. 
Read, R. F., 8, Elphinstone. circle, Bombay 
Rossiter, Е. L. Glenesk, Glenhuntly- rd, Elstern- 
wick, Victoria, Australia 
Russell, J. S., Stoke-st, Townsville, Queensland 
Scott, D. Bryce, Intercolonial Railway of 
Canada, Moncton, New Brunawick 


Sedgwick, Prof. Е. W., Thomson Civil Engi- 


neering College, Roorkee, N. WD, India 

Shipham, J., Paramatta-rd, Burwood, N.S.W. 

Simpson, M. G., Indian Gov ernment Telegraph 
Depar tment, Alipore, Calcutta 

Sims, Charles W., 44, The Avenue, Windaor, 
Vietoria 

Smith, Sidney,c/o South African General Electric 
Co, P.O. Box 1905, Johannesburg, S.A. 

Spain, H. G. G., Georgetown, British Guiana 

Sutton, Henry, 290, Bourke-st, Melbourne, 
Victoria 

Tarachand, К. M., Burlington House, Cumballa- 
hill, Bombay 

Thaler, Е. W. A., Charters Towers, Queensland 

Towell, Wm., Brisbane- street, Ipswich, Queens- 
land 

Vanderveen, A. R., 2nd Holland-st, Negapatam, 
India 

Walkom, A. J., General Post Office, Sydney, 
N.S.W. 

Warton, Michael S., Broome, Western Australia 

Weaver, А. C. M., Eastern Extension Telegraph 
Company, Singapore 

Winfield,J.H., Nova Scotia Telephone Co (Eastern 
District), Р.О. Box 343, Halifax, N.S. 

Wingfield, Geo. B., Pacific Cable Board's cs. 
“Tris,” Suva, Fiji Islands 

Wray, Leonard, jun, Perak Museum, Perak, 
Straits Settlements 


ELECTRICITY SUPPLY WORKS (MUNICIPAL, #0.) 


Acton (Ont.) Corporation 
Bloemfontein (Orange River Colony) Corporation 
Bracchridge Ont.) Corporation 
Campbelltown (J. B.) s 

Cape Town (S. Africa) " 
Darjeeling (India) $ 
Durban (Natal) "s 

East London (S. Africa) „,. 
Gibraltar Sanitary Commissioners 
Gore (Otago, N.Z.) Corporation 
Johunnesburg (Transvaal) 
Kimberley (Rhodesia) " 


Launceston (Tasmania) " 
Malta Government 
Melbourne ( Australia) e 


Natal Harbour Electricity Works 
Penang (Straits Settlementa) 
Pietermaritzburg (Natal) Corporation 
Port Elizilb«th (Cape Colony) „ 
Redfern (N. S. W.) " 
Sydncy (N.S.W.) » 
Young (N.S.W.) " 
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ENCINEERS, CONSULTINC. 


Almeida & Co, 7, Change-alley Singapore, Straits 
Settlements 

Andreae, Ch., United Engineering Со, Ltd, 
Р.О. Box 399, Магвћа!-за, Johannesburg 

Arrow & Anderson, Hanneu.st, Kalgoorlie, 
Australia 

Bailey & Murphy, 60, Des Veux-rd, Hong Kong 

Barnes, J. F. E., Public Works Dept, Pieter- 
maritzburg, Natal 

Barnett & Stark, Beach-st, Penang, Straits 
Settlements 

реше Chas. Е., Adelaide-st, Brisbane, Queens- 
and 

Bovey, Dr. H. T., McGill University, Montreal 

Butterworth, К. H., 89, Pitt-st, Sydney, N.S.W. 

Carr, C. E. A., Electric Street Railway Co, Lon. 
don, Ont. 

Chambers, C.W.,355, Queen-st, Brisbane, Queens- 
land 

Cone, W. H., Electric & Gas Plants, Berlin, Ont. 

Coeke, Jolin Herbert, 75, King William-st, 
Adelaide, South Australia 

Coxon, F., 63, Pitt-st, Sydney, N.S.W. 

Crawford, W. W., 91, Pitt-st, Sydney, N. S. W. 

Cutler, A. E. šj Public Works Dept, Se N. S. W. 

Cutten Bros, Equitable-bldg, George- st, Sydney, 
N.S.W. 

Diamond, Austin, Tramway Construction Branch, 
Department of Public Works, Ss duey. N.S.W. 

Doyle, Pat, 7, Government - place, Calcutta 

Fletcher Bros. & Espin, Р.О. Вох 71, Buluwayo, 
Rhodesia, South Africa 

Fletcher, Jas., Durban, Natal, South Africa 

Granowski, O, 108, Pitt-st, Brisbane, Queensland 

Grant, C. Н. Macquarie-st, Hobart, Tasmania 

Grant, R., 52, Point-st, Pyrmont, N.S.W. 

Griffith, A., 169, Phillip-st, Sydney, N.S.W. 

Hamilton, R. A., 171, Queen.st, Brisbane, 
Queensland 

Hay, Robt., High-st, Dunedin, N.Z. 

Holgate, Henry (Ross and Holgate), 80, St 
Francoie Xavier-st, Montreal 

Johnson, Wallace Co, 1724, Notre Dame-st, 
Montreal 

Kelsch, В. S., Street Railway-chmbrs, Montreal. 
Quebec 

Michell, А. G. M., Commercial Union-bldga 
413, Colling at, Melbourne, Ausjralia 

Milne, W., 318, West-st, Durban, Natal 

Murray, Reg. A. F., National Mutual-bidys, 
Collins-st, Melbourne 

Olive, W. T., M. I. C. E., Р.О. Box, 1105 Саре 
Town, South Africa 

Rennick, F., Government Railways, Melbourne 

Ross, H. E., Equitable-bldgs, George -latreet, 
Sydney 

Rowley, H., Lombard - chambers, 277, St. 
George's-terrace, Perth, Western Australi 

Stuart-Hartland, D.A., МІС.Е, M. I. M. K., Dar- 
jeeling, India 

Taylor, Jas, 6, Bligh-ohmbre, Bligh-st, Sydney 
( Metaliferous Sydney) 

Turri (G. G.) & Co, Salisbury-bldg, 150, Queen- 
st, Melbourne 

Wise, T., Anglo-American Telegraph Co's с.в. 
“ Minia,” Halifax, Nova Scotia 

WRIGHT, EDWARD G., School of Mines, New 
Zealand 
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ENCINEERS, CENERAL. 


Adams (Wm.) & Со, 165, Clarence-st, Sydney ; 
and at Brisbane 

Andrews & Manthel, Federal Works, Holland.st, 
Wellington, N.Z. 

Babcock and Wilcox, Ltd, 83, Pitt-st, Sydney, 
N. S. W.; Ee, See also British DIVISION 
und Advt. inside back cover 

Bogle & Clark, 60, Williain-at, Launceston, Tas- 
manta 

Cossens & Black, Ltd, Crawforil- st. Dunedin, N.Z. 

Davey Pazman & Со, Ltd, Steytler’s: bldys, Love- 
day-st, Johannesburg (Reprisal Johannes. 
bury) See also BRITISH Division and Adyt. p 

Johnston (J. Barre) & Со, Leake st, Fremantle ; 
and Boulder-st, Kalgoorlie, W. Australia 

Rand Drill and Rackarock Со, 171, Clarence-st, 
Sydney, N.S.W. 

Richardson & Cruddas, Bombay 

Silverthorne and Brown, Market-sq (P.O. Box, 
2172), Johannesburg ; and Pretoria 


ENCINEERS, HYDRAULIC. 
Allo, E., Wellington, New Zealand 


Mitchell, A. G. M., Commercial Union-bldgs, 
413, Collins-st, Melbourne, Australia 


ENCINEERS, MINING. 


Turri (G. G.) & Co, Salisbury-bldg, 150, Queen- 
»t, Melbourne 


ENCINEER, MUNICIPAL. 


Stuart-Menteth, W. F., МІЕ.Е., A. M. I. C. E., 
Municipal Engineer, Lahore, Punjaub, India 


'NCINEERS' STORES, DEALERS IN. 


BPLATT, WALL & CO, Pier-st, Perth, Western 
Australia 


EXPORTERS AND IMPORTERS OF ELECTRICAL AND 
TELECRAPH PLANT. 


Turri (G. С.) & Со, Salisbury- bldg, 150, Queen- 
st, Melbourne 


FLEXIBLE CORD, MAKERS OF AND DEALERS IN. 


HENLEY'S (SOUTH AFRICA) TELEGRAPH 
WORKS CO, LTD, А апсе-| Ара, Gardner-st, 
Durban, Natal See Advt., p. 1076, and 
BRITISH DIVISION 


CENERAL SUPPLIERS OF ELECTRICAL REQUISITES. 


Turri (G. G.) & Co, Salisbury-bldg, 150, Queen- 
st, Melbourne 


IMPORTERS OF & DEALERS IN ELECTRIC STORES. 


Atkins (Chas.) & Co, Ltd, 7, Leigh-st, Adelaide ; 
and at Fremantle, Western Australia 

Bethel] & Thurston, 525-527, Hay-st, Perth, 
W. Australia 

Gibson, Battle & Co, 85, Pitt-st, Sydney, N.S.W. 

Greaves, Cotton & Co, 1, Forbes.st, Bombay 

Harris, Lee & Co, Trust-bldga, Fox-st, P. O. 
Вох 700, Johannesburg, Transvaal ; and at 
Courtis-chmbra, St. Georges-at, P. O. Box 
1274, Cape Томо 

Hartle, Galt, Dunn & Co, 71-82, William-st, 
Perth, Western Australia 


SPLATT, WALL & CO, Pier-st, Perth, Western 
Australia 

Wilson (В. G.) & Со, 152, Queen-st, Brisbane, 
Queensland 


INCANDESCENT LAMPS, MAKERS OF. 


Edison & Swan United Electric Light Company, 
Ltd, 16, Carriugton-st. Wynyard-sq, Sydney, 
N.S.W., and Commonwealth-bldgs, Adelaide- 
st, Brisbane Ser also British Division and 
Advts. facing p. 1218 


INSULATING MATERIALS, MANUFACTURERS OF. 


Hong Kong Mica Works, 14, Des Væux-rd, Hong 
Korg (А. Е. Gordon, Manager) 


LEAD COVERED CABLES, MAKERS OF. 


HENLEY’S (SOUTH AFRICA) TELEGRAPH 
WORKS CO, LTD, Alliance-bldgs, Garduer-st, 
Durban, Natal See Advt., р. 1076 and 
BRITISH DIVISION 


MACHINERY MERCHANTS AND ACENTS. 


Bleloch & O'Flaherty, 14, Brown’s-bldge, Love- 
day-st, Johannesburg, Transvaal 

Bradbury. Brady & Со, 45, Apollo-st, Fort, 
Bombay 

British Engineers Alliance, Ltd, Johannesburg 
and Port Elizabeth, South Africa 

Cameron & Sutherland, 20-26, Queen's Bridge- 
st, 5. Melbourne; and at Ballarat, Victoria, 
Australia 

Clarke, Расу & Co, 44, William- at, Market- 
bldgs, Melbourne, Australia 

Cowan (Alex.) & Sous, Limited, Melbourne, Vic- 
toria, and Sydney, N.S.W. 

De Beer, Silberberg & Co, 439-443, Bourke.st, 
Melbourne 

Framji Cowasji, 44, Tamarind-lane, Fort, Bombay 

Frankel (Г.) & Co, 114, Edward-st, Brisbane, 
Queen-land 

Goodall (T. M.) & Co, 129, Hay-st, Sydney, 
N.S.W. 

Hervey, R. A., 171, Clarence-st, Sydney, N.S.W. 

Knox, Schlapp & Co, 163-9, William-&t, Melbourne 

McArthur (W. & A.), Ltd, 15, Macquarie-pl, 
Sydney, N.S.W. 

McLaughlin, W. J., 476, Collins-st, Melbourne 

McLennan & Co, 142, Alice-st, Brisbane,Queens- 
land 

Maddison, G., 224, Pitt-st, Sydney, N.S.W. 

Rand Drill and Rackarock Co, 171, Clarence.st, 
Sydney, N.S.W. (Mining Machinery and 
Explosives) 

Scrutton (R. L.) & Co, 97, Clarence-st, Sydney, 
N.S.W. 

Sonnenschein, Jacob, National Mutual-bldge, 
Queen-st, Brisbane, Quetnsland 

SPLaTT, WALL & CO, Pier-st, Perth, Western 
Australia 

Sykes S.) & Со, Р.О. Box 2505, 7, Loveday-st, 
Johannesburg, Transvaal 

Universal Machinery Supply Co, Mosman-st, 
Charters Towers, Queensland 

Volta Electric Storage Co, 39, James-at South, 
Hamilton, Ont. 
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MANUFACTURERS’ ACENTS. 


Turri (G. G.) & Co, Saliebury-bldg, 150, Queen- 
st, Melbourne 


MANUFACTURERS’ REPRESENTATIVES. 


Turri (0. 6.) & Со, Salisbury-bldg, 150, Queen- 
st, Melbourne 


PATENT ACENTS AND EXPERTS. 


Burgess, С. Stanley, 75 & 75, National Mutual- 
bldgs King William-st, Adelaide, South 
Australia 

Collison & Со, Eagle-chmbere, King William-st, 
Adelaide, S. Australia 

Evans, Owen N.,481-483, Temple-bldg, Montreal, 
Canada 

HERSHENSOHNN, JOSHUA, Jun. Box 56, 226, 
Longmarket-st, Pietermaritzburg, Natal 
(Hersh Pietermaritzburg Natal) 

Lavgford, Е. L., Hobart, Tasmania 

Phillips, Ormonde & Co, 533, Collins-st, Mel- 
bourne, Victoria 

Roberta, C. H., Esk-st, Invercargill, N.Z. 

TURRI (d. d.) & CO, Salisbury-bldg, 150, Queen- 
st, Melbourne 

Walsh, Fred, 23, Elizabeth-at, Sydney, Australia 
( Valse Sydney, 1137) 


PATENT AND TRADE MARK RECISTRATION AGENTS. 


TURRI (d. d.) & CO, Salisbury -bldg, 150, Queen- 
st, Melbourne 


PUBLICATIONS, ELECTRICAL AND ENCINEERINC. 


Australian Mining Standard and Electrical Record 
(weekly), 31, Queen-st, Melbourne, Victoria ; 
and Sydney, N.S.W. (Ann. sub., 50s.) 

Canadian Electrical News and Engineering 
Journal (monthly) 106-109, Confederation 
Life-bldg, Toronto; and at Montreal, 
Canada (Price $1 per ann.) 

Canadian Engineer and Electrical Science 
Review (monthly), Fraser-bldg, Montreal ; 
and 18, Court-st, Toronto, Ont. (Anu. sub., 
$1.00 ; Great Britain 4e.) Сс 

Canadian Hardware and Metal Merchant 
(monthly), 26, Front-st E., Toronto, Canada 

Canadian Manufacturer (semi-monthly), Mckin- 
non-bldg, King-st, Toronto, Оп (Апр. 
sub., $1.50; P. U., 108.) 

Indian and Eastern Engineer (monthly), 14, 
Clive- at, Calcutta. (Ann. sub., 158.) 

Indian Textile Journal (monthly), 27, Medows- 
st, Fort, Bombay. (Ann. sub., P.U., 98.) 

INDIAN TEXTILE, MECHANICAL & ELECTRICAL 
NEWS (monthly) 16, Parsee Bazaar-st, 
Bombay (Ann. sub. Кз. 9; Single copies 
As. 12.) See Advt., p. 1154 

Industries (monthly), Acutt’s-arcade, Durban, 
Natal (Ann. aub, P.U., 78.) 

Transmitter, organ of N.S.W. Telegraph Service 
ша Box 1139, G. P. O., Sydney (Price 

(| 
) 


SOCIETIES AND INSTITUTIONS. 


Canadian Association of Stationary Engineers 
Toronto, Ontario For Officers, sce p. 1347 


Canadian Electrical Association, 106-109, Con. 
federation Life-bldg, Toronto, Ont. For 
Officcrs, see page 1347 

Canadian Society of Civil Engineers, 877, Dor- 
chester-st, Montreal 

Chemical, Metallurgical and Mining Society of 
S. Africa, P.O. Box 4375, Johannesburg ` 

Electric Club of Victoria, 9, Queen-st, Mel- 
bourne For Officers, see page 1348 

Electrical Association of New South Wales, 
Sydney For Officers, see page 1348 

Engineering Association of New South Wales, 
Sydney, N.S.W. For Officers, see p. 1348 

Engineers’ Association, Marine Club-bldgs, 
Singapore, Straits Settlements 

Institution of Engineers and Shipbuilders, Hong 
Kong 

Maritime Electrical Association, Halifax, NS 

New South Wales Postal and Electric Telegraph 
Society, Sydney, N.S.W. 

Nova Scotian Iustitute of Science, Halifax Рот 
Officers, sce page 1348 | 

Royal Society of Canada, 60, Lisgar-st, Ottawa, 
Canada For Officers, see page 1348 

Royal Society of New South Wales, 5-7, Eliza- 
beth-st, Sydney 

Royal Society of Tasmania, Hobart, Tasmania 

Royal Society of Victoria, Melbourne For 
Officers, see p. 1348 

South African Association of Engineers, Johannes- 
burg, Transvaal (D. Gilmore, Pres. ; W. E. 
Cursons, Sec.) | 

Victorian Institute of Engineers, 178, Collins-st, 
Melbourne 


SWITCHES, MAKERS OF. 
“PIVOT” and “IMPROVED PIONEER."-- 


Lundberg, A.P., Pioneer arce 
Electrical Works, 477-487, ЈЕКТЕНК 
Liverpool-rd, London,Eng- 


land See Advt., р. 1393 TRADE MARK 


TELECRAPH AND CABLE COMPANIES. 


ANGLO-AMERICAN TELEGRAPH СОМ. 
PANY, Limited, corner St. Sacrament and 
St. François Xavier-sts, Montreal, Quebec 
(See also British Division). See Advt. 
р. exxxvi. 

Dominion Telegraph Company, 18-20, Toronto- 
st, East Toronto, Canada 

Great North Western Telegraph Company, 17. 
Wellington-st, East Toronto, Canada 

Marconi Wireless Telegraph Co, Montreal 
Quebec 

Montreal Telegraph Compan;, Montreal, Canada 

North-American Telegraph Co, Ottawa, Ontario 


TELECRAPH ENCINEERS. 


Aspinall, Е. S., Eastern District Government 
Telegraphs, c/o G.P.O., Cape Town, S. Africa 

Bowden, W. H., Telegraph Dept, East London. 
S. Africa 

Bradford, John R., Telegraph Office, Brisbane 

Bramble, E. W., Government Telegraphs, О.Р. O. 
Sydney, N.S.W. 

Butcher, S., Indo-European Telegraph Depart- 
ment, Jask, India 
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Cole, C. J., Eastern Extension Telegraph Со, 
Perth, W. Australia 
D'Aranjo, P., Post. and Telegraph Department, 
Seremban, Negri Sembilan, Straits Nettle- 
menta 
Dircks, А. A., Electric Telegraph Department, 
6. P. O., Sydney, N.S.W. 
Duff, C. F., Postal Telegraph Departnient, 
Kingston, Jamaica 
Edwards, J. P., Governinent Telegraphs, Cape 
Towu. South Africa 
Forbes, J. M., c/o G.P.O., Cape Town, S. Africa 
Gell, John, Government Telegraph, Welling- 
ton, New Zealand 
Gilbert, John, Government Telegraphs, Kimber- 
ley. South Africa 
Gunter, Е. E., Govt. Telegraphs, Rangoon, Burma 
Harrison, N., Governinent Telegraplis, Transvaal 
Henderson, W. P., Indian Government Tele- 
graph Department, Barrack pore 
Maginnity, Andrew T., Post and Telegraph 
Departinent, Nelson, New Zealand 
Morrison, Albert Edward, Anglo-American Tele- 
graph Co, Charlottetown, Prince Edward 
Island 
Murphy, J. D., Telegraph Department, Brisbane. 
Queensland 
Neale, J. E., Great Indian Peninsular Railway, 
Вуса а, India 
Nelson. J. Y., Postal Telegraph Departinent, 
G.P.O., Sydney, N. S. W. 
Rebeiro, А. J. L., Eastern. Extension Telegraph 
Co, Madras 
Simpson, M. G., Indian Government Telegraph 
Workshops, Alipore, Calcutta 
Sissison, F. J., Telegraph Department. Cape Town 
Smith, З. Н. H., Goveinmenc Telegraphs, Bris- 
bane, Queensland 
Walker, Frank, Telegraph Department, Bris- 
bane, Queensland 
Warren, H., Каме Extension & Gt. Northern 
Telegraph Co’s Station, Hong Kong 
Wilson, S. Newcome, Indo-European Govern- 
ment Telegraph Department, Karachi 


TELECRAPH (&с.) SUPERINTENDENTS, MANACERS, 
AND INSPECTORS (COVERNMENT AND COMPANIES’). 


Baxendale, A. S., Selangor, Straits Nettlements 

hayly, H. V., Hobart, Tasinania 

Beck, J. M., Eastern Extension Telegraph Co, 
Hong Kong (Manager in China) 

Bellamy, W., Anglo-American Telegraph Сош- 

ny, Heart's Content, Newfoundland 

Bent, W., Pacilic Cable Board, Norfolk Island, 
N.S.W. d 

Berrington, T. D., indian Government Tele- 
graphs, Caleutta 

Bourne, Robt. O., Postal and Telegraph Depart- 
ment, BDr*bane, Queensland (Inspector) 

Browning, Walter W., Eastern. Exteusiou Tele- 
graph Co, Sydney, N.S.W. (Supt.) 

Erownridge, W., Eastern Extension Telegraph 
Co, Malacca (Supt.) 

Рискей, C. P., Government Telegraphs, Penang, 
Straits Settlements 

suckland, R. G. S, Eastern Extension Tele- 

ph Co, Penang, Straits Settlements 

Budge, D., Halifax and Bermudas Cable Co, 

Halifax, Nova Scotia (Gen. Station Supt.) 


ud re EE 


Bullard, W., Eastern Extension Telegraph Со, 
Shanghai (Supt.) 

Burne, O., Indian Government Telegraph,Caleutta 

Caine, Lionel E., Superintendent of. Telegraph, 
Uganda State Rulway, Mombasa, British 
East Africa 

Сајгаџан, A. J., Eastern Extension, Australasia 
and China Telegraph Со, Madras (Supt.) 

Cameron, A., Кахјеги Extension Telegraph Co, 
Port Darwin (Supt.) 

Carlisle, H.. Eastern and South African Telegraph 
Co, Durban, Natal, South Africa (Supt.) 
Coghlan, J. J., Direct West India Cable Co, 

Grand Turk, Turks and Caicos 

Cole, С. J., Superintendent, Eastern Extension, 
Australasia aud China Telegraph Co, Perth, 
W. Australia 

Cole, №. E., Atrican Direct Telegraph Company, 
brass, West Atrica (COtficer-in-Clharge) 

Collard, W. W., Eastern & South African Teie- 
graph Co, St. Helena Supt.) 

Coverdale, J.. Governinent Telegraph Depart- 
ment, Sale, Victoria 

Cowl, T. H., Bowen, North Queensland 

Cuthbert. D., Расте Cable Board, Fanning 
Island, Pacitie (Supt) 

Darby, R., Eastern Extension, Australasia & China 
Telegraph Co Georgetown, Tasmania (Supt.) 

Davey, J. H., Eastern Telegraph Company, Воша- 
bay (Supt.; 

Davidson, Е. C., Perak, Straits Settlements 
(Asst. Supt.! 

Davy, Capt. C. W., R.E., Supt. of Telegraphs, 
South Atrican Central Railways, Р.О. Вох, 
302, Pretoria, 5. Africa 

Devitt, Thos, Eastern Telegraph Co, Aden 
(Supt.) 

Dickenson, 8. S., Comunercial Cable Company, 
Linuted, Hazel Hill, Guysborough County, 
Nova Scotia 

Duff, B., Post and Telegraph Dept.. Cape Town 

Dwight, Н. P., Great Моча Western ‘Telegraph 
Co ot Canada, 17. Wellington-at, E. Toronto, 
Canada (President) 

Dyer, R. II., Sandakan, North Borneo (Asst. 
Posunaster-General) 

Elrington, R.. ls Grade, Indian Government 
Telegrapha, Calcutta 

Eyre, G. H.. African ‘Prans-Continental Telegraph 
Co, Salisbury, Rhodesia | Manager) 

Falck, D. G. A., Bloemfontein, Orange River 
Colony, 8. Africa 

Fenn, Samuel, Direct United States Cable 
Company, Halifax, Nova Scotia 

Fenton, А. E., Cavadian Расте Telegragh Co, 
Fort Willtam, Canada (Local Manager) 

Ferne, James, City Fire Alarm Telegraphs, 
Montreal, Canada (Supt.) 

Fonseca, J. E., Eastern Exteusion Telegraph Co, 
Roebuck Bay (Supt.) 

Foord, A. W., Indian Government Telegraphs, 


Calcutta (Supt.) | 
Foy, F. B., Western Telegraph Co., St. Vincent 
Сирс.) 


French, Ми: S. R., K. C. M. G., G. P. O., Саре Town 
(Postmaster-General and General Manager) 
Furby, W. S., Government Telegraphs, Welling- 
ton, New Zealand 
Gannaway, J. W., Government Telegraphs, 
Christchurch, N.Z. (Inspector) 
к-р 98 
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Gardner, J., Eastern and South African Tele- 
graph Co, Ascension (Officer-in- Charge) 

Gardner, J., Eastern Telegraph Co, Ascension 
(Clerk-in-Charge) 

Giles, W. H., Eastern Extension Telegraph Co, 
Singapore (Manager in Straits) 

Gompertz, К. L. D., Indian Government Tele- 
graphs, Calcutta 

Govindon, W., Government Railway Telegraphs, 
Selangor, Straits Settlements (Acting In- 
spector) 

Grut, S. H. A., Halifax and Bermudas Cable Co, 
Hamilton, Bermuda 

Hansen, J., Great Northern Telegraph Company, 
Hong Kong 

Hardaker, T. T., Govt. Telegraphs, Pietermaritz- 
burg, Natal (Dir.) 

Hall, A., African Direct Telegraph Co, Bathurst 
(Supt.) 

Hendry, J. C., Eastern Extension, Australasia 
and China Telegraph Co, Labuan, Borneo, 
(Supt.) 

Hensley, J. W., Indian Government Telegraphs, 
Calcutta, India 

Hill, A. P., Indian Government Telegraphs, 
Calcutta (Snpt.) f 

Hobson, S. G., Selangor, Straits Settlements 
(Asst. Supt.) 

Holmes, Wm. A., Victorian Railways, Melbourne, 
Victoria 

Hurdus, E., African Direct Telegraph Co, Accra, 
West Africa (Gen. Supt.) 

James, Charles S., Indian Government Tele- 
graphs, Calcutta 

James, T. C., Anglo-American Telegraph Com- 
pany, Charlottetown, Prince Edward Island 

James, T. L., Government Telegraphs, Calcutta 
(Asst. Supt.) 

Јашневоо, H., African Direct "Telegraph Co, 
Accra (Gen. Supt.) 

Joachim, C., Port Louis, Mauritius (Inspector) 

Johnston, J. M. L., Posts and Telegraphe, Ade- 
laide, S. Australia 

Judd, T. C., Pacific Cable Board, Southport, 
Queensland 

Keeley, D. H., Government Telegraph Service, 
Ottawa, Canada (General Superintendent) 

Kent, Jas., P.O. Box 2285, Montreal, Canada 

Knight, W. А. R., Eastern Extension Telegraph 
Co, Hong Kong, China (Supervisor) 

Laing. Wm. D.. Eastern Extension Telegraph 
Co, Wei-hai- Wei, China (Supt.) 

Lange-Petersen, V., Great Northern Telegraph 
Co, Hong Kong 

Larkins, A. B., Government Telegraphs, Calcutta, 
(Dep. Dir. Gen.) | 

Leach, Е. A., Indian Govt. Telegraphs, Calcutta 

Lees, В. O., Indian Government Telegraphs, 
Calcutta (Chief Supt.) 

Little, A. D., Eastern Telegraph Company, 
Perim Island (Supt.) 

McAlpine, G., Port Louis, Mauritius (Adviser) 

McDonald, J. J., Government Railways, Hobart, 

· Tasmania (Supt.) 

Mackay, A. M. Anglo-American Telegraph 
Company, Ltd, St. John's, Newfoundland 

Mackenzie, H. V., Reilway Dept, Sydney, N.S.W. 
(Inspector) 

McKnight, P., Government Telegraphs, Perth, 
W. Australia (Asst. Manager) 


McLachlan, R. G., Pacific Cable Board, Pamfield 
Creek, Vancouver, B.C. (Supt.) 

McMullen, B., Persian Gulf Telegraphs, Karachi 
India 

Macpherson, Н. W., Eastern Extension, Telegraph 
„Со, Cocos (Supt.) ‚ 

Maxwell, Е., Eastern and 5. African Telegraph 
Co Mahé, Seychelles (Supt.) 

Meddings, W. G., Auckland, N.Z. (Inspector) 

Moncrieff, A. B., Government Railways, Adelaide, 
S. Australia 

Montagu, Drogo, G.P.O., Colombo, Ceylon 

Moyes, John W., Punjab Division Government 
Telegraphs, Umballa, India (Asst. Supt.) 

Nelson, Peter J., Government Telegraphs, 
Perak, Strait Settlements 

Nielsen, O., Gt. Northern Telegraph Co, Hong 
Kong (Supt.) 

Olphert, H. S., Government Telegraphs, Cal- 
cutta, India 

Olver, G. T. W., Government Telegraphs, Fort, 
Bombay, India 

Orchiston, J., Government Telegraphs, Dunedin, 
N.Z. (Inspector) 

Palmer, А. L. H., Indian Government Tele- 
graphs, Calcutta 

Parish, —, Pacific Cable Board, Suva, Fiji (Chief 
Supt.) 

Pattie, J. A., Eastern Extension Telegraph Co, 
Hong Kong (Asst. Supt.) 

Pillai, A. A., Perak, Straits Settlements (In- 
apector) 

Pinhay, H. T., M.I.E.E., Indian Government 
Telegraphs, Calcutta (Supt.) 

Pope, Edwin, Canadian Government‘ Telegraphs, 
Quebec Canada (Supt.) 

Procter, W. D., Eastern Exteusion, Australasia 
and China Telegraph Co, Penang, Straits 
Settlements (Acting Asst. Supt.) 

Prosser, A. W., Eastern Telegraph Co, Malta 
(Supt ) 

Pyne, Rai Shree Bollychand, Indian Government 
Telegraphs, 70, Rambagau-lane, Joraskam, 
Calcutta 

Raper, F., Bombay Telephone Co, Ltd, Elphin- 
stone Circle, Bombay (Manager) 

Richards, J. B., Government Telegraphs, Adelaide, 
S. Australia 

Richmond, P. T., Eastern and South African 
Telegraph Co, Rodrigues Island (Supt.) 

Robertson, C. C., Government Telegraphe, Nel- 
son, N.Z. (Inspector) 

Rock, Geo. A., Direct West India Cable Co, 
Kingston, Jamaica (Supt.) 

Roddis, В. R., Government Telegraphs, U mballa, 
India (Asst. Supt.) 

Scovell, G. R., African Direct Telegraph Co, 
Sierra Leone (Supt.) 

Segrave, Wm., J.P, Eastern Extension 
Telegraph Co, Flinders, Victoria (Su pt.) 
Selfe, P. H., Eastern Extension, Australasia and 
China Telegraph Company, Nelson, N.Z. 

(Supt.) 

Sheppard, Percy, British North Borneo Govt. 
Telegraphs, Sandakan, British North Borneo 
(Asat. Supt.) 

Sice, М. Е. D., Government Telegraphe, Agra 
Indi 

Singh, В. Surdar, Umballa Sub- Division, Um- 
balla, Punjab, India (Asst. Supt.) 
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Smith, A. В., G.N.W. Telegraph Со, Toronto, 
Ont. Supt.) 

Snook, E. W., Government Telegraphs and 
Telephones, Perth, W. Australia Dir. Gen.) 

Spratt, G. O., Eastern Telegraph Co, Gibraltar 
(Superintendent) 

Stevens, G. P., Post & Telegraph Department, 
Perth, W. Australia 

Stiff, B. M., Canadian Pacific Telegraph Со, 
Calgary, Canada (Local Manager) 

Styan, H.S., M.J.E.E., Indian Government Теје- 
graphs, Caleutta 

Swiggs, F. W., Western Telegraph Co, St. Vin- 
cent (Asst. Supt.) 

Tait, P., Eastern Telegraph Company, Саре Town 
(Supt.) 

Tan Chang Tiong, Public Works and Survey 
Dept., Malacca (Supt.) 

Thomas, Ivor C., M. I. E. E., Indian Government 
Telegraphs, Calcutta 

Todd, Sir Chas., K. C. M. G., Government. Tele- 
graphs, Adelaide, South Australia — (Post- 
master General) 

Trenaman, L. P., African Direct Telegraph Co, 
Bonny (Supt.) 

Warren, Win., Eastern. Extension Australasia 
and China Telegraph Co, Australian Widows’ 
Fund-bldg, Collins and William-sts. Mel- 
bourne, Victoria (Manager in Australasia) 

Webster, L., Eastern Extension Telegraph Co, 
Adelaide, S. Australia (Supt.) 

Wilson, Harry C., Government Telegraphs, King- 
ston, Jamaica (Superintendent) 

Wolfe, R. T., Eastern Extension Telegraph Co, 
Cape St. James (Supt.) 

Woolward, К. S.. African Direct Telegraph Com- 
pany, Bathurst, West Africa 

Wray, L. R., African Direct Telegraph Со, 
Accra (Supt.) 


TELECRAPH WIRE MANUFACTURERS. 


НЕМЕУ 8 (SOUTH AFRICA) TELEGRAPH, 
WORKS CO, LTD, Alliance-bldga, Gardner-st, 
Durban, Natal See Advt., p. 1076, and 
Ввгт1зн DIVISION 


TELEPHONE CABLES, MAKERS OF 


HENLE?’S (SOUTH AFRICA) TELEGRAPH 
WORKS 00, LTD, Alliance-bldga, Gardner-st, 
Durban, Natal See Advt., р. 1076, and 
BritisH Division 


TELEPHONE COMPANIES. 


Barbados Telephone Co, Bridgetown, West Indies 

Bell Telephone Company of Canada, Ltd, 1760, 
Notre Daine-st, Montreal 

Bengal Telephone Company, Limited, 7, Council 
House-st, Calcutta 

Bermuda Telephone Co, Ltd, Hamilton, Bermudas 

Bombay Telephone Company, Elphinstone 
Circle, Bombay, India 

China and Japan Telephone and Electric Co, 
2, Ice House-rd, Hong Kong 

Commercial Telephone Co, Brunswick-sq, Port 
of Spain, W. Indies 

Jamaica 'T'elephone Co, Kingston, Jamaica 

McFarlane, L. B., Bell Telephone, Montreal, 


Canada 


Natal Telephone Co, Field-st, Durban, Natal 
New Brunswick Telephone Co, St. John, New 
zrunswiek 

Nova Scotia Telephone Со. Ltd, Halifax, X. S. 

Oriental Telephone and Electric Со, Ltd. 5. 
Manyoe-lane, Caleutta, and at Madras, and 
Port Louis, Mauritius, Хе. 

Penang Telephone Со, Perak, Straits Settle- 
ments 

St. Martin's Telephone Co, St. Martins, N.B., 
Canada 

Stark Telephone, Light and Power System, Ltd 
Toronto Junction, Toronto, Canada 


TELEPHONE ENCINEERS AND SUPERINTENDENTS. 


Alsing, J., Teleohone Exchange, Georgetown, 
British Guiana 

Anthony, R. M., Sandakan, North Borneo 
(Inspector) 
Bowman, John J., Oriental Telephone and Elec- 
tric Co, Rangoon and Moulinein, Burma 
Dauphin, Н. A., Bell Telephone Co, Quebec, 
Canada 

Donald, J. B., General Manager, Western Tele- 
phone Co, Calgary, Alberta, Canada 

Dufresne, L. A., City Telephone Department, 
Montreal, Canada 

Gunther, J. H., Bell Telephone Co, Listowel, 
Ont. : Manager) 

Lalonde, E. I., Oriental Telephone and Electric 
Company, Ltd, Port Louis, Mauritius 
Saunders, J. B.. M. I. E. E., General Manager 
Benyal Telephone Co, Ltd, Council Hou-e- 

st, Calcutta 


TRAMWAYS AND STREET RAILWAYS (ELECTRIC) 


Adelaide Electric Tramway Со, Currie-st, 
Adelaide 

Auckland Electric Tramway Co, Auckland 

Berlin & Waterloo Street Railway Co, Berlin, Ont. 

Brisbane Tramway, Ltd, 51, Countess-st, Bris- 
bane 

British Columbia Electric RailwayCo, Vancouver, 


Camps Bay Electric Tramways, Ltd, Camps 
Bay, Cape Town, S. Africa 

Halifax Electric Tramway Co, Ltd, Halifax, Nova 
Scotia | 

Hamilton, Grimsby & Beamaville Electric Rly Co, 
Hamilton, Ont., Canada 

Hong Kong Electric Traction Co, Ltd, Hong 
Kong (J. Gray Scott, Chief Engineer and 
Manager) Е 

Kalgoorlie Electric Tramway Со, Maritana-st, 
Kalgoorlie, W. Australia 

Montreal Street {Electric) Railway Co, Montreal 

Perth Electric Tramways, Ltd, Perth, Western 
Australia 

Port Elizabeth Electric Tramway Co, Ltd, Valley. 
rd, Port Elizabeth, South Africa 

St. John Street Railway Co, St. John, N.B. 

Toronto Rly Co, Toronto, Ont., Canada 


WIRE AND CABLE MANUFACTURERS AND DEALERS. 


HENLEYS (SOUTH AFRICA) TELEGRAPH 
WORKS CO, LTD, Alliance-bldgs, Gardner-st, 
Durban, Natal See Advt., p. 1076 and 
Вытзн Division 
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DIE ÁLTSETE UND BESTE ENGLISCHE ELEKTROTECHNISOHB WOOHENSCHRIFT. 


ERSCHEINT JEDEN FREITAG, PREIS ба, PORTOFREI, 654. 


THE ELECTRICIAN. 


‘THF ELECTRICIAN” wurde ursprünglich im Jahre 1863 gegründet, in einer Form,' welche der heutigen Ausgabe 
ähnlich war. Nachdem diese Zeitschrift wahrend etwa drei Jahren eine hervorragende Stellung unter den wisseusc 
lichen Zeitschriften eingenommen hatte, wurde sie wieder aufgegeben, nicht ohre dass aie gezeigt batte, dass eine solche 
Zeitschrift eine bedeutende Stellung unter den wissenschaftlichen und technischen Zeitschriften einzunehmen im 
Stande war. 

In der Zeit von 1865 bis 1878 wurde “Tuer ErrcrRIcIAN ' allseitig vermisst, da keine Wochenschrift welche sich 
mit den Interessen der Elektrotechnik befasste. vorhanden war; uud so wurde der ELECTRICIAN '' von einigen Persönlich- 
keiten, welche ein bedeutendes Interesse an der Telegrapbentechnik, dem damaligen Hauptindustrie zweige der 
Elektrotechnik batten, wieder von neuem ins Leben gerufen, nnd ala das leitende Organ der elektrotechnischen W issen- 
schaft und Industrie begründet. *°'Г'нк ELECTRICIAN ” ist вопас das alteste elektrotechnische Fachblatt. Seit seiner 
zweiten Begrundung, namentlich aber seit dem Jahre 1887 machte THE EtrrcrgrciaN " rasche Fortschritte, und brachte 
atets in einzehender und umfassender Weise alle grossen Entdeckungen und Uutersuchuugen der elektrotechnischen 
Wissenschaft und deren praktische Verwendung zur Kenntniss seiner Leser. Die Jahrgange des ELEcru1CIAN "' sind 
eine wertvolle Sanunlung von Original Aufsatzen und von Artikeln von beinahe allen hervorragenden olektrotechnischen 
Schriftstellern. Als Mitarbeiter seien unter Anderen die folgenden genannt 


Prof. W. G. Adams, Prof. George Forbes, Mr. W. M. Morley, Dr. W. Spottiswoode. 
Мг. G. L. Addenbrovke, | Prof. W. Garnett, Dr. Alex. Muirhead, | Mr. J. T. Sprague, 

Sir James Anderson, Mr. W. Geipel, Prof. John Perry, Prof. Balfour Stewart, 
Mr. L. B. Atkiuson, Dr. Gladstone, міт W. H. Preece, | Dr. М. E. Sumpner, 


Prof. W. F. Harrett, Dr. George Gore, Lord Rayleigh, . Mr. Nikola Tesla, 


Mr. Shelford Bidwell, Mr. Oliver Heaviside, Prof. Rowland, 


| 
Prof. W. E. Ayrton, | Prof. К. T. Glazebrook, ‚ Mr, J. S. Raworth, Mr. Јатев Swinburne, 
| Mr. H. l'omlinson, 


Mr. T. Н. Blakesley, Prof. von Helmholtz, Prof. Rucker, Prof. Silvanus Thompson, 


| 

| | 
Мг. C. Vernon Boys, Dr. Н. Hertz, | Mr. Warren de la Rue, | Mr. Elihu Thomson, 
Major P. Cardew, | Mr. Paget Higgs, Sir David Salomons, Lord Kelvin, 
Mr. Е. T. Carter, Dr. Edward Hopkinson, Dr. Paul Schoop, Prof. J. J Thomson, 
Mr. R. E. Crompton, Dr. John Hopkinson, | Mr. Louis Schwendler, ! Mr. A. P. Trotter, 
Prof. W. Crookes, Prof. E. J, Houston. | Mr. С. F. C. Searle, | Мг. G. W. de Tunzelmann, 
Prof. Ј. Dewar, Prof. D. E. Hughes, Nr. J. S. Sellon, , Prof. John Tyndall, 
Мт. W. B. Екхоп, Mr. Gisbert Карр, | Mr. Alex. Siemens, Mr. EK. J. Мад», 
Mr. Sydney Evershed, Prof. A. B. W. Kennedy, Di. Werner Siemens, | Mr. F. C. Webb, 
Prof. J. A. Ewing, мт. А. E. Kennelly, Mr. M. Holroyd Smith, Mr. F. M. Weymouth, 
Mr. C. А. Faure, , Sir Oliver Lodge, Me. Willoughby Smith, Mr. H. D. Wilkinson, 
Mr.DesmondG.FitzGerald, |! Prof. J. Clerk Maxwell, Mr. Albion T. Snell, Dr. Zetzache, 
Dr. J. A. Fleming, Prof. Mengurini, Mr. W. H. Snell, | u. S. w., u. в. W, 


Auch alle Vorträge welche vou hervorragenden Minnern in den bedeutensten' technischen Gesellschaften der Welt 
gehalten wurden. sowie die Diskussionen darüber sind im ELECTRICIAN “ zu finden. 

Nicht minder bietet der ELEcriüuciAN ” eine vollständige Sammlung aller juristischen Untersuchungen, welche 
die Gerichtsh fe in den letzten 14 Jahren beschaftigten, und Tur. ELFCrRICIAN " geniesst bei den Gerichtsh fen in allen 
elektrotechnischen Fragen eiu hervorragendes authoritatives Ansehen. In dieser Beziehung, sie nur auf die Akten über 
die Edison- und Swan-Patente, die Kompound-Wickelung-Patente, die Hoch- und Nieder.Spannuugs Systeme, die 
Akkumulatoren-Patente, die Telepbon- Patente, u. s. w., verwiesen, in welchen ‘Tur Еткствастах " als eine Authoritat 
angezogen und von den Parteien auerkannt wurde, 

Eine stehende Rubrik des ELECTRICIAN ” bilden die worteetreuen Berichte über die Sitzungen der elektrischen 
Gesellschaften und Korporationen, und wahrend “Тнк ErrcrkictlaoN ' niemals. die Gebiete, deren Bearbeitung deu 
finanziellen Blattern allein gebuhrt, beruhrt hat, ко bietet er andererseits allwochentlieh cuverlassige, ausfubrliche und 
vollkommen unabhaneige tfiuanzielle Berichte. Finanziellen Interessen irgend welcher Art steht er fern nnd sucht seine 
ansschhessliche Aufenbe in der Forderung der Interessen des Fachs, welchem zu dienen er berufen ist. THE ELK- 
TRICIAN"' bringt Berichte uber Versammlungen u. в. w. bi einschliesslich Donnerstags, во dass die Interessenten ihre 
Nummer durch die Freitag. Morgen-Post erhalten. 

Die Original-Artikel des Errctiteran’’ werden von Männern vertasst, welche keinerlei personliches Interesse 
an elektrischen Systemen haben, und deren Aufgabe lediglich in der allgemeinen Forderung der elektrotechnischen W is- 
senschaft und Industrie besteht. Viele dieser Original-Artikel sind inzwischen von ihren Verfassern in Buchform um- 
паде und herausgegeben worden. Dieselben bilden den Kern der“ Kicctrician Series,” uber welche umstehend 

aberes zu tiuden ist. 

Zahlt Тик EíkcTRICIAN"" zu seinen Mitarbeitern die angesehensten Denk er und Praktiker unserer Zeit, so finden 
sich seine Leser in allen Theilen der Welt, und keine englische Zeitschrift seiner Art besitzt eiue «o groase Kundschaft 
als “Turk Enrerniciax.”” Die Bande werden іш Mai und November abgeschlossen, und bilden den vollstandigsten Bericht 
uber die elektrotechnische Wissenschaft und Praxis, welcher in irgend einer Sprache gefunden werden kanu. 

Auch fur die technische Fortbildung ist “ TAT ErkcTRICIAN" von unschatzbarem Nutzen, und nat viel zu der 
heutigen grossen Verbreitung elektrotechnischer Kentnisse beigetragen. Wer in der Elektrotechnik nach Ehre und Ruhm 
strebt, kann mit dem nimmer rastenden Laufe der Erfindungen, welche jeder Tag der Elektrotechnik bringt gleicheu 
Schritt nicht halten ohne das fortwabrende eingehende Studium der Spalten des hervorragendsten elektrotechnischen 
Blattes, dos ELECTRICIAN.” 


ABONNEMENTSPREIS : 


ко JAHR. Pro SEMESTER, Pro QuarraL, 
England..... ................ su edd иза и С M. 26 .... . II. 13. 00On⸗ м 6.59 
Weltpostvereln .............................. зо a @ Jus 5 


Die bedeutende Verbreitung des Еркститстах" welche alle anderen Englischen Fachblitter weit 
übertrifft, dabei sein massiger Preis, machen denselben zum 


BESTEN BLATTE FUR ANNONCEN. 


Zu beziehen von 


“THE ELECTRICIAN” PRINTING AHD PUBLISING COMPANY, LIMITED, 


Und von allen Buchhandlungen. 


| 


Hooks for Electricians, Electrical Engineers, and 
Electrical Students. January, 1904. 


НЕ Publisher of Tur ErgcTRICIAN" has compiled a very complete List of Books 
on Electrical and Allied Subjects, all or any of which can be obtained direct from 
"Tus Evecrrictan” PRINTING AND Ровызнихе Company, Limiten, Salisbury Court, 
Fleet Street, London, England. Telegrams and Cablegrams, ‘‘ Electrician Newspaper 
London. Telephone No. 949 Holborn. 

Any of the Works mentioned in this List will be forwarded to any address in the 
United Kingdom, on receipt of the quoted price. Теп per cent. must be added for 
postage on foreign orders. 

Copies of any known Work on the Theory or Practice of Electricity, or relating to 
апу particular application of Electricity, or of an Electrical or Engineering character 
(either British or Foreign), can be ordered through this Compauy Inquiries respecting 
the Latest and Best Books on Electrical Subjects will be answered by post, Free of Charge. 
The Company supplies Books and Publications of every description at closest marker 
псев, and is prepared to quote for Complete Library Outfita for Public or Private 

ibraries, especially in connection with the requirements of Technical Training Institutions. 

Copies of the Electric Lighting, Telegraphs, and other Acts (public or private), 
relating to Lighting or Traction; also Board of Trade Forms and Orders and all the various 
documents issued by the British Goverment Depts. can be supplied by the Electrician Co. 

Daily, Weekly, or Monthly parcels of Miscellaneous Books and Publications, for 
London, the Provinces, or Abroad, made up on the best possible terms. 

Occasionally, slightly soiled copies of Electrical and other Books are on hand to 
be disposed of at reduced rates. ‘‘SpectaL OrrER Lists forwarded on application. 

Cheques and Postal Orders to be made payable to The Electrician Printing 
and Publishing Company, Limited," and to be crossed ** Coutts and Co." 


“The Electrician” Series of Standard Works. 


[All fully Illustrated, and with very Complete Indices. 


РАСИ. РАСЕ. 
“The Electrician” — Eleotríoal Trades | Signalling Across Space Without Wires — ... 10 
Direotory and Handbook (Annually) .. 8 Secondary Batteries,their Manufacture &Use 10 
Eleotromagnetio Theory (Vols. J. and 11.) 4 | The Manufacture of Elootrio Light Carbons 11 
Vol. 111. 15 in preparation. | The Art of Eleotrolytio Separation of Metals 11 
Magnetio Induction in Iron and other Metais — 4 | — Eleotro-Chemistry . 1 
Primary Batteries, thoir Construction and Use — € > — Praotica! Notes for Electrical Students . 11 
Electric Lamps and Eleotrio Lighting 5 | Electrical Laboratory Notes and Forms 
Electrical Engineering Formula... ... 5 (The Oriyinal and a Cheaper Edition) 18 
The Alternate -Current Transformer in | Students’ Cuide to Submarine Cable Testing 13 
Theory and Praotios (Vols. J. and IL) 6,7 | The€lectricAro ...... 13 
Handbook of the Electrical Laboratory and Electrical Testing for Telegraph Engineers 13 
„posting Room (Vols, I. and IL) ... 7 Carbon Making for all Electrica! Purposes 13 
The Eleotriolan" Primers (ft printing)... 8 Post Office Telephone Service 14 
The Potentiometer and its Adjunots .. -- 8 | Rating of Lighting, Tramway, 80. ‘Undertakings 14 
Submarine Cable Laying and Repairing — $ The Steam Engine Indicator, and Indicator 
Centenary of the Electric Current. "EM | Diagrams .. 14 
. Bibliography of X-ray Literature and | Tramway Tractive Effort and Power Diagram 14 
Research .. — — 8 Handbook of Соттегоја! Telephony ... ... 14 
Drum Armatures and Commutators ... .. 8 Temperature Coefficients of ** Conducting " 
The Incandescent Lamp and its Manufacture 8 | Copper... 14 
Motive Power and Gearing... ... .. .. 9 Digest of the Law of Eleotric Lighting, ` Eleo- 
Eleotrio Motive Power... .. 9 trio Traction, Telegraphs, Telephones, A0. 15 
“ The Electrician” Wireman’s Pooket Book 10 Steel Plate Portraits ... ... „= ... .„ 16 
Localisation of Faults in Electric Light Mains 10 , Fine Art Reproductions, ao. .. == 16 


NEW YOLUMES in preparation.—Sce раде 1j. 


Electrical and General Dist. 


" The Electrician” Electric Lighting and Transmission 
Newspapers and Periodicals .. .. E: of Power .. 19 
International ‘Wire Tables .. ... 2 Wiring and Electric Light Fitting 23 
International Telegraph Convention Telegraphy and Telephony 23 
and Service Regulations _... 2 Electro-Chemistry and Electro- 
Guide to the Correction of Errors Metallnvgy .. dur deve. Ges egen, ОД 
in Code and other Telegrams .. 2 Medical Electricity = — 25 
Armature Windings of Electric Electrical Instruments, Bells, &c. 25 
Machines 14 Rontgen Ray Literature.. 98 
Sheet Tables of Expenditure, &с. Photography, &c. — 98 
of Electricity Stations 15 Dictionaries, Directories, Kc. . 
American Telephone Practice . . 16 Miscellaneous ` .. wm = .- 28 


Electricity and Magnetism .- . 16 
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2 “The Electrician" Printing and Publishing Со., Ltd. 
PAPERS AND PERIODICALS. 


The Electrician " Printing and Publishing Company 0 Limited) forward, post free, 
on receipt of the annual subscription, any of the following Papers and Periodicals :— 
AMERICAN. 
AMERICAN ELECTRICIAN. (Monthly.) Ann. sub., 9s. 
CASSIER'S MAGAZINE. Single copies 18. ; post free, 12. 44, 
ELECTRICAL REVIEW. (Weekly.) Ann. sub., £1. 1s. [post free, 10d. 
ELECTRICAL WORLD and ENGINEER. ( Weekly.) Ann. sub., £1. 66.; ; single copies 8d. ; 
ELECTRICITY. (Weekly.) Ann. sub., 13s. 64. 
ENGINEERING MAGAZINE. Single ‘copies 1s. ; post free, 18. 4d. 
ENGINEER (The) (Semi-monthly.) Ann. sub., 168. 64. 
ENGINEERING NEWS. (Weekly.) Ann. aub., 305. 
JOURNAL OF THE FRANKLIN INSTITUTE. (Monthly.) Aun. sub., £1. 2e. 
PHYSICAL REVIEW. (10 numbers а year.) Ann. sub., £1. бе. 
POWER. (Montbly.) Ann. sub., 15s. 
SOIENTIFIC AMERICAN, (Weekly.) Ann. sub., 178, 6d. 
SCIENTIFIC AMERICAN SUPPLEMENT. (Weekly.) Ann. sub., £1. ба. 
STREET RAILWAY JOURNAL. (Monthly.) Ann. sub., £1. ба. 
STREET RAILWAY REVIEW. (Monthly.) Ann. eub., 188, 
TELEPHONE MAGAZINE. (Monthly.) Ann. sub., 8a. 
WESTERN ELECTRICIAN. (Weeklv.) Ann.sub. £1. 28. 
CONTINENTAL. 
ANNALEN DER PHYSIK UND CHEMIE (Germany) (Twelve parts per annum.) 408. 
ANNALES DE CHIMIE ЕТ DE PHYSIQUE (France). (Monthly.) Ann. sub., 50a, 
BEIBLATTER ZU DEN ANNALENDER PHYSIK (Germanv). (12 copies a year.) Ann. sub., 50s 


CENTRALBLATT FÜR ACCUMULATOREN UND ELEMENTENKUNDE (Germany). 
Semi-monthly.) 168. 6d. 


( 
COMPTES RENDUS, Organ of the Paris Academy of Sciences (France). (Weekly.) £1. 8s. ба, 
L'ECLAIRAGE ELECTRIQUE (France). (Weekly.) Aun. sub., £2. 8s. 
L'ELECTRICIEN (France). (Weekly.) Ann. aub., £1. 1s. 
ELECTROCHEMISCHE ZEITSCHRIFT (Monthly.) Ann. sub., £1. 
ELEKTROTECHNISCHE ZEITSCHRIFT (Weekly.) Ann. sub., 30s. ; single copies, post free, 10d. 
ELEKTROTECHNISCHER ANZEIGER (Germany). (Semi-weekly.) Ann. sub., £1, 
. ELEKTROTECHNISCHER RUNDSCHAU (Germany). (Semi-monthly.) Ann. sub., 13s, 
FORTSCHRITTE DER PHYSIK (Germany). (Semi-monthly.) Ann. sub., £1. 
L'ELETTRICISTA (Italy). (Monthly.) Ann. sub., 15s. 
L'ELETTRICITA (Italy). ( Weekly.) Ann. sub., 198, 
IL NUOVO CIMENTO (Italy). (Monthly.) 218. 
L'INDUSTRIE ELECTRIQUE (Егапсе.) (Semi-monthly.) Ann. sub., £1. бе, 
JOURNAL TÉLÉGRAPHIQUE (Switzerland.) (Monthlv.) Ann. sub., 56. 
PHYSIKALISCHE ZEITSCHRIFT Germany). (Weekly.) Ann. sub., 258. 
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ZEITSCHRIFT FUR ELECTROCHEMIE (Germany). (Fortnightly.) 21. 
ZEITSCHRIFT FUR ELEKTROTECHNIK (Austria) ( Weekly.) Ann. sub., 278, 
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COMPREHENSIVE INTERNATIONAL WIRE TABLES 


FOR ELBEOTRIO CONDUCTORS. 
Вт W. S. BOULT. 


440 pp. Fourta Edition,  l'ricc Та. ва. 


GUIDE TO TH Bw 
CORRECTION OF ERRORS IN CODE AND OTHER TELEGRAMS. 


Containing about 70,C00 examples, many of which are the outcome of actual experience. A 
large proportion of the presumed errors in telegrams may be explained by a reference to these 


pages. Invaluable to Telegraph and Cable Companies, and to Commercial Houses using Code 
Vocabularies, 


The International Telegraph Convention and Service Regulations. 


NDON REVISION (1903). 
In the Official French Text with English Translation in parallel columns, by C. E. J. Twisaday (of the 
India Office, London), and Geo. К. Neilson (of the Enstern Telegraph Company, London) Cloth (fooleca p 


faio), 68. net; wide margins (demy folio), ss. 64. pet. ; ог with inteileave, ruled paper, &. 6d. net. Ready 
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ELECTRICAL, TRADES, DIRECTORY 


тив онваРЕЗТ, ONLY RELIABLE DIRECTORY suen ros 
ELECTRICAL AND KINORED TRADES. 
(THE BIG BLUE BOOK.) 

This Directory and Handbook is well known throughout the Electrical, Engi- 
neering, and Allied Trades in all parts of the World, and no expense is spared to 
make the work really reliable. New names and corrections to existing entries in 
the DiRECTORIAL portion of the book are received upto the middle of January. Extra 
insertions are made in the Classified Trades’ Section at low rates. In addition to 
more than 600 pages of purely Directorial matter, the HANDBOOK portion contains 
& mass (about 650 pages) of interesting information, the great part of which cannot 
be obtained elsewhere, and in the Biographical Division appear about 800 sketches of 
the lives of well known men in the Electrical World, with many excellent Portralts. 

Following are some of the Permanent Features of this indispensabie 
Reference Book, which has been aptly designated“ the combined Kelly and 
Whitaker of the Electrical Trader.” 


А DIRECTORY OF THE PROFESSIONS AND TRADES CONNECTED WITH ELECTRICITY AND ITS APPLICATIONS :— 
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DIGEST OF THE LAW OF ELECTRIC LIGHLING, of ELECTRIC TRACTION, TELEGRAPHS TELEPHONAS, 
Latest Revised Board of Trade Regulations Concerning the Supply of Electricity for all purposes, 
German High-Pressure Regulations. 
Board of Trade Regulations as to Railways in Metal-Lined Tunnels. 
London County Council Regulations as to Theatre Lighting, Overhead Wires, Electric Meter Testing, &c. 
Rules and Regulations for the Prevention of Fire Risks arising from Electric Lighting: British and Korelgn — 
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A SHEET TABLE OF THE ELECTRIC RAILWAYS AND TRAMWaAYe IN THE UNII ND KINGDOM.— 
fally-Compiled Folding Sheet.) 
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Exporta of Electricai Apparatus aud Material. Foreign Weights and Measures, with English Equivalents. 
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“THE ELECTRICIAN” SERIES. 


EE 
Vol. 1. SECOND 1880Е. 466 pages, price 128. 6d., post free, 138. 
Vol M. 568 pages, price 198. 6d., post free ; abroad, 


ELECTROMAGNETIC THEORY. 


By OLIVER HEAVISIDE. 
| EXTRACT FROM PREFACE TO VOL. ". К 

This work is something approaching a connected treatise on electrical theory, though without 
the strict formality usually associated with а treatise, The following are some of the leading 
points in this volume. The first chapter is introductory. The second consists of an outline scheme of 
the fundamentals of electromagnetic theory from the Faraday-Maxwell point of view, with some 
small modifications and extensions upon Maxwell’s equations. The third chapter is devoted to 
vector algebra and analysis, in the form used by me in former papers. The fourth chapter is 
devoted to the theory of plane electromagnetic waves, and, being mainly descriptive, may perhaps be 
read with profit by many who are unable to tackle the mathematical theory comprehensively. 
I have included in the present volume the application of the theory (in duplex form) to straight 
wires, and ајво ап account of the effecta of self.induction and leakage, which are of some 
significance in present practice as well as in possible future developments. 

EXTRACT FROM PREFACE TO VOL. И. 

From one point of view this volume consists essentially of a detailed development of the 
mathematical theory of the propagation of plane electromagnetic waves in conducting dielectrics, 
according to Maxwell's theory, somewhat extended. From another point of view, it is the 
development of the theory of the propagation of waves along wires. But on account of the 
important applications, ranging from Atlantic telegraphy, through ordinary telegraphy and 
telephony, to Hertzian waves along wires, the autbor has usually preferred to express results in 
terms of the concrete voltage and current, rather than the вресібс electric and magnetic forces 
belonging to a single tube of flux of energy. . . . The theory of the latest kind of so called 
wireless telegraphy (Lodge, Marconi, &c.) has been somewhat anticipated, since the waves sent up 
the vertical wire are hemispherical, with their equatorial bases on the ground or eea, which they 
run along in expanding. (Sce § 60, Vol. I.; also 8 395 in this volume.) ‘The author's old predictions 
relating to skin conduction, and to the possibilities of long-distance telephony have been abundantly 
verified in advancing practice: and his old predictions relating to the behaviour of approximately 
distortionless circuits have also received fair support in the quantitative observation of Hertzian 
waves along wires. [ Vol. 111. in preparation. 


82 pages, 173 Illustrations. Prier 108. 6d., ne't. THIRD EDITION, 


MACNETIC INDUCTION IN IRON AND OTHER METALS. 


Bv Pror. J. А. EWING, M.A., B. So., F.R.S., 
Professor of Mechanism and Applied Mechanics in the University of Cambridge. 


| SYNOPSIS OF CONTENTS. 
After an introductory chapter, which attempts to explain the fundamental ideas and the 


terminology, an account is given of the methods which are usually employed to measure the 
magnetic quality of metals. Examples are then quoted, showing the results of such measurements 
for various specimens of iron, steel, nickel and cobalt. A chapter on Magnetic Hysteresis follows, 
and then the distinctive features of induction by very weak and by very strong magnetic forces 
are separately described, with further description of experimental methods, and with additional 
numerical results. The influence of Temperature and the influence of Stress are next discussed. 
The conception of the Magnetic Circuit is then explained, and some account is given of experi- 
ments which are best elucidated by making nse of this essentially modern method of treatment. 


Fully Illustrated, Price 10s. ба. nett. 


PRIMARY BATTERIES: Their Construction & Use. 


Ву W. В. COOPER, М.А. 


Author's РгеГасе— Extract. —РИтагу Batteries form а subject from which mich has deen hoped, and 
but little realised. but even во, it cannot be sala that the advance tas been emall: aud consequently no 
apology is offered for the present volume, in whi h the s: mewhat scattered literature of the eu! ject bas been 
brovght together Recent year» have seen importart sddiríons to the theory of the voltaic cell, and therefore 
a considerate number cf pages have beeu devoted to this part of the subject, alt^eugh it је imp: за је to do 
more than give as ye ficial висіс of the theory ina volume like the present, With regard (о the practical 
part of the subject, this volume ів not intended to be encyclor:edie in character: the object has been rather to 
describe thore latteri в which ave in general use, cr of р rticular theoretical Interest As far +s possible, the 
Author bas drawn on his personal experience, In giving practical results, which. И is hoped, wil add to the 
nsefulness of the book. Owing to the importance of the subject, Standard Cells have heen dealt with at some 
length. Those cells, however, which are no longer in general use are nyt described ` bnt recent work is um- 
marized in some detail по ns to give д fair idea of our knowledge np to the present time. И has also been 
thought well to devote а chapter to Сагћоп-Совашпипу Cel я. Very little bas Leen written ороп this subjects 
but it is of great Interest, and pcssibly of great importance in the future 
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800 pages, specially bound bookwise to lie open, 78, ба. nett, post free, at home or abroad, 78, 94. 
А POCKET - BOOK OF 


ELECTRICAL ENGINEERING FORMULA. &c. 


Вт W. GEIPEL Axp Н. KILGOUR. ` 


With the extension of all branches of Electrical Engineering (and particularly the heavier 
branches), the need of a publication of the Pocket-Bovk style dealing practically therewith 
Increases ; for while there are many euch books referring to Mechanical Engineering, and several 
dealing almost exclusively with the lighter branches of electrical work, none of these suffice for the 

of the numerous body of Electrical Engineers engaged in the application of electricity to 
ting, Traction, Transinission of Power, Metallurgy, and Chemical Manufacturing. It is to 
supply this real want that this most comprehensive book has been prepared. 

Compiled to some extent on the lines of other pocket-books, the rules and formulz in general 
use among Electricians and Electrical Engineers all over the world have been eupplemented by 
brief and, it is hoped, clear descriptions of the various subjects treated, as well as by concise 
articles and hints on the construction and management of various plant and machinery. 

No pains have been spared in compiling the various sections to bring the book thoroughly up 
to date ; and while much original matter is given, that which is not original has been carefully 
selected, and, where necessary, corrected. Where authorities differ, as far as practicable a mean bas 
been taker the differing formule; being quoted for guidance. 


NE AND CHEAPER EDITION. 
Very fully illustrated, handsomely bound, on good paper, price 68. nett. 


ELECTRIC LAMPS AND ELECTRIC LIGHTING. 


By Pror. J. A. FLEMING, M.A., D.Sc., F.R.S., M. R. I., 
Professor of Electrical Engineering in University College, London, 


SYNOPSIS OF CONTENTS. 

L—4A Retrospect over 25 Years—Present Condition of Electric Lighting—Chief Properties of an Rlectrio 
Current—Names of Electrical Units—Chemical Power of an Electric Current—Hydranlic Analogies—Electric 
Pressure— Fall of Electric Pressure Down а Conductor—Ohm's Law —Joule's Law —Units of Work and Power 
The Watt as а Unit of Power—Incandescence of a Platinum Wiye--spectroscoplc Examination of a Heated 
Wire— Visible and Invisible Radiation — Lumiuaus Etficlency—Radiation from Bodies at Various Temperatures 
w Efficiency of Various Sources of Lieht The Glow Lamp and Arc Lamp as Hluminants—Colours and Wave- 
Bengths of Rays of Light Similar and Dis dmilar Sources of Licht —Colour-Distinguishing Power—Causes о 
Colour—Comparison of Brightness and Colour - Principles of Photometry—Limitations Due to the Eye— 
Luminosity and Candle Power—Standards of Light —Standards of IIluminatſon—- The Candle Foot -Comparison 
of Sunlight and Moonlight - Comparison of Lights—Ritchie’s Wedze—Ruimford and Bunsen Photometers— 
Com of Lights of Different Col ours Spec го Photom :ters— Results of Investigations. 

—The Evolution of the Incandescent Lamp—The Nature of the Problem—Necessary Conditions — 
Allotropíc Forms of Carbon— The Modern Glow Lamp—Processes for the Manufacture of the Filament—Eidison- 
Swan Lamps—The Expansion of Carbon when Heateti—Various Forms of Glow Lamps— Velocity of Molecules of 
Gases — Kinetic Theory of Gases— Processes for th: Production of High Vacua—N ecessiry for a Vacuum—Mean 
Free Path of Gaseous Molecules - Voltage. Current and Candle Power of Lanps—Watta per Candle Power— 
Characteristic Curves of L тпрв— е of Glow Lamps— Molecular Shadows—Blackaning of Glow Lamps—Nelf- 
Recording Voltm-ter« —No:e-sity for Constant Pressure of Supply -Changes Prodaced in Lamps by Ацо 
Smashing Point — Efticiency of Glow Lamps—sStatistics of Age—Variation of Candle Power with Varying Voltage 
Cost of Incandescent Lightiug—Useful Life of Lamps—Importance of Careful“ Wiring "—Average Energy 
Consumption of Lamps in Various Place - Load F ictors — Ме' wa of Glow Lamp Illumination for Productlon 
of Best Effects—Artistic Electri: Lightinz М. саг Physics of the Glow Lamp —High Voltage Lamps 
Varieties of Сагђоп—Пепа ел and Resistances—Dete:ioration of Carbon Lamps—High Е\лепсу Lamps— 
mecently Suggested Improvements. 

ІІІ. Forms of Electric Discharge - Vacuum Tubes—Sparking Distance—Th2 Electri: Arc -The Optical 
Projection of the Arc— The Arc a Flexible Conductor—The High Temperature of the Are—Non-Arciog Metals— 
Lightning Protectors— The Distribution of Licht from the Arc—Continuous and Alternating Current Ares— 
Vol'age Required to Produce an Arc he Physical Actions in the Агс— (ће Chan zes in th? Carbons—The 
Distribution of a Potential in the Arc—The Unilateral Conductivity of the Arc—The Temperature of the Crater 
—Comparison with Solar Temperature—The "Wat s per Candle” of the Sua—Intrinsic Briglitness and Dissi- 
pative Power of Heated Surfaces —Comparison of Glow Lamp, Arc Lamp and Sun iu Respect of Brizhtuess and 
Radiation—Arc Lamp Mechanism Are Lamp Carbons—The Hissing of Are Lamps—The Applications of Arc 
Lampa—Inverted Arca—series and Parallel Arc Lighting—The Enclosed Arc Lamp. 

IV.—The Generation and Dist ibution of Electric Current — The Magnetic Action of an Electric Current— 
The Magnetic Field of a Spiral Current —The Induction of Electric Currenta—The Peculiar Magnetic Property 
of Iron—Iron and Air Magnetic Circuits — The Typical Cases of an Iron Conduit With and Without Air Gaps— 
The Prototypical Forms of Dynamo and Transformer—The Trins formation of Electrical Ear zy —Hydraulio 
Illustrations—The Mechanical Analogue of a Transformer -The Mode of Construction of an Alternate Current 
Transformer—The Fundamental Principle of all Dynamo E’ectric Machines —Alternatinz and Direct Current 
Dynamos— Alternating Current Systems of Electrical Distribution —Deseription of the Electric Lighting Station 
m Rome— The Tivoli- Rome Electric Transmission —Viewa of the Tivoli Station—Contiauous Current Systems— 
The Three- Wire System —Description of St. Pancras Vestry Electric Lighting Station — Liverpool, Glasgow and 
Brussels Electrio Lighting Stations—Direct Driven Dynamos —Alteruatiug аса Continuous Current Systems 

—Secondary Batteries—House and Maximum Demand Mete в. 
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Tu NEW EDITION—Almost entirely Rewritten, and brought ир to date. 
| оге 600 pages and 213 Illustrations, 128. Gd. post free ; abroad, 138. 


rs THE ALTERNATE CURRENT TRANSFORMER 


IN THEORY AND PRACTICE. 
> Ву J. А. FLEMING, M.A., D. Sc., F.R.S., MRI, ko, 


Professor of Electrical Engineering at University College, London, 

Since the first. edition of this Treatise was published, the study of the properties and applications of 
alternating electric currents has made enormous progress . . . The author has, accordingly, rewritten the 
greater part of the chapters, and availed himself of various criticisms, with the desire of removing mistakes and 

, remedying defects of treatment. In the hope that this will be found to render the book still useful to theiucreas 

ing numbers of those who are practically engaged in alternating-current work, he has sought, as far as possible, 

| Г to avoid academic methods and keep in touch with the necessities of the student who has to deal with the 

' subject not as a basis for mathematical gymnastics but with the object of acquiring practically useful knowledge. 
i 


Le SYNOPSIS OF CONTENTS OF VOL. I. 


: CHAPTER I.—Introductory.—Faraday's Electrical Researches—Faraday's Theories —Magneto-Electric 
Induction— Views of Maxwell, Helmholtz and Kelvin—Action at а Distance — The Electro-Magnetic Medium— 
i ve Henrv'* investigations. 

HAPTER II.—Electro-Magnetic Induction,—Magnetic Force and Magnetic Fields—MagneticForce 
праг Conductors —lypical Cases— Magneto-Motive Force and Magnetic Indnction— lux of Force—Magnetic 
lermeability— Lines of Induction - Faraday's Law of Induction—Flectromotive Force Опе to the Change of Induc- 

4 tion—The Magnetic Сіг uit—Magnetic Res'stauce— Lines of Induction of Closed and Open Magnetic Circuits— 
V Fundamental Relations Between Magnetic Force and Magnetic [Induction—Intensity of Magneti:a ion— Magnetic 
Moment Lines and Tubes of Magnetic Indnction—Curves of Magnetisation—Permeability Curves—Determins- 
tion of Permeability—Megnetic Н ysteresis — Hysteresis Curves—H.B. Diagram—Fffect of Temperature on Hyster- 
esis—Electromotive Force of Induction—Graphical Representations— Electromotive Force of Se!f- Induction. 
. CHAPTER III.—The Theory of Simple Periodic Currents.— Variable and Steady Flow —Current 
' d Electromotive Force Curves- Fouriers Theorem —Me:hanical Harmonographs— Mathematical Sketch of 
ourier's Theorem— Practical Application of Fourier's Theorem to the Harmonio Analysis of a Periodic Curve 
simple Periodic Currents and Electromotive Forces— Description of a Simple Реноајс Curve—The Mean Value 
of the Ordinate of а Sine Curve— The Square Root of the Mean of the Squares of the Ordinates of a Simpl- 
Periodic Curve— Derived Curves—Inductance and Inductive Circuits; Inductance, Resistance and Capacity ií 
Circuits; Inductive and Non-Inductive Circuits—Faraday's and Henry's Experiments on Self-Induction ~ Edluns’s 
and Maxwells Arrangement for Exhibiting Inductance of Circuits -Electro- Magnetic Momentum— Electr.t nic 
State and Electromagnetic Euergy—Co-etlicient of Mutual Induction; Evergy of Two Circu'ts—The Unit of 
Inductance—Value of the Self-Induction in Henry's for Various lnstruments—Current Growth in Inductive 


mann ircuits—Analogy of Current and Velocity Chauge; Fundamenta! Equations for Current Growth in Inductive 


ircuits— Equation for the Establishment of a Steady Current in Inductive Circnits—Time Constant of a» 
Inductive Circuit— Logarithmic Curves—Instantaneous Value of Simple Periodic Current—Solution of Curr: nt 
Equation—Impedance of Inductive Circuit—Relations of Impressed Electromotive Force, Current. ant Im- 
[ pedance- Geet: ical Illustrations—Impressed and Effecive Electromotive Furces—Cleck Diagram of Electro 
s motive Forces in Inductive Circuit—Triangle R: presenting Resistance, Impedance and Keactance of Сі сціс 
H ^ d The Mean Value of the Power «f a Periodic Curtent- Geometrical Theorem--P wer Cures for Inductive aut 
\ Non-Indnctive Circwts—Experimental Measurement of Periodic Currents and kl ctromotive Forces— nean 
à Square Va'ue—Method of Measuring the True Mean Power Given to an luductive Circuit Theory of the 
d Wattmeter— Di ided Circuits—Important Tri,onometrical Lemma—Impedance of Hranched Cirenite—Watt- 
| meter Measurement of Periodic rower— Mutual Induction of Two Circuits of Constant Induct -nce—The 
} Flow of Simple Periodic Currents into а Condenser— Time Constant of а Condenser— Charging a Condenser 
; through a Resistar.ce—Condenser equation —Annuim sut of Inductance by Capac'ty— Representation of Реге! 
Currents hy Polar Diagrums – Попа! Conditions on Starting Current Flow in Inductive Circuits—Comples 

p o Periodic Functions — Apparent and True Power given to Inductive Circuits — Power Factor. 
: i CHAPTER IV. Mutual and +elf-Induction.—The Researches of Joseph Henry— Experiments with 
“oils aud Bobbins ; Discovery of Self-Iuduction—Mutual Induction—Induction at а Distance— Induction between 
№ 5 Telephone Circuits— Induction over Great Wistances—Induced Currents of Higher Orders—Indactive Effects "у 
all Transient Electric € urrents— Magnetic Screening ~ Direction of Tndnesd Currents— Various паши. з of аз 
Induced Current—Flen: ntary Theory of Mutual Induc'ion of Two Circui s- Theory of Induction Coit with Non- 
3 Magnetic Core— Сотранзоп of Theory and Experiment —Duratiou of Induced Currents—Magnetic Screening 
Action of Good-Couducting Masses— Faraday's and Н. ury's Fxperiments— Willoughby Smith's Investigations oa 
Magretic 807 eng - Dove s Experiments and Henry's Views cn same— | he Reaction of the Secondary Currents 
on tne Primary Circuit in the Case of an Induction Coil—Induction Balance and Sonometer—Tran«mission if 
Alte ruating Currents through ( onductors—Prof. Hughes’ Experimevts—Li rd. Кау!еірћ' з Researches—Flow oi 
Current through Conductor. Surface Flow of Alternating Currents— Increased Resistarce of Сопмиског“ [т 
Alternating Cunents of High Frequency—l imiting Siza of Conductors for С nveyance of Alter ating Currents - 
Stephan's Avalogies—Electro-Maguetic Repulsion--Elihn Thomson's Experiments— Electro-Magnetic Rotation: 
СНАРТЕ < V.- Ds namical Theory of Induction,—Electro-Magnetic Theory—Faraday's Conve» 
tion of au Electro-Maguet с Medium—Maxwell's Suggestiou— The Lomini егопа Ether— Maxwells theory |! 
i Electric Displacement— Electric Flasticity of the Medium- Displace «ent and Conouction Currenta— ble и. 
motive Iutensity — Displacemeut Currents and Displacement Waves— Theory of Molecular Voruc: s— Mecbantc | 
Analogy—Comparison of Theory and Experiment—Maxw«ll's Law Connecting Dielectric Constant snd Refrac- 
tivity of a Diele: tric—Tahles of Comparison— Velocity «f Propagation of Electro-Magnetic Disturhances - 
Values of ''v "—Vector Potential- Electrical Oscillation—Charge and Discharge of Leyden Jar—The Function 
' of the Condenser in an Induction Coil— Impulsive Discharges and Relation of Inductance Thereto—Impulsive 


“ч Impedance—Hertz's Researches—Experimental Deternnation of the Velocity of Electro- Magnetic Waves. 
| б! CHAPTER VI The Inc uction Coil and Transfo: mer. General Description of the Action of 
pr | the Transformer or Induction Coil Ihe Delineation of Peri: dic Curves of Currevt and Elecuromotive Когсе — 
ila Tt „ Curve Tracers— Transformer Li»grams- Curves of Electremotive Force- Current and Inéuction in. Cases of 
| o > various Transformers Taken off Various Alternators—Open-Circuit Cuircnt. of Transformers- Symmetry of 
1 19847 „ДЕ Transformer Curvee— Harmonie Analysis of Transformer Curves—Power and Hysteresis Curves— Hysteresis 
[a ERE 2-7 4 Curves of Various Transformers— Efficiency of Transformers— Efficiency Curves of Transformers— 1 ables of 
AR 1778 . “ficiencies—Current Diagrsms of a Transformer—Tables of Complete Te:ts—The Power Factor— Open apd 
Те qi. Closed Circuit Transformers- Magnetic Lenka e ард Secondary Drop— Various Causes of fecondary Orop— 
| | Determination of Magetie Leakage—]1nvestigatior s « f the Author and Pr. Roessler— Form Factor aud Amplitude 
Г Factor of a Periodic Curve—General Analytical Theory of the Irausſermer aud Induction t oil. 
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THIRD ISSUE. More than 60) pages and owr 309 illustrations, Price 128. 6d., post free | 


THE ALTERNATE CURRENT TRANSFORMER | 
IN THEORY AND PRACTICE. d 
Ву J. A. FLEMING, M.A., D.Sc., F.R.S., M. R. I., Ee, | 


Professor of Electrical Engineering in University College London, 


SYNOPSIS OF CONTENTS OF VOL. 2. ` 

CHAP. I.—Historical Development of Induction Coil and Transformer. И 
The Evolution of the Induction Coil—Page’s Researches—Callan's Induction Apparatus— | 
Sturgeon’s Induction Coil—Bachhoffner's Researches—Callan's Further Researches —Callan's 4 
Great Induction Coil—Page's Indnetion Coil—Abbot's Coil—Automatic Contact Breakers— a 
Ruhmkorff's Coils — Poggendorff's Experiments — Stóhrer's, Hearder's, Ritchie’s Induction z 


Apparatus—Grove’s Experiments—Apps’ Large Induction Coils —Jablochkoff's Patent—Fuller'e 
Transformer— Early Pioneers—Gaulard and Gibbs—Zipernowsky's Transformers—Improvemente | 
of Rankin Kennedy, Hopkinson, Ferranti, and others—The Modern Transformer since 1885. | 


CHAP. IL— Distribution of Electrical Energy by Transformers. | 

Detailed Descriptions of Large Alternate-Current Electric Stations using Transformers in h 
Italy, England, and United States Descriptions of the Systems of Zipernowsky-Déri-Blathy, 
Westinghouse, Thomson-Houston, Mordey, Lowrie Hall, Ferranti, and others —Plans, Sections, 
and Details of Central Stations using Transformers— Illustrations of Alternators and Transformers ` 
in Practical Use in all the chief British, Continental, and American Transformer Stations. 


CHAP. III.—Alternate-Current Electric Stations. 

General Design of Alternating-Current Stations, Engines, Dyr mo  Boilers—Proper Choloe 
of Units — Water Power— Parallel Working of Alternators— Und: gro d Conductors— Various 
Systems—Concentric Cables Capacity Effects dependent on Use of C....entric Cables— Phenomena 
of Ferranti Tubular Mains—Safety Devices—Hegulation of Pressure—Choice of Frequency— 
Methods of Transformer Distribution —Sub-Stations—Automatie Switches. 


CHAP. IV.—The Construction and Action of Transformers. 

Transformer Indicator Diagrams—Ryan's Curves—Curves of Current —Electromotive Force 
and Induction-Analysis of Transformer Diagrams—Predetermination of Eddy Current and 
Hysteresis Loss in Iron Cores—Calculation and Design of Transformers — Practical Predetermina- 
tion of Constants— Practical Construction of Transformers — Experimental Tests of Transformers 
—Measurement cf Efficiency of Transformers—Calometric Dynamometer and Wattmeter Methods 
—Reduction of Results. 

CHAP. V.—Further Practical Application of Transformers. 


Electrical Welding and Heating Transformers for producing Large Currents of Low Electro. 
motive Force—Theory of Electric Welding—Other Practical Anplications—Conelngion. 


Price 18. 6d., post free. 


THE ELECTRONIC THEORY OF ELECTRICITY. 


Ву Prof. 


“= 


IU 24. PL LL >t | a a -. 


— — —— 
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Vol. 1., price 125. 6d. nett, post. free 138. Мо!. 11. Now Ready, 143. nett. 


A HANDBOOK FOR 


THE ELECTRICAL LABORATORY AND TESTING ROOM. 


By Dr. J. A. FLEMING, M.A., F.R.S., M. R. I., &c., l 
This Handbook has been written especially to meet the requirements of Electrical Engineers in 
Supply Stations, Electrical Factories and Testing Rooms. The Book consists of a series of Chapters 
each describing the most approved and practical methods of conducting some one class of Electrical 
Measurements, such as those of Resistance, Electromotive Force, Current, Power, &c., kc, It does 
not contain merely an indiscriminate collection of Pbysical Laboratory processes without regard to | 
suitability for Eogineering Work. Тһе Author has brought to its compilation a long practical | 
e ience of the methods described, and it will be found to be a digest, of the best experience in | 
Electrical Testing. The Volumes contain a Chapter оп the Equipment of Electrical Laboratories and Е 
numerous Tables of Electrical Data, which will render it an essential addition to the lib о! | 


every practical Electrician, Teacher or Student. 
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rinting and Publishi — 


Price 6s., post Sree H abroad 68. 6d. 


THE POTENTIOMETER AND ITS ADJUNCTS. 


(A UNIVERSAL SYSTEM OF ELECTRICAL MEASUREMENT.) 


The hook is Indispensable for the Reference аге Public Libraries, Colleges, Technical Schools, &c. 


THE CENTENARY OF THE ELECTRIC CURRENT. | 
By Prof. J. A. FLEMING, Е.Е.8. 1799—1899. — 
With Illustrations of early apparatus and interesting Chronological Notes. 


In neat paper covers 1/- nett, post free 1/3. Bound cloth 2/- nett, post free. 
NEW AND ENLARGED EDITION IN PREPARATION. 


THE ELECTRICIAN " PRIMERS. 


(FULLY ILLUSTRATED.) 


A Scrics of He'pful Primers on Electrical Subjects for the use of those secking à 
Knowledge of Eleetricity—Theoretica! and Practical. 


DRUM ARMATURES AND COMMUTATORS 
TET RI VIR 


Fully Illustrated. Price 78. 6d., post free, 


THE INCANDESCENT LAMP $ ITS MANUFACTURE. 


By GILBERT 5. RAM. 


—=— 
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Over 400 pages and 200 specially drawn Пизи utions. Price 128. Gd., po: free. 


SUBMARINE CABLE-LAYING AND REPAIRING. 


Ву Н. D. WILKINSON, MIER, &c., «с. 


This work describes the procedure on board ship when removing а fault or break in a submerged cable 
and the mechanical gear used in different vesseis tor Лиз purpose; and considers the best and most recent 
—.— as regards the electrical tests in use ror the detection and localisation of faults, and the warious 

tles that occur to the beginner. It gives a detailed technical summary of modern practice in Man 
Laying, Testing and Repairing a Submarine Telegraph Cable. The testing section and details of 

‚ bave n prepared with the object and hope of helping men in the cable services who are 

looking further into these branches The description of the equipment of cable ships and the mechanical and 
electrical work carried on during the laying and of a submarine cable will also prove £o same not 
directly engaged in the profession, but nevertheless interested їз she enterprise, a means of informing them. 


selves as to the work which has to be done from the moment а new cable is projected until it ia successful) 
laid and worked. 
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% THE ELECTRICIAN" SERIES—continued. 


Price 128. Gd., post free; abroad, 138. 


MOTIVE POWER AND GEARING 


FOR ELECTRICAL MACHINERY : 


A Treatise on the Theory and Praotioe of the Maohanioal Equipment of Power Stations for Eleotrio 
Supply, and for Electrio Traction. 


By E. TREMLETT CARTER, С.Е, M. I. E. E., F. R. A. S., F.P.S. (Lond.), Фе. 


650 pages, 200 Illustrations, Scale Drawings and Folding Plates, and over 80 Tables of Engineering Data. 
IN ONE VOLUME. 
Part L-—Introductor7g. Part II.— The Steam Engine Part IIL —Gas aid Oil Engines. 
Part IV.—Water Power Plant. Part V.—Gearing. Part VL—Type: >f Power Stations. 


This work presents to consulting engineers contractors, central-station engineers, and 
engineering students the latest and most approved practice in the equipment and working of 
mechanical plant in electric-power generating stations. Every part of the work ha reen brought 
completely up to date; and especially in the matter of the costs of equipment and working the 
latest available information has been given. The treatise deals with Steam, Gas, Oil and Hydraulic 
Plant and Gearing ; and it deale with these severally from the three standpoints of (1) Theory, 
(2) Practice and (5) Costs. | 


“Morre Powen AND GEARING FOR ELECTRICAL MACHINERY” із a handbook of modern 
electrical engineering practice in all parts of the world. It offers to the reader a means of 
comparing the central-station practice of the United Kingdom with that of America, the Colonies 
or other places abroad ; and it enables him to study the scientific, economic and financial principies. 
upon which the relative suitability of various forms of practice is based, and to apply these 
principles to the design or working of plant for any given kind of wprk, whether for electrical 
supply or for electric traction. It is в treatise which should be in the hands of every electrical 
engineer throughout the world, as it constitutes the only existing treatise on the Economics of 
Motive Power апа Gearing for Electrical Machinery. 


Over 400 pages, nearly 250 illustrations. Price 108. Gd., post free ; abroad, 118. 


ELECTRIC MOTIVE POWER. 


By ALBION T. SNELL, Assoc.M.Inst.C.E., M. I. E. E. 


The rapid spread of electrical work т collieries, mines, and elsewhere has created a demand for а practica) 
book on the subject of transmission of power. Though much had been written, there was no single work dealin 
with the question in а sufficiently comprehensive and yet practical manner to be of real use to the mechanic 
or mining engineer; either the treatment was adapted for specialists, or it was fragmentary, and power work 
was regarded as subservient to the question of lighting. The Author has felt the want of such & book in dealing 
with his clients and otheis, and in ELECTRIC MOTIVE POWER " has endeavoured to supply it. 

In tbe introduction the limiting conditions and essentials of a power plant are analysed, and in the 
subsequent chapters the power еш is treated synthetically. The dynamo, motor, Ное, and details are 
discussed both as to function and design. The various systems of transmitting and distributing power by con- 
tinuous and alternate currents are fully enlarged upon, and much practical informatio gathered from actual 
expenence, is distributed under the various divisions. The last two chapters deal exhaustively with the 
applications of electricity to mining work in Great Britain, the Continent .and America, particularly with 
reference to collieries and coal-getting, and the results of the extansive experience gained in this field are 
em odied. ] e 

5 the Author's aim has been to give а sound digest of the theory and practice of the electricas 
transmission of power, which will be of real use to the practical engineer, and to avoid controversial pointe 
which He in the province of the specialist, and elementary proofs which properly belong to text-books op 
electricity and magnetism. 


То meet the convenience of Continental readers and others, the Author has prevared 
in tabular form and in parallel columns the working equations used in this work n och, 
pound-minute and centimetre-gramme-second unita, so that they may be readily used in 
either system. : 


1, 2 and 8, Salisbury Court, Fleet Street, London, E.C 
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“THE ELECTRICIAN" SERIES continued. 
NEW EDITION NOW READY. Price 78. 6d. nett. 


~ У MA Р T 
THE LOCALISATION = FAULTS IN ELECTRIC LIGHT MAINS. 
By F. CHARLES RAPHAEL. | | 
Although the localisation of faults in telegraph cables has been dealt with fully in several 
hand-books and pocket-books, the treatment of faulty electric light and power cables has never been 
discussed in an equally comprehensive manner. The condicions of the problems are, however, very 
different in the two cases ; faults in telegraph cables are seldom localised before their resistance 
has become low compared witb the resistance of the cable itself, while in electric light work the 
contrary almost always obtains. This fact alone entirely changes the method of treatment required 
in the latter case, and it has been the suthor's endeavour, by dealing with the matter systematically, 
and as a separate subject, to adequately fill a gap which has hitherto existed in technical literature. 
The various methods of insulation testing during working have been collected and discussed, sà 
these teata mav be considered to belong to the subject. , 


— — = — = 


"THE ELECTRICIAN " 


WIREMAN'S POCKET BOOK. 


А Manual fer tho Wiring Contractor, the Mains Superintendent, and the Wireman. 


EDITOR’S NOTE.—When the preparation of this Pccket Book was commenced, the original 
intention of its Editor was to collect in a handy aud usetul form such Tables, Instructions and Memoranda s3 
would be useful to the Electric Light Wireman in bis work. This has been carried out iu section A of the 
Pocket Book in its present form. During the past few years, however mony enquiri: s have been received for а 
E book of reterence with regard to the laying of underground maius, and with msticrs с nected with 

nsulated condu: tor- generally. It was decided, therefore, to exte: d greatly the area covered by the book, an 
to treat the whele subject of erecting and laying electiical conducting systems in such а man er that the tables, 
di»grams and letterpress might be useful to engineers in charge of such work, as well as to the wireman, joioter. 
aud foreman. In fact, tbe section on Underground wirk hes been compiled largely with а view to meeting the 
requirements of Mains Superintendents, Central station Engineess aud those occupied in designing networks 

In addition to the tables, ius:ructions, and other detailed information as to cables, aucts, junction bores 
de, contained in the section cn Unde d gero Mains, it bes been dr emed advisable to add a chapter brief) 
дезо іці, g the vsri.us systems employed for public distributing networks. In this, the essential practici 
iuformation is aloue given ; two- and three phase systems аге dealt with, as well as continuous current в54 
siugle phase, and the method of caicula ing tte size of the conductors and the fall of pressure from the num 
M en e ur hurse-power of motois is made clear without the ејасогаџоц of clock-face diagrams or algebraic 

eicises, 

Diagrams for the connections cf telephones are given in Section D, including those for subscriben 
Instrum uts on the new P: st Оћсе exchange system in London; and it is believed that neither these diagrami 
her those for Lell conuections have hitherw been published toze.her in convenient pockei-book form. 
Various Conversion factors ia the Miscellaneous Section and the arrangement of the wages table are thoss 
which the Editor has hims+ I, found ihe most usetul in practice. 


——— 
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| Very fully Illustrated. Price 58. nett; post free 58. 3d. 
Wireless Telegraphy. 


NEW and ENLARGED EDITION. SECOND ISSUE 


SIGNALLING ACROSS SPACE WITHOUT WIRE 


By Sir OLIVER J. LODGE, D Sc., F.R.S. 


The New Edition forms a complete Illustrated Treatise on Hertzian Wave Work. The Full Notes of 
Interesting Lecture deiivered by the Author before the Reya’ Institution in June, 1894, form the first chapter 
the book. The seceud chapter is devoted to the Application of Heitz Waves and Соћегег Sign 
Telegraphy, while Chapter 3 gives Detatis of other Teiegraphic Deveiopments. In Chapter 4 а hisvorg of 
Coherer Principle is given, including Professor Hughes’ Early Observations before Hertz or Branly, and 
work of M Branly. Chapteis are also devoved to Communications with respect to Coherer Phenomena on 
SM ben ч " the '“ Photu-Electric Kesearches of Drs. Eistec and G.itel " and the Photo-Electric Researches 

rof. Rig 


NOW READY. 500 pages. 265 Illustrations, Price 10g. 64. nett. 


SECONDARY BATTERIES 


THEIR MANUFACTURE AND USE. 


Ву E. J. WADE. 
In this work the Author deals briefly with the Theory and very fully with the Cl emis 
Des gu. Coastruction and Manufacture of Secondary Batteries or Accumulators. 
/’ruspectuscs, ] ost free, on application. 
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"THE ELECTRICIAN” SERIES continued. 
Over 300 pages, 106 illustrations. Price 108. ва. „ post free. 


THE ART OF ELECTROLYTIC SEPARATION OF METALS. 


(THEORETICAL AND PRACTICAL.) 


By GEORGE GORE, LL.D., F. R. S. 
THE ONLY BOOK ON THIS IMPORTANT SUB SUBJECT IN ANY LANGUAGE. 


SYNOPSIS OF CONTENTS. 
HISTORICAL SKETCH. 
Discovery of Voltaic and Magneto-Electricity—First Application of Electrolysis to the 
Refining of Copper—List of Electrolytic Refineries. 


THEORETICAL DIVISION. 

Section A.: Chief Electrical Facts and Principles of the Subject.—Electric Polarity and 
Induction, Quantity, Capacity, Potential —Electromotive Force—Electric Current—Conduction 
and Insulation —Electrie Conduction Resistance. 

Section B.: Chief Thermal Phenomena.—Heat of Conduction Resistance—Thermal Units 
Symbols, and Formula. 

Section C.:-Chief Chemical Facts and Principles of the Subject.—Explanation of Chemical 
Terms—Symbols and Atomic Weights—Chemical Formule and Molecular Weights—Relation of 
Heat to Chemical Action. 

Section D.: Chief Facts of Chemico-Electric or Voltaic Action.—Electrical Theory of 
Chemistry—Relation of Chemical Heat to Volta Motive Force—Volta-Electric Relation» to 
Metals in Electrolytes—Voltaic Batteries—Relative Amounts of Voltaic Current produced by 
Different Metals. 

Section E.: Chief Facts of Electro-Chemical Action.—Definition of Electrolysis—Arrange- 
ments for Producing Electrolysis—Modes of Preparing Solutions—Nomenclature--Physical 
5 ure of Electro-Deposited Metals—Incidental Phenomena attending Electrolysis—Decom- 

ility of Electrolytes—Electro-Chemical Equivalents of Substances— Consumption of Electrie 
Energy in Electrolysis. 

Section F.: The Generation of Electric Currents by Dynamo Machines.—Definition of a 

Dynamo and of a Magnetic Field—Electro-Magnetic Induction—Lines of Magnetic Force. 


PRACTICAL DIVISION. ' 

Section G. Establishing and Working an Electrolytic Copper Refinery.— Planning a Refinery 
—Kinds of Dyna nos Employed—Choice and Саге of Dynamo— The Depositing Коот—Тье Vars 
—The Electrodes— The Main Conductors—Expenditure of Mechanical Power and Electrie 
Energy— Cost of Electrolytic Refining. 

Section H.: Other Applications of Electrolysis in Separating and Refining Metals.—Elec- 
trolytic Refining ot Copper by other Methods—Extraction of Copper from Minerals and Miners] 
Waters— Electrolytic Refining of Silver Bullion and of Lead—Separation of Antimony, of Tin, cf 
Aluminium, of Zinc, of Magnesium, of Sodium and Potassium, of Gold—Electrolytic Refining of 
Nickel—Electric Smelting. 

. Appendix.- Deni Tables and Data. 

— = — — — 0 


Second Edition, price 2в., post eg 


ЕГЕСТКО-СНЕМГЗТКУ. 


Ву GEORGE GORE, LL.D., F.R.S. 


Fully illustrated. Price 1s. 6d., post free 1s. 9d. 


THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. 
e A Practical Guide to the Establishment of a Carbon Manufactory, 


— 
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$20 р pages, 155 ‘illustrations. Pries 6s. 6d. - post free. 


PRACTICAL NOTES FOR ELECTRICAL STUDENTS. 
LAWS, UNITS, AND SIMPLE MEASURING INSTRUMENTS. 
Ву A. E. KENNELLY and Н. D. WILKINSON, M. I. E. E. 


CONTENTS. 
Chapter I.—Introductory. Chapter VT.—Current Indicators. 
" II Batteries. e VII.—8imple Tests with Indicators. 
„ III. „ For nd Potentia’. „  VIII.—Calibration of Current Indicators. 
„ ХУ. —Вевізіа | MEC am Fields and their Measure 
men 
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«THE ELECTRICIAN" SERIES—continucd, 


Electrical Laboratory Notes & Forms. 


ARRANGED AND PREPARED BY 


Dr. J. A. FLEMING, М.А. F.R.S. 
Professor of Electrical Engineering in University College, London. 


These “ Laboratory Notes and Forms" have been prepared to assist Teachers, Demonstrators 
and Students in Electrical Laboratories, and to enable the Teacher to economise time, They 
consist of a series of (about) Twenty Elementary and (about) Twenty Advanced Exercise 
In Practical Electrical Measurements and Testing. For each of these Exercises a four- Report 
Sheet has been prepared, two pages of which are occupied with a condensed account of the theory 
and practical instructions for performing the particular Experiment, the other two poke: 
ruled up in lettered columns, to be filled in by the Student with the observed and calcu 
quantities, Where simple diagrams will assist the Student, these have been supplied. These 
Exercises are for the most part based on the methods in use in the Electrical Engineering 
Laboratories of University College, London ; but they are perfectly general, and can be put into 
practice in any Electrical Laboratory. 

Each Form is supplied either singly at 4d. nett, or at Зв. 6d. dozen nett (assorted or 
otherwise as required); in sets of any three at 18. nett; or the set of (about) Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. 6d. nett. The complete set of Elementary 
and Advanced Exercises are price 10s. Gd. nett, or in a handy Portfolio, 12s. nett, or bound in 
strong cloth case, price 128. Gd. nett. 

Spare Tabulated Sheets for Observations, price 1d. each nett, 

Strong Portfolios, price 18. Gd. each. 

The very best quality foolscap sectional paper (16щ. by 13in.) can be supplied, price ít. 

dozen sheeta nett. e | 

NOW READY.—Cheaper edition of Electrical Laboratory Notes and Forms." These 
cheaper Forms have been prepared for the use of students and teachers at the Polytechnic ani 
other science classes throughout the country. "These new Forms, which differ only from the higher- 
priced set in being printed on smaller and cheaper paper and with less space for tabulated 
are issued at half the price of the above set. Bound in strong case, 78. ба, 


‚ EBLEMENTARY SERIES. 


The Exploration of Magnetic Fields. Е - 
The Magnetic Field of a Circular Current. 
The Standardisation of a Tangent Galvanometer by the Water Voltameter 
The Measurement of Electrical Resistance by the Divided Wire Bridge. 
The Calibration of the Ballistic Galvanometer. 
The Determination of Magnetic Field Strength. ! 
Experiments with Standard Magnetic Fields 
The Determination of the Magnetic Field in Air Gap of an Eleccro-magnet. 
The Determinaticu of Resistance with the Post Office Pattern Wheatstone Bridge. 
10. The Determination of Potential Difference by the Potentiometer. 
11. The Measurement of a Current by the Potentiometer. 
12. A Complete Report on a Primary ает 3 
13. The Standardisation of а Voltmeter by the Potentiometer, 
14. The Photometric Examination of an Incandescent Lamp. 
16. The Determination of the Absorptive Powers of Semi-Transparent Screens. 
16. The Determination of the Reflective Power of Various Surfaces. 
17. ' ће Determination of the Electrical Efficiency of an Electromotor by the Cradle Method. 
18. ' Che Determination of the Efficiency of an Electromotor by the Brake Method. 
19. The Efficiency Test of a Combined Motor-Generator Plant. 
Efficiency Test of a Gas Engine and Dynamo Plant. 


ADYVYANCED SERIES. 


The Determination of the Electrical Resistivity of a Sample of Metallic Wire, 
The Measurement of Low Resistances by the Potentiometer. 

The Measurement of Armatare Resistances. 

The Standardisation of an Ammeter by Copper Deposit. 

The Standardisation of a Voltmeter by the Potentiometer. 

The Standardisation of an Ammeter by the Potentiometer. 

The Determination of the Magnetic Р rmeability of a Sample of Iron, 
The Standardisation of a High Tensic Voltmeter. 

The Examination of an Alternate-Current Ammeter. 

The Delineation of Alternating Current Curves. 

The Efficiency Test of a Transformer. 

The Efficiency Test of an Alternator. 

The Photometric Examination of an Arc Lamp. 

The Measurement of Insulation and High Resistance 

The Complete Efficiency Test of a Secondary Battery. 

The Calibration of Electric Meters. 

The Delineation of Hysteresis Curves of Iron. 

Ihe Examination of a Sample of Iron for Magnetic Hysteresis Loss 
The Determination of the Capacity of а Couceutric Cable. 

The I! ^ypkinson Test of л Pair of Dynamos 
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“THE ELECTRICIAN" SERIES—continued. 


NEW and ENLARGED EDITION. 
Fully Illustrated, Price 7s. 8d. nett, post free; abroad Вв. 


STUDENTS’ GUIDE TO 


SUBMARINE CABLE TESTING. 


By Н. К. С. FISHER and J. С. H. DARBY. 


The authors of this book have, for some years past, been engaged in the practical work of Submarine Cable 
Testing iu the Eastern Extension Telegraph Company's service, end have embodied their experience in a Guide 
for the use of those iu the Telegraph Service who desire to qualify themselves for the examinations which the 
Cable Companies have recently instituted. To those desirous of entering the Cable Service, Messrs. Fisher and 
Darby's book is indispensable, as it із now necessary for probationers to pass these examinations as part of the 
qualification for service. 

A vu set of Questions and Answers із added to the New Edition. 


— 


NOW READY. Very fully Illustrated. Price 128. 6d. 
TEE ELECTRIC ARC. 


By Mns. AYRTON, M.I.E.E. 


Abstract from Author's Preface. 


This book owes its origin to а serics of articles published in The Electrician in 1895-6. In 
experimenting on the arc my aim was not so much to add to the large number of isolated facta 
that had already been discovered, as to form some idea of the bearing of these upon one another, and 
thus to arrive at a clear conception of what takes place in each part of the arc and carbons at every 
moment. Theattempt to corollate all the known phenomena and to bi«d them into one consistent 
whole led to the deduction of new facts, and opened up fresh questions, to be answered in their turn by 
new experiments. Thus the subject grew and developed in what may almost be termed a natural 
way. The experiments of other observers have been employed in two ways: (1) In confirmation of 
theory developed from my own experiments, and (2) as the basis of theory for which further tests were 
devised. M. Blondel's interesting and systematic researches, the admirable work of Mr. A. P. Trotter, 
and Prof. Ayrton's Chicago Paper were all laid under contribution, and tbe deductions drawn from 
them tested by new experiments, The excellent work done by men whose names are quite 
unfamiliar to us in England, including Nebel, Feussner, Luggin, Granquist and Herzfeld, has been 
utilised, and ia Chap. II. I have given short abstracts of most of the important Papers on the 
direct-current arc SES appeared "m to the end of the nineteenth nd of the nineteenth century. 


—— 


Рипу Illustrated, Price 108. 6d. | | Postage free. 


CARBON MAKING FOR ALL ELECTRICAL PURPOSES. 


By FRANCIS JEHL. 
This work gives a concise account of the process of making High Grade and other Carbon for Electric 
Lighting, n electrical purposes. 


8 
Chapter I.— Physical Properties of Carbon. EE IX.—The Estimation of High Temperatures. 
ка II.— Historical Notes. „ | X.—UGas Analysis. 
ge III.— Facts concerning Carbon. e · ХГ.—Оп the Capital necessary for starting a 
* 1V.—The Modern Process of Manufacturing Carbon orks and the ui am In 


Carbons. _ Carbon Manufacturíng. 
V.—Hints to Carbon Manufacturers and | „  XII.—Thne Manufacture of Electrodes on a 
Electric Light Engineers. S:nall Scale. 


e VIL—A " New" Raw Material. „ XIII.—Building a Carbon Factory. 
„  VlL.—Gas Generators, „ XIV.—Soot or Lamp Black. 
T NETUS t. -The Furnace. ` mo ЖУ. — 8006 | Factories. 


— - — — 


у сту fully. Illustrated. Pre 108. ба. ; post free, 118. 


Electrical Testing for Telegraph Engineers. 


By J. ELTON YOUNG. 


This book embodies up-to-date theory and lone — ыш SES everyday work of the Telegraph Engineer 


Chapter I.—Remarks on Testing Apparatus. Chapter VII.—Measurement of Inductive Capacity. 
s II.—- Measurements of Current, Potential, and D VIII.— Localisation of Disconnectious. 
Battery Resistance. » IX.—Localisation of Earth and Contacts. 


„  III.—Natural and Fault Current, 4 X. — Corrections of Localisation Гез(з, 
ge IV.—Measurement of Conductor Resistance. e Х1.—8иһп‹агїпе Cable Testing during Мапа. 
m V.—Measurement of Insulation Resistance. facture, Laying and Working. 
VI.—Corrections for Conduction and Insulation | „ XIL.—Submarine Cable Testing during Locafia- 
Tests. ation and Repairs. 


Tn the Annendices nnmerons tables and enrgeg of interest to telegranh engineers are given. 


1, 2 and 8, Salisbury Court, Fleet Street London, E.C 
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"THE ELECTRICIAN" SERIES—continued. 
190 pages, 116 illustrations. Price Зв. Gd., post free. 


THE STEAM-ENGINE INDICATOR & INDICATOR DIAGRAMS, 


___ Кайей by W. У. BEAUMONT, M. I. C. E.. M. I. M. E., 80. 


45. ба., post rer in tube 58. ; mounted on Liban 68., post free. 
ЖААМАТ TRACTIYE EFFORT 8 РОЧЕК DIAGRAM. 
With Numerous Illustrations. Cen 8+0. Pauper MERE 2/6 net, post free. 


THE THEORY OF COMMUTATION. 
Ву С. C. HAWKINS, II. A., M. I. E. E. 


" THE THEORY OF COMMUTATION” deals with commutation f the continuous-current dynamo, and has 
specia reference to Prof. Arnold and Dr. Mie's method of taking into account the contract resistance of the 
copper or carbon brushes in the mathematical equation of the ch. rt-cirenit current. 


SECOND EDITION NOW REA рү. Large Quarto, $70 pages, 140 full-page Illustrations). 


65 full-page Tables, 308. 


ARMATURE WINDINGS OF ELECTRIC MACHINES. 
Ву Н. Е. PARSHALL and Н. M. HOBART. - 


The subjects dealt n in this work inclade the windings of continuous-current machines and armatores 
of single-phase, two-phase and three-phase machines, of induction motors for various phases, and of alternating- 
current commutating machines. А chapter is given on electromotive force, explainin ng the properties of the 
different windings in this respect, and includes a discussion on the Sayers’ armature windings. 

The wil be of considerable assistance to st idents and those desirous of thoroughly grasping the 
principles of dynamo construction, The Tables dealing with continuous-current armature windings will prove 


ep ak mg valuable, as they show at a glance the arrangement possible for giving a number oi conductors 
poles 


trongly bound in Cloth, 28. 6d. 7 
TEMPERATURE COEFFICIENT S ОЁ “ CONDUCTIYITY " COPPER 
The compilers (Messrs. CLARK, FORDE and TAYLOR, the well-known consulting engineers) bave 
recently made fresh investigations of the temperature coefficient over the rarge of temperature to 
which Cables are usually exposed and the resulta of their уне er are now published. 
Table |. gives the resist. at different temperatures when the Res. at 32 F. 1. Table II. gives the resist. st 
different temperatures when the Res, at 60'К. 21. Table III. gives the resist. at dinercut temperatures when 
the Res. at 75'К. 21; ana Table IV. «iv^: the log. reciprocals of joerg in Table 111. 
Also on strong cardboard, price 
Sheet Table showing Log. Reciprocals of Goefficients for Copper Resistances. 


W At different temperatures from 32 F. to 8 


- ———gHüaá 


Now Ready. Sro. Very fully illustrated. Price 28. net. 


THE POST OFFICE TELEPHONE SERVICE. 


An illustrated . of the Exchanges of the Post Осе качса Telephone Service, giving 
much interesting information сопсегь тя these Exchanges. 


Now Ready Svo. Price 2s, 6d. net. 


RATING OF ELECTRIC LIGHTING, ELECTRIC TRAMWAY and SIMILAR UNDERTAKINGS, 
By W. G. BOND, ALE.E. 

This little book is intended for the use of Directors, Secretaries, Engineers and other Otħcials connected 
with Electric Traction, Lighting and Power Distribution Companies. The chief object of the author has been to 
enable those who ate not familiar with the principles aud practice of rating to ascertain for themselves whether 
the Rateable Valueof their F 18 reasonable or excessiv е and thus ау oid Bue TE expense at the outset. 


NEW VOLUMES AND EDITIONS IN PREPARATION. 
HANDBOOK OF COMMERCIAL TELEPHONY. Ру Dayz SiNcLa: and 


F.C.R AEL. 
ELECTRICITY IN HORTICULTURE. By Prof. S. LEMSTRÖM. 
ELECTROMAGNETIC THEORY. Vol. ПГ. By Oviver HEAVISIDE. 
RADIO-ACTIVITY. Бу Еккрк. W. Soppy. M.A. 


HULL TELEPHONE INQUIRY, MINUTES OF THE PROCEEDINGS 


3%., post free 38 6 


PORTSMOUTH TELEPHONE. INQUIRY, MINUTES OF THE PRO. 


DINGS АТ. 1+. 6d. post free 1s. 


"THE ELECTRICIAN " PRIMERS. A Series of Helpful Primers, New 
BOILER FEED "WATER; ITS IMPURITIES, ANALYSIS AND 


PURIFICATION By fied. А. Anderson, B.Sc, (Lond.), Е.т.С., 
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Useful and Complete Group of Statistics, &c. 


FOR 
LOCAL AUTHORITIES, SUPPLY STATION ENGINEERS, CONSULTING AND 
CONTRACTING ENGINEERS, MANUFACTURERS AND DEALERS, &c. 


—— —— —— —— SA — 


Large Sheet Tables ‹ ELECTRICITY SUPPLY WORKS 
of the United Kingdom, Ix Two Suzzrs. 
Table I.— Electricity Supply Works without Traction Load. 


Table II.—Eleetricity Supply Works with both Lighting and Tramway Load. 


Giving full technical particulars of the equipment of the Electricity Supply Stations of the United Kingdom, 
including Station Fquipment, Frequency, Station Voltage, Voltage at Consumers’ Terminals, System of Distribu- 
tion, Type and Make of Cables and Couduits, Lamp and Motor Connections, Plant Capacity, Number of Consumers 
and Area of District, Public Lighting, Meters, Tariff System and Price per Unit, &c., can be obtained separately 
as follows :— TABLE I. TABLE II. 
(Size of Sheet (Size of Sheet 

54in by 40in, 40in. by 20in.) 
In Two Separate Sheets, hard paper $a ob 5% - each 2s. за dëi 15. 3d. 
In Опе Sheet, hard paper, printed both sides e T ie eg 35. 6d. =e 2s. Od. 
On Linen, on Rollers, the Tables both sides of Sheet.. em ed 85 78. Od. .. 4s. 04. 
Ditto Varnished de Ge » và ké em es ai 85. 04. ka 45. ба. 
Ditto on Rollers, Separate Sheets .. . e - .. each 45. 64. .. 35. Od. 


Ditto Varnished eh " Se б> - Se .. each 5$. Od. Жү 35. ва. 
Оз Linen mounted both sides and folded only into neat Cloth Саве .. 11$. 6d. - 5s. 6d. 
Ditto arute Sheets in one Cloth Case ЗА ~ „ 188. Od. 7$. 04. 


Map mounted on Linen, in divisions, complete in case eg ~ 148. Od. ми 85. 04. 
Electric Power Undertakings of the United Kingdom. 


Giving Area of District and Chief Towns Supplied, Officials, System of Generation and Distribution, Chief 
Consumers, Total Соппе :Иооѕ, Type and Size of Маш», Number of Generating Stations and Sub-stations, with 
their Equipments and Tariff for Supply. With Maps of Areas. 


Ju Sheet form (the pair), post free М vk T .. $5 oo 98. Od. 
Оп Rollers - pi ge is pe NS Ы * ee ae M as 08. 04. 
Ditto, varnished .. kä as 65. 08. 


Size of Sheets (two), 3cin. by 21in. 
Electric Railways and Tramways of the United Kingdom. 


Particulars include ` Owners and Officials; Power House Equipment; 1 rack Construction ; Line Equipment; 
Number, Type, Seating Capacity, &c., of Cars; Car Equipment; Method of Controlling Motors; fype and 
Number of Brakes P Car, &c., &c. 


In One Sheet. hard paper, E both sides УА на ep ње - D = 35. 04. 
Mounted on Linen, on Rollers, mounted byth sides .. Ap 5 m ни ep ` Ae 5$. 6d. 
Ditto, varnished $ T be .. as 5 ys T 6s. 6d. 


9s. 6d. 


On Linen, folded cnly, in Cloth Case ER em 
i x о - 105. ed. 


Map mounted on Linen, in divisious, in Cloth Case xs 
Size of Sheet, 45іп. by 35in. 


A Sketch Map of the Electric Railways and Tramwags of the United Kingdom is included in the above charges. 
Extra Copies of the Graphic Coloured Map of the Electric Railways and 
Tramways of the United Kingdom ... ... ... inn per copy 6d. 
e 


This Set of Tables forms the most Complete and Useful Group of Statistics ever prepared for Central 
Stations, Electrical Engineers’ and Contractors’ Offices, Local Authorities, Manufactt ring and Supply Houses, &c, 
and give at a glance all information likely to be required in the preparation of Technical Data, Statistical 
Statements, &c. These particulars are in such form as enables comparison of the stations to be very readily 
made. To Manufacturers and Supplies Dealcrs the Sheets are indispensable. 

LOCAL AUTHORITIES will find these Dı cuments of great value for Reference in discussions upon 
questions relating to Electricity Supply for Lighting, Tramways, Power Transmission, «с. 


Colonial and Foreign Electricity Supply Works. 


> beet Table giving technical particulars of a 1агхе number of Colonial and Foreign Electricity Supply 
Works, including system of distribution, frequency, station voltage and voltage at cousumcrs’ terminals, total 
ecnnections to mains in 8 c p., station equipment, &c., «с. 

Price 1s. (d, post free in tube 2s. ; on linen with rollers 4s. post free. 


Published Annually in March.] A DIGEST ОР THE | 


LAW UF ELECTRIC LIGHTING, ELECTRIC TRACTION, 
AND OTHER SUBJECTS. 


By A. С. CURTIS-HAYWARD, B.A., M.LE.E. Price 38. 6d., post free. 


Being a full critical abstract of the Electric e pepe Acts, 1882 and 1889, of the Tramways Act, 1870, and ot 
the documents issued from time to time by the Board of Trade dealing with Electric ting, Electric Traction, &c., 
Including the Кијев as to the procedure in connection with applications to the Light Railway Commissioners 
for Orders under the Light Railways Act, 1896, and forms of accounts for Board of 1гаде returns for Electricity 
Supply Undertakings. The Digest treets first of the manner in which persons desirous of supplying electricity 
must set to work, and then of their rights and obligr.tions after obtainiug Parliamentary powers; and gives in а 
succinct form information of great value to Local Authorities, Electric Light Contractors, &c., up to date. The 
Board of Trade ulations as to the Supply of Electrical Energy, the London County Council Regulations as to 
Overhead Wires, Theatre Lighting, &c., together with the bye-laws enforced in pursuance of Part II. of the 
Public Health Acts Amendment Act, 1890, by the various Urban Sanitary Authorities are also given. 
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Specially-prepared Copyright Lists of 


NAMES AND ADDRESSES 


Of MEMBERS OF THE ELECTRICAL AND ALLIED PROFESSIONS AND INDUSTRY, 
and Chief Officials of Попе and Foreign Government Works Departments ; British Railways and 
Tramways Undertakings ; Municipal Lighting, Tramways and Telephone Committees ; ; Technical 
Training Institutions ; Societies and Institutions ; and the chief Technical and Trade journals, 
THESE LISTS ARE CAREFULLY REVISED AND BROUGHT UP TO DATE. 
Full Particulars on A to the Publisher ar “The — вов Court, Fleet Streat, London. 


STEEL-PLATE PORTRAITS OF 


WILLOUGHBY SMITH (out of print), SIR W. Н. PREECE, КОВ, F.R.S., 
MICHAEL FARADAY (1s. жа), WERNER VON SIEMENS, . 

SIR JOHN PENDER, G.C.M.G., SIR JAMES ANDERSON J.P. 

LORD KELVIN, F.R. CR ALEXANDER SIEMENS, 

O. H. B. PATEY, C.B. HEINRICH HERTZ, 

SIR OLIVER J. LODGE, D.Sc , F.R.S, R. E. B. CROMPTON, 

SIR WILLIAM CROOKES, F. R. S., WILLIAM STURGEON, 

HERMANN VON HELMHOLTZ, PROF. J. J. THOMSON, F.R.S., 
PROF. W. E. AYRTON, DR. JOHN HOPKINSON, МА. F.R.S, 
LORD RAYLEIGH, F.R.S., SIR HENRY C. MANCE, C.I.E., and 
CYRUS W, FIELD, | JOSEPH WILSON SWAN 


Price One Shilling each; post free on Roller, 1s. 2d. India mounts, Is. extra. Or framed in neat Black 
Pillar or Brown Ornamental Frames, price FOUR SHILLINGS AND SIXPENCE; carriage paid 
D. K.). FIVE SHILLING 5 If with mount 1s. extra. 


— e —— — —— 
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Price £1. - in Sepia or Black; in very Massive hans £2. 2s. 
A Handsome Plate Reproduction of Ковевт DUDLEY'S famous Painting of 
THEE “GREAT EASTERN” 


(Ву permission of the Executors of the late Sir JAMES ANDERSON). . 
The subject measures 24in. by 17in., and is India mounted on fine etching boarda, the mount measuring 
Fin. by 21in. The entire plate measures 36in. by 27in. 


pow Editicn. Cloth Sound; ra ва. net; post free, Ss. 


BEGINNER'S MANUAL OF SUBMARINE CABLE 
TESTING AND WORKING. 


By G. M. BAINES, 


This book has been written to meet the requirements of those about to commencs the study 
of Submarine Telegraphy. All subjects demanding attention have been brought within the scope 
of the volume and have been dealt with at sufficient length to enable an intelligible idea to be 
obtained of them. With regard to the algebraical portion of the study, all the formu) have been 
worked out step by step, and, where convenient, have been supplemented by arithmetical equivalents. 
The book is divided into 18 chapters, and dra's with: Batteries, Obm's Law, Joint Resistance 
Wheatetone Bridge, Bridge Measurements, Insulaticn Test by Direct Deflection, Inductive Capacity, 
Internal Resistance of a Battery, &c., E. М.Е. of a Battery, &c:, Current Strength in Wheatatone 
PAREN ee Tests of Broken or Fault y Cables, and Description of Apparatus, &c. 


——————— 


Third en - Revised ind ит 13s., post free 13s. 6d 


AMERICAN TELEPHONE PRACTICE. 


By KEMPSTER B. MILLER. 


| Price 128. 6d. net, post Free 138. 


INDIA RUBBER AND GUTTA PERCHA. 


Trans ated from the French by J. G. McINTOSH. 
Completa Practical Treatise on India Kubber and Gutta Percha in their Historical, Botanical, Agricultural, 
Mechanic 1, Chemical and Electrical Aspects. 


1, 2 and 8, Salisbury Court, Fleet Street, London, Е.С. 
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. . ELECTRICITY AND MAGNETISM. 


FARADAY'S F RESEARCHES IN ELECTRICITY. 1889- 


1855. Three vols. bvo cloth 


THE ELECT ВО MAGNET AND ELECTROMAGNETIC MECHANISM. By 


Silvanus P. Thompson, D. Sc., F.R.S. ?nd Fdition, 450 pages, 213 illustrations. 


ELECTRICITY: ITS THEORY, SOURCES AND APPLICATIONS. By 


John T. Sprague. Third Edition. Kevised and enlarged. 168. 


ELECTRICAL PAPERS. For Advanced Students in Electricity. Ву Oliver 


Heaviside, 2 vols. 308 


MAGNETS AND ELECTRIC CURRENTS: An Elementary Treacise for 
Electrical Artisans & Science Teachers. By Dr. J. A. Fleming, M.A., F. R.8., & c. Crown Geo, cloth. 78. 6d. 
ELECTRIC WAVES: Being Hescarches on the Propagation of Electric Action 
with Finite Velocity through apace. By Dr. Heinrich Hertz. Translated by D. E. Jones. 10s. 6d. net. 
ELEC T MEASUREMENTS. By Prof. H. S. Carbart and G. W. Patterson, 
[3ilvanus P. Thompson, D.Sc., F.R.S. New Ed. Fcap. 8vo, 48. 6d. 


ELEMENTARY LESSONS IN ELECTRICITY AND MAGNETISM. By Prof. 
PRACTICAL ELECTRICITY: A Laboratory and Lecture Course for First Year 


students of Electrical Engineering. By Prof. W. E. Ayrton, F.R.8. New Edition. Vol. I., 78. 6d. 
PROBLEMS IN ELECTRICITY. By R Weber. Trans. by E. А. O'Keefe. 78, 6d. 


A TREATISE ON ELECTRICITY AND MAGNETISM. By J. Clerk Max- 


well. M.A., F.R.S. Third Edition. 2 vols., demy 8vo, cloth, £1. 


ELEMENTARY TREATISE ON ELECTRICITY. Py J. Clerk Maxwell, 


М.А. F.R.S. Edited hv William Garnett, M.A. Demy 870, cloth, 7s. 


CENTENARY OF THE ELECTRIC CURRENT, 1799- 1899—see page 8. 
ELEMENTARY TREATISE ON ELECTRICITY AND MAGNETISM. 


rs on Joubert's ''Traité TEE d'Electricité. By Prof. Ө. C. Foster, F.R.8., апд 
. W. Porter. Second Edition, 168. 6d 


ADVANCED ELECTRICITY AND MAGNETISM. Ву A. W. Poyser. 4s. 6d. 
RECENT RESEARCHES IN ELECTRICITY AND MAGNETISM. Ву 


Prof. J. J. Thomson, M.A., 
THEORY OF ELECTRICITY AND ) MAGNETISM. By Prof. А. G. Webster. 148, 
MANUAL OF ELECTRICAL SCIENCE. By George J. Burch, В.А. 3s. 
FIRST BOOK OF ELECTRICITY AND MAGNETISM. By W. P. Maycock. 
ELECTROMAGNETIC THEORY —:e раде 4. [3econd Edition. 2s. 6d, 


ELECTRICITY AND MAGNETISM. Translated from the French of Prof. 


E. Gerard, under the direction of Dr. Louis Duncan, with SES by Dr. Louis Duncan, С; P, 
Steinmetz, А. E. Kennelly and Dr. Cary T. Hutchinson. Cloth, 


ELEMENTS OF THE MATHEMATICAL THEORY ОЕ ELECTRICITY AND 


MAGNETISM. By Prof. J. J. Thomson, F.R.8. 2nd Edition, 10s 


THE АЉТЕЕМАТЕ-СЈЕВЕМТ TRANSFORMER IN THEORY AND 


PRACTICE «see pages 6 and 7. 
ARITHMETICAL PHYSICS. Book F. Part IIS. —MAGNETISM AND ЕЕС. 
TY, DEGREE AND HONOURS STAGES. Ву C. J. Woodward, B.Sc. New Edition. 38. 6d. 


MAGNETIC INDUCTION IN IRON AND OTHER METALS— sce page 4. 
ELECTRICITY FOR PUBLIC SCHOOLS AND COLLEGES. By Dr. Larden. 68. 
MAGNETISM AND ELECTRICITY, AN ELEMENTARY MANUAL OF. 


With Examination Questions and many illustrations. By Prof. A.Jamieson. Fifth Edition.: Cr. 8vo, 


AN ß BOOK ON ELECIRICITY AND MAGNETISM. "By 


D. C Jackson and J. P. Jackson. 78. 6d 


ELECTRICITY: Dy J. D. Everett, F.R.S. An Expansion of Everett's 


" Deschanel,” Part III., on the lines of Modern "Electrical Theory. 


ELECTRICIT TY AND MAGNETISM. NL. ко „Ба оцг Stewart, F.R.S., and 


W. W. Haldane Gee. Crown 8vo, 78. 6d. ; 


ELECTRICITY AND MAGNETISM, “THEORETICAL AND PRACTICAL. 


у C. E. Ashford. 38. 6 
ELECTRICITY AND М MAGNETISM. Ву R. Т. Glazebrrook, M.A., F.R.S. 78. ôd. 
CONDUCTIVITY UE ELECTRICITY THROUGH GASES. By Prof. J. J. 


Thomson, M.A., 
PRACTICAL ELECTRICITY AND MAGNETISM. By John Henderson. 6s. 6d. 
PHYSICAL UNITS. By Magnus Maclean, M.A., D.Sc., F.R.S.E. 2s. ба. 
ALTERNATING CURRENTS, ELEMENTS OF. By W. S Franklin and 


К. B. Williamson, 78. 6d, nett. 


1, 2 and 3, Salisbury Court, Fleet Street, Lonaon, Е.С. 
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ABSOLUTE MEAS UREMEN TS IN ELECTRICITY AND M: 


By Prof. Andrew Gray. Editio 
ALTERNATING CURRENTS OF ELECTRICITY. By T. H. Blakesley 
ALTERNATING CURRENTS. An Analytical and Graphical Treatment to 

Students and Engineers. d Dr. А. C. Crehore, Third Ed 


ALTERNATING CURRENTS OF ELECTRICITY AND 1 THE THEORY OF 
TRANSFORMERS. Ву Alfred 5 


ALTERNATING CURRENT CIRCUIT. By W. Perren Maycock. 2s. 6d. 


PHYSICAL ARITHMETIC. Ву Alexander Macfarlane. 78. 6d 
HANDBOOK OF ELECTRICITY, SIAGENISTISM, AND ACOUSTICS. By 


Lard Edited b 
LESSONS IN ELEMENTARY PHYSICS. By Prof. B. Stewart. Fifth Edition,4s.6d. 
INTRODUCTION, TO THE THEORY OF ELECTRICITY. By Leen 


d INTRODUCTION TO PHYSICAL MEASUREMENTS. By Dr. F. Kohlrausch. 


Translated by T. H. Waller an Third English Edition. 15s. 
КАРЕ, Ба ES STATICS "AND MAGNETISM. By Lord Kelvin. 


PHYSICS, 9 "TEXT. BOOK OF. Ву W. Watson. 10s. 6d. 


PRACTICAL NOTES FOR ELEGTRICAL STUDENTS—see раде II. 
PRACTICAL MEASUREMENT OF ELECTRICAL RESISTANCE. By W. A. 


MATHEMATICAL THEORY OF ELECTRICITY AND MAGNETISM. Vol. 


L, Electrostatics ; Wc E = etism and Electrodynamics. By Н. У. Watson, D.Sc., and 8. Н. 
Burbury, M.A. Яо, 


MATHEMATICAL: "THEORY OF ELECTRICITY AND MAGNETISM, AN 


IENTS OF TO. DYNA T. А. Emtage, M.A. Second Edition. Crown 8vo 


ELEMENTS F- Re ELECTRICITY AND MAGNETISM. By 


ELECTRICAL EN NGIN IEERIN G FORMULJ/E—:e 


page 
THEORY AND PRACTICE OF ABSOLUTE MEASUREMENTS IN ELEC- 
8 EN D 8 dM sich Аа T: А, А., а Y E. Vol If. in = e A the University 


THEORY OF ELECTRICITY AND M MAGNETISM, ОЕ бинт PhD, 
with Preface by Prof. L. Boltzmann. 8vo. 


THE "CAPILLARY ELECTROMETER IN THEORY AND PRACTICE. 
George J. Burch, M.A. Paper covers, 2s., 

EXERCISES IN ELEOTKI CAL AND MAGNETIC MEASUREMENTS, with 

DISCHARGE ОЁ ‘ELECTRICITY THROUGH GASES. By Prof. J. J. Thomson, 


ELECTRIC WAVES. By H. M. MacDonald. du" nett. 
“THE ELECTRICIAN ` PRIMERS—see page 8 
THEORY | АЙНЫШ CALCULATION Be ALTEKNATING- CURRENT PHENO- 


teinmetz and E. J 


ELECTRICITY, ELECTROMETER, MAGNETISM AND ELECTROLYSIS. 


Shaw. 58. 


INTERMEDIATE. C COURSE, OF "PRACTICAL PHYSICS. By Prof. А. 


Schuster and Charles H 


EXPERIMENTAL PHYSICS. ‘By the late Prof. von. Lommel. Translated by 


Prof. G. W. Mye 158. n 
ELECTRICITY IN THEORY AND PRACTICE. By Lieut. B. A. Fiske, 10s. 6d. 
ELECTRICITY FOR ENGINEERS. By Ch. Desmond. Revised Edition. 108. 6d. 
POTENTIAL: Its 5 to the ‘the Explanation of Electrical Phenomena Popu- 
Robertson, М.А. За. 6d. 
ELECTRICAL INFLUENCE MACHINES: contaming a full account of their 
1 La а g their Modern Forms, and their Practical Construction. By John Gray, B.8c 


WHAT IS "ELECTRICITY ! By John Trowbridge, S.D. Crown 8vo, 5s 


ELECTRICITY IN THE SEKVICE OF MAN. А Popular and Practical 
Treatise on the при of Electricity in Modern Life. New Edition. Revised by К. МшИпепх 
Walmsley, к с. e d.) F.R.S.E. Medium 8vo., with upwaids of 950 illustrations. 108. 6d. Cheap 
Edition, 7s. 6d ew and Rash ed Edition in Press. 

THEORETICAL ELEMENTS OF ELECTRICAL ENGINEERING. By C. Р. 


Steinmetz. 178. post 


PRACTICAL ELECTRICAL MEASUREMENTS By Ellis H. Crapper. 28. 6d. 
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ELECTRICAL PROBLEMS FOR ENGINEERING STUDENTS. By W. L. 


Hoo 

THE THEORY | ON COMMUTATION. By C. C. Hawkins, M.A., M. I. E. E. 
Paper covers, 2s. 6d. nett. 

THE WORK OF HERTZ.—see page 10. 

PROBLEMS IN ELECTRICITY : A Graduated Collection. By Prof. R. Weber. 
Translated by E. A. О Keefe, RE МЛ.Е.Е, 7s ба 

ELECTRIC AND MAGNETIC CIRCUITS. "By Ellis H. Crapper. 10s. 6d. 


LABORATORY MANUAL OF PHYSICS AND APPLIED ELECTRICITY, 

Edward L. Nicho 
STANDARD METHODS IN PHYSICS AND ELECTRICITY CRITICISED, 
AND A ENT FOR ELECTRIC METERS PROPOSED, By H. A. Naber. Demy Вуо., cloth gilt, 


LEÇONS SU] SUR L'ÉLECTRICITE ET LE MAGNETISME. By E. Mascart 


and J.J Two volumes, Second Edition, 36s. Each volume, 25s. 


MESURES ELECTRIQUES. By E. Gerard. 10s. 
LEÇONS SUR L'ELECTRICITE. By Eric Gerard. 2 vols., fully illustrated, 6th 


Edition. 19s. In 2 Vols., 108. eac 
TRAITÉ ÉLÉMENTAIRE D'ELECTRICITÉ. By J. Joubert. 6s. 
LES РНЕНОМЕХЕЗ ELECTRIQUES ET LEURS APPLICATIONS. By E. 


TRAITE | PRATIQUE DE L'ELECTRICITÉ. By Felix Lucas. 148. 
THEORIE DE POTENTIEL NEWTONIEN. By H. Poincaré. 128. 
TRAITE DE MAGNETISME TERRESTRE. By E. Mascart. 12s. 6d. 


DIE NORMALELEMENTE UND IHRE ANWENDUNG IN DER ELEK- 
TRISCHEN MESSTECHNIK. By Dr. W.Jaeger. 6s. 


ELECTRIC LIGHTING & TRANSMISSION OF POWER. 


THE ALTERNATE- -CURRENT TRANSFORMER IN THEORY AND 
PRACTICE—see page 6 
ALTERNATING ELECTRIC CURRENTS. By Prof. E. J. Houston, Ph.D., and 
A. E. Kennelly, D.Sc. 5s. 


"THE ELECTRICIAN" PRIMERS—see раде 8. | 
i ARMATURE WINDINGS OF ELECTRIC MACHINES. New Ed. By H. F. 


bart. Large 440. 140 illustrati d 65 full-page tables. 30s. post free.—S T 
APPLIED MAGNETISM. By J. A. Kingdon, BA. Te. éG4ddt. 


CARBON MANUFACTURE FOR ALL ELECTRICAL PURPOSES. By 


Francis Jehl. See раде 13. 
DRUM ARMATURES AND COMMUTATORS—see page 8. 
ELECTRIC АКО Ленино. By Prof. Е. J. Houston, Ph.D., and А. E 


ELECTRIC GENERATORS. By Н. Е. Parshall and Н. M. Hobart, 31s. 6d. 
ELECTRICAL ENGINEERING. By E. Rosenberg. Translated by W. W 


Haldane Gee and C. Kinzbrunner. 68. 


THE INCANDESCENT LAMP AND ITS MANUFACTURE—see раде 8. 

ELECTRIC INCANDESCENT LIGHTING. By Prof. E. J. Houston, Ph.D., 
Kennelly, D.Sc. Cloth 

ELECTRIC MOTOR, THE. By Prof. Е. J. Houston and А. Е. Kennelly. 4s. 64. 

DIGEST OF THE LAW OF ELECTRIC LIGHTING, &c.— see раде 15. 

CONTINUOUS. CURRENT DYNAMOS AND MOTORS. An Elementary 


for Students. By Frank P. Cox. 98. 
DYNAMO-ELECT МЫ: zu. Generation, Application, Transmission, Storage 


Measurement. 645 illustrations. 


DYNAMO MACHINERY "AND ALLIED SUBJECTS (ORIGINAL PAPERS 
y Dr. John Hopkinson 


ELECTRO” DYN AMICS: The Direct Current Motor. By Prof. C. A. Carus- 
THE ELEMENTS OF ELECTRICAL ENGINEERING. By T. Sewell. 2nd Ed. 


18. 6d. net 


1, 2 anc 3, Salisbury Court, Fleet Stree*, London, Е.С. 
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DESIGN OF DYNAMOS. By Prof. Silvanus P. Thomp:on. 12s. 
THE INDUCTION MOTOR. Ву B. A. Behrend. 7s. 


DISSECTED MODEL OF А DIRECT-CURRENT DYNAMO, with a Descrip- 


Pe sch - Меле Parta and an eu d of their Mode of Action, and. the Method of Winding a 
ure. By Arnold Philip. 4 


DYNAMO ‘CONSTRUCTION: АТ Practical Handbook for Engineer Constructors 


and Electricians in Charge. By John У. Urquhart. Second Edition. 78. 6d. 


DYNAMO-ELECTRIC MACHINERY: А Text-Book for Students of Electro- 
Technology. By Silvanus P. Thompson, B.A., D.Sc., M. I. E. E., F.R.S Fifth Edition, revised and 
enlarged. Cloth, 864 pages, 29 folding plates 498 illustrations in text. New Edition in preparation. 

DYNAMO ELECTRIC MACHINERY: Its Construction, Design and Uperation. 


By S Sheldon and H. eicht Vol. 1.—Direct-Current Machines, 123. 64. net. Vol. II. — Alternating- 
Current Machines. 173. ne 


DYNAMO AND MOTOR BUILDING FOR AMATEURS. By C. D 


Parkhurst. Cloth, 5s. 


DYNAMO, THE: Its Theory, Design and Ranger ‚ВУ C. C. Hawkins, 


d F. Wallis. Third Edition, Revised and En! 


PRACTICAL CALCULATIONS OF DYNAMO- ELECTRIC MACHINES, By 


Alfred E. Wiener. New Edition. 138. ба. 


THEORETICAL ELEMENTS OF ELECTRO-DYNAMIC MACHINERY. 


Vol. I. By A. E. Kennelly. 48. 64. 


THE DYNAMO-TENDER'S HANDBOOK. By F. B. Badt. 5s. 
ELECTRIC LIGHTING. By Francie B. Crocker. Vol. I.: Generating Plant. 


Vol. II.: Distributing System and Lamps 
NOTES ON DESIGN OF SMALL DYNAMOS, By George Halliday. 2s. 6d. 
ELECTRO-MAGNETISM AND THE CONSTRUCTION OF DYNAMOS, 


E BOOK ON. By pus -2 A f p Vol. I., Electro-magnetism and the Construction of Continuous- 
rent Dynamos. 98. пе , Alternating Currents and Alternating Curreut Machinery. 143. net. 


POWER bar SMITTED "BY ELECTRICITY. By Philip Atkinson. Second 


PRACTICAL NOTES FOR ELECTRICAL STUDENTS—see раде II. 

PRACTICAL APPLICATION OF DYNAMO ELECTRICAL MACHINERY. 
By C. K. MacFadden and Wm. D. Ray. 58. 

ELECTRICAL ENGINEERING FORMULZJE see раде б. 

ELECTRO-DYNAMIC MACHINERY. By Prof. E. KÉ Houston, Ph.D., and 


D.Sc. llustrations. Half Morocco, gilt, 25s. n 


A. E. Kenn 

ELECTRICAL POWER TRANSMISSION. By Louis Bell, Ph.D. 3rd Edition. 
13s. 6d. 

ELECTRIC LIGHTING AND POWER DISTRIBUTION: An Elementary 


Manual for Students. Ву W. Perren Maycock. In two vols. Vol. I. (Fourth Edition) 68. Vol. II., 7s. Od. 


STANDARD POLYPHASE APPARATUS AND SYSTEMS. Ву Maunce К. 
SHOP ANI D ROAD TESTING OF DYNAMOS AND MOTORS. By Eugene 


m and John C, Shedd. 98. 
TRANSFORMERS FOR SINGLE AND MULTIPHASE CURRENTS By 


Gisbert Kapp. Translated from the German by the Author. 68. 


THE MANUFACTURE OF ELECTRIC LIGHT CARBONS—see раде 10. 
THE STEAM ENGINE INDICATOR, AND INDICATOR DIAGRAMS— 


ON THÉ DEVELOPMENT AND TRANSMISSION OF POWER FROM 
CENTRAL STATIONS, By Prof. W. C. Unwin. 10s 
POLYPHASE ELECTRIC CURRENTS AND ALTERNATE CURRENT 


P. Thompson, D.Sc. New Edition. Demy 8vo. Cloth 218. 


CENTRAL ELECTRICAL STATIONS. By Chas. H. Wordiogham, A.K.C., 
CENTRAL "STATION "ELECTRICITY SUPPLY. Ву Albert Gay and C. H. 
ELECTRIC LIGHT INSTALLATIONS. By Sir David Salomons, Bart. In 


Three Volumes. Vol. I., 5s.: The Management of Accumulators. Vol. II., 7s. 6d.: Apparatus, Engines 
3 and Motors fostruments, 8 Switches aud Switch Bourda, Fuses, Cut-Outa, Coane: 
rs and Minor Apparatus Arc Lamps cal Applications, Vol. III., os. * Application 
ELECTRICAL BOATS АХ D "NAV AVIGA TION. By |. Commertord Martin and 
Joseph Sachs. Cloth 8vo, 232 pages, 143 illustrations. 10s. 6d. ; post free, 118 


Wem 


1, 2 and 3, Salisbury Court, Fleet Street, London, Е.С. 
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A HANDBOOK OF ELECTRICAL TESTING. By H. R. — MIER 


Sixth Edition, revised and enlarged. 188 
THE MAGNETIC CIRCUIT IN THEORY AND PRACTICE. 27 Dr. H. du 


> Bois, Translated by Dr. E. Atkinson. 12s, nett. 
ELECTRIC LIGHT: Its Production and Use. By Jona W. я Sixth 


Edition, carefully revised, with large additions. 78. ба. 


ELECTRICAL ENGINEERING: For Electric Light Artizans апа Studente. 
Ву У. Slingo and A. Brooker. Revised and enlarged edition. 12s. 


ELECTRIC PLANTS, MANUAL ON THE CARE AND OPERATION OF. Ву 
N. H. Sneider, 3s. ва, 


ELECTRICAL AND MAGNETIC CALCULATIONS. Ву A. A. Atkinson. 9s. 


LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS—see page 10. 

ELECTRIC SHIP LIGHTING: For the use of Ship Owners and Builder*, 
Engineers, &с Ву John М. Urquhart. Second Edition. 7s. 6d 

THE MANAGEMENT OF DYNAMOS. ByG. Lummis-Paterson. 2nd Edition. 48.64. 

ELECTRIC LIGHTING FOR MARINE ENGINEERS. Ву S. Е, Walker. бв, 

ELECTRIC LAMPS AND ELECTRIC LIGHTING—see раде б. 

THE DYNAMO: HOW MADE AND HOW USED. By S. R. Bottone. With 
39 illustrations Tenth Edition. 2s. 64. 

TREATISE ON INDUSTRIAL PHOTOMETRY, with Special Application to 


Electric Lighting. By Dr. A. Palaz. Translated by G. W. and 'M. В. Patterson. 


MAYS POPULAR INSTRUCTOR FOR THE MANAGEMENT OF 
CTRIC LIGHTING PLANT. An indispensable Handbook for 2 in charge о! Electric r 
— more particularly those with slight technical training. Pocket size, price 2s. Gd ` post free 


ELECTRIC LIGHT ARITHMETIC. Ву Е. E. Day. 28. 
THE POTENTIOMETER AND ITS ADJUNCTS.—See раде 8. 
MAY’S BELTING TABLE. Showing the relations between—(1) The number 


of revolutions and diameter of pulle db and velocity of belts ; (2) The horse-power, velocity, and square 
section of belts ; (3) The peeing and width of belts ; (4) The square section of belts at d erent strains 
dg ride inch. For office use, printed on cardboard, with metal edges and suspender, price 2s.; 

; for the pocket, осой on linen, in strong case, 2s. 6d.; post free, 2s. 8d. 


ALTERNATE CURRENTS IN PRACTICE. Translated from the French of 


Loppé and Bouquet by F. J. Moffett. 10s. 6d. 
THE ALTERNATING CURRENT TRANSFORMER. By F. С. Baum. 78. 
ELECTRICITY AS APPLIED TO MINING. By Arnold Lupton, G. D. A. 
Parr and Н. Perkiu. 92. nett. 


INDUSTRIAL ELECTRICITY. Translated from the French of M. H. Пе 


Graffigny, and edited by A. G. Elliott. 28. 6d 


ELECTRIC LIGHT CABLES AND THE DISTRIBUTION OF ELECTRICITY. 


By Stuart A Russell. Second Edition, revised, 10s 


HANDBOOK FOR THE USE OF ELECTRICIANS i in the Operation and Care 


of Machinery and Apparatus of the U.S. Seacoast Defences. Ву Capt. G. L. Anderson. 21s. net. 


PRACTICAL ELECTRICAL NOTES AND DEFINITIONS, tor. the use of 
Engineering Students and Practica Men. Ву W. Perren Maycock. Second tion. 38. 


ELECTRO-MOTORS : How Made and How Used. By S. К. Bottone. 2nd ed. 38. 
MODERN ELECTRIC PRACTICE. Edited by Prof. Magnus Maclean. Vol. L, 


Ls. net. 


POWER DISTRIBUTION FOR ELECTRIC RAILROADS. By Dr. L. Bell. 118, 
THE ELECTRICAL TRANSMISSION OF ENERGY Ву A. V. Abbott. 


Second Edition, 608 pages, with eight folding plates and numerous illustrations. 958. nett. 


EXAMPLES IN ELECTRICAL ENGINEERING: Ву S. Joyce, A. I. E. E бв. 
ELECTRICAL PROBLEMS FOR ENGINEERING STUDENTS. By W. L. 


Hooper and Roy T. Wells. 6s. 


ELECTRIC TRANSMISSION OF ENERGY, and ita Transformation, Sub- 


division and Distribution. By Gisbert Kapp. Fourth Edition. 10s. ба. 


1,22 and 3, Salisbury Court, Fleet Street, London, Е.С. 
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ELECTRIC TRACTION. By John H. Rider. 108. 6d. net. 

ELECTRIC MOTIVE POWER see раде 9. 

THE ELECTRIC RAILWAY OF TO-DAY. By H. B. Prindle. 28. 6d. 
ELECTRIC TRANSMISSION HANDBOOK. By F. В. Badt. 5s. 
ELECTRICAL ENGINEERS' POCKET BOOK. By Horatio А. Foster. 218. net. 
HANDBOOK FOR STREET RAILWAY ENGINEERS. By H. B. Andrews. 6s. 
TRAMWAY TRACTIVE EFFORT AND POWER DIAGRAM see page 14. 
ELECTRIC RAILWAYS AND TRAMWAYS: Their Construction and Opera- 


tion. Revised, enlarged and brought up to date from Enzineering. By Philip Dawson, С.Е. Demy 4to, 
handsomely bound in Half Morocco, ccntaining many Tables, Gitar. and Working Drawings. 42s. 


ENGINEERING AND ELECTRIC TRACTION POCKET BOOK. Ву Philip 


Dawson, A. M. I. C. E., M. I. E. E. Th га Edition, Fcap. 8vo, 178. 6d. net. 
PRACTICAL ELECTRICAL RAILWAY HANDBOOK. By A. B. Herrick. 133.64. 
MOTIVE POWER AND GEARING—see page 9. 
ELECTRIC TRACTION. By Prof. Ernest Wilson. 58. 
ELECTRIC RAILWAY ENGINEERING. Ву Edward Trevert. 88. 6d. 
MODERN ELECTRIC RAILWAY MOTORS. By G. T. Hanchett. 98. 
ENGINEERING PRELIMINARIES FOR AN INTERURBAN ELECTRIC 


RAILWAY. By E. Gonzentach. 5з. 


ELECTRO. MOTORS : The Means and Apparatus emploved in the Transmission 
of Electrical Energy and its Conversion into Motive Power. By John W. Urquhart. 78, 6d. 


CONTINUOUS-CURRENT DYNAMOS AND MOTORS. By W. R. Kelsey. 5s. 
THE А. MOTOR. By H. Boy dela Tour. Translated (from French) 


STORAGE BATT ERY ENGINEERING. By L. Lyndon. 138. ба. 

PRIMARY BATTERIES. By H S. Carhart, A.M. 67 illustrations. 6s. 
ELECTRICITY IN MINING. By H. Louis. 3s. 

ELECTRICAL PRACTICE IN COLLIERIES. By D. Burns, М.Т.М.Е. бз. net. 
ELECTRICITY AS APPLIED TO MINING. By A. G. Lupton, G. D. A. Parr 


and H. Perkin. 9s. net. 

LA TRACTION ELECTRIQUE SUR VOIES FERREES. By Prof. A. Blondel 
n . Paul-Duboi Two vols. 498. 

PRODUCTION "ET DISTRIBUTION DE L'ENERGIE POUR LA TRACTION 


ELECTRIQUE, By H Mart'n. 
DISTRIBUTION DE L'ENERGIE PAR COURANTS POLYPHASES. By 


LES DYNAMOS. By J. A. Montpellier. 12s. 6d. 

TRAITE COMPLET D'ELECTRO-TRACTION. By Ernest Gerard. 253. 

LES TRAMWAYS ELECTRIQUES. Ву H. Maréchal. 6s. 6d. 

SAMMLUNG VON AUFGABEN ZUR UEBUNG IM ENTWERFEN UND 
BERECHNEN ELEKTRISCHER LEITUNGEN. Ву Dr. J. Teichmüller. 108. 

TECHNOLOGIE DER DYNAMO MASCHINEN. Ву E. Schulz. 21s. 


DYNAMOMASCHINEN FÜR GLEICH UND WECHSELSTROM. Ву Gisbert 
Карр. 12s. 

ELEKTROMECHANISCHE KONSTRUKTIONEN. By Gisbert Kapp. 200 
quarto pages, 25 tables, and 54 illustrations, Second Edition. 218. 

WIRKUNGSWEISE, BERECHNUNG UND KONSTRUKTION ELEK- 
TRISCHER GLEICHSTROM-MASCHINEN, By. J. Fischer Hinnen. 4th Ed., revised and enlarged, 14s. 


DIE BAHNMOTOREN FUR GLEICHSTROM. Ву M. Muller апа W. 


Mattersdo 


DER DREHSTROMMOTOR. By J. Непђасћ. 108. 64. 
KONSTRUKTIONSTAFELN FUR DEN ОПУМАМОВАО. By Prof. E. Arnold. 


e 1., У Љето shied geng та p Ed., 21s. ; Part II., Wechselstrom- Maschinen, Umformer, Motoren 
rmatoren, 2nd 


MODERNE. GESICHT SPUNKTE FÜR DEN ENTWURF ELEKTRISCHER 
MASCHINEN UND APPARATE. Ру Dr. F. Niethammer. 88. €d. 


1, 2 and 3, Salisbury Court, Fleet Street, Lonc on, Е.С. 
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WIRING, ELECTRIC LIGHT FITTING, &c. 


"THE ELECTRICIAN " WIREMANS POCKET BOOK — see раде 10. 
THE INCANDESCENT LAMP AND ITS МАМЈЕАСТЈЕЕ—зе page 8. 
E ан ГОЗЕРЕН Е for the Use of Engineers and 


ng, Jr. Strongly bound in cloth, 5s. post free. 
STANDARD. WIRING. FOR ELECTRIC "LIGHT AND POWER. By Н, C. 
ELECTRIC WIRING. By W.C. Clinton. 1s. 6d. 
ELECTRIC WIRING. For tie Use of Architects, Underwriters and the Owners 


of Buildings. Ву Russel! Rcob ГМ. Urquhart. Fully Illustrated. 68. 
ELECTRIC LIGHT FITTIN G: _А Handbook for Electrical Engineers. By John 
COMPREHENSIVE INTERNATIONAL WIRE TABLES. Ву W. 8. 


Full particulars ~ - соу DI E Single Wires and Cables, in English, American, 


ntinental Units. 
сом S FOR ELECTRIC ТАТ, DISTRIBUTION : Their Materials and 
Manufacture. By errine, 2's. 


PRACTICAL ELECTHIC LIGH! FITTING. By F. С. Witsoe, 5s. 

ELECTRICAL MOTOR INSTALLATIONS. By F. J. A. Matthews. 2s. 6d. 

WIRING SLIDE RULE (Trotter's Patent). By which can be found at once .— 
1. Size of Cable; 2. vq му of Cable; 8. Current Cable will carry; 4. Current Density; 5. Maximum 
Current ; 6, Resistance in Ohms; 7. Sectional Area in Square inches. Full printed instructions are 
supplied with each rule. For the ELEC Price 28. 6d.; post free 2s. 74. 


STANDARD TABLES FOR ELECTRIC WIKREMEN. By Charles M. Davis. 58. 
MAY'S TABLE OF ELECTRIC CONDUCTORS. Showing the relations 


between—(1) The sectional area, diameter of conductors, loss of potential, strength of current, and length 

of conductors ; (2) The economies of incandescent lamps, their candle-power, potential, and ‘strength ot 

current ; (3) The sectional area, diameter of conductors, and strength of current per square inch. For 

office use, printed on pgp rin P metal reg ve жирем, price 2s. ; post free, 2s. 2d. ; for the 
UNIVERS mounted on linen in strong ase, 2s. 6d 28. Sd. 


AL WIRING COMPUTER. By Сап! Hering, bs. 
INCANDESCENT WIRING HANDBOOK. With Tables By Е. B. Badt. 5s. 
HOW TO WIRE BUILDINGS. By Augustus Noll. Fourth Edition 6s. 6d. 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS—see page 8. 
ELECTRICAL INSTALLATIONS FOR ARCHITEUTS, BOROUGH SURVEYORS, 


Warden Stevens 


ALTERNATING CURRENT WIRING AND DISTRIBUTION. By TUN Leroy 


aycock. 
ELECTRIC WIRING, FITTINGS, SWITCHES AND LAMPS. By W. A 
THE e А Mi nU AND F ITTING DETAILS BOOK. By W. Perren 


ELECTRIC WI IRIN G TABLES. Ву У. Perren Maycock. 2nd Edition. 38. 64. 
ELECTRIC WIRING AND FITTING. Ву C. V. Drysdale, D.Sc. 3s. ү. ва. 
ELECTRICITY IN TOWN AND COUNTRY HOUSES, Ву Percy E. Scrutton. 
THEINTERNAL WIRING OF BUILDINGS. By Н. M. Leaf Second Edition. 38.64. 
DIE . ELEKTRISCHER LEITUNGSNETZE. By J. Herzog and 


Кејатаг 
CONSTRUKTION U? UND PRÜFUNG DER ELEKTRICITATSZAHLER. By F. 
Grünwald, 3s. 6d. 


TELEGRAPHY AND TELEPHONY. 


TEMPERATURE COEFFICIENTS OF CONDUCTIVITY COPPER. By 
ar orde and Taylor— 

STUDENTS GUIDE TO SUBMARINE CABLE TESTING—see page 13. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS е page 11. 


ELECTRICITY AND THE ELECTRIC TELEGRAPH. With numerous illus- 
B. Prescott, Eighth Edition, 2 vols., 8vo, cloth, £1. 10s. 


trations. By Geo 

ELECTRICAL ENGINEERING FORMULZ—sce раде 5. 

SUBMARINE CABLE LAYING AND REPAIRING-—:e р. 

TELEGRAPHY. Es Sir „Nm, Preece, K. C. B., F.RAS., M.I. E and Sir J. 
Sivewright, K.C ew Edition, revised and enlarged. 

TELEGRAPHIC "CON? JECTION S: Embracing teg Methods in Quadruplex 
Telegrapay. By Charles Thom and W. H. Jones. 7s.6d. (CABLES. By Herbert Laws Webb. 58. 
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“THE ELECTRICIAN" PRIMERS—see раде 8. 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS-—:e раде 15 
PRACTICAL GUIDE TO THE TESTING OF INSULATED WIRES AND 
A HANDBOOK OF ELECTRICAL TESTING. By H. R. Kempe. 5th Ed., 18s. 


SUBMARINE n Their History, Construction and Working. By 
Charles Bright, F. R. S. E. [6th Edition. 38, 6d. 


ELECTRICITY IN ITS APPLICATION TO TELEGRAPHY. Ву Т. Е. Herbert, 


ТНЕ AULEM ED GUIDE TO THE NEW EXAMINATIONS IN 
ICAL TELEGRAPHY. Ву James Bell. Fourth Edition. 1s. 6d 
THE APPLICATION. OF ELECTRICITY TO RAILWAY WORKING. Ву 


SIGNALLING ACROSS SPACE WITHOUT WIRES—see page 10. 
WIRELESS TELEGRAPHY: A History of. By J. J. Fahie. 6s. 

WIRELESS TELEGRAPHY AND HERTZIAN WAVES. By S. R. Bottone. 3& 
WIRELESS TELEGRAPHY. By G. W. D. Tunzelmann, B.Sc. 1s. 6d. 
WIRELESS TELEGRAPHY. By C. Н. Sewall. 9s. 

LA TELEGRAFIA SANZA FILO. By Profs. А. Righi and D. Dessau. 10s, 
TELEGRAPHIE SANS FILS. By André Вгоса. 3s. 6d. 

TELEGRAPHIE OHNE DRAHT. Ву Adolph Frasch. 5з. 64. 

TELEGRAPH SWITCHING SYSTEMS. Ву T. Е. Purves. 2s. nett. 
CENTENARY OF THE ELECTRIC CURRENT, 1799-1899— see page 5. 
TELEPHONES: Their Construction and Fitting. 5th Edition. By F.C. Allsop. 38. Gd. 
АВС OF THE TELEPHONE. By J. E. Homans. 48. 6d. 

TELEPHONE LINES AND THEIR PROPERTIES. ByW.J.Hopkins. New Ed. 6s. 
THE PRACTICAL TELEPHONE HANDBOOK. By Joseph Poole. 2nd Ed. 5s. 
MANUAL OF THE TELEPHONE. By Sir W. Preece, K.C.B. and A. J. Stubbs. 


Over 500 pages and 334 illustrations. 165 
AMERIC TELEPHONE PRACTICE —see раде 16. 
THE INSPECTOR AND THE TROUBLE MAN. Bv A E. Dobbs. 58. 
TOLL LINE SPECIFICATIONS. By W. Н. Crumb. 18. 3d. 
THE MAGNETO HAND TELEPHONE. By Norman Hughes. 38. 6d. 


THE A ELEPHONE 1 OF THE BRITISH POST OFFICE. By 
erbert. New 


THE TELEPHONE HANDBOOK. By Herbert Laws Webb. Мех and Itevised 
TELEPHONE LINES AND METHODS ЧЕ CONSTRUCTING THEM OVER- 


ND UNDERGROUND. By 


ELEMENTARY TELEGRAPHY AND TELEPHONY. By Arthur Crotch 


TELEPHONY. By A. Vaughan Abbott. In 6 vols. Vol. I., Location of Central 


DM Vol, II., Cons'ruction of Underground 8 Vol. III., The Cable Plant; Vol., IV., The 
Cons truction of Aerial Lines, 78 each vol. Edition. 


ELECTROMAGNETIC THEORY see раде ud 

TRAITE DE TÉLÉGRAPHIE ELECTRIQUE. By H. Thomas. £l. 
TRAITÉ DE TÉLrGRAPHIE SOUS-MARINE. Ру E. Wiinschendorff. 138. 
LA TELEPHONIE. By E. Piérard. 8s. 6d. 


LES APPLICATIONS еды DES ONDES ELECTRIQUES. By A. 
TURPAIN. 10s. 


ELECTRO- CHEMISTRY & ELECTRO- METALLURGY. 


ee METHODS OF ANALYSIS IN THEORY AND PRACTICE. 
umann. Translated by J. B. C. Kershaw. 6s. 

“THE ELECTRICIAN " PRIMERS—see раде 8. 

ELECTRIC SMELTING AND REFININ A Translation of the Second 
Edition of Dr. W. Вогсћег в *' Elektro-Metallurgie.” By W. 9. McMillan, 218. 

ELECTRO-PLATING: А Practical ek on the Deposition of of корр, 
ВПуег, Nickel, 681 Aluminium, Brass, Platinum, фес. Фе. By John W. U 

ELECTRO-DEPOSITION : A Practical ‘Treatise on the Electrolysis of Gold, 


Silver, equ ЖИН Nickel, and other Metals апа n By Alexander Watt, F.R.S.A. With numerous 
Llinetrations. d Edition. Crown Svo, cloth, 
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PRACTICAL ELECTRO-CHEMISTRY. By Bertram Blount. 153. 
TEST BOOK = SUM. CHEMISTRY. Ву Svante Arrhenius. Translated 
y J. McCrae, Ph. 


PRACTICAL METALLURGY AND ASSAYING, By A. H. Hiorns. 6s. 
ELEOTRO-M METALLURGY : ; Practically treated. By Alexander Watt, Е.К.8.А, 


on. 12mo,c 
ART “OF "ELECTRO-METALLURGY, INCLUDING ALL KNOWN PRO- 
CESSES OF ELECTRO-DEPOSITION. By G. Go F.R.8, With 66 illustrations, fcp. 8vo, ба. 


THE ART OF ELECTROLYTIC SEPARATION OF METALS—see раде II. 
ELECTRO-METALLURGY, TREATISE ON By Walter G. M‘Millan. 108. 64. 
MODERN ELECTROLYTIC COPPER REFINING. By Titus Ulke. 13s. 
ELECTRO-PLATING AND ELECTRO-REFINING. By A. Watt and A. Philip. 
ELECTRO-CHEMISTRY—see page II. [12s. 64. net. 
ELECTRO-DEPOSITION OF METALS. Ву Dr. G. Langbein. 25s. 

кши ни PIK PREPARATIONS. Ву Prof. В. Elbs. "Translated by В. В. 


Hutton. 
CHEMISTRY F OR ENGINEERS AND MANUFACTURERS. By Bertram 


Blount, F. I. C., F.C. S., апа А. G. Bloxam. In two vols. Vol. I. агенда А of Engineering, Building and 
Metallurgy. 108. 6d. Vol. II., Chemistry of Manufacturing Processes 
ELEMENTS OF ELECTRO-C EMISTE Y: 5 „Experimental By 
ke. Translated from the German by W. M. Pattison Muir. 78. 
ELEMENTS OF ELECTRO-CHEMISTRY. Ву Prof ^R d Blas uo 


QUANTITATIVE. E CHEMICAL ANALISIS BY ELECTROLYSIS. Translated 
Classen and Dr. W y W. H. Herrick and В. В, Boltwood. 12s. 6d. net, 


ELECTRICAL "ENGIN EERING FORMULÆ sec page 5. 

THE POTASH SALTS. By Dr. L. A. Groth. 7s. 6d. 

LE FOUR ELECTRIQUE. By M. Henri Moissan. 12s. 6d. 
ELEKTRO-METALLURGIE. By Dr. W. Börchers. 6s. 6d. 

DIE GEWINNUNG DES ALUMINIUMS UND ЕВ BEDEUTUNG FÜR 

HANDEL UND INDUSTRIE. Ву A. Minet. VoL I., part I. 

JAHRBUCH DER ELEK TROCHEMIE: By D» Nernst and Dr. Borchers. 
JAHRBUCH FUR ACETYLEN UND CARBID. 10s. 6d. (£1 4s. net. 


MEDICAL ELECTRICITY. 


малы ON PHYSIOLOGY. First Series on Animal Electricity. By 


aller, F.R.S. 58. [Welby. Vols. I. and II., each 178. net. 
ELEC TRO-PHYSIOLOGY. By Prof. W. Biedermann. Translated by Frances A. 
ELECTRICITY IN THE DISEASES OF WOMEN. Ву G. Betton Massey, M.D. 


2nd Ed. 12mo, 8s. 6d. | 
INTERNATIONAL SYSTEM OF ELECTRO-THERAPEUTICS. Гог Students, 
General Practitioners. and Specialists. Edited by H. К. Bigelow. 848 
CURRENT FROM LE MAIN: The Medical | Émployment of Electric Lighting 
ond Edition, 28. ва 
THERAPEUTIC ELECTRICITY. By W. S. Hedley, M.D. 8s. 6d. 
PRACTICAL Ee ia tegen G AND THE TREATMENT OF MUSCULAR 


ELECTRICITY 1 IN ELECTRO. - THERAPEUTICS. By Prof. E. J. Houston, 
Kennelly, D.Sc. Cloth, 5s 

MEDICAL ELECTRICITY. By H. Lewis Jones, M.D. 10s. 6d. 
ELECTROTHERAPY. By Geo. W. Jacoby, M.D. Two vols., each 128, 6d. net, 
POLYPHASED CURRENTS IN ELECTRO-THERAPY. By G. Herschell, М.Р, 


ELECTRICAL INSTRUMENTS, BELLS, &c. 


“THE ELECTRICIAN” PRIMERS—see a a 
THE CONSTRUCTION OF LARGE INDUCTION COILS. By A. T. Hare. 6s. 
ELECTRICAL , E T MAKING FOR AMATEURS. A Practical 


INDUCTION COILS AND COIL MAKING. By F. С. Allsop. 3s. 6d. 
THE POTENTIOMETER AND ITS ADJUNOTS- Sv раде 8. 


IN DUCTION COILS : A Practical Manual for Amateur Coil Makers. By G. E, 
ney. . 
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ELECTRICAL ENGINEERING РОВМОТЖ—вег раде б. 
DYNAMOMETERS AND THE MEASUREMENT OF POWER. By Prof. J. J. 


ELECTRICAT, INFLUENCE MACHINES. Ву John Gray. 58. 
INDUCTION: COILS : HN to Make, Use and Repair Them. By H. S. Norrie. 


PRACTICAL. ELECTRIC BELL FITTING. By Е. C. Allsop, 3s. 64. 
INTENSITY COILS ; HOW MADE AND HOW USED. Ву Dyer. 1s. 24. 
THE INDUCTION COIL IN PRACTICAL WORK. By Lewis Wright, 4g. 
THE BELL-HANGER'S HANDBOOK. By Е. B. Badt. 48. 6d. 

ELECTRIC BELL CONSTRUCTION. By F.C. Allsop. Fifth Edition. 3s, 64. 
ELECTRIC BELLS, AND ALL ABOUT THEM. Ву 5. В. Bottone. 4th edition. 8s, 
THE PHONOGRAPH : and How to Construct It. By W. Gillett. 5s. 
BLEGIKIU BELLS: HOW TO MAKE AND FIT THEM. By Paul N. 


INSTRUMENTS ET еа DE MESURES ELECTRIQUES INDUS. 


TRIELLES. By H. Armagnat. 128. 6d 


RONTGEN | LITERATU RE. 


PRACTICAL RADIOGRAPHY. By A. W. Isenthal and H.S. Ward. 3rd Ed. 6s. net. 
THE — CRAY 1 $ ot, Photography of the Invisible. Ву У. J. Morton and E. W. 


BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH —;е р. 8. 
THE NEW PHOTOGRAPHY. By A. B. Chatwood. 4s. 

X-RAYS, THEIR PRODUCTION & У APPLICATION. Ву Е. S. Kolle, M.D. 5s. 
PRACTICAL X-RAY WORK. By Frank T. Addyman, B.Sc. Ready shortly. 
THE a OF ELECTRICITY THROUGH GASES. By Prof. 7 J. 


Sc., F.R.8. 48. 6d. nett. 


ELECTRIC ‘WAVES. Ву Н. М. MacDonald, 10s. nett. 


RADIATION : „Аю e Treatise on Electromagnetic Radiation and on 
H. H. Francis Hyndman, B Sc. 68. 


LIGHT, ISIBLE. & INVISIBLE. By Prof. S. P. Thompson, D. Sc., F.R.S. 6s. net. 
MANUAL sal rd ley s ELECTRICITY, WITH CHAPTERS ON THE 


wson Turner, B 


RONTGEN RAYS IN MEDICAL WORK. Ву Үр. ‘Walsh, M.D. 2nd Ed. 10s.6d.net. 
RADIOGRAPHY AND THE X-RAYS IN PRACTICE AND THEORY. By 
LES RAYONS-X. By С. Е. Guilleaume. 2s. 64. (8. В. Bottone. 8s. 
RONTGEN RAYS, AND THE PHENOMENA OF THE CATHODE AND 


ANODE. By Thompson and W. A. Anthony. 8s. 
LA TECHNIQUE DES RAYONS X. By A. Herbert. Price 48. 6d. 
LUCE E RAGGI RÖNTGEN. By Professor О. Murani, with preface by Prof. R. 
DIE ELEKTRIZITAT IN GASEN. By Dr. Johannes Stark. 12s. [Ferrini 1» № 


PHOTOGRAPHY, &c. 


ЕНШЕ АИ OPTICS, By Dr. Otto Lummer; translated by Prof. S. P. 
SCIENCE AND р" PRACTICE OF PHOTOGRAPHY. By Chapman Jones, 


PHOTOGRAPHY WITH EMULSIONS. By Capt. Sir W. де W. Abney, F.R.S. 38. 
BOOK OF THE LANTERN Ev T. C. Hepworth, F.C.S. New Edition. 4s. 
CHEMISTRY OF PHOTOGRAPHY. By Prof. В. Meldola. Crown 8vo. 68. 
FIRST PRINCIPLES OF PHOTOGRAPHY. By C. J. Leaper, PCS 5s 
PHOTOGRAPHIC AND OPTICAL ELECTRIC LAMPS. Ву R. Kennedy. 28. 64. 
INSTRUCTION IN PHOTOGRAPHY. Ву Capt. Sir W. де У. Ађпеу, F.R.S. 
OPTICS OF PHOTOGRAPHY. By B. J. Trail-Taylor. 3s. 64. [Tenth Edition. ба. 
PHOTOGRAPHIC REFERENCE BOOK. By W. A. Watts. 6s, 6d. 
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DICTIONARIES, DIRECTORIES, TABLES, &c. 


“THE F " ELECTRICAL TRADES' DIRECTORY AND 
WILLIN G'S BRITISH AND IRISH PRESS GUIDE. А concise and comprehen- 


CM Me Press of the United Kingdom, with Lists of principal Colonial and Foreign Journals. 
ost free, Is 
8 


ANNUAL. A Cyclopzdic Record of Men and Topics of the Day. 38. 64. 
STATESMANS YEAR BOOK: A Statistical and Historical Annual of the 


tates of the World. Revised after (ficial Returns. 
KELLY'S POST OFFICE AND OTHER "DIRECTORIES. ( Particulars and 
WHITAKER’S АГМАМАСК. 28. Gd. net. [lowest prices on applicatiou. 
KALENDER FUR ELECTROTECHNIKER 1902 edition. 58. 
WORTERBUCH DER ELECTROTECHNIK. Edited by Paul Blaschke. Part I. 


German-French-English. ts. 


ELECTRICAL ENGINEERING FORMULA—see раде 5. 
РОСКЕТ-ВООК OF ELECTRICAL RULES AND TABLES, for the ‘use 


of Electricians and Engineers. By John Munro, C.E., and Andrew Jamieson, MI. C. E., F. R. S. E. 
uni: Edition. Revised and enlarged. Pocket size, ‘leather, 8s. 6d., Post free. 


US L RULES AND TABLES FOR ENGINEERS AND OTHERS. By 
Prof. Rankine. FOR ndix by Andrew Jamieson, С.Е. 108 

A MANUAL OF LES, TABLES AND DATA FOR MECHANICAL 
ENGINEERS. de Clark. Cloth, 168. ; half-bound 208. 

LAXTON'S PRICE BOOK. Published Annually. 4s. 

LOCKWOOD'S BUILDERS’, ARCHITECTS’, CONTRACTOR S’ AND ENGI- 

ERS’ PRICE BOOK. 1903 F dit'on. Edited by Francis T. W. Miller 

THE ELECTRICAL ENGINEERS POCKET-BOOK OF “MODERN RULES, 
FORMULA, TABLES, AND DATA. By Н. R. Kempe, M. I. E. K. Price 5s. post free. 

THE ENGINEERS YEAR BOOK for 1903. By Н. К. Kempe. 83. 

‘THE STANDARD ELECTRICAL DICTIONARY. By Dr. T. O’Conner 

Edition.  7«, 6d 

DICTIONARY OF APPLIED CHEMISTRY. Ву T. E. Thorpe, assisted 
by Eminent Contributors. Vols. I. and II. 2s. each : 

GRAPHIC ATLAS AND GAZETTEER OF THE "WORLD. 128 Map 


tes and Gazetteer of #0 pages. own 4to, clot*, 128. 64; half morocco, 15s.; full morocco, 218. 


MEASUREMENT CONV "КУТОМ TABLES: English and Metrical. By Prof. 


R. H. Smith 
METRICAL TABLES. By Sir С. L. Molesworth. Third edition. 28. 
HOUSTON'S DICTIONARY OF ELECTRICAL WORDS, TERMS, AND 


PHRASES. Fourth Edition, greatly enlarged. 308. 


коке DICTION ARY OF ELECTRICAL Y WORDS, TERMS AND PHRASES, 


J. Houston, Fonrt 


SPONS “DICTION ARY. OF EN GINI EERING. Three volumes. £5. 5a. 
THE UNICODE. Desk Edition (demy 8vo) or Pocket Edition (5т. by ipe .) 2s. 6d. 
DUNCAN'S E ОР TRAMWAYS, OMNIBUSES AND ELECTRIC 


RAILWAYS FOR [the concerns with which they are connected. 158. 
DIRECTORY OF JRECTORS : А list of Directors of Public Companies, with 
STOCK EXCHANGE YEAR-BOOK. 25s 
TABLES AND FORMULZ FOR ELECTRIC STREET RAILWAY ЕМ. 


GINEERS. Compiled by E. A. Merrill. 4s. 
BARLOW'S TABLES OF SQUARES, CUBES, SQUARE ROOTS, CUBE 
IGUR of all Integer N to 10,000. Post 8vo, cloth, 6s. 


A BC FIVE-FIGU URE LOGARITHMS. ^ By C. J. Woodward, B Sc. Cloth, 48, 

ILLUSTRATIONS OF THE CAS. SYSTEM OF UNITS. With Tables of 
Physical Constants. By Prof, J. D. Eve 

LOGARITHMIO AND TRIGON NOMETRICAL TABLES FOR APPROXI. 

ULATION, &c. By J. T. Bottomley, М.А. 18. 

MATHEMATICAL TABLES. By James Pryde, F.E.LS. 48. 6d. 

MANUAL OF ELECTRICAL UNDERTAKINGS (1963). 158, net. 

ELECTRICAL ENGINEERS’ POCKET BOOK. By Horatio A Foster. 21s. net. 

PRACTICAL FLECTRICAL TKSTING IN PHYSICS AND ELECTRICAL 


ENGINEERING. By O. D. A Parr. 88. (d. 
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! SPONS'ENGINEERS'DIARY. Published annually. 88. 64. 
! БРОМУ ENGINEERS’ PRICE-BOOK. 7s. ба. 
| ELECTRICAL TABLES AND MEMORANDA. Ву Silvanus P. Thompson, 


D.Sc., and Eustace Thomas. Waistcoat-pocket size, 18. ; post free. 1s. 14. 


ELECTRICAL DICTIONARY: English- German-French. Ву Paul Blaschke. 58.64. 
* DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC TRAC- 


TION, &c.—see page 15. 
ELECTRO TECHNICAL DICTIONARY. By Sack and Wilke. In three sections 
(German-French-English, French-Evglish-German, апі Eoglish-German-French. 58. 6d. 


РОСКЕТ-ВООК OF USEFUL FORMULZE AND MEMORANDA FOR CIVIL 


| , AND MECHANICAL ENGINEERS. Ву Sir G. L. Molesworth, XK. C. I. E., and R. B. Molesworth, М.А. 
| Twenty-fourth Edition. 68. 


oe" on WHITTAKER’S MECHANICAL ENGINEER’S POCKET BOOK. Ка Р, К. 


Bjórling. 
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MECHANICAL ENGINEER'S POCKET-BOOK. By D. K. Ok "Third 


TABLES, MEMORANDA, AND CALCULATED RESULTS, for Mechanics, 
Engineers, &c. By Fr. Smith. Fifth Edition, revised and enlarged. Waistcoat pocket size, 1s. 64. 


PRACTICAL ENGINEER'S HANDBOOK. By W. S. Hutton. 18s. 


MISCELLANEOUS. 


WIRE: ITS MANUFACTURE AND USES. Ву J. Bucknall Smith. 7s. 6d. 


| TREATISE ОМ BESSEL FUNCTIONS AND THEIR APPLICATIONS TO 
" PHYSICS. Ву Prof. А Gray, M.A., F.R.8 E., and G. В. Mathews, М.А. 168. 
GRAPHICAL CALCULUS. Ву А. Н. Barker. 48. 64. 


ТНЕ БТЕАМ ENGINE INDICATOR, AND INDICATOR DIAGRAMS— 


ors | МЕКЕ W. H. Warren. 168. пећ. 
Lema | ENGINEERING CONSTRUCTION IN IRON, STEEL AND TIMBER. Ву 
ыр | PRACTICAL PHYSICS. By Е. Т. Glazebrook and W. N. Shaw. 7s. 64. 
rag | DYNAMICS OF ROTATION. By Prof. А. M. Worthington, F.R.S. Fourth 
ЈУГ ЛЕ LIGHT FOR 81 UDENTS. By Edwin Eiser. 6s. 
ek, Aaf А TEXT-BOOK OF PHYSICS. By Prof J. H Poynting, D.Sc., F.R.S., and 
wu UI Prof. J. J. Thomson, M.A., F.R.S. SOUND (201 Edition). 8s. Ad. PROPERTIES OF MATTER, 10s. ва. 
Sa { | Т, МАСМЕ ETISM AND ELECTRICITY, «и LIGHT, in preparation. 
бара: | А TREATISE ON PHYSICS. Vol. I., Dynamics and Properties of Matter. 


Prof. A. Gray, F.R.S. 158. 
- NATURAL PHILOSOPHY: An Elementary Treatise. By Prof. A. Privat 
4 . Deschanel. Translated and added to by Prof. J. D. Everett, D C.L., F.R.S. Twelfth Edition. Cloth, 18s. 


‘ Also in four parts.—I. MECHANICS, HYDRORTATICS, «Фе. ; II. HEAT III (New Edition), ELECTRICITY 
1 AND MAGNETISM ; IV. SOUND AND LIGHT. 48. 6d. each 


n 3 EXPERIMENTAL SCIENCE. By G. M. Hopkins. 680 engravings. Cloth, 15s. 
"ob o. JAMES (CLERK MAXWELL AND MODERN PHYSICS. By R. T. Glazebrook, 
К CALORIFIC “POWERS OF FUELS. By H. Poole, F.C.S. 12s. 6d. net. 


LIQUID FUEL AND ITS COMBUSTION. By W. H. Booth. 245. net. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. W. Ostwald. Translated 
by Dr. J. Walker. 108 


. net. 
CHEMISTRY : A TREATISE ON. By Sir H. E. Roscoe, F.R.S., and С. Schorlemmer. 
Vols. I. and II. : Inorganic Chemistry. Vol. I., de та Metallic Elements, 218. Vol. II, Metals, in two 
each. Vol. III.: Organic Chemis arts 1, 2, 4, and 6, 213. each; Parts З and 5, 188. each. 


THE PRINCIPLES OF CHEMISTRY, Bu Prot’ D. Mendelési Translated by 


ensk Two Vo 
CHEMISTRY OF MATERIALS OF ENGINEERING. By A. Н, Sexton. 5s. nett. 
THE СНЕМ1ГУ ГЕУ OF INDIA RUBBER. Ву C. O. Webber. 16s. 
ACETYLENE. By Prof. Vivian B. Lewes, F. I. C. 32s. net. 
ACETYLENE, LIGHTING BY : Generators, Burners and Electric Furnaces, 


GROVE ES "AND. ‘THORP S CHEMICAL TECHNOLOGY. Vol. IV. Electric 
Lighting (by А. G. Cooke) and Photometry (by W. J. Dibden). 208. 
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PHYSICO-CHEMICAL TABLES. By J. Castell.Evans. "Vol I. 243. 
BLOXAM'S INORGANIC AND ORGANIC CHEMISTRY, with Experiments, 
Re-written and Revised by Prof. J. M. Thomson, F.R.S., and Arthur G. Bloxam. Eighth Edition, 18s. 6d. 


PRACTICAL CHEMISTRY : Qualitative and Quantitative > Analysis. By William 
G. Valentin, F.C.8. Ninth Edition, by-Dr. W. R. Hodgkinson F.R.S. 


ELEMENTARY PRACTICAL CHEMISTRY AND QUALITATIVE ANALYSIS 


FOR ORGANISED SCIENCE SCHOOLS, By Prof. Е. Clowes, D.Sc., and J. Bernard Coleman. 8уо. 88. 6d. 
ENGINEERING CHEMISTRY. By II. J. Phillips, Е.Т.С., F.C.S. 10s. 6d. net. 


INORGANIC CHEMISTRY. By Prof. Edward Frankland, D.C.L., F.R.S., and 


Prof. Е. В. Japp, Ph.D., F. R. S. 24s. 


SYSTEM OF INORGANIC CHEMISTRY. By Prof. Sir W. Ramsay, F.R.S. 15s. 


CELLULOSE. By Cross and Bevan. 12s. 
COLOUR: A Handbook of the Theory of Colour. G. H. Hurst, F. C. S. 88. 6d. nett. 


PUBLIC LIGHTING BY GAS AND ELECTRICITY. Ву W. J. Dibdin. 218, 


MISCELLANEOUS PAPERS. Ву the late Prof. Heinrich Hertz. Translated by D. 
Е. Jones, B.Sc., and G. A. Schott, B.A., B.Sc. With an Introduction by Prof. Philip Lenard, 10s. 6d., nett. 


ORIGINAL PAPERS BY THE LATE JOHN HOPKINSON, D Se., F.R.S. 
res) E Prof. B. Hopkinson, B.Sc. Vol. I.— Technical Pspers ; Vol. 11.— Scientific Papers, 108. 6d. 


ТНЕ CON: STRUCTOR. A Hand-book of Machine Design. Бу] Prof. Е. Reuleaux. 
Translated from the Fourth German Edition by H. H. Suplee, B.Sc. £l. 11s. 6d. 


METAL TURNING. Ву a Foreman Pattern-Maker. 48. 


ALUMINIUM: Its History, Occurrence, Properties, Metallurgy, and Applications, 
Including Из Alloys. By J. W. Richards. Second Edition. 611 pages, £ 


RAILWAY ENGINEERING Mechanical and Electrical. By J.W. Haldane. 15s. 
ENGINE ERING PRELIMINARIES FOR AN INTERURBAN ELECTRIC 


LWAY. Ру Е. Gowzenbac 5s. 
NOTES ON ELECTRIC К. MLWAY ECONOMICS AND PRELIMINARY 
ENGINEERING. By W.C. Cots 


RAILWAY SIGNALLING. Ву B. R. Wilson. New Edition, 188. 
STREET RAILWAY ROAD BEDS. By Mason D. Pratt and C. A. Alden. 98, 


THE LAW SPECIALLY RELATING TO TRAMWAYS D LIGHT RAIL- 
~ WAYS, with the Tramways Act, 1870, the Light Railwavs Act, 1 Seward Brice, К.С. 138. 6d 
LAW RELATING TO ELECTRIC LIGHTING “AND ENERGY. By 

J. Shiress Will, К.С. Zrd Edition (1963). 25s. 
LAW AND PRACTICE RELATING TO LETTERS PATENT FOR IN- 
VENTIONS. By Robert Frost, B Sc. Second Edition. 30s. 
LAW AND PRACTICE RELATING ТО LETTERS PATENT FOR INVEN- 
ocer W. Wallace, K.C., . Williamso 
THE GR ANT "AND VALIDITY OF "BRITISH PATENTS FOR INVENTIONS. 


By James Roberts, M. A., LL.B. 958. rett. 
TRAMWAYS : Their Construction and Working. By D. K. Clark. 288. 
CENTRAL STATION BOOK-KEEPING. By H. A. Foster. 108. 6d. 
THERMODYNAMICS „ОЕ A НБ STEAM ENGINE AND OTHER HEAT 


ENGINES. Bv Prof. 
STEAM ENGINES AND "OTHER HEAT ENGINES. By Prof. J. A. Ewing, 
M A., F.R 5s 
HANDBOOK OF THE STEAM ENGINE. By John Bourne, С.Е. 98. 
HIGH-SPEED STEAM ENGINES. By W. Norris and В. Н. Morgan. Second 
Edition. 10s. €d. 
STEAM AND STEAM-ENGINES. Ву Prof. Andrew Jamieson, M Inst. OR. 
Text- Boo : Elementary Manual, oth Edition, 8s. 6d. 
THE STEAM. ENGINE: А Treatise оп Steam-Engines and Boilers. Ву 
ark. Two vols. 
TEXT. BOOK ON THE STEAM ENGINE. By Prof. T. M.Goodeve,M.A. 11thEd. 6s 
TESTING OF ENGINES, BOILERS AND AUXILIARY MACHINERY. By 
W. W. Е. Ki ЈЕВ 
ELEMENTAR Y TREATISE ON THE CALCULUS FOR ENGINEERING 
STUDENTS. By Johr Graham, B.A., B.E. Crown 8vo, and Edition. Cloth, 7s. 6d. 


$ 54 UAC залы рева. 
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DEPRECIATION OF ГАСТОВТЕ$. By Ewing Matheson, M.LC.E. 3rd 


Edition: 7s. €d nett, 


GAS AND OIL ENGINE MANAGEMENT. By M. Powis Dale. . 3s. 64. 
GAS AND PETROLEUM ENGINES. Second Edition, By Prof. W. Robinson. 915. 
GAS, OIL AND AIR ENGINES. By Bryan Donkin. Third Edition. 25s. 
GAS AND OIL ENGINES. By Dugald Clerk. 6th Ed., revised & enlarged. Вуо. 158 
TREATISE ON THE “ОТТО " CYCLE GAS ENGINE. By Wm. Norris, 


M.I.M.E. 207 illustrations, 


CYCLES OF GAS AND OIL | ENGINES. By J. D. Roots. 4s. 6d. 
THE DESIGN AND CONSTRUCTION OF OIL ENGINES. By A. H. Gold 


ingha 6s, net. 
MODERN GAS AND OIL ENGINES : Practical Treatise on. By F. Grover. Ba. 


WATER-TUBE BOILERS. By Leslie 5. Robinson. 88. 
THE PRACTICAL PHYSICS OF THE MODERN STEAM BOILER. By 


F.J Rowa 2's. 
THEORY OF HEAT. ByJ.Clerk Maxwell, M.A. Edited by Lord Rayleigh. 4/6. 
ELEMENTARY TREATISE ON HEAT, Ву W.Garnett, М.А. 5th Edition, 6s. 
MANUAL OF PHYSICO-CHEMICAL MEASUREMENTS. By Prof. W. 


Ostwald. Translated by James Walker, D Sc. 78. (12s. 61. net. 
TEXT-BOOK OF MECHANICAL | ENGINEERING, By W.J.Lineham. 8rd Ed. 
STRENGTH OF MATERIALS. Ву Prof. J. A. Ewing, M.A,, F.R.S. 15s. 
APPLIED MECHANICS. Ву Prof. J. H. Cotterill. Third Edition. 18s. 
APPLIED MECHANICS. By Prof. J. Perry, D.Sc., F.R.S. 78. 64. 
APPLIED MECHANICS, Advanced Text-Book: Vol. I. in two parts. Part I, 


The Principle of Work and its applications; Part IT., Gearing. Third edition. 7s. Cd. Vol. II. —Сош- 
prisirg Paria III. to VI.: Motion and Enerzy ; Graphic Statics; strenzth of Materials; Hydraulics 
and Hydraulic Machinery. Ву Prof. A. Jamieson. Second edition. 8з. 6d. 


MOTIVE POWER AND GEARING—see page 9. 
APPLIED MECHANICS, E poda Manual of. Specially arranged for First- 


Year Students. Fifth edition. 


зз. ба 
TREATISE dek THERMODYNAMICS. By Dr. Max Planck. Translated by 
APPLICATIONS " OF DYNAMICS 10 PHYSICS AND CHEMISTRY. By 
THE "COMMERCIAL" AND BUSINESS ASPECTS OF MUNICIPAL ELEC- 


TRICITY SUPPLY. Ву Alfred H. Gibbings 

TRAMWAY BOOKKEEPING AND ACCOUNTS. By D. McColl. 103. 64. 

FACTORY ACCOUNTS, their каери and Practice. By Emile Gercke and 
J M. Fells. 5th Edition, 78. 6d 


MANAGEM ENT E SMALL ENGINEERING WORKSHOPS. By Arthur H. 
THE CONMERCIAL "MANAGEMENT OF ENGINEERING WORKS. By 
AUTO ‘CARS, TRAMCARS AND SMALL CARS. By D. Farman. Translated from 


French by S Serrisllier. 5s 


MOTOR VEHICLES AND MOTORS. Ву W. W. Beaumont. 4to, 636 pages. 428. 
IGNITION DEVICES FOR GAS AND PETROL MOTORS. By S. R. Bottone. 


MACHINE DRAWING AND DESIGN FOR ENGINEERING STUDENTS. 


By Prof. William Ripper. 2nd Edition. 12s. 6d 


MACHINE DRAWING. AND DESIGN, MANUAL OF. By David Allan Low 
d Alfred Wm. Bevi 

ENGINEERING DRAWING AND DESIGN. By S.H Wells. 3rd Edition In two 

parts. Part I., PRACTICAL GEOMETRY, 3s. Part II., MACHINE AND ENGINE DRAWING AND DESIGN, és 64. 

ELEMENTS OF MACHINE DESIGN. By Prot. W. О. Unwin. Part L, 
General Principles, 66. Part II., Chiefly on Engine Details, 48. 64. 

CALCULUS FOR ENGINEERS. By Prof. John Perry, F.R.S. 78. 6d. 

THE CALCULUS FOR ENGINEERS AND PHYSICISTS. By Prof. R. H. 


THE ` "STEAM. ENGINE CONSIDERED AS A THERMO-DYNAMIC 

MACHINE. By J. H. Cotterill, M.A., F. R. S. Third Edition. 158. 
ENGINEER'S SKETCH BOOK of Mechanical Movements, Devices, Appliances. 
"сея used in Design and Construction of Machinery for every purpose Nearlv 2,000 illus, 108. 64, 


SCIENTIF IC PAPERS. Ву Lord Rayleigh. In 4 vole. Vol. I., 15s. 
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SCIENTIFIC PAPERS. By Prof. P. G. Tait. In 3 vols. Vols. І. and II., 25s. each. 
ЖТНЕВ AND MATTER. Ву Dr. Joseph Larmor. 108. nett. 
POPULAR LECTURES AND ADDRESSES ON VARIOUS SUBJECTS IN 


PHYSICAL SCIENCE. By Lord Kelvin. 3vols. Vols. I. and ПТ. ready, 74. 6d. each, 
THESCIENTIFIC WRITINGS OF THE LATE PROF. С.Е. FITZGERALD. 158. 


POPULAR LECTURES ON SCIENTIFIC SUBJECTS. By Prof. H. von 

: Helmholtz. Two Volumes. 7s. 6d. each. 2 

MICHAEL FARADAY: His Life and Work. By Prof. S. P. Thompson. New 
Edition, 5s. ; Cheap Edition, 2s. ба 

ORIGINAL PAPERS. Dy the late Dr. John Hopkinson, F.R.S. Two vols. 
Edited, with a Memoir, by В. Hopkinson B.Sc. 108 64 each. 

HIGH TEMPERATURE MEASUREMENTS. Ву H. LeChatelier and О. Bou- 
donard. 12. ва net. 

VALVES AND VALVE GEARING. Ву C. Hurst. 8s. 64. 


STEAM POWER PLANTS: Their Design and Constraction. By H. C. Meyer, 
Jun., М.Е. 
HYDRAULIC MOTORS AND TURBINES. By G. R. Bodmer, Assoc. M. Inst. C. E. 


Third Edition. With 204 illustrations. 15 


WATER OK HYDRAULIC MOTORS. By Philip R. Björling. 208 illustrations. 98, 
РОМР AND PUMP MOTORS: A Manual for the Use of Hydraulic Engineers. 


By Philip R. Bjorling, Two Volnmes. £3 38. 
CENTRIFUGAL PUMPS, TURBINES AND WATER MOTORS, By С. В. 
Innes, МА. Third Едшоп. 4s. 6d 


HYDRAULIC POWER ENGINEERING. Ву С. Croydon Marks. 98. net. 
HYDRAULIC MACHINERY. Ву В С. Blaine, М.Е. 148. 


HYDRAULIC POWER AND HYDRAULIC MACHINERY. By H. Robinson, 
Second Edition. 31s. 
STEAM TURBINE, THE. By К. M. Neilson. Second Edition. 103. 6d. net. 


PROF. CLERK MAXWELL, A LIFE OF. By Prof. L. Campbeli, M.A., and 
W. Garnett, M.A. Second Edition. 78s. 6d. 
THEORY OF SOUND. By Lord Rayleigh. Vols. I. and IL, 12s. 6d. each. 
ENGLISH AND AMERICAN LATHES. By J. G Horner. 21s. 
THE INDICATOR AND ITS DIAGRAMS. By C. Day. Third Edition. 4s. 6d. 
THE INDICATOR HANDBOOK. Bv C. N. Pickworth. Parts I and II. 3s. each 
PICKWORTH'S POWER COMPUTER FOR STEAM, GAS AND OIL 
ENGINES. Ву С, У, Pickworth. 58. у 
A PRACTICAL MANUAL ON THE SLIDE RULE. Ву C. N. Pickworth. 28. 
LUBRICATING OILS, FATS AND GREASES. Ву С. Н. Hurst. 108. 6d. net. 
LUBRICATION AND LUBRICANTS. By L. Archbutt and R. M. Deeley. 21s. 
MAN ыт INSTRUCTION IN HARD SOLDERING. Ву Н. Rowell. 
r ition, Ze, 
MANUAL OF PRACTICAL MATHEMATICS. Ву Frank Castle. 6s. 
COMMERCIAL ARITHMETIC. Ву S. Jackson, M.A. 38. ба. 
THE MANUPACTURE OF IRON AND STEEL TUBES. Бу E. C. В. Marks, 
nd Edition. be. 
GOVERNORS AND GOVERNING MECHANISM. By H. R. Hall. 28. 6d. 
WAVES AND RIPPLES IN WATER, AIR AND ETHER. By Prof. J. A. 
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SPECIAL NOTICE. 


In addition to the supply of Technical and Scientific Books and Publications, * The 

Electrician " Company undertake the dispatch, on closest market terms, to any part 

of the world, of Works of Fiction, Travel, Biography, History, Theology, Reference 

Books, &c. Quotations given for Mixed Parcels of Boeks from £5 upwards. 

Searches made for Rare Books and Old Editions. 

The Company has a department for the regular and prompt dispatch of Daily, 
Weekly, and Monthly e ре to all parts of the world on best terms. Enquiries 
invited. 

Printing and Stationery SA Wie? Typewriters and Typewriter эра Сус!о- 
style and all other makes of Copying and Duplicating Apparatus. hotographic 
Outfits and Supplies of all kinds. Phonographs and Phonograph Records of ali: 
kinds on Best Terms. 
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THE OLDEST AND BEST WEEKLY ELECTRICAL JOURNAL. 
Every Friday, price 6d., post free 61d. 


“JHE ELECTRICIAN. 


i THE ELECTRICIAN” is the oldest electrical journal published. Та the volumes of TRE ELECTRICIAN " will 
be found a valuable collection of original papers and articles by nearly every leading writer on electrical matters, 
and all papers read before the principal Electrical Institutions throughout the world by men eminent in the 
Electrical Profession have been given, together with authenticated reports of the discussions thereupon. 

A considerable amount of space is devoted to fully illustrated, technical descriptions of the Electricity 
Supply Works and Electric Tramways owned by Local Authorities and Companies, and in its Municipal Notes 
the progress and development of Municipal Electrical Enterprise, including detailed analyses of tbe Accounts 
of Electric Lighting ana Tramway Undertakings, is recorded weekly. The Municipal Notes of ‘‘ THE 
tede ом " are more numerous, more complete and more up-to-date tuan those of any other technical or 

ade journal. 

In addition to the above, THE ELECTRICIAN" forms a complete record of all the important legal cases 
which have occupied the attention of the Courts of Justice for the past 26 years, and it is customary for 
** THE ELECTRICIAN" to occupy a prominent position in the Courts as an authority upon all questions affecting 
the Electrical Profession. 

A regular feature in * THE ELECTRICIAN " has always been the verbatim reports of meetinys of Electrical 
Companies and Corporations. Original articles appearing in THE ELECTRICIAN" are written by gentlemen 
егыл, по interest whatever in particular electrical systems, and with but one object—the advancement ot 
electrical knowledge and electro-technology generally. Many of these original series of articles have since 
been revised and amplified, and published in book form. These form the nucleus of the well-known 
«+ Electrician” Series. 

Finally, THE ELECTRICIAN has been of incalculable service to technical education, and has done much 
to make the general study of electricity the reality it has undoubtedly become. No aspirant to honour and 
renown in the electrical profession can hope to keep abreast of the never-ceasing stream of discoveries of new 
applications of electrical science to every-day commercial pursuits who does not diligently peruse the columns of 


" THE СТАМ," which is pre-eminently the leading electrical journal. 

TERMS OF SUBSCRIPTION: YEAR. HALF-Y BAR. QUARTER. 
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** THE ELECTRICIAN " is the oldest electrical journal published. Ia the volumes of THE ELECTRICIAN " will 
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AM and all papers read before the principal Electrical Institutions throughout the world by men eminent in the 
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EUROPEAN GOVERNMENTS' ELECTRICAL DEPARTMENTS. 
——— —— 

One of the principal drawbacks experienced in the endeavour to introduce 
new inventions, &c., to the notice of the heads of Government departments is the 
difficulty of selecting from the lists usually given the proper persons to be 
approached, With the object of rendering assistance, we have introduced the 
following authentic information for the benefit of patentees and manufacturers of 
instruments, apparatus, and plant who may desire to introduce electrical goode. 

We are greatly indebted to the gentlemen who have so readily given us their 
assistance in procuring the particulars given. 


AUSTRIA.. 
MINISTRY OF COMMERCE. 
(The Post and Telegraph Department is a part of this Ministry.) 
Minister : Guido Freiherr von Call. 
Chief of the “Præsidial Bureau": Ministerial Councillor Anton Delles. 


PosT AND TELEGRAPH DEPARTMENT. 
Chief : Dr. Rudolph Neubauer (Director-General of Posts and Telegraphs). 


Assistants. 

Ministerial Councillors : Dr. Alfred Freiherr von Lilienau; Dr. Auton Hoffmann 
Ritter von Ostenhof; Theodor Habberger; Dr. Friedrich Szabo; Dr. Rudolph 
Edler von Schuster; Franz Freiherr von Buschman; Dr. Friedrich Wagner 
Ritter von Jauregg ; Dr. Eduard Urbantschitsch ; Dr. Ernst Gollner. 

Section Councillors: Franz Edler von Hlawacek; Paul Griessmayr; Adalbert 

Ritter von Stibral. 


TELEGRAPH TECHNICAL DEPARTMENT. 
Aulic Councillor: Anton Trauc (Chief Electrician). 
Chief Councillors : Carl Barth von Wehrenalp ; Eduard Mayer-Koffler. 
Councillors: Georg Ehlich; Essich Hütler; Otto Rehacek; Dr. Alfred Ritter von 
Urbanitzky. 


BAVARIA. 
GENERAL DIRECTION OF POSTS AND TELEGRAPHS. 


Director-General : Lorenz Ringer. 

Councillors: Hans Bredauer ; Emil Bieringer ; Otto Behr. 

Engineers: Ludwig Klein; Jakob Jacob; Hermann Wild; Edmund Rapp; 
Roman Bletschacher ; Hans Steidle. 


BELGIUM. 
MINISTERE DES CHEMINS DE FER, POSTES ET TÉLÉGRAPHES. 
Ministre: J. Liebaert. 
ADMINISTRATION DES TÉLÉGRAPHES. 
Direction Générale. 
Directeur-Général : F. H. Delarge. 


Direction. Technique. 
Directeur Général: P. J. Banneux, Ingénieur en Chef. 


BULGARIA. 
DIRECTION-GENERALE DES POSTES ET DES TELEGRAPHES. 
Director-General of Telegraphs : Ivan Stoyanovitch. 
Director-General of Posts: Vasily Уеей. 
Inspectors of Telegraphs: T. Minkoff; T. Tzontcheff. 
Secretary : Svetozar Iowovitch. 
Controller-General : Rousko Kiroff. 

Accountant-General : Th. Lubimoff. 
Section Technique, 
Electrical Engineer: Boris Kinticheff. 
Chef du Bureau Téléphonique : T. Rouseff. 


DENMARK. 
TELEGRAPH SERVICE. 
Director: N. R. Meyer. 


Chief Electrician and Engineer: У. Е. Hagen. 
Engineers: С. E. Krarup, W. G. Thomsen, and C. E. Walsöe. 


RAILWAY SERVICE, 


Director-General: С. Ambt. 
Chief Engineer: V. Juul. 
Telegraph Engineers: O. R. V. Thrane and F. N. Wolff. 


FRANCE. 
SoUs-SECRÉTARIAT D’ETAT DES POSTES ЕТ DES TELEGRAPHES. 
Sous-Secrétaire d'Etat : М. Berard, député. 
Directeur du Cabinet et du Personnel : M. Salomon. 
Chef Adjt. du Cabinet : M. Jouhannaud. 
Chef du Secrétariat Administratif: M. Marty. 
Chef du Secrétariat Particulier : M. Vilar. 
Chef du Bureau du Personnel: M. Bizet. 
DIRECTION DE L'EXPLOITATION ÉLECTRIQUE. 


Directeur : M. Bordelongue. 
Chefs de Bureau : MM. Sins, Bernadou, Crescitz, Vidal de Lirac. 


DIRECTION DE L'EXPLOITATION POSTALE. 


Directeur : M. Jaccottey. 
Chefs de Bureau: MM. Bouguet, Nivoix, Roustan, Vasseur, Richard. 


DIRECTION DU MATÉRIEL ET DE LA CONSTRUCTION. 
Directeur: M. Пагса. 
Chefs de Bureau: MM. Thomas, de гу + V Шегоу. 
DIRECTION DE LA COMPTABILITÉ. 
Directeur : M. Blanqué, 

Chefs de Bureau: MM. d’Estocquois, Guibert-Lasalle, Chevallier. 
DIRECTION DE LA CAISSE NATIONALE D'EPARGNE. 
Directeur : M. de Laboulaye. 

Chefs de Bureau : MM. Stoullig, Montagne. 
DIRECTION DES POSTES ET DES TELEGRAPHES DE LA SEINE. 
Directeur: M. Mio. 

Sous-Directeur : M. Guillaume de Sauville de la Presle. 
DIRECTION DES SERVICES ELECTRIQUES DE LA REGION DE PARIS. 
Ingénieur en Chef, Directeur: M. Frouin. 

| Sous-Directeur : M. Regnault. 
EcoLE PROFESSIONNELLE SUPERIEURE DES POSTES ET DES TÉLÉGRAPHES. 
Ingénieur en Chef, Directeur : M. Estaunié. 
SERVICE DE LA VÉRIFICATION DU MATERIEL DU DÉPÔT CENTRAL ET DE 
L'AGENCE COMPTABLE DES TIMBRES-POSTE. 
Ingénieur en Chef, Directeur: M. Tongas. 


SERVICE DES ATELIERS DE CONSTRUCTION ET DE RÉPARATION DU MATÉRIEL 
POSTAL ET ELECTRIQUE_ET DE L'ATELIER DE FABRICATION DES TIMBREs-POSTE. 


Ingénieur en Chef, Directeur : M. Thévenin. 


SERVICE DU CABLE SUUSMARINS ET DE L'USINE DE LA SEYNE, 
Ingénieur en Chef : M. Bayol. 
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GERMANY. 
REICHS-POSTAMT, 
Staatssekretär : Exc. Herr Kraetke. 
Unter-Staatssekret&r : Herr Sydow. 
Direktoren: Herren Wittko, Gieseke, Pressel. 
TELEGRAPH DEPARTMENT (DIVISION II). 


| Director: Herr Sydow (Unter-Staatesekretar). 
| Councillors: Herren Bernhardt, Münch, Ebert, Christiani, Köhler, 
Prof. Dr. Strecker, Menny, Schrader. 
Ober-Telegraphen-Ingenieur : Postrat Karrass. 


MINISTRY OF THE INTERIOR. 


(The Post and Telegraph Department is a part of this Ministry.) 


|| ОВЕЕСЕ. 
= 
| Minister of the Interior: К. Mavromihalis. 
DIRECTION-GENERAL OF POSTS AND TELEGRAPHS, 


Director-General : №. Lambrionpoulos (Gerant). 
Director of Telegraph Department: N. Lambrinopoulos. 


HOLLAND. 
2d MINISTRY OF WATERSTAAT, COMMERCE AND INDUSTRY. 
(The Post and Telegraph Department is a part of this Ministry.) 
Minister: His Excellency J. С De Marez Oijens. 
nu Posrs AND TELEGRAPH DEPARTMENT. 
Si Director-General : G. J. С. A. Pop. 
E Secretary to Director-General : М. С. de Bloeme. 
В Post OFFICE. 
| Inspector-in-Chief : C. van der Veen. 


В . TELEGRAPH OFFICE. 


Engineer-in-Chief : А. Е. В. Collette. 
Inspector-in Chief : А. Kruyt. 
Engineer in General Service : S. J. J. H. van Embden. 


HUNGARY. 
MiNISTRY OF COMMERCE. 


i 
| (The Post, Telegraph and Telephone Department is a part of this Ministry.) 
| Minister of Commerce: His Excellency Dr. Louis Láng. 
Si State Secretary : Count Mark Wickenburg. 


2 | Post, TELEGRAPH AND TELEPHONE DEPARTMENT. 
| General Director : Peter де Szalay. 


Head of Mail Service Sub-Division : Vincent Nádor. 


0 
| Deputy : Adalbert Szabó. 
<= : Directors. 
ve Head of Secretary's and Financial Bureau: Charles Follért. 
Meg Head of Personal Sub-Division : Julius Vezerle. 
a. : Head of International Sub-Division : Dr. William de Hennyey. 
| Head of the Postal Sub-Division : Sigismund Schrimpf. 
Gë Head of the Telegraph and Telephone Sub-Division : Joseph Kiss. 
| Head of the Technical Sub-Division: Andrew de Kolossväry. 
| 
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ITALY. 


Minister: Count Е. Stelluti-Scala, М.Р. 
Under Secretary of State: H. E. G. Morelli-Gualtierotti, M.P. 
Director-General : Comm. A. Miglioranzi. 


Inspector-General: Comm. C. Gamond. 
Directors Head Division: Comm. Eng. Е. Cardarelli, Comm. C. Figini, Comm. 


L. Grilo, Comm. P. Curato, Comm. G. Franchini, Comm. C. Pirrone, Comm. 


р, Lonardi, Comm. G. Dell'Oro, Comm. Rodano, Cav. Dr. Eng. I. Brunelli. 
Technical Inspectors : Cav. G. Duran, Cav. Dr. E. Mirabelli. 


NORWAY, 


MINISTRY OF PUBLIC WORKS. 
(The Telegraph Department is a part of this Ministry.) 
Minister of Public Works: A. Hansen. 
TELEGRAPH DEPARTMENT. 
Director-General : J. S. Rasmussen. Secretary: T. Engset. 

Chief Engineer: S. Abild. 

RAILWAY DEPARTMENT. 

Director-General: E. Sunde. Chief Engineer: А. К. Fleischer. 


Telegraph Engineer: Einar Rasmussen, 


PORTUGAL. 
MINISTRY OF PUBLIC WORKS, COMMERCE AND INDUSTRY. 
(The Post and Telegraph Continental Department is a part of this Ministry.) 
Minister: Councillor Manoel Francisco de Vargas. 
Post AND TELEGRAPH DEPARTMENT. 


Director-General : Councillor Alfredo Pereira. 
Inspector-General of Telegraphs and Electrical Industries: Councillor Paulo 
Benjamin Cabral, Civil Engineer and Professor. 

Assistant Inspector-General of Telegraphs: А. J. do Amaral Cardoso, С.Е. 
Chiefs of Divisions :-—J. Carlos Leoni, К. 2. da Trindade Carvalho, J. А. Ledo de 
Faria (Inspector-General of Posts), J. H. dos Santos. 

Department of Inspector-General of Telegraphs : 

Engineers: Fernando Pinto Coelho. A. J. Dantas and Benjamin Mariz Costa. 
Officers: Е. А. de Moraes, J. К. Bizarro, В. В. Moniz, da Maia, and 
J. Gaeiras Santos. 


RUSSIA. 


MINISTRY OF THE INTERIOR. 
(The General Direction of the Posts and Telegraphs is а part of this Ministry.) 
Minister of the Interior: M. von Plévé. 

Assistant : Senator and Privy Councillor Pierre Dournovo. 
GENERAL DIRECTION ОЕ Posrs AND TELEGRAPHS, 
Director-General: Privy Councillor Andreevsky. 

Assistant : Acting Counsellor of State Sewastianow. 


SERVIA. 
MINISTRY OF PUBLIC WORKS. 


_ (The General Direction of Posts and Telegraphs is a part of this Ministry.) 
Inspector-Genera! : Radoic P. Radoilovitch. 
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SPAIN. 
MINISTRY OF GOBERNACION. 
E Post and Telegraph Department is а part of this Ministry.) 
Minister: Excmo. Señor D. Sanchez Guerra. 
POSTAL AND TELEGRAPH DEPARTMENT. 
Director-General of Posts and Telegraphs: Excmo. Бећог D. Angel Garcia 
| Rendueles. 
TELEGRAPH TECHNICAL DEPARTMENT. 
Inspector-General: Што. Бепог D. Eduardo Urech y Miralles. 
Inspectors: Señor D. Enrique Iturriaga y Clanzy, Señor D. Frederico de Montes 
y Niculi, Бебог О. Котаз Soler y Ripoll, Senor D. Eliso Rodríguez y Gonzáler, 
Señor D. Ricardo Paris y Vierje. 


FOREIGN DEPARTMENT. 
Director : Señor D. Felipe Márquez y Salvador. 
Polyglots: Senor D. Pedro Benito y Sauz, Doctor D. Antonio Nieto y Gil. 


Ролс Works. 
Minister : Conde de Allende Salazar. 


SWEDEN. 
ADMINISTRATION OF ROYAL SWEDISH TELEGRAPHS. 


Director-General: M. Sahlin. 

Director of the Administrative Department: S. Berger. 
Director of the Line Department: A. Rydin. 
Director of the Telegraph Traffic Department : М. Wennman. 
Director of the Telephone Тгаћс Department: К. Ericsson. 
Secretary : E. Carlberg. 


SWITZERLAND. 
DÉPARTEMENT DES PosrES ET DES CHEMINS DE FER. 


(The Administration des Télégraphes is a Section of this Department.) 
Chief : M. Zemp. 


FONCTIONNAIRES SPÉCIAUX. 
Directeur-General: M. Konrad Fehr. 
Adjoint Directeur : M. J. J. Heer. 
Chef de la Section technique: M. Louis Vanoni. 
Chef de la chancellerie: M. M. Hauser. 
Chef de la Comptabilité : M. R. Lutz. 
Administrateur du matériel : M. Martin. 
CHEMINS DE FER FÉDÉRAUX. 
Président et Chef du Departement contentieux : M. P. Weissenbach. 
Vice-President et Chef du Departement de l'Exploitation : M. I. Flury. 
Chef du Département des Travaux: M. О. Sand. 


TURKEY. 

DIRECTION-GENERALE DES POSTES кт TÉLÉGRAPHES. 
Directeur-Général : Son Exc. Hussein Hassib Bey. 
Mustechar: Son Exc. Hone Effendi. 

Sous Directeur Général: Moustapha Fuad Bey. 

‚ Secrétaire-Genéral : Son Exc. Bekir Sidki Effendi. 
Chef Comptable: Son Exc. Mouhyddin Bey. 
Vice-Président du Conseil d'Administration : Son Exc. Selaheddin Bey. 
Conseiller techniaue : Son Exc, Raif Bey. 

Adjoint du Conseiller Technique: E. Leduc Effendi. 
Administrateur des Postes ` Son Exc. Ahmed Fahri Bey. 
Secrétaire Général pour le Service International: Melcon Effendi yuzbachian. 
Chef du Bureau des Ingénieurs: Agémian Effendi. 

Engineers: Mehmed Emin Effendi, Hassan Férid “Effendi, Moustapha Nessimi 
Effendi, Hamdi Effendi, Harithon Madelly Effendi. 
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WURTEMBERG. 
GENERAL DIRECTION OF POSTS AND TELEGRAPHS. 
First President: von Boeltz. 
Techn. Referent: Baurat Ritter. 


Telegraph Inspector: Weegmann. 
Engineers: Bogenschütz, Messinger and Brumm 


SOCIÉTÉ INTERNATIONALE DES ELECTRICIENs, 
12 & 14, RUE DE STAEL, PARIS. 


(The Société Internationale des Electriciens was founded in 1883, and definitively 
constituted at a general meeting of members on November 15th of that year.) 


n(———— — —— — + жч ч» — 


ADMINISTRATIVE COUNCIL FOR 1903-1904. 
President ; M. Harle. 
President-elect : M. Pollard. 


Honorary Presidents. 
Georges Berger, Maurice Loewy and E. Mascart. 


General Secretary. 
M. Grosselin, 69, Avenue Henri Martin, Paris. 


Secrelartes. 


M. Brachotte (1901-4). M. Bourguignon (1902-5). M. Aliamet (1903-6). 
M. Е. Laporte (1901-4). M. Durand (1902.5). M. Guilbert (1903-6). 
Treasurer. 


M. Léon Violet. 


CENTRAL ELECTRICAL LABORATORY, 
12 & 14, RUE ре STAEL, PARIS. 
Director (1900-1905) : Paul Janet. 


— ——— ————MM— — ——— — — m — — 


VERBAND DEUTSCHER ELEKTROTECHNIK ER. 


3, MONBIJOUPLATZ, BERLIN, N, 24. 
President : Geheimer Baurath Prof. Dr. R. Ulbricht. 


Council : Prof. Dr. H. Gorges, Prof. Direktor Dr. Е. Budde, Direktor Е. Deutseh, 
Geheimer Ober-Postrath Ebert, Ingenieur H. Voigt, Stadtbaurath F. 
Uppenborn, 

General Secretary : Herr Gisbert Kapp. 


— - — ——— — _ — — —— — — — . — 
ъ—————————-——-—— —————— 


ELEKTROTECHNISCHER VEREIN. 


3, MoNBIJOUPLATZ, BERLIN, N. 24. 


и —— — 


di ——— 
— 125 — — — — — — — 


President: Herr Emil Naglo. EEN 
Secretaries: Geh, Postrat Prof. Dr. Strecker and Prof. Dr. W. Wedding. 
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SCHWEIZERISCHER ELEKTROTECHNISCHER VEREIN. 
(ASSOCIATION SUISSE DES ÉLECTRICIENS.) 
FouNDED APRIL 24, 1889. 
General Secretary: Тод. Н. Wagner, Direktor des Elektrizitütswerks der Stadt 
Zürich, Zürich, Switzerland. 


TECHNICAL TESTING STATION. 
Inspector at, for High-tension Installations : Oberingenieur H. Vaterlaus. 
Supt. of Material and Apparatus Testina Station: Oberingenieur Filliol. 
Supt. of Station for Standardising Measuring Instruments : Vacant. 


= —-—————— 


ELEKTROTECHNISCHER VEREIN (WIEN). 


7, NIBELUNGENGASSE VIENNA I. 


President. Prof. Karl Schlenk. 
Г. се-‹ residents : К. К. Oberbaurat Hugo Koestler and Dr. Gotthold Stern. 
General Secretary and Editor of Journal : Ing. Joseph Seidner. 


ASSOCIATION DES INGÉNIEURS ELECTRICIENS 
SORTIS DE L'INSTITUT ELECTROTECHNIQUE MONTEFIORE. 


31, RUE ST. GILLES, LIÈGE, BELGIUM. 


President : O. De Bast. 
Secretary: G. L'Hoest. 


ASSOCIAZIONE ELETTROTECNICA ITALIANA. — 
397, Conso UMBERTO I., ROME. 


President: Prof. Moise Ascoli. 
Vice-Presidents : Prof. Luigi Lombardi, Prof. Guido Grassi and Prof. Luigi Zunini. 
Treasurer: lng. Oreste Lattes. 
General Secretary: Ing. Riccardo Salvadori 


ELECTROTECHNITCHESKY WIESTNICK. 
40, ZNAMENSKAJA, ST. PETERSBURG. 
Redactor: W. Woskresenski. 
Secretary ` А. Merkuloff. 


KONINKLYK INSTITUUT VAN INGENIEURS. 
4 (VAKAFDEELING VOOR ELECTROTECHNIEK.) 
THE HAGUE. 


President : L. Н. №. Dufour. 
Secretary: H А. Ravenek 


Price 7s. 6d. net, post free 8s. Fully Illustrated. 


Students’ Guide to Submarine Cable Testing. 


NEW EDITION. 
By Н. К. C. FISHER ann J. С. Н. DARBY. 
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CONTINENTAL : TAL DIVISION. 


This Division includes the whole of the CoxTINENT op FurorF except British Possessions, which are 
set out in the Colonial Division 
а AP AL ALP AL AL AD AP < 


ALPHABETICAL SECTION. 


Notes.— Telegraphic and Calle Addresses and Telephone Numbers are shown in italics. In order to 
render “THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HANDBOOK аз complete and 
serviceable as possible, the Editors will be ода to receive Changes of Addresses, Names and Addresses 
not included in the present Edition, newly- Registered Telegraphic and Cable Addresses and 
Telephone Numbers. No charge is made for inserting these particulars. 


An asterisk (“) prefixed to a name indicates that a BIOGRAPHICAL SKETCH appears at end оу book. 
Advertisers in THe Directory wil find prominent reference made to their Advertisements 


and to the pages in which they occur. 


REFERENCES :— 
PAGES 
CONTENTS 8 " " "" 2d = wha 19-22 
INDICES TO CONTENTS.. ... 25-34, 1338-1340 
INDEX TO ADVERTISERS 37-40 
ADVERTISERS’ TELECRAPHIC ADDRESSES Т " 37-40 
... facing 757 


ALPHABETICAL LIST OF TELECRAPHIC ADDRESSES 


Шы. ЕЙ, = 


Aarau Btüdtisches Elcktrizitatswerk, Aarau, 
Switzerland (S. Bitterli, Manager) 

Abegg, Prof. Dr. В., Editor of Zeitschrift für 
Elektrochemie, 70, Kaiser Wilhelmstr, 
Breslau, ХШ. 

Aberegg, О. Engineer and Works Manager, 
а. Hasler's Telegraphenwerkstatte, Berne, 
Switzerland 

Aboilard (G.) & Co, Telephone Apparatus 
Manufacturers, 46, Ave de Breteuil, Paris 

Abrahamson, А. F., Electrical Engineer aud 
Agent, Calle de Alcala 49, Madrid 

ABRAHAMSON, ROBERT, Electrical Instrument 
Maker, 24, Kant-strassc, Berlin-Charlotten- 
burg, (Abrahamsohn Charlottenburg 2115) 
See Advt., p. 14 

Aecumulateur Aigle (Soc. anon.), 14, Hue Feli- 
cien David, Paris 

Accumulateur Пагу (Soc. апоп.), 33.35, Rue 
Perrier, Levallois (Seine), France 

Accumulateur Electrique Peigne (Le Rouge, 
Fornas & Co), 6. Rue Joubert, Paris 

Acsumulateurs Heinz, Soc. anon., 27, rue Cavé, 
Levallois-Perret (Seine), France 

Accumulateura Tudor (Soc. anon.), 79, rue 
Joseph II., Brussele (Tudor Brussds) ; and 
(works) Florival, prés Warre 

Accumulatoren-Fabrik Act. Ges. (General Re- 
prosentanz Wien), Makers of the Tudor 
Accumulator, Hirschwang (N.O.), Vienna, 
and Budapest 

Accumulatoren und Electricititswerke Akt.-Ges. 
(vorm. W. A. Boese « Co), Accumulator 
Manufacturers, 154, Kopenickerstr. Berlin, 
8.0. ; and at Alt-Damm, Munich, Vienna, 
Budapest and Paris 


Acoumulatoren Fabrik A.G., 314, Luisenstr.. 
Berlin, N.W. ; and Hagen Westphalia) 


Accumulatorenfabrik Maarssen (C. E. Wolff), 


Acenmulator Makers, Maarssen, Holland 

Accumulatorenfabrik N. Rudy, Malstatt, bei 
Saarbrucken, Germany 

Accumulatoren Fabrik Oerlikon, Makers of the 
Tudor Storage Battery, Oerlikon, bei Zurich 

Accumulatorenwerke E. Schulz, Accumulator 
Manufacturers, Witten - a- d. Ruhr, 
Germany See Baker, Bauer & Co in 
British Diviston 

Accumulatorenwerke Oberspree A.-G., Ober- 
schoneweide-Berlin (Gessuerel Oberschoene- 
weide) 

Accumulatorenwerke System Tribelhorn (J. 
Grünfeld), Makers of Accumulators,Dohna, 
bei Dresden 

Accumulatoren Werke Zinnemann & Co, 
5 Makers, 4, Stendalerstra*se, 
Berlin, N.W. 

Ackere (G. van) & Co, Electrieal Engineers, 13, 
Hue Esquermoise, Lille (Nord); and 49, 
Rue Chateaudun, Paris 

Adams, Н. F., Electrical Engineer, 19, Stephen- 
sonstraat, The Hague 

Ader, C., Telephone Engineer, 68, Rue de 
l'Assomption, Paris 

Adler (H. W.) & Cie, Electrical Apparatus 
Manufacturers, 34 and 36, Rothenhofgzasse, 
Vienna, X. (Adlerkomp Vienna, 2473) 

Adt Gebrüder, Electric Light Fittings Makers, 
Ensheim (Pfalz), Germany 

Aebli, Jacques, Agent, Western Union Tele- 
graph Co, Seidengasse 5, Zurich 

Agthe, Carl, Manager Schlesiiche Blektricitits- 
und-(ras A.G., 2, Gartenstrasse, Gleiwitz, 
Germany 


AHL-ANG 
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Ahlemeyer (Jorge) & Cia (Cia anon.), Electrical 
and General Engineers, 50, Gran Via, Bilbao, 
апа 1, Р). Celenque, Madrid 

Ahlsell, Ad., Manazer Stockholms Electricitüts- 
verk, Stockholm 

Aktiebolaget L. M. Ericsson & Co, Telephone 
Apparatus Manufacturera, Stockholm See 
also BnirisH Division and Advt., p. 1304 

Aktiengesellschaft Elektricitütswerke vormals 
O. L. Kummer & Co, Electrical Engineers, 
Dresden, and Nieder-Sedlitz-i-S., Germany 

Aktienvesellschaft fiir Elektrotechnik vorm. 
Graetzer & Ipeen, Electrical Apparatus 
Manufacturers,20, Cuvrystr., Berlin, 5.0.33 

Aktiengesellschaft für Elektr. Beleuchtung, St. 
Moritz-Dorf, Switzerland (А. Robbi, Gen.) 

Aktiengesellschaft fur Elektrischen Bedarf, 16, 
Neubauyasse, Vienna 

Aktiengesellschaft für Fabrikation von Kohlen- 
stiften, vorm. F. Hardtinuth & Co, Ratibor- 
i-Oberschl., Germany 

Aktiengesellschaft fur Feld-und Kleinbahnen 
Bedarf (vorm. Orenstein & Koppel), Blec- 
tric Tramway Engineers, 24, Tempelhofer- 
ufer, Berlin, S.W. 

Aktiengesellschaft für Glasindustrie (vorm. 
Fried. Siemens), 43, Feibergerstr., Dresden 

Aktienvesellschaft vorm. J. ©. Spinn & Sohn, 
Manufacturers of Electric Light Fittings, 
9, Was-erthorstrasse, Berlin, 8. 

Aktiengesellschaft Mix & Genest, Electrical 
Apparatus Manufacturers, &c., 67, Bulow- 
str, Berlin, W. ; aud at Hamburg and Koln 

Aktiengerelischaft Sachsische Elektricitats- 
werke vorm. Poschmann & Co, Dynamo and 
Motor Manufacturer», Heidenau, Dresden 

Aktiengesell-chaft Schaeffer & Walcker, Makers 
of Electric Light Fittings, 18, Linden-str., 
Berlin, S.W. 

Aktieselskabet На под (Electrical Power Со), 
Hafslund, Sarpsborg, Norway 

Albrecht, Alfred, Electrical Engineer to the 
Norddeutschen Lloyd, Bremerbaven 

Albrecht, H., Editor Elektiotechnische Rund- 
schau, 10, kaiserstr, Frankfort-on- Main 

Albuquerque, Francisco 4’, General Engineer, 
Rosario 80. Oporto, Portugal 

Alcaz, E., Etectrical Engineer, 68, Rue de la 
Chaussee d'Antin, Paris 

Alewijuse, C., Electrical Engineer, 18, Bergen- 
Halsche, Nijmegen, Holland 

Ali. M.. Electrical Engineer, Electrical Drawing 
Office, LO. Arsenal, Kassim Рнађа, Con- 
stautin: ple 

Alimonda & Burgo, Electric Light Contractors, 
16, Vin XN. Settembre, Genoa 

Aliotti, A. T. Electrical Епшпеег and Agent, 
348, Vin Romn, Naples 

Aliotti, L. T., Eleetrical Engineer, 20, Via 
Ане. Milon; and at Rome 

Апо, R., Electrics) Engineer and General 
Manager Elekirizitatsvesellschatt Alioth, 
Munchenstein, Pasie, Switzerland 

Aiker, C., Electrical Engineer, 23. 
Gouvernement Provisire, Brussels 

Allémandi, XI., Bleenieal Engineer (A. E. G.). 
30. Rue de St, Petersburg. Paris 

Allgemeine Elektrieitäts Gesellschaft. Electric 
Light avd Power Engineers and Con- 
tractors, Berlin, N.W. Ре тон Berlin, 


iue du 


Allgemeine Elektricitats Gesellschaft Basel, 
Electrical Engineers апа Contractors, 44, 
Gerbergusse, Basle (Electron Ваще) 

Allgemeine Elektricitats Gesellschaft Thomson- 
Houston, 5, Piazza Castello, Milan 

Allgemeine Lokal und Strassenbabn- Gesell- 
schaft, 29, Luisen-str, Berlin, N.W. 

Allgemeine Oesterreichische Elektricitáts 
Gesellschaft, 2, Wallnerstr, Vienna, I. 

Allgemeine Telephoon-Maatschappij) (voorheen 
Ribbink, Van Bork & Co), 85, Keizersgracht, 
Amsterdam 

Allmäna Svenska Elektriska Aktiebolaget, 
Electrical! Engineers 5, Malmtorgsgatan, 
Stockholm; and Gefle, Sundsvall, Malmö, 
and Gotenburg (Elektriska Stockholm) 

Alliot (R.) & Rol, Electric Cable Makers. 38, 
Rue de Reuilly, Paris; and at Bohaio 
(Aisne), France (Racable Paris) 

Altdammer Electricitiits-werke (A.-G.), Alt- 
damm. Germany 

Aluminium-Industrie A.-G. Neuhausen (Schaff- 
hausen), Switzerlund (M. Schindler, Gen. 
Man.) (Aluminium Neuhausen! 

AMBOR, J., Insu'ating Material Manufacturer, 
Hamburg, Germauy (Атфог Hamburg, 
$388) 

Ambroin Werke (G. m. b. H.). Insulating Material 
Manufactur. rs, 31, Wollankstrasse, Berlin- 
Pankow (Ambreoinaerke Pankow Berlin») 
See also Estler Bros in Bnrrren Division 

Amelin & Renaud, Electrical Engineers, 39, 
Rue Jean Jaques Rousseau, Paris 

Awmez-Droz, Ch., Electrical Engineer, Services 
Industriele, Chaux-de-Fonds, Neue batel, 
Switzerland 

Amicarelli, Cav. F., Professor of Electricity, 
К. Scuola degli Ingegneri, 10, Vico lungo 
S. Matteo, Naples 

Ancel, L.. Electrical Engineer, 28, Avenue 
Raphael. Paria 

Ancil, M., Electrical Engineer, 9, Rue des Navar 
de Tolosa, Puimpluna, Spain 

Anderson, James, Divisional Manager in the 
Levant for the Eastern Telegraph Coin- 
pany, Athens, Greece 

Auderson, T. E., Superintendent Black Sea 
Telegraph Co, Odessa 

Andrén (Edwin) & Co, Electrical Engineers, 
8, Hamngatav, Gothenburg, Sweden 

Andres & Hengst, Electrical Engineers, Trebbin, 
bei Berlin, Germany 

Andreu (Francisco F.) & Co, Electrical Engi- 
neers, Mahon, Balearic Islands, Spain 

Andrews, George, Engineer & Manager, Lisbon 
Electric Traruways, Ltd, Lisboa 

Andress, T., Superintendent, Anglo-American 
Telegraph Co, Havre 

ANGLO-AMERICAN TELEGRAPH COM- 
PANY, Ltd, 37, Rue Caumurtin, Paris; 
118. Boulevard de Strasbourg, Havre; 19, 
Rue du Margrave, Antwerp: Prineengracht 
500, Amsterdam; 49, Via Venti Settembre, 
Rome; Portico Х' ге 16, Principal, Bar- 
celona. See also Вити, CoLoNiaL ате? 
UNITED STATE» Divisions, and Advt., p 
cxxxvi. 

Anglo-Espanola de Electricidad, Sociedad- 
anon., Pelnyo 12, Bureelona (Noble Barce- 
lona,7 25) 
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Anglo-Portuguese Telephone Co, Ltd, 60, Rna 
de Sta. Justa, Lisbon; and 14, Rua de 
Ferreira Borges, Oporto See also Вкітівн 
Division 

Anker Elektricitäts Gesellschaft (m. b. H.), Arc 

. Lamp Makers, Leipzig-Lindenau, Germany 

Annalen der Physik (Editor, P. Drude; Pub- 
lisher, J. A. Barth), Leipzig, Germany 
(15 parts, 45 marks per ann.) 

Annales de Chimie в‘ de Physique (monthly), 
120, Boulevard St. Germain, Paris (Ann, 
Sub., 30fr.; P.U., 36fr.) 

Ansot (L. )x CO. Electrical Engineers and Dynamo 
Makers, 39 & 41, Кие de Flandre, Paris 

TELEPHONE & ELECTRICAL WORKS. 
Electrical Engineers, 12, Rue de Ver, тг, 
Antwerp Rod. B. Bumiller, Manager) (Ке: 
trical Antwerp, (London office: 
W. F. Dennis & Co, Albert-bldgs, 49, Queen 
Victoria-st, Е.С.) 

Anuario de la Mineria, Metalurgia у Flec- 
tricidad de Ехрапа (annually, about Feb- 
ruary), 3, Villalar, Madrid Adriano 
Contreras, M. E., editor) (Price 8s.) 

Anzeiger für Elektrotechnik und das Gesummte 
Beleuchtungswesen (monthly),3, Alkotmany- 
utcza, Budapest V. 

Appareillage Electrique (Soc. anon.), Electrical 
Apparatus Manufacturers, 14, Hue Com- 
mines, Paris 

Appolloni, G., Electrical Engineer, 
Station, Fermo, Marche, Italy 

Apt, Dr. Richard, Electrical Engineer, 5, Lune- 
burgerstragse, Berlin, N.W. 

Arabia, Antonio Alberto, Electrical Engineer, 
Giorgi, Arabia Со), 3, Via Bocca di Leone, 

me 

Arapede, E., Chief Clerk, &c., Eastern Telegraph 
Co, Rhodes 

Arapides, L., Officer in-Charge, Eastern Tele. 
graph Co, Patras, Greece 
Arebe: es d'Eléctricvóé | Médicale (monthly), 
Edited by Dr. J. Bergonié, Professeur à la 
Faculté de Médecine, 6"*, Rue du Temple, 
Bordeaux, France (Ann. sub., P. U., 22fr.) 
Areo, Count, Wireless Telegraph Expert, 
Gesellschaft fur Drahtlo-e Telegraphie 
System Telefuuken, Berlin 
Arendt, Ch., Electrical Engineer, 
Berck mans, Brussels 
„% Ariadne `’ Fabrik Isolirter Drähte (G. mn. b. H.). 
39. Wilmersdorferstr., Charlottenburg. Berlin 
Armaturen und Maschinenfabrik Aktien Ges. 
vorm. J. A. Hilpert, Electric Pump Makers, 
5, Glockenhofstr, Nürnberg, Germany 
Arno, Prof. Riccardo, Electriciau, Reale Museo 
Industriale Italiano, Turin 
Arnold, E., Professor of Electricity Technical 
High School, IA, Kochistrasse, Karlsruhe 
Arnold. W. M., Clerk. т-СЪагие, Eastern Tele- 
graph Company, Villa Heal, Algarve 
Arnoux, Rene, Consulting Electrical Engineer, 
45. Rue du Ranelazh, Paris 
Arnstein, G., Engineer, Electrical Department 
of Viadicaucace Kuilway Works, Цозюй- 
sur- la-Don, Russia 
Aron (H.) Elektrizitatszühlerfabrik G. m. b. H.), 
Makers of the Aron Meter, 39, Wilmersdor- 
ferstr., Charlottenberg. Berlin; and at Vien- 
na and Paris See also Britisu Division 


ectricity 


12, Rue 


Messrs. ' 


Aron, Prof. Dr. H, Electrical Engineer, 34, 
Lichtenstein-allée, Berlin, W. 

Arrhenius, Svanté August, Professor of Physies, 
The University, Stockholm, Sweden 

d'Arsonval, Dr. А., Professor at the College de 
France, 12, Hue Claude. Barnard, Paris 

Artenneff. Prof., Director of Electro-technical 
Institute, Kief, Russia 

Artom, Prof. A., Electrical Engineer, 3, Via Venti 
Settembre, Turin 

Asbest und (Gummiwerke Alfred Calmon, A. G., 
Hamburg; and at Berlin, Vienna, «е. 

Asbotu, Emil de, (ten. Man., Ganz & Со, Budapest 

Ascoli, Dr. M., Professor of Applied Physics, 
Scuola d' Applicazione degni Ingegneri, 
55, Via del Gesu, Rome 

Askenaay, A.. Electrical Engineer, 3, Bocken- 
heimer Anlage, Frankfort-on-tho- Main 

Askenasy, Dr. Paul, Director and Electro- 
Chemist, Consortium fur Elektrochemische 
Industrie, 12, Jagdstr. Nurnberg 

Association des Ingenieurs Electriciens sortis 
de l'Institut Electrotechnique Montetiore 
(Стой professionnelle reconnue), 31, Rue 
Saint Gilles, [мере (O. De Bast, President; 
а. L'Hoest, (ren. Secretary) 

Asociacion de Ingenieros Industriales, 
de Pelayo 9, Barcelona, Spain (541) 

José de Caralt ка .. President 
Carlos Montanes У Secretary 
Electrical Section : 
а. y de Guilien-Garcia .. President 
José Playa Secretary 

Association Francaise pour l'Avancement des 
Sciences, Hotel des Sociétés Savantes, 
98, Rue Serpente, Paris. (Prof. Gariel, 
Secretary. 

Associazione Elettrotecnica Italiana, 397, Corso 
Umberto, Цоше; впа 10, Via S. Paolo, 
Milan, For chief officers, see p. 1408 

Astfalck, Alfred, Electrical Engineer (Manager 
of Deutsche Gesellschaft für electrische 
Unternehmungen), 45, Guiolettstr, Frank- 
fort-on- Main, Germany 

Ateliers de Coustruction H. Boliinckx (Zoe. 
anon., Steam Engine and Boiler Makers, 
117, Chaus“e de Mona, Anderlecht. Brus: els; 
59, rue Leyendre, Paris; and at Bollin: kx 

Ateliers de Construction du Nord de la France 
(вос. апоп.), Electrical Engineers, D.«uc- 
Misseron (Nord), France 

Ateliers de Coustructions Mccaniques de Vevey, 
Electrical and Mechanical Engineers, 
Vevey, Switzerland 

Ateliers Jaspar (хос. anon.). Electrical Engineers, 
2 aud 20, Кие Joutusse, Liege 

Aubert, А. J. J.. Electrie Meter Maker, 7. Place 
St. Francois, Lausanne, Switzerland 

Aubert, Grenier & Co, Electrio Wire and Cable 
Manufacturers Cossonny-(inre, Switzerland 

Aubert, P. E., Chief Electrical Engineer, 

| Société des Mines et Usines Cominentry- 
Decazeville, Decazeville 


Calle 


Fourchambault - 
(Aveyron) 
Aufort, Albert, Electrical Engineer, Route de 
Tours, Vierzon (Cher), France 
Augé, D., Electrical Engineer, 92, Rue des 
Arts, Levallois-Perret (Seine), France 
Ausfeld, Е. R., Works Manager, Krattubertra- 
gungswerke, Rneinfelden, Switzerland 


Please’ forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury-court, Fleet-s treet, 
London, any Alterations or Corrections necessary in the above par iculars. 
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Avenarius, Prof. M., Electrician, The Um- 
versity, Kiev, Russia 

Averly & Co, Electrical and General Engineers, 
Bilbao, Spain 

Averly, G., Electric Traction Engineer, Lyons 
(Rbone), France 

Avril, René, Electrical Engineer, 58, Rue Mon- 
sieur le Prince, Paris 

Avtsine & Cie, Mica Merchants, 12>!*, Avenue 
des Gobelins, Paris (Micanite Paris) 

Azevedo Campas (E. d' & Filho, Electrical 
Engineers and Agents, 137, Rua do Sta 
Antonio, Oporto 


BABCOCK AND WILCOX, Ltd, Boiler Makers, 
1, Kaiser Wilhelmstr., Berlin C. ; 15, Rue 
de la Chaussee d’Antin, Paris; and at 
Milan, Drussel«, Madrid, Barcelona, Lisbon, 
&c. (Babcock Paris) See also BRITISH 
Diviston and Advt. inside back cover 

Bibler (J.) & Sohn, Electrical Engineers, 
Glarus, Switzerland 

Bablon, V. J. N., Batterv Maker, 42, Rue 
Boulard, Paris 

Badel & Fauconnet, Electrical Engineers and 
Contractors, 13, Boul. James Fazy, Geneva 
(Arcon Geneva) 

Badon-Pascal, G., Electrical Engineer, 12, Rue 
de ја Republique, Paria 

Baerlein, F., Масјипегу Merchant and Agent, 
125, Rua dos Васа ћое!гог, Lisbon (Baerlein 
Lisb т, 6,2) 

Baert, A Th., Electrical Engineer. 293, Laan У. 
Meerderv, The Hague, Holland 

Baffrey, R., Chief of the Liboratory, Usines 
des Cables Sous Marins, Bezons (Seine- et- 
Oise), Frauce; and 23, Hue du Berne, 
Paris 

Bagge F. H.) & Co, Electrica] Егрпсеса and 
Trayiway Contenctors, Ronda de la Uni- 
versidad, 14, Barcelona (Lunge Larcelona, 
Lind 

Baillat, E., Engineer and Man. Director, 
Société Hydro Electrique de Guiers, Pont- 
de-Beauvoisin (Isere), France 

Baillehache, R. E. J. de, Electrical Engineer, 
16, Rue Daubigny. Paris 

Baillie, G. H., Managing Director Woodhouse 
& Bailie Riviera Electricity Company, 
Ltd, Bordighera, Italy 

Baldin, E., Chief Engineer, Chemins de fer 
regionaux Electriques de Jorat, Lausanne, 
Switzerland 

Ballanti, Humbert, Electrical Engineer, Baguo- 
cavallo, Ravenna, Пију 

Balme, E. J., Electrical Engineer and Agent. 
18 "^, Rue de Chartres, Neuilly-sur-Seine 
(Seine), France 

Baltische Elektricitits Gesellschaft, Electrical 
Engineers, Kiel, Germany 

Bank fur elektrische Unternehmungen, Zürich I, 
Switzerland 

Banneux, J., Director-General Belgian State 
Telegraph Department, Hotel des Postes 
et Telesraplies, and 29, Avenue Princesse 
Elisabeth, Brussels 


*BANTI, Dr. ANGELO, Consulting Electrical 
Engineer and Judicial Expert, Professor 
of Electrotechnics University of Rome, 
and Chief Editor of L'Elettricista, Via 
Cavour 222-226, Rome 

Banti and Torrigiani, Electric Light and Power 
Contractors, Rome, Pistoia, and Fano, Italy 
(Prof. Banti Rome) 

Baranger, R.. Electric Cable Manufacturer, 128, 
Rue du Bois, Levallois-Perret, France 
Barbe, Adolfo., Electrical Engineer, Sociedad 

General Gallego de Electricidad, Madrid 

Barbier, Benard & Turenne, Search Light 
Manufacturers, 82, Rue Curial, Paris 
(Faros Paris) 

Barbou, A., Electrical Engineer and Asst. 
Мапасег Société Gramme, 7 ^i» Rue de 
l'Aqueduc, Paris 

Bardini, Ph., Chief Engineer Société anon. des 
Tramways, 5, Vial Principessa, Elena, Naples 

Bardon, L., Arc Lamp Maker, 61, Boulevard 
National, Clichy (Seine), France 

Bardorf (E.) & Co, Electrical Engineers, Passage 
Ророй, Belle Etage No. 32, Moscow 

Barmen. Elberfeld Elektrische Strassenbahn, 
197, Konigstr, Elberfeld, Germany 

Barmen Städtisches Elektricitätswerk, Barmen, 
Germany 

Barnet, Lyon L. M., Electrical Engineer, 83, 
Kleine Houtweg, Haarlem, Hoiland 

Barosi & Folchini, Electrical Apparatus Manu- 
facturers, 31, Corso Siccardi, Turin 

Bartelmus (Robert), Donát & Co, Electrical 
Engineers and Contractors, 71, Neugasse, 
Brünn, and 334, Quai, Prague. Austria 

Bartels (Franz) & Co, Electric Light Engineers 
and Contractors, 64, Breitgasse, Dantzig 

Barthel, Theo. M., Electrical Engineer, 19, 
Haehnel.str, Dresden 

Barzuno. C., Electrical Engineer, 6, Rue S. 

Andrea, Milan 

Henry, Consulting Engineer, 

Italiana Oerlikon, Milan, Italy 

Basquin, J., Electrical Engineer, 34, Rue 5t. 
Thomas, St. Quentin (Aisne), France 

Basse & Selve, Telegraph, Telephone and Blee- 
trie Licht Wire Makers, Altena, Westphalia 

Bassez, Gaston, Chef de Latoratoire Société 
Industrielles des Telephones, Usines Rattier, 
Bezons (Seine-et-Oise), France 

Batori, Fr., Engineer aud Assistant Professor 
at the Hoval Hungarian Technical Univer- 
sity, Budapest 

Battelli, Dr. Angelo, Professor of Physics, The 
University, Pisa, Italy 

Baudry, Е. C., Managing Director, Soc. Fran- 
euise de Distributions et de Constructions 
electriques, 46, Allee de Tourny, Bordeaux, 
France 

Bauer, C., Electrical Apparatus Manufacturer, 
13, Wall-str, Baale, Switzerland 

Bauer & Frev. Electrical Engineers and Agents, 
31. Holbeinstrasse, Basle, Switzerland 

Bauvesellscbaft tur Elektrische Anlagen’ System 
Garbe, Lahmever & Со). A.-G., Electrical 
Engineers, Auchen, Düsseldorf. Wiesbaden 
and Augsburg. Germany 

Baum, Wilhelm, Electrical Apparatus Manu- 
facturer, 30, Bahnhofstr Essen-a-d-Buhr, 
Germany 
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1413 


Baur, John, Electrical Engineer, Ganz & Со, 
Budapest 

Baur, Dr. C., Electrical Engineer. Cossonay 
Gare, Vaud, Switzerland 

Bautze, Panl, Technical Assistant Padische 
Staatsbahnen. Karlsruhe.i.-B., Germany 

Bayerische Elektricitats Gesellschaft ** Helios,” 
Electrical Engineers,3, Brieunerstr, Munich 

Bayet. M., Electrical Engineer & Manager Soc. 
anon. l'Electrique,208, Rue Marie Christine, 
Brussels 


Lazare, Paris 
3ayol, Paul, Chief Supt. of Submarine Cables, 
La Seyne (Var.), France 
3esu, Н., Electrical Apparatus Manufacturer, 
226, Boul. St. Denis, Paris 
3eaufort, I. F., Electrical Engineer, 1, Zijlstraat, 
Haarlem, Holland 
Beaufre & Figli, Electricians, 4974. Via 8. 
Zaccaria Osinarin, Venice 
Beaujard, L. G., Electric Traction Engineer, 
7. Rue Geérbhillon, Paris 
Beaume. A., Electric Light Fittings Maker, 53, 
Rue Chateaudun, Paris 
Beck. Hermann, Engineer, Stadt. Elektricitats. 
werke,7, Leipzigerstr., Meiningen, Germany 
Becker, August, Electrical Engineer, Ganz & Co, 
Budapest 
Becker (B.) & Co, Accumulator Makers, Bourron 
(Seine-et-Marne), France 
Becker, B. J., Manufacturing Electrician, 59, 
Rue de Bourgogne, Paris 
Becker, H., Consuiting Engineer and Electro- 
Chemist, 5, Rue Guy Patin, Paris 
Becquerel, Prof. Henri, Electrician, 6, Rue 
Dumont d'Urville, Paris 
Bede, P., Electrical Engineer and Manager 
Société Force-Eclairage, 41, Rue Fonsny, 
Brussels 
Beer Maison (Зое Anon. Ateliers de Construc- 
tions Mecaniques et Fonderies), Electrical 
Engineers, Jemeppe-sur-Meuse, Belgium 
Зећп- Eschenburg, Dr. H., Electrical Engineer, 
Maschinenfabrik Oerlikon, bei Zurich 
Heiblatter zu Annalen der Physik und Chemie. 
(Editor, W. Koenig ; Publisher, J. A. Barth, 
Leipzig.) (12 parts, 24 marks per annum) 
Jeleuchtungskohlenfabiik Union, Carbon Manu- 
facturers, Kronach, Bavaria 
Zell Telephone Company of Sweden, Telegraph 
and Telephone Manufacturers, Stockholm 
Bell Telephone Manufacturing Co (Soc. anon.), 
Makers of Telephonic Apparatus, 33, Rue 
Boudewijns, Antwerp Microphone Antwerp) 


Jelleyille (J.) & Co, Makers of the Belleville 


Iv ngines, St. Denis Seine’. France 
i and Gadda, Electrical Engineers, 21, 


Ch., Manufacturing Electrical Engineer, 
4, Rue du Poincon, Brussels 

Jou, Victor, Chief Telegraph Engineer, 103, 
ue de Grenelle, Paris 

а, L. G., Electrical Engineer, 12 & 14 Rue 
ridaine, Paris 

etti (Dr.), Tedeschi & Cia, Electrical 
gineers, 19, Strada di Planezza, Turin, 
taly 

chke, Dr. G., Electrician, 9, Kavalierstr., 
erlin-Pankow 


Bayette, L., Electrical Engineer, 28, Rue St. | 


| 


| 


| 


| Bergsma, G. H. E., Electrical Engineer, 279, 


| 
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Benrather Maschinenfabrik A.-G., Makers of 
Electric Locomotives, Benrath, Dusseldorf 

Benzoni, F., Electrical Apparatus Manufacturer, 
Geneva 

Berg, C., Electrical Engineer, Brunswick 

Вегџе, H., Electrical Engineer, 39 and 40, Rue 
de Flandre, Paris 

Berger, Georges, Managing Director, Breguet 
Maison, 8, Rue Legendre, Paris 

Berger, Salve, Director of Administrative De- 
partment of Hoyal Swedish Telegraphs, 
Stockholm 

Bergerot, H., Manufacturing Electrician, 19, 
Rue Molière, Paris 

Bergb . Chr.) & Co, Electrical Engineers, Malmo, 
Sweden 

Bergische Stahlindustrie Gesellschaft, Rems- 
cheid, Germany 

Bergische Werkzeugindustrie (F. Spennemann), 
Remscheid, Germany 

Bergmann. Elektricitäts-Werke Aktien-Gesell- 
schaft (Abthl. J., Instaliations-Material), 
Manufacturers of Electrical Appliances, 
33-35, Hennigsdorferstr., Berlin, N. (Сон- 
duit Berlin) (London Otlice: 11, Farring- 
don-ave. E.C.) 

Bergmann Elektricitite Werke, A.-G. (Maschi- 
nen Abtheiluny), 23-32, Oudenarderstrasse, 
Berlin, N. (Fulaura Berlin) 

*Bergonié, Prof. J. A., Chief of the Hospital 
Electrotherapeutic and Radiographic Ser- 
vice, Director of * Archives Ч Electricité 
Médicale,” 618, Rue du Temple, Bordeaux 


Kerkstraat, Amsterdam 

Bergstrom (E.) and Co, Electrical Engineers, 
26. David Bagaresyatan, Stockholm 

Berlie (C.) & Cie, Manufacturers of Eleotrical 
Apparatus, 2, Rue Paul Chevavard, Lyons 

Berlin-Charlottenburger Strassenbahn Gesell- 
schaft, Charlottenburg, Berlin 

Berliner Akkumulatoren und Elektricitats 
Gesellschaft (G. m. b. H.), Accumulator 
Makers, 32, Andreasstr., Berlin, O. 17 
(Stromammher Berlin) 

Berliner, Dr. Alfred, Elec. Engineer, Siemens- 
Schuckert Werke A.-G., Askanischerplatz, 
Berlin, S.W. 11 

Berliner Elektricitits Werke (Akt.-Ges.), 21, 
Mittelstrasse, Berlin, N.W. 

Berliner Maschinenbau Aktien- Gesellschaft, 
vorm. L. Schwartzkopff, Electrical Engi- 
neers, 17 & 18, Chausseestrasse, Berlin, N. 

Berman, R. & G., [nsulated Tube and Conduit 
Makers, 55 & op, Bergstrasse, Berlin- 
Rixdorf 

Bern Stadt. Elektrizitits und Wasserwerke, 
Bern, Switzerland (Е. Oppikofer, Manager) 

Bernaville & Cie, Manufacturers of Electric 
Traction Material, 5, Boul. St. Martin, 
Paris 

Bernburger MaschinenfabrikA.-G.,SteamEnyine 
Builders, Bernburg-a-d-Saale, Germany 

Berndt, S., Electrical Engineer and Director of 
the Telephone Office, Moscow, Bussia 

BERNE, J. A, Carbon Manufacturer for all 
Electrical Purposes, 68bis, Rue de Lagny, 
Montreuil, Paris 

Berner (Otto: & Co, Electric Light and Power 
Engineers, 58, Admiralitätstrasse, Hamburg 
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Bernheim, Edmond, Electrical Engineer and 
Manager Société  d'Applications Indus. 
trielles, 18, Rue Pierre Charron, Paris 

Bernouilli (L.) & Co, Electrical Apparatus 
Makers, 16, Hochstrasse, Basel, Switzerland 

Bertemati, Carlos, Electrical Engineer and 
Manager Cuatro Amigo Mines, 59, Calle 
Larga, Jerez de la Frontera, Spain 

Bertheol & Cie, Manufacturing Electricians, 
117, Rue de Turenne, Paris 

Bertholet, M., Electrical Engineer, Société 
Anon. Electricité et Hydraulique, Charleroi, 
Belgium 

Berthon, L. A., Administrateur Société In- 
dustrielle des "Téléphones, 51, Rue de la 
Chaussée d'Antin, Paris 

Berthoud, Ed., Manager Société d' Exploitation 
des Cables électriques (Berthoud, Borel & 
Co), Cortaillod, Switzerland 

Bertolus, Ch., Eleetrical Engineer, 8, Place 
Paul Bert, St. Etienne (Loire), France 

Bertschinger, Th., Electric Tramway Con- 
tractor, Lenzburg, Switzerland 

Besombes, Ch., Electrical Engineer, 193, Faub. 
Poissonniere, Paris 

Bessel, Gebr., Electrical and Mechanical Engi- 
neers, Dresden 

Besson (Aug.) & Co, Electrical Apparatus 
Makers, 35, Boulevard des Capucines, 
Paris 

Beuster, Wilhelm, Electrical Engineer, 
Lortzingstrasse, Berlin, №. 28 

Beziel & Ribot, Electrical Apparatus Manu- 
facturers, 16, Pass. St. Pierre Amelot, Paris 

Biais ainé and Noirvit-Biais, Electrical Engi- 
neers, 74, Rue Bonaparte, Paris 

Bichteler, H., Engineer and Electrician, Glas- 
hütte-i. Sa., Germany 

Bidault, Victor, Telephone and Telegraph Appar- 
atus Manutacturer, 13-17, Rue La Капа], 
Paris 

Bieberstein & Co, Electrical Engineers, 13, 
Schiffbauerdamm. Berlin, N.W. 6 

Biedermann A Czarnikow, Electrical Engineers, 
7, Kreuzbergstrasse. Berlin, S.W. 

Bierenz & Hermann, Electrical Evgineers, 4, 
Giselastrasse, Vienna |. 

Biétrix, Letlaive et Cie, Electrical and Me- 
chanical Engineers, Saint-Etienne (Loire), 
France 

Bignami. Enrico. Consulting Eiectrician, Hy- 
draulic Expert and Chief Editor of Eist, 
степа, 5, Via Boccaccio, Milan, Italy; and 
Lugano, Switzerland 

Billing, H. (Edler von Gemmen), Manager of 
City Electricity Works, Temesvar, Hungary 

Biske. Michel, Electrical. Engineer, Société des 
Tramways Est-Ouest,29,Quai d'Amercoeur, 
Liege, Be!gium 

Biskupski, F., Electrical Engineer and Appar- 
atus Manufacturer, 41, St. Mertinstr, Posen 

Bismarckwerke (G. m. b. H.), Dynamoand Motor 
Makers. Bergerhof (Rheinland), Germany 

Bissinger, H., Consulting Engineer. 8, Тисћег- 
gartenstr , Nurnberg, (verinany 

Bisson, Berges & Cie, Electrical Engineers, 
38, Rue de la Chaussée d'Antin, Paris; and 
at Levallois-Perret 

Bitterh, NS., Manager. Städtisches Elektricitats- 
werk, Aarau, S itzerlund 
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Bizet, S. Р., General Manager, Central Station i 


Dept. Cie. Générale d' Electricité, 175, Rue 
St. Denis, Courbevoie, Seine, France | 

Bjerknes, V. Е. K., Professor of Physics and 
Mechanies, The University, Stockholm | 

Bjórk & Jansson, Electrical Engineers, Hamn- 
gaton, Gothenburg, Sweden 

Bjorkegren, E. R., Electrical Engineer, Grosse 
Berliner Strassenbahn, 14, Leipzigerplatz, 
Berlin, W. 9 

Blackwell (Robert W.) & Co, Ltd, Engineers and 
Contractors, 20, Rue St. Georges, Paris; 
20, Avenue du Boulevard, Brussels; and 
12, Via Dante, Milan See also BRITISH 
Division, and Advts. pp. 1050 and 1276 

Blackwood-Price, Henry N., M.LE.E., Tele. 
graph Engineer, 5, Via Fabio Severo, 
Trieste, Austria 

Blanc, Ch., Electrical Apparatus Manufacturer, 
45, Boul. Richard Lenoir, Paris 

Blane, Ed., Electrical Engineer aud Manager 
Société Suisse pour la Cunstruction d'Ac- 
cumulateurs Electriques, Marly-le-Grand, 
Switzerland 

Blanche & Tardu, Electric Light Fittings 
Makers, 7, Rue Froissart, Paris 

Blanchon, —, Manager Soc. Française де 1' Accu 
mulator Tudor, 43, Rue des Dames, Paris 

Blanke, Albert, Maker of Wire-Drawing Ma- 
chinery. &c., Altenn, West., Germany 

Blinsdorf (R.) Nuchfolger, Eleetro- Medical and 
X-Ray Apparatus Manufacturer, 23, Schiller- 
strasse, Frankfort-on-the- Main, Germany 

* Blaserna, Comm. Pietro, Professor of Physics, 
Royal University, Rome 

Blithy, Otto Titus, Electrical Engineer, 
Manager Electricity Department of Mesars. 
Gunz & Co, Budapest 

Blattner, Dr. E., Professor of Electricity of 
the Kant. Teebnikum, Burgdorf, Berne 

Bleiwerk Neumiihl, Morian & Cie, Accumulator 
Makers, Neumuhl-Hamboru (Rheinland), 
Germany 

Blickman, H. G., Electrical Engineer, 455, 
Heerengracht, Amsterdam 

Bloch, Ennn., Chief Епршевг, Maison Breguet, 
4, Rue Bara, Paris 

Blochmann, Dr. Rud., Consulting Engineer, 24, 
Lornsenst'nsse, Kiel 

Blomhert, A., Electrical Engineer, 143, Singa, 
Amsterdain 

Blondeau, Jules, Dynamo, Motor and Elect gical 
Instrument Maker. 15, Pass. Gourdon, Pari- 

*Blondel. Andre E., Engineer of the Cetra! 
Lighthouse Service of France, and Profess c 
of Applied Electricity, Ecole Nation. 
des Ponts et Chaussées, 41, Avenue da ia 
Bourdonnais, Paris 

Blondel, L. A., Electrical and Mechanic 
Engineer, 49, Boul. Ducange. Amiens, France 

Blondin, J., Kedacteur-en-Chef Че l' ата 
Electrique, 171, Rue du Faub. Poissoniér: 
Paris | 

Blondlot, R. P., Professor of Natural Руму 
sophy, 8, Quai Claude-le-Lorrain, Nam 
í Meurthe-et- Moselle', France i 

Blosch, Schwab & Cie, Electrical Engines 
Bozingen- Boujean (Berne), 33witzerlan. 

Blot, а. K., Electrical Engineer, 376, liue 
Honore, Paris 
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Boas, Hans, Electrica] Engineer, 24, Michael- 
kirchstr., Berlin, S.O. 16 

Boas, Hans, Manufacturer of Electrical Ap- 
paratus 52, Krautstr., Berlin, О. 

Bochet, А. C. А. M., Chief Engineer Sautter, 
Harlé & Cie, 14, Rue de Passy, Paria 
Böckh. P., Electrical Engineer, 24, Demminer- 

strasse, Berlin, N. 

Bodien, C. M. J., Incandescent Lamp Manu- 
facturer, Hamburg IV. 

Böblendorff & Volkel, Electrical Engineers, 
55, Kopenickerstr., Berlin, 8.0. 

Bohm-Raffav. Br., Consulting Engineer, Editor 
of the Elektrotechnischer Neuigkeits: Anzeiger, 
11, Darwingasse, Vienna II. 

Boissier (Louis: & Co, Manufacturers of Electri- 
eal Apparatus, 18, Vieux Chemin de Rome, 
Магве ев (Boissier Electricien Marseilles) 

Boistel, E.. Electrical Engineer and Expert, 
66, Rue de Vaugirard, Pans 

Boler,; M., Electrical Apparatus 
turer, 237, Rue St. Honoré, Paris 

Bollier, David, Electrical Apparatus Manufac- 
turer, Horgen, Switzerland 

Boltenstern, W. von, Electrical Engineer 
(Lahmeyer Co), 12, Jollystr. (Karlsruhe) 

Boltzmann, Dr. Ludwig, Professor of Theo- 
retical Physics at the University, 3, Тиг- 
kenstrasse, Vienna IX 

Bonaccorsi, Eug., Chief Electrical Engineer to 
City of Palermo, Hotel Milan, Palermo 

B« navia, E. G., Оћсег-ір-Сі urge, Eastern Tele- 
graph Co, Zunte 

Bondy, Carl, Electrical Engineer (Flektricitit- 
Actien-Ges. Kolben & Co. General Repres- 
sentanz), Marxergasse. Vienna, III. 

Bonfante, F., Electrical Engineer, 190, Boul. 
Pereire, Paris 

Bonninghofen, Hugo, 11, Neue Schönholzerstr., 
Berlin- Pankow 

Bopp, George, Electrical Engineer, 804, Berliner- 
strasse, Charlottenburg, Berlin 

Во. chers Gebr., Electrical Engineers, Goslar, 
Germany 

B.» chers, Dr. Wilhelm, Professor at the Tech- 
nische Hochschule, Ludwigsallee 15, 
Aachen, Germany (Borelmet Aachen) 

Borck & Goldschmidt, Electrical Engineers, 
145, Koópenickerstr., Berlin, 8.О. 

B rel, C. F., Technical Director, Soc. Francaise 
des Cables Electriques, 11, Chemin du Pré 
Gaudry, Lyons, France 

Borel, Dr. A., Works Manager Suddeutsche 
Kabelwerke, Mannheim, Germany 

Borel, Dr. F., Electrical Engineer, Société 

| d'Exploitation des Cables Electriques, 
Cortaillod, Switzerland 

B »el, Hermann H., Electrica! Engineer, Société 
anon. Westinghouse, 71, Hue de Chaillot, 
Paris 

Borg, Carl, Electrical Apparatus Manufacturer, 
19-27, Gerberstrasse, Leipzig 

Borgman, Prof. J., Electrician, Physical 
Laboratory, The University, St. Petersburg 

Borner & Herzberg, Electrical Engineers, 14, 
Bernburgerstr., Berlin, В.М. 

Bornet (A.) & Cie, Electrical Engineers, Geneva 

Bornkessel, Eduard, Glass Tube Maker, 
Glashütte, Mellenbach-i.-Thur., Germany 
(Glashutte Mellenbach, 3) 


Manufac- 


Bornstein, Dr. R., Professor of Physics, 10, 
Landhausstrasse, Wilmersdorf, bei Berlin 

Borrel, G. A., Electric Clock Maker, 47, Rue 
des Petits Champs, Paris 

Borrens, Emile, Secretaire du Bureau de Соп. 
trôle dea Installations et Appareils Elec- 
triques, 88. Rue Lefraneq, Brussels 

Boschan, Arthur von, Chief Engineer to Kaiser 
Ferdinand Nordbahn I, 3, Kantgasse, 
Vienna 

Bosnische Elektricitäts Aktien Gesellschaft, 
Jajce, Bosnia: and at Vienna 

Bosse Richard) & Co, Makers of Electric Light 
Fittings, 43, Wienerstr., Berlin, 8.0. 36 

Bosselut, Alfred, Electrical Apparatus Mann- 
facturer, 4, Cité de Phalsbourg, Paris 

Bosshard, Henri, Dynamo Maker, Charleville 
(Ardennes), France See also Brand, Ed, 
in Britisn Diviston 

Bosshart, A. (vorm Sponheimer & Bosshart), 
Agent and Dealer in Electrical Supplies, 
14, Zintheschergasse, Zurich, Switzerland 

Bottcher, Oskar, Electrical Apparatus Manu- 
facturer, 7 and 8, Culmstrasse, Berlin, 
W. 57 

Botz, P., Electrical Engineer, 51, rue Paul 
Lanters, Brussels 

Boucherot & Cie (soc. anon.), Electrical and 
General Engineers, 14, Rue Daumier, Paris 

Boudreaux, L., Dynamo Brush Maker, 8, Rue 
Hautefeuille, Paris 

Bouillet, M., Electric Light Contractor, 7 
Paasage Vaucouleurs, Paris 

Boulade, L. & A., Electrical Apparatus Manu- 
facturers, 4-8, Chemin St. Gervais, Lyon- 
Monplaisir i Rhone), France 

Boulanger & Roux, Electrical Engineers, 25, 
Rue N.D. de Nazareth, Paris 

Boulte, Larbodière & Cie, Steam Engine and 
Dynamo Makers, 20, Rue Taitbout, Paris; 
and (Works) Aubervilliers 

Bouquet, Robert P., Electrical Engineer, 40, 
tue de la Ресћепе, Moret-sur- Loing Seine 
et Marne), France 

Bour, Paul, Chief Engineer, Société pour la 
Transmission dela Force par | Electricité, 
59, Ave Kleber, Paris 

Bourdel, J. M. A., Electrical Engineer, 11, 
Avenue Celine, Neuilly-sur-Seine (Seine), 
France 

Bousser, F., Electrical Apparatus Manufacturer, 
7, Ave du Mail, Geneva 

Bouty, Prof., Е., Electrician, 9, Rue du Val de 
Grace, Paris 

Bouvier. Adolphe, Ing. E.C., S.LE., Electrical 
Engineer, 46, Rue Centrale, Lyons, France 

Boveri, W., Man. Director | Brown, Boveri and 
Co), Baden, Switzerland 

Boy de la Tour, H Chief Electrical Engineer,Cie 
de Fives-Lille, 64, Rue Caumartin, Paris 

Воусгев, P. F. de, Electro-Medical Apparatu« 
Maker, 7, Rue Daumier, l'aris 

Braam van Vioten, P. van, Electrical Engineer, 
22, Hiouwstrnat, The Hague 

Brandenburg, Edwin, Electrical Engineer, н, 
Quai des Usines, Laeken Bruxelles 

Brandes, Ludwig, Electrical Engineer, 13, Stift- 
strasse, Hanover (Lud wig Brandes Hanover) 

Bründli, Jacob, Electrical Apparatus Maker, 
59, Freiestrasse, Basle, Switzerland 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40, 
AND ALSO ON PAGES 1338 TO 1340. 
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Brandt, G. J. G., Electrical Engineer, Muvici. Brown, Boveri & Со, Ltd, Electrical Engineers 


pal Electricity Works, 713, Keizersgracht, 
Amsterdam 

Brandt (W.) & Со, Electrical Engineers, 
Brandsende 11, Hamburg 

*Branly, Edouard, D.Sc., M.D., Medical Electri- 
cian, 21, Ave de Tourville, Paris 

Brasilianische Elektr. Ges., 14-16, Behrenstr., 
Berlin, W.; and at Rio de Janeiro 


Braun, Dr. F., Professor of Physics at the ` 


University, Strassburg. Germany 


Braun, Justus Chr., Engineer and Hydraulic ' 


Press Maker. Nuremburg, Germany 
Braune, Carl, Electrical Engineer Brown, Boveri 


& Co), 7, Kronprinzenstr., Frankfort-Main 


Braune, Geo. (E. Лаке, Nachf.), Electric 


Light Fittings Maker, 62, Gitschinerstr., 


Berlin, S. 42 

Braune, Gustav, Manufacturing Electrician, 
107, Gneisenaustr., Berlin, S.W. 29 

Braunsehweigische Maschinenbauanstalt, Elec- 
trical & Mechanical Engineers, 5, Babn- 
hofstr., Brunswick (Muschinbuu Lraun- 
achweig) 

Braunsteinwerke, A.-G., Manganese Manufac- 
turers, Wernigerode-a- H., Germany 

Breguet Maison (soc. anon., Electrical Engi- 
neers, 19, Rue Didot, Paris (Maison 
Breguet Paris) 

Breisig, Dr. F., Engineer Telegraphen Versuch- 


and Cont- actors, Baden. Switzerland 
(17лупато Laden Suisse); and at Brussels 
and Milan 


Brown, Boveri & Co, Ltd. Electrical Engineers 
and Contractors, Mannheim, Germany 
(Dynamo Mannheim) 

‚ Brown, С. Е. L., Managing Director (Brown, 

| Boveri & Co), Baden, Switzerland (Dynamo 
Baden Suisse) 

Brown, Sydney, Electrical Engineer and 
Manager of the Construction Department, 
Brown, Boveri & Cie., Baden, Switzerland 

| Browne, Н. V., Superintendent Direct Spanish 
Telegraph Co, Barcelona, Spain 

Brugg Studtieche — Elektrizitütswerk, Brugg, 
Switzerland (О. Seeberger, Manager) 

Brüggemann, Carl, City Electrical Engineer, 
Bielefeld, Germany 

| Bruggmuhle Elektrizititswerke, Braggmuhle. 

| Aargau, Switzerland (К. Meienberg. Prest.) 

! Brunelli, Dr. Italo, Electrical Engineer to the 

Post and Telegraph Department, and 
Chief Editor of L’klettricistu, 222-226, 
Via Cavour, Rome 

Brunner (J. L.) & Co, Electrical Engineers and 
Agents, 48, Vaczikorut, Budapest., V. 

· Bruno, G., Electrical Engineer, 24, Rue St. Paul, 

| Liége, Belgium 

' Brunswick, E. J. L., Chief Electrical Engineer 
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samt, 35/6, Oranienburgerstr, Berlin, N. 
Bremen (L. уоп) & Co, Engineers and Makers Alphonse Daudet, Paris 
of Diving Apparatus, Kiel-i-Schl.-Holst. Brylinski, E., Sous-Directeur де la Cie “ Le Tri- 
(Von Bremen Kid) | phasé," 25,Quai Aulagnier, Asnicres (Seine), 
Bremyarten-Dietikon Elektrische Strassenbahn, | France 
Bremgarten, Switzerland (B. Beriger, Man.) | Bryn, Капа, Manager of the Aktieselskabet 
Brichard Frères, Manufacturing Electricians, Hafslund, Pr. Sarpsborg, Christiania 
39, Rue Richelieu, Paris | Biichler & Pascal, Electrical Engineers, Zürich 
Briegleb, Hansen & Co, Engineers & Turbine | Buchmeyer, Е. W., Manufacturing Electrician, 
Builders, Gotha 4, Germany 40, Knochenhauerstrasse, Bremen 
Brillic, L. Electrical Engineer, 30, Boul. St. | Budapester Allgemeine Elektricitats Actien- 
Villiers, Levallois-Perret (Seine), France geselischaft, Electric Light Engineers and 
Brinchmann & Co, Electrical Agenta, 19, Told- | Contractors, Budapest (E. de Fodor. 
bodgade, Christiania (Pluto Christiania) General Manager) (Egyerdirum Budapest) 
Brioschi, Finzi & Co (Soc. Anon. Costruz. | Budapester Elektrische Stadtbahn-Aktien- 
Elettriche), Electrical Engineers, 33, Corso Gesellschaft, 20, Kertesz-uteza, Budapes: 
Sempione, Milan (Е. Brioschi and G. Finzi, | Budde, Prof. Dr. Emil, Manager Siemena. 
Mans.) (Dinamo Milan) | Schuckert Werke А.-С. (Central Dept), 51, 
Briquet & Deraet, Electricians, 15, Rue de Berlinerstr., Charlottenburg, Berlin 
Manchester, Brussels Buffa, Mario, Electrical Engineer, Ansaldo Elec- 
Brison, Н. L., Manager Société d'Entreprises trical Works, Cornigliano Ligure, Genoa 
Electriques, 20,Срепип dela Poterie, Geneva Buhler & Co, Electro-Medical Apparutus Makers, 
Brisson & Co, Electric Light Apparatus Mukers, La Јопсћеге Seine-et-Oise), France 
34, Rue St. Maur, Paris ‚ Buisine (A.) & Cie, Electrical Engioeers, 35, 
British. Chumber of Commerce, 25, Doulevard | Rue де Viarmes. Paris 
des Italiens, Paris | Bull, Anders, Electrical Engineer, 67, Вугао 
British Continental Electricity Со. Ltd, San allé, Christiania, Norway | 
Remo, Italy Bulletin de l'Association des Ingenieurs Elec. 
Brito, Alfredo de, Telegraph Apparatus Manu- triciens sortis de Ulnstitut Electrotechuique 
facturer, 52-54, Rua de Santo Antonio dos Montefore, 31, Rue St. Gilles, Liege, Belgium 
Capuchos, Lisbon  (Dehrito Lisbon) (Ann. eub. 20 fr.) 
Brito de Cunha, A. J., Electrical Engineer, Bulletin de la Societé Internationale des Elec. 
13, Rua Arribida, Lisbon | triciens топ у, office and laboratory, 12 
Broca, Dr. А., Electrician, 7, Cité Vaneau, Paria and 14, Hue de Stael, Paris 
Brodie, W. A., A. M. I. E. E. . A. G. G. I., Managing ` Bulletin des Usines Electriques (twice monthly), 
Director, British Continental Electricity 27, Rue Tronchet, Paris (Aun. sub., P.U. 
Co, Ltd, San Rocco, San Remo, Italy | З4 (г. = 27s. 6d.) 
Broughton, Н. A., Ofticer.in.Cliaige of Station | Ваш ег, Rod. B., Мипарег Antwerp Telephone 
Eastern Telegraph Company and Western and Electrical Works. Berchem, Antwerp 
Telegraph Company, Lisbon (Electrical Auticerp, 32) 


and Works Manager, Maison Breguet, 1 
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Bundschuh, J., Engineer and Tachomot er 
Maker, Magdeburg, 5 
Bannik, Н. E., Electrical Engineer, 257, L. v. 
Meerdervoort, The liague 
Bureau de Contro:e des Installations Elec- 
triques, 12, Ное Hippolyte Lebas, Paris 
(Gaston Roux, General] Manager) 
BUREAU INTERNATIONAL РЕЗ AD- 
MINISTRATIONS TELEGRAPHIQUES, 
Berne, Switzerland See also pp. 444 to 449 
‘Col. Emile Frey .. .. .. Director 
Emile Esclibaecher .. .. Vice-Director 
Е. L. Gascard, and J. С. 
Homberger.. А Secretaries 
Burgdorf Elektrizitatswerk, Burgdorf, Switzer- 
land (Е. Jordi, Manager) 
Burgdorf Gebr., Electrical & Mechanical En- 
gineers, Altona. Hamburg, Germany 
Burgdorf-Thun Bahn Elektrische Normalbabn, 
Burgdorf, Switzerland (Н. Krahenbübl, 
Engineer and Manager) 
Burghardt Gebrüder, Dynamo Makers, Mulhau- 
sen, Elsass. Germany 
Bürgin. Emile. Electrical Engineer, 18, Unterer 
Rheinweg. Basle, Switzerland 
Bürgin, J., Manazer Elektra Sissach-Gelter- 
kinden, (felterkinden, Switzerland 
Burgunder, A., Electrical Apparatus Manu- 
facturer. 32. Rue des Entrepreneurs, Paris 
Busch, F. W., Electrical Apparatus Manufac- 
turer, Lüdenscheid, Westphalia, Germany 
Buscher, J.. Manufacturer of Telephones, Elec- 
tric Bella, «&c.. Solingen, Germany (British 
Arenta: Atkinson, Schmabl & Co, 5, St. 
Nicholas-bldgs. Newcastle-on-Tyne; and 
Chas, Hevdemann, In, Bishopsgate-st. 
Without, London. E. C.) 
WUSCHKIEL, CONRAD, Mica Mannfnacturer, 
Schandauer 220, Dresden A. 
Buseck, M. & J.. Electrical Apparatus Manu- 
facturers, 30. Corso Genova, Milan 
Buseenius, Ег., Manufacturing Electrician, 122, 
Oranienstr.. Berlin, S. 42 
Busset, Paul, Electrical. Engineer, Ormonts, 
Lausapne, Switzerland 
Bussmann, 8. Oskar, Electrical Engineer, 
A.-E.-G., 26, Schlegelstrasse, Berlin, N. 
Busson, V.. Eiectrical Engineer, 65, liue de 
Bretagne, Paris 
Büttner, Dr. M., Electro-Chemist, 7 and 8, 
Achenbachstr, Berlin- Wilmersdorf 
Butz. F., Electrical Engineer, 43, Rheinischestr, 
Dortmund 
Butzke's Aktiengesellechaft, Electric Light 
Fittings Makers, 12, Ritterstrasse, Berlin 
S. 42 


C 


Cabella (B.) & Co, Electrica! Apparatus Manu- 
facturers. 10, Via della Pace, Milan 

"Cabral, Prof. Paulo Benjamin, Inspector- 
General of the Telegravhs and Electrical 
Industries т Portugal. 20, Rua Duque de 
Braganza, 20-III., Lisbon 

Cadiot (E. H.) & Co. Electrical Engineers and 
Agents, 12, Rue St. Georges, Paris (Frigor 
Paris) 

Cahen, Hermann, Electrical Engineer, Elec. 
tricitats Aktien Gesellschaft vorm. W. 
Lahmever & Co, Frankfort- on the-Main 


Cahors (H.) & Cie (Succs.), Electricians and 
Electrical Engineers, 4 bis, Rue de la Cavalerie, 
Paris 

Calderoni & Co, Scientific Instrument Makers, 
8. Kleine Briicken- gasse, Budapest IV. 
(Calderoni Opticus Budapest) 

Callet, G., Electrical Engineer, Cie Thomson- 
Houston de la Mediterranée, 5, Piazza 
Castello, Milan, Italy 

Calm & Bender, Makers of Electroliers, &c., 
64, Gitschinerstrasse, Berlin, S. 43 (Calm 
Bender Berlin) 

Calmels, H., Electrical Engineer, 150, Poul 
Montparnasse, Paris 

Cammeo, A., Electrical Engineer, 66, Vis Duo 
Macelli, Home 

Calvert & Co, Electrical Engineers and Con- 
tractors, Gothenburg, Sweden 

CAMPDERA BALA, ENRIQUE, Electrical 
Engineer, 100-pral, Paseo de Gracia, Вагсе- 
lona, Spain 

Campion, M., Electrical Engineer and Manager, 
Soc. d'Electricité du Cassin de Charleroi, 
Houx, Belgium 

Camproger, M., Electrical Engineer, 238, Rue 
du Faubourg St. Honoré, Paris 

Capdeville, E., Electrical Engineer, 9, Plaza de 
Santa Апа, Madrid 

Campe & Co, Makers of Glassware, 26, Neue 
Griinstraase, Berlin, С. 

Canas, P., Electrical Engineer, 149, Boul. 
Malesherbes. Paris 

Cance & Fils, Electrical Engineers. 5, Rue St. 
Viacent de Paul, Paris (Cancelamp Paris) 

Canet, J. B. G. A. Consulting Engineer 
(Schneider & Cie), 87, Avenue Henri 
Martin, Paris Е 

Cantono, Сау. E., Electrical Engineer, 47, Via 
Modena, Rome 

Cantone, Dr. M., Prof. of Physics, Royal 
University, Pavia, Italy 

Capuccio, Mario, Electrical Engineer, 15, 
Piazza Statuto, Turin, Italy 

Caputo, Ernesto, Electrical Apparatus Maker, 
Strada Chiaia 185, Naples 

Carabott, F., Officer-in-Charge, Eastern Tele- 
graph Company, Candia 

Caradeau (Е.) & fils, Electrical Engineers, 72, 
Rue 4'Апроше me, Paris 

Carels Fréres, Electrical and Mechanical Engi- 
neera, 37, Rue Dock, Ghent 

Carl, J., E ectrical Apparatus Manufacturer, 
‘Jena, Germany 

Carpentier. J., Electrical Instrument Maker, 20, 
Rue Delambre, Paris 

Casalonza, D. A., Patent Agent, 15, Rue des 
Halles, Paris 

Casassa, Henri, Sole Agent in Italy of the 
General Electric Co, Ltd, 8, Corso Con- 
cordia, Milan, Italy 

Cassel, L., Electric Lamp Maker, 39, Rae De. 
lambre, Paris 

Cassel Stüdtische Elektrizitä'swerke, Cassel, 
Germany 

Cassirer (Dr.) & Co, Wire Manufacturers, 5 
and 6, Keplerstr, Charlottenburg, Berlin 
(Keplericerk Charlottenburg) 

Castanheira das Neves, J. P., Electrical and 
Civil Engineer, 405F,? Rua do Salitré, 


Liston 
к-р 100 


- и an ee CO 


bO __- “= __ и — ____-- —d 


— = 


— — — an- 


CAU—COL 


Cauderay, Jules, Electrical Apparatus Maker, 
28, Rue d'Etras, Lausanne, Switzerland 

Caumers, P., Elcetrical Engineer, 76, Hue de 
Turenne, Paris 

Cavalieri, F., Electrical Engineer, 19, Via SS. 
Giacomo e Filippo, Genoa 

Cedergren, Н. T., Director and Chief Engineer 
of the Allmänna Telefonaktiebolag, Stock- 
holm, Sweden (Telefon Stockholm) 

Centralblatt für Accumulatoren Elementen, und 
Accumobilen- Kunde (fortnightly) (Dr. Franz 
Peters, Westend, 40, Bellevuestr., Gross- 
Lichterfelde-west, Deriin, Editor and Риђ- 
lisher) (Ann. sub., 14s.) 

Centurione, Marquis Carlo, Electrical Engineer 
and Representative of A. E. G., 19, Via 88. 
Giacomo e Filippo, Genoa 

Chabaud-Latour (James de) & Cie, Electricians, 
225, boulevard de Strasbourg, Boulogne 
(Seine). France 

Chabrie Frères (Jean and Boucbon, succ.!, 

. Makers of Electrie Light Fittings, 52, 
Rue des Martyrs, Paris 

Chagnaud, J., Electrical Apparatus Manufac- 
turer, 21, Rue de Belfort. Paris 

Chaize Fréres, Electrical Engineers, 118, Rue 
d'Allemagne, Bt. Etienne (Loire), and at 
Paris 

Chalaux, Edward, Electrical Engineer. and 
Agent, 30, Calle Claris, Barcelona 

Chaligny (G. J.) & Cie, Electrical Engineers, 
54, Rue Philippe-de-Girard, Paris 

Chambre Syndicale des Entrepreneurs et Con- 
structeurs Electriciens, liue de Lutèce, 
Paris (M. Boivin, Бес.) 

Chamon, G., Manayer Cie Francaise pour UE 
ploitation des Procedes Thomson. Houston, 
31, Rue Claude-Vellefaux, Paris 

Champin (H.) & Co, Special Insulating Papers, 
7, Avenue de Villiers, Paris (СЛатаи 
Paris, 527-78) 

Champion, Paul, Manufacturer of Electric 
Light Fittings, 44, Rue de Lavery, Paris 

Charitansky, Jakob, Engineer and Inspect 
Berliner Elektr. Werke, 38, Turrschmidt-or 
strassse, Rum melsburgbei, Berlin 

Charles & Cie, Electrical Engineers, 40, Rue 
Lafitte, Paris 

Charlier, Ch., Engineer and Manager. Cie 

| Mutuelle де Tramways, 10, Ave Palmer- 
ston, Brussels . 

Charlier, J., Electrician, 54, Rue Froissart, 
Brussels 

Charpentier, L., Insulating Tape Manufacturer, 
Linter, Boul. de Clichy, Paris 

Charpentier, Paul, Electrical Engineer, 25, 
Кие de Hopital, Belfort 

Chateau Frères & Cie, Manufacturers of Elec- 
trical Apparatus, 118, Rue Montmartre, 
Paris 

Chatelain, Prof. M. de, Electrician, Ecole 
Supeneure des Mines, Was. Ostr. 10, ligne 
No. 5, St. Peter-burg 

Chaudet, Dupraz et Miauton, Electrical Appa- 
ratus Mukers, Montreux, Switzerland 

Ohaudoir, M., Electrical Engineer, 71, Rue 
Rubens, Brussels 

Chautlier, J., Makers of Insulators, ,&c.. Esternay 
(Marne), France; and 14, Rue Commines, 
Paris 
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Chaumat, H., Electrician, 25, Rue Ernest 
Renan, Paris 

Chaussenot, H., Chief Electrical Engineer, 
Cie de Fives-Lille, 11, Rue Duperré, Paris 

Cuauveau, G., Dynamo brush Maker, 21, Rue 
de Belfort, Paris 

Chauvet, C. A., Are Lamp Maker, Bethune 
(Pas-de-Calais!. France 

Chauvin & Arnoux, Electrical Apparatus Manu- 
facturers. 186, Rue Champiounet, l'aris 

Chavannes, Prof. Roger, Electrical Engineer, 
26, Rue de Candoll, and The Technikum, 
Genera 

Chemiker - Zeitung (semi- weekly), Cóthen 
(Anhalt), Germany (Prof. Dr. G. Krause, 
Editor) 

Chemische Fabrik Hönningen vorm Walther 
Feld & Co, Acid Manufacturers. Höninngen- 
am- (hen, Germany 

CHEMNITZ ELECTRIC CONSTRUCTION co. Ltd, 
Makers and Exporters of Dynamos and 
Motors for (D.D., A.C.. Polyphase, &e.), 
Chemnitz and London (Росуе Chemni': or 
Росс London) 

Cheval, Y., Electric Light Fittings Maker, 
12-14, Rue Henri Cheveau, Paris 

Chevrier, L. G., Manager Uaine Centrale du 
Secteur, Electrioue де la Rive Gauche de 
Paris, 39, Quai d'I-zy, Јеху -Јев- Моц пелих, 
l'uris 

Chistoni, Prof. Giro, Electrician, The Univer- 
site, Modena. Italy 

CHLORIDE ELECTRICAL STORAGE COM- 
PANY, Ltd, Clifton Junction, near Man- 
chester, England See insert Adv. facing 
p. 1034 

(uerg of the “ Chloride and R Туре 
Patents, 

Caorctien, Р. C., City Electrical Inspector, 15, 

Rue de Boulainvilliers. Paris 


Christiania — Elektricitetsverk (T. Norberg 
Schultz), Maunfacturers of Electrical 


Apparatus, Storthing-gade 6, Christiania 
Christiania Telefonselssab, Christiania, Norway 
Cicogna, Ch., Electrical Engineer, 390, Ave. 

Louise, Brussels 
Сша, Ernesto, Electrical Engineer, 18, Via 

Andegari, Muan 
Clark, Wm, Manager Lisbon Electric Tramways 

Co, Lisbon 
Claude, F. A., Mauufacturer of Electrical Ap- 

paratus, 56. Boulevard Voltaire, Paris 
Clemanvon, E., Electric al Engineer, 23, Rue La- 

mar tine, Paris 
Clerc, Louis. Electrical Engineers, 8, Rue du 

Faubourg- Montmartre. Paris 
Clerici, Carlo, Electrical Engineer, Via Mon- 

forte 48, Milan 
Closset. Emile, Electrical & Mining Engineer, 

26. Rue St. Jean. Brussels 
Cioatb. Franz. Rheinische Gummiwaarcofa brik, 

Kolo-Nippes, Germany 
Coe: per, C., Electrical Engineer, Cologne 
Cohen, Dr. Е. M., Electrical Engineer. 

Heerengracht, Ainsterdam 
Cohendet (A. & Со, Electrical Apparatus 

Makers, 166, Quai de Jemmnpes, Paris 
Colard, Prof. O., Telegraph Eugineer, Alminis- 

tration des Postes et des Téléeraphes, 12, 

hue Philippe de Champague, Brussels 
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Colin & Cie, Electric Light Apparatus Makers, 
17. Rue des Tournelles, and 5, Вол, 
Montmartre, Paris ; and at Drussels 

Colege de France, Kae des Ecoles, Paria 
(M. Brillouin, Prof. of Mathematical Physics: 
M. Mascart, Prof. of Experimental Physica) 

Collette, А. E. R., Engineer-in-Chief, Nether- 
lands State Telegraphs. 30, Heamskerck- 
straat, The Hague (Local Hon. Secretary 
and Trea-urer of the Institution of Elec- 
trical Engincers! 

Colombo, Prof. Guiseppe, Electrician (Deputy, 
Italian Parliament), 59в, Margutta, Rome; 
and 14, Via Monte Pietà, Milan, Italy 

Colonial Rubber, Ltd, Gand, Belgium (Керге- 
sentatives, Hessberg Bros, 102, Fenchurch- 
st. London, Е С.) 

Columbus Elebtricitats-Gezellecbaft (m. b. H.), 
Battery Makers, Ludwigshafen a- Kh., Ger- 
many 

Combier & Рићог, Are Lamp Makers, 12. rue 
dn Delta, Paris 

COMMERCIAL CABLE COMPANY, 47, 
A venue de l'Opern, Paris ; and at Havreand 
Antwerp. See also BRITISH, COLONIAL a ad 
U xirgp STATES Divistons, &Advt, p.exxxviil 

Comitato per la Trazione Elettrica, 24, Piazza 
Castello, Milan, Italy 

Compagnia Continentale Ex Brunt & Cia, Elec- 
trical Engineers, 41-43, Via (uadroano, 
Milan; and at Paris 

Compagnie Belge pour la Fabrication des Comp- 
reurs et Materiel Gaz, Eau, Electricité (Soc 
anon), 121-123, Rue des Palais, Brussels 

Ccmpa;nie des Bronzer, Electric Light Fittings 
Makers, 28, Rue d'Assaut, Brussels 

Compagnie de Constructions Electriques (Soe. 
anon.) 337", Quai d'Issy, Issy-les-Mouli- 
пелих, Paris 

Compagnie Continentale Edison, Electrical 
Enuinecrs, 27, Rue la Bruyère, Paris 
(Edison Paris) 

Compagnie anonyme Oontinentale pour la 
Fabrication des Compteurs à Gaz et autres 
Appareils (Ex-Brunt& Со), Electricity Meter 
Makers, 9-15. Rue Petrelle, Paris 

Compagnie pour Y Eclairnge Electrique, Electric 
Light Contractors. St. Petersburg. & Moscow 

Compagnie d'Eclairage Electrique du Secteur 
des Champs-Elysées, Ave des Ternes, Paris 

Compagnie d'Eclairage Municipal et privé de 
Levallois-I'erret par l'Eléctricite, 31, Rue 
Poccart, Levallois Perret Seine. France 

Compagnie pour PEclairage des Villes et la 
Fabrication des Compteurs et Appareils 
Divers, 174, Rue Lafayette, Paris 

Compagnie Electrique Anveraoise (Soc. anon.), 
8, Quai Cockerill. Antwerp 

Compagnie Electrique de la Méditerranée à la 
'Turbie-sur-Mer, 112, Rue Montmartre, 
Paris 

Compagnie Electrique Parisienne, Are Lamp 
Makers, 23, Ave. Parmentier, Paris 

Compagnie Electrique du Secteur de la Rive 
Gauche de Paris, 124, Boul. St. Germain, 
Paris 

Compagnie Electrique Parisienne Enseignes 
pmineuses, 23 Ave Parmentier. Paris 

Compagnie d'Electrité de l'ouest Parisien, 8, 
Quai National, Puteaux (Seinc) France 
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Compagnie Electro-Mé-aniqne (Sce. anon.). 
Electrical Engineers. 11, Avenue Tradaine, 
Paris (Elietranie Рат; and (worka) 
Bourget (Seine) 

Camp :рпіе Electrique dea Tramways de la Rive 
Gauche de Paris. 20. Rue de l'Arende, Paris 

Compagnie Electro-Thermic Keller, Lclenx & 
Со, Calcium Carbide Manufacturers, 3,Rue 
Vigoon, Paris 

Compagnie pour la Fabrication des Compteurs 
et Materiel d'Usines à Gaz, Electric Meter 
Makers, 16-18, Boul. de Vauvirard, Paris 

Compagnie de Fives-Lille pour Constructions 
Meenniques et Enterprises (хос. anon. ) 
Electrical and General Engineers. 64, Кле 
Caumartio, Paris, and at Fives (Nord) and 
Givors ‘Rhòne) 

Compagnie Francaise des Aceumulateura Bler- 
tiques * Union“ (30€. anon.). 27. Rue do 
Londres, Paris; and (works) Neuilly-sut- 
Marne 

Compagoie Francaise d'Appareillage Electrique, 
Electrical. Avparatus Manufacturers, 14 
and 16, Rue Moutgolfier. Paris 

Compagnie Francise du Bi-Metal Wire and 
Cable Manufacturers, 5, rued' Athènes, Paris 

Compagnie Fran;aiee Biahnik, Aro Lamp 
Makers. 9, Rue da Louvre. Paris 

COMPAGNIE FRANCAISE DES CABLES 
TELEGRAPHIQUES, 38. Avenue de 
l'Opera, Paris (Cs Paris) (See also 
Viurisit, CENTRAL AND SOUTH AMERICAN etd 
К матер Srares DIVISIONS? 

Compagnie Francaise de Charbons pour l'Elec- 
trieité, Carbon Makers, 49, Rue de 
Provence, Paris; and (works) Nanterre 
(Seine) (Charbelec Parts) 

Compagnie Francaise des Compteurs (Systeme 
Aron), 200, Quai Jemmaprs, Pari- 

Compagnie Francaise pour L Exploitation. des 
Proccdés Thomson-Houston (Soc. anon.), 
Electrical Engineers, 10, Rue de Londres, 
Paris (Ел Faris) 

Compagnie Francaise pour la Fabrication des 
Lampes Electriques a Incaudescecuce, 81, 
Rue Godot de Mauroi, Paris (A. Larnaude, 
Mau. Die.) (Pulp Parts) 

Compagnie Francaise de la Glow Lumpe, 14, 
Rue Taitbout, Paris 

Compagnie Francaise Maritime et Coloniale de 
Telegraphie sans Fil, 54, Rue de ггоуепсе, 
Paris 

Compagnie Francaise des Малах (Soc. anon.). 
Wire Manufacturers, 10, Rue Volney, Paris 

Compagnie Franchise des Tramways Elee- 
triques et Omnibus de Bordeaux, Bordeaux 

Compagnie Francaise de Voitures Electro- 
mobiles, 49-51, Rue Cardivet, Paris 

Compagnie Générale d' Accumulateurs et de 
fraction, 48. Rue de la Victoire. Paris 

Compagnie Générale de Constructions Elec- 
triques, Cable Manufacturera, Quat de 
Seine, Argenteuil; and 60, Rue да Pro- 
vence, Paris 

Compagnie Générale d'Eclairage de Bordeaux 
(Soc. anon:), Electric Light Contractors, 
46, Allces de Tourny, Bordeaux Gironde), 
France 

Compagnie Générale d’Flectricité, Electricity 
Sapply Contractors,18,Rue Koyuépine, Paris 


Please forward at once to Mr. G. TUCKER 1, 2 and A Salisbury-court, Fleet-street. 
London, any Alterations or Corrections necessary in the ғ bove particulars. 
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Compagnie Générale d'Electricité (Etablisse- 
ments Mouchel), Wire and Cable Manu- 
facturers, 5, Rue Boudreau, Paris; and 
(works) at Boisthorel (Orne), and Tillicres 
(Ivry Port, Eure), France 

Compagnie Ссосгаје d' Electricité de Creil, 
Electrical Engineers, Creil (Oise); and 
27, Rue de Chateaudun, Paris 

Compagnie Générale d'Electricité (anc. Vander 
Windt & Cie), 46, Rue Otlet, Brussels 

Compagnie Générale Electrique, Rue Oberlin, 
Nancy, France; and at Paris and Brussels 

Compagnie Géuérale d'Electrochimie, Calcium 
Carbide Manufacturers, 68, Rue Caumartin, 
Paris 

Compagnie Générale Francaise de Tramways, 
Electric Tramway Engineers, 60, Rue де 
la Chaussée d'Autin, Paris 

Compagnie Générale de Chauffage par l'Elec- 
tricite, 42, Rue de Provence, Paris 

Compagnie Générale des Lampes à Incan- 
descence, 5, Rue Boudreau, Paris 

Compagnie Gcacrale de Lumiére et de Traction, 
15, Rue de Chateaudun, Paris 

Compagnie Générale de Traction, 20, Rue de 
Arcade, Paris (TZralec Paris); and at 
Brussels 

Compagnie Générale de Traction Electrique sur 
les Voies Navigables (Soc. anon.), 83, Rue 
Royale, Brussels (Leon Gérard, Manager) 

Compagnie Generale des Tramways Suisses, 
Boujean, Berne, Switzerland (Paul Purt- 
schert, Electrical Engineer) 

Compagnie Générale de Travaux d'Eclairage 
et de Force, 23, Rue Lamartine, Parts 
Compagnie Genevoise des Tramways Elec- 

triques, Geneva (C. Rochat, Man.) 

Compagnie de l'Industrie Electrique, 42, Rue 
d'Anjou, Paris 

Compagnie de l'Industrie Electrique (Com- 
pagnie francaise Thury), 26, Boulevard 
de Strasbourg, Puris 

Compagnie del'IndustrieElectriqueetMecapique 
(Brevets Thury), Electrical Engineers, 
Geneva, Switzerland (Llectricité Genive) 

Compagnie Internationale d'Electricité, Electric 
Light, Power aud Traction Engineers, 30, 
Quai de Coronneuse, Liège, Belgium; and 
141, hue Lafayette, Paris (Н. Pieper, 
Managing Director (Flectron Liege, 801 
and 5% And International Electrical 
Engineering Co, Clun House, Surrey“ st. 
London, W. C. (Clunch London, 2227 
Gerrard) 

‘Compagnie des Lampes à Arc Jandus, 35, Rue 
de Bagnolet, Paris 

Compagnie  Licgeoise du Téléphone Bell 
(Société anonyme, Liege, Belgium 

Compagnie Luchonnaise d'Eclairage électrique 
par le Gaz et par | Electricité à Bagncres-de- 
Luchon (Soc. anon. , Saint Gaudens, France 

Compagnie Nationale d'Electricité (System 
Ferranti:, soc. anon., 29, Rue de la Victoire, 
Paris (Dynamo Paris) 

Cie Parisienne de l'Air Comprime, Force 
Мойше et Eclairage. Electrique (Soo. 
anon), 54, Кае Etienne Marcel, Paris 

Compagnie de Signaux Electriques pour 
Chemins de l'er. Electric Signal Makers, 
20, Rue Lafayette, Puris 
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Compagnie de Telegraphie Sans Fil, 48, Rue de 
Naumur, Brassels 

Compagnie de Traction par Trolley Automteur 
(Procédés Lombard-Gérin),6,RueBoudreaa, 
Paris 

Compagnie des Tramways Mécaniques des 
Environs de Paris (Soc. anon.), 40, Boule- 
vard Haussmann, Paris 

Compagnie des Tramways де Neuchátel, Neuchi- 
tel, Switzerland (Ph. Tripet, Man.) 

Compagnie de Travaux d'Eclairage et de Force 
(anc. Etablissements Clemanyon), 23, Hue 
Lamartine, Paris 


COMPAGNIE DES TRÉFILERIES DU 
HÁVRE 

(ANCIENS ÉTABLISSEMENTS Lazank WEILLER), 

TELEPHONIC AND TELEGRAPHIC ENGINEERS, 


Manufacturers of all sorts of 
Improvep Еркстисаб WIRES. 
Awards: 

Légion of Honour, 1384; 
Gold Medal Paris Universal Exhibition, 1889; 
Grand Dipioma of Honour. 
Special ities : Нтон Coxpuctivity PLAIN AND 
TinneD Copper Wire, COPPER STRIP 
FOR Maius дур Dynamos. 


Ordinary Copper Wire for Mechanical Purp ses. 
29, Rue de Londres, 29, Paris. 

Works at Hávre (Seine Inféricure). 
General Agency and Depót. (for the United 
Aiagdom and the Colonies): 
FERNAND kapp, 

3, East India Avenue, London, Е.С. 

See Advts., рр. 1462, 1477 aud 1478. 


Compania General de Produetos, Quimicos del 
Abono, Gijon, Spain 

Companhia do Gaz e Electricidad, Electric 
Lighting Contractors, Lisbon 

Compania Barcelonesa де Electricidad, Barcelona 

Compañia Electro-Quimca Ibérica, Accumula- 
wor Makers, 1, Carrera de San Jerónimo, 
Madrid ; and at 25, Rue Taitbout, Paris 

Compania General Madrilena de Electricidad, 
6dupl., Calle Espoz y Mina, Madrid 

Compania General Sevillana de Electricidad, 
Manufacturers of Electrical. Apparatus, 
Rabida, 4, Seville, Spain 

Compania de Tranvia Electrica, Barcelona 

Comptes rendus hebdomadaires des séances de 
l'Académie des Sciences, 55, Quai des 
Grands-Auzustins, Paris. (34f. per ann., P. U.) 

Conrad, Franz R, Manufacturer of Electric 
Light Fittings, 75, Ritterstr. Berlin, S. W. 

Conradty, C., Manufacturer of Electric. Light 
Carbons, Nurnberg, Germany (Сесолта у 
Nurnberg) 

Consortium für Elektrochemische Industrie 
(G. m. b. H.), Nürnberg, Germany 

Consortium fiir Electrochemische Industrie, 
Electro-Chemists, Golling, bei Salzburg, 
Austria (Electro Golling Austria) 

Consortium des Forces Motrices du Rhone, St. 
Maurice, Switzerland (Dr. A. Palaz, Pres.) 

Constantia Electric Works, Ineandetcent Lamp 
Makers, Venloo, Hulland 
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Contal, Requillart & Chalas, Accumulator Manu- 
facturers, 5, Rue Voltaire, Levallois (Seine), 
France 

Conti, Bruno & Biraghi, Manufacturing Elec- 
tricians, 4, Via Sunt Uyo, Genoa, Italy 
(Brunobi Genoa) 

Continentale Gesellscbaft fiir Elektrische Un- 
ternehmungen A Ge, 9%, Landgrabenstr. 
Nurnberg Continentale Nürnberg) 

Contreras, D. A., Director of the Rerista Min ra, 
3, Villalar, Madrid 

Contursi, D., Electrical Engineer, Cie Auxiliare 
d' Electricité, 75, Rue Potagére, Brussels 

Conz G.) Electricitats-Ges. (un. c. H.). 25, 
Hasselbrookste., Hamburg, 23 

Conz. W. Gustav M., Electrical Engineer, 
Hamburg 25, Germany 

Cooke, Henry Arthur, British Government 
Commercial Agent fur Russia, 17, Malaia 
Daitrovka, Moscow 

Coops-Dusgers, E. J. M., Electrical Engineer, 
Rue Jean Petillon, Péruwelz, Belgiuin 

Coradi, G., Заепибе Instrument Maker, 
Zurich [V., Switzerland 

Cordier, G., General. Manager, Société. Energie 
Electrique Ча Littoral Mediterrancen, 2, 
Place Grimaldi, Nice, France 

Cornelius, Capt.,cs. Stephan, Norddeutsche See- 
kabelwerke A.-G., Nordenham, Germany 

Cornet, J., Electrical Instrument Maker, 66, 
Rue de Rennes, Paris 

Cornette, H., Manufacturing Electrician, 24, 
Rue Michel le Comte, Paris 

Comn, Prof. M. A., Electrician, 9, Rue de 
Grenelle, Paris 

Corsepius, Dr. M., Electrical Engineer, 17, 
Lothringerstr, Cologue 

Costa, J., Consulting Electrical Expert, 1, Rue 
Montgrand, Marscilles, France 

Cothias Alloy Co, Metal Castings Mfrs, Југу 
Port (Seine), Paris 

Cottard, J. B., Electrical Engineer, 30, Rue de 
la Chaise, Creusot (Saone -et - Lire), 
France 

Cottrell, W. II., Supt. Eastern Telegraph 
Co, and H.B.M. Consul, Syra, Greece 

Couffiuhal et Fils, Dynawo Makers, 3t. Etienne 
(Loire), France 

Coune, Gustave, City Electrical Engineer, 
52, Rue Haut Port, Ghent, Belgium 

Coupier & Cie, Electric Light Fittings Makers, 
100, Hue Amelot, Paris 

Cour, Pour la, Electrical Expert, Askovhus, 
Vejen Station, Denmark 

Courtois, G., Electrical Engineer, Бос. Iudust- 
rielle des Telephones, 2, Rue des Entre- 
preneurs, Paris 

Cox, H., Electrical Engineer, Director der 
Maschinenfabrik Esslingen, Cannstatt, 
Germany 

Crawshaw, E., Resident Engineer, Malaga 
Electrieify Co, Malaga, Spuin 

Creplet, Léon, Electrical Engineer, Cie Inter- 
nationale d' Eleetricite, 20. Rue des 
Bayards, Liège, Belgium 

Croat ische Akt Ges, für Elektrische Beleuch- 
tung. Warasdin, Croatia 

Crombé, G., Electrical Engineer, Soc. Générale 
des Chemins de Fer Economiques, 18, 
Chaussée de Vleurgat, Ixelles, Brussels 


Croon & Co, Fiectrical Apparatus Manufac- 
turers, 151, Rokin, Amsterdam 

Crotogino, Herm., Electrical Engineer, A.-E.-G.), 
13, Auzusta-str., Drcs'au, Germany 

Crovn. Prof. A., Consulting Electrician, l. Rue du 
Carré-du-Itoi, Мопре ег Herault, France 

Cruciani, Joseph, Electrical Eugincer, Axoli- 
Marche, Amandola, Italy 

Cruto (A.) & Co, Makers of the Cruto Incan- 
descent Lamp, 2, Via Sta. Teresa, Turin 

Cruz, José Ccnrudo de la, Representative Direct 
Spanish Telegraph Co, Ltd, Madrid 

Cserháti, Eugene, Manager Messre, Ganz & Co, 
Budapest 

Сиспод, H., Manufacturing Electrical Eangi- 
neer, 12, Rue Diday, Geneva (layenteur 
Geneva, 2807) 

Culmsee,C. V. C., Superintendent Great Northern 
Telegraph Company, Mariehamn, Finland 

Curie, Madame, 108, Boul. Kelleriaann, Paris 

Curie, Prof. Pierre, Electrician & Chemist, 
103, Boul. Kellermann, Paris 

Cusmano, A., Electrical Engineer, Società 
Generala рег l'Illuminazione, Neples 

Custer, Willy. Insuluting Material Manufacturer, 
Zurich У. 

Саёо; по, О. G., Chief Clerk, Eastern Telegraph 
Co, Kettimo, Crete 

Czeija, Nissl & Co, Telephone Engineers, 89, 
Kaiserstrasse, Vienna У11/3 


D 


Da zand, G., Electrician, 21, Rue du Chateau 
d' Hau. Paris, Xe. 

Dulianis, C., Chief Clerk, Eastern Telegraph 
Co, Pyrgoa, Greece 

Рајх, V., Manufacturer of Electrical Apparatus, 
St. Quentin | Aisne), France 

Damseaux (Ко & Cie, Kiectrical Eugineers, 
Impasse Postula (Rue des Chanteurs), 
Brussels 

Danielewski, S., Superintendent Warsaw Branch 
Helios Company, 25, Krucza, Warsaw, 
Russian Poland (Helios Warsaw, 897) 

Danielson, E., Electrician, Allmana Svenska, 
Elektriska Aktiebolaget, Westeras, Sweden 

Danubia Actien-Gesellachaft fur Gaswerks Be- 
leuchtung und Messapparate, Makers of 
Electricity Meters, 49, Porzellanzasse, 
Vienna IN. Danubia Vienna); and at 
Strassburg-i-Els. 

Dunziger Elektrische Strassenbahn Aktien- 
gesellschaft, Langfuhr, bei Danzig 

Danziger Studtisches Elekiricitatsw *rk, Danzig 

Папа], Carl, Electrical Engineer, Hanover 

Darcy, E, Inspector General of Posts and Telo- 
graphs, Rue de Grenelle, Paris, 17 

Daries, Aristide, Electrical Engineer, 32, Rue 
Montpensier, Pau ( Basses- l'yreniési, France 

Darras, A., Electrical Apparatus Muker, 123, 

. Boulevard, St. Michel, Paris | 

Datterer, L., Manager Berliner Elektricitits- 
Werke, 35, Luisenstr. Berlin, N.W. 

David, C. N., Director of Ceutral Electrical 
Laboratory, 69, Avenue de Sevur, Paris, 15 

David, Г. A., Electrical Engineer, 15, Ronda 
Universitad Pral, Barcelona 

David, L., Electrical Apparatus Manufacturer, 
9, Ruc de Madrid, Paris 
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| 
David, L. E. F., Chief Engineer, Soc. anon. des | 


Etablissements Weyher and Richmond, 
49, Rue d'Allemagne, Paris, 19 

Davidsen L. D.) & С>, Electrical Engineers, 
4, Хуса, Christiania 

De Bast, Omer, Electrical Engineer and Sous- 
Directeur de l'Institut. Electrotechuique 
Montetiore, 20, Rue Cesar Franck, Liège, 
Belgium 

Debicune, Emile, Chief Electrical Inspector of 
Northern Railway, 197, Rue du Faubourg 
St. Denia, Paris, 10 

De Bloo, —, Sapt. Telephone Dept, 89, Boul. 
Frére Orban, Ghent 

DeCazenave, —, Managing Director Antwerp 
Telephone and Electrical Works Co, 13, 
Boul. Leopold, Antwerp | 

Decker, Ang., Electrical Engineer, Stockholm 
Elektricitetsverk, Stockholm 

Deckert & Homolka, Electrical Engineers and 
Coutractors, 34, Favoritenstrasse, Vienna, 
IV.; and Budapest, Prague and Brünn 

de Coulon, H. F., Manager Socicté d'Exploita- 
tion des Cables Electriques, Cortaillod, 
Switzerland 

De Егсогеса, Rufino, 
Armando Leyorgen, 
Bilboa, Spain 

De Gnoinski, Xavier, Chief Electrical Engineer, 
Stemens-Schuekert Werke, 3, Rue Widok, 
log 6 (6), Warsaw, Poland 

Déguisne, Dr., Director of the Elektrotechn. 
Lehr-uud Untersuchungsanstalt des Phy- 
sikal. Vereins, 32, Stiftstrasse, Frankfort- 
on-Main . 

Deh! Gebriider, Electrical Eagineera, 24, Neuen- 
burgerstrasse. Berlin, S.W. 13 , 

Deitenbeck & Rollmann, Electrical Engineers, ! 
Hagen-i-Westf., Germany 

Dejardin (Jules) & Cie., Makers of Electricity 
Meters, 25, Boulevard St. Maitin, and 32, 
Hue Meslay (Passage Meslay), Paris 

De 1а Mathe, G. & H. B., Electric Wire and 
Cable, Manufacturers, Gravelle, St. Maurice 
(Seine), France 

Delatolie, Bastide, Castoul ainé & Cie, Makers 
of the Dutos Are Lump, 6, Rue Martel, Paris 

Delaporte, Paul Emile, Electrical Engineer, 31, | 
Rue Demours, Puris. 17 

Delarge, Е. H., Director-General of Belgian 
Telegraphs, Hotel des Рози. and 62. 
Avenue de la Couronne, Brussels (Local 
Hon. Secretary aud Treasurer of the Insti- 
tution of Electrical Engineers) 

De Lavals, Dr. С. G.P. de, Consulting Engi- 
neer, loa, Haudtverkavegat an. Stockuolw 

De Lavals Elektriska Aktiebotag, Incundescent ' 
Lamp Maoufactorers, St. Eriks Plan, 
Stockholm (CH Stockholm, &с.) 

Delenk, Adolf, Electrical. Engineer, 94, Marx- 
grafenstr., Berlin, S.W. 

Delgotfe, Léon, Electrical Engineer Societé des 
Chemins de fer economiques, 12, rue 
Joseph Hazard, Uccle, Belgium 

Deligny & Bernard, Electrical Engineers, 104, 
Rue Lauriston, Paris; & Boulogne-sur-Mer 

Del Puglia, Antonio, Engineer Compagaie 
d'Electricite Thomson-Houston de la 
Mediterranée, 5, Piazza Castello, Milan, 
Italy ( 


Electrical Engineer, 
Calle del Tivoli, 


Della Riccia, A., Electrical Engineer, Tram- 
ways, Braxellois, 12, rue de Lenglentier, 
Brussels 

Delvaux, Heuri, Electrical Engineer, 22, rue 
d'Assant, Brussels (30.29) 

Demolde r. A., Clerk, Marconi Wireless Telegraph 
Co, 115. Rue Christine, Ostend 

Demuth Gebrüder. Makers of Wire and Cable 
Machinery, 141-3, Linzerstr., Vienna 

De Naeyer & Cie, Engineers and Boiler Makers, 
Willebroeck, Belgium; and Prouvy-Thiant 
(Nord, France 

Denzler, Dr. A., Consulting Electrical Engineer, 
Instructor at the Polvtechnikum, 14, 
Sehmelzberg, Fluntern, Zürich V. (Dr. 
Denzler Zürich) 

Deprez, Marcel, Electrical Engineer, 23, Avenue 
Marigny, Vincennes. France 

Реп, Max, Electrical Engineer and Technical 
Adviser, International Elek. Gesellschaft, 
30, Wipplingerstr., Vienna I. 

Derry, F. J.. Manager Soc. Nantaise d'Ecairage 
etde Force par l'Electricite, 8, Rue da Cal. 
viare, Nantes 

Derville & Cie, Switchboard Makers, 161, Quai 
Jemmapes, Paris 

Dery, Jules, Managing Director 
Energie, 12, rue Stevin, Brussels 

De Savoye, —, Manager Cie. Internationale 
des Telephones, 47, Ave de la Toison 
d'Or, Bruseels 

Despecher, Jules, Representative of the Eastern 
Telegraph Company, 37, Rue Caumartin, 
Paris, (Anglorient Paria) 

*Desroziers, Edmond, Consulting Engineer плод 
Electrician, Judicial Expert, and Dynamo 
(Desrosiers) Manufacturer,10, Ave. Frochot, 
Раг:в 

Desruelles, L. (M. Graindorge, Sucer.), Electri- 
cal Enyiueer, 81, Boulevard Voltaire, 
Paris 

Dessau, Dr. В, Consulting Electrician, 31, Via 
Farini, Bologna, Italy 

De Surmont (4.) & Meyer, Electrical Engineers, 
25, Rue де l'Intendant, Brussels 

Dettmar, Geo., Electrical Engineer, 53, Leer- 
bacbstr., Frankfort-on- Мат 

Deutsch & Co, Electric Light l'ittinzs Makers, 
9, Schafergusse, Frankfort.on- Main 

Deutsch, Felix, Director der Allgemeinen Elek- 
tricitats Gesellschatt, 22, Schiffbauerdamm, 
Berlin. N. W. 

Deutsch (S.) & Bak (A.), Electrical Engineers. 
187, Gudrupstrasse, Vienna 

Deutsch- Niederlandische Telegraphen Gesell. 
schaft. Cologne 

Deutsch- Russische Elektricitats Zahler Gesell- 
schaft m. b. H.), 119 & 120. Alexandrinen- 
strasse. Berlin, В. (Wattstunde Berlin) 

Deutsch- Ueberaeeische — Elestricitats - Gesell- 
schaft, 66-65, Franzosischgstrasse, Berlin, 
W. 

DEUTSCH-ATLANTISCHE TELE- 
GRAPHENGESELLSCHAFT, 3-11,Stolk. 
gasse,Colorne,CGiermany (Directors: Ө. Moll 
und C. W. Guillenume) (Atlantisch Cologne, 
See also јаје 201 

Deutsche Bunsen Gesellschaft fir angewandte 
Physikalische Chemie, 7, Mozartstrasse, 
Leipzig, Germany 


Société 
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Deutsche Elektrizitats- Werke zu Aachen (Garbe, Dahmer, L., Dynamo and Motor Maker, Krefeld, 
Lahmever & Со), A.-G., Electrical Engi- | Germany (Loh mer Атејса) 
neers. 191, Julicherstrasse Aachen. Germany Doignon, L., Electrical Apparatus Maker, 85, 
Deutsche Gasglublicht Akt.-Ges., Owners of the | Rue Notre Dame des Champ», Paris 
Osmium Lamp Patenta, 139, Alte Jacobstr., Doijer (H.) & Co, Electrical Engineers and 
Berlin, S.W., 13 i Contractors, 56, Oude Delft, Delft, Holland 
Deutsche Gesellschaft fiir Bremer Licht . Dolivo.Dobrowolskv, Michael von, Consulting 
(m. b. II., Arc Lamp Makera, Neheim-a.-d,- | Engineer and Principal of State Electro- 
Ruhr. Germany; and Berlin, W. 8, | technical Institute, St. Petersburg 
Deuteche Kabelwerke, Akt.-Ges., Electric Light | Domange A.) & fils, Electrical Accessory 
Wire and Cable Makers, 7,8. Boxhagen, | Manufacturers, 7%, Boul. Voltaire, Paris 
Rummelsburg, berlin (Aabelwerk Кипонпегз- | Donat, Josef, Electrical Engineer (R. Bartelmus, 
bura Berlin) | Donat & Со’. Brunn, Austria 
DEUTSCHE SEE-TELEGRAPHEN Donitz, Joh., Electrical Englneer, Plan. Ufer 


GESELLSCHAFT, Stolkyasse 3/11, Co- | 17111. Berlin, B. W. 
logne, Germany See also Duren Diviston | Dooms, V., City Electrical Engineer, 26, Boul. 
and р. 61 | du Nord, Brussels 


Deutsche Telephonwerke В. Stock & Co, Dooren, J. С. van, Electrical Eogineer, 166, 
(G. m. b. H., Berlin, 5.0. 33 (Telephon. | Kokin, Amsterdam 
werke Berlin) ! Dorn, Dr. E., Electrician and Professor at the 
Deutsche Unternehmung fiir elektr. Beleuch- | Univereity, Halle, Germany 
tung, 107, Hansaring. Koln, Germany | Dortmund Stadt. Electricitutawerk, Dortmand 
Devaremes (Vve.) & Cie, Manufacturing Elec- | Dorvaux, L., Electrical Apparatus Manufacturer, 
tricians, 125-7, Rue да Mont Cenis, Paris 21-25, Rue St. Sebastien, Paris 
Devaux-CUbarbooel, Xavier, Telegraph Engineer, | Dotzheimer, A., Director * Motor" Actien 
160, Boul. du Montparnasse, Paris, 14 | gesellschaft fur Angewandte Elektrizitat, 
Devilaine & Копре, Electrical. Engineers, 47, | Baden, Switzerland 
Rue St. André des Arts, Paris ! Doucet, M., Maker of Electric Licht Fittings, 
De Vries, Herman J., Electrical Agent, 127, , 46, Rue Amelot, Paris 
Sarpbatistraat, Amsterdam Douillet, Em., Manufacturer of Electric Light 
De Wit, У. C. & К. Consulting Engineers, | Fittings. 11, Rue Pastourelle, Paris 
183, Prins Hendrikkade, Amsterdam | Dourin, V., Manafacturiog Electrician, 11, Rue 
(Dewit Engineers Amsterdam) Auber, Brussela 
Diara, Vittorio E., Representative of Dick, | Doyen, А. (suce. de M. Gérard), Dynamo Maker, 
Kerr & Co, 2, Via Бепо Ricasoli, Milan 135, Boul. Richard Lenoir, Paris 
Diatto, Alfredo, Electrical Engineer, Piazza | Drault, L., X-Ray Apparatus Maker, 57, Boul. 
Gran Madre di Dio, 12. Turin de Montparnasse, Paris 
DICK, FRIEDR , Maker of Files & Tools (ог Elec- | Drecker, Rich., Incandescent Lamp Manufac- 
tricians, Esslingen-8.- N., Württ., Germany turer, Wipperfürth (Rupr.), Germany 
Diederichs, E., Director Norddeutsche Seekabel- | Dresdner Bogenlampen Fabrik, Max Guüchtel & 
werke A.-G.. Nordenhum a; Weser, Germany Co, Dresden, N. 8 
Diener (Alf.) & Co, Electrical Agents, Zürich И. | Drexler, Fried., Consulting Electrical Engineer, 
Dieny. Paul, Electrical Eogineer, Sociéte Cen- 13 and 164, Beatrixgnsse, Vienna 111/3 
trale d'Electricité de Moscou, Canal Moika, ` Dreydal F.) & Co, Accumulator Makers, 30, 


32, 56. Petersburg | Rue Amelot, Paris 
Dietrich, Dr. W., Prof. of Electrical Engineer- | Dreyfus, G., Engineer and Manager, Usine 
ing, 67, Herdweg, Stuttgart d' Electricité de Saint-Josse-ten- Noode, Цие 
Dieudonné, Emile, Electrical & Mining Engineer, des Marche, Brussels 
95, Rue Perronet, Neuilly (Seine), France | Dreyfuss Freres & Cie, Electrical Engineers, 
Diblmann, Karl, Electrical Engineer and Péry, Switzerland 
Director, Siemens-Schuckert Werke, 29, | Drittler & Erlanger, Electrical Apparatus Manu- 
Franklinstrasse, Charlottenburg, Berlin facturers, 3, Deutschherrnstrasse Nürnberg, 
Dinin, Alfred, Accumulator Maker, 69, Rue | Drosten, Rob., Electrical Engineer, 49, Kue du 
Pouchet, Paris Marais, Brussels 
Dinkelmann, H., Manager, Bergdorf- Thun | *Du Bois, Prof., Dr. H. E. J. G., Physical Labora- 
Bahn, Surgdorf, Switzerland tory, 21, Schiffbauerdamm, Berlin, N.W. 
Dinter, Otto, Manufacturer of Electrical | Duboscq & Pellin, Electrical Engineers, 21, Rue 
Apparatus, Crimmitzehau.i.-S., Germany де l'Odéon, Paris 
DIBECT SPANISH TELEGRAPH СОМ. | Dubsky, Alfred O., D.Sc., Chief Engineer at the 
PANY, Limited, Barcelona, and Bilbao, Ministry of Commerce (Editor of Polytech- 


nikai Szemle), 18, Nadorutcza, Budapest У. 


Spain; and Marseilles, France See also 
Duc, Tardy and Henry, Electrical Enyineers, 


BRrrisn Division and Advt., p. oxxxiil. 


Disclyn (A.) & Lynn, Electric Light Fittings Place de ia Republique, Valence (Drome), 
Makers, 14, Rue de Kocroy, Paris France 

Distribuzione Elettrica, La (bi-monthly), 11, Via | Ducastel, C., Electrical Engineer, 61, Rue 
Quadronno, Milan Ann. sab., 6/6) Nationale, Lille (Nord), France 

Dive Freres, Electrical Engineers, 9, Rue Marca, | Duchange, J., Electrical Apparatus Manufac- 
Bruasels turer, 108, Boul. Haussmann, Paris 

Doctor, E., Electrical Engineer, Оевћ. Schuckert | Ducretet, E., Electrical Instrument Maker, 75, 
Werke, 1004, Hadikgasse, Vienna XIII. Rue Claude Bernard, Paris 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40 AND 
ALSO ON PAGES 1338 TO 1340. 
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Dudach & Cie, Electrical Apparatus Manufac- 
turers, 10, Rue St. Anastase, Paris 

Duerr, G. F., Electrical Engineer, 122, Rue de 
la Loi, Brussels 

Duez, G., Engineer-in-Chief, Roubaix-Turcoing 
Tramways, 19, Boul. de Cambrai, Roubaix 
(Nord), France 

Duffner (S.) & Со, Electrical Engineers, 48, 
Dorotheenstrasse, Berlin, N.W. 7 

Duflon, Louis, Electrical Engineer, 8, Rue 
Lapoucbainskaia, Isle des Apothecaires, 
St. Petersburg 

Dugueyt, Henri, Proprietor of the Electricity 
Works, Virieu-s/- Bourbre, France 

Dujardin (P. J. R.) & Cie, Accumulator Makers, 
28, Rue Vavin, Paris; and at Lille 

Dulait, Julien, Electrical Engineer & Managing 
Director of the Société Electricitéet Hydrau- 
lique, 140, Rue Montigny,Charleroi, Belgium 

Dumont, E., Chief Engineer Société Francaise 
des Cables Electriques, 11, Rue du Pré- 
Gaudry, Lyons, France 

Dumoulin, G.G. G., Electrical Engineer, Mines 
d'Anzin, Anzin (Nord), France 

Dunand Fiéres, Makers of Electric Cranes, 
Drilis, &c., Carouge, Geneva 

Duntz, L., Engineer and Manager, City Elec- 
tricity Works, Saarbrucken, Germany 

Dupraz&Hoegen,DenlersinElectricalApparatus, 
6, Rue de la Tour Maitresse, Geneva 

Durand, A., Director of Central Electrical 
Laboratory, 23, Rue Mayet, Paris 

Durand (F.), Bartholomé (E.) & Cie, Are Lamp 
Makers, 152, Faub. St. Martin, Paris 

Dürr & Co, Engineers and Boiler Makers, 
Ratingen, bei Düsseldorf 

Durr, Robt., Agent for Société Le Carbone, 155, 
Rue Masui, Schaerbeck. Belgium 

Durran, Richard T., A. M. I. E. E., c/o Allgemeine 
Elektricituts Gesellschaft, 29, Luisenstr., 
Berlin, N. W. 

Dussaugey. —. Electrical Engineer and Mannger 
Société d' Energie Electrique de Grenoble 
et Voiron, 4, Place de la Gare, Grenoble, 
France 

Düsseldorfer Eisen und Draht Industrie, Wire 
and Cable Manufacturers, Dusseldorf-Ober- 
bilk, Germany 

Düsseldorfer Elektromotorenfabrik, Bünger & 
Co, Dusseldorf, Germany 

Düsseldorfer Stadtisches — Elehtricititswerk, 
Dusseldorf, Germany 

Duthoit & Libaud, Electric Light Fittings 
Makers, Croix (Nord), France 

Du Welz, Maurice, Electrical and Civil Engi- 
neer, 97, Rue St. Gilles, Lieve, Belgium 

Dvorak, Dr. V., Consuiting Electrician. and 
Professor at the Royal University, Араш 


== 


EASTERN TELEGRAPH COMPANY, LTD, 
37, Кое Caumartin, Paris (9th. Arrndt.) 
(M. Jules Despecher, Representative); and 
Hotel des l'ostes et ‘Velegrapher, Mar- 
seilles See азо Вчітізн AND COLONIAL 
DrvistoNs, and Adyt., pp. cxxvi.—cxxx. 

Ebert, Albert, Electrical and General En- 
gineer, 5, Haidestr., Dresden, Germany 


Ebert, Geh. Ober-Postrath F., Telegraph Engi- 
necr, 54, Bingerstr., Wilmersdorf. Berlin 

Ebert, Prof. Dr. Hermann, Physicist, Tech- 
nieche Hochschule, Munich, Germany 

Eck, N., Electrical Apparatus Manufacturer, 
27, Boulevard Pereire, Paris 

Eckert, Paul, Electrica! Engineer, Badische 
Anilin und Sodafabrik, 4, Sodastr., Lud- 
wigshafen-a.-Rh., Germany 

Eckinger, L., Electrical Engineer, Badan, 
Switzerland 

Eclairage Electrique, L' (weekly, 40, Rue des 
Ecoles, Paris (C. Naud, Publisher) (Price 
lfr:50 ; ann. sub., P. U., 6047.) 

Eclairage Electrique, L' (soc. anon.). Electrical 
Engineers, 27, Кос de Rome, Paris 

Edgardi. Inc. Ferrati Cav., Electrical Engineer, 
К. Cautine Navali, Castellam mare Stabia, 
Italy 

Edoux & Cie, Electrical Engineers, 72-78, rue 
Lecourbe, Paris 

Edstrom, J. 5., Managing Director, Gothenburg 
Electric Tramways, Gothenburg, Sweden 

Eenberg, В. Reimers, Electrical Agent, 22, 
Place de Brouckére, Brussels (krnbery 
Drusacla) 

Egg, Hart, Engineer, Electric Tramway Dept., 
Alioth Co, Münchenstein, and Margurethen- 
strasse, 99, Basel, Switzerland 

Egger, В., General Manager Vereinigte Elektr.- 
Actien-Gres., 187, Simmeripgerstrasse, 
Vienna X. 

Egger, Ernst, Electrical Engineer, 7. Huszaut.,. 
Buda Pest • 
Eggersmann & Lang. Electrical Engineers, 48, 

Casinostrasse, Aachen, Germany 

*Eggington, A., Eastern Telegraph Company, 
28, Via Venti Settembre, Rome (Egyging- 
ton Rome) 

Eggli. Friedr, Electrical Engineer. Motor 
Aktien-Gesellschaft fur angewandte Elek- 
tizitat, Thun, Switzerland 

Egloff (W.) & Co, Manufacturers of Electric 
Light Fittings, Turgi. Switzerland 

Ehrenberg, J., City Electrical Engineer, 
Lucerne, Switzerland 

Ehrbardt, Myl, Electro-Medical Apparatus 
Manufacturer, 112, Linienstr., Berlin, N. 24 

Ehrhardt & Sehmer (О. m.b. H.). Steam and 
Gas Engine Makers, Maschinenfabrik 
Schleifmiihle, Post Saarbrucken, Germany 

Ehrich & Graetz. Makers of Electric Light 
Fittings, 92 & 93, Elsenstrasse, Berlin, S.O. 

Ehrsam, C., Electrical Engineer and Manager, 
Sissach-Gelterkinden Elektr., Bahn, Gelter- 
kinden, Switzerland i 

Eichel, Сам, Manufacturing Electrician, Dres- 
den 22 

Eisenstuck, Paul, Electrical Apparatus Manu- 
facturer, Leipzig. (rermany 

Eieig, Dr. M., Electrical Engineer, Stadtbauamt, 
2, Funferplatz, Nurnberg. Germany 

Elbs, Prof. Dr. K., Electro-Chemist. Tue Univer- 
sity, Giessen, Germany 

Eldik, R. К. Van, Inspector of Govt. Telegra phs, 
15, Sweelinck-straat, The Hague, Holland 

„Electra,“ Maatschappij voor Electrisehe 
Stations, Heerengracht 146, Amsterdam, 
Hoiland Central Station Haarlemmerweg.. 
(Vectra Amsterdam) 
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Electra Zamorana. Electrical Engineers, Calle 
de 8. Juan de las Monjas, aud 29, Calle 
Santa Clara, Zamora, Spain 

Нега Zydschrift voor Electrotechniek! weekly), 
Leiden, Amsterdam (G. C. T. Verkerk « 
А. Vosmaer, Editors) (Ann. sub, 1017, 
e Ba, ; P.U., 12.501. = 108.) 

Electricien, L' ; Revue Internationale de Г Elec- 
тепе et de sea Applications (weekly), 49, 
Quai des Grands Augustins, Paris (J. А. 
Montpellier, Chief Eaitor, 3, Rue Lecourbe, 
Paris XV (Ann. sab., 25 fr. = £1) 

ELECTRICITATS ACTIENGESELLSCHAFT vorm. 
HERMANN POEGE, Manufacturers of Пуца- 
mos Motors, Polyphase Machines, &c., 
Chemnitz, Saxony (Porge Chemiitz) 

Electricitatszeselischaft ~ Sanitas," Electro- 
Medical Apparatus Manufacturers, 234, 
Louisenstrasse, Berlin. N. W. 

Electrieitits Maatschappij ~ Pbacton," Iacan- 
descent Lamp Makers, Nijmegen, Hollund 

Electricitits-Gesellschi»ft, Electrical Engineers 
and Contractors, Baden, Switzerland 

Electricite et Hydraulique ‘soc. anon.). Elec- 
trical Коџитеета, 18, Rue Leopold, Charleroi, 
Belgium; and at 27, Rue Ja Bruyère, Paris, 
and St. Petersburg Works: Charleroi, 
and Jeumont (Nord), France iJ. Dulait, 
Man. Dir.) (Electricite Charleroi) 

Electricité Industrielle (A. Lecorsais), Dynamo 
and Motor Makers, Luxembourg 

Electricité Industrielle Soc. Anon.), Electrical 
Engineers, Luxembourg (Electricité 
Lurembourg) 

Electricity Supply Co for Spain, Ltd. Alcalá, 49, 
cuadrupdo, Madrid Seealso BritisHDiviston 

Electrique, L' (Sve. anon.), 15, Rue Zerézo, 


Brussels (J. Julien, Manager) 
Electrizitats - Aktiengesellschaft Hydrawerk, 
Battery Makers, 24 and 25, Sud uter, 
Berlin, №. 39 (Hydra Berlin, 109: 1) 
Electrochemische ` Zeitschrift (monthly), 11, 
Kurfürstenstr., Berlin, W. (Ann. sub., 
188. 64.) 
"Electromotor" Gesellsshaft (m.b.H.), 21, 


Bchitibauerdamm, Berlin, N.W. 
Eleetromotion, Socicté anon., Francaise de 
Construction de Voitures Electriques, 51, 
Avenue Montairne, Paris 
Electromotoren-werke vorm. В. Schmidtsdorff 
& Co, 146-7, Kurfiirstenstrasse, Berlin, W. 
Electrotechnische Industrie, Slikkerveer, Hol- 
land ( Alectro Sitkkerveer) 
Electrotechnische — Werkstitte 


St. Petersburg For Officers see paye 145 


Elektra Aktien Gesellschatt, Electrical Engi- 


neers, 113, Freistrasse. Basle 
Elektra Birseekx, Neuewelt, 
Basle (F. Eckinger, Engineer) 


Elektricitäts Actiengese Ischaft vormals Kolben 
У узосап, 


Bohemia, Austria (Kolben Kague Bohemia, 


E Co, Electrical Engineers. 


2041) 


Electrieituts Actiengesellschaft Westfalia,” 


Elec- 
Geln- 


Unna-i.-W., Germany 

Elektricitats-Geselischaft Gelnhausen, 
trical Engineers, Altenhasslau, 
hause n, Germany 


Darmstadt 
(G. m. b. H.), Electrical Engineers, Darmstadt 
Electrotechnitchesky Wiestnick, 17, ОШсег- st, 


Münchenstein, 


Elektrioitäts (esellschaft Hansa Kammerhof 


and Winkelstroeter, 76, Kaiser Withelm- 
str., Hamburg-Stablhof 

Elektricitats-Gesellschaft Sirius (vorm Hansen,, 
Arc Lump Makers, 2, Bitterfelderstr. Leipzig 

Zlektticituts-Gesellscheft Soldan & Со, Elsc- 
trical Apparatus Manufacturers, 66, Further 
Landstrasse, Nuremburg 

Elektricituta-werke Strassburg, 28, Kubngasse, 
Strassburg-i. Ils. 

Elektricitats- Gesellsehaft Triberg G. m. b. H.), 
Accumulator Makers, Triberg, Germany 

Elektricitatswerk Davos, Aktien- (iezellschaſt, 
Davos- Platz, Switzerland 

Elektricitatswerke Wynau, Akt.-Ges. Langen- 
thal, Switzerland (gn mert: Lange ntl) 

Elektricitets Aktiebolaget f. а. Paul Wahl A 
Co), Electrical Engineers, Wiborg, Finlund 

Elektrické podniky Kril. hlav. mésta Prahy, 
Electric Light aud Tramway Contractors, 
Pragoe (Fr. Pelikan, Manager; K. Novák, 
Blectrical Enzineer; A. Svoboda, Tran- 
way lingineer) 

ELEKTRISCHE GLUHLAMPENFABRIK "МАТТ," 
SCHARF & CO. Makers of Incandescer.t 
Lamps, Vienna. Office: I. Schottenring 17. 
Works: Nussdor', Grinzingerstrasse 95 
(Wat? Vienna, 4913) See Advts., рр. 13 
and 1219 

Elekttische 
Germany 

Elektrisch: Behnen ifortnightly), Königl. Tech- 
nische Hochschule, Dresden Prof. W. 
Kubler, Editor ; R. Oldenbourg, Munich, 
Publisher) (Ano. sab., P.U., 184.) 

Elektrische Beleuchtungs und Kraftiibertra- 
gungsanlage дес Gemeinde, Nufels, Swit- 


Apparatenbauanstalt, Duisburg,. 


zerlund (J. Landoit and J. Schritter, 
Managers) 
Elektrische Bogenlampen nnd Armaturen- 


Fabrik (G. 11. b. H.). Nurnberg, Germany 
Elektrisk Bureau, Electrical. Engineers and 
Agents, 12, Stormgade, Copenhagen, Den- 
mark (Srendsen Copenhagen, 191) 
Elektrisk Bureau, Electrica] Engineers and 
Contractors, 17, Mildlethunszade, Chris- 


паша (Etektriken C'hristiunia) 
Elcktritehestico (fortnightly), 131. Canal 
Katherine, St. Petersburg «Aun. Zub., 


P.U., 12 roubles) 

Elektrizitits-Actien-Gesellschaft vorm. W. 
Lahmeyer & Co, Electrical Fagineers, 
45, Hoehenstrasse, Frankfort-on-the- Main 
(Araftlicht Frankfurt a[M) 

Elektrizitits -Aktilengeselscuaft Alioth, Elec- 
trical Engineers, Munchenstein, Basle; 
and at Lyons 

Elektrizitits - Aktiencesellachaft vorm. Schue- 
kert & Со, Nurnberg. Sce Siemens- 
Schuckert-werke 

Elektrizitats Gesellschaft. Zofingen, Switzer- 
land (Dr. A. Landolt, President) 

Elektrizititsgesellachaft Wohlen A.-G., Wohlen, 
Switzerland (Dr. H. Huber, Man. Dir.) 

Elcktrizitatswerk Hagneck А.-а., Biel, Switzer- 
land (Г. G. Kölliker, Manager) 

Elektrizitatswerk-a-d.-Kander, Thun, Switzer- 
land (F. Ringwald, Manager 

Elektrizititswerk Luzern-Engelberg. Lucerne, 
Switzerland (E. Cattani, Engineer) 
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Elektrizititswerk Olten-Aarburg. A. G., Elec- 
tric Light and Power Contractore, Oiten, 
Switzerland 

Elektrizititswerk Rathausen A.-G., Lucerne, 
Switzerland (P. Lauber, Manager) 

Elektrizitätswerk der Stadt Luzern, Lucerne, 
Switzerland (V. Troller, Manager) 

Elektrizititswerk Zufikon-Bremgarten, Brem- 
garten, Switzerland (Е. Freund, Engineer) 

Elektrizitatswerke Wynau A.-G., Langental, 
Berne (F. Marti, Engineer) 

Elektrochemische Technik (monthly) (Dr. Franz 
Peters, Gross Lichterfelde-West, Berlin, 
Editor and Publisher) (Ann. sub., 78. 

Elektromotoren Werke Hermann Gradenwitz, 
146/7, Kurtuürstenst, Berlin, W. 

Elektron Lighting Company, Limited, Gothen- 
burg, Sweden (J. G. Calvert. Man. Dir.) 

Elektrotechnische Fabrik Schmidt & Со, 82, 
Chausseestr, Berlin, N. 39 

Elektrotechnischer Anzeiger (twice weekly. 6, 
Lützowstr. Berlin, W. (Price 15s. per ann.) 

Elektrotechnische Fabrik Offenbach, Lamp- 
holder, Switeh and Electrical Apparatus 
Makers, Taunusstr. Offenbach-on-M., Ger- 
many (Contact Offenbachmain) 

Elektrotechnische ` Кипахсћац (fortnightly, 
10, Kaiserstrasse, Frankfort-on-the- Main 
(Н. Albrecht, Editor; а. Г. Daube & Со, 
Publishers)  (Half- yearly subscription, 
6 Murks — 68.) 

Elektrotechnische Werkstitte Darmstadt G. 
m. b. H.), Makers of Electric Motors, 
Darmstadt  (Eilicerk Darmstadt) 

Liektrotechnische Zeitschi yt (Centralhlatt für 
Elektrotechnik: (weekly), published by 
Julius Springer, 3, Monbijouplatz, Berlin, 
N. Edited by Gisbert Kapp; (25m. per 
ann.) 

Elektrotechniseher Neutgkeits Anzeiger 
(monthly), 25, Siebensterngasse, Vienna 
VII. (Br. Bobm-Ratfay, Editor) (Aun. 
sub., 8s.) 

Elektrotechnischer Verein, 7, Nibelungengasse, 
Vienna I. For principal Offeials see р. 1108 

ELEKTROTECHNISCHER VEREIN, 3, Mon- 
bijouplatz, Berlin, N. For principal Officials 
see p. 1,08 

Elektrotechnisches Institut der kónigl.-Techni- 
schen Hochschule, Stuttgart, Wurttemberg 
(Prof. Dr. W. Dietrich, Professor of Elec- 
tricity) 

Elementfabriken ** Danic," Makers of Galvanic 
Cells, 27, Риєпвує), Copenhagen + (Тдеп- 
shus Copenhagen, 62) 

Elektrotechnieches Institut Frankfurt (G. m. b. 
H.), Electrical Instrument Makers, 143, 
Mainzerlandetr, Frank fort- am / Main 

Elektroceknisk Vidsskrife (3 times a month), 
Christiania, Norway (Ann. sub., 78. 

Kiektroteknisk Tidsskrift (Ist. 10th and 20th of 
Month), Copenhagen, N. 

“ BLETTRICISTA, L’” (monthly). Vin Cavour, 
222.226, Rome (Dr. А. Бани, Editor) (Ann. 
sub., 178.) 

Elettricitd, 1, (weekly), 4, Via Victor Hugo, 
Milan, Italy (Price 2Ufr. per annum) (Llet- 
triciti Milans 

Eleuthériacés (Сл and Vrontakis (A.). Elec- 
trical Apparatus Manufacturers, Athens 


Ellington, M. B., Electrical Engineer, 3, 
Brunngasse, Winterthur, Switzerlaud 

Ellison, G., Electrical Apparatus Manufacturer, 
66-68, Rue Claude- Vellefaux, Paris 

Elmer. J. W., City Electrician, Service Elec- 
trique, Geneva 

Elmore's Metall-Aktiengesellschaft, Schladern- 
a.-Sieg., Germany 

Elsássische Electricitits. Werke, Otto Schulz, 
Electrical Engineers, 108, Regenbogen- 
gasse, Strasburg 

Elster, Dr. J., Teacher of Physics at the Gym- 
nasia, Wolfenbüttel, Germany 

Emmerich, Joh., Electrical Engineer, Saar- 
brücker Elektr. A.-G., 12. Kaiser Wilhelmstr., 
St. Јоћапп-а. Saar. Germany 

Empreza Industrial Portugueza, Mechanical 
and Electrical Engineers, Santo Amaro, 
Lisbon 

Energie Electrique du Littoral Méditerraneen 
(Soc. anon.', 6. Ave. Notre Dame, Nice 
(Alpes Maritimes), France 

Energie Electrique, Іг (semi-monthly), 129, 
Boul. Регејте, Paris (Aun. 8ub., illustrated 
edition, 158.) 

Engelhardt, Victor, Electro- Chemist, Siemens 
& Halske A.-G., Vienna 

Entreprises Générales d'Eclairage, Emanuel 
"ГзаКопав, 45, Rue de Stade, Athens, Greece 

Eppner (A.) & Co, Manufacturers of Electric 
Time Detectors, 3, Königstr., Breslau, 
Germany 

*Epstein, Prof. Dr. J., Chief Engineer, Elek- 
tricitits Akt. Ges. vorm. W.  Lahmever 
& Co, 45, Hechsteratr., Frankfort-on- Main 

Equipage Electrique, L' (Бос. anon.), Makers 
of Electric Motor Cars, 5 апа 10, Rue 
d'Alsace, Levalloi8 (Seine), France 

Erens, М. F. Н. J. H., Electrical Engineer, 
Electricity Supply Station, The Hague 

Erfurth, C., Electrical Apparatus Manufac- 
turer, 7, Neuenburgerstrasse, Berlin, S.W. 

Erhard. Th., Manager Stadt Ejlektricitatswerkes, 
37, Sophienstr., Stuttgart 

Ericsson (L. M.) & Co (Aktiebolaget), Makers of 
Telegraph, Telephone and General Elec- 
trical Apparatus, 5, Tulegatan, Stockholm, 
Sweden (Mikrofon Stockholm) See 
Britian Divistox and Advt., p. 1304 


Ericsson (L. М.) & Co, Telephone and Telegraph 
Manufacturers, 70, Gr. Sampsonewsky, St. 


Petersburg 


Erhard, Prof. Dr. Th., Electrical Engineer, 


Freiberg.i.-3. 


Erk, Fried., Electrician, 15/16, Bernburgerstr., 


Berlin, S.W. 11 


Erni, J., Supt. Telephone Exchange, Basle, 


Switzerland 


Eschibaecher, Emile, Vice- Director International 


Telecraph Bureau, Berne, Switzerland 
Eschenbach, Friedr., Battery Maker, 
Lossenerstr., Berlin, 3.W. 29 
Escher. Wyss & Co, Turbine Makers, Zürich 


Евпош & Co, Electrical Engineers, 45, Rue de 


la Clef, Mons, Belgium 


Essberger. J., Electrical Engineer and Manager 
Union Elektr.-Ges., 69, Motzstr., Berlin, W. 
Etablissements Ader (Soc. anon.), Electrical 
Engineers. 98, Rue de Cormeillee, Levaliois, 


Seine, Paris 


al so 
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Etablissements Decauville ainé (Soe. anon.). 
Electrica! Engineers, 13. Boul. Malesherbes, 
Paris; and Petit Bourg (Seine-et-Oise) 

Euler & Pastor. Noic St. Petersburger Waggon- 
dau Gesellschaft g. r.) 

European Weston Electrical Instrument Coin- 
pany, Ltd. 88. Ritterstr., Berlin, S. 42 
Evrard, —. Chief Tele graph Engineer, Service 
Technique des Telegraphes, Hótel des 

Postes, Brussels 

Exposition де Milan (1905), Milan, Italy (L. 

Sabbatin:, Sec.) 


ncs P — 


Fablriea di Accumniatori Elettrici, sistemi 
Сог. Hagen & Plante (Giovanni Hensem- 
berger), Monza, Itaiv 

Fabrica de Etectricidad, Electrio Lighting Con- 
tractors (owned by La Maquinaria Inglesa , 
Montilla, Cordoba, Spain 

Fabrik Elektrischer Apparate Dr Max Levy. 
Ja, Chausseestrusse, Berlin, №. (Koentyen- 
strahlen Berlin, 1725710!) 

Fabrik Isolirter Drábte zu Elektrischen 
Zwecken (vorm. C. J. Vogel Telegraphen- 
draht Fabrik A.-G., 39, Ritterstr., Berlin. S. 12 

Fabrique d'Ebauches de Sooceboz, Manufac- 
turers of Electrical Apparatus, Sonceboz 
(Berne). Switzerland (J. Perlet, Manager) 

Гайда, G.. Electr.cal Engineer, 301, Goner-atr., 
Munich 

Faccio Gustavo) & Co, Dynamo and Motor 
Makers, Vuprio d'Adda, Italy 

Falek. A. S., Superintendent Great Northern 
Telegraph Company, Gothenburg 

Falco, Peña y Compañia, Electrical Engineers, 
Alcala, 4-19, and 7, Costanilla de S. Andrés, 
Madrid (Fuleé Madrid) 

Fallou, В. Electro-Medical Apparatus Manu- 
facturer. 5, liue Hautefeuilte, Paris 

Faramond, В. de, Electrical and Mechanical 
Engineer, 54, Ave. de Breteuil, Paris 

Farcot Freres & Cie, Dynamo Makers, 17, 
Ave de la Gare, St. Quen (Seine), nr. Paris 

Farman, Dick, Electrical Engineer, 53, Rue 
Lafavctte, Paris 

Farmer, P., Ofticer-in-Charve, Fastern Tele. 
graph Co, Caminha, Portugal 

Favre (W. J.) & Chalut, Electrical Apparatus 
Manufacturers, 3, Rue de la Halle, Geneva 

Fehr, Konrad, Director-(General of Swiss Tele- 
graphs, 8, Wallgasse, Berne, Switzerland 

Fein, C. & E., Electrical Engineers, 435, Казег- 
nenstr, Stuttgart, Germany 

Feldmann, Clarence, Electrical Engineer, 9, 
Stiftstr, Darmstadt, Germany 

Felsing. Conrad. jun., Cable-making Machinery 
Maker, Coepeniek, near Berlin (Ред 
Coepenick) 

FELTEN & GUILLEAUME CARLSWERK 
ACTIEN - GESELLSCHAFT, Mülheim- 
on-Hhine, Wire Makers and Drawers. 
Branch Office, Nürnberg-Lichtenhof ; also 
at Budapest and Vienna. (W. Е. Dennis 
& Co, Albert-bldgs, 49, Queen Victoria-st, 
London, E.C., England, Sole Agents for 
Great Britain) (Carlswerk Mülheim Rhine; 
Fredennis London, 4350 Avenue, See Adyt., 
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Fernandez Hermanos, Electrical Engineers, 
Jardines 11, Hilbao. Spain 

Ferrari, Adolfo, Electrical Engineer & Agent, 
3, Via Fieno, Milan 

Ferraris, Prof. L., Electrical Engineer, В. Museo- 
Ind. Italiano. 4, Via Sagliano, Turin 

Ferrini, Prof. Rinaldo, Electrician, R. Instituto 
Tecnico Superiore, Milan 

Feussner, Prof. Dr. С. Eleetrical Engineer, 
1, Leibnitzstr., Charlottenburg-Beriin 

Feytens, Р. F., Electrical Engineer, 15, Rue 
Camoin Jeune, Marscilles 

Fiedler, Richard, Manufacturing Electrician, 
51. Belle Alliance-str., Berlin, S.W. 

Fieseler, Franz, Manager Societa Toscana per 
Einprere Elettriche, Florence 

Figee A De Kruijtf, Electrical. Engineers, 28 
and 30, Voorburgwal N. Z., Amsterdam 

Filliol, J. de, Electrical Engineer, 31, Rue de 
Constantinople, Paris 

Finnis, R. H., Divisionul Superintendent East- 
ern Lelegraph Co, Athens 

Finska Elektriska Aktieboiavet, 2, 5 dra Maga- 
sinsgatan, Helsingfors, Finiand (Ре тока 
II/ laingſurs) 
Finzi, Dr. Giorgio, Consulting Electric Traction 
Engineer, 24, Piazza Castella, Milan 
Firchow, Paul (Nachfolger). Switch and Meter 
Manufacturer, 92, Potsdamerstr. Berlin, W. 

Fischer & Co, Dynamo and Motor Makers, 
Leipzig-Lindenau И. 

Fischer, E., Electrical Instrument Maker, 15, 
Eisengasse, Basle, Switzerland 

Fiscuer, Dr. Ludwig, Electrical Engineer and 
Patent Agent, 44, Mannheimerstr, Wil- 
mersdorf, bei Berlin 

Fischer & Poshig, Telegraph Apparatus Manu- 
facturers, Glashiitte-i -Saclis, Germany 

Fischer, Julius, Electrical Apparatus Manu- 
facturer, 10, Otteaweg, Zurich 

Fischer-Hinnen, J., Director of Fr. Krizik & Со, 
Prag-Karolinenthal, Austria 

Fischinger, E. G., Consulting Electrical Engi- 
neer, 13, Johanngeorgen-allce, Dresden 

Flaquer, Alfonso, Engineer & Electrical Agent, 
22, Ronda Universidad. and 10, Fontanella 
Barcelona, Spain (Flaquer Barcelona 

Fleischmann, M., Carbon Manufacturer, Vienna 
(Centrale) ХУПЛ 

Fiesch de Nordwall, Carl, Electrical Engineer 
(A.-E..G.), 22, Schiffbauerdamm, Berlin, 
N.W. 

Fleury, C. M., Electrician, 120, Avenue des 
Champs Elysées, Paris 

Fliegner, O., Chief Engineer & Manager. German 
Otis Co, la, Neues Thor, Berlin, N. W. 

Fon, Icilio, Electrical and Civil Engineer, 9518, 
Via San Carlo, Naples 

Focquet, Ch., Electrical Apparatus Maker, 
10U,Chaussée St. Pierre, Etterbeek, Brussels 

Fodor, Etienne de, Electrical Engineer and 
Manager Budapest Allgemeinellektricitüts, 
Gesellschaft, 21, Kazinczygasse, Budapest 

Feerderreuther, Dr. Ad., Electrical Engineer, 
Technische Hockschule, Louisenthal, bei 
Gmund am Tegernsee, Germany 

Fombon & Cie (Soc. anon.), Electrical Engineers, 
58, Cours de la Liberté, Lyons, France 

“Fonos” Gesellschaft (m.b.H.), 16/17, Linden- 
str., Berlin, S. W. 68 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury court, Pleet - street 
London, any Alterations or Corrections necessary in the above particulars. 
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Fontaine, G.,fils,(Succ.) Electrical and Scientific 
Apparatus Maker, 16, 18, 20, Rue Monsieur- 
le-Prince, Paris (Fongeorges Paris) 

Fontaine, Hippolyte, Electrical Engineer, 58, 
Rue Notre Dame-des-Champes, Paris 

Когсе et Lumiére Electriques (Soc. anon.), 9, 
liue de Костоу, Paris 

Forces Motrices de la Grande Eau (Cie de), 
Electrice Power Coutractors, Les Jumelles, 
Terriset, Switzerland 

Forde, Henry B., A. M. I. C. E., A. I. E. E., 
Electrician, Norddeutsche Seekabelwerke, 
Nordenham, Germany 

Forgeset Chantiers de ја Mediterranée (Soc.- 
anon.) Electrical and Mechanical Engi- 
neers, La Seyne (Var), France 

Forster, Dr., Professor of Physics, The Univer- 
eity, Berne, Switzerland 

Fortschritte der Elektrotechnik (quarterly). 
Edited by Dr. К. Strecker and Dr. Karl 
Kahle. Pnblished by Julius Springer, 3, 
Monbijouplatz, Berlin. N. 

Fournier (G.) & Со. Ele:trical Engineers, 7, 
Rue des Petites Ecuries, Paris 

Foveau de Courmelles, Dr., Professor of Electro- 
therapy end Radiography, 26, Hue de 
Chiteaudun, Paris 

Francaise Electrique, La (Soc. anon.), Electric 
Light Contractors, 99, Rue deCrimée, Paris 
(Polyphase Paris) 

Franck & Co, Makers of Dynamo Brushes, 
Schlettstadt-i.-E., Germany 

Franke (Dr. Rud.) & Co, Electrical Instrument 
Makers, 7, Geibelstr., Hanover, Germany 

FRANKFORT MICA MFG. CO, (Landsberg & 
Ollendorff), Mica Merchants and Micanite 
Manufacturers, Frankfort.on- Main Bock- 
enheim  (Glinmerfabrik Frankfortmain) 
(London Agent: Z. Zehmann, 68, Basing- 
hull-st, E.C.) 

Frankfurter Lackfabrik (G. m. b. H.), Frankfort- 
on-Main 

Frankfurter Metallwerk J. Patrick A.-G., Screw 
and Terminal Manufacturers, Frankfort-on- 
the-Main (Patrick Етапктит тог) 

Frazer, В. W., M.LE.E., Electrical Engineer, 
Anglo-Portuguese Telephone Co, Lisbon 

Fredriksstad Gas und Elektricitetsverk, Ltd, 
Fredriksstad, Norway (О. M. Holwech, 
Man.) 

FredriksstadTelephoneCo, Fredrikestad, Norway 

Frei, Paul, Chief Telegraph Inspector, Scliwei- 
zerische Bundesbahnen, Бегае, Switzerland 

Frei, Th., Manufacturing Electriciuo, 29, Win- 
kelriedstrasse, Lucerne 

Freund, E., Eng neer & Manager of Kraftwerke 
an der Reuss, Bremgarten, Switzerland 

Frey & Co., Electrical Engineers, 22, Streit- 
gaste, Pasle, Switzerland 

Frey, Col. E., Directeur Bureau International 
des Administrations Teclegruphiques, Berne 

Frey, Dr. Emil, Мипадег hrattubertruygungs- 
werke, Rheinfeiden, Switzerland 

Freybourg, B., Electrical Engineer, 
Lutzowstr, Charlottenburg, Berlin 

Fricke, W., Electrical]. Engineer, 24. Land- 
schafistr., Rortingsdorf, Hanover 

Friedluender (Albert) & Co, Electrical Engineers, 
16& 17, Lindenstr, Berlin, S. W. 8 (А боси 
Berlin) 


11/12, 


| Friedrich, Otto, Manufacturing Electrician, 9, 


Weinstr., Berlin, N.O. 43 

Friedrichs, Ernst, Elecirical Engineer, 8, 
Gemarkerstr., Barmen 

Friese, Erich, Maker of Dry Cells, 34, Walde- 
marstr, Berlin, S.O. 26 

Friese, Prof. К. М., Electrical Engineer, 
37, kürfüretenallee, Charlottenburg, Berlin 

Fritsche & Müller, Electric Light rittings 
Makers, 21.23, Dimpfelstr., Leipzig- 
Schonefeld, Germany 

Fritsche & Pisehon (Inhaber, W. Fritsche), 
Electrieal Engiueers and Dynamo Makers, 
18, Neue Schonhauserstrasse, Berlin, №. 

*Frólicb, Dr. O., Electrician, 41, Berlinerstr., 
Wilmersdorf, bei Berlin 

Frouio, Andre, Telegraph Enginacer, 64, Rue 
Madame, Paris 

Füchslin, F., Electrical 
Switzerland | 

Fuhrmann's (G.) Sohn, Electrical Engineers, 
Jessen, Halle-n.- S., Germany 

Fumere, F. E., Electrical Engineer, 4, Via Victor 
Hugo. Milav, Italy 

Fynn, A., Electrical Engineer, 15, Rue Panti- 
leimonofskaya log. 5, St. Petersburg í Fynn 
St, Petersburg) 


Engineer, Brugg, 


G 


Gaa, C., Electrical Engineer, Brown, Boveri & 
Co., Mannheim-Kaeferthal, Germany 

Gabriel (F.) & Angenault (H.), Incandescent 
Lamp Makers, &c., Combs-la-Ville (Seine 
et-Marne); and 24, Boulevard T'oissonnière, 
Paris (Comlamp Paris) 

Gadda & Co, Electrical Engineers, 21, Via 
Castiglia, Milan (1357) 

Gagneau & Cie, Manufacturers of Electrical 
Apparatus, 115-119, Rue Lafayette, Paris 

Gaiffe. G., Electro-Medical Apparatus Manu- 
facturer, 40, Rue Saint-André-des-Arts, 
and 9, rue Méchain, Paris (Agents for Gt. 
britain: Medical Supply Association, 228, 
Gray's Inn-rd, London, W.C.) 

Gaisberg. 5. Freiherr von, Electrical Engineer, 
29, Schwanenwik, Hainburg 

Gale, Jules, Electrical Apparatus Manufacturer, 
13, rue du Stand, Geneva 

Galey Ггегех, Electrical Engineers, 96, Rue de 
Greneile, Paris 

Galizische Aktien Gesellschaft für Elektrische 
Unternehmungen, Wasserwerke und 
Kanalisations Anlagen, 15, Мас Halicki, 
Lemberg (Elektryka Lemberq, 225) 

GALLE, RICHAKD, Electro-Medical Apparatus 
Manufacturer, 8, Alte Jakobstr, Berlin, S.W. 

Gallego, S., Electrical Engineer, 4, Calle de 
Bois, Valencia, Spain 

Galliot, F., Electrical Engineer (Ingénieur en 
Chef des Ponts et Chaussées), Dijon, France 

Galy, H., Electric Light Apparatus Maker, 153, 
liue de Rennes, Paris 

Gans & Goldschmidt, Electrical Instrument 
Makers, 8. Elsasseretrasse, Berlin, N. 24 

Ganz & Co, Ltd, Electric Lighting, Power and 
Railway Engineers and Contractors, Buda- 
pest; Leobersdorf; 21, Wipphingerstrasse, 
Vienna I.; ani Ratibor (Ir. Silesia) 
(Ganzcomp Budapest) 


{1 


Lë em ж» ˖ — all. һо A E м ee 


1429 


GAR—GLE 


GARRE, LAHMEYER & СО, Ltd. Dynamo апа 
Motor Makers, Aix.la-Chapelle, Germany 
(Agente, Un on Electric Co, Ltd, 151, Queen 
Vietoria- st, London, Е.С.) 

Garde Freres & Cie. Manufacturing Electricians, 
La Plaine, Geneva 

Garfield. A. S., Electrical Engineer, 67, Avenue 
de Malakoff, Paris 

Gariel, C. M., Electrician, Professor at the 
Faculte de Médecine, 6, Hue Edouard 
Detaille, Paris (Secretary of the Asso- 
ciation Francaise pour l'Avancement des 
Sciences) 

Gas, Wasser und Elektrizitatewerk, Basle, 
Switzerland (P. Mieg, Electrical Engineer) 

Gasapparat und Guaswerk, Electric Light 
Fittings Makers, Mayence 

Gasmoturen Fabrik Deutz Akt.-Ges., 
Deutz, Germany 

Gass, Con., Electrical Engineer, 4, Quai 4 la 
Chaux, Brussels 

Gassner, Dr. Carl, Electrician, 16, Betzels- 
strasse. Mainz, Germany 

Gatliff. P., Secretary to the Agency of the Ansio- 
American, the Eastern, and the Eastern 
Extension Telegraph Companies, 37, Цие 
Caumartin, Paris-9° Arrt (Anglorient Paris) 

Gauthier- У аге, Technical Publisher, 55, Quai 
des Grands-Aucustins, Paris 

Gantier & Louis, Electrical Apparatus Makers, 
36, Rue St. Lazare, Paris 

Gauverit, J. M., Electrical Engineer, 14, Rue 
d'Írlande, Brussels 

Gauverit and de Kanter, Electrical and Mecha- 
nical Engineers, Zeist, Holland 

Gaz, Max, Chief Engineer, Union Elektr.-Ges., 
16, Yorkstr., Berlin, S. W. 

Gebhardt, Aug., Electrical Engineer, 1211, Obere 
Pirkbeimerstr. 

Gefle Electricity Works, Gefle, Sweden 

Gebrke, Сарђ.,6.8. Von Podbielski Norddeutsche 
Seekabelwerke A.-G., Nordenham, Germany 

Geiser, H., Manager of Town Electricity Works, 
Schaffhausen, Switz-rland 

Geitler, Dr. J. von., Professor of Physics, 
The German University, Prague 

Genest, W., Direktor der Akt.-Gesellschaft Mix 
& Genest, 67, Bülowstr., Berlin, W. 

Génie Civil, Le (weekly, 6. Rue де la Сћапазсе 
d'Antin, Paris (1Х*) (Ann. sub. P. U., 
£l. 168.) 

Genossenschaft für Elektrische Beleuchtung. 
Pontresina, Switzerland 

Genoud Frères, Electrical Engineers, Châtel St. 
Denis, Fribourg, Switzerland 

Genteur. J. A., Electrical Apparatus Manufac- 
turer, 77, Rue Charlot, Paris 

Geoffroy & Delore, Makers of Electric Wires 
and Cables, 23, Кие des Chasses, Clichy 
(Seine), France 

Gerard, Ernest, Engineer-in-Chief, Iospector- 
General, au Ministère des Chemins de fer, 
Poctea ct Telegraphes, 25, Avenue des Arts, 
Brussels 

*Gerard, Prof. Eric, Electrical Engineer, 35, Rue 
St. Gilles, Liege, Belgium 

Girard, Prof. Léon, Electrical Engineer, 1, 
Ennasse du Pare, Brussels 

Gerland, Prof. Dr. E., Electrician, C'au:thal, 
Germany 


Koln- 


Germershausen, C., Electrical Engineer, 1, 
Schubartstr., Munich 

Gernaert Lucien) & Cie, Electrical Agents, 

. 3, Rue d'Arlon, Brussels 

Gerosa. E., Electrical Engineer, 9, Via Vittoria 
Colonna, Milan 

(Gerster, J., Engineer and Manager, Siemens- 
Schuckert werke. Munster-i-W., Germany 

Gesellschaft für Elektricitita Anlagen (Gebr. 
Goetjes), 40-2, Steindamm, Königsberg -1- 
Pr.. Germanv 

Gesellschaft für Elektrische Beleuchtung, Taur- 
tizen, Berne, Switzerland 

Gesellschaft fiir Elektrochemische Industrie, 
Turri, Switzerland (P.  Zai-Kappeler, 
Manager) 

Gesellschaft fiir Elektrische Hoch und Unter. 
grundbalinen 12, kothenerstr., Berlin, W. 9 

Gesellschaft für Drahtlose Teleyraphie (e, m. b. 
H.). 3, Lindenstrasse, Berlin, S. W. ӨЗ, 
( Telefunken Berlin, 9934 Amt IF.) 

Gesellschaft für Elektrische Industrie, Electrical 
Engineers, Karlsruhe, Baden, Germany; 
and at Berlin and Cologne 

Gesellss3baft fur Elestrische Kraftübertragung, 
Electric PowerContractors, Pfattikon, Zurich 

Gesellschaft fiir Elektrische Unternehmungen, 
45, Dorothenstrasae, Berlin, N.W. 

Gesellschaft für Klektro-Chemische Industrie, 
Таги, Switzerland (P. Zai-Kappeler, 
Manager) 

Gesellschaft für Strassenbahn Bedarf (m. b. H.). 
Electric Tramway Appliance Manufac- 
turers, 62, Schonhauser-allee, Berlin, N. 58 

Geveke & Со, Mechanical and Electrical Engi- 
neers, 408, Heerengracht, Amsterdam 

Gevers, Marcel, Agent Western Union Tele- 
graph Со, 2, Courte Rue de la Chapelle 
des Bateliers, Antwe 

Ghysens M.) & Cie, Electric Lift Makers, 50, 
Rue des Clarisses, Liè ze, Belgium 

Gianoli (Louis) & Lasoste, Electrical Apparatus 
Manufacturers, 26, Boul. Magenta, Paris 

Gibault, Ch., Electrical Apparatus Manufac- 
turer, 68 & 70, Ave. Philippe Auguste, Paris 

Gigot, Carl, Battery Maker, 71, Neue Mainzer- 
strasse. Frankfort. on-the-Main 

Gilhespy, W., Supevintenlent, Eastern Tele- 
graph Co, Trieste, Austria 

Giliéron, A., fils, Electrician, St. 
(Neuchatel, Switzerland 

Giltav, J. W., Electrical Engineer, 194, Oude 
Delft, Delft, Holland 

Gindre Freres & Cie, Electrical Engineers, 
5, Quai Hambaud, Lyons 

Giorgi, Arabia & Со (soc. in accomandita), U ficio 
Tecnico, Importers of Industrial Machinery 
and Novelties, 79, Via dell' Umiltà, Rome. 
Branch: 21, S. Guiseppe, Naples (Cior- 
giabia Готе) 

Giorgi, Giovanni, Electrical Engineer, Via Farini 
5, Rome 

Girard, Ch., Electro-Chemist, Director Muni- 
cipal Laboratory, 2, Rue de la Cité, Paris 

Girard, Е. E., Manager Service de )’Electricité, 
Boudry, Neuchatel, Switzerland 

Glaenzer & Cie, Electric Engineers, 35, Boul. 
de Strasbourg, Paris 

Glebott (N.) & Co, Electrical Engineers, Ismail- 
ovsky, Polk, 10 Rota No, 10, St. Petersburg 
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Gluhwurm Akkumulatoren Gesellschaft G. 
Bruck, 24, Alte Jakobstrasse, Berlin, 
S. W. 68 
Gobat, H., Chief Ераіпеег, Jungfrau Bahn, 
Wengernalp, Switzerland 
Godefroy, A.. Electrician, 74, Cour de Vin- 
cennes, Paris 
Godfroy, F., Supt. Cie Francaise des Cables 
Télégraphiques, Brest (Finistere) France 
Goeben, О. von, Electrical Engineer, Siemens- 
Schuckert Werke, 18, Aufsessplatz. Nurnberg 
Goergen, M., Resistance Makers, 15, Adlzreiter- 
str., Munich X 
Соћо, J., Electrical Engineer, 93, rue de la 
Clinique, Cureghen, Belgium 
Gofünt, F., Electrician and Battery Maker, 
116, Square de l'Est, and (works) 35-43, 
Boul.des Arbalétriers, Nivetles, Belgium 
Goichot, Louis, Electrical Eugineer, Mines de 
Blanzy, Montceau-les- Mines — (Saóne-et- 
Loire, France 
Gola (G.) & Co, Electrical Engineers, 8, Corso 
Re Umberto, Turin 
Goldberger, E., Electrical Engineer, Gunz & 
Co, Budapest 
Goldhammer Dimitry, Dr. Phys., Professor of 
» Experimental Physics, University of Kasan, 
Russia 
Gone « Co, Electrio Engineers and Agents, 12, 
Millionaja, St. Petersburg 
GOOSSENS (B.), POPE & Co. (Venloo Incan- 
descent Lamp Company). Makera of tbe 
Pope Incandescent Lamp, Venloo, Holland. 
Ser Изо BRITISH Division, and Advt., p. 1220 
Gorges, Prof. H., Electrical Engineer, 41, 
Hoheatr., Dresden, A. 
Gosselin, Xavier, Electrician and Vice-Presi- 
dent Societé Internationale des Electriciens, 
170, Boulevard Magenta, Paris (Local Hon, 
Secretary and Treasurer of the Lasti- 
tution of Electrical Engineers) 
Góteoorgs Elektriska Aktiebolaget, Electrical 
Engineers, Gothenburg, Sweden 
Goubaux. G. X , Electrical Engineer, 13, Rue 
de Siam, Paris 
Gourgoulin, C. E., Electrical Engineer, 27, 
Rue Ernest Renan, Issy les Moulineau— 
(Seine), Paris 
Graetz, Dr. L. Electrician and Professor at the 
University, Munich 
Graetzer & Ipsen (A.-G.), Electrical Apparatus 
Maoufacturers, 146/7, Kurfürstenstr, Berlin 
W. 35 
Graf, L., Manufacturing Electrician, Bar- le- 
Due (Aleuse). Paris 
Graf & Buser, Electrical Engineers, Liestal, 
Switzerland 
Grafenhorst, H., City Electrical Engineer, 15, 
Elbestr., Fraukfort-on- Main 
Graizier, J., Manager, Municipal Electricity 
Works, Geneva 
Gramaccini, Jules, 
Spanish Telegraph 
Гађгцусге, Paris 
Grammont, E. C., Etablissements Industriels 
de (Alex. Grammont, succr.), Electrical 
Engineer and Manufacturer of Electric 
Light and Traction Plant, Cables, &c, 
Pont-de-Chérui (sere); and at Paris and 
Lyons 


Direct 


Representative 
14, Rue 


Co, Ltd, 


Grammont, Alexandre, Manufacturing Elec- 
trical Eogineer, Pont.de-Chérui (Јесте); 
10, Rue Taitbout, Paris ; and at Lyons and 
Marseilles (Grammont Pont-de-Chérui 

Grandpierre, A., Electrical Apparatus Manu- 
facturer, 42, Rue Mazarine, Paris 

Granfeld, А. E., Electrical Engineer, Ischl, 
Austria 

Granfeld. R., Electrical Engineer,81, Sehüttelstr, 
lI, Vienna 

„Graphit“ FabrikjElektr. Apparate (G. m. b. H.), 
65/6, Jerusalemerstr., Berlin, S. W. 

Grassi, Prof. Guido, Director and Prof. of 
Electrotechnics at the Scucla Galileo 
Ferraris, R, Museo Industriale, Turin 

Grau, H., Electrical Engineer, Cassel, Germany 

Grauer (S.) & Co (Soc. anon), Dynamo Makers, 
76, Boul. Richard Leno'r, Paris; and Brussels 

GREAT NORTHERN TELEGRAPH COM 

‚РАМУ OF COPENHAGEN, Ltd, 26, 
Kongens Nytorv, Сорепћаец (Comm. 
E. Suenson, D.R.N., Managing Director). 
(Storenordiske Copenhagen) Scealso Diurtan 
DIVISION 

Griebel. Hans, Electrical Engineer, 1 
baumstr, Berlin, 8.0. 

Grifiiseh, G. J., Cousulting Electrical Engineer 
and Expert, 27, Rue Descombes. Paris 
Grimoldi (U.) & Co, Makers of Wright's Demand 
Indicator, 38, Via Lazzaro Spallanzani, 
and 6, Via Droggi, Milan ` 

Grindelwald Elektrizitatswerk, Grindelwald, 
Switzerland (Gottfried Reist, Manager) 

Grissonwerk, Electrical and Mechanical Engi- 
neers, Dresden-Niederaedlitz, Germany 

Gritters Doublet, J. M., Electrical Engineer, 
Municipal Electricity Works, Groningen, 
Holland 

Grivel, André, Electric Light Fittings Maker, 
62, Rue de Provence, Paris 

Groeneveld, Van der Poll & Co, Electrical Engi- 
neers, 467, Heerengracht, Amsterdam 

Groos & Graf, Electrical Apparatus Makers, 
25, Urbanstrasse, Berlin. 8. 

Gross, G., Electrician, 41, Richard Wageersir., 
Koln-a-Rh., Germany 

Grosse Berliner Strassenbohn. 14, Leipziger- 
platz, Berlin, W. (S. Peiser, Chief Кар.) 

Grosselin, M. J., Civil Euziueer & Secretary, 
Société Internationale des Lieetriciens, 69, 
Avenue Henri Martin, Paris 

Grosswendt, Th., Director Laud und Seekabe]- 
werke A.-G., Coln-Nippes, Germany 

Groth, Geo., Electrical Engineer, Siemens- 
Schuckert Werke, 41, Gutlentstrasse, 
Frankfort-on-Main 

Grotrian, Dr. O., Electrician and Professor 

Tech. Hochschule, Aachen, Germany 

Groux, E., Manager Chemin de fer Eleceri jue 
Rolle-Gimel, Rolle, Switzerland 

Grugnet, Léon, Electrical Engineer, КЭ, 
Truffaut, Paris 

Grund & Oehmichen, Manufacturers of IZiec- 
trical Apparatus, Karlsruhe, Germany 

Grunfeld, J., Aceumulator Maker, Dohna, bei 
Dres len, Germany 

Grünwald, barger & Co, Electrical Engineers, 

36, Heirerleinstrasse, Vienna XVII. 

Gruson (Otto; & Co, Engineers and Metal 

Founders, Magdebury-Buckau, Germany 
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| Надепђасћ -ВизеБой, Dr. E., Professor of Phy- 


Guarini, E., Electrical Engineer, 70, Boul. 
Caarlemagne, Brussels (Guarini Brussels) 

Guinée (A. & Co, Manufacturers of Electrical 
Apparatus, 14 & 16. Rue des Bois, Paris 

Guenet, J., Electrical Apparatus Manufacturer, 
5, Rue Montmorency, Paria 

Gaenzel, Eruest, Chief Engineer, Indo-Euro- 
pean Telegraph Co, Odessa, Russia 

Gaénn, C., Electrical Apparatus Maker, 74, 
Boulevard Malesherbes., Paris 

‘Guillaume, Dr. C. E., Electrician and Sab- 
director, Bureau luternational des Poids et 
Mesures, Pavillon де  Dreteuil, Scvres, 
France 

Guileaume, Emil, Electrical Engineer, Felten 
& Guilleaume Carlswerk Acticn-Gesell- 
schaft, Miiheim -on - Rhein, Germany 
Carisicerk Mülheimrhein) 

Gailleaume, Мах, Commercienrath Manufac- 
tarer & Electrical Engineer, Felten & 
Gailleaume Cariswerk Actien-Gesellechaft, 
Mulheim-on-Hhein, Germany (Carlswerk 
Miilheimrheins 

Guilleaume, Theodor von, Commercienrath 
Manufacturer and Electrical Engineer, 
Felten & Guillaume Carlswerk Actien- 
Gesellschaft. Mulheitm-on-hiuine, Germany 
Carisicerk Milkeimrheini 

Guinand, E., Рго of Electricity, Westschweiz. 
Technikum, Biel (Berne), Switzerland 

Guinotte, Lucien, Manager Sociétes Charbon- 
nicres de Mariemont et Bascoup, 1, Rue 
de Suisse, Brussels 

Guitton (А.) & Co. Dynamo Makers, 22. Rue de 
la Bourse, St. Etienne (Loire, France 
Gulcher-Accumalatoren-Fabrik (G. m. b. H.), 

23, Spenerstr., Berlin, N. W. 52 

Gülcher, R. J., Electrical Engineer, 26, Schluter- 
strasse, Charlottenburg. Berlin 

Gulstad, K. O. A., Chief Engineer, Gt. Northern 
Telegraph Co, Copenhagen 

Gumlich, Prof. Dr. E., Fellow of the Physik. 
Techn. Reichsanstalt, Charlottenburg, Berlin 

Garlt. W., Telegraph Apparatus Maker, 21, 
Kiefholzstr., Berlio, 5.0. 

Gutehoffaungsmitte A.-G., Mecbanical and 
Electrical Engineers, Oberhausen, Germany 

Guzzi. Ravizza & Cia, Electrical Engineers, 14, 
Via 5. Paolo, Milan 

Gysin, Arnold, Manayer, Elektrische Strassen- 
bahnen, Clarastr., Basle 

Gyula, Schwarz, Electrical Engineer, 
Andrassyüt., 351-, Budapest 


Haas lemsche Maschinefabrick vorh. Gebr. Figee, 
Electrical Engineers, Haarlem, Holland 

Haaxman (W.) & Co, Electrical and Mechanical 
Engineers, 9, Gallileistraut, The Hague 

Hacker, Gustave, Electrical Engineer, Kabel- 
fabrik Actien-Gesellschaft, Vienna XIII. 2 

Hackethbaldraht Gesellschaft (m. b. H.), Wire 
and Cable Manufacturers, 37, Nicolai-str., 
Hanover, Germany 

Hicki, Fenner & Co, Deaters in Electrical 
Sapplies, 32, Lowenstrasse, Zurich 

Hagen, Prof. Dr. E., Director b.d. Physikalisch- 
Technischen Reichsanstalt, 7, Werner 
Siernensstrasse, Charlottenburg 


38, 


мех, The University, Basle, Switzerland 

Hahn Frères & Cie, Electricity Мент Manu- 
facturers, Landeron, Switzerland 

Hakenbeck & Магер, Electrical Apparatus 
Makers, 41, Yorkstrassa, Berlin, W. 27 

Haken, brunius & Co, Electrical Lug'nesrs, 
Guthenburg, Sweden 

Halberstadter Elektricitats Gesellschaft (Scb 
neising & Co), Halberstadt, Germany 

Halbertsma, H. P. N., Manazer Municipal 
Electricity Works, Wiesbaden, Germany 

Haldenwanzer, W., Рогсами Manufacturer, 
32, Sevenheiner-strasse, Charlottenburg, 
Berlin 

Haldi-Denzier, О, Electrical Engineer, 8, 
Rosinsgusse, Biel. Switzerland 

Hailwach-, Prof. Dr., Ftectrician and Professor 

: of Physica, Technische Hochscaule, Dres- 
den, Germany 

Hamburger, Dr. Max, Electrician, У, Pariseratr., 
Wilmersdorf- Berlin 

Hamburgische Elektricitutswerke, 22, Сапе 
markt, Hamburg 

Hammar, John H., Engineer and Manazing 
Director, De Laval ЈЛесиле Co, Ltd, Stock- 
һоп, Sweden Local Hon. Secretary. and 
Treasurer of the lustitution of Electrical 
Engineers) 

Hammen, А. С. van der, Electrical Engineer. 
Frederikstraat 4, ’a-Gravenhage, Holland 

Hammer, J., Electrical Engineer, 58''*, Rue 
de Metz, Nancy ‘Meurthe-et- Moselle) 

Hanaire, A., Aecumutator. Maker, 130, Rue du 
Bois, Levallois (Seine, Franca 

Haniel & Lueg, Electrical Apparatus Makers, 
Diiseeldorf-Grafenberg, Germany (Haniel- 
lueg Dusseldorf) 

Hannemann (iebr. & Со. (G. m. b. H., Manufac- 
turers of Electrical Apparatus. Duren, 
Germany 

Hanning, Win., Electrical Engineer, 17, Rue de 
Maubenze, Paris (Hanning Puris) 

Hannover, Prof. H. I., Director of Goverament 
Testing Laboratory, Copenhagen 

Hannoversche Elektricitäts Gesellschaft, 63, 
Marktstrasse, Hanover 

Hannoversche Gummi Ramm-Compagnie 4. G.), 
Makers of Insuiating Materials, Hanover 

Hanseatische Elektricituts Gesellschaft Siemens 
& Halske. 25, Gr. Heicbenstr., Hamburg 

Harburger (iummi-Kammin-Co Inhaber: Dr. H. 
Traun & Sons, Makers of Insulating 
Materials, 60, Meverstr., Hamburg; and at 
Harburg and Berlin 

Hardegsen (Гао & Co, Telephone Apparatus 
Makers, 44, Luisen Ufer, Berlin, S. 

Harlé, Emile, Electrical Engineer (Sautter, 
Harlé & Со), 26, Ave. de Suffren, Paris 

Harrwitz, Max, Electrician, 113, Potsdamer- 
Strasse, Villa V, Berlin, W. 

Hartleben, A., Scientitic Publisher, 19, Seiler- 
statte, Vienna; and Leipzig 

Hartmann & Braun, Manufacturers of Elec- 
trical Testing Apparatus, &c., Bockenheim, 
Frankfort-on- Main (JIartmann^raun Bock- 
enheim Frankfort) Agents: Moul & Co, 
76-78, York-st, Westminster, London, S.W. 

Hartmann, Prof. E., Electrical Engineer ( Hart- 
mann & Braun), Bockenheim, Frankfort 
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Hartmann, Ernst, Electrical Engineer (Allgem. 
Elektr. Ges.). 291. Louisenstr., Berlin, N.W. 

Hartmann, Dr. H., Electiician, Dr. P. Meyer 
A.-G., 5 & 6, Lynarstrasse. Berlin, N. 

Hartogh, M. H., Electrical Engineer, 
Fuhrichgasse, Vienna, I. 

Hasler, G., Telegraph and Telephone Apparatus 
Maker, Berne, Switzerland 

l'auman, Charles, Electrical Engineer, 47, Rue 
Marie Thérese, Brussels 

Hauptmann, J. C. (G.m.b.H.), Electrical Engi- 
necra, 12, Elisenstrasse, Leipzig 

Hauser, E., Electrical Engineer, 337, Zorrilla, 
Madrid 

lÍauser, Henry, Mining and Electrical Engineer, 
33. Calle Zorrilla, Mudrid, Spain 

Hausbeer, Otto, Electrical Apparatus Maker, 
Кгашравве, Berne 

Havestedt and Contag, Electrical Engineers, 
157, Berlinerstr., Wilmersdorf, Berlia 

Heber, J. G., Manufacturer of Electric Light 
Fittings, 30. Melchiorstrasse, Berin, 5.0. 

Heckmann (E.) & Co, Manufacturers of Elec- 
trical Apparatus, 3, Seydel-str., Berlin, C. 

Heddernheimer Kupferwerk уогтај F. А. 
Hesse Söhne, Cable and Wire Makers, 
Heddernheim, near Frankfort-on-the-Main 

Heffter, Dr. W., Electrical Engineer, 14, 
Caivinstr., Berlin, N.W. 52 

Heidler, Paul, Manufacturing Electrician, 3, 
Jahnstrasse, Berlin, S. 59 

Heilbrun, Dr. Richard, Electrician, 9, Flens- 
burgerstrasse, Beriin, N.W. 23 

Heilmann, J. J., Electrical Engineer, 20, Rue 
Brunel, Paris 

Heim, Dr. C., Professor of Electricity, Ronigl. 
Techn. Hochschule, 14, Callinstr., Hanover 

Heimann, Arthur, Electrical Engineer, 12, 
Tempelhofer Ufer, Berlin, S.W. 

Heinicke, Fr., Chief Engineer, Oberschlei- 
schieche Elektricitatswerke, Chorzow, 
O.-Sebl., Germany 

Heinke, Dr. C., Electrician, 29, Ainmillerstr., 
Munich 

Heinrich, К. O., General Manager of the Euro- 
pean Weston Electrical Instrument Co, 
d, Ritterstrasse, Berlin, S. 42 

Heirz & Co, Accumulator Makers, 6, Rue Rivay, 
Levallois (Seine', France 

Heinzelmann, N., Telephone Engineer, 755, 
Prinsengracht, Amsterdain 

Hekimian, V., Superintendent Eastern Tele- 
graph Company, Pera, Constantinople 

Нефегиег, Hugo, Electrical Heyting & Cooking 
Apparatus Manufacturer, Munich. Germany 

Helios Elektricitits Aktien-Gesellschaft, Elec- 
trical Engineers, Dynamo and Transformer 
Makers, Ehrenfeld-Cologne ; 13, Potsdam- 
erstrasse, Berlin, W.; and at Amsterdam, 
St. Petersburg, Vienna, Brussels, «с. (G. 
Schwabe, Man.) Sce also Frank Suter & 
Co, Ltd, in Britis DIVISION 

Heller (C. R.) & Cie, Manufacturers of Electrical 
Apparatus, 18, Cité Trévise, Paris 

Helmer, Oscar. Chief Electrical Engineer 
Usines Schneider & Cie, Creusot (Saone- 
et- Loire), france 

Hels nefors Elektriska Belysnings Aktiebolag, 
27. Kasarnyatan, Helsingfors, Finland 
(Macklin II. eiu, 
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Hempel, Alwin, Dynamo Maker, 13, Forstercistr, 
Dresden, N., Germany 

Hen (L.) & Co, Electric Wire and Cable Makers, 
52, Rue Gallait, Schaerbeck, Brussels 

Henbach, Ernst, Electrical Engineer, 
Elizabeth Ufer, Berlin, S. O. 

Henneton & Co, Electrical Apparatus Makers, 
152, Rue de Solférino, Lille (Nord), France 

Henriksen's Elektriske Fabrik, 29, Norrefari- 
magsgade, Copenhagen, Denmark 

Henrion, Fabius, Electrical Engineer, Nancy 
(Meurthe-et-Moselle), France (Fabhenrion 
Nancy); апа 113, Hue Réaumur, Paris 

Hensemberger, G., Electrician and Accumulator 
Maker, Monza, and Milan, Italy 

Hentze, C., Electrical Agent, 14, Weidendamm, 
Berlin, N.W. 7 

Herkt, W., Manager, Elektrische Strassenbahn, 
Brunswick 

Herre, P. & M., Incandescent Lamp Makers, 
6, Neue Jacobstrasse, Berlin, В. 14 

Herrmann, [., Professor of Electrical Engi- 
neering, 110, Reinsburgstr., Stuttgart 

Herrmann, M.. Electricity Meter Manufacturer, 
Reetz (N/M.), Germany 

Herzog, Joseph, Electrical Engineer, Ganz & 
Co, Budapest 

Hesse (L.) & fis, Electrical Apparatus Мапи. 
facturers, 70, Rue des Archives, Paris 

Heyde, E. J. von der (K.-G.), Electrical Appara- 
tus Makers, 21, Glogauerstrasse, Berlin, 
5.0. 

Heyden & Kaufer (G.m.b.H.), Electric Light 
Fittings Makers, Hagen-i.-W., Germany 

Неудегдаћ! & Co, Electrical Engineers, Steners- 
gade, 1, Christiania 

Heydtmann, H. P. J., City Electrical Engineer, 
91, Bomerstr., Cologue 

*Heyland, Alexander, Consulting Engineer, 33, 
Rue de la Pépinicre, Brussels (Немана 
Brussels, 4777) 

Heym (W. T.) & Glüsig. Electrical Agents, 15, 
Schiffbauerdamm, Berlin, N.W. 6 

Heymann, E., Electrical Apparatus Maker, 
19, Ave de la Republique, Paris 

Hillairet-Huguet, A., Electrica] Engineer, 22, 
Rue Vicq d'Azir, Paris 

Himmelsbacl: Gebr., Makers of Telegraph and 
Arc Lighting Poles, Freiburg, Baden 

Hinkel & Sohn, Makers of Electric Light 
Fittings, 44, Kaiserstr., Frankfort-on-Main 

Hintz & Ziegler, Electrical Engineers, 145, 
Steinstr., Hamburg, 7 

Hirsch (Aron) & Sohn, Wire and Cable Manu- 
factuters, Post Heegermühle, bei Ebers- 
walde, Brandenburg. Germany 

Hirschfeld, E. G., Engineer and Manager Helios 
Elektr. A.G., 145, Konigstr, Elberfeld, 
Germany 

Hirschmann, W.A., Electro-medical Instrument 
Maker, 30, Ziegelstr, Berlin, N. 
Hladik, Grunewaldt & Co, Accumulator Makers, 
56, Stallschreiberstrasse, Berliu. 8. 14 
Hoepli. Ulrico. Publisher of Scientific ani 
Electrical Books, 59-03, Galleria de Cristo- 
foris, Milan 

Hoffmann & Thranitz, Electrical Engineers, 
Chemnitz-i.-S., Germany 

Hofstede Crull, В. W. Н., Electrica Engineer, 
Hengelo (0.), Holland 
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Hohnholz, Adolph. Cable and Wire Manufac 
turer, 23, Konigsetr., kheydt, Germany 
Ноћо, Paul, Consulting Electrical Engincer, 

19, Boul. du Midi, Brussels 
Holben (J.) & Cie, Electrical Engineers and 
Agents, 187 & 159, Rae St, Charles, Paris 
Hollos, Јоверћ, Electrical Engineer, Telegraph 
Dept.. Ministry of Commerce, Budapest 
Holm, J. P. T., Electrician, Gt. Northern Tele- 
graph Co., Nystad 
Holwech, Olaf M., Manager of Fredriksstad 
Telefon Co, Fredriksstad, Norway 
Holzapfel W.) & Hilgers, Accumulator Casting 
Machine Makere, 334,  Ropenickerstr, 
Berlin, S.O. 
Honigmann, Emil, Electrical Engineer and 
Agent, 4, Berggasse. Vienna IX 
Ноо!) W.) & Хооп, Dealers in Electrical Sup- 
plies, Amsterdam 
Hoor-Tempie, Dr. Maurice de, Professor of 
Technical Science. at the University, and 
Manager Ganz & Co, Budapest 
Hopfer (A. & Eisenstück, Electrical Engineers, 
35, Zeitzerstrasse, Leipzig 
Hoppe, Prof. Dr. E., Electrician, Wrangelstr., 
Dockenhudep, bei Hambarg 
Horn, Dr. F. Th., Engineering Instrument Maker, 
Grosszschocher, Leipzig 
Horrix, W. Mz., Electrician, Ged. Burgwal, 
12, The Hague, Holland (8. 
Hospitalier, E., Consulting Engineer, Chief 
Editor of L'Industrie Electrique, 87, Бош. 
St. Michel, Paris 
Howe, Dr. Willy, Electrical Engineer, 4, Kasta- 
nien-Allee, Charlottenburg- Westend, Berlin 
Huber, C., Engineer, 38. Beiertheimer.alice, 
Karlsrube, Baden; and at Vienna 
Huber, Col. P. E., Electrical Engineer, President 
of the Maschivenfabrik Oerlikon, Zurich V. 
Huber, E., Manager Maschinenfabrik Oerlikon, 
Oerlikon, near Zarich 
Huber, R. & E., Wireand Cable Manufacturers, 
Pfaftikon, Zürich 
Hubner, Paul, Manufacturing Electrician, 
Leipzig-Connewitz, Germany 
Hubrecht, Dr. Н. Е. R., Director, Nederlandsche 
Bell Telephone Co, 179, Amstel, Amsterdam 
Hudig, F. W., Director Municipal Telephone 
Service, Rotterdam 
Hudig, F. W., Manager City Telephone Service, 
11, Westerkade, Rotterdam 
Huguet, А. С. A., Electrical Engineer, 22, Rue 
Vicq d'Azir, Paria 
Hoici, Em., Electrical Engineer, Union Indus- 
trial Minera, Магтојејо, Spain 
Hulin, L. P., Works Manager Socicté d'Elec- 
trochemie, Les Clavaux par Rioupéroux 
(Твеге,, France 
Humann, Paul, Electrical Engineer, 71, Fried- 
rich Wilhelmstrasse, Mulheim-on- Rhine, 
Germany 
Huygens, W., Resident Engineer, Electricity 
Supply Station, 57, Hofsingel, The Hague 
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Iberg, G., Electrical Instrument Maker, 60, 
Freiestr, Basle 

Прпег, K., Electrical Engineer, Donnersmarck, 
Zabre-O.-Schl, Germany 
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Il'ner, G., Electrical Engineer, 4, Kupfergraben, 
Berlin, N. 

Imperial Continental Gas Association, Electrie 
Light Contractors, 9, Bargring, Vienna I. 

Inaebit, Ch., Manager Soe. Suisse pour la Con- 
struction d’Accnmulateurs Electriques, 
Marly-le-Grand, Switzerland 

Inaebnit (Charles) & Co (C. and L. Trolliet, 
висе.» Electrical Engineers, 6, Boulevard 
James Fazy, Geneva 

INDIA RUBBER, GUTTA PERCHA AND 
TELEGRAPH WORKS COMPANY, LTD, 
Persan (Seine-et-Oise) (1: Па Porsan;, and 
97, Blvd. Sebastopol, Paris (Па бити ер 
Paris) See also. Вниази DivistoN, and 
Advt., p. 534 

Industria с Invenciones (weekly), Ronda Univer- 
sidad, 17, Barcelona, Spain (Ann sub. 30 
pesetas—£1. 4s.) (Bolivar Barcelona) 

Industrie. Electro-Chimizue, L' (monthly), 5, 
Rue Guy Patin, Paris (H. Becker, Direc- 


tor) (Ann. sub. 9s. 8d.) 
Industrie Electrique, Li (twice monthly) 
(Editor, №. Hospitalier, 87, Boul. St. 


Michel, Paris; Publisher, A. Lahure, 9, 
Rue de Fleurus, Paris; Secretary, M. A. 
Soulier) (Ann. sub., P.U., £1.) 

Industrie Génévoise d'Electricité, Electrical 
Engineers, 6 and 7, Chemin du Mail, Plain- 
palais, Geneva (Dynamo Geneva, 185.2) 

Іааохігіе Internationale, L', 20, rue St. Georges, 
Paris ; 20, Avenue du Boulevard, Brussels ; 
and 12, Via Dante, Milan 

Interlaken Licht and Wasserwerke, Interlaken, 
Switzerland (Ed. Kunkier. Manager: 

International Bell Telephone Company of New 
York, Limited, Remp. Kipderp 13, Antwerp 
(Bell Telephone Antwerp, 32.) 

Internationale Gesellschaft für Electrische Ар 
parate und Iustallationsbedarf (m.b. H.), 
Berlin, N. 21 

Internationale Elektricitits-Gesellschaft, Elec- 
tricity Supply Contractors, 30, Wipplin- 
gerstrasse, Vienna I. 

Interoationale Elektrizitäts-Ziibler Gezellschaft 
(m. b. H.), 119-120, Alexandrinenstr, Ber- 
lin, 8. 

Irgens & Schuman, Electrical Engineers and. 
Agents, Bergen, Norway 

feaachsen, D., Electrician and Docent of Physics, 
Horten, Norway 

Isola Werke A.-G., Insulating Material Makers, 
Oerlikon, Zurich 

Isolawerke À.-G., Inzulating Material Manufac- 
turers, Breitenbach, Solothurn, Swi‘zer- 
laud (А. Bover, Manager) 
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Jackson, E. Ph., / Electrical, Chemical, and 
M.LE.E.| Consulting Engineers and 
Jackson, Arthur,4 Agents, Conde de Aranda 1, 
A.LE.E.| Madrid, Spain (Jackmanos 


Madric) 

Jacob, Alb, Electrical Engineer, Deutsche 

Schlosserschule, Rosswein, Germany 
Jacobsen & Co, Importers of Klectrical Appa- 

ratus, Hojbroplads, 4. Copenhagen 
Jaequet Freres, Dynamo Makers, 

(Eure), France 
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Vernon 


Jacquin, C., Electrical Engineer, 168, Rue 


Lafayette, Puris 


Jaeger. Dr. W., Electrician, 90, Handjerystr, 


Fr.edenau, Berlin 


Jachr, Hugo, Works Manager. 


Ла Пага & Véraud, Electrical Apparatus Manu. 


facturera, 54, Воо]. Voltaire, Paris 
dam, s, M.. Electrical Apparatus Maker, 62, 
live 56. Antoine, Paris 


“Janet, Paul, Electrician and Directeur du 
Latoratoire Central et de]'Ecole Supérieure 
3' Лео icité, 12 and 14, Rue de Stael, and 


8, Rue du Four, Paris 
Jansen, J. Bos, Agent Western Union Теје. 


graph Co, c/o D'Arnaud & Co, Binnen- 


kaut, 22, Amsterdam 


Janssen, Alb, Secretary Cie des Tramways 


Bruxellois, 6, Impasse du Parc, Brussels 

Janssen, Leon, General Manager Cie des Tram- 
ways Bruxellois, 6, Impasse du Pare, 
Brussels 


Janssens, P., Electrical Engineer, 126, Rue 


Masui, Brus<els 

Japy Frères et Cie, Arc Lamp Makers, Beau- 
court (Haut-Rbin-Francais) ; and 4 and 9, 
Rue du Chateau d'Eau, Paris 

Jarre, L. H., Electrical Engineer, 9, Rue Louis- 
le-Grand, Paris 

Jarriant, J., Electric Cable Manufacturer, 233, 
Rue Croix.Nivert, Paris 

Jaumann, Dr. G., Professor of Chemistry and 
Physics, The University, Prague 

Javaux, E., Enginer and Manager of the 
Société Gramme, 130, Boulevard Pereire, 
Paris 

Jeanty,V., Accumulator Maker, Sarcelles (Seine- 
€t-Oise), and 49, Rue de Maulieuq, Paris. 

Jebl, Francis, Electrical Engineer. I, Meszaros- 
utcza, 14(I Stockthur 12), Budapest 

Jelenkovski, J., Electrical Engineer, Illinka 
39, Nijni Novgorod, Russia 

-Jenisch (P.) & Boehmer, Electrical Apparatus 
Makers, 50, Markusstrasse, Berlin, O. 

Jeno', L. G., Chief Engiveer, Maison Breguet, 
26, Rue d'Alésia, l'aris 

Jensen (J. e Dahl, Dynamo and Motor 
Makera, Christiania 

Jensen, J. I. W. V., Engincer-in-Chief, Copen- 
bogen Telephone Co, 15, Colbjornsensgade, 
Copenhagen (Local Hon. Secretary and 
"Treasurer cf the Institution of Electrical 
Engineers) А 

Јел. ғо, M., Electric Motor Cor Bailder, 11, Quai 
de Se ne. Courbevoie (Seine), France | 

Jer ту, M.. Managing Director, Cie. Francaise 
des Cables Téléegrapbiques, 38, Avenue de 
l'Opera, Paris | | 

Jchansgon (P. B.) & Co, Electrical Engineers, 
Gothenburg, Sweden 

Joly, F., Electrical Engineer, 32, Rotenstr., 
Céln-a-Kh., Germany f 

"Jonn, Immanuel, Chief Electrician, Società 
Pirelli, 5, Via P. Amedeo, Milan, апа Supt. 
of cable ship Citta di Milano," Spezia 

Jcnas Gebriider, Electric Light Fittings Manu- 
facturere, 92r, Plan Ufer, Berlin. S. 

Jocs, H., Electrical Engineer, бо, Rue de la 
В. gence, Brussels 
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Jordan, F., Electrical Engineer, 90, Mainzer. 
landetr., Frankfort-on-Main 

Jordan, P., Manager of the Allgemeine Elek- 
tricitüts- Gesellschaft, 264, Thiergarten- 
Strasse, Berlin, N. 

Jordan and Treier Commawndit-Gesellschaft, 
Dealers in Electrical Supplies, 15, Neubau- 
gasse. Vienna, VII. (Conduit Wien, 6446) 

Jones, Walter F., A. M. I. E. E., Electrical 
Engineer, Forest, near Brussels 

Journal de Chimie Physique (monthly), 11, 
Corraterie,Geneva; and 55,Quai des Grands 
Augustins, Paris 

Journal de Physique théorique et appliquée 
(monthly), 11, Rue Hataud, Paris (Ann. 
sub., P.U., 1367.) 

Journal Télegraphique (monthly), Berne, Swit- 
zerland (Ann. sub., P.U., 5fr. = 48.) 

Jousse (V.) pére 4: fils, Electrical Apparatus 
Makers, 17, Rue Bretonnaise, Cholet 
(Maine-et-Loire), France 

Jovignot, Cbarles, Electrical Engineer, 31, 
Avenue de l'Observatoire, Paris 

Jullig, Max, Oberiogenieur in K.K. Eisenbahn 
Ministerium, and Professor a.d. Technische 
Hochschule, 14, Кап Ludwigsstrasse, 
Vienna | 

Jangfraubabn Gesellschaft, Wengernalp, Swit- 
zerland (— Gobat, Engineer & Manager: 

Juppont, P., Consulting Electrician, 55, Alle 
Lafayette, Toulouse (Hte.-Garonne), France 

Jattke, Dr. Julius, Electrician, 23, Winterfeld- 
str, Berlin, W. 
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Kabelfabrik Aktien-Gesellschaft (vormals Otto 
Bondy), 33-35, Penzingerstrasee, Vienna, 
(Kabel Wien); and at Preasburg 

Kabelfabrik Landsberg-a.-W., Makers of Wire 
Ropes for Arc Lamps, Landsberg-a.-W., 
Germany (Kabcljabrik Landsbergwarthe) 

Kabelwerk Duisburg, Wire & Cable Manu. 
facturers, Duisburg. a- Rh., Gerniany 

Kabelwerk Hheydt Akt.-Ges., Wire and Cable 
Manufacturers, Rheydt (Rheinpr.) Germany 

Kabiscb, C. E. Maz, Electric Light Fittings 
Maker. Cannstatt, (Wttbg.). Germany 

Kaehler (Max) & Martini, Apparatus Manu- 
facturers, 50, Wilhelmstrasse, Berlin, W. 

Kügi & Co, Electrical Agents, Winterthur, 
Switzerland; and Milan (Kayi Winterthur) 

Kahle & Clesa, Electrical Engineers, 15, Grund- 
mannstr., Kattowitzo.-Schl., Germany 

Kahle, Dr. K., Electrician (Regierungsrath im 
Patentamt), 17, Akazienallee, Westend, 
Berlin 

Kalb (J.) & Co (Nach.), Electrical Engineers, 
Bohlitz-Ehrenberg, near Leipzig, Germany 

Kalischer, Dr. 8., Electrician and Professor at 
the Technische Hochschule, 14, Ansbacher- 
strasse, Berlin, W. 

Kallir,L., Electrical Engineer, 3, Schlusoelgasse, 
Vienna IV. 

Kallmann, Dr. Max., City Electrical Engineer, 
1, Passanerstrasse, Berlin, У. 50 

Kammeih ff & Winkelstroter, Elec:rical En- 
gineera, 76, Kaisersilhelmsir., Stablhot- 
Hamburg 
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Kandó, Koloman de, Electrical Engineer and | Klok, Paul, Electrical Engineer, 26, Marien- 


Manager, Ganz & Co, Budapest 

"Kapp, Gisbert, Electrical Engineer, Editor 
of the Llektretechnische Zeitschrift, and 
Secretary of the Verband Deutscher 
Elektrotechniker. 16. Ulmen Allee, West- 
end-Charlottenburg, and 3, Monbijouplatz, 
Berlin, N. 

Kareis, Joseph, ex-Chief Enyineer of Technical 
Department of Posts and Telegraphs Direc- 
tion, Prague, 6, Am Tabor, Vienna Ц.,1 

Kareis, Josepb, Jun., Chief Engineer of the 
Vienna Branch of the Allgemeine Elektr. 
Gesellschaft, 1, Peregringasse, Vienna, IX. 

Karlsbader Kaolin Industrie Gesellschaft, In- 
sulator Makers, Merkelsgrun, Bohemia 

Kath, Dr. H., Electrical Eugineer, Niemens- 
Schuckert Werke, 7, Spreestr., Charlotten- 
burg, Berlin 


` Kaufel, W., Engineer and Manager, Electricity 


Works, Achern-i-B., Germany 

Kayser (C. Wilb.) & Co, Huttenwerk U. Ac- 
cumulatorenfabrik (System Correns), 20, 
Kaiserin Augusta-Allee, Berlin, N.W. 

Keiser & Schmidt, Electrical Instrument Makers, 
20, Johannisstrasse, Berlin, N. 

Kemp & Lauritzen, Electrical Engineers, 5, 
Nytorv, Copenhagen (Kemp Lauritzen 
Кјођепћасп) 

Kern. Jost. Electrical Engineer. Siemens- 
Schuckert Werke, 56, Niddastraese, Frank- 
Zort · on · Naiu 

Kesel, Georg, Electrical Apparatus Manufac- 
turer, Kempten, Bavaria, Gennany 

Keulen, M.F.M.G., Electrical Engineer, 55, 
Honivgerdijk, Rotterdam 

Keyeer & Cie, Electrical Engineers and Agents, 
Zurich 

Кей Electric Light Co, Kieff, Russia 

kinzelbach, Н. Rud., Electrical Engineer, 27, 
Bchlüter-strasse, Charlottenburg, Berlin 

Kier, F. S. J., Representative Gt. Northern 
Telegraph Co, 8t. Peteraburg 

Kirchner (КеіпЬ.) & Co (Inhaber A. & E. 
Wedekind), № :ctrical Instrument and 
Thermome:e Mnkers, Ilmenau, Thuringia, 
Germany 

Kirkham, Jos., Electrical Engineer, Proresnaja, 
No. 17, Kiew, Russia 

Kist, E. J., Electrical Engineer, 25, Keizers- 
gracht, Amsterdam 

*kittler, Dr. Erasmus (Gebeimerath), Mitgiied 
der Bauabteilung im Grossh. Hessischen 
Finanzministerium, Ord. Professor fiir 
Elektrotechnik an der Grossh. Technisohe 
Hochschule, Darmstadt 

Klamberg, F., Dynamo and Motor Maker, 
Hamburg-St.-Pauli, Germany 

Klein, Conr., Manufacturing Electrician, 1 & 3, 
Mohrenatr, Nuremburg, Germany 

Kleinert (H.) & Cie, Wire and Cable Manufac- 
turers, Biel, Switzerland 

K'ingelfuss (Fr.) & Co, Electrical Engineera, 7, 
Petergasse, Basle, Switzerland; and St. 
Ludwig.i.E. (Klingelfuss Ваще, 1586) 

kiüngenberg, Prof. Dr. G., Electrical Engineer 
(A.E.G.), 8/9, Knesebeckstr., Charlotten- 
burg, Berlin 

Коскпет, F., Electrical Engineer, Koln.a.- 
Rhein, Germany 


thalerstr., Hamburg 

Klug. W., Electrical Eogineer, Siemens-Schue- 
kertwerke, 3, Askanischerplatz, Berlin, 
S.W. II 

Kneller & Co, Makers of Incandescent Lamps 
aud Electric Novelties, Germany (Aneller 
Cologne) 
Кпоћег (Dr. O.) & Co, Electricians, &3., 12, 
Plótzenseestr., Charlottenburg, Berlin 
KNORR & HEMPEL, Are Lamp Makers, 
Dreaden, Germany 

Kocherthaler, S., Manager Gesellschaft für 
Electr., Unternehmungen, 43, 4, Dorotheen- 
str., Berlin, N.W. 

Koehler, Herr, Managing Director, Grosse 
Berliner Strassenbahn Gesellschaft. Berlia 

Koeford. C. E., Engineer, Gt. Northern Tele- 
graph Co, Copenhagen 

Kobl, Mar, Electrical Instrument Maker, 
Chemnitz-i-S., Germany 

Kubler (Otto) & Co, Electricians, 57, Balow. 
strusse, Betlin, W. 

Köhler (Otto) & Co, Telephone Apparatus Manu- 
facturers, 57, Bulowstrasse, Berlin, У. 57 

*Kohlfürst, Ludwig, Engineer, Kaplitz, Bohemia, 
Austria 

* Kohlrausch, Dr. Friedr., Professor of Physics, 
and President of Physikalisch-Technische 
Reichsaustalt, Berlin- Charlottenburg 

‘Kohlrausch, Dr. W., Professor of Electricity, 
Technische Hochschule, 8, Nienburger- 
strasse, Hanover 

Kolben & Со, Elektricitits-Aktien - Gesell- 
schaft, Electrical Engineers and Manu- 
facturera of Dynamos and Motors, Prague- 
Vysocan, Bohemia, Austria (Kolben Prag, 
2041) (General Agents for Great Britain 
and the Colonies: Witting, Eborall & Co, 
Ltd, Temple Bar Houee, Fleet-st, London, 


Е.С. 

Kollert, M Dr. J. A., Electrician, Technische 
Staatslehranstalten, Chemnitz, Germany 

Kölner Akkumulatoren- Werke Gottfried Hagen, 
ман of Hagen Accumulator, Kalk bei 

oln 

Kolner Elektricitats Gesellschaft (L. Welter & 
Cie), Electrical Engineers, 13, Richmodstr., 
Cologne 

Koltachugin Co, Electric Cable Manufacturers, 
Kelerowo, near Moscow, Russia 

Kolvig, F., Representative Gt. Northern Tele- 
graph Co, Paris 

König (Carl, Breinhälder & Co, Electrical 
Engineers and Agents, 6, Pramergasse, 
Vienna IX. 

Konig, Friedrich, Elestrical Engineer, 4, 
Floragasse, Vienna, IV/1 

Koninklyk Instituut van Ingenieurs, Amster- 
dam. For Officers see page 1408 

Konsortium fur Elektrische Beleuchtung, Elec. 
tric Light Contractors, St. Moritz, Bad, 
Switzerland 

Konstruktionswerke Elektrischer Apparate 
System Bertram (G. m. b. H.), Switchgear 
and High Tension Apparatus Mauufac- 
turers, 17, Schleuesenatrasse, Frankfort-on 
Main (British and Colonial Agents: Witting, 
Eborall & Co, Temple Bar House, Fleet.st, 
London, Е.С.) (Schaltwerk Franksortmain) 


Please forward at once to Mr. G. TUOKER, 1, 2 and 3, Salisbury-covrt, Fleet-atreet, 
London, any Alterations or Correetions necessary in the above orn 
E‘D 
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"Konsumgesellschaft für Elektrisches Licht, 
Arosa, Graubünden, Switzerland 

Koopman & Co, Electrical Engineers and Agents, 
455, Heerengracht, Amsterdam 

Koopmans, F., Electrical Engineer, 25, Steiger, 
Rotterdam : 

Koppel, Arthur, Electric Tramway Contractor, 
45, Dorotheenstrasee, Beriin, N.W. 7. 
(Koppelrail Berlin); and at Hamburg, 
Paris, &c. See also BRITISH DivistoN 

Korbuly, Ch., Electrical Engineer, Ganz & Co, 
Budapest 

Korda, Désiré, F.Ph.Soc. (Lond.), Chief Engi- 
neer (Electrical Dept.), Director Société 
Francaise Electricité, A.E.G., 115, Rue de 
Courselles, Paris 

KORTING & MATHIESON A. G., Are Lamp 
Makers, Leutzsch, near Leipzig (Korting 
Leutzsch-leipzig) (London Agents: Union 
Е!ее пе Co, Ltd, 151, Queen Victoria-st, 
London, E.C.) | 

Korling Gebr., Gas Епрте Makers, Körtings- 
dorf bei Hanover; and at Berlin 

Korting, Wilh., Cable Machinery Manufacturer, 
Barmen, Germany 

Kott, Paul, Makers of Portable Lamps and 
Batteries, Friedrichroda, Tubingen, Ger- 
many 

Köttgen (H.) & Co., Manufacturers of Electrical 
Apparatus, Bergiseh Gladbach; and 216, 
Severinstrasse, Cologne 

Kowalski, Dr. J. von, Profesror of Physics, 
The University, Freiburg, Switzerland 

Kraftübertragungswerke Rheinfelden, Water 
Power Owners, Rheinfelden (Dr. E. Frey, 
Manager) 

Kraftwerke an der Reuss, Electric Power Con- 
tractors, Bremyarten, Switzerland (Е. 
Freund, Manager) 

Кгарр, H., Electrical Engineer, 28, Morellstr., 
Augsburg (537) 

Krause, Prot. Dr. G., Editor of Chemiker. Zeitung, 
Cothen (Anhalt), Germany 

Krebs, Prof. Dr. G., Consulting Electrician, 
14, Schleidenstrasse, Frankfort-on-the- 
Main 

Krenzler, Gustav, Wire Covering Machinery 
Manufacturer, Unter-Barmen, Germany 

Kressmann, C., Electrical Apparatus Manu- 
facturer, 3, Hornstrasse, Berlin, S.W. 

Krieg, Dr. M., Electrician and Director Elektro- 
tech. Versuchsstation, 21 & 22, Westendstr, 
Magdeburg 

Kries, Ernst, Electrical Apparatus Manz- 
facturer, IImenau-i-Thur., Germany 

Krizik (Fr.) & Co, Electrical Engineers, 35, 
Lindengasse. Vienna VII.; and 181, 
Котара - strusse, Kurolinenthal, Prague, 
Austria 

Kroef, A. G. J., Electrical Engineer, 90, J. van 
Vlietstraat, Haarlem 

Kroeker, Hugo, Business Manager von Poncet'- 
&chenG lashittenwerke, 51, Kopenickerstr., 
Berlin, 5.0. 

Krogsgaard A Becker, Switch Makers, Ham- 
burg 30 

Krüger, A., Electrical Engineer, Strassburg.i- 
Els., Germany 

Krüger. E. A., Electrical Apparatus Maker, 15, 
Dr*hmestrasse, Berlin-Pankow 


KRUPP (FRIED.) AKTIENGESELLSCHAFT GRU- 
SONWERE, Makers of Hydraulic Lead Cable 
Presses, Cable and Rope Making Machinery, 
Gas Engines, &c., Magdeburg-Buckau, Ger- 
many (Grusonwerk Mandeburq) (Sole 
Agents in Great Britain: W. Stamm, 25,. 
College Hill, Cannon st, London, Е.С.) 
See Advt , р. 1041 

Kube, M., Electrical Apparatus Manufacturer 
St Moritz-Dorf, Graubünden, Switzerland 

Küchenmeister, H. V., Electrical Apparatus 
Maker, 249, Friedrichstrasse, Berlin, S.W. 

Kucke (W.) & Co, Linesmen's Tool Makers, 
Eiberfeld, Germany (Кйске Elberfeld, 1021; 
avd at Berlin, N. 

Kühnscherf (A.) & Söhne, Electricians, &e., 20, 
Grosse Pluuenschestrasse, Dresden 
Kummer (H.) & Cie, Electrical Apparatus 

Makers, Morgartenstr., Lucerne; and Aarau. . 

Kursch, C. V., Supt. Great Northern Telegraph 
Co, Libau, Russia 

Kurzweil, F., Engineer, Central Electric Light- 
ing Station, Schenkenstrasse 10, Vienna 1. 

Kyll, P., Engineer and Feed Water Heater 
Maker, Kóla-Bayenthal, Germany 


— L 


Labarre, J. B. R., Electrical Apparatus Maker, 
133, Boulevard Auspach, Brussels 

Laboratoire Central d'Electricitó (in connection 
with Société Internationale des Electri- 
ciens), 12 and 14, Rue de Staël, Paris 

Labour, Edouard, Ele:trical Engineer, Socicté 
l'Eclairage Electrique, 11, Rue de Lycée 
Moliere, Paris 

Lacarriére & Cie (Soe. anon.), Makers of Electric 
Light Apparatus, 16, Rue de l'Entrepos, 
Paris; and at Lyons, and Naples 

Lachmann, Norbert, Electrical Engineer, 13, 
Blumesnof, Berlin, W. 

Lacoine, Emile, Consulting Electrician, 
Passage du Tunnel, Рста, Constantinople. 

Lacombe & Co—sce Le Carbone 

Lacomblé, Edouard, Electrical Engineer to 
City, 31, Avc de Cortenberg, Brussels 

Lacoste & Cie, Electrical Apparatus Manu 
facturers, 28, Boul. de Strasbourg, Paris 

Ladewig (E.) & Co, Insulating Material Manu- 
facturers, Rathenow, Germany 

Ladiges, Greiner & Co, Glashüttenwerke (CG ro 
b. H.), Accumulator Box Makers, Weiss- 
wasser O/L., Germany 

Laffargue, J., Electrical Eugincer (attaché an 
Service du Controle d'Electricité de ја 
Ville de Paris), 180, Rue Lafayette, Paris 

Lagabbe, С. Е. de, Electrical Engineer, Forges 
et Chantiers de la Mediterrance, 42, Hue 
Hoche, La Seyne (Var), Franco 

Laget, C., Electrica Engineer, 151, Rue 
Lafayette, Paris 

Lahmeyer (W.) & Cone, Elektr. Act. des. 
vorms W. Lahmeyer & Co q.v.) 

Laine, E., Electrical Engineer, 49, Rue N. D. 
de Nazareth, Paris 

Lala, Ulysse, Professor of Mechanics and Physic 
at the Ecole des Beanx Arts et des Sciences 
Industrielles, 16, Boul. de Strasbourg, 
Toulouse 
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Lallement, Maurice, Electrical Engineer and 
Inspector of the Association des Industriels 
de France, 22, Kue Nicolas- Perceval, 
Reims (Marne), France | 

Lambercier (J. & Cie, Electrical Engineers, 
Rue Dassier, Geneva 

Lambotte, L., Enjineer-in-Chief of Telegraplis, 


112, Rue Wazon, Licpe, Belgium | 
Lamy Ernest and Со, Electric Light Con- 


tractors, Mende Lozère), France; and at 


53, Rue а Азрав, Paris | 


Land und Seekabelwerke Aktiengesellschaft, 
Cable Manufacturers, 118-120, Niehlerstr., 
Colu-Nippes, Germany (Kabelwerke Col n- 
№ рр‘ s) 
Lang Мо & Co, Electrical Engineers and 
Acents, 20, Kaiser Wilhelmstr, Dusseldorf, 
Germany 
Langbein Dr. С.) & Co, Electrical Engineers, 
Leipzig-Sellerhausen, Germany  Langbeinco 
Leipzig) 
Langenegger, J., Electrical Apparatus Manu- 
facturer, Langnau, Berne, Switzerland 
Langensiepen & Co, Electrical and Mechanical 
Engineers, Kamennoostrovsky Prospect, 11, 
St. Petersburg ; and at Moscow 

Langlois, V. L. M., Electrical Engineer, 40, Quai 
de Jemmapes, Paris ; aud 9, Place du Pare, 
Sevres (Seine-ct-Uise), France 

Larnaude, André, Electric Lamp Maker, 34, Rue 
Godot de Mauroi, Paris (Pulp Paris) ; and 
Issy-les-Moulineaux (Seine) 

Larsonneau Frères, Wire & Cable Manufacturers, 
29, Rue des Оіоуз, Paris 

*Lasche, O., Electrical Engineer, 107a, Brunnen- 
strasse, Berlin, М. 31 

Latour, M., Electrical Engineer, 52, Hue de la 
Monesse, Sevres (Seine-et-Oise, France 

Lattermann (Н. L. & Sohne, Morgenrothe, bei 
Rautenkranz (Sachsen), Germany 

Laurent, F., Manufacturing Electrician, Кле 

des Garzattes, Vienne ([sere), France 

Laurent Fréres & Collot, Electrical Engineers, 
Dijon, France 

Lavo, Aug., Electrical Engineer, 39, Avenue 
Marceau, Courbevoie (Seine), France 

Lawton, Geo. F., Superintendent Eastern 
Telegraph Co, Hotel des Postes, Marseilles 

Lazzar & Marconi, Electrical Engineers, 30, 
Via Palestro, Treviso, Italy 

Laute. H., Managing Director Société Indus- 
trielle des Telephones, 25, Rue de Quatre 
Septembre, Paris 

Le Baron, J., Electrical Engineer, 80, Rue St. 
Jean, Caca (Calvados), France 

Le Bianc (Ch.) & Touret (Max), Electrical 
Engineers, 7, Rue Meyerbeer, Paris (Lei: 
latow Paris, 2545) 

Le Blon (Ch.) & Cie, Electrical Apparatus 
Makers, 55, Rue La Fontaine, Paris; and 
Route de Versailles, Boulogne-sur-Seine 

Lebeau, V., Manager Siemens-Schuckert Werke, 
15. Rue da Congres, Brussels 

Lebegott, M., Electrical Engineer, Siemens- 
Schuckert A.-G., 64, Vogesen str., Strass- 
burg-i- Els., Germauy 

Lebrun, R., Electrical Apparatus Maker, 14, 
Rue Meslay, Paris 

Lebrun. Tardien C., Electric Light Fittings 
Makor, 63, Rue des Archives, Paris 
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LE CARBONE (soc. anon.) (anc. Lacombe & 
Cie) Arc Light and Battery Carbons and 
Carbon Dynamo Brush Makers, 12 ап | 33. 
Rue de Lorraine, Levallois Perret, near 
Paris. (Lacombe Levallois-Perret) 869 
Advts., рр. 1044 and 1089, and Bitten 
DivisroN 

Lecerf, Félix Achille, S.T. E., Electrical Engineer, 
47 bis, Rue Boileau, Paris-Aateuil 

Leconte, Felix, Electric Light Contractor, Т: 
Rue des Arts, Lilie (Nord), France; and 
25 Rue Royle, Tournai 

Lechler, Paul, Technisches Geschaft, Stutt- 
рагі, Germany (Paul Lechler Stuttgart) 

Leclanché & Cie, Battery Makers, 158, Rue 
Cardinet, Paris 

Lecoq (A.) & Cie, Electric Motor Manufacturers, 
Acacias, Carouge, Geneva 

Lecoq & Mathieu, Electrical and General En- 
gineers, 47, Ave Victor Hoyo, Paris 

Legendre Freres, Electrical Enginsera, 105, 
Rue de Tureane, Paris 

Legros, J., Electrical Engineer, 100, Boul, du 
Nord, Brussels 

Lehmann & Co, Electrical Apparatus Manufac- 
turers, 25, Siebensternyasse, Vienna VII. 

Lehm inn, Gustav, Director City Electricity 
Works, 25, Hofkamp, Elberfeld 

Lehmann-HRichter, Dr. E. W., Consulting Elec- 
trical Engineer, 90, Kettenhof weg, Frank- 
fort-on-the-Main (5241 Amt. la.) 

Leighton, D. W., Superintendent Eastern Tele- 
graph Company, Canca, Crete 

Leiner, Oskar, Electio- Technical Publisher, 26B, 
Königstr., Leipzig, Germany 

Leipziger Elektrizitats Gesellschaft J. Kalb & 
Co, 11, Schmiedestr., L»ipzig-Gohlis, Ger- 
many 

Leipziger Elektrizitäts 
scumard& Hildebrandt, 


Gesellschaft Kretz- 
28, Holinstr., Leipzig 


| Leitgebel, B., Manager cf the City Electricity 


Works, 78, Kronprinzenstrasse, Breslau 13 

Lejeune, Léon, Accumulator Maker, Thury- 
Harcourt (Calvados), France 

Le Las, M., Тејерћове Engineer, Socicté Indus- 
trielle des Téléphones, 18½, Rue de Char- 
tres, Neuilly (Seine), Paris 

Lemaire, G., Electrical Engineer, 
Versailles, Paris 

*Lemstrom, Selim, Professor of Physics, The 
University, Helsinzfors. Finland 

Lenard, Dr. Philipp, Professor of Physies and 
Director of the Physical Laboratory, Kiel 

Leone, Prof. V., 7, Corso Umberto 1., Naples 

Le Ноу, G., Electrical Engineer, 29, Courte Rue 
de l' Hopital, Antwerp 

Lesage, E., Electric Light Contractor, 
Férou, Paris 

Lesjöfors Aktiebolags Upplag, Wire Manu- 
facturers, Stora Wattugstan 12, Stockholm, 
Sweden 

Lessing, Dr. Alb., Carbon Manufacturer, Nurem- 
berg. беппапу (Lessing Niirnberg, 1 02) 

Levy y Kocherthaler, Agents in Spain for the 
Allgemeine Elektricitats-Gesellschaft, 42, 
Carrera de San Jeronimo, Madrid 

Ley, Rud., Dynamo and Motor Maker, Arnatadt, 
Germany 

Liebenow, Carl, Elec r cal 51, 
Fasanenetrasse, Berlin, W. 


51, Ave. de 
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Liebmann, Dr. Louis, Electro-Chemist, 72, 
Bockenheimer Landstr, Franb fort-am-Main 

Liepmann (Louis) & Co. Electrical Engineers, 
26, Rue де Cháteaudun, Paris 

Liman & Oberlaender, Battery Makers, II, 
Karlstrasse, Berlin, N. W. 

Lindeck, Prof.Dr. St., Member of Physik. Techn. 
Reichsanstalt, and Editor of Zeitschrift für 
Instrumentenkunde, 77, 8/12, Werner 
Siemensstrasse, Charlottenburg, Berlin 

Linders, Olof, Electrician, 9, Plagwitzer-strasse, 
Leipzig 

Lindholm & Wikstrém, Electrical Engineers, 
5, Hollundaregatan, Stockholm 

Lindner & Co, Manufacturers of Electrical 
Apparatus, Jecha-Sondcrshausen, Germany 

Lindner, В, Electrical Engineer, 2, Riebreck- 
platz, Halle an-der-Saale, Germany 

Lineff, Alexander L., Consulting Electrical Engi. 
neer to the Municipality, Moscow ; and 6, 
Ligovka, St. Petersburg 

Linke, R., Electrical Engineer, 
Germany 

Lippmann, Prof. G., Electrician, 10, Rue de 
l'Eperon, Paris 

Lippmann, Oito, Manufacturer of Insulators, 
&c., Ansprung- Zoblitz (Sachs - Erzgeb.), 
Germany (Lippmann Ansprung) 

Lisbon Electric Tramways, Ltd, Lisbon (Geo. 
Andrews, Engineer and Manager) See also 
Впитївн Division 

Lloyd, Thos. H., Acting Superintendent Ar glo. 
American Telegraph Co, Brest, France 

Loevenbruck, Е. К. M., Electrical Engineer, 
Maromme (Seine-Inférieure), France 

Loewe (Ludw.) & Co, Aktien-Gesellschaft, Engi- 
neers & Tool Makers,17-20, Huttenstr., 
Berlin (Xenophon Berlin) 

Lofquist, Hjalmar, Electrical Engineer. 18, 
Birger Jarlsgatan, Stockholm (Contractor 
Stockholm) 

Lohr, H., Electrical Engineer, Municipal Elee- 
tricity Works, 213, Achterburgwal, Amster- 
dam 

Lombard-Gérin & Co, Electric Light Engineers, 
81, Quai St. Vincent, Lyon; and 2, Rue 
Jean de Beauvais, Paris 

Lombardi, Luigi, Professor of Technical Phys‘es, 
Industrial Museum, 24, Via S. Quintino, 
Turin 

Lomenie, Ch. de, Electrical Engineer, Cie Fran. 
caise pour l'Exploifation des Procédés 
Thomson-Houston, 92, Rue Miromesnil, 
Paris 

Loppé, F., Electrical Engineer, 240, Rue de 
Vaugirard, Paris 

Lorentz, Dr. Н. A., Professor of Physics, The 
University, Leiden, Netherlands 

Lorenz, C., Telephone Apparatus Maker, 5 апа 
6, Elizabeth-Uler, Berlin, SO. 25 


Spandau, 


Lorenz, H., Electrical Engineer, Greiz, 
Germany 

ону & Pernet, Electricians, 13, Rae de 
éaran, Paris 


Loveridge. Irviny, Manager Bell Telephone Manu- 
facturing Со, 32, Rae Baudewyns, Antwerp 

Lucas, F., Consultiog Engineer, 30, Rue 
Boissiére, Paris 

Luchaire, H., Electrica! Apparatus Manu- 
facturer, 25.27, ltue Erard, Paris 


Lüdenscheider Metallwerke Act. Ges. (vorm, 
Jul. Fischer and Basse), Electrica! Appara- 
tus Manufacturers, Lüdenscheid, Germany 

LUNDBERG, A. P., M. I. E. E. 
Pioneer Electrical Works. 
477-487, Liverpool- rd. Lon- 
don, England Вев Адућ, 
p 1292 

Lunden, Haus, Agent, Western Union Telegraph 
Co, Prinsengade, 4, Christiania 

Lüpke, Dr. Robert, Electrieinn, Kaiserl. Post 
und Telegraphenschule, Berlin 

Luppens (H.) & Co, Electrie Light Fittings 
Makers, 151-155, Boul. du Nord, Brussels 

Luscher, Alfred, Accumulator Maker, Dresden 
22 

Lutéce Electrique, La (Soc. anon.), Are Lamp 
Makera, 82, Rue de la Victoire, Paris 
(Lutrique Paris 

Luth & Rosens Elektriskn Aktiebolag (Axel 
Hultman), Electrical Engineers, 12, Vasa- 
gatan, Stockholm, 8. ; and at (:othenburg 

Luther, M., Electrical Engineer, Place Pury, 
Neuchatel, Switzerland 

Lux, Dr. H., Engineer and Editor of Zeit- 
schrift fiir Beleuchtungswesen, 8, Hauffstr., 
Berlin-Friedenau 

Luxeche Industriewerke A.-G., Makers of 
Electricity Meters and Wright's Demand 
Indicatore, Ludwigshafen-a.-Rh., Germany; 
and also (Works) at Munich 

„Lychnos Gesellschaft für Elektrische In- 
dustrie (m. b. H.). Carbon Manufacturers, 
66, Jerusulemeratrasse, Berlin, S.W. 19 

Lynen & Со, Makers of Electric Wires and 
Cables, Eschweiler, bei Aachen, Germany 

Lyon, L. M. Barnett, Electrical Engineer 
(Director Electrical Tramway Со). 83, 
Kleine Houtweg. Haarlem, Holland (Encet 
Haarlem, 40-8608) 


Maatschappij ter Vervaardigiog 
Water-en Electriciteitsmeters, Electricity 
Meter Makers, Parijas-Dordrecht, Holland 

Machek (Franz) & Co, Makers of Electric 
Motors, 6, Pramergasse, Vienna IX. 

McKean, J., Assistant Superintendent Eastern 
Telegraph Company, Carcavellos, Lisbon 

Macquet, A., Professor of Electricity and Рћу- 
sics and Director Ecole des Mines du 
Hainaut, 22, Boul. Рей, Mons, Belgium 

Magdeburger Elektricititswerk A.-G., Magde- 
burg. Germany (W. Те шапо, Director) 

MagdeburgerLiektromotorea-Fabrik(G.mn.b.H.) 
Flectrical Engineers, Хемегћивеп-а-4- 
Elbe, Germany 

Magee, Louis J., Electrical Engineer Union. 
Eektr.-Gesellschatt, 82, Hoilnannstrasse, 
Berlin 

Mager, Henri, Telephone Engineer, llbis, Rue 
Viele, Paris 

Magonna, Н. C., Electrical Engineer. 22, Rue 
de Stacl, Paris 

Maisonneuve, 5. F., Consulting Eiectrical 
Engineer, 6, Rue Voltaire, Nantes (Loire- 
Inferieure), France 

Majes sky, R., Electrical Engineer, 29. Karle- 
platz, Eisenach, Germany 
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Malara Electricity Company, Ltd, Martinez 
28, Malaga, Spein (E. Crawshaw, Resident 
Fog.) (Electrica Malaga) See also Ван 
DivisioN 

Malagoli, Dr. Riccardo, Electrician, Reale 
Istituto Tecnico, Modena, Italy 

Maldant (E.) & Co., Telephone Instrument 
Makers, 21, Rue а'Агта је, Paris 

Mambret (G.) & Cie, Electrical Apparatus 
Manufacturers, 25, Rue де la Montagne Ste. 
Geneviève, Paris 

Mamroth, P., Director Allgemeine Elektr. Ges., 
22, Schiffbauerdamm, Berlin, N. W. 

Машу. —, Insulator Manufacturer, 14, Rue 
Cail, Paris (407.21) 

Mankiewitz, G., Dealer in Electrical Supplies, 
157. Schonhauser Allee, Berlin N. 37 
Mantica, G., Electrical Engineer, 18, Via Quad- 

ronno, Milan, Itsly 

Manufactur Urania, Battery Makers, Schóne- 
berg-Berlin 77 

Manufacture Parisienne d'Appareillage Elec- 
trique (Soc. anon.),-14, Kae Comminer, 
Paris (Burns Paria) 

Maquaire, F. V., M. I. E. E., Consulting Elec- 
trical and Mechunical Engineer, 101, Rue 
de Vaugirard, Paris 

Mareoni International Marine Communication 
Со, Ltd, 13, Rue Bréderode, Brussels (G. 
Périer, Secretary; M. Travailleur, Acting 
Manager) See ub Britisn DivistoN 

Marelli (Ercole) & Со. Electrical Engineers, 36, 
Via Carlo Farini, Milan Ventilatore Milan) 

Margeraff, Friedr., Klectrical Eogineer. 16, 
Stuttgarterplatz, Charlottenburg. Berlin 

Martin & Cie, Electricians, 130, Rue St. Maur, 
Paris 

Martin, Edoard, Dynamo aud Motor Builder, 
3, Lindenstrasse, Berlin, S. W. 

Martinet-Dessolle & Cie. Makers of Electric 
Light Fittings, 19, Rue Fromont, Levallois- 
Perret (Seine), France 

Marzi (G. B.) & Co, Manufacturers of Electrical 
Apparatus, 2, Via della Sagrestis, Roine 

*Mascart, E. E. N., Electrician (Membre de 
l'Institut, and Professeur du Collège de 
France), 176, Rue de l'Université, Paris 

Maschinen-und Dampfkesselfabrik Guilleaume- 
Werke, G.m.b.H., Neustadt-a.-d-Haardt, 
Germany 

Maschinenban - Actien-Gesellszhaft Nurnberg, 
Makers of Elec. Cranes & Lifts, Nuremburg 

Maschinenbauanstalt Humboldt. Electrical and 
Mechanical Engineers, Kalk, bei Koln-a.- 
Rh., Germany 

Maschinenbauanstalt für Kabelfabrikation Con- 
rad Feleiog (jun.), Cable Machinery Manu- 
facturer, Coepenick, near Berlin 

Maschinenbaugesellschait Basel, Turbine and 
Steam Engine Builders, Basle, Swilzerland 
(E. Birgin, Manager) 

Maschinenfabrik Brucbsal Akt.-Ges., vormals 
Schnabel and Henning, Electrical and 
Mechanical Engineers, Bruchsal, Germany 

Maschinenfabrik ** Deutschland," Makers of 
Electric Tramway Apparatus, Dortmund 

Maschinenfebrik Esslingen, Electrical and 
Mech. Engineers, Esslingen, Wurtemburg 

Maschinenfabrik Geislingen, Turbine Makers, 
Geislingen, Wurtt., Germany 


Maseninenfabrik Oerlikoo, Electrical Engineers, 
Oerlikon — Zürich, Switzerland (Usine 
Oerlikon) 

Maschinenfabrik, P. КУП G. m. b. H.“, Engineers 
and Boiler Makers, 12, Marienburgerstr., 
Koln-Bayenthal, Germany (Куг 
Koln, 7.:27) 

Masson, L. N., Electrical Engineer, 22, Rue 
Alphonse de Neuville, Paris 

Mathe. G. & H. B. de la, Electrie Cable Manue 
facturers, Gravelle-Saint Maurice (Seine), 
France ; and 81, Кле Reanimar, Paris 

Mathelot A Gentilhomme, Electrical Engineers. 
37, Rue Cardinet, Paris 

Matthney & Co, Electrical Apparatus Makers, 
70, Kopenickeratr., Berlin, 8.0. 

Maurach. Dr. H., Electrical Engineer, 47, 
Osterbeckstr., Hamburg 

Maxwell, H. H., Clerk-ia-Charge, 
Telegraph Co, Villa Real, Portugal 

May, Dr. Oscar, Consulting Kiectrical Engineer, 
30, Hlermannstrasse. Frank fort-on- Main 

Mayer & Wolf, Manufacturers of Electrical 
Apparatus, 12, Van Swietengasse, Vienna 

Mazarron Electric Light Company, Limited, 
Mazarron, Spain. See also  Вшазн 
Division 

Mazloumian, S., Chief Clerk Eastern Telegraph 
Company, Tenedos 

Mechaniter Der (twice monthly), 113, Potsdam- 
erstr., Villa V, Berlin, W. (Ano. Sab, 7,6) 

Mechwart & Co, Electrical Engineers and 
Agents, 15, Via Solferino, Milan; and at 
Naples 

Meeuwesen, A., Electrical Engineer, 12, Sotia- 
straat, Breda, Holand 

Мед; уев, Fr., Electrical Engineer. Ganz & Co, 
Budapest 

Мећпе, J. G., Manufacturing Electrician, 
Schwenningen (Wiirtt.), Germany 

Meidinger, G., Dynamo and Motor Maker, 
Basle, Switzerland 

Meiringen Elekttizititswerk (der Gemeinde), 
Meiringen, Switzerland C. Lengacher, 
Engineer) 

MEIROWSKY & CO, Mica and Megomit Manu- 
facturers, Cologne - Ehrenfeld, Germany 
(Agents for United Kingdom: George 
Schultz & Co, 22-23, Laurence Pountney- 
lane, London, Е.С.) See Advt., р. 1066 

Meissner, W., Electrical Engineer, 26, Joachim- 
stalerstrasse, Charlottenburg, Berlia 

*Melhuish, T. W. W., M. Inst. C. E., Consulting 
and Inspecting Electrical Engineer of the 
Imperial Continental Gas Association of 
London, 19, Gitschineratrasse, Berlin 

Melms, G., F. M. I. E. E., General Manager, Com- 
pagnie Internationale d'Electricité, Liòge, 
Belgium (HLlectron Liege, 501 and 896); 
aud International Electric Engineering Co, 
Clun House, Surrey-st, Strand, London, 
WC. (Clunch London, 8.227 Gerrard) 

Melotte, F., Electrical Engineer, Liège, Be'giam 

Meng, G., Electrical Apparatus Manufactarer, 
15, Rue Lauzip, Paris 

Meng. Walter, Chief Engineer of the City 
Electricity Works, Dresden 

Mengarini, Dr. Guglielmo, Professor of Electro- 
technics, University of Rome, Piazzi Рой 
14, Rome, Italy 
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Menges, С. L. В. E., Electrical Engineer and 
Apparatus Maker, Villa Mar, Scheveningen, 
Hollaud 

Mensbrugghe, Prof. G. L. Van der, Profeseor of 
Physics, The University, and 89, Coupure, 
Ghent, Belgium 

Mercadier (E.) & Pierquin (H.), Telegraph 
Engineers, 21, Rue Descartes, Paris 

Mercier, В. M. A., Electrical Engineer, 29, Rue 

. Cujas, Paris 

Merker (F.) & Со. Electric Light Fittings Makers, 
Baden, Switzerland 

Metallurgische Gesellschaft A.-G., 142, Junghof- 
St., Frankfort.on-Main 

Metallwarenfabrik Zug, Electric Light Fittings 
Makers, Zug, Switzerland 

Meusser, Herrmann, Publisher cf Electrical 
Books, 58, Steglitzerstr, Berlin, W. 35 

Meyer, Е., Electrical Engineer, Cie Continentale 
Edison, 28, Rue de Cháteaudun, Paris 

Mever, Е. J., Telephone Superintendent, Tele- 
phone Exchange, Lucerne 

Meyer (Hcinr.) & Со. Electrical Engineers, 28, 
Leitnitzatr., Charlottenburg-Berlin 

Moyer (Heinr.) & C», Electrical Engineers, 28, 
Leibnitz-trasse, Charlottenburg-Berlin 

Meyer, M., Chief Engineer, Cie Générale де 
Travaux d'Eclairage et de Force, 90, Hue 
du Faubourg Poissonniérre, Paris 

Meyer (Ur. Paul), Aktiengesellschaft, Electrical 
Instrument Makera, 5/6, Lynarstrasse, Ber- 
lin, №. 39 

Michel & Trubert, Electrical Instrument Makers, 
105, Avenue Parmentier, Paris 

Micke, Dr P., Electrical Engineer, 11, Leipziger- 
platz, Berlin, W. 9 

Miclentz & Dalchow, Electrical Engineers, 17, 
Koethnerstr., Berlin, W. 

Mierisch, Arthur, Electrical Engineer, 200, 
Quai Јаштарев, Paris 

Miet, M. E., Electrical Engineer, 51-61, Rue 
Desrenaudes, Paris 

Mig not, Albert, Electrical Engineer, 18, Rue 
de la Biauchisscrie, Brussels 

Mijnssen & Co, Electrical Engineers, 211, 
Nieuwendijk, Amsterdam 

Mijois, F., Electrical Apparatus Manufacturer, 
10, Avenue de l'Alma, Paris 

Milde (Ch.), fils & Cie, Electrical Apparatus 
Manufacturers, 51, 53 and 60, Hue Desre- 
naudes, Paris 

Miller, Oscar von, Electrical Engineer, 3, 
Ferdinand Millerplatz, Munich, Bavaria 

Milligan, John C., British Commercial Agent, 
со British Consulate General, Zurich 

Mix, E. W., Electrical Еоріпеег, Cie Francaise 
pour l'Exploitation des Procédés, Thomeon- 
Houston, 12, Boulevard des Invalides, Paris 

Міх & Genest, Telegraph and Telephone 
Apparatus Makers, 67, Bülowstr. Berlin, W. 

Moesle & Co, Electrical Supply Dealers, 67, 
Lowenstrasse, Zurich I., Switzerland 

Mohn, Henry E., Electrical Engineer and 
Agent, Bergen, Norway 

Моћи ти, Dr. E., Electrical Engineer, 5, 
Munerstr., Berlin, W. 

Mois Scientifique et Industriel, Le (monthly), 
23, Boulevard dea Italiens, Paris 

Moissan, Prof. H., Electro-Chemist, 7, Rue 
Vauquelin, Paris 


Moleschott, Cav. C., Electrical Engineer and 
Agent, 58, Via Volturno, Rome; and at 
Milan 

Moll, Oscar, Managing Director of the Deutsch 
Atlantische Telegraphen Gesellschaft, 3-11, 
Stolkgasse, Cologne, Germany 

Mollenhot & Kruse, Screw and Insulator 
Makers, Neuenrade-j.-Westf., Germany 

Moller, Ozcar, Electrical Engineer, 3, Gran Via, 
Bilbao, Spain 

Monasch, B., Electrician, 72, Waldemansstrasse, 
Mülhausen, Germany 

Monzgin, E., Electrica! Engineer, 2, Rue Bague, 
Montmorency, S/O., France 

Monnier, D., Professor of Electricity, Ecole 
Centrale, 3, impasse Cothenet, 22, Rue de 
la Faisanderie, Paris 

Mons, A., Electrical Engineer, Ave de la Tour 
Henri, Fribourg, Switzerland 

Montetiore-Levi, Senateur G., Electrical 
Engineer, 34, Rue де Mérode, Brussels 

Monti (E.) & Co, Electrical Engineers, 41, Via 
Manzoni, Milan 

Monti (C.) & Co, Electrical Engineers, 36, Corso 
Porta Nuova, Milan ; and at Pavia 

Montiila, Fr., Electrica] Engineer, 
Spain 

Montpellier, J. A., Chief Editor of Z'Electri- 
cien, 3, Rue Lecourbe, Paris Ху“. 

Morakis, A., Chief Clerk Eastern Telegraph Co, 
Corinth, Greece 

Morand, Ph., Electrical Engineer, 36, Boul. 
Haussmann, Paris 

Mo:elli, Franco & Bonamico, Electrical Engi- 
neera, 5, Via Guastalla, Turin 

Morlé & Porché (M. Minssart, suce.), Telephone 
Apparatus Makers,115, Rue d’ Aboukir, Paris 

Moros, S., Electrical Engineer, Smyrna (Moros 
Smurna) у 

Mora (E.) & Cie, Battery Makera, 3. Rue St. 
Guilleaume, Courbevoie (Seine), France 

Moscow Electrical Co, Electric Light & Power 
Contractors, Demitrooka-st, Moscow 

Mosenthal, Charles de, Consulting Electrician 
& Patent Agent, 3bie, Rue Labruyere, Paris 

Moser, Dr. James, Consulting Electrician and 
Docent at the University, 25, Laudongasse, 
Vienna, VIII. 

Moskaleff. —, Electrical Engineer. Municipal 
Electricity Station, Orenbourg, Russia 
Moskalew, W. L., Electrical Engineer, 

Nicolaievskaia St Petersburg 

“ Motor," Aktien Gesellschaft fur angewandte 
Elektricitat, Electrical Engineers and Con- 
tracture, Baden. Switzerland (Motor Baden) 

Motzkau, Е. A., Electrical Engineer, 9, Prins 
Alorechtstr., Berlin, S.W. 12 

Mouborne A.) ainé et fils, Electrical Engineers, 
20, Rue de Jn Folie Méricourt, Paris 

Mouchot, R., Electrical Engineer and Repre- 
sentative of Brown, Boveri & Со, 34, Boul. 
Anspach, Brussels 

Mour!on, Ch., Electrical Eagiueer, 102, rus du 
Marais, Brussels 

Mühlebach Gebr., Electrical Instrument 
Makers, Entlebuch (Lucerne), Switzerland 

Mulder, Herm. J., A. I. E. E., Electrician, Electro- 
technische Industrie, Slikkerveer, Holland 

Mülhauser Elektricitatswerke A.-G., Mulhouse, 
Alsace, Germany 


Malaga, 
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Mullendorff, Dr. E., Electrical Engireer, 24 and 
25, Bulowstr., Berlin, W. 

M.ller, Adolf, Manager Accumulatoren Werke 
A.-G., 31a, Louisenstr., Berlin. N.W. 

Muller. Lud w., Electrical Engineer and Manager 
of the Stadt. Elektricitutswerke, Hilde- 
sheim, Germany 

Muller. Max, Electrical Engineer, Westinghouse 
Elektr. A.- G, 91, Jagerstr., Berlin, W. 

Miller, Th., Dynamo and Motor Maker, Zerbst 
(Anhalt), Germany 

Mulvad, Carl, M. I. E. E., Telegraph Engineer, 
Royal Danish Telegraph. Copenhagen 

Munck, H. C. C. S., E.cctrician, Gt. Northern 
Telegrapli Co, Libau, Russia 

Munk's E., Nachfolger. Electrical Engiucer, 
1o, Praterstrasse, Vienna II. 63 

Munzing, K., Electrician, Jena, Germany 

Миге, Gg. Jb., Maker of the Murrle Water 
Sull and Distilling Apparatus for Elec- 
tricity Worke, Pforzheim, Germany 

Mutz |J.) & Co. Manufacturers of Electric 
Light Fittings, 12, Rictnergasse, Vienna I. 


— N 


Nater, Пг. H. A., Electrician, Oude Haven, 
Zierkzee, Holland 
Naglo. Emil, Electrical Engineer, 2, Eichen- 
strast e, Bersin, 8.0. 33 
Navorehi, L., Telephone Apparatus Manufac- 
turer. Nowi-Peterhoff, Russia 
Nagtglas- Versteeg, C. D., Consulting Electrical 
Еритеег, 20, Nieuwe'8 Gravel-weg, Bus- 
eum, Holland 
Nature, La weekly, published by С. Masson, 
120, Boul.S.Germain, Paris(Ann.sub., 267.) 
Naud, C., Publisher of L' Eclairage. Electrique, 
and all kinds of Technical Publications, 
3, Ние Racine, Paris 
Negreano, D., Professor of Physics, 17, Strada 
Popa Rudu, Bucharest, Roumania 
Neesen, Prof. Dr., Electrician, 31, Ansbachorstr., 
Berlin, W. 
Neofanides, N., Clerk-in-Charye, Eastern Tele- 
graph Co, Piræus 
*Nerpst, Dr. Walter. Professor of Physical Elec- 
бто- Сћеппе ту, The University, Gottingen 
Nerz. Fidelis, Electrical Engineer and Bu:inesg 
Manager, Siemens-Schuckert Werke, Nu- 
remiburg 
Netherland Bell Telephone Company, Dam. 
straat, Amsterdam (Jelephoon Amsterdam) 
Neuburger, Dr. A., Editor of Elektrochemische 
Zeitschrift, 4, Courbierestr., Berlin, W. 
Neufeldt & huhnke, Electrical Engineers, 43, 
Jurgmannstr., Kiel 
Neumann (Hans) & Co, Electric Supplies 
Manufacturers, 6, Linketrasse, Berlin, W. 
Neustadt, L., Electrical Engineer and Manager, 
Мевзгв. Ganz & Оо, Budapest 
Neville (Julius G.) & Co, Representatives of 
Messra. Crompton & Со апа Davey, Рах- 
man «& Co, Calle de Alcala 33 & 35, Madrid; 
and at Barcelona 
Nevsky Company for the Exploitation of Elec. 
tric Energy, 18-27, Ekaterininsky Canal, 
St. Petersburg 
Niclausse, J. & A., Boiler Makers, 24, Кие des 
Ardennes, Paris  (Generateur Paris) 


Niederschlesische Elektricitiits und Kleinbahn 
Aktien Getellschaft, Waldenburg. Germany 

Niemann (C.) & Co, Electric Light Fittings 
Makers, 16. Kommandtantenstr. Berlin, S. W. 

Niethammer, Dr. F., Professor of Electrical En- 
gineeriog, Technische Hochechule, Brünn, 
Austria 

Nigra, G., Electrical Engincer,48,Corso Venezia, 
Milan, Italy (Nigra Milan) 

Nippoldt, Dr. W. A, Electrical. Engineer, 
Yrankfort-on- Main 

Niquet, E., Dynamo Maker, 3, Rue Turgot, 
Paris 

Nixon, Wm. F, Electrical Engineer, 22, Strada 
Leone, Floriana, Italy 

Nizzola, A., Electrieal Engineer and Manager, 
* Motor” Aktiengesellschaft für Ange- 
wandte Elektrizität, Baden, Switzerland 

Noble, Geo. St., Electrician, Pelayo 12, 
Barcelona (Noble Barcelona, 7 22) 

Nolst Trenité, F., Electrical Engineer, Helle- 
voetsluis, Holland 

Nolzen, F., Electrical Enjineer, 4,8, Konigin 
Augusta Halle, Cologue 

Noodt (Allut) and Meyer, G.m.b.H., Insulating 
Material Manufacturers, 13. Nollendorf- 
strasse, Berlin, W., 30 (Ituberoid Berlin) 

Norberg-Scbulz, T., Engineer. City Electric Light 
Worka, 14, Rosenkrantzyaden, Christiania 

Norddeutsche Elektricitata Gesellschaft, 12, 
Langeninarkt, Danzig, Germany 

NORDDEUTSCHE SEEKABELWERKE 


AKTIENGESELLSCHAFT, Submarine 
Cable Makers, Layers and Repairers, 
Nordenham a/ Weser, Germany (Seekabel- 


werke Nordenham, 11) Вее Advt., p. 1290 

Nordhausener Strassenbahn und Elektricituts- 
werk, Nordhausen, Germany 

Nordhiiuser Elektricitats-Gesellechaft (H. Un- 
verzugt & Со, G. in. b. II.), Nordhausen, 
Germany 

Nordisk Elektrick Ledningstrand and Kabel- 
fabrik, Electric Wire and Cable Manufac- 
turers, 105, Ryesgade, Copenhagen, О. 

Norsk Dynamofubrik, Electrical. Engineers, 8, 
Grubbegade, Christiania 

Nostitz & hoch, Electrical Instrument Makers, 
3, Zwickauerstr, Chemnitz 1.-8., Germany 

Nothomb, L., Manager Cie Generale Franco- 
Russe d'Accummulateurs, 12, Millionnaia, 
St. Petersburg 

Nuovo Cimento, Il (monthly), Pisa, Italy (Ann. 
sub., P.U., £1) 

Nürnberger Hercules Werke A.-G., Conduit 
and Tube Makers, Nürnberg 


— О’ а 


Oederlin (E.) & C», Manufacturers of Electric 
Light Fittiogs, Baden, Switzerland 

Oesterreichische Gaeglulliebt und Elektrizi- 
tutszeselischaft, 4, ` Bchleifmuhlgasse, 
Vienna 1V. I : 

Oesterreichische Siemens - Scbuckert Werke, 
Electrical Engineers, 150, Engerthstr., 
Vienna 

Oesterreichische Union Elektricitats Gesell- 
schaft, 6, Gumpendorferstrasse, Vienna VI, 
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Oeyan, B., Electrical Engineer and Joint Мапа. 
ger of Elektrisk Bureau, 31, Dokveien, 
Christiania (Klektriken Christiania) 

Officina Elettrica (Soc. Anon.), Electrical Ea- 
gineers, 9, Via Vitt. Colonna, Milan 

Ohlinger. F., Maker of Electric Light Fittings, 
65, Rue du Faubourg St. Denis, Paris 

O'Keenan, C. E., Electrician, 168, Rue de 
Grenelle, Paris 

Oldenbourg, В. von, Publisher of Electrical and 
Scientific Books, 11, Glückstrasse, Munich ; 
and Berlin, W. 10 

OLIVETTI (c.) & CO, Electrical Instrument 
Makers, 7, Via Dante, Milan | 

Olivier (C.) & Cie, Electrica] Apparatus Manu- 
facturere, Ornans (Doubs), France 

Olszewic and Kern, Electrical Engineers, 20, 
Polekaya-st, Odessa; 39, Krolenska, War- 
eaw ; and at Kiew, Russia 

Orenburg Municipal Electricity Works, Oren- 
burg, Russia 

Orth, Dr. L. v. Electrical Engineer, 9, Ludwig- 
skirchstrasse, Berlin, W. 

Ortigosa & Co, Electric Light Contractors, 
Pampluaoa, Spain 

Orval, André, Electrical Engineer & Managing 
Director, Soc. anon. le Phoenix, Ghent 

Ostwald, W. F., Ph.D, M.D., Professor of 
Physical Chemistry, 2 and 3, Linnestrasse, 
Leipzig 

Otten, Dr. J. D., Manager Batavia Electric Tram- 
way Со, 80, van Baerlestraat, Amsterdam 

Ouli (Kr.) & Sórensen, Electrical Engineera and 
Agente, Christiania 


P — 


Tabst, Ernst, Electrical Apparatus Manufac- 
turer, Bellevue-Coepenick, bei Berlin 
Paceard Freres, Electrical Engineers, 182, 
Boul. de la Villette, Paris 

Pacinotti, Prof. Antonio, Consulting Electrician, 
Pisa, Italv 

Paege (В.) & Co, Insulating Material Manufac- 
turers, 14, Kaiserin Augusta-Allee, Berlin, 
N.W., 87 (Isolirpuene Berlin) 

Page, M. A., Supt. Eastern Telegraph Со, 
Larnaca, Cyprus 

Palaz, Prof. Dr. А. Consulting Electrical 
Engineer, The University, Lausanne 

Pandiani, Enrico, Electrical] Engineer, 23, Via 
Boccaccio, Milan 

Panofsky, Josef, Dealer in Electrical Supplies, 
Hamburg 

Panzarasa, A., Consulting Electrical Engineer, 
42, Foro Bonaparte, Milan, Italy 

Parenthou, E., Manufacturing Electrician, 12, 
Rue d'Angleterre, Lille (Nord), France 

Parmann, Gunnar, Chief Engineer, Electrical 
Works, Arendal, Norway 

Parsons, Dr. F. J., Electrical Engineer and 
Assistant Manager of the Cie Francaise 
pour l'Exploitation des Procédés Thomson- 
Houston, 10, Rue de Londres, Paria 

Parvillée Frères & Co, Makers of Porcelain for 
Electrical Parposes, 20. Rue Gauthey,. Paris 

Parvillée, Louis, Electrical Engineer and 
Manaying Director, Société des Anciens 
Etablissements Parvillee & Cie, 29, Rue 
Gauthey, Paris 


Passavant, Dr. H., Electrical Engineer, 35° 
Luisenstrasse, Berlin, N.W. 

Passburg, E., Manufacturer of Cable Drying 
Machinery, 33, Brücken.allee, Berlin, N. W. 
(Emil Passburq Berlin) 

Patz, Louis, Maker of Dynamo Brushes, 26, 
Kyfthüusserstr, and 43, Kirchengasse, 
Vienna УП. ; and Dresden, A. 19 

Paucksch (H.) Act.-Gea., Steam Engine Builders, 
Laudsberg-a-W., Germany 

Paulsen, Е. A., Supt, Great Northern Telegraph 
Company, Calais 

Pauly (G.) & Co, Electric Cable & Wire Makers, 
Mengen (Württ.), Germany (Pauly Mengen 
Кати 

Есон (C. & Cie, Incandescent Limp 
Makers, Angy, par Mouy (Oise), France 

Раугага, E, Maker of Electric Furnaces, Avenue 
de Vizelle, Grenoble, France 

Paz & Silva (Soc. anon.), Electrical Engineers, 
55, Rue St. Anne, Paris 

Pecard Frères, Electrical and Mechan'cal En- 
gineers, Nevers, France 

Pellas, Cav. S. v., Agent, Western Union Tele- 
graph Co, Via San Luca, 10, Genoa 

Pellas, Eugène, Agent, Western Union Telegraph 
C», 11, Rue Scribe, Paris | 

Pellat. Prof. Henri, Electrician, 23, Avenue de 
l'Observatoire, Paris 

Pellissier, G., Electrician, 16, Rue Singer, Paris 

Peloux, А. Electricity Meter Manufacturer, 
17, Boul. James Кагу, Geneva 

Pelz, G., Electrical Engineer, 6, Kaplanstr., 
Konigsberg-i- Pr., Germany 

Pemsel, Friedr., Carbon Plant Manufacturer, 
Nureinburg, Germany 

Pena, Luis de la, Consulting Electrical and 
Mining Engineer, Olozaga, 13-30, Madrid 

Pender, W. E., Electrician, Eastern Telegraph 
Co, Carcavellos, near Lisbon 

Penotti, Giov., Lightning Conductor Manu- 
facturer, 24, Via Lagrange, Turin (Penotté 
Turin) 

Perci & Schacherer, Ltd, Makers of Wires and 
Cables, 1, Kilsó Fehérvari-utcza, Budapest, 
Hungary (Kabel Budapest? 

Pereira, Alfredo, Director-General of Portuguese 
Telegraphs. 125, Rua das Тапаз, Lisbon 

Pernet, Dr. J., Electrician and Professor at tho 
Ecole Polytechnique, 84. Hofstr., Zurich 

Perreur-Lloyd & Co, Electrical Engineers and 
Contractors, 16, Boulevard Jourdan, Paris 

Perrin, Jean, Professeur А l'Éco'e Normale 
Superieure, 45, Rue d'Ulin, Paris 

Persicaner & Co, Electrical Eucineers, 57, 
Bülowstrasse, Berlin. W.; 7, Liebenberg- 
gasse, Vienna, I.: and at Budapest 

Peters, Dr. Franz, Editor of the Centralilatt 
fur Accumulatoren und Elementenkunde, 
40. Bellernestr. (гова. Liclitefelde- West, 
Berlia 

Peters, Th., Direktor Verein Deutscher In- 
genieure, 43. Charlottenstr., Berlin, N.W. 

Petersen, Alb., Telegcaph Engineer, Govern- 
ment Telegraphs, Arendal, Nor way 

Petersen. J. A. P., Superintendent Gt. Northern 
Telegraph Со, Nystad 

Petit (L.) & Co, Electric L/g^t Fittings Man 1- 
facturers, 6, Rue Notre Dame de Nazireth, 
Paris 
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Petri & Dalheim, Electrical Apparatus Manu- 
facturers, 44, Wilhelmstrasse, Berlin, W. 

Peukert, Prof. W., Electrician and Director of 
the Electrica] Laboratory of the Herzog- 
liche Technische Hochschule, Brunswick, 
Germany 

Peyer, Favarger & Cie, Electrical Apparatus 
Makers, 9, Rue des Terreaux, Neuchatel, 
Switzerland 

Pfanhauser, Wilhelm, Manufacturer of Electro- 
platers’ and Electrotypers! Plaut, &c., 5, 
Alte Jakobstr., Berlin, S. W. 

Pfankuch, Carl, General Manager Helios Elektr.“ 
Act.-Ges., Koln-Ehrenfeld 

Pfeiffer, Arthur, Maker of Instruments of Pre- 
cision, Wetzlar, Germany (Pfeifer Wetzlar) 

Pfister & Streit, Electrical Instrument Makers, 
Seilerstrasse, Berne- Switzerland 

Pfluger Accumulatoren Werke A.-G., 45. Luisen- 
strasse, Berlio, N. W. 6; and work:) Ober- 
echonweide (Traction Kerlin) 

Philips & Co, facandescent Lamp Makers. 
Eindhoven, Holland (Philips Eindhoven) 

Phillips, E. G., A. M. I. M. E., Consulting Elec- 
trical Eagineer, Conde de Aranda 1 (esq. 
Calle Serrano), Madrid 

Physikalisches Institut der Technischen Hoch- 
schule, Bismarckplatz, Dresden (Prof. Dr. 
Hallwache, Director) 

Physikalische Zeitschrift (fortnightly).2, Königs- 
strasse, Leipzig (Prof. Dr. E. Riecke and 
Prof. Dr. Н. Th. Simon, Göttingen, Editors) 
(Ann. Sub., 222.) | 

Physikalischer Verein, Frankfort-on-Main 

Physikalisch-Technisehe Reichsanstalt. 254, 
Marchstrasse, Charlottenburg, Berlin. (Pr. 
Fried. Kohlrausch, President and Director 
of First Division; Prof. Dr. E. Hagen, 
Director of Second Division) 

Piat (А.) & ges ls, Electrical and Mechanical 
Engineers, 85-94, Rue St. Maur, Paria ; and 
Usines де Ja Magdeleine, Soissons, France 

Piazzoli, Cav. Uff. Emilio, Engineer and Director 
Socleta Sicula Imprese Elettriche, Palermo, 
Sicily 

Piccard & Piccard, Electrical Accessory Manu- 
factarers, 12, Rue d'Ecluses, St. Martin, 

. Paris 

Piccard, Pictet & Co, Engineers and Turbine 
Makers, 109, Route de Lyon, Geneva 

Picon, К. V., Electrical Engineer, 41, Rue St. 
Ferdinand, Paris 

Pieper, H., Legiön d’Honneur, Managing Director 
of Compagnie Internationale d'Electricité, 
L'ége, Belgium (Electron Liege, 501 and 
$96) And International Electrical Engi- 
neering Co, Clun House, Surrey.st, Strand, 
London, W. C. (Clunch London, 3227 
Gerrard) 

Pilivuit & Cie, Electrical Apparatus Manu- 
facturers, Mehun-sur-Yèvre (Cber), France 

Pillou, E., Electric Light Fittings Maker, 38, 
Rue de Turenne, and 16, Rue des Minimes, 
Paris 

Pinto d'Almeida, V., Dynamo Maker, 173, 
Rue de S. Antonio, Oporto 

Pintsch Gebr., Incandescent Lamp Manufac- 
turers, 27, Skalitzerstrasse, Berlin, 8.0. 
(Siriuslampe Berlin); and Fürstenwalde-a.- 
Spree 


Pirelli & Co, Telegraph Engineers and Con- 
tractors, Telegraph Works, 21, Via Monte 
Napoleon, Milan; nnd at Spezia, Italy (G. B. 
Pirelli, Man. Director) (Gomma Milano, 817 
and 7045) 

Piva, А. С., Electrieal Engineer and Agent, 54, 
Foro Bonaparte, Milan 

Planas, Flaquer y Cia. Electrical Engineers 
and Contractors, 12, Plaza de Cataluna, 
Barcelona 

Planck, Prof. Dr. Max, Consulting Engineer, 
1, Achenbackstrasse, Berlin, W. 

Planiawerke Aktiengesellschaft für Koblen- 
fabrikation, Planie, bei Ratibor, Ober- 
Schlesien, Germany (Herren J. Rudolphs 
& У. Melcher, Managers) 

Planté, Ch., Electrical Engineer, 116, Rue 
Notre Dame, Saintes. France 

Playa, José, Electrical Engineer, Cousejo de 
Ciento 389, Barcelona, Spaia 

Plechati J.) & Со, Incandescent Lamp Makers, 
39, Fiorastrasse, Berlin-Vankow (Plechaté 
Pankow) 

Podobjedotf (M. M.) & Co, Electrical Engineers, 
Contractors and Agents Nijigorodskaya-st, 
14, St. Petersburg; and at Moscow 

Pohl Gebr., Electrie Light Fittings Manufac- 
turers, Schmiedeberg-i.-Rsgb., Germany 

Poincaré, Professor H., Electrical Eogineer, 
63, Rue C'aude Bernard, Paris 

Poll, P. A., van der, Electrical Engineer, 20, 
Const. Huygenstr 65, Amsterdam 

Pongs & Co, Electrical Agents, Arnheim, and 
The Hague, Holland 

Роп пеге, H., Professor of Metallurgy and 
Applied Electricity, The University, Lou- 
vain 

*Ророй, Alex., Electrician and Professor at the 
Electrotecbuical Ius.itute, St. Petersburg, 
Russia 

Popp, Victor, Electrica] Engineer, 14, Rue 
Margueritte, Paris (Poppair Paris) 

Poppenburg, Joh. von der, Accumulator Maker, 
31, Wallstrasse, Charlottenburg. Berlin 

Porzellanfabrik Hermsdorf 8.-А., Makers of 
Poreclain Insulators, de, Sachsen-Alten- 
burg, Germany 

Porzellaufabrik P. H. Rosenthal & Co., A.-G., 
Insulator Makers, Selb. Bavaria 

Póschl, Emerich, Electrical Engineer, Messrs, 
Ganz & Co, Budapest 

Postel-Vinay, A., Electrical Engineer, 219, Rue 
de Vaugirard, Paris 

Potron, E., Manufacturer of Electrical Apparatus, 
40, Ave de la Republique, Paris 

Poulsen, Е. A., Controller, Gt, Northern Tele- 
graph Co, Calais 

Poulsen, V., Telephone Engineer, 2, Vestervold- 
gasse, Copenhagen 

Pozzi, Fr., Engineer, Società Napoletana per 
Imprese Elettriche, Naples, Italy 

Pozzo Attilio) & Co, Dealers in Electrical Sup- 
plies, 3, Piazza Fossatello, Genoa; and at 
"Turin and Milan ` 

Prager Elektrotechnieche Comm.-Ges. (Jan- 
dowiek & Co), Electrical Engineers, 259, 
Hudolfstrasse, Prague, Bohemia 

Preho, W. vao, Electrical Engiaeer, Haagsche 
Trammaatschappij, 32, Elandstraat, The 
Hague, Holland 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury-court, Fleet-street 
London, any Alterations or Corrections necessary in the above particulars. 
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Prometheus (weekly), 7, Dornbergstr., Berlin 
(Ann. sub., P.U., 18/6) 

* Prometheus ” Gesellschaft (m.b.H.), Electric 
Heating and Cooking Apparatus Manufac- 
turers, Bockenheim, Frankfort-on-Main; 
and at Vienna, Patis, «с. See also BRITISH 
DivistoN | 

*Puluj, Dr. J., Professor of Electrical Engineer- 
ing nt the Imperial Polytechnic School, 
Prague 


Q 


Quaglia (G., & Cia, Electric Light Engineers 
and Contractora, Vicenza, Italy 

‘Quanonne, F., Electrical Engineer, 161, Rue 
Belliard, Biussels 

Qué'ard & Cie. (Soc. anon.), Electrical Engi- 
neers,Neuville-8ur-Orne,Bar-le-Duoc,F rance 

*Quiucke, Frof. G., Heidelberg University, 
Germany 


Raabe, W., Electrical Engineer, 21, Schiffbauer- 
damm, Berlin, N.W. 6 

Raucke Gebr., Electrical Engineers, 12, Adal- 
beristeinweg, Aachen, Germany 

Racapé, А. L., Electrical Engineer, 28, Rue de 
Miromesnil, Paris 

Radiguet —.ElectricalApparatusManufacturers, 
15, Boulevard des Lilles-du-Calvaire, Paris 

Raffard, N. J., Consulting Electrical Engineer, 
5, Avenue d'Orleans, Paris 

Rambert, M., General. Manager Cie де l'Indus- 
trie Electrique et Mécanique (Brents 
Thury), Geneva : 

Ramel, Geo. T., Mechanical Engineer, 37, 
Nordetr, Zurich, IV. 

Hamis, Petit, Guillamot & Cia (Sociedad 
Electrica), Electrical Engineers, 90, San 
Pablo, Barcelona 

Raps. Prof. Dr. A., Electrician, Markgrafenstr, 
Bern, S.W. 

Rasch, E., Director Mix & Genest A.-G., 67, 
Dulowstr., Berlin, W. 

Rasmussen, J. N., Director-General of Tele- 
graphs, Christiania, Norway 

*Ratbenau. Emil, General Manager Allgemeine 
Elektricitats-Gesellschaft, 22, Schitlbauer- 
damm, Berlin. N.W. 

Rathenau, Dr. W.. Electrical Engineer, Berliner 
Handelsgesallschaft, 22, Schitfbauerdan:m, 
Berlin, N.W. 

Ravel (Lucien), Limousin (Н) & Cie, Electrical 
Evoginecra, 13, Rue de Maubeuge, Paris 

Bavenc. Wilh., Incandescent Lamp Maker, 
62 Z, Kleiststr. 39. Berlin W. 

Rawicz A.) & Со, Electrical Engineers and 
Agents, 12, Erywanska-st, Warsaw 

Raymond, George, Superintendent Eastern 
Telegraph Company, Corfu 

REDINGER, NORBERT, Expert Maker of Raw 
Hide Gears, Trappelgassen, Vienna, IX. 
Bee Advt., p. 1214 

Ке, Prof. Filippo, Electrician, Licata, Sicily 

Rechuiewshi, W. C., Electrical Engineer, 1, 
Avenue de l'Alina, Paris 

Regina Dogenlampeu Fabrik (G. m. b. H.), Atc 
Lamp Makers, 37, Aachenstr., Kuln,Germany 


— e ſnm—— 


Reich, Emil, Manager Kabelfabrik A.-G., 
Vienna XIII/2 

Reich, Schmidt & Со, Electric L/ght Fittings 
Makere, Neustadt-a.-d.-Hardt, Germany 

Reichardt, G., Electrician, Physikalisch-Tech- 
nische Reichsanstalt (Abtheilung II.), 
Charlottenburg, Berlin 

*Reicbel, Dr. W., Chief Engineer, Electric Rail- 
way Dept, Siemens-Schuckert Werke G. 
(im. b. H.) 3, Askanischer Platz, Berlin. S. W. 

Reichel, H., Electrical Engineer. Siemens- 
Schuckert Werke, Askunis Бег Platz, Berlin 

Reinhold (R.) & Co, Electrical Engineers, 
Gorlitz, Germany 

Reiniger. Gebbert & Schall, Electrical Engineers, 
Erlaogen, Germany; and at Berlin, 
Vienna, &c. 

Reiss & Klemm, Smull Motor and Fan Makers, 
18, Sta:lschreiberstrasse, Berlin, S. 

Reisser, Wilh., Elec. Eng., 13a, Wilhelmsplatz, 
Stuttgart (Paul Reisser, Proprietor) 

Renon (Vve) & fils, Electric Light Fittings 
Makers, 12, Rue Payeune, Paris 

Renisch Herm., Chief Electrical Engineer, 
(ruesstablfabrik, F. Krupp, Essen-a.-Ituhr, 
Germany 

Rensing, Joseph, Electrical Engineer, Körting 
& Mathiesen, Leutzscb, bei Leipzig 

Ressing, A. W., Engineer and Manager Muni- 
cipal Electricity Works, 213, Achterburgwal, 
Amsterdam 

Reval, Louis, Accumulator Maker, Thury-Har- 
court (Calvados), France 

Revista de Obras Publicas (weekly), Puerta del 
Sol, 9, pral., Madrid. (Ann. sub., 13s. 64.) 

Revista. Minera, Metalurgica y de Ingenicria 
(Ist, Sth, 16th and 24th of month), 3, 
Villalar, Madrid (Ann. sub., £1) 

Revista Tecnologico Industrial (monthly organ 
of the Asociación de Ingenieros Indus- 
triales), 9, Calle de Pelayo, Barcelona 
(Ann. sub., 12 pesetas- 95. 64.) 

Revue de i Electricité et del Eclairage en Genéral 
(semi-monthly), Berne (Ann. sub., 8 
(га, .- 6s. 64.) 

Revue pratique de UElectricite, Sciences et Com- 

merce (semi- monthly), 9, Faub.Poissonniére, 

Paris. (Aun. sub., P.U., 13 fr. 2160s.) (Mer. 

cator Paris) 

Jean, Electrical Engineer (Sautter, 
Marlé and Cie), 26, Ave. de Suffren, Paris 
Rheinisch- Westfälisches Electricititswerk, Elec. 

tric Light Engineers, Dusseldorf, Germany 

Bheini-ehe Bogenlampe Fabrik (G. m. b. Н. 
Are Lamp Makers, Rheydt, Germany 

Rheinische Elektro-Maschinen-Fabrik, Dynamo 
& Motor Makers, 102, Blumenstrasse, Кге- 
feld, Germany 

Rheinische Schuckert Gesellsehaft für Elek. 
trische Industrie A.G., Munnheim, Germany 

Rich, Th., Electrical Engineer, 4, Seminar- 
strasse, Carlsruhe, Baden, Germany 

RICHARD, JULES (Sucer.), Scientitic Instru- 
ment Maker, 25, Rue Melingae (ane, 
Inipasse Fessart;, Belleville, and 3, Rue 
Lafayette, Paris (Enregistreur Paris) 
(Joseph Levi and Со, 97, Hutton-garden, 
London, E.C., Agents: See Advt. p. 1326 

Richter (Dr., Weil & Co, Electrical Engineers, 
Frankfort-on- Main 
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Richter, Gustav, Elec'rica! Apparatus Manu. 
facturer, Porzellan, Manufacturer, Char- 
lottenburg. Berlin 

Richez & Cie, Electrical Engineers, 61, Rue du 
Pont Neuf, Brussels 

Bieter (Joh. Jac.) & Co. (Soc. an.), Electrical 
and Mechanical Engineers, Winterthur, 
Switzerland 

*Rizhi, Prof. А. Consulting Electrician, 
Physical Institute of the University of 
Bologna, Bologna, Italy 

Rijk, W. F. А. de. Director of State ТеІергарћз, 
Groote, Kade В 38, Goes, Hol'aud 

Rijn, C. van, Consulting Electrical Engineer, 143, 
Wijnhaven, Rotterdam i £lectric Rotterdam 

RILEY & CO, Manufacturing Electrical Engineers 
and Contractors, Calle de San Bernardo 7, 
Madrid, Spain Works: Pacifico 12 (Riley 
Madrid) 

Rillict, A., Profes or of Physics, 16, Rae Bellot, 
Geneva 

Rinaldi V.) & Co, Electrical Engineers, Cas- 
telfranco, Veneto, Italy 

Ringsdortf, P., Dynamo Brush Maker, Essen- 
Rubr, Germany 

Ritter, A., Consulting Engineer and Patent 
Agent, 2, Lirsigstrasse, Basle, Switzerland 
(Patent Basle) 

Ritter, В. B., Electrical Engineer, 36, Route 
Neuve, Fribourg, & Porrentruy, Switzerland 

Litter and Uhlmann, Electrical Apparatus 
Makers, 4, Clarastrasse. Basle, Switzerland 

Rittershaus & Belecher, Cable Machinery Manu- 
facturers, Unter-Barmen, Germany 

Rochat, С., Electrical Engineer and General 
Manager of the Geneva Electric Tramways, 
Geneva 

Rochefort, O., Electrical Engineer, 4, Rue 
Capron, Paris 

Rochefort, O., Wireless Telegraph Apparatus 
Manufacturer, 105, Boul. Haussmano, Paris 

Roessler, Dr. G., Professor of Electrieal Bogi- 
neering, Berlin Technische Hochschule, 56, 
Lutzowstrasse, Berlin, W. 

Rogier, Smayghe & Co, Incande:cent Lamp 
Makers, Breda, Howland 

Rohrbeck, E., Electrical Engineer, 7, M«ioin- 
gerstr., Schamberg, bei Berlin 

Roiti, Prof. Antonio, Electrician, R. Instituto 
di Studi Superiori, 3, Via Gino Capponi, 
F lorence, Italy 

*Rontgen, Prof. W. C., Professor of Physics, The 
University, Munich, Germany 

Rossen, Alf., Engineer-in-Chief to Ministry of 
Railways, Posts and Telegraphs, 19, Rue 
des Méaapiens, Brussels 

Rose. J. R., Superintendent Eastern Telegraph 
Company, Vigo, Spain 

Rosenberg, Dr. E., Electrical Engineer, 1074, 
Brumentetr., Berlin, N. 

Rosenthal, Prof. Dr. J., Electric an, Erlangen, 
Germauy 

Rosier fils & Dareste, Electrical Engineers, 191, 
Rue Lafayette, Paris 

Rossem, Dr. А. С. van, Nz, Electrical Engineer, 
205, Mathenesserlaan, Rotterdam 

Rossi, Francesco, Electrical Engineer and Agent 
for SchalzAccumulator, Via Canova II, Milan 

Rossi & Bchmidt, Electrical Engineers, 1, Via 
S. Lucs, Genoa (Rossi Schmidt Genoa) 


Roth, H., Electrical Engineer, Eidg. Gemie- 
bureau, Berne, Switzerland 

Rouart Frères et Cie, Mlectrical Engineers, 
36, Rue de Lisbonne, Paris 

Rouma, A., Electric Light Contractor, 62, Rue 
Vert Bois, Liège, Belgium 

Rousseau (Constant) & Cie, Battery Makers, 
113, Boul. Sebastopol, Paris ; and 173, Route 
de Flandre, Aubervilliers (Seine», France 

Rousselle (Ch.) & Tournaire, Electrical En- 
gineers, 52, Rue de Dunkerque, Paris 

| (Roustour Paris) 

Коши, J. L., Electrical Engineer and Expert, 
15, Rue St. Dominique, Lyons 

Rouvroy, E., Electrical Engineer, 
d Anvers, Ghent 

Roux, Gaston, Electrical Engineer, Directeur 
du Bureau de Contróle des Installations 
Electriques, 12, Rue de Clichy, Paris 

Rowe. W. G., Superintendent Direct Spanish 
Telegraph Co, Rue St. Cununt, Marseilles 

Rowland Te'egraphic Co, 39, Boul. Haussmann, 
Paris 

Royal Hungarian Joseph Technical University, 
Electrical Laboratory, Budapest 

Rubens, Dr. H., Professor of Physics, Tech- 
nische Hochschule, Wannsee, Berlin 

Rudén & Norén Aktiebolag, Electrical Instru- 
ment Makers, 9, Vasagatan, Stockholm 

Rudi, Wilhelm, Electrical Apparatus Maker, 
Urach.i.-Wiirtt, Gerinany 

Ruedin, Louis, Electrical Engineer, 
Switzerland 

*Ruhmer, E., Physikalisches Laboratorium, 248, 
Friedrichstr, Berlin, В.М. 48 

Ruhstrat Gebrüder, Manufactnrers of Electrical 
Apparatus, Gottingen, Germany 

Rumänische Gesellsobaft für Electrische und 
Industrielle Unternehmungen, Bucbarest 

Ruoff (E.) & Со. Electrical Engineers and Теје- 
phone Apparatus Manufacturers, 16, Rue 
Popincourt, Paris 

Rupp, Dr. H., Chief Electrician, Brown, Boveri & 
Co, Baden, Switzerland 

Russian Tudor Accumulator Company, Pes- 
sotschaja Uliza 41, St. Petersburg 

Russian Union Electric Co, Radow, Poland 

Russische Gesellschaft fur Exploitation Elek- 
trischer Kraft, 27, Nevsky Prospect, St. 
Petersburg (N. Demtschineky, President) 

Rylander & Rudolphs Aktiebolag, Carbon Мапи» 
facturers, Stockholm 


23, Rue 


Baden, 


Sabater, Salvador, Agent Eastern Telegraph 
Company, Ltd, 5, Calle del Péz, Madrid 

Sachs (Robert) & Со, Electrical Apparatus 
Manufacturera, 33, Ritterstr, Berlin, S. 42:; 

Siichsischo Akkumulatoren- Werke A.-G., Accu- 
mulator Makers, 107, Rosenstrasse, Dresden 

Sächsische Broncewaarenfabrik A.-G., Makers of 
Electric Light Fittings, Wurzen, Saxony 

Sack (Daniel), Hubert & Co, Biectrical Engi- 
neers, 55, Rue Legendre, Paris 

Sack, D. Hilmar, Electrical Engineer, Ai. 
Tempelherrnstr., Berlin, S. 

Sadowsky, Prof. A., Electrician, Turiew (Dorpat) 
Russia 
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Sahulka, Dr. John, Electrician, Vienna 

Sainte (А.) & Cie, Electrical Apparatus Makers, 
95, Rue Oberkampf, Paris 

St. Petersburg Electric Light Co, 1, Nadejdin- 
вкауа-8%, St. Petersburg 

St. Petersburger Waggonbau Gesellschaft, 
Accumulator Makers, Sabalkansky Pr 99, 
St. Petersburg (I «7g20nbau St. Petersburg) 

Sakellarides, D., Oflicer-in-Charge, Eastern 
Telegraph Company, Dardanelles 

Salomona, Prof. B., Managing Director, Elektri- 
zitats A. G. Vorm. W. Гаћшеуег & Co, 45, 
Hochsterstrasse, Frankfort-on-the-Main 

Sanchez, M., Agent, Western Union Telegraph 
Co, 27, Ronda 8. Antonio, Barcelona 

Sandenbergh Matthicssen, A. J., Electrical Ea- 
giueer, 37, М. Uitleg, The Hague 

Santos y Silva, Carlos, Agent Europe and Azores 
Telegraph Co, and Eastern Telegraph Com- 
pany, 120, Rua dos Capellistas, Lisbon (16.3) 

Sauer, Max, Electrical Engineer, 16!!!, Tempel. 
herrenstraase, Berlin, S. 55 

Sautter, Gaston, Electrical Engineer (Sautter, 
Harle & Cie), 26, Ave de Suffren, Paris 

UTTER, HARLE & CIE, Electrical Engineers 

and Makers of Electrical Machinery, 26, 
Avenue de Suffren, Paris (Sautter Lemon- 
nier Paris) 

Scarlett, E., Supt. Eastern Telegraph Co, 20, 
Alameda де Ap daca, Cadiz 

Schaefer, C. A., Manufacturing Electrician, 
Hanover, Germany 

Schaefer & Hauschner, Manufacturers of Electric 
Light Fittings, 233, Friedrichstr, Berlin,S. W. 

Schaefer, Louis, Electrical and Mechanical En- 
gineer, 54, Place de Meir, Antwerp . 

Schaefer, Otto, Electrical Engineer, 10, Kónigin 
Luisanstr., St. Jchann-Saar, Germany 

Schaeffer, Aug., Electrical Apparatus Manufac- 
turer, Frankfort.am/M., Germany 

Schaerer-Nemitz, E., Electrical Engineer, Stadt- 
bachstr., Berne 

Schüfer & Montauus, Manufacturing Electricians, 
12, Hammelsgasse, Frankfort-on-Main 

SCHARF & CO—see Electrische Gluhlamnen, 

fabrik Watt,“ ond Адућа., pp. 13 and 1219 

Schäufele, Chr., Switch Manufacturer, Ebingen 
(Wiirtt.), Germany 

Schellenberg (A.) & Cie, Electrical Engineers, 
5, Birrigstrasse, Basle 

Schellenberg, C., Electrician, 170, Kerkstraat, 
Amsterdam 

Schensnovich, A., 
Russia 

Schiemann (Мах) & Co, Electric Railway Engi- 
neers and Contiactors, 33, Struvestrasse, 
Dresden 

Schiff & Co, Carbon Makers, Klein-Schwechat, 
bei Vienna 

Schlag & Berend, Electrical Apparatus Makers, 
70, Alexanderstrasse, Berlin, С. 

Schläpfer & Co, Electrical Engineers, Zurich 

Schlesische Elektricitits und Gas Aktiengesell- 
schaft, 1, Schwejdoitzerstr, Breslau 

Schmahl & Schulz. Electric Light Fittings 
Manufacturers, Barmen, Germany 

Schmidt, Fritz, Electrical Agent, Stockholm 
(Copper Stockholm) 

Schmidt, Dr. К. Е F., Professor of Physics, The 
University, НаПе-а-5., Germany 


Electrician, Novorossisk, 


Schmidt & Jüdicke, Electric Light Fittings Manu - 
facturer, 109, Chausseestr., Berlin, N. 
Schmitz (J.) & Co, Electrical Apparatus Manu- 
facturers, Höchst- a, AM, Germany 

Schmuck, W., Electrician, 2, Kosttor, Munich 

Schnee weis (A.) & Co, Manufacturers of Electrical 
Novelties, 101, Mockernstr, Berlin, S. W. 

Schneider & Co (Soc. anon.), Electrical, Mecha- 
nical and General Engineers, Usines de 
Creusot (Saéne-et-Loire), and 42, Rue 
d'Anjou, Paris | 

Schneider, Hermann, Electrical Engineer, 16, 
Konigsplatz, Kóln.a.. Rh., Germany 

Schneider, P. H., Technical Secretary Schwei- 
zerische Telegraphendirektion, Berne 

Schniewindt, C., Maker of Dynaino Brushes, 
Neuenrade, Westphalia, Germany 

Schoeller, Alfred, Electrical Instrument Maker, 
Frank ſurt· am- Main 

Schoeller & Co, Accumulator Makere, Hirsch- 
wang, Lower Austria 

Schoen, J. Aug., Electrical Engineer, 17, Rue 
de la Republique, Lyon (Rhóne), France 

Schóffer, W., jr, Manager Elektr. Gesellschaft 
Gelnhausen, Geluhausen, Germany 

Schomburg (H.) & Söhne, A.-G., Manufacturers 
of Porcelain Insulators, &c., Мегка-1.-5., 
Rosslau, Anhalt, Germany ; and at 
Berlin 

Schóppe, Oscar, Electrical Apparatus Manufac- 
turer, Leipzig, Germany 

Schrag, Carl, Electrical Engineer, 15, Königs- 
strasse, Munich 

Schreiber, Fr., Electrical Engineer, 198, Rue 
Rogier, Brussels 

Schreiber, Dr. Henrich, Electrical Engineer, 
Internationale Elektr. Ges. , 30, Wipplinger- 
stras:e Vienna I. 

Schreyhage Gebr., Electrical Engineers, Chem- 
nitz-i.-8., Germany 

Schrodter, Dr. E., Consulting Engineer and 
Editor Stahl und Eon, 5, Jacobistr., 
Düsseldorf 

Schubart, Т., Electrical Apparatus Maker, 27 
Rue Courte du Marais, Ghent, Belgium 

Schubarth & Bodenheimer, Electrical Engineers 
and Agents, 17, Sempacherstrasse, Basle 

Schuch, Adolf, Electrical Apparatus Manufac- 
turer, Worms-a.-Rh., Germany 

Schuch, Julius, Telegraph Apparatus Maker, 
$4, Holzmarktstrasse, Berlin, О. 

Schulz, E., Accumulator Expert, Witten-Ruhr, 
German 

Schulz, Max, Electrical Engineer, 314, Max- 
strasse, Brunswick 

Schulze (E.) & Co, Electrical Eugineers, 78, 
Neustiftgesse, Vienna VII. 

Schumacher, C. F. von, Engineer, Lucerne, 
Switzerland 

Schumann & Co, Dynamo Brush Makers, 
Dresden-Cotta, Germany 

Schumann's Elektrizitatswerk, Electrical Еоџі- 
neers, 19, Giesserstrasse, Leipzig-Plagwitz 

Schwaan (Ernst) & Zimmermann, Manufactur- 
„„ 13, Grüner Weg, Berlin, 
O. 27 

Schwabe & Co, Manufacturing Electricians, 
55'', Wallstrasse, Berlin, 8. 

Schwarz, Aug., Arc Limp Maker, 39, Ziegel- 
hüttenweg, Frankfort.a.-M., Germany 
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Schweizerische Gluhlampenfabrik ‘А.С. ), Incan- 
descent Lamp Makers, Zug, Switzerland 

Schweizerische Akkumulatorenbau Aktien- 
Ges., Accumulator Makers (System Pollak), 
Marly-le-Graud, Freiburg, Switzerland 

Schweizerische Akkumulatoren Werke Tribel- 
horn Aktiengesellschafe, Zürich; and (works) 
Olten, Switzerland 

Schweizerische Blitter für Elektrotechnik und 
das Gesuminte Beleuchtungswesen (semi- 
monthly), 7, Zeughausgasse, Berne (Ann. 
sul., ба. 6d. 

-Schweizerische Gesellschaft für Elektrische 
Industrie, 96, Freiestrasse, Basel (Dr. E. 
Tissot, Manager) 

Schweizerische Gesellschaft für Elektroche- 
mische Industrie, Berne (Н. Frey, Tech- 
nical Director) 

Schweizerischer Electrotechnischer Verein, 20, 
Hausthurmstrasse, Zurich III, Switzerland. 
For Officials вес p. 1408 

Sciama, G., Electrical Engineer, Manager Maison 
Breguet (société anon.) 19, Rue Didot, 
Paris 

Sebastopol Electric Tramway Co, Ekaterinenska 
20, Sebastopol, Russia 

Secrétan, E. Р., Electro-Metaliurgist, 19, Boule- 
vard Beauséjour, Paris 

Seidener, 1 General Secretary of the 
Elektrotechnische Verein, and Editor of 
Zeitschrift für Elektrotechnik, Vienna 

Seifert (К. M.) & Co, Electric Light Fittings 
Makers, Dresden-Lóbtau 

Seifert (R.) & Co, Electrical Apparatus Manu- 
fa-turers, 9 and 11, Belinstrasse, Hamburg 

Selby, James A., Electrical Engincer, Ensanche, 
Bilbao, Spain (Selby Bilbao Spain) 

Seligmann-Lui, С. P., M.LE.E, Telephone 
Eugineer, 78, Rue Mozart, Paris 

Semenza, Guido, M. I. E. E., Chief Electrical 
Eugineer, Italian Edison Co, 4, Via Рајео- 
capa, Milan, Italy 

Sengel, A., Professor at the Technische Hoch- 
schüle, 7, Artilleriestr., Darmstadt, Ger. 
man 

Servus, Dr. H., Electrician and Privat Docent 
Technische Hochschule, 9, Spandauerstr., 
Charlottenburg, Berlin 

Sessa, Trona & Co, Electrical Engineers, 8, 
Via Рац о Castoldi, Milan (Trond Мап); 
and Novara, Italy (Sessa Novara) 

Seubel, Philipp, Electrical Engineer & Director, 
Bergmann Elektricitáts- Werke Akt.-Ges., 
25.52, Oudenarderstrasse, Berlin, N. (Ful. 
gura Berlin. 

Sheldon, Gerdtzen & Morgan, Eogineers and 
Agents for Babcock and Wilcox, Ltd, Gijon, 
and Bilbao, Spain (Sheldon Gijon and 
Bilbao) 

Sieg, Dr. E., Consulting Electrician & Accumu- 
lator Expert, 2, Metzerstrasse, Кош, Ger- 


many 

Siegfried, B., Electrical and Chemical Appa- 
ratus Manufacturer, Zofingen, Switzerland 

Siemens, Arnold von, Electrical Engineer, 3, 
Askanischerplatz, Berlin, S.W. (Local 
Hon. Secretary and Treasurer of the Insti- 
tution of Electrical Engineers) 

Siemens, Carl von, Manufacturer and Elec- 
trician, 94, Markgrafenstrassc, Berlin 


Siemens Elektrische Detriebe Aktiengesellschaft, 
Charlottenburg, Berlia (Dr. Alfred Ber- 
liner, Presideut) 

Siemens Gebr. & Co, Carbon Mauufacturers, 
Charlottenburg, Berlin 

Siemeus & Halske, A.-G., Electrical Eugineers, 
29, Frauklinstrasse, Charlottenburg ; and 
94, Markgrafeustr, Berlin (IWernerwerk 
Berlin) 

Siemens and Halske Norsk Akticsclskab, 9, 
Kirkegaden, Christiania (Siemens, 
Christiania) 

Siemens, Wilhelm von, Manufacturer and Elec- 
trician, 3, Askanisher platz, Berlin, S. W. 

Siemens-Schuckert Werke (G. ui. b. H.), Electrical 
Engineers, 3, Askanischer-platz, Berlin, 
S.W. 11 (Wernerbahn, Berlin); and at 
Nürnberg 

Silbereissen, F., Electrical Apparatus Manu- 
facturer, Dasle, Switzerland 

Silbernagel, Ad., Consulting Engineer, 29, 
Thiersteinerallee, Basle 

*Simon, Prof. Dr. Н. Th., Professor of Applied 
Electricity, The University, Göttingen 

Simundt, F., Electrical Engineer, 16, Lützow- 
strasse, Berlin, У 

Sinclair, J. A., Electrical Engineer, Chemin des 
Voirons, 8, Grange Falquet, Geneva 

Sinell, E., Electrical Engineer, 16 and 17, 
Lindenstr, Berlin, S. W. 68 

Singer, Felix, Manager Vereingten Electricitits 
Actiengesellschaft, 1, Giselastr, Vienna 1. 
(Singer Electrik Vienna) 

Siry, Etienue, Electrical Engineer, Cie Francaise 

our l Exploitation des Procédés Thomson- 

Houston. 31, Rue Claude Vellefaux, Paris 

Sissingh, Dr. R, Professor of Physics at the 
. University, Oosterpark, Amsterdam 

Sittenfeld (M) and Levy (G.), Electrical Ер. 
gineers, 6, Karolinenstrasse, Nürnberg, 

ermany 

Skrzypkowski, M., Patent Expert, 51, Woz- 
nesenskij Prosp., St. Petersburg 

Slaby, Dr. A., Professor of Electricity, Techni- 
sche Hochschule, AA, Sophien-trasse, Char- 
lottenburg, Berlin 

Sluzewsk', Dr. E., Syndikus Allgemeine Elektr. 
Gesellschaft, 25, Fasanenstr., Berlin, W. 

Smirnoff, Col. A., Electrician, Katérinen Canal, 
154, St. Petersburg 

Smit, W., Electrieal Engineer and Managing 
Director, Electrotechnische Industrie, Slik- 
kerveer, Holland 

Smith (Henry) & Co, Kieff, Ltd, Electrical and 
Mechanical Engineers, Kieff. Russin 

Smolensk Electric Co, Electric Lighting Соц- 
tractors, Smolensk, Russia 

Smulders, A. F., Electric Dredger Builder, 
Utrecht, and Slikkerveer, Holland 

Snijders, J. A., Professor of Electricity, Delft 
Polytechnic School,. 65, Voorstraat, Delft, 
Holland e 

Sociedad Anglo-Espafiola de Electricidad, 12, 
Pelayo, Barcelona, Spain (Noble Barce- 
lona, 725) 

Sociedad anon, Española del Vatimetro B. y. B., 
134, Calle de Fuencarral, Madrid 

Sociedad de Electricidad (Xifre y Cia), Electrical 
Engineers and Contractors, 32, Riereta, 
Barcelona, Spain 


ÓIND'CES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40 
AND ALSO ON PAGES 1338 TO 1340. 
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Sociedad Española le Aceumulador “ Tudor.“ 
7 & 9, Carrera de San Jerónimo, and 103, 
Camino de Cuellar, Zaragoza, Madrid 

Società Anglo-Romana ner l'Illuminazione di 
Roma, 14, Piazzi Poli, Rome 

SOCIETA EDISON PER LA FABBRICAZIONE 
DELLE LAMPADE (C. CLERICI & CIA), 6, Via 
Broggi, Milan (Lampedison Milan, 1.2.26) 

Società Edison per la Fabbricazione di Macchine 
ed Apparecchi Elettrici (C. Grimoldi & Cia), 
2, Via G. Broggi, Milan 

Società Esercizio Dacini, Electrical Engineers, 
18, Piazza Nunziata, Genoa 

Società Generale Italiana Edison di Elettricità, 
2, Via T. Grossi, Milan (Edison Milano) 

Società Generale Italiana di Telefoni ed Appli- 
cazioni Elett., 23, Via Crociferi, Rome 

Società Industriali Riunite (G. Trevisan & Cie), 
Electrical Accessories Manufacturers, 2, 
Via Cairoli, Milan 

Società Italiana di Elettricità Alioth, 18, Via 
Moscova, Milan ; and at Rome 

Società Italiana di Elettricità (già Cruto), In- 
candescent Lamp Makers, Alpignano, Turin 

Società Italiana per le Lampade ad Arco, Arc 
Lamp Makers, Gallarate ; and Milan, Italy 

Società Italiana di Elettricith Siemens-Schuckert, 
2, Via Vittor Hugo, Milan ; and at Rome 

Società Italiana di Industrie Elettriche. Spezia, 
Italy 

Societa Italina рїї Siry, Lizars & Cia, Electrical 
Engineers, 21-23, Viale P. Lodivicg, Milan; 
Ster Коте, Ра!егто, Ae, 

Società Luganese Tramvié Elettriche, Lugano, 
Italy (R. Schatzmann, Man.) 

Societa Napolitana per Imprese Elettriche, 11, 
Piazza Municipio, Naples 

Società Nazionale per Industrie ed Imprese 
Elettri:he, 10, Via Tomaso Grossi, Milan 

Società Nazionale delle Officine di Savigliano, 
Electrical Engineers, 40, Via Venti Settem- 
bre, Turin ; and Savigliano, Italy 

Societa Simla Imprese Elettriche, Electric 
Light and Tramway Contractors, Palermo, 
Sicily (Cav. Uff. E. Piazzoli, Engineer and 
Director) 

Società Tecnico Industriale Ita!o-Svizzera, 
Agents for the Jandus Arc Lamp, 4, Via 
Morigi, Milan 

Societa per la Trazione Elettr."sulle Ferr., 10, 
Via Tomaso Grossi, Milan 

Société anonyme des Accumnlateurs Invicta, 5, 
Rue Deves, Neuilly (Seine), France 

Societé anon. des Accumulateurs Tobiansk y, 70, 
Boul. Charlemagne, Brussels (B. Tobiansky 
d'Altoff, Man. Director) 

Soci'té anonyme d’Apparcillage electrique et 
Industriel (anc. Etablissements Gardy 
Fieres & Cie), Geneva 

Sociéte anon. des Ateliers de Mécanique de 
precision, Territet; Switzerland 

Societe anonyme pour la Construction des 
Lampes a Incandescence, 6, Quai Че Valmy, 
Paris 

Socicté des Applications Industrielles, Electrical 
Engineers, 20, Rue Lafayette, Paris 

Société des Aceumnlateurs Electriques (Systèmes 
Commelin et Viau), 10, Rue du Bouloi, Paris 

Société des Accumulateurs D, Tommasi, 22, 
Avenue d'Italie, Paris 
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Société des Accumnlateura Electriques Max, 
187/9, Rue St. Charles, Paris 

Société Alsacienne de Constructions Mécaniques, 
Electrical and General Engineers, 4, Rue 
de Vienne, Paris (Меса?вас Paris); and 
(works) Mulhouse, Belfort, and Grafen- 
staden 

Société Anonyme des Alliages Cuthias, Makers 
of Metal Castings, 9, Rue Victor Hugo, 
Ivry-Port (Seine), France (Cothias Ivry- 
Port) 

Société anonyme des Anciens Atelicrs de 
Construction Van den Kerchove, Elec- 
trical Engineers, 203, Coupure, Ghent, 
Belgium 

Société anonyme des Anciens Etablissements Cail, 
Electrical Engincers, 15, Quai de Grenelle, 
Paris 

Sociéte des Anciens Etablissements Lacarrirèe, 
Electrical Apparatus Manufacturers, 16, 
Rue de l'Entrepót, Paris; and at Lyons 
and Naples 

Société anonyme des Anciens Etablissements 
Рату се Frères & Cie, Insulator Makers, 
29, Rue Gauthey, Paris (Ceramique Parisy 

Société anonymedesApplications де l'Electricite 
Herstal, 93, Rue Hageneux, Liege, Belgium 

Société pour les Applications générale de l'Elec- 
tricité, 20, Kue du Marais, Drussels 

Societé anonyme des Applications del Electricité 
(ancienne établissement Jarriant), Electrical 
Engineers, 25, Кие Pierre-Charron, Paris 

Societé d'App'ications Industrielles, Electrical 
Engineers, 2058 Rue Lafayette, laris 
(Appl ie Paris) 

Société anon. Ateliers Carels Fréres, Electrical 
and Mechanical Engineers, Dock 53, Ghent 

Société des Ateliers de Construction de Bitsch- 
willer, Electrical Engineers, Bitschwiller- 
Thann ( Haute- Alsace), France 

Société anon. Belge d' Electricitè, Agents Гог 
the A. E. G., Berlin, 87, Rue Royale, Brussels 

Société Belge d'Electriciens, Hotel Ravenstein, 
Palais du Midi, Brussels с 

Société Centrale d'Electricité, Incandescence, 
Lamp Makers, 10, Rue Taitbout, Paris 
(Sterling. Paris) ; and (works) Asnieres and 
Villetaneuse 

Société anon. des Charbonnage: et d'Energio 
Electrique Rhone-Loire, 172, Avenue de 
Saxe, Lyons, France 

Société Chemique desUsines du Rhône, LaPlaine, 
Switzerland; and St. Ions (Rhone), France 

Société anonyme Ch. Сац! & Cie, Electrical 
Apparatus Manufacturers, 68-70, Avenue 
Philippe Auguste, Paris 

Soci't6 anonyme de Constructions d'Appareils 
Electriques, Electrical Appuratus Makers, 
St. Chamond (Loire), France 

Société de Constructions Electriques et Méca. 
niques (Albert Guécnée et Cie), 14 & 16, 
Rue des Bois, Paris 

Soeiété de Constructions Electre-Mécaniques 
(ci-devant Soc. Dutlon, Constantinovitch. 
& Co) , rue Lepouchinskaia, Ile des 
Apothecaires, St. Peterabury 

Sociéte de Constructions Mécaniques et Elec. 
triques du Nord, Electrical Engineer, 44, 
Rue Jules Deregnancourt, Roubaix (Nord), 
France 
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S«iét^ anon. d'Eclairaze et d' Applications 
Electriques, Accumulator Makers, Arras 
(Pas-de-Calais), France, 

Societe d'Ecliirage Electrique de Bor-leaux et 
du Midi, 5, Cours de l'Intendance, and 
Rue du Temple, Bordeaux 

Société (Kure Electrique, Dynamo and 
Motor Makers, 27 Rue de Rome, and (works) 
564, Rue Lecourbe, Paris ( Le lique Paris) 

Societe d Eciairaye Electrique, St. Petersburg 

Societe d'Eciairage Electrique. du Secteur. de 
la Place Clichy, 53, Rue des Dames, Paris 

Societé anonyme d'Eclairage et de Force par 
У Electiiciié, 11, Rue d'Alexandrie, Paris. 
Works: 13, Rue des Filles Dieu, and 133, 
Rue du Faubourg St. Denis, Paris; 19, 
Boulevard de la Seine, Asaeres-sut-Seine ` 
and at St. Ouen and St. Denis. France 

Societ- d'Eclairage et de Transports de Force 
l'El-ctrique Peruwelzieune (Suc. anon ), 
Peruwelz, Belgiu и (Eclairage Peru, 29) 

Societe anonyme d' Electricité et d Automobiles 
Mors, 48, Hue du Théatre, Paris 

Sociéte anonyme d'Électricité, Electrical En- 
gineers, 9, Ave de la Dourdonnais, Paris 

Société anonyme d'Electricite Bouckaert, Elec- 
trical Eugineeirs, 81.53, Chaussee d Anvers, 
Drusseis 

Société d'Electro-Metallur;ie de Dives (Elmore 
& Secretan), Dives (Calvados), France 

Société: d Electricité (Souchier & Cie), Electric 
Light Conirae.ois, 4, Bue des Кесоћецев, 


Marseilles 
Societe Eiectrique de Bulle, Electric Power 
Contractors. Bulle, Switzerland (A. 


Ho-tache, Managing Director) 

Société l'Electrique, Makers of tue Julien Arcu- 
mutator, 279, Chaussée d'Auvers, Brussels; 
and 25, Rue du Bac, Paris 

Sociéte Electrique. du Nord, Electrical and 
Mechanical Engineers, 14, Rue Voltaire, 
Roubaix (Nord), France 

Societé Electrique. Vevey-Montreux, Electrical 
Engineers, Vevey-Moutreux, Switzerland 

Sociéte Electrique de Wynsu, Langenthal, 
Switzerland 

Societé dl Electro-chimie, 2, Rue Blanche, Paris; 
and at St. Michel de Maurionne and Vallor be, 
Switzerland 

Sociéte Electro-Me'allurgique Francaise, Alumi- 
nium Manufacturers, 50, Hue ди Ro her, 
Paris ; and (works) Кгорез and La Praz 

Soviéte( auon.)d' Energie Electrique de Grenoble 
et Voiron, 4, Place de la Gare, Grenoble; 
and at Lyons M. Dussaugay, Eug. & Man.) 

Societe anon. des Etablissements Grauer (5.) 
& Cie, Dynamo Makers, 74 and 70, Boul. 
Richard Lenoir, Paris 

Société des Etablissements Henry Lepaute, 
Electrical Apparatus Manulacturers, II, Rue 
Der uc uettes, Paris 

Socicte des Etablissements Môtallurgiques А. 
Durenne, Electric Light Fittings Makers aud 
Found ers. 26, Rue du Faubourg Poissounière, 
Paris (Adurenne Paris, 11; n 

Зосје des Etablissements Postel Vinay, Elec- 
trical Engineers, 219, Rue de Vaugirard, 
Paris 

Socicté des Forces Motrices et Usine Electrique 
Че la V ezcre, 102, Rue de Richelieu, Paris 


Société anonyme des Etablissements Wevher 
and Richmond, Electrical Engineers, 50, 
Route 4 Auberviliters, Pantin, Paris 

Socicte anonyme des Forces М trices du Doubs, 
Porrentruy, Switzerland (А. Niedermann, 
Engr.) 

Société d Exploitation des Hrevets Dolte , Elec- 
tric Traction Enyiuvers, 12, Rue La Fayette, 
Paris 

SOCIETE D'EXPLOITATION DES CABLES 
ELECTRIQUES (Systeme Berthoud- Borel), 
Makers of Patent Lead-covered aud other 
Electric Cables for all purposes, Cortaillod, 
Switzerland (Cables Сома ош) See Advt., 
p. 9 

Societe. du Familistere de Guise (Ancienne 
Maison Gouin), Electrica] Apparatus Manu- 
facturers, байле „Aisue), France (Colin 
Fouder irs Guise) 

Sociéte anonyme de Forre et Lumière Elec- 
trigue, Miectrical Apparatus Mauulactuter-, 
9, Ке Че Косгоу, taris 

Societe des Forces Electriques. de Ја боп, 
Electric Power Contractors, St Tunes, 
Switzerland (W. Barlocher, Chief Engineer) 

Société des Forces Motrices d'Auvergue, 
Auvergne, France 

Société anon de la Forct du Flamand, Conduit 
aud Tube Makers, 9, Rue des Tanaerics, 
Bordeaux 

Societe Francaise de l'Accumulateur Tudo: 
(Soc. anon.), 81, Rue Saint- Lazare, Paris; 47, 
Rue d'Amiens, Rauen; 106, Rue de l'Hotel- 
de- Ville, Lyons; aud at Nantes, Toulouse 
aud Nancy. Works: 39 & 41, Boute 
d'Arras, Lille (Nord) (Tudor Paris, kourn, 
Ke.) 

Société Française des Ассиша ateurs Phéuix, 
27, Rue Calvé, Levaliois (Seine), France 
Societe Francaise de ГАштбгоше, 5, Rue Bou- 
dreau, Lais; and (works) Hue du На“, 

Ivry-Port 

SOCIETE FRANCAISE DES CABLES ELEC. 
TRIQUES syste:ne Berthoud, Borel & Со), 
11, Chemin du Pré Gaudry, Lyons, France 
(Telegrams : Cables Lyons) 

Hihi Tension Cables а Speciality. 

Société Française de Constructions Mécaniques 
(Anc. Etablissements Cail), Electrical Engi- 
neers, 28, Кае de Lille, Douai (Nord); 21, 
Rue de Londres, Paris, ача (works) Denain 
and Douai 

Société Francaise d'Automobiles Electriques 
(Liceuce Krieger). 114-116, Rue Gravel, 
Levallois (Seine), France 

Société Francaise de Distributions et de Con- 
structions Electriques, 29, Rue Mogador, 
Paris (Cégéhess Puris) 

Société Francaise d' Entreprises et d' Exploitation 
Electriques, 73, Во i. Haussmann, Paris 

Societé Francaise d'Electricité (Agents tor All- 
gemeine Elektr. -ues. ), 20-22, Rue Richer, 
Paris (Tension Paris) 

Sociéte Francaise d'Energie Eléctrique, 29, Rue 
de Coustantine, Paris 

Societé Francaise d Electro. Métallurgie pour la 
Fabrication du Cuivre e: autres Métaux par 
les procedes Elmore et Secrétan, Electro- 

Metallurgists, 11, Place de Ia Madeleine, 
Paris, aud Dives (Calvados), Frauce 
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So été Francaise pour la Fabrication des Accu- , Société des Ingenieurs Civils de France, 19, Rue 


mvlateurs Electriques, Accumulator Makers, 
44 Rue Taitbout, Paris 
Soeété Francaise l'Industrie Internationale 
Engineers, 20, Rue St. Georges, Paris 
Societé. Francaise de Physique, 44, Rue de 
Rennes, Paris (M. Abraham, Secretary- 
General ; M. Juies Lemoine, Secretary) 
Société Frar çaise des Telégraphes et Télephones 
Sans Fils, (Procedes Branly{Popp), 21, Place 
de la Madeleine, Paris (Zeleyranl Paris 
Société Francaise des Téléphones (Systeme Ber- 
liner), 29, Boulevard des Italiens, Paria 
Bu jete Francaise du Téléphones Privée, 12, Rue 
du Mont Thabor, Paris 
Societé Francaise de Tramways Electriques et de 
Voies Ferrés, 9, Boul. Malesherbes, Paris 
Société апор. Franco- Belge pour les Applications 
+ Electricité, 102, Rue du Marais, Brussels 
(Ch. Mourlon, Manager) 
Societe. Franco-Suisse pour l'Industrie Electri- 
que, Geneva (Т. Turrettini, Con. Engineer) 
Société anon. de Voitures Automobiles, 71, Ave 
de la Grande-Armée, Paris 
S. ciété anon. la Gauloise, Dynamo Makers, 47, 
Ave Рагтеп ег, Pari« 
Sociéte Generale Belge d'Entreprises 
triques, 1, Imp. du Parc, Brussels 
Societé Generale Electrique et Industrielle, 4, 
Cite d’Antin, Paris 
Société Générale Internationale d’Eclairage par 
le Gaz et Electricité, Electric Light 
Contractors, 28, Rue de Chateandun, Paris 
Société Genevoise pour la Construction d'Instru- 
ments de Physique et de Mecanique, 5, 
Chemin Gourgas, Plainpalais, Geneva 
Société Grenobleise de Force et Lumiere, 
Grenoble (lsére), France 
Societe (anon.; Gramme, Manufacturing Elec- 
trical Engineers, 20, Rue d'Hautpoul, Paris 
(E. Javaux, Man. Dir.) (Gramme Paris) 
Société Hellenique d Electricité, Athens, Greece 
Société Hollando Belge“ L'Industrie Elec- 
trique" (Brevet Thury) Electrical Engi- 
neers, 25, Rue de la Montagne, Brussels 
Societé (anon.) des Horloges Electriques David 
Perret, Chaux-de-Fonds, Switzerland 
Société Impériale Technique Russe, 2, Rue 
Panteleimouskaja, St. Petersburg. (Е. 
Welitchko, Prest. of Electrotechnical Sect. ) 
Societe Industrielle d'Electricite, Electrical En- 
gineers and Contractors, 54, Rue de 
Birmingham, Brussels 
Société Industrielle d' Electricité (Procedes 
Westi ghouse), 45, Rue de l' Arcade, Paris; 
aud (works; at Havre (Solelec Paris) 
Société Industrielle d'Energie Electrique, 90, 
Rue Caumartin, Paris 
SOCILTE INDUSTRIELLE DES TELE- 
PHONES (вос. anon.), 25, Rue du Quatre 
Septembre, aud (works) 2, Rue des Entre- 
preneurs, and 7, Rue du Théátre, Grenelle, 
Paris; Bezons (Seine-et-Oise); and Sub- 
marine Cable Factory, Calais 
E. Richemond ... President 
Henri Meier ... ... Vice-President 
H. Leanté... Managing Director 
(Sce also Advt., р. 1808. aud С. А. Nussbaum in 
OKITISH DIVISION) 
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Blanche, Paris (Armand de Dax, Зесге- 
taire Général) 

SOCIETE INTERNATIONALE DES ELECTRI- 
CIENS Offices and Laboratory, 14 and 12, 
Rue de Staci, Paris For Oficials sec 
p. 1407 

Societé Krieger, Electric Carrisge Makers, 45, 
Boni. Haussmann, Paris 

Societe anon. "7 Le Carbone” —see Le Carbone 

Svciété (anonyine) Liègeoise d' Electricité, 
Electric Light Contractors, Lidge 

Socié:é des Lampes Electriques à Arc (Systeine 
Hegner), 26, Rue Cadet, Paris 

Societé Ly оппаіхе den Forces Motrices du Rhone, 
Electric Light Contractors, 37. Rue de la 
Republique, Lvous, France 

Societe Lyonnaise de Mécanique et d'Electricité, 
Electrical Engineers, 43, Rue de la Fe lera- 
tion, and 73, Boul. Haussmann, Paris 

Зосісте de Material Telephonique, 46, Ave de 
Breteuil, Paris 

Société anonyme de Mécanique Industrielle 
d'Anzin, Engineers, 9, Rue Louis.le-Grand 
Paris; and Auzin (Nord), France (Gucljar 
Paris; Mécanique Industrielle Anzin) 

Societé anon, Mors, Owners ef the Rocnefort 
Wireless Telegraph Poles, 43, Rue du 
Théatre, Paris 

Société Nouvelle de l'Aceumulateur Fulmen, 
18, Quai de Clichy, Clichy (Seine), France 

Societé Nouvelle des Etablissements, Decauville 
ainé, Electrical Engineers, 15, Boulevard 
Malesherbes, Paris 

Societé l'arisienne d'Electricité (Etiennot & Cie), 
19, Rue Cail, Paris 

Société Parisienne pour l'Industrie des Chemins 
de Fer et des Tramwavs Ele:triques, 31, 
Avenue de l'Opéra, Paris 

Société anon. du Phoenix, Steam Engine 
Builders, 31, Rue Phénix, Ghent 

Socicté anon. de la Pile Мос, 98, Rue d'Assas, 
Paris 

Société anon. R. Alioth, Electrical Engineers, 
Munchenstein, Basle, Switzerland 

Societé de St..Gobaiu, Chauny & Cirey, Ac- 
cumulator Box Makers, 9, Rue Ste. Cecile, 
Paris 

Sociéte anon. de St. Petersbourg pour la Trans- 
mission Electrique de la Force Motrice des 
Chutes d'Eau, 67, Chaussee de Peterhof, 
St. Petersburg ; and (works) Poutilow 

Société anon. Suisse des Accumulateurs Tribal- 
PA. Accumulator Makers, Olten, Switzer- 

and 

Société Suisse pour la Construction d’Accumu- 
lateurs Electriques, Marly-le-Grand, Fri- 
bourg, Switzerlaud 

Société ues Télégraphes Multiplex (System 
Mercadier), 60, Kue Caumartin, Paris 

Sociéte de Traction Electrique sur les Voies 
Navigabies, Electric Haulage Contractors, 
28, Rue st. Lazare, Paris 

Societe (апопуп.е) pour le Travail Electrique des 
Metanx, Accumulator Makers, 26, Rue 
Lathite, Paris: aud (works) 4, Quai de Seine, 
St. Quen Seiue, (fortroms Paris} 

Societe des Tramways Lausannois, Lausanne, 
Switzerland (Dr. А. Palaz, Man. Director) 
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Société anonyme ея Usines Mouchel, 
Wire and Cable Makers, Hoisthorel, par 
Aube (Orne), and Tillieres (Eure), France 

Societe anonyme Westinghouse, Electrical En- 
gineers and Contractors, Boul. Sadi Carnot, 
Havre Sodelec Havre ; and at Paris, Turin 
and Milan 

Soleau, E., Electrical Engineer, 127, Rue de 
Turenne, Paris 

Solvav & Co, Electro-Chemists, 25, Rue de 
Prince Albert, Brussels 

Sopkez, A., Electrician, II Kereskeotelemiioppi 
Ministerium, Budapest 

Sorensen (Ferd. E.) & Co, Electrical Apparatus 
Makers, Dronmingens Tvarrgads 5501, 
Co; enhagen 

Soriaux & Co, Electrical Apparatus Manufac- 
turers, 64, Rue de Turbiyo, Paris 

Soule. D., Electrical Apparatus Manufacturer, 
Bacneres - de- Bigorre (Haute Ругепё-з), 
France ; and 42, Rue Fessart, Paris 

Soulier, Alfred, Electrician/ Secrétaire de /' Indus- 
trie Electrique, 110, Boul. Arago, Paris 

Specialfabrik für Elektromotoren und Elek. 
trische Antriebe G. Meidiuger, Basle, Swit- 
zerland 

Sperling, E., Electrical Engineer and Contrac- 
tor, Hamburg 

Spiecker, F. A., Departmental Мапаџег Siemens 
Schuckert Werke,3Asbanischer, Platz, Berlin 

Spiller, W., Telegraph Apparatus and Instru- 
ment Maker, Zotingen, Switzerland 

Spitz, Siegmund, Electrical Engineer, 
Potsdamerstrasse, Berlin, W. 

Spon holz & Wrede, Electrical Apparatus Makers, 
6, Exerzierstrasse, Beriin, №. 

Sporgase, Leon, Electrical Engineer, Wasile 
Astrow, 5, Ligne 16/17, Sc. Petersbur 
Sprecher & Schuh, Electrica! Apparatus Maius 

facturers, Aarau, Switzerland 

Springer, Julius, Publisher of the Elektrotech- 
nische Zeitschrift, the Zeitschrift für In- 
strumentenkunde, &c., 5, Monbijouplatz, 
Berlin, N. 


70a, 


Stabenow, A., General Supt. Berlin Tramways, . 


Berlin 

Stachow, Leo, Manufacturing Electrician, 51, 
Rosenchalerstr., Perlin, С. 

Stahl und Eisen (semi-monthly), 5, Jacobi- 
strasse, Dusseldorf, Germany. (Ingenieur 
Schroedter Dusseldorf) (А ап. sub. 24 marks) 

Stalden, Elektrizitatswerk,Stalden, Emmenthal, 
Switzerland (С. v. May, Proprietor) (A noch- 
enstampfe Stalden) 

Stansstad- Engelberz Elektrishe Bahn, Stansstad, 
Switzerland (Aug. Kolb., Manager) 

Star Electric Co (m.b. H.), Manufacturing Elec- 
tricians, Hainburg, 8 

Stark, L.. Electrical Engineer, Ganz & Co, 
Budapest 

Staub, C., Sohn, Electrical Apparatus Maker, 
Zug, Switzerland 

STEARN, C. H., Electrician and Managing 
Director of the Zürich Incandescence Limp 
Company, Zürich, Switzerland (Stearn 
Bahnhofstrasse Zürich); and 47, Victoria-st, 
London, S.W. (Zurichtung London) See 
Ввгтізн DivistoN and Advt., p. 4 

Steck, Richard, Manufacturing Electrician, 22, 

Halleschestr, Berlin, S. W. 
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Stein, G., Cable Machinery 
Blunienstr., Berlin, O. 
Stein-Gronert, Rudolf, Engineer and Мапаџег 
Electricity Works, Ооз-1. - Baden, Germany 

Steiner, Otto, Cable Manufacturer, Schwechat ; 
18, Opernring, Vienna, and Pappelmühle 

Steinmann, Dr. E., Professor of Physics, The 
University, Geneva 

Steinmuller, L. & C., Engineers and Boiler 
Makers, Gummersbach (Rhpr.), Germany 

Stern, Dr. G., Electrician, 15, Huttenstr., Berlin, 
N.W., 87 

Stettiner Elektricitits- Werke, A.-G., Electrical 
Engineers,21, Schulzenstr., Stettin, Germany 

Stettiner Maschinenbau A.-G. Vulcan, Elec- 
trical and Mechanical Engineers, Stettin 

Stheeman, H., Manager, Driebergen- Doorn, Elec- 
tricity Supply Works, Driebergen, Holland 

Stieltjes (F.) & Со, Electrical Enginesrs, 745, 
Keizersgracht, Amsterdam 

Stiepel (Riccardo) & Weimann. Dry Battery 
Makers, 18-20, Via Quadronne, Milan, Italy 

Stigler, A., Electrical and Mechanical E^yineer, 
45, Via Galileo, Milan 

Stock & Co, Electrical Apparatus Manufacturers, 
16, Rue des Fossés St. Jacques, Paris 

Stöcker & Co, Telegraph and Telephone Engi- 
neers, 82 & 84, Carl Heinestrasse, Leipzig, 15 

Stockholms Gasverk's Elektricitetsverk, 38, Re- 
gerinsgatan, Stockholm 

Stockholms Electriska Belysnings Aktiebolag, 4, 
Tradgardsgatan, Stockholm 

Stockholms E:ektricitetsverk, 38, Regerings- 
gatan, Stockholm (АЯ, Ahlsell, Manager) 

Stork í(':ebr.) X Co, Electrical Engineers, 19, 
Ensched-sehe, Hengelo (O.), Hoiland 

Stotz & Co, Electrical Engineers, Mannheim 

Strache & Co, Battery Makers. Leipzig-Neu- 
schónfeld, Germany 

Stralsunder Bogenlampenfabrik, Arc Lamp 
Makers, Stralsund, Germany (Bogenlampe 
Stralsund) 
Strasser & Rohde, Makers of Electrical Instru- 
ments, Glashütte-in-Sach-en, Germany 
*Strecker, Geh. Postrat Prof. Dr. Karl, Chief 
Telegraph Eugineer, Imperial Post aud 
Telegraph Service, 55-56, Oranienburger- 
strasse, Berlin, N 

Street, Chas., Electrician, 51, Quai de Courbe- 
vole, Courbevoie (Seine 

Street (Frank) and Co, Electrical Engineers, 
Rua do Росо dos Negros, Lisbon 

Stroink, J., Electrical Eugiuesr (to the City 
Council), 200, Overtoom, Amsterdam 

Studio Elettrotecnico Industriale con Ufficio 
Brevetti, Electrical aud Patent Experts, 
104. Via Circonvallazioue, Lugano, Switzer- 
lan? (E. Bignami, Director) 

Studio Elettroteenico Industriale, Electrical 
Experts, 4, Via Victor Hugo, Milan (Dr. 
E. F. Fumero, Director) 

Sturgess & Foley, Engiueers & Agents, Madrid 
and Valladolid, Spain 

Stutz A.) & Со (Graf Jacques, Nachf.), Elec- 
trical Engineers, Zürich; and  Liestal, 
Switzerland 

Stuttmaun & Co, Electrical Agents, Rüsselsheim- 
a.- M., Germany 

Süchtiug, Fr., Engineer and Director of City 
Electricity Works, Bremen 


Maker, 248, 


Please forward at once to Mr. G. TUOKER, 1, 2 and 3, Salisbury-court, Fleet Street, 
London, any Alterations or Oorrections necessary in the above particulars. 
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Süddeutsche Elektricitits Gesellschaft, Lud wigs- 
hafen-a.- Rh., Germany 

Süddeutsche Kabelwerke A.-G., Makersof Elec- 
trie Cables (System Berthoud-Borel) and 


Wires, Mannheim, Germany (Sudkabel 
Mannheim, 24) ; and at Berlin and Stutt- 
gart 


Sueuson, Comm, Edouard D. R. N.), Chairman 
and Managing Director Great Northern 
Telegraph Company, 26, Kongens Nytorv, 
Copenhagen  (Storenordiske Copenhagen) 

Suhner & Co, Manufacturers of Electric Wire 
Tur Cables, Herisan, and Brugg, Switzer- 
anc 

Sulzer Gebrüder, Steam Engine Builders, Winter- 
thur, and Ludwigshafen-a.-Rh., Switzerland 

Sulzberger Dr. C., Electrical Engineer, 46/7, 
knescebeckstr,, Berlin, W. 

Suntheimer & Со, Electrical Engineers and 
Contractors, 17, Schommerstrasse, Munich 

Suss (Hermann) & Co, Electrical Engineers, 35, 
Ilka-uteza, Budapest, УП 

Suter, G., Manager City Telephone Dept., Berne, 
Switzerland 

Sydow, Baron von, Under Secretary of State and 
Director. Genera! of Telegraphs, Berlin 

Syndicat des Forces Hydrauliques, Electric Power 
Contractors, Palais de la Chambre de Com- 
merce, Grenoble, France 

Syndicat Franeo-American do Materiel de 
Traction, 67, Rue de Provence, Paris 

Syndicat Professionnel des Usines d’Electricité, 
27, Rue Tronchiet, Paris (President, E. Genty; 
Secretary, E. Fontaine) 

Szuk, Села, Electrical Engineer, Ganz & Co, 
Budapest, Hungary 

Szule (K.) & Ska, Electrical Engineers and 
Agents, Krowlewska 10, Warsaw, Poland 


T 


Taddei, G., Electrical Engineer, 3, Piazza S. 
Pantaleo, Rome 

Tade, Otto, Electric Light Fittings Maker, 92, 
Adalbertstrasse, Berlin, SO. 26 

Tallichet, M., Superintendent Municipal Теје- 
phone Exchange, Geneva 

TANNAHILL (A.) & CO, Mica Merchants, 
14, Charterhouse-bldgs, London, Е.С. See 
Advt., р. 1473 

Tavernier, — де, Engineer and Manager, Cie 
Electrique du Secteur de la Rive Gauche, 
124, Boul. St. Germain, Paris 

Tavernier-Gravet & Песалх, Mathematical Iı- 
strument Makers, 19, Rue Mayet, Paris 

Technische Literatur (weekly, Ossterstrasse, 88, 
Hanover, Germany (Price 4d., Ann, Sub. 
P.U., 148. 

Tedeschi (У ) x Co, Makers of Insulated Wire 
and Cables, Via Monte Bianco, Turin ; anu 
at Paris 

Teichmulier, Dr. J, Professor of Electrical 
Engineering, Technische Hochschule, 79, 
Bismarckstr, Rarlsruhe-i.- B., Germany 

Telephon Apparat Fabrik Petach, Zwietusch & 
Co, 7, Salzufer,  Berliu-Charlottenburg 
(Mikrophon Charlottenburg) 

Telephon-Fatiik. Aktien-Gesellsehafz vorm. J. 
Berliner, 18, Кпјезк, Hanover; and at Berlin, 
Vienua and Budapest 


Tellmann, W., Electrical Engineer, 3, Kaiser 
Otto Ring, Magdeburg 

Tenichetf Company, Electrical Engineers, 9, 
Great Morskaja, St. Petersburg 

Terrisse, Jules, Electrical Agent, 21, rue Toepfer 
Geneva 

Theiler & Co, Electrical Instrument Makers, 
Zug, Switzerland 

Theiler, M., Telephone Apparatus Manufac- 
turer, Schwyz, Switzerland 

Theunissen, J. S.. Director of Municipal Tele- 
phones, 2E, Oosterparkstraat 232, Awsterdam 

Thiemig & Streubei, Electrie Light Fittings 
Makers, 7, Berliner-strasse, Leipzig, Germany 

Thiércelin Freres, Electric l Envioeers, 35, Rue 
de la Tour d'Avergue, Paris 

Thiercelin, P., Manager Cie pour lEclairage 
des Villes, Фе, 145, Boul. Magenta, Paris 

Thierry, Wierre & Co. Makers of Electrice Light 
Fittings, 9. Rue des NMathurins, Paris 

Thiis, E. E., Electrical Engineer and Agent, 
Nansen Froen, Christiania, Norway Iuge- 
nior This Christiania) 

Thode (Albert) & Co, Manufacturers of Elec- 
trical Supplies, 25-27, Königstr, Hamburg 

Thode, R., Electrical ad Civil Engineer Bre- 
merhaven, бег папу (Thode Breuerhlavea) 

Thomas, H., Eleetricisn, Eastern Telegraph 
Company, Mareilles 

Thomson-Houston International Electric Co, 
10. Rue de Londres, Paris (Cutout Paris) 

Thorhauer & Stichweh, Ele ‘trical Engineers, 23. 
Osterair., Hildesheim, Germany 

Thorman, B., Electrical Apparatus Maunfacturer, 
12, Komy,beigerstr., Berlin О 34 

Thüringer Elektricitats  Actiengesellschaft, 
Accumulator M ik: rs, 6 and 7. зећи Ђамет- 
damm, Berlin, N. W.: and ас Сега, 
Elberfeld, Lutwigshaten, Leipzic, Ze, 

Thurnauer, E., Electrical Engineer, 60, Rue 
Pierre Charron, Paris 

Thury & Amey, Electricians and Engineers, 
Chemins de Source, Geneva 

Thury, R., Chief Engineer, Cie de l'Industrie 
Electrique, Secheron, Geneva 

Titan Company, Ltd, Electric Crane Builders, 
Copenhagen Sce also Britisu DIVISION 

Tissot (L.) & Raibaud "LA Electrical Engineers, 
25. Rue de la Repuique, Marseilles 
(Tissot 25 République Marseillet, 5-10) 

Tobler, Dr. A., Electrician, Professor Federal 
PolytechnieScheol. 4, Winkelwiese, Zurich I, 

Tobler (Gustav) & Co, Electrical Engiueers, 50 
and 51 Invalitenstr, Berlin, N. W. 40 

Tobler, Jacob, Electrical Engineer, Thusis, 
Switzerland 

Tolzmann, Georg, Jr.. Electrical ApparatasManu- 
facturer. 65, Oramenbnigerstr., Berlin, N. 

Tommasi, Dr. D., Consulting Electrician, 22, 
Avenue d'Italie, Paris 

Tonkin A. B., Superintendent Direct Spauish 
Telegraph Company, Ltd, Bilbao, Spain 

Торг & Seha tel, Electrical Engineers, 21, 
Bernburgerst., Berlin, S.W 

Tordoir, Ernest, Telephone Eugineer, 64, Rue 
du Ponf-Neuf, Brussels 

Torrey, C. Herbert, Solder Minufacturer, 37, 
Kopenickerstr, Berlin. S. O. (ead? rap Berlin) 

Torriani t G.) & Cie, Electrical Apparatus Manu- 
facturers, Mendrisio, Tessin, Switzerland 
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Tortosa Electrical and Magnetic Observatory 
(owned by Society of Jesus), Roquetas, 
Tortosa, Spain 

зе А Steam Engine Builder, Legnano, 

taly 

Traction Taugentielle, Soc. anon., Electric 
Traction Engineers, Charleroi, Belgium 

Tramway, Le (weekly), 74, rue Vondel, Brussels 
(Ann. sub., Р.О. 17». 6d. 

Travailleur, M., Electrical Engiueer, Man. Direc- 
tor Marconi International Marine Commu- 
nication Co, 96, Rue de Tréves, Brussels 

Trevisan (G.) & Cie, Electrical Apparatus Manu- 
facturers, 2, Via Cairoli, Milan 

Tribelhorn, A., Electrical Engineer, Olten, 
Switzerland 

Troller Серги ier, Electric Light Engineers and 
Contractor», Lucerne, Switzerland 

Trollhattans Elektriska Kraftaktiebolag, Stock- 
holm, Sweden (Fornax Sluckholin) 

Trona (Vittorio) & Co, Electrical Engineers, 1, 

Via Zarotto, Milan (Trona Milan) 

Trost, Rd., Electric Light Fittings Maker, 
Küuten, Switzerland 

Trüb (R.) & Co, Electrical Instrument Makera, 
Hombrechtikon, Zurich 

Tscherning, J. C., Electrician, Gt. Northern 
Telegraph Co, Gothenburg 

Tschieret, Fuchs & Cie, Arc Lamp Makers, 1“, 
Rue Eroest, Puteaux; Levallois-Perret 
(Seine), and 41, Rue Beaubourg, Paris 

Tudor Freres & Schalkenbach, Electrical 
Engineers & Accumulator Manufacturers. 
Chateau de Rosport, Grand Duchy de 
Luxembourg 

„Turbinia, Deutsch Parsons-Marine A.-G., 
Turbine Makers, Berlin 

Turinelli & Cia, Electrical Engineers, 47, Foro 
Bonaparte, Milan 

TURING & FINDLAY, Mica Merchants and 
Importers, 17, Harp-lane, London, Е.С. 
(Thorite London) 

Turrettini, Dr. Theodore, Electrical Engineer, 
6, Rue des Granges, Geneva, Switzerland 

Tvermoes & Abrahamsen, Manufacturers of 
Electric Light Fittings, 22, Kjobmageryade, 
and 43, Raadniandsgade, Copenhagen (Abra 
Copenhagen) 


ws о nix 


Ufficio Elettrotecnico, 4,Via Victor Hugo, Milan, 
Ital 

Uijtenbogaardt, J. У. H., Electrical Engineer, 
4, Piompetorengracht, Utrecht, Holland 

Ulbricht, Prof Dr. R., President Verband 
Deutscher Elektrotechniker, 43, Strehlener- 
strasse, Dresden 

Ullmann, Jacques, Manufacturing Electrician, 
16, Boulevard St. Denis, Paris 

Ulmer, M., Electrical Engineer, 23, Ludwig, 
Feuerbachstr., Niirnberg, Germany 

Umbreit and Matthes, Electrical Engineers, 19, 
Ziegelstrasse, Leipzig-Plagwitz 10 

Ungarische Electricitáts - Actien - Gesellschaft, 
Váczi-ut. 72, Budapest У. ; and at Fiume 
and Erlau (Transformator Budapest) 

Union Accumulatoren Werke, 17, Hollmann- 
strasse, Berlin, S. W. 


Electric 
171, 


Union Baugesellschaft auf  Actien, 
Light and Tramway Contracto:s, 
Poststr., Berlin, C. 

Union des Electriciens de Pars, 104, Rue 
d'Amsterdam, Paris 

Union  Elektricitüts - Gesellschaft, Electrical 
Engineers ((Thomson-Houston system), 43, 
Dorotheenstrasse, Berlin. М. W. (Spannung 
Berlin, 5201 Amt 1.) 

Union Electrique (Soc. anon.) Proceés Thom- 
son- Houston), 10, Rue St. Gudule, Brussels 
( Tension Brussels) 

Union Internationale Permanente de Tramways, 
85, Rue Potagère, Brussels (M. P. Т’Зег- 
stevens, Gen. Sec.) 

Unione Tecuico-Industrielle Pel Mezzogiorno 
d'Italia, 50, Galleria Umberto I., Naples 

Uppenborn, F., City Electrical Eugineer, 2, 
Ledererstr., Munich 

Urbanitzky, Dr. A. Hitter von. Consulting 
Electrician, 16, Rainergasse, Vienna IV. 


У 


Vachoux, J.. Manufacturing Electrician, 16, 
Tour de Bocl, Geneva 

Valabrega, Lichtenberger & Jean, Electrical 
Apparatus Makers, Galleria Nazionale, 
Turin 

Valls & Cie, Accumulator Makers, 44, Ruo 
Taitbout, Paris ; and (works) Lagny 

Van Rietschoten & Houwens, Electrical Engi- 
пеега, Rotterdam (Machinery Rotterdam) 

Van de Wiel, Fernand, Administrateur- Délegue 
Société anon. Accumulateurs Tudor,“ 79, 
Rue Joseph П., Brussels 

Van den Herghe, Ch., Electrical Engineer, 9, 
Rue de l'Athenée, Charleroi, Belgium 

Van den Kerchove, Senator Prosper, Electrical 
Engineer, 203, Coupure, Ghent, Belgium 

Van Vloten, P. E., Electrician and Electrical 
Engineer, 407, Avenue Louise, Brussels 

Vanoni, L., Technical Secretary, Schweiz. 
Telegraphendirektion, Berne 

Vassiliades, A., Chief Clerk Eastern Telegraph 
Co, Sitia, Crete 

Vaterlaus, H., Chief Engineer of the Stark- 
strominspectorat des Schweiz. Elektrot. 
Vereins, Zurich IV. 

Vaudrey, Paul, Electrical Instrument Maker, 
79"*, Boul. Magenta, Paris 

Vedovelli & Priestlev, Electrical Apparatus 
Manufacturers, 160 & 162, Rue St. Charles, 
Paris 

Veesenmeyer, R., Electrical Apparatus Manu- 
facturer, Zürich, V. (Kosmopolit Zürich) 

Verband Deutscher Architekten und Ingenieur 
Vereine, 8, Gr. Bockenheimerstr, Taunus, 
Germany (А. Askenasy, 3, Bockenheimer 
Anlage, Frankfort-on-Main, Sec.) 

VERBAND DEUTSCHER ELEKTROTECH- 
NIKER, 3, Monbijouplatz Berlin, N. 
For Chief Officials, see p. 1407 

Verdoux, J., Importers of Electrical Apparatus 
482, Grande Rue de Pera, Constantinople 

Vereinigte Elektricitits Aktien Gesellschaft, 
Manufacturing Electricians, рез, 
Budapest (Lampe Budapest Am perc Utpest) 
1, Giselastrasse I., and (Works) 187 
Gudrunstrasse, Vienna X. (Elektrik Vienna 


VER—WEI 


Vereinigte Elektricititswerke Aktiengesellshaſt, 


ynamo and Motor Makers, Dresden A. 


tenburg, Berlin 
Vereinigte Telephon und Telegraphen Fabrik 
zeija, Nissl & Co, 89, Kaiserstrasse, Vienna 
VII/3 (Hekaphon Vienna) 
Verkaufsstelle Vereinigter Glühlam pen Fabriken 
| о b. H. ),43-44, Dorotheenstrasse, Berlin, 


Verkerk, G. 8. J., Electrical and Telegraph 
Engineer, Director State Telegraph ept. 
(Chief Editor Electra Tid уђу voor Бес. 

frotechniek), Rotterdam, Holland 

Vervin (G.) & Cie, Manufacturing Electricians, 
81, rue Meslay, Paris 
Very, H., Manufacturing Electrician, 40, Boul. 
de Strasbourg, Paris 
Vierordt & Co, Electrical Engineers, 109, 
Wijnhaten, Rotterdam, Holland 
Vigliano, Alberto, Electrica] Apparatus Manu- 
. facturer, 3, Via Palermo, Milan 
igouroux, Dr. R., Directeur de l'Institut 
Municipal d'Electrotiérapie à la Salpétriére, 
2, Rue de Douai, Paris 
Vigreux & Brillié, Electrical Engineers, 30, Boul. 
de Villiers, Levallois- Perret (Seine), France 
Villette & fils, Manufacturers of Electric Light 
Fittings, 107, Boul. Richard Lenoir, Paris 
Villinger (Franz) & Co, Electrica] Instrument 
Makers, 329, Guntranistr., Freiburg-i-B., 
German 
Violle, Ј., Membre de l'Institut, Professor at 
the Conservatoire National des Arts et 
Métiers, and at the Ecole Normale Supé- 
rieure, 89, Bovlevard St. Michel, Paris 
Vitrite Works, Limited, Makers of Vitrite 
Lampeaps and Lampholders, Ee, Middel. 
burg, Holland (Гигие Middelburg) 
Vogel (C. J.) Aktien-Gesellschaft, Wire and 
Cable Manufacturers, Adlershof, bei Berlin 
Vogel, Carl, Electrical Engineer, Speyer, Ger. 
many 
Voigt, H., Electrical Engineer, Bockenheim, 
Frankfort-ou-Main 
9 Voigt & Haeffner, Switchgear Manufacturers, 
Frankfurt-on-Main Agents, Moul & Co, 76- 
18, York.st, Westminster, London, S. W. 
Voigt & Muhler, Electrical Apparatus Manu- 
facturers, 54, Aupere Halleschestr., Leipzig- 
Gohlis 
Voller, Dr. A., Director Physikalische Staets- 
laboratorium, Hamburg 
Vollimhaus, Dr. A., Representative of the Sud. 
deutscheKabelwerke( Man nheim-Neckarau), 
2, Grimmstrasse, Hanover, Germany 
Volta“ Compania General de Electricidad, 
Electrical Eugineers, 4, Rua de la Pila, 
Santander, Spain 
“Volta” Soc. anon. Suisse de l'Industrie Elec. 
trochimique, 5, Rue des Granges, Geneva 
Voltohm Elektrizitäts Aktien Gesellschaft, Elec- 
trical Apparatus Makers, 52, Landwehr. 
Strasse, Munich; and 129, Hainerweg, 
Frankfort-on-Main (Voltuhim Munchen) 
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Von der Miihl, Dr. K., Professor of Physics, The 
University, Basle, Switzerland 

Von Mulmann & Forkel, Electrica] Engineers, 

16, Rue des Bogards, Brussels í Vonmul mann 

Brussels) 

Poncet Glashutten Werke, Makers of 
Battery Jars and Insulators, 54, Кӧрпіскег. 
strasse, Berlin, go (Lonlon Agents: 
Witting, Eborall & Co, Ltd, Temple Har 
House, Fleet-st, Е. С.) 

Vorberg & Co, Mica Manufacturers, Nieder- 
lahnstein-a.-Rh., Germany 

Vortmann, F., Joint Managing Director Union 
Elektr. Gesellsehatt, 5, Dorotheenstr, Ber- 
lin, N. W. 

Vosmaer, A., Electrical Engineer, Villa Adriana, 
de Bilt, Holland 

Vossiliades, A., Chief 
Co, Sitia, Стефа 

Vries (dei, Mulder & Co, Electrical 
111, Kalverstraat, Amsterdam 

Vucino, R., Superintendent, Eastern Tele- 
graph Company, Salonica 

Vulliet, G., Electrica] Apparatus Manufacturer, 
32, Rue de Vouillé, Paris | 


Clerk, Eastern Telegraph 


Engineers, 


= Ду у 


Wachsmuth, Prof, Dr. R., Electrician, Physikal. 
Institut, Rostock, Germany 

Wadén, Dan. Joh. Hofrad, Electrician and Tele- 

hone Manufacturer, 25, Explanadgatan, 
elsingfors, Finland (Wadén Неба иу уз) 

Wagner, С. Theod., Electrical Apparatus Мат, 
4, Mühlgasse, Wiesbaden, Germany 

Wagner, HI., City Electrica] Engineer, Zurich LY, 

Wahlstróm, Е. A., Electrical Е :ріпесг, Mas. 
chinenfabrik Esslingen, 1, Sellbergstr., 
Cannstatt 

Waldkirch, Ed., Consulting 
Waisenhausplatz, Berlin 

Wallerstein & Leibholz, Electrical Engineers, 
25, Ritterstr, Berlin, S, 

Waltenhofen, Dr. Adalbert von, 
Vienna 

Wanner Frères, Electrical Apparatus Mauu- 
facturers, 27, Terrassiere, Geneva 

Warburg, E., Professor of Physics at the Uni- 
versity, 16, Neue Wilhelmstr, Berlin, 
N.W 


Engineer, 21, 


Electrician. 


Waskowsky, W., Electrical Engineer, 12, Hohen- 
syburgstrasse, Dortmund 

Weber, Dr. С. L., Electrician, Kaiser}. Revier- 
ungsrath, 19, Yorkstrasse, Berlin, S. W. 

Weber, G., Prof. of Electrica! Engineering, C au 
tonal Technikum, Winterthur, Switzerland 

Weber, Prof. Dr. L., Ele^trician, Клеј, Germany 

Weber, Dr. M., Electrical Euginecr, Siemeus- 
Schuckert Werke, 16, Friedrich Wilhelm. 
platz, Friedenau, Berlin 

Wedding, Prof. Dr. W., Electrician, 2, WU. 
helinstrasse, Grass. Lichterfelde, Berlin 

*Wehnelt, Arthur, Ph. D., Assistant in Physical 
Institute, University of Erlangen, Germauy 

Wehr (G.) Söhne, Electrical Apparatus Manu- 
facturers, 70, Rheinstr., Friedenau, Berlin, Ww. 

Weidmann, H., Iusulating Material Мааса, 
turer, Rapperswil, nr. Zurich, Switzerland 
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Weiland, H., Manufacturing Electrician, 29, 
_Furbinger-str, Berlin, S. W. 

Weiller, Lazare, Engineer and Manufacturer, 
58. Rue de Londres, Paris 

Weinberger, Max, Electrical Engineer, Manufac- 
turer and Exporter of Electrical Supplies, 
155, Heerengracht, Amsterdam (ein- 
berger. Amsterdam) 

Weinert, K., Arc Lamp Maker, 26, Muskauer- 
strasse, Berlin, 5.0.53 (Weinerdumpen 
Berlin) 

Weissleder, F., Electrical Engineer, 1, Lessing- 
str., Munich 

Wellner, C., Electric Light Fittings Maker, 
С :ssebaude, Dres ien | 

WELLS, DOUGLAS LEWIS, M. I. E. E., Con- 
sulting Electrical Engineer and Agent, 10, 
Rue de la Pepiniere, Brussels; and 4, Rue 

| du Scorpion, Antwerp See Advt., р. 1457 

Welsbach, Carl A. von (Baron) Consulting 

Electrician, Oesterr. Gasglühlich und 
: Elektr. Gesellschaft, Vienna 

ү elter Elektrizitatsund Hebezeug Werke A. G., 
Koln-Zollsteck, Germany ( Welterwerk Koln) 

Welz, Maurice M. A. du, Electrical апа Mining 

| Engineer, 97, Rue St. Gilles, Liége, Belxium 

Wenstiom, G., Electrical Engineer, Westeras, 
Sweden 

Werkstätte für Maschinenban vorm. Ducommun, 
Electrical Engineers, Mülhausen (Elsass), 

: Germany 

Werner & Pfleiderer, Makers of Accumulator 
and Carbon Making Machinery, 25, 
Odoakergasse, Vienna XVI. 

Wernicke, б. A., Electrical Engineer, Prenz- 
lanerstr, Berlin, С. 

Wershoven, Dr. Jakob, Consulting Electrical 
Engineer, 7, Detmoldstrasse (After 1 April, 
52, Kestnerstr), Hanover ( Wershoven Нап- 
over) 

Wery, Antoine, Electrical Engineer, 39, Boule- 

. ха: de la Chapelle, Paris 

West, Ли. H., Con-ulting Telephone and Tele- 
graph Engineer and Judicial Assessor and 
Expert, 20, Halleschestr., Berlin, 5. W. 11 

Westendorp, Paul, Electrie Clock Maker, 1, 
Schwanenstrasse, Elberfeld. Germany 

WESTERN TELEGRAPH CO, Ltd, Lisbon. 
See Advts., pp. cxxxiv. and CXXXV. 

Westinghouse Electricitits Aktiengesellschaft, 
Elec. Engineers, 19, Jagerstr., Berlin, W. 8 

Wettig, Hartung & Co, Electrie Light Fittings 
Makers, Schleusingen (Thüringer Wald), 
Germany 

Weyer, V. J., Electrical Engineer, 9, Rue de 
Verneuil, Paris 

Wibratte, H. D., Electrical Apparatus Maker, 
45, Rue des Tourneurs, Toulouse, France 

Wichler &Sannig Dynamo and Motor Builders, 
Leipzig, F. Germany 

Wich, J., Electrical Apparatus Manufacturer, 
58, Rue Charlot, Paris 

*Wiedemann, Prof. Eilhard, Professor of 
Natural Philosophy, Erlangen University, 
Germany 

Wieland & Co, Wire and Tubing Manufac- 
turers, 95, Olgasstr, Ulm-a-D (Württ.), 
Germary 

Wiener Elektricitäts Gesellschaft, 4, Kaunitz- 


gasse, Vienna 


Wiener Elektrische Glumlampen Fabrik (Sturm 
& Co), Makers of Incandescent Lamps, 12, 
Lichtensteinstrasse, Vienna ІХ. 

Wierss & Co, Electrical Engineers and Agents, 
Liestal, near Basle, Switzerland 

Wiesche & Scharífe, Mechanical Engineers and 
Electric Crane Makers, Frankfort - on - 
Main 

Wiessener (Rob.) & Biumann, Electrical Engi- 
veers and Contractors, 57, Jerusalem-rstr, 
Berlin 

Wikander, E., City Electrical Engineer, Stadt. 
Elektricitätswerke, 63, Luicenstr, Duss-l- 
dort, Germany 

Wilde (С. de) & Co, Vulcanised Fibre Merchants 
and Маса Manufacturers, 14, Rue Commines, 
Paris (Fibre Paris) 

Wilkens, K., Electrical Engineer, Berliner Elek- 
tricititewerke, Berlin 

Wilking, F., Consulting Engineer, Schönebe ger 
Ufer 11, Вегип, W35 

Winter, C., Electrieal Apparatus Manufacturer, 
Brunswick, Gerinany 

Wirschitz & Co, Electrie Light Fittings Makers, 
5, Goethestr, Munich 

Wittsack, P., Electrical Engineer, Ingenieur- 
schule, Mannheim 

Witz, Aimé, Consulting Electrical Engineer, 
29, Rue d'Antin, Lille (Nord), France 

Wockatz & Co, Dealers in Electrical Apparatus, 
Gothenburg, Sweden ( Wockutz Gothenburg) 

Wolf, R., Engineer & Boiler Maker, Magdeburg- 

Buckau, Germany 

Wolff, C. E. Electrical Engineer, Maarssen 
Electricity Co, Maarssen, Holland 

WOLFF (8. N.) & CO, Workers in Porcelain, 
Glass and Metal, Makers of Patent 
Batteries and Arc Light Carbons, and of 
Incandescent Lamp aud X-Rav Apparatus, 
Workers in Wood for all Electrical Purposes, 
Screw Makers, &c., Wevelinghoven, bei 
Dusseldorf, Germany. (Wolt  Weveling- 
hoven) See Advt., p. 1471 

Woo:nouse x Baillie Riviera Electricity Co, Ltd, 
Electrical Engineers, B»rdeghira, and Venti- 
miglia, Italy Sec also British DIVISION 

Worms, E., Consulting Electrician, 9, Rue 
Caumartin, Paris 

Worouotf, Alex. A., Electrical Engineer, Ismail 
Polk 11, Rotta No. 7, Log No. 55, St. 
Petersburg 

Wunderlich, A., Electrical Engineer, Soc. anon. 
des Accumulateurs Tudor а Florival, 8, 
Boul Baudouin, Brussels 

Wunderlich & Herrmann (G. m. b. H.), Electrical 
Engineers, Vahrenwald, Hanover 

Wurstemberger, Dr. A. von, Director des Stad- 
tisches Höheres Technisches Instituts, 
Cóthen 

Wiist (C.) & Co, Electrical and Mechanical 
Engineers, Seebach-Zürich, Switzerland 

Wüste & Rupprecht, Electrical Eugineers, 5, 
Canovagasse, Vienna I. ; and Baden, near 
Vienna 

Wybauw, J., City Electrical Engineer, 8, Rie 
de la Presse, Brussels 

Wynn, F., Electrical Engineer and Agent. 258 
Calle de Cortes, Barcelona 

Wyse, E. V., Superintendent Eastern Telegraph 
Company, Carcavellos, Lisbon 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40, 
AND ALSO ON PAGES 1338 TO 1340. 
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Wyssling, Dr. W., Professor at the Swiss Poly- | Zeitschrift des Vereines Deutscher Ingenieure 


technicum and Manager of Electricity (weekly), 43, Charlotteustr, Berlin, S.W. 
Station On the Sihl,“ and (Consulting (Th. Peters, Editor) (Ann. sub., £2. 28.) 
Engineer) Wadensweil, Zurich Zeitschrift fur W issenschaftliche | Photo raphic, 


Photophysik und Photochemie monthly). 
Leipzig (Publisher: J. A. Barth) (Anu. 


— 2 — sub., 218. | 
Zeller (J.) & Co, Manufacturing Electricians, 
Zachariou (А. D.) & Co, Electrical Engineers Sonthofen, Bavaria 


Zander & Ingestróm, Electrical Engineers and Budapest 
Manufacturers' Agents. 19, Fredsgatan, | Zellweger, A., Electrical Apparatus Maker, Uster 
Stockholm (Zi Stockhol m) aud Zürich, Switzerland 
Zapf, Georg, Director Land und Seekab^lwerke | Zerener, Dr. H., Electrical Engineer, Pankow, 
А -С., 72, Niehlerstr, Coli. Nippes, Ger- bei, Berlin 
man Zickermann, Dr F., Electrician, 4, Kuesebeck- 
Zay, E., Electrician, 75, Rue de Monceau, Paris str, Charlottenburg, Berlin 


and Agents, 59, Rue Socrates, Athens, Greece Zelewsky, A., Electrical Engineer, Ganz & Co, 
Теја Fratelli, Electricians, 5, Via Facchini | Zickler, Carl, Electrician and Professor at the 


Mila» Technische Hochschule, Briinn, Austria 

Zeeman, Prof. P., Professor of Physics at the | Ziegler, Jules, Electrical Engineer, 2, St. Albar- 
University, 158, Stadhouderskade, Amster- kirehrain, Basle, Switzerland (Blectrugicgler 
dam Basel) 

Zeitschrift der Vereine der aus Höheren Gewer- | Zieseniss, L., Electrical Eucineer and Represent- 
beshulen = Hervorqegangenen. Techniker ative of Felten and Guilleaume Carlswerk 
(monthly), 81, Mariahilferstrasse, Vienna A.G., 37, Krausenstrasse, Berlin, S. W. 
(Ann. Sub., 7s. ба.) Zimmer Bróderne, Electrical Engineers and 

Zeitschrift für Beleurhtungswesen (three times Agents, Christiania, Norway 
a month), 90, Bülowstr, Berlin, W. (Dr. Н. | Zimmerli, Казег & Cie, Electrical Engineers, 
Lux Editor) (Ann. sub., P.U., 14 Marks) Rirckberg, Switzerland 

Zeitschrift fiir Electrochemic und Angewandte | Zimmermann, H., Electrical Engineer, Light 
Phusikalische Chemie: Organ der Deut- and Water Works, Interlaken, Switzerland 


schen Bunsen-Gesellschaft (weekly). Prof. 
Dr. В. Abegg (70, Kaiser Wilhelmstras-e, 
Breslau), Editor. Published by W. Knapp, 
19, Mühlweg, Halle, Germany. (Ann. sub., 
P.U., 228. 64.) (4 beg Breslau) 


Zipernowsky, C., Professor of Electroteclinies 
at the Royal Hungarian technical Uni- 
versity, 9, Oszloputeza, Budapest II., 
Hungary 

Zitelli, L.. Chief Crerk, Eastern Telegraph Со, 


Zeitschrift fiir Elektrotechnik : Organ des Elek- Rettimo, Levant 
trotechnischen Vereins in Wien (weekly), | Zschauer, Fr. H., Electric Light Fittings Makers, 
7, Nibelungengasse, Vienna 1. (T. Seidener, 5, Neanderstrasse, Berlin, З.О. 
Editor; Mes-rs. Spielhagen & Sehurich, 7, | Zuberbühler, E., Electrical Engineer, hraftüber- 
Kumpfgasse, Publishers) (Ара. sub. 25-.) tragungsanlage, Mellikon-Zurzach, Switzer- 
Zeitschrift fur Elektrotechnik und Maschinenbau land 
(*emi-monthlv;, 4, Ehraerstrasse, Potsdam; | Zunini, Prof. L., Professor of Physics at the R. 
and at Leipzig (К. Bauch, Editor) (Ann. , Instituto Tecnico Superiore, 49, Foro Dona- 
Sub., 13s. 6d.) | parte, Milan, Italy 


Zeitschrift ur Elektrotherapie (monthly), 25, Zürcher, A., Telegraph Apparatus Mauufacturer, 
Dessauerstr., Berlin, 5 W. 46 ; and Leipzig St. Gallen, Switzerland 
(Dr. Hans Kurella, Editor; Vogel and | ZURICH INCANDESCENCE LAMP COMPANY, 


Kreienbrink, Publishers) (Ann. sub., 12s.) Incandescent Lamp Makers, Birmensdorf, 

Zeitschrift für [nstrumentenkunde (monthly), Zürich; and at 47, Victoria-st, London, 
published by Julius Springer. 3, Monbijou- S.W. (Zurtehtung London) (C. Н. Stearn, 
platz, Berlin, №. (Di. St. Lindeck, Editor) Managing Director) (Stara Bahnhof- 
(Springer Berlin Мопфуоц) (Aun. sub. strasse Zurich) Ses also BRITISH DIVISION 
Р.Џ., 20 Marks=£1) and Advt. 4 

Zeitschrijt für Physikalische Chemie, 2 and 3, | Zürich-Oerlikon Seebach Elektrische Strassen. 
Linnéstrasse, Leipzig (Edited by Prof. Dr. balu, Oerlikon, Zurich R Fürst, Engineer) 
W. Ostwald aud Van t'Hotf; (4 vols per | Zwarg, J. O., Electrical Apparatus Maker, 6, Am 
annum, each 19 Marks = 19s.) Bahnhof, Freiberg-i.-3., Germauy 

Zeitschrift für Post und Telegrophie (weekly), | Zwietusch, E.O., Electrical Engineer, 7, Salzufer, 
16, Straussengasse, Vienna (Anu. sub., 16s.) , Chariottenburg, Gerinany 
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Price 128. 6d., post free; abroad, 138. 
Over 400 pages, and more than 200 Illustrations, specially drawn for this book. 


Submarine Cable-Laying & Repairing. 
Ву Н. D. WILKINSON, M. I. E. E., Ee, 


This Work describes the procedure on board ship when removing a fault or break in a submerged cable. 
and the mechanical gear need in different vessels for this purpose ; and considers the best and most recent 
за as regards the electrical testa in use for the detection and localisation of faults, and the various 

iMiculties that occur to the beginner It gives a detailed technical summary of modern practice іп Manu- 
facturing, Laying, Testing and Repairing a Submarine Telegraph Cable. 
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ELECTRICAL TRADES DIRECTORY, 1904. 


CONTIN EN TAL DIVISION. 


This Division includes the whole of the CoxTINENT ОР Errore except British Possessions, which are 
set out in the Colonial Division, 


CLASSIFIED SECTION. 


Complete Particulars of Telegraphic Addresses and Telephone Numbers of the Firms ineluded in 
the CLASSIFIED SECTION will be found in the ALPHABRTICAL SECTION. 
The Officials of Electrical Companies, where obtainable аге set out in the ALPHABETICAL SECTION. 


REFERENCES :— PAGES, 
INDICES TO CONTENTS ` s së is "n E 2 sët 25 34, 1338 -1340 
MOEX TO ADVERTISERS  ... ие See P E seg i55 i: ... 37-40 
ADVERTISERS’ TELECRAPHIC ADDRESSES ae ee i Mu in A T ... 37-40 
ALPHABETICAL LIST OF TELECRAPHIC ADDRESSES "o De " Sep ... facing 757 
ACCUMULATORS, MAKERS ОР. Compagnie Francaise. dea . E ur 
triques " Union " (soe. нпоп.), ue de 
(Хе also Batteries, Storage, Makers of, p. 1459) rad 5, Paris ; and. Neuilly-sur-Marne 
Accumulateurs Tudor (Soc. anon.), 79, Rue | Heinz & Со, 6, Rue ltivay, Levallois (Seine), 
Josephi II., Brussels France 
Accumulatoren Fabrik A.-G., 314, Luisenstr, Poppenburg, Joh. von der, 31, Wallstr, Char- 
Berlin; and Hagen (Westphalia) lottenburg, Berlin 
Accumulatorenfabrik N. Rudy, Mallstatt, bei St. Petersburger Waggonbau Gesellschaft, Sabal- 
Saarbrücken, Germany kansky Pr 99, St. Petersburg 
Akkuinulatoreuwerke E. Schulz, Witten-a-d.- ' Société dea Acsumulateurs Electriques. Max, 
Ruhr, G-rmany | 187 '9, Rue St. Charles, Paris 


Société Francaise pour la Fabrication des Accu- 


CHLORIDE ELECTRICAL STORAGE СО, 
mulateurs Electriques Ad, RueTait bout, Рагін 


Ltd, Clifton Junction, near. Manchester, 


England See Advt. facing p. 1034 Société Suisse pour la Construction d' Aceumula- 
Owners of the “Chloride” and “В” Турс , teurs Electriques, Marly-le-Grand, Fribourg. 


Patents | Switzerland 


— и 


DOUGLAS WELLS, мл k. E. 


10, Rue de la Pépiniére, BRUXELLES ; 
Tei- grain: WELLS BRUXELLES," And at PARIS, LILLE, ANVERS. 


Largest English and American Electrical Supply House in Belgium. 


CONTINENTAL AGENT: —— 
Metallic Seamless Tube Co., Ltd., Bir- || Berryman's Patent Water Heaters. 
mingham (Conduits for Electric А 
Light Cables). | Davey, Paxman & Co.'s engines 
The Edison & Swan Co., Ltd. (Are Schattner Electricity Co.'s Meters. 
Lamps). (Sole Agent.) | American Insulated Conduits. 


Electric Coal Cutters (Hurds’ System). | Glover’s Cables. 


ACC—BAT 


ACCUMULATOR ACCESSORIES, MAKERS ОГ. 


CHLORIDE ELECTRICAL STORAGE CO, 
Ltd, Clifton Junction, near Manchester, 
England See Advt. facing p. 1034 

Owners of the “Chloride” and “В” Турс 
Patents 


ACCUMULATOR TUBES, MAKER OF. 


Bomkessel, Eduard, Glasshutte, Mellenbach.i- 
Thur, Germany 


ACENTS, MANUFACTURERS'. 
Chalaux. E., 30, Calle Claris, Barcelona, Spain 
Dürr, Robt..155, rue Masui, Sehaerbeck, Bel. ium 
Gernaert(Lucieu) & Cie, 5, Rue d'Arlon, Brussels 
Moesle & Co, 67, Lowenstrasse, Zurich I., 
Switzerland 
Pongs & Co, Arnheim, and The Hague, Holland 
RILEY & CO, Heat оћсев : 7, Calle de San 
Bernardo Works: 22, Calle Pacifico, Madrid, 
Spain (Riley Madrid) 
Wilde (G. De) & Co, 14, Rue Communes, Paris 


AMMETERS, MAKERS OF. 
Richard, Jules (successeur), 25, Rue Melingue, 
Belleville, Paris Вее Advt., р. 1326 and 
Joseph Levi & Co. in Виган DIVISION 


ARBITRATOR, ELECTRICAL AND MECHANICAL. 


Desroziers, Ed., 10, Avenue Frochot, Paria 


ARC LAMPS, MAKERS OF. 

Anker Electricitits-Gesellschaft m. v. H. Leipzig- 
Lindenau, Germany 

Bardon—Bardon, L., 61, Boulevard National, 
Clichy (Seine), France 

Blahnik —Compagnie Francaise Blahnik, 9, Rue 
de Louvre, Paris 

Cock-Cad iot —Cadiot (E. H.) & Со, 12, Rue St. 
Georges, Paris 

Combier E Duflos 12, Rue du Delta, Paris 

Compagnie Electrique Parisienne, 23, Ave Par- 
mentier, Paris 

Constant - KORTING & MATHIESEN, Limited, 
Leutzach, near Leipzig 

Deckert & Homolka, 34, Favoritenstrasse, Vienna 

Deutsche Gasglühlicht Akt.-Ges., Berlin, S.W. 

Deutsche Gesellschaft tur Bremer Licht (un. b. H.), 
Neheim-a.-d.-Kule, Germany 

Duflos—Delatolie, Bastide, Castoul aîné & Co, 
6, Rue Martel, Paris 

Dwulait—- Electricité et Hydraulique (Soc. anon.), 
18. Rue Leopold, Charleroi, Belgium ; апа 
at Paris, St. Petersburg, &c. 

Durand (F.) Bartholomé (E.) & Cie, 152, Faub. 
St. Martin, Рама 

Ed ison—Compagnie Continentale Edison, 27, Rue 
la Вгиусге, Paris 

Electrische Bogenliinpen und Armaturen Fabrik 
G. m. b. H., Nürnberg, Germauy 

Gérard —Société (anonyme)  d'Electricité, 9, 
Avenue de la Bourdonnais, Paris 

Hegner-—- Société des Lampes Electriques à arc 
(Systeme Hegner), 26, Rue Cadet, Paris 

Cie des Lampes à Are Jandus, 35, Rue 

de Bagnolet, Paris 

Japy—Japy Freres et Cie, Beaucourt (Haut - 
Rhin-Francais) France 

Knorr and Hempel, Dresden, Germany 
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Lonti Société Lyonnaise de Mecanique et 
d' Electricité, 43, Rue de la Federation, Paris 

[ипа—АПкошете Elektricitäts Gesellschaft, 
Berlin, N.W. 

Lutéce Electrique, La (Soc. anon.) 82, Rue de la 
Victoire, Paria 

Rheinis:he Bogenlampe Fabrik. Rheydt, Germany 

RILEY & CO, Head oftices: 7, Calle de San 
Bernardo. Works: 22, Calle Pacitico, Madrid, 
Spain (Riley Madrid) 

Schuckert—Elektrizitats Aktien Gesellschaft 
vorm. Schuckert & Со. Nürnberg. Germany 

Schwarz, Aug., 39, Ziegelhuttenweg, Franktort- 
a- M., Sachsenhausen, Germany 

Thury—Cuénod, H., 12, Rue Diday, Geneva, 
Switzerland 

Voltchn Elektrizitüts Gesellschaft Munchen, 32, 
Landwehrstrasse, Munich 

Weinberger, Мах, 155, Heerengracht, Amsterdam 

Weinert—Weinert, K., 26, Muskauerstr, Berlin, 
5.0. 55 

Zipernowsky—Ganz & Co, Budapest 


ARC LAMPS ( ENCLOSED, LONC-BURNINC,, MAKERS ОР 
Korting & Mathieson, Ltd, Leutzsch, near Leipzig 


АНС LAMP GARBONS, MAKERS OF. 


BERNE, J. A., 68%", Rue de Lagny, Montreuil, 
Paris 
Weinberger, Мах, 135, Heerengracht, Amster. lam 


ARMATURE WIRES AND CABLES, MAKERS Of. 
Deutsche Kabelwerke Akt..Ges. 7 & 9. Box- 
hagen, Rummelsburg, Berlin | 
Felten and Guilleaume Carlswerk Actien- Gesell- 
schaft, Mülheim-on-Rhine, Germany бөө 

Advt., p. 7 


ARMOURED CABLES AND WIRES, MAKERS OF. 


Felten and Guilleaume Carlswerk Actien-Ge+ll- 
schaft, Mulheim-on-Rhine, Germany See 
Advt., p. 7 

SOCIETE D'EXPLOITATION DES CABLES 
ELECTRIQUES, Cortaillod, Switzerland 
Bee Advt., p. 9 

ART FITTINCS, ELECTRIC LICHT, MAKERS OF. ` 


Société des Etablissements Mctallurgiques А. 
Durenne, 26, Faubourg Poissonnicre, Paris 
Weinberger, Max, 155, Heerengracht, Amsterdam 


BATTERIES, DRY, MAKERS OF. 
Weinberger, Max, 135, Heerengracht, Amsterdam 


BATTERIES, CENERAL, MAKERS OF. 
Galle, Richard. 8, Alte Jakobstr. Berlin, S.W. 


ASSOCIATIONS (sec Societies). 


BATTERIES (MEDICAL), MAKERS OF. 
Galle, Richard, 8, Alte Jak»betr, Berlin. S. W. 


BATTERIES, PORTABLE, MAKERS OF. 
Galle. Richard, 8, Alte Jakobstr, Berlin, S.W. 
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BATTERIES, PRIMARY, MAKERS OF. 


Ercole—Quagiia (6.) & Cia, Vincenza, Italy 
Galle, Richard, 8, Alte Jakobetrasse, Berlin, 


S.W. 

LE CARBONE Кос, anon.) anc. Lacombe & Cie, 
12 and AA Rue de Lorraine, Levallois- 
Perret, near Paris See Advts., рр. 1044 and 
1069 e 

Leclanché—Leclanche et Cie, 158, Rue Cardinet, 
Paris 


Rad iquet—Radicuet & Massicet, 15, Boulevard 
dea Filles du Calvaire, Paris 


BATTERIES, STORACE, MAKERS OF. 


Accumulatorenwerke Oberspree A.-G., Ober- 
schoneweide- Berlin 
Accumulatoren Werke Zinnemann & Co, 4, 
Stendalerstrasse, Berlin, N.W. 
Bablon, У. J. N., 42, Кие Boulard, Paris 
Berliner Akkumulatoren und Elekt.-Ges. 
(G. m. b. H.), Вегли, О 17 
Bocse—Accumulatoren und Elektrizitatswerke 
Akt.-Ges., vorm. W. А Boese & Co, 154 
Kopenicker str, Berlin, 8.0, 
Braune, G. (E. Radthe, Nachf.), 62, Git«chiner- 
strasse, Berlin, 5. 42 
CHLORIDE ELECTRICAL STORAGE Со 
Ltd, Clifton Junction, near Manchester, 
England. See Adyt. facing p. 1034 
Owners of the “Chloride” und “В” Туре 
Patents, 


Compagnie Générale d’Accumulateurs et de 
Traction, 43 Кле de la Victotre, Paris 

De Khotinaky—Viektricitats-Gesellxchatt. Geln- 
hausen, Altenhassiau, Gelnhausen, Ger- 
many 

Ducretet, E., 75, Rue Claude Bernard, Paris 

Dujardin— Dujardin (P. J. R.) & Cie, 28, Rue 
Vavin, Paris ; and at Lille 

Elektricitäts Gesellschaft Triberg (G. m. b. H.), 
Triberg, Germany 

Epstein — Siemens & Halske, A. G., 29, Franklin- 
strasse, Charlottenburg ; and 94, Markgrafen- 
str, Berlin 

Eschenbach, Friedr., 564. Lossenerstr., Berlin, 
S. W. 29 

Goffint, F., 116, Square de l'Est, Nivelles, Bel- 
giuin 

Gilcher—Gülcher - Accumulatoren - fabrik, 23, 
Spenerstr, Berlin, N.W. 52 

Hayen—Fabbrica di Accumulatori Elettrici 
(Giov. Hensemberger), Monza, Italy 

Heinz & Co, 6, Rue Rivay, Levallois (Seine), 
France 

Hladik, Grunewaldt & Со, 56, Stallschreiber- 
atrasse, Berlin, S. 14 

Jaccnet Frères, Vernon (Eure), France 

Laure nt-Cély—Societe (anon.) pour le Travail 
Electrique des Métaux, 26, Rue Lafiite, 
Paris 

Linan & Oberlander, 11, Karlstrasse, Berlin, 
N.W. 

Maarssen—Accumulatorenfabrik Maarssen (С. 
E. Wolff), Maars«en, Holland 

Manufactur Urania, Schoneberg- Berlin 77 

Murschner—Sachsische Akkumulatoren werke, 
107, Rosenstr, Dresden A. 


Mors (E.) & Cie, 3, Rue St. Guillaume, Cour- 
bevoie (Seine), France 
————Rousseau (C.) & Cie, 113, Boulevard 
Sébastopol, Paris 
Schweizerische Akkumulatorenbsu 
A.-G., Marly-le-Grand, Freibourg, Switzer- 
land 
Schulz —Accumulatorenwerke E. Schulz, Witten- 
a-d.-Ruhr, Germany See Baker Dauer & Co, 
in Beitish DIVISION 
Schweizerische Akkumalatoren Werke Trihel- 
horn Akt.-Ges., Zurich; and (works) Olten 
Switzerland 
Société des Accumulateurs Electriques (Systèmes 
Commelin et Viau), 10. Rue du Bouloi, Paris 
Société anon. d'Eelairage et d' Applications 
Electriques, Arras ! Pas-de-Calais). France 
Société anon. des Alliages Cothias, 9, Rue 
Victor Hugo, Ivry-Port (Seine), France 
Société Nouvelle de l Accumulateur Fulmen, 18, 
Quai de Clichy, Clichy (Seine), France 
Strache & Со. Leivzig-Neusechonfeld, Germany 
Thüringer Elektricitiite Actiengesellechaft, 6 and 
7, Schitfbauerdamm, Berlin, N.W. 
Tribe horn—Societá [talo-Svizzeradegh Accuuiu- 
lateur Tribelhorn, 5, Via Meravigli, Milan 
Tudor— Accumulatoren бак A.-G., 1А, 
Luisenstr., Berlin, and Hagen (Westphalia 
Accumulatoren Fabrik Oerlikon, Oer- 
likon, Zurich 
Hussian Tudor Accumulator Co, Pessot- 
schain Uliza 41, St. Petersburg 
Sociedad Espanola de Accumulator 
“Tudor,” 7 and 9, Carrera de San Jeronimo, 
and 105, Camimode Cuellar, Zaragoza, Madrid 
Société Française de l'Accumulæ- 
teur Tudor, 81. Rue St. Lazare, Paris; and 
at Rouen, Lyons and Lille Моге), France 
Union Accumulatoren Werke, 17, Hollmannstr, 
Berlin, S.W. 
Wershoven—Bleiwerk Neumühl. Morian & Cie, 
Neumühl- Hamborn (Rheinland), Germany 


CARBONS FOR ARC LAMPS, BATTERIES, &o., 
MAKERS OF AND DEALERS IN. 


Beleuchtungskohlenfabrik— Union, Kronach, 
Bavaria 
Compagnie Francaise de Charbons pour 


l Electricité, 49. Rue de Provence, Paris 
Conradty, C., Nüremberg. Germany 
Fleischmann, M., Vienna. XVII/1 
LACOUMLE—Le Carbone (soc. anon.) (anc. 

Lacombe & Cie), 12 and 33, Rue de Lorraine, 

Levallois- Perret, near Paris. See Advts. pp. 

1044 and 1069 
Lessing, Dr. A., Nürnberg. Germany 
Levy — Berne, J. A., 68, Rue de Lagny Montreiul 

(Seine), France 
“ Lychnos ” Gesellschaft für Elektrische Indus- 

trie (m. b. H.) 66, Jerusalemer strasse, Berlin 


S. W. 19 
Planiawerke Aktiengesellschaft fiir Kohlen- 
fabrikation Раша, bei Ratibor, Ober- 


schlesien, Gerinany 
RILEY & CO, Head Offices: 7, Calle de San 
Bernardo. Works: 22, Calle Pacifico, Madrid, 
Spain (Riley Madrid) 
Sautter-Lemonnier—Sautter, Harlé & Co, 26, 
Avenue de Suffren, Paris 
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Schiff (N.) & Co, Klein-Schwechat, bei Vienna 


WOLFE (S. N.) & CO, Wevelinghoven, Germany 


See Advt, р. 1471 


CARBON BRUSHES, MAKERS OF. 
BERNE, J. A., 68°, Rue de Lagny, Montreuil, 


Paris 


CARBON EXPERT. 


Jehl, Francis, 1, Meszaros-uteza 14, I. Stockthur 
12, Budapest 


CARBON ROD AND BATTERY PLATE MANUFACTURERS. 
LE CARBONE, Soc. anon. (ane. Lacombe & Cie), 
15 and 33, Rue de Lorraine, Levallois- 


Perret, near Paris See Advts., pp. 1044 
and 1069 


CENTRAL STATIONS, CONTRACTORS FOR THE 
EQUIPMENT AND MAINTENANCE OF. 
Compagnie Continentale Edison, 27, Rue la 
Bruyère, Paris 

Felten and Guilleaume Carlswerk Actien- Gesell- 
schaft, Mülheim-on-Rhine, Germany Bee 
Advt., p. 7 

Ganz & Co, Budapest, Hungary 

RILEY & CO, Head Offices: 7. Calle de San 
зегпагао. Works: 22, Calle Pacitico, Madrid, 
Spain Ruden Madrid) 

Siemens & Halske A.-G., 29, Franklinstrasse, 
Charlottenburg : and Berlin 


CHEMICAL APPLIANCE AND APPARATUS MANU- 
s FACTURER AND IMPORTER. 


Haldenwanger, W.. 32, Sesenheimerstr, Charlot- 
tenburg, Berlia 
CNEMICAL CLASS AND APPLIANCE MAKER, 
Haldenwanger, W., 32, Sesenheimeratr, Charlot- 
veuburg. Berlin 


CHINA COODS FOR ELECTRICAL PURPOSES, 
MAKERS OF. 


Haldeuwanger. W., 32, Sesenheimerstr, Charlot- 
tenburg, Berliu 
CONDUCTORS, ELECTRICAL, MAKERS OF. 


SOCIETÉ D'EXPLOITATION DES CABLES 
ELECTRIQUES, Cortaillod, Switzerland 
See Advt., p. 9 


CONDUITS, MANUFACTURERS OF. 


Felten and Guilleaume Carlswerk Actien-Gesell- 
schaft, Mulheiin-on-Rhine, Germany бее 
Advt.. p. 7 

Société anon. de la Forêt du Flamand, 9, Rue des 
Tanneries, Bordeaux 


CRUCIBLES, MAKERS OF. 
Haldenwanger, W., 52, Sesenheimerstr, Charlot- 
tenburg, Berliu 
DENTAL APPLIANCES ELECTRIC, MAKERS OF. 
Galle, Richard, 8, Alte Jakobstr., Berlin, S.W. 


DIOPTRIC APPARATUS FOR LICHTHOUSES, 
MAKERS OF. 


SAUTTER, HARLE & CIE, 26, Avenue de Su'fren, 
Paris 


DISTILLINC APPARATUS FOR ACCUMULATORS. 
Miirrle, Gg. Jb, Pforzheim, Germany 


DYNAMO BRUSHES, MAKERS OF. 


Boudreaux, L., 8, Rue Hautefeuille, Paris 

Chauveau, G., 21, Rue de Belfort, Paris 

Franck & Co, Schlettstadt-i-E., Germany 

Le Carbone (Soc. anon.) anc. Lacombe et Cie, 
12 and 33, Rue de Lorraine, Levallois-Perret, 
near Paris See Advts., pp. 1044 and 
1069 

RILEY & CO, Head Offices: 7, Calle de San 
Bernardo, Works: 22, Calle Pacifico, Madrid, 
Spain (Rücy Madrid) 

Ringsdorff, P., Essen- Ruhr, Germany 

Schniewindt, C., Neuenrade, Westphalia, Ger- 
шапу 

Schumann & Co, Dresden-Cotta, Germany 


DYNAMOS, MAKERS OF. 


Aktienvesellschaft Süchsische Elektricitatswerke 
vorm. Poschmann & Со, Heidenau, Dresden 

Berlin—Allgemeine Elektricitats Gesellschaft, 
Berlin 

Blondeau, Jules, 15, Passage Gourdon, Paris 

Boashard, Henri, Charleville, Ardennes, France 

Boulte, Larboditre & Cie, 20, Rue Tuaitbout, 
Paris 

Brown—Brown, Boveri & Co, Ltd, Baden, 
Switzerland; and Brussels 

Catl—Sociéte anonyme des Anciens Etablisse- 
ments Cail, 15, Quai de Grenelle, Paris 

CHEMNITZ ELECTRIC CONSTRUCTION со, Ltd, 
Chemnitz, Saxony ; and London, England 

Compagnie de | Industrie Llectriqueet Ме вии це 
(Brevet Thury), Geneva, Switzerland 

Compagnie Genérale de Travaux d'Eclairage et 
de Force, 25, Rue Lamartine, Paris 

Couffinhal & fils, St. Etienne (Loire), France 

Desroziers —Desroziers, Ed., — 10, Avenue 
Frochot, Paris 

Поћтет=— Кћепихеће Elektro-Maschinen- Баі» ik, 
Krefeld, Germany 

Edison —Società Edison per la Fabbricazione di 
Macchine ed Apparecchi Elettrici, 2, Via 
С. Broggi, Milan, Italy 

Electricité Industrielle, А. Lecorsais, Luxem- 
bou 

Electrotechnische Industrie, Slikkerveer, Holland 

Elektricitits Actiengesellscliatt. vorm. Kolben 
& Со, Уухосап, Bohemia, Austria 

Elsisssehe  Elektricitats- Werke, 104, Regen- 
bogenirasse, Strasburg, Alsace 

Farcot, Freres & Co, 17, Avenue de la Gare, St. 
Quen (Seine), near Paris 

Fein—Fein, C. & E., 43в, Kasernenstrasse, 
Stuttgart, Germany 

Fischer & Co, Leipziy-Lindernau 11 

Pischinger — Aktiengesellechaft Flektricitats- 
werke vorm. О. L. Kummer & Co, Dresden 

Fritsche — Fritsehe & Pischm (Inhaber. W. 
Fritsche), 18, Neue Schonauserstr, Berlin, N. 


Ke 


Office Address: 31, Murraygate, DUNDEE. 


Telegraphic Address: “ Farina Dundee." 


Works: Commercial Court 


Telephone No. 83. 


IMPORTERS AND MANUFACTURERS OF MICA FOR ALL PURPOSES. 


Canadian Amber Mica received direct from the Mines, Large Stocks of all qualitiz3in 
our Stores in Пигдсе. 
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Grauer S. & Со. (Soc, anon У, 76, Boul. Richard 
Геп иг, Paris; and at Brusaela 

Hefner ДО ick -Siemens & Halske, A.-G., 29, 
Frankiinstrasse, Charlottenburg; and 99, 
Markgrafenstr. Berlin 

Ii. ћоз—Нећов Company, | Ehrenfeld.Cologne, 
Germany Bee insert Advt. facing р. 1068 

Helvetia — КК. Akt.-Ges, Alioth, Munchenstein 
Basle, Switzerland 

Jaspar —Atehers Jaspar ‘Soc. anon), 2 and 20, 
Rue Jonfosse, Lieve, Већлит 

Klamberg. F.. Hamburg St. Pauli, Germany 

Lohn i r—CGarbe, Laumeyer & Co, Ltd, Aix- 
la-Chapeile, Germany 

Lavo—Lavo. Aug., 39, Avenue Marceau, Cour- 
bevoie (Seine), France 

Martin, E., 3, Lindenstr, Berlin, S.W. 

Meidinzer, G., Basle, Switzerland 

Niquet, E., 5, Rue Turgot, Paris 

Rechen i: in — Eclairage Electrique, L. Se. anon.), 
27, Rue de Коше, Paris 

Reiss & Klemm, 18, Stallschrieberstr, Berlin, S. 

Ny elter-ILemimin iir - Sautter, Harlé & Co, 26, 
Avenue de Suffren, Paris 

Schuchert — Elektrizitats Aktien-Gesellschaft 
vorinals Schuekert & Co, Nurnberg Se 
Siewens-Schuckert: Werke 

Schuinann's Elektrizititswerk. 19, Gieaserstrasee, 
Leipzig- l'laagwitz, Germany 

Societe l'Eciairage Electrique, 27, Rue de Rome, 
and 364, Rue Lecourbe, Paris 

Société anon.) du Phaniz, 31, Rue Phonix, 
Gheut 

Universe!le—Cadiot (E. H.) & Co, 12, Rue 
St. Georges, Paris 

Vereinigte Elektricitit werke A.-G., Dresden, A. 

Wichler & Sannig, Liepziy, Germany 

Zi ert. Deri- blathy—Gauz & Co, Buda- 
pest, Hungary 


EBONITE, MAKERS OF. 

Colonial Rubber, Ltd, Gand, Belgium (London 
Agents: Hesberg Brothers, 62, Fen- 
church-st, Е.С.) 

ELECTRIC ADVERTISING DEVICES, MAKERS OF. 

Boettcher, Oskar, 7 and 8, Culoustr, Berlin, W. 


ELECTRIC CABLES AND WIRES, MAKERS OF. 


Baranger, R.. 128. Rue du Bois, Levalloia- 
Perret, France 


Contracters fo . . „ Goveenment. 


COMPAGNIE DES TREFILERIES DU 
HAVRE ‘anciens  etablissements Lazare 
Weiller), 29, Rue de Londres, Paris M. s 


at Havre See Advts., pp. 1420. 1463, 1477 
and 1478 

Cassirer (Dr. H.) and Со,,5 and 6, Keplerstrasse, 
Charlottenburg. Berlin 

Deutsche Kabelwerke A.G., 7 and 8, Boxhazen, 
Rummel-burg, near Berlin 

FELTEN X GUILLEAUME Carlswerk Actien- 
gesellschaft, Mulheim-on- Rhine. Germany 
A venta, W. F. Dennis & Со, 49, Queen Vic- 
toria-3t, London, England) See Advt.. p. 7 

Gramimont, E. C., Etablissements. [ndustriels 
de, Pont-de-Cherui (Isere); and at Paris and 
Lyons 

Heddernheimer Kupferwerk, vormals F. A. 
Hesse Sohne, Heddernheim, near Frankfort- 
on-the- Мат 

Kabeltabrik Actien- Gesellschaft vormals Otto 
Bondy, 33 35, Penzingerstr, Vienna 

Koltschugin Co. Kelerowo, near Moscow 

Perei & Schacherer, Ltd, 1, Kulso. Fehérvári- 
üteza, Budapest, I., Hungary 

Pirelli & Co, Telegraph Works, Milan ` and Spezia 

SOCIETE D'EXPLOITATION DES CABLES 
ELECTRIQUES «Systeme Berthoud. Borel & 
Co.) Сотбашод, Switzerland. See Advt., p. 9 

Societe Francaise des Cables Electriques (Sys- 
tème Berthoud, Borel & Со:.11, Chemin du 
Pré Gaudry, Lyons, France 

SOCIETE INDUSTRIELLE DES ТЕБЕ. 
PHONES, 25. Rue oe (Quatre Septembre, 
Paris See Advt.. p. 1308 

Suddeutache Kabelwerke A.K.. Mannheim, Ger- 
many; aud Berlin aud Stuttgart 

Tedeschi (V.) et Cie, Via Monte biauco, Turin, 
Нају : and Paris 


ELECTRIC CRANES AND HOISTS, MAKERS OF. 


CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
Chemnitz, Saxony ; and London, England 


ELECTRIC CENERATORS, MAKERS OF. 
CHEMNITZ ELECTRIC CONSTRUCTION CO, 144, 
Chemnitz, Saxony ; and London, England 
ELECTRIC COVERNORS A REGULATORS, MAKERS OF. 


Fabrik Elektrischer Apparate Dr. Мах Levy, 
. 2a, Chausseestrasse, Berlin. N. 
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ELECTRIC LICHT APPARATUS MAKERS. 
Bosshart, А. (vorm. Sponheimer 4 Bosshart), 
14, Lintheschergasse, Zurich, Switzerland 
Brisson & Co, 58, Rue St. Maur, Paris 
Hinkel & Sohn, 44, Kaiserstr., Frankfort-on-Main 
Lacarriére & Cie. ‘Suc. апоп.), 16, Rue de 
l'Entrepót, Paris ; and at Lyons and Naples 
RILEY & CO, Head offices: 7, Calle de San 
Bernardo. Works: 22, Calle Pacifico, 
Madrid, Spain (Riley Madrid) 
WOLFF (5. №.) & Co, Wevelinghoven, Ger- 
many See Advt., p. 1471 


ELECTRIC LICHT AND POWER ENCINEERS, 
CONTRACTORS, &o. 


Апеп, M., 9, Rue des Navar de Tolosa, Pampluna, 
Spain 

Banti & Torrigiani, Rome, Pistoia, and Fano, 
Italy (Prof Banti Rome) 

Bartelmus (R.), Donat, & Со, 71, Neugasse, 
Brunn, Austria 

Bartels (Franz) & Co, 64, Breitgasse, Dantzig 

Berner (Otto) & Co, 58, Admiralitatstrasse, 
Hamburg 

Bremen (L. von) & Co, Kiel-i-Schl.- Holst. 

British Continental Electricity Co, Ltd, 3, Via 
Umberto, San Remo, Italy 

Budapester Allgemeine Elek. Aktien- Ges., 
Budapest, 


Compagnie d' Éclairage Électrique du Secteur des 


Chainps-Elyséóes, Avenue des Ternes, Paris 

Compagnie d'Eclairage Municipale et privé de 
Levallois Perret par l'Eléctrieité, 31, Rue 
Poccart, Levallois Perret (Seine), France 

Compagnie d'Electricité de l'Ouest Parisien, 
5, Quai National Puteaux (Seine), Frauce 

Compagnie Générale d'Electricité de Creil 27, 
Rue de Chateaudun, Paris; and Creil (Oise) 

Companhia do Gaz e Electricidad, Lisbon 

Compania Barcelonesa de Electricidad, Barcelona, 
Spain 

Е Aer, Ges für Elektrische Beleuchtung, 
Warasdin, Croatia 

De-roziers, Ed., 10, Avenue Frochot, Paris 

Eleetrique, L' (Soc.anon.),15, Rue Zérézo,Brussela 

Elektricitatswerk Davos Actien Gesellschaft, 
Davos Platz, Switzerland 

Elektricitatawerke Wynau, Actien Gesellschaft, 
Langenthal, Switzerland 

Elektrisk Bureau, 17, Middlethunagade, Chris- 
tiania 

Elektrizitatawerk Zufikou-Bremgarten, Brem- 
garten, Switzerland 

Felten and Guilleaume Carlswerk Actien-Gesell- 
schaft, Mulheim-on-Rhine, Germany. Bee 
Advt., p. 7 

Fredriksstad Gas and Electricitetsverk, Ltd, 
Fredriksstad, Norway 

Heleingfors Elektriska Belysnings Aktiebolag, 
27, Kasirngaten, Helsingfors, Finland 

Imperial Continental Gas Association, 9, Burg- 
ring, Vienna I. 

Krizik (Fr.) & Co., 35, Lindeugrasse, Vienna 
VII.; and Prague, Austria 

Leconte, Felix, 1, Rue des Arts, Lille (Nord), 
France 

Lesage, E., 7, Rue Ferou, Paris 

Malaya Electricity Company, Limited, Martinez, 
28, Malaya, Spain 

Mazurron Electric Light Company, Limited, 
Marron, Spain 
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Mülbauser Elektricitätswerke A.-G., Mülhouse, 
Alsace, German 

Niederschlesische Elektricitiits und Kleinbahn 
Aktien Gesellschaft Waldenburg, Germany 

Norddeutsche Elektricitits Gasellschaft, 12, 
Langen markt. Danzig, Gerinany 

RILEY & co, Head offices: 7, Calle de Sau 
Bernardo. Works: 22, Calle Pacifico, 
Madrid, Spain (Riley Madrid) 

Rouma, A., 62, Rue Vert Bois, Liege, Belgium 

St. Petersburg Electric Light Co, 1, Nadejdins- 
kaya-st, St. Petersburg 

Società Anglo Romana per l'Hliuminazione di 
Roma, 14, Piazzi Poli, Rome 

Société pour les Applications générale de l'Elec- 
tricite, 20 Rue du Marais, Brussels 

Société (anonyme) d'Eclairage et de Force par 
l'Electriciué, 11, Rue d'Alexandrie, Paris 

Société d'Eclairage électrique du Secteur de la 
Place Clichy, 53, Rue des Dames, Paris 

Société Francaise d’Energie Electrique, 29, Rue 
de Constantine, Paris 

Société anon. Franco-Delge pour les Applications 
d'Electricité, 102, Rue du Marais, Brussels 

Societé Générale Intern. d'Eclairage parle Gaz et 
l'Electricité, 28, Rue de Cháteaudun, Paris 

Société Hellénique d'Electricité, Athens, Greece 

Societé Lyonnaise des Forces Motrices du Rhone, 
57, Rue de la Republique, Lyons 

Société (anon.) Westinghouse, Boul. Sadi Carnot 

_ Harve ; and Paris, Turin and Milan 

Stockholms Elektriska Belvsnings Aktiebolag, 
4, Tradgardsgatan, Stockholin 

Street (Frank) & Co, Rua do Росо dos Negros, 
Lisbon 

Trollhüttans Elektriska Kraftaktiebolag, Stock- 
holm 

“ Volta " Compañia General de Electricidad, 4, 
Rua de la Pila, Santander, Spain 


ELECTRIC LICHT SYSTEMS. 


Allgemeine Elektricitäts Gesellschaft, Berlin 

Compagnie de l'Industrie Electrique, 26, Boule- 
vard de Strasbourg, Paris 

Felten and Guilleaume Carlswerk Actien-Ges, 
Mülheim -on Rhine, Germany Bee Advt., 
р. 7 | 


ELECTRIC LICHT WIRES, MAKERS OF. 


COMPAGNIE DES TRÉFILERIES 
DU HAVRE 


(Ancians Etablissements Lazare Welller) 


Telephonic and Telegraphic 
Engineers, 
Manufacturers of all sorts of Improved 
ELECTRICAL WIR ES. 
AWARDS: Legion of Honour, 1531; Gold Medal 
Paris Universal Exhibition, 1539; Grand 
Diploma of Honour. 
Specialities: HIGH CONDUCTIVITY PLAIN 
AND TINNED COPPER WIRE, COPPER STRIP 
FOR MAINS AND DYNAMOS. 
Ordinary Copper Wire for Mechanical Purposes 
29, Rue de Londres, 29, PARIS. 
works at HAVRE (SEINE INFERIEURE). 
GENERAL AGENCY AND ОКРОТ 
(for the United Kingdom aod the Colonies): 


FERNAND ESPIR, 
3, East India Avenue, London. E.C. 
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De ја Mathe, С. & Н. B., Gravelle (St. Maurice) 
(Seine) France 

Felten and Guilleaume Carlawerk Actien-Ges., 
Mülheim - on- Rhine, Germany Bee Advt., 


p. 7 
Nordisk Elektrisk Ledningstraad & Kabelfabrik, 
105, Ryesgade, Copenhagen, O. 
Pauly (G.) & Со. Mengen (Wurtt.), Germany 
SOCIETE D'EXPLOITATION DES CABLES, 
ELECTRIQUES, Cortaillod, Switzerland 
8ee Advt., p. 9 


ELECTRIC MEASURINC INSTRUMENTS, MAKERS OF. 


ABRAHAMSOHN, ROBERT, 24, Kantatr, 
Charlo tenburg, Berlin. See Advt. p. 14 

Aubert, А. J. J., 7, Place St. Егапсош, Lau- 
ganne, Switzerland 

Hartmann & Braun, Bockenheim, Frankfort-on- 
the- Main (Moal & Со, 76-78, York-st, 
London S.W., British Agents) 

Olivetti (C.) & Co, 7, Via Dante, Milan 

Richard, Jules, 25, Rue Melingue, Belleville 
Paris See Advt., р. 1326, and Joseph Levi 
& Co. in British Division 


ELECTRIC MOTORS, MAKERS OF. 


Bottcher, Oskar, 7 and 8, Culmstr, Berlin, W. 

CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
Chemnitz, Sax ny: and London, England 

Elektricitäts-Actiengesellachaft vormals Kolben 
& Co, Уувосап, Bohemia, Austria 

Ejuipage Electrique, L’ (Soc. anon.), 18, Rue 
d'Alaace. Levallois (Seine), France 

Fabrik Elektrischer Аррага’е Dr. Max Levy, 
2a, Chausseestrasse, Berlin, X. 

Machek (Frauz) & Co, 6, Pramergrasse, Vienna IX. 

Tesla — Helios Elektricitat« Aktien-Gesellschaft, 
Ehrenfeld-Colegne, Germany 

Schneider et Cie, Usines de Creusot 

(Ѕабпе et Loire), and 42, Rus d'Anjou, Paris 

Weinberger, Мах, 155, Heerengracht, Amsterdam 


ELECTRIC NOVELTIES, MAKER OF. 
bottcher, Oskar, 7 and 8, Culmatr, Berlin, W. 


ELECTRIC TRACTION ENCINEERS. 
CHLORIDE ELECTRICAL STORAGE 
CO, Ltd, Clifton Junction, near Manchester, 
England See Insert Advt. facing p. 1034 
Owners of the "Chloride" and "R" Туре 
Patents 
Gesellschaft für Elektrische Hoch und Unter- 
grundbahnen, 12, Kothenerstr., Berlin, W. 
Société d'Exploitation des Brevets Dolter, 12, 
Rue Lafayette, Paris 


ELECTRIC TRANSMISSION OF POWER, CON. 
TRACTORS FOR. 

RILEY & CO, Head offices: 7, Calle de San 
Bernardo. Works: 22, Calle Pacifico, 
Madrid, Spain (RAU. Madrid) 

Société d'Eclairage et de Transports de Force, 
" L'Electrique Peruwelzienne " (Soc. anon.), 
Peruwelz, Belgium 


ELECTRIC VENTILATING FANS, MAKER OF. 
Weinberger, Max, 135, Heerengracht, Amsterdam 


ELECTRICAL TRADES’ DIRECTORY.—1904 
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ELECTRICAL ACENTS. 


Cadiot (Е. Н.) & Co, 12. Rue St. Georges, Paris 

de Vries, Herman J., 127, Sarphatistraat., Am- 
sterdam 

Diener (Alf.) & Co, Zürich II. 

Elektrisk Bureau, 12, Stormyade, Copenhagen 

Groeneveld, Van der Poll & Co, 467, Heeren- 
gracht, Amsterdam 

Holwech, Olaf M., Fredriksstad, Norway 

Inaebnit (Charles) & Co (C. & L. Trolliet, succes.) 
Boul. James Fazy, Geneva 

Карі & Co, Winterthur, Switzerland 

Levy y Kocherthaler, 42, Carrera de Sau Jerdni- 
mo, Madrid 

Neville (Julius G.; E Со. Calle de Alcala, AA 
and 55, Madrid (Representative of Messrs. 
Crompton & Co.) 

RILEY & CO, Head offices: 7 Calle de San 
Bernardo, Works: 22, Calle Pacifico, Madrid, 
Spain (Айсу Madrid) 

Società Tecnico Industriale Italio-Svizzera, 4, 
Via Morigi, Milan 

Société Belge d'Electricite, 87, Rue Royale, 
Brus els 

Terriase, Jules, 21, Rue Toepfer, Geneva 

Thurnauer, Е., 60, Rue Pierre Charron, Paris. 

Verdoux, J., 482, Grand RuedePera, Constantinople 

WELLS, DOUGLAS, 35, Rue de la Pepiniere, 
Brussels; and at Paris, Lille aud Antwerp 

Weinberger, Max, 135, Heerengracht, Amsterdam 


ELECTRICAL APPARATUS MAKERS. 


ABRAHAMSOHN, ROBERT, 24, Kantstr, 
Charlottenburg, Berlin See advt., p. 14 

Aktiengesellschafu für Elektrotechnik, vorm. 
Graetzer & Ipsen, 20, Cuvrystrasse, Berlin, 
8.0. 55 

Appareillage Electrique (Soc. anon.) 14, Rue 
(Contes, Paris 

Barbier, Bernard & Тигеппе, 82, Rue Curial,Paris 

Barosi & Folchini, 51, Corso Siccardi, Turin 

Bauer, C., 15, Wall-st, Basle, Switzerland 

Baum, Wilhelm, 30, Bahnhofstr., Essen-a.-d- 
Rohr, Germany 

Beau, H., 226, Boul. St. Denis, Paris 

Benzoni, F., Geneva 

Besson (Aug.) & Со, 55, Boulevard des Capucines, 
Paris 

Beziel & Ribot, 16, Pass St. Pierre Amelot, Paris 

Boas, Hans, 24, Michaelkirchstr, Berlin, 5.0. 16 

Boler M., 257, Rue St. Honorc, Paris 

Bottcher, O., 7 and 8, Culinstr., Berlin, W. 

Boulade, L. & A., 4-8, Chemin St. Gervais, Lyon- 
Monplaisir ( Rhone), France 

Bousser, F., 7, Ave du Mail, Geneva 

Воуегев, P. F. de, 7, Rue Daumier, Paris 

Burgunder, А., 52, Rue des Entrepreneurs, Paris 

Cabella (B. & Co, 10, Via della Pace, Milan 

Calm & Bender, 64, Gitschinerstrasse, Berlin, S. 

Carl J., Jena, Germany 

Chagnaud, J., 21, Rue de Belfort, Paris 

Chateau Fréres & Cie, 118, Rue Montmartre, Paris 

Chauvin & Arnoux, 186, Rue Championnet, Paris 

Cohendet (A.) & Со, 166, Quai de Jemmapes, 
Paris 

Colin & Cie, 17, Rue des Tournelles, Paris 

Compagnie Française d'Appareillage Electrique, 
16, Rue Montyolfier, Paris 
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Croon & Co, 154, Rokin, Amsterdam 

Daix, V., St. Quentin (Aisne), France 

Dorvaux, L., 21-25, Rue St. S-bastien, Paris 

Duc, Tardy & Henry, Place de la Republique, 
Valence roue), France 

Duchange. J., 168, Boul. Haussmann, Paris 

Dudach & Cie, 10, Rue St. Anastase, Paris 

Eck, N., 27, Boul. Pereire, Paris 

Elektricitats Gesellschaft Soldan & Co, 66, 
Further Landstr., Nuremburg, Germany 

Elektrische | Apparatenbauanstait, Duisburg, 
Germany 

Ellison, G., 66-68, Rue Claude. Vellefaux, Paris 

Fabrique d'Ebauches de Sonceboz, Sonceboz 
(Bern), Switzerland 

Fischer, Julius, 10, Ottenweg, Zurich 

Fonibon & Co, 58, Coura de la Liberté, Lyons 

Gagneau & Cie, 115, Rue Lafayette, Paris 

Gaitfe, G., 40, Rue Saint-André-des- Arts, Paris 

Gale, Jules, 15, Rue du Staud, Geneva 

Gautier & Louis, 36, Rue St. Lazare, Paris 

Gianoli. Louis & Lacoste, 26, Boul. Magenta, Paris 

Gibault, Ch.,68 & 70, Ave Philippe Auguste, Paris 

Graetzer & Ipsen, (A.-G.) 146/7, Kurtürstenstr, 
Berlin, W. 55 

Groos & Graf, 25, Urbanstrasse, Berlin, 5. 

Guenée (A.) & Со, 14 and 16, Rue des Bois, Paris. 

iuenet, J., 5. Rue Montmorency, Paris 

Guerin, C., 74, Boulevard Malesherbes, Paris 

Hakenbeck & March, 44, Yorkstrasse, Berlin, 
W. 57 

Hannemann Gebr. & Co, Düren (ВЫ), Germany 

Наџаћеег, Otto, Кгашкавзе, Berne 

Helberger, Hugo, Munich, Germany 

Hesse (L.) & Fils, 70, Rue des Archives, Paris 

Неуде, E. J. von der, 21, Glogauerstr, Berlin, 5.0. 

Hevinann, E., 19. Ave de la Republique, Paris 

Jacobsen & Со. Hojbroplads, d. Copenhagen 

Jenisch (Р.) & Boehmer, 50, Markusstr, Berlin, О. 

Jouse (V. реге) & fils, 17, Rue Bretonnaise, 
Cholet ( Maine-et-Loire), France 

Kachler (Max) & Martini, 50, Wilhelinstrasse, 
Berlin, W. 

Kirchner (Reinh.) & Co., Ilmenau, Thuringia, 
Germany 

Köttgeu H.) & Co, Bergisch Gladbach, and 216, 
Severin strasse, Сојомпе 

Kruger, E. A., 15 Brebmestrasse, Berlin- Pankow 

Kummler (H. & Cie, Morgartenstrusse. Lucerne, 
and Aarau (Aargau), Switzerland 

Ladigea, Greiner & Co,  Glashiittenwerke 
(G. m. b. H.). Weisswasser, O. L, Germany 

Langenegeer. J., Lune nau, Berne, Switzerland 

Le Шоп (Ch.) & Cie, 55, Кие La Fontaine, Paris; 
and Bouloęgne-sur-Seine 

Lebrun, R., 14, Rue Meslay, Paris 

Lindner & Со. Jecha-Sondershausen, Germany 

Mambret (i. & Cie, 25, Rue ас la Moutague Ste. 
Genevieve, Paris 

Matrhaey & Со, 70, Kopenickerstr, Berlin, S. O. 

Mayer & Wolf, 12, Van Swietensasse, Vienna 

Meny, G., 15, Rue Lauzin, Paria 

Mercadier E.) & Pierquin (II.), 21, Rue Descartes, 
Paris 

Mijois, F., 10. Avenue de Аш, Paris 

Morlé & Porche (М. Minseart, suce.), 115, Rue 
d' Aboukir. Paris 

Nigra. G., 48. Corso Venezia, Milan, Italy 

Nostitz & Roch, 3, Zwickausrstr, C! 1162-1-35, 
Gerinany i 


Pabat, E., Bellevue-Coepenick, bei Berlin 

Petri & Dalheim, 44, Wilhelmstr, Berlin, W. 

Piccard & Piccard, 12, Rue d'Ecluses St. Martin, 
Paris 

Pillivuit & Cie, Mehun-sur- Yevre (Cher), France 

Potron. E., 40, Ave de la République, Paris 

Richter, Gustav, Porzellan Manutactur, Char- 
lottenburg, Berlin 

RILEY & CO, Head offices: 7, Calle de San 
Bernardo. Works: 22, Calle Pacitico. Madrid, 
Span (Adey Madrid) 

Ritter & Uhlmann, 4, Clarastrasse, Basle 

Ruhmer, E. Physikalisches Laboratorium, 248, 
Friedrichstr, Berlin, S.W. 48 

Ruhstrat Gebrüder, Gottingen, Germany 

Sachs (К.) & Co, 34, Ritterstr, Berlin, 5. 42 

Sainte (A.) et Cie, 95, Rue Oberkampf, Pari~ 

Schaeffer, Aug., Frankfort-ain/M., Germany 

Schlag & Berend, 70, Alexanderstr., Berlin, C. 

Schmitz (J.) & Co, Hochst-u M, Germany 

Schoppe, Oscar, Leipzig, Germany 

Seifert (R.) & Co, 9 & 11, Behnstrasse, Hamburg 

Silbereissen, F., Basle, Switzerland 

Societa Edison per la Fabbricazione di Macchine 
ed Apparecchi Elettrici, C. Grimoidi & Cia, 
2, Via G. Broggi, Milan 

Societé des anciens Etablissements. Lacarricre. 
16, Rue de | Елигерог, Paris; and at Lyons 
and Naples 

Societé des Etablissements Heure Lepaute, 11, 
Rue Desnouettes, Paris 

Société anon. de Force et Lumiere Electrique. 9, 
Rue de Косгоу, Paris 

Sorensen (F. E.) & Co, Dronningens Tvoergade 
9911, Copenhagen 

Soriaux & Co, 63, Rue de Turbigo, Paris 

Soule, D., Bagneres-de-Bigorre i Наше Pyrenées., 
France 

Sporri, E., Nufels, Switzerland 

Sprecher & Schuh, Aarau, Switzerland 

Sto k & Со, 16, Rue des Fossés St. Jacques, Paris 

Thierry, Wierre & Со,9, Rue des Mathurins, Paris 

Thorman, B., 12, Komysbergerstr. Berlin, 0 34 

Torriani (G.) & Cie, Mendrisio, Tessin, Switzer- 
laud 

Valabrega, Lichtenberger 
Nazionale, Turin 

Vereinigte Spezialtabriken für Elektrotechnik 
(Fred. C. Jenkins), 14. Nonigestr, Hamburg 

Vierordt & Со, 109, Wijnhaten, Rotterdam 

Vighano, Alberto, о, Via Palermo, Milan 

Voigt & Haetlner, Bockenheim, Frankfort- On- 
the-Main (Agente, Mord & Со, 76-78, York- 
et, Wesuniister, London, У W.) 

Voigt & Mahler, 54, Aupere Haliescbestr, Саи. 
Gohlis | 

Vulliet, G., 32, Rue de Vouillé, Paris ` 

Wanner Freres, 27, Terra--icie, Geneva 

Wernicke, С. A, 5, Prenziaueretr, Beron, C. 

Wettig, Hartung & Co, Schleueinger Inuriuger 
Маја), Gerinany 

Wibratte, H. D., 45, Rue des Tourneure, Toulouse, 
France 

Winter, C., Dumowick, Germany 

Wockatz & Co, Gothenburg, Sweden 

WOLFF (S. N.) & Co, Wexeliughoven, Germany 
Bee Advt., р. 1471 

Zellweger, A., Uster and Zurich, Switzerland 

Zwarg, J. 0., 6, Am Bahnhof, Friebere-i.-S., 
Germany 
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ELECTRICAL ENGINEERS (Consulting.) 


t 


4 


Adams, H. F., 19. Stephensonstraat, The Hague 


Ader, C., 68, Rue de l'Assomption, Paris 

Albrecht. Alfred, Norddeutsche Lloyd, Bremer- 
haven, Germany 

Alimonda & Burgo, 16, Via XX Settembre, Genoa 

Alioth, R.,  Elektrizitatagesellschaft Alioth, 
Minchenstein, Baale, Switzerland 

Amelin & Renaud, 39, Rue Jean Jacques Rous- 
seau, Paria 

Апдгеп (Edwin) & Со, 8, Hamngatan, Gothen- 
burg, Sweden ` 

Arabia, Antonio Alberto (Georgii Arabia & Со), 
A Via Bocca di Léone, Rome 

Arendt, Ch., 12, Rue Berckinaus, Bru-sels 

Amoux, Кепе, 45, Rue du Ranelagh, Paris 

Asboth, Emil de, Ganz & Co, Budapest. 

Aatfalck, Alfred, 45, Guiolettstr, Frankfort 

Aufort, Albert, Route de Tours, Vierzon (Cher), 
France 

Avril, Rene, 58, Rue Monsieur le Prince, Paria 

Badon- Pascal, G.. 12, Rue dela Repulique, Paria 

Baert, A. Th., 298, Laan v. Menderv, The Hague, 
Holland 

Raillehache, К. E. J. 
Paris 

Baillie, G. H., Bordighera, Italy 

Kallanti, Humbert, Bagnoeavallo, Ravenna. Italy 

BANTI, DR. ANGELO. 222-226. Via Cavour, Rome 

Barassi, Victor, Via Brera, Milan 

Barbon, A., 7°!*, Rue de l'Aqueduc, Paris 

Bardorf (Е.) & Co, Passage Ророћ, Belle Etage 
32, Moscow 

Barnet, Lyon L. М., 83, KleineHoutweg, Haarlem, 
Holland 

Baequin, J., 34, Rue St. Thomas, St. Quentin 
(Aione), France 

Baur, John Ganz & Co, Budapest 

Вауеї, M., 208, Rue Marie Christine, Brussels 

Beaufort, I. F., 1. Zijlatraat, Haarlem, Holland 

Becker. Aug., Ganz & Co, Budapest 

Bede, P., 41, Rue Fonsny, Brussels 

Behn-Eschenburg, Dr. H., Maschinenfabrik- 
Oerlikon, Oerlikon, bei Zürich 

Belloni & Gadda, 21, Via G. Castiglia, Milan 

Belot, Ch., 24, Rue du Poincon, Brussels 

Benedetti (Dr.), Tedeschi & Cia, 19, Strada di 
Planezza, Turin 

Berg, C.. Brunswick, Gerinany 

Ветућ (Chr.) & Co, Malmo, Sweden 

Berliner, Dr. A., Siemens Schuckert Werke, G., 
3, Axkanischerplatz, Berlin S.W. 11 

Bernheim, Edmond, Société d'Applications In- 
dustrielles, 18, Rue Pierre Charron, Paris 

Berthoud, Ed., Societé d' Exploitation des Cà bleg 
Electriques, Cortaillod, Switzerland 

Dertemati, Carlos, 57, Calle Larga, Jerez de la 
Frontera, Spain 

Billing, H. (Edler von Geinmen), City Flec- 
tricity Works, Temeavar, Hungary 

Blithy, Otto Titus, Ganz & Со, Budapest, 

Blattner, Dr. E., Kant Technikum, Burgdorf 
(Berne), Switzerland 

Blickman, H. G., 455, Heerengracht, Amsterdam 

Blomhert, A., 143, Singel, Auisterdlain 

Blondel, I. A., 49, Boul. Ducange, Amiens, France 

Bohm-Raffay, Br., 11, Darwingasse, Vienna II 

Вике], E., 66, Rue de Vaugirard. Paris 

Bonaccorsi, Eug., Hotel Milan, Palermo 


de, 16, Rue Daubigny, 


Bondy, Carl, Elektr. Aktien- (Jes. (General Repre- 
sentanz), Marxeryaase, Vienna III. 

Bonninghofen, Hugo, 11, Neue Schónholzerstr, 
Berlin- Pankow 

Bopp, George, 804, Berlinerstrasse, Charlotten- 
burg, Berlin 

Bore], Dr. A., Зидаеш веће Kabelwerke, Mann- 
hein, Germany 

Borel, Dr. F., Société d'Exploitation des Cables 
Electriques, Cortaillod, Switzerland 

Bouquet, К. P., 40, Rue de la Pecherie, Moret- 
sur- Loing (Seine-et-Maines France 

Boveri, W. (Drown, Doveri& Co), Baden, Switzer- 
land 

wandt, G. J. G., 713, Keizersgracht, Amsterdam 

Braune. Carl (Brown, Boveri & Co), 7, Kron- 
prinzenstr, Frankfort-on-Main 

Brodie, W. A., British Continental Electricity 
Co, Ltd, San Rocco, San Remo, Italy 

Brown, С. E. L. Brown, Boveri & Co), Baden, 
Switzerland 

Brown, Sydney, Construction Department, 
zrown, Boveri & Co, Baden, Switzerland 

Brunelli, Dr. Italo, Post and Telegraph Depart- 
ment, 222-226, Via Cavour, Rome 

Bruno, G., 24, Rue St. Paul, Lieve, Belgium 

Brunswick, E. J. L. (Maion Breguet), 1, AL- 
phonse Daudet, Paris 

Budde, Prof. Dr. Emil, Siemens & Halske's, 
54, Berlinerstr., Charlottenburg, Berlin 

Bull, Anders, 67, Bygdö allé, Christiania, Norway 

Busset, Paul, Ormonts, Lausanne, Switzerland 

Busson, V., 65, Rve de Bretagne, Paris 

Cahen, Hermann, Elektr. Aktien-Ges. 
W. Lahmeyer & Co, Frankfort-am/M. 

Callet, (., 5, Piazza Castello, Milan, Italy 

CAMPDERA SALA, ENRIQUE, 100, pral, 
Paseo de Gracia, Barcelona, Spain 

Canas, P., 149, Boul. Malesherbes, Paris 

Capuccio, Mario, 15, Piazza Statuto, Turin, Ttaly 

Chalaux, Е., 50, Calle Claris, Barcelona, Spain 

Chaudoir, M., 71, Rue Rubens, Brussels 

Chavannes, Prof. Roger, The Technikum, Geneva 

Сила, Ernesto, 18, Via Andegari, Milan 

Clerici, Carlo, Via Monforte 48, Milan, Italy 

Closset, Enile, 26, Rue St. Jean, Brussels 

Cohen, Dr. F. M., 106, Keerengracht, Amsterdam 

Coops- Busgers, E. . J. M., Péruwelz, Belgium 

Corsepius, Dr. M., 17, Lothringerstr, Cologne 

Crette, L., 48, Boul. de Clichy, Paris 

Crombe, G., Noc.-Générale des Chemin de Fer 
Economiques, 8, Chaussée de Vieurgat, 
Ixelles, Brussels 

De Bast, Omer, 20, Rue Cesar Frank, Liège, 
Belgium 

de Coulon, H. T., Manager Société Y Exploitation 
des Cables Electriques, Cortaillod, Switzer- 


vorin. 


land 
Dell Gebriider, 24, Neuenbergerstr, Berlin 
S.W. 15 


Delvaux, Henri, 22, Rue d'Assaut, Brussels 

Deprez, Marcel, 25, Avenue Marigny, Vincennes, 
France 

Рем, Max, 30, Wipplingerstrasse, Vienna 

Desruelles, L. (M. Graindorge, Sucer.), 81, Boul, 
Voltaire, Paris 

Dieudonné, Emile, 95, Rue Perronet, Neuilly 
(Seine), France 

Doignon, I., 85, Rue N. р, des Champs, 
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Doijer, H., 56, Oude Delft, Delft, Holland 

Dolivo-Dobrowolsky, Dr. Michael von, State 
Electr: technical Institute, St. Petersburg 

Drosten, Rbt., 49, Rue du Marais, Brussels 

Dulait, J., 140, Rue Montigny, Charleroi, Belgium 

Egger, B., Vereinigte Elektr.-Act.-Ges., 187, 
Sinmeringerstr, Vienna X. 

Epstein. Prof. Dr. J., 45, Hoechsterstr, Frankfort 

Esnout & Со, 45, Rue de la Clef. Mons, Belgium 

Feldmann, Clarence P., 9, Stiftstr, Darmstadt, 
Germany 

Ferraris, Prof. L., В. Museo Ind. Italiano, 4, 
Via Saghiano, Turin 

Festens, P. F.“ 15, Rue Camoin Jeune, Marseilles 

Filliol, J. de, 31, Rue de Constantinople, Paris 

Fischer-Hinnen, J., Director of Fr. Krizik & Co, 
Prag- Karolinenthal, Austria 

Fischinger, E. G., 15 Johanngeorgen - allee, 
Dresden 

Foà, lcilio, bis, Via San Carlo, Naples 

Fodor, Etienne de, Budapest Allgemeine 
Elektricitits-Gesellschatt, Budapest 

Fontaine, Hippolyte, 58, Notre Dame 
Champs, Paris 

Fynn, A., 15, Rue Pantéleimonofskayalog 5, St. 
Petersburg 

Gass, Ch., 4, Quai а la Chaux, Brussels 

Gauverit, J. M., 14, Rue d'Irlande, Brussels 

Geiser, H., Electricity Works, Schatfhausen, 
Switzerland 

Gerard, Ernest, 25, Avenue des Arts, Brussels 

Gérard, L., 1, Impasse du Parc, Brussels 

Giorgi, Arabia & Co, 79, Via dell' Umiltà, Rome 

Giorgi, Giovanni, 5, Via Farina, Rome 

Gourgoulin, C. E., 22, Rue Ernest Renan, Issy 
les Moulineaux (Seine), Paris 

Grafenhorst, H., 15, Elbestr, Frankfort- on- Main 

Granfeld, А. E., Ischl, Austria 

Guilleaume, Emil (Felten & Guilleaume Carls- 
werk — Actien-Gesellschaft), Mulheim-on- 
Rhine, Ger many 

Guilleaume, Max (Felten & Guilleaume Carla. 
werk Actien- Gesellschaft), Mulheim- on- 
Rhine, Germany 

Guilleaume, T. (Felten & Guilleaume Carlswerk 
Actuen - Gesellschaft), Mulheim on- Rhine, 
Germany 

Gülcher, R. J., 26, Schlüterstrasse, Charlotten- 
bury, Berlin 

Нате, Emile. 26, Avenue Suffren, Paris 

Hartogh. M. H., 5, Fulirichgasse, Vienna I. 

Hauman, Charle-,47, Rue Marie Therese, Brussels 

Hauptinann, J. C. (G. m. b. H.), 12, Elisenstr., 
Leipzig 

Heilmann, J. J., 20, Rue Brunel, Paris 

Heim, Dr. C., Kal, Techn. Hochschule, 
Hanover 

Hen (L. X Со. 52, Кле Gallait, Brussels 

Hermann, I., 1 O. Reim-borgstr, Stuttgart 

IIe, nd, A., 99. «не de la Pep шеге, Brussels 

Но. Cron, В. W. H., Hengelo 0.. Hoilaud 

Hoor Temps, Dr. Mauricede,Ganz& Co, Budapest 

Hespitalier, E... 87, Boul. Si. Michel, Paris 

Huber. С. I“. E., President Maschinenfabrik 
O. rukon Zarich V. 

Hub recent. Dr. II. F. R., Nederlandsche Bell 
Telephone Company, Ameterdam 

Huyeens, W., Electricity Supply Station, The 
Hugue, Holland 


des 


Ilgner, K., Donnersmarckhiitte Zabre, Breslau 

Jackson, E. Ph., Conde de Aranda, 1 Madrid, 
Spain 

Jacquin, C., 168, Rue Lafayette, Paris 

Johausson (Р. В.) & Co, Gothenburg, Sweden 

Jona, Emmanuel, 5, Via P. Amedeo, Milan 

Jordan, Р., 26a, Thiergarten, Berlin 

Kallmann, Dr. М., 1, Passauerstr., Berlin, W. 
(To the Municip ality) 

Kapp, Gisbert, Secretary Verband Deutacher 
Elektrotechniker, 16, Ulmenallee, Westend- 
Charlotteuburg, Berlin 

Laffargue, J., 160, Rue Lafayette, Paris 

Laget, C., 181, Rue Lafayette, Paris 

Laine, E., 49, Rue N. D. de Nazareth, Paris 

Laugbein (Dr. G.) & Co, Leipzig, Sellerhausen 

Langlois, V. L., Quai de Jeunnasee, Paris ; and 
Sevres, Seine-et-Oise, France 

Lecerf, Е. A, 47°", Rue Boileau, Paris-Auteuil 

Lemaire, G., 51, Ave de Versailles, Paris 

Le Hoy, G., 29, Courte Rue de l'Hôpital, 
Antwerp 

Lineff, Alexander L., to the Moscow Municipality, 
and 6, Ligovka, St. Petersburg 

Lindner, R., 2, Riebeckplatz, Halle-an-der-Saale, 
Germany 

Lyon, L. M. Barnett, 83, Kleine Houtweg, Haar- 
lem, Holland 

Maisonneuve, S. F., 6, Rue Voltaire, Nantes 

Mareili (Ercole) & Co., 36, Via Carlo Farini, Milan 

Masson, L. N., 22, Rue Alphonse de Neuville, 
Paris 

May, Dr. Oscar, 30, Hermannstrasse, Frankfort- 
on-the- Main, Germany 

Melhuish, Т. W. W., 19, Gitachinerstr., Berlin 
(Consulting and Jnspecting) 

Melotte, F., Liege, Belyium 

Meng, Walter, City Electricity Works, Dresden 

Mercier, В., 20, Rue Cujas, Paria 

Miet, M. E., 51-61, Rue Desrenaudes, Paris 

Miller, Oscar von, 3, Ferdinand Millerplatz, 
Munich, Bavaria 

Mix, E. W., 12, Boulevard des Invalides, Paris 

Mohn, Henry E., Bergen, Norway 

Mouchot, R., 54, Boul. Anspach, Brussels 

Naglo, Emil, 2, Eichenstrasse, Berlin, 3.0. 33 

Paccard Frères, 182, Boul. de la Villette, 
Paris 

Palaz, Prof. Dr. А., The University, Lausanne 

Pandiani, Enrico, 23, Via Boccaccio, Milan 

Parsons, Dr. К. J., 10, Rue de Londres, Paris 

Phillips, Е. G., Conde de Aranda 1, Madrid 

Picou, Е. V., 41, Rue St. Ferdinand, Paris 

Pieper, H. (Legion d'Honneur), Managing Direc- 
tor Cie Internationale d'Electricite, Liège, 
Belgium (Electron Liege, 801 and 826) 

Plante, Ch., 116, Rue Notre Dame, Saintes, 
France 

Postel-Vinay, A., 219, Rue des Vaugirard, Paris 

Prehn, W. van, 52, Elandstraat, ‘The Hague, 
Holland 

Quanonne, F., 161, Rue Beliiard, Brussels 

Ratlard, N. J., 5, Avenue d'Orleans. Paria 

Rathenau, Кий, Allgemeine Elektricitate Gesell- 
achatt, 22, Schithlauerdannu, Berlin, N.W. 

Rechniewski, W. C., 1, Avenue de l'Alma, Paris 

RILEY & CO, Head offices: 7, Calle de San 

eruardo, Works: 22, Calle Pacitico, Madrid, 
Spain (Adley Madrid) 
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Rossi & Schmidt, 1, Via S. Luca, Genoa, Italy 

Run, J. L., 15, Rue St. Dominique, Lyons 

Sautter, Gaston (Sautter, Harle & Cie), 26, 
Avenue de Suffren, Paris 

Schiemann Max) & Со, 33. Struvestr, Dresden 

Schneider, H., 16. Konigsplatz, Köln- a- Rh., 
Germany 

Schoen, J. Aug., 17. Rue de la Republique, Lyons 

Schulze (E.) & Co. 78, Neuatiftgassee, Vienna VII. 

Sciama, Gaston, 19, Rue Didot, Paris 

Selby, James A., Ensanche, Bilbao, Spain 


Seubel, Philipp, 23.32, Oudenarderst rasse, 
Berlin, N 

Siemens, Arnold von, 5, Axkanischerplatz, Berlin, 
S.W. 


Sinell, E., 16 & 17, Lindenstr, Berlin, S.W. 

Siry, Etienne, 31, Rue Claude Vellefaux, Paris 

Stark, Lipot, Ganz & Co, Budapest 

STEARN, C. H., Managing Director Zürich 
Incandescence Lamp Company, Zurich, 
Switzerland; and at 47, Victoria-street, 
London, S.W. See Adyt, р. 4 

Street, Charles, 54, Quai de Courbevoie, Courbe- 
voie (Seine), France 

Stroink, Ј., Amsterdam (To City Council) 

Teichmuller, Dr. J., Technische Hochschule, 
79, Bismarckstr, Karlsruhe 


Thur, R., Cie de l'Industrie Electrique,Sécheron , 


Geneva 
Travailleur, M., 96, Rue de Trèves, Brussels 
Tribelhorn, A., Olten, Switzerland 
Uppenborn, F., 2, Ledereratr, Munich 
Van Vloten, P. E., 407, Avenue Louise, Brussels 
Verkerk, G. S. J., Rotterdam, Holland 
Vortinann, F., 5, Dorotheenstrasse, Berlin, N. W. 
Vosmaer, A., Villa Adriana, de Bilt, Holland 
Wagner, H., City Electrical Engineer, Zurich IV. 
Wells, Douglas, M. I. E. E., 55, Rue de la Pepiniére, 
Brusseln 
Welz, Maurice M. A. du, 97, Rue St. Gilles, Liége, 
Belgium 
West, Jul. H., 20, Halleschestr, Berlin, S. W. 11 
Weyer, V. J., 9, Rue de Verneuil, Paris 
Wilkens, K., Berliner Elektricitatswerke, Berlin 
Wilking, F., 12, Schoneberger Ufer 1, Berlin, W. 55 
У ојрулеп, Joh., Friedenau, bei Berlin 
W yssling, Prof. W., Wüdensweil, Zurich 
Zipernowski, C., 7, Oszlop-uteza, Budapest II. 


ELECTRICAL ENCINEERS ( MANUFACTURINC). 
Adler (Н. W.)&Co, 34-356, Rothenhofgaase, Vienna 
Aktien- Gesellschaft: Elektricitata-werke vormals 
O. L. Kummer & Co., Dresden 

Allgemeine Elektricitäts Gesellschaft Basel, 44, 
Crerbergasse, Basle, Switzerland 

Allmanna Svenska Elektriska Aktiebolaget, 
Stockholm and Malmo, Sweden 

Alt-Dammer Elektricitita- Werke (A.-G.), Alt- 
Damm, Germeny 

Andres & Hengst, Trebbin, bei Berlin, Germany 

Atelier de Constructions Mecaniques de Vevey, 
Vevey, Switzerland 

Ateliers Jaspar (Soc. anon), 2 & 20, Rue 
Jonfoxe, Liége, Belgium 

ВаЫег (J.) & Sohn, Glarus, Switzerland 

Bagge í F. Н.) & Co, 14, Копса de la Universidad, 
Barcelova 

Baltische Elektricitits Gesellschaft, Kiel 

Bauer & Frey, 51, Нође па газе, Basle, Switzer- 
land 
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Baugesellachaft für Elektrische Anlagen, A.-G., 
Dusseldorf, Germany 
Bénard, L. G., 12 & 14, Rue Bridaine, Paria 
Benrather Maschinenfabrik A.-G., Benrath, 
Dusseldorf, Germany 
Bergmann Elektricituts Werke, A.-G., 55-55, 
Hennigsdorferstr, Berlin, N. 
Resael Gel r., Dresden 
Biais ainé& Noirait- Biais, 74 Rue Bonaparte, Paris 
Bierberstein & Co, 13, Schiffbauerdamm, Berlin, 
N.W.6 
Bierenz & Hermann, 4, Giselastrasse, Vienna I. 
Blosch, Schwab & Cie, Bozingen-Boujeen, Berne 
Bohlendorff & Völkel, 55, Kopenickerstr, Berlin, 
8.0. 
Borchers Gebr., Goslar, Germany 
Вогск & Goldschmidt, 145, Kopenickerstr, Berlin, 
8.0. 
Borner & Herzberg, 14, Bernburgerstr, Berlin, 
S.W 
Bornet (A.) & Cie, Geneva 
Boucherot & Cie (Soc. anon.), 14, Rue Daumier, 
Paris 
Boulanger & Roux, 25, Rue N.D. de Nazareth, 
Paris 
Brandt (W.) & Co, Brandsende 11, Hamburg 
Braunsch weigische Maschinenbauanstalt, 5, Bahn- 
hofstr, Brunswick 
Brioschi, Finzi & Co (Soc. anon.), 33, Corso Sein - 
pione, Milan 
Brown, Boveri & Co, Ltd, Baden, Switzerland 
Buchler & Pascal, Zürich 
Buisine (А.) & Cie, 55, Rue de Viarmes, Paris 
Burgdorf Gebr., Altona, Hamburg, Germany 
Cahors (I.) & Cie(succ*), Afs, Rue de la Cavalerie, 
Paris 
Caradeau (Е.) & fila, 72, Rue d'Angouléme, Paris 
Chaize Fréres, 118, Rue d'Allemagne, St. 
Etienne i Loire), France 
Chaligny (G. J.) & Cie, 54, Rue Philippe-de- 
Girard, Paris 
Compagnie Electro-Mécanique (Soc. anon.), 11, 
Ave. Trudaine, Paris 
Compagnie Electrique Anversoise (Soc. anon.), 
8, Quai Cockerill, Antwerp 
Compagnie de Fives-Lille pour Constructions 
Mécaniques еф Enterprises (Soc. anon.), 64, 
Rue Caumartin, Paris ; and at Fives(Nord) 
Compagnie Francaise pour l'Exploitation des 
Procédés Thomson - Houston, 10, Hue de 
Londres, Paris 
Compagnie Internationale d'Electricité 50, Quai 
de Coronmeuse, Liege, Belgium ; and 141, 
Rue Lafayette, Paris. 
Deitenteck& Rollmann, Hagen-i- Westf., Germany 
Deutsch (S.) & Bak (A.), 187, Gudrunstrasse, 
Vienna X. 
Domande (A.) & fils, 74, Boulevard Voltaire, Paris 
Dreyfus Fréres & Cie, Регу, Switzerland 
Duboscq & Pellin, 21, Rue де l'Odèon, Paris 
Ebert, Albert, 5, Haidestr, Dresden, Germany 
“ Electromotor" Gesellschaft, 21, Schiffbauer- 
damm, Berlin, N.W. 
Elektra Aktien Gesellschaft 115, Friestrasse, Basle 
Elektricitata Aktien-Gesell-chaft vormals W. 
Lahmeyer & Co, 45, Hochsterstr, Frank- 
fort-on- Main 
Elektricitats-Gesellschaft Gelnhausen, 
hasslau, bei Gelnhausen, Germany 
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Elektrizitats ` Aktien - Gesellschaft) vormals 
Schuckert & Co, Nuremburg 

Elektron Lighting Co, Ltd, Gothenburg, Sweden 

Mlekrotechnische Fabrik Offenbach, Offenbach- 
a-M., Germany 

Er ergie Electrique du Littoral Méditerranec (Soc. 
anon. 6, Ave Notre Dame, Nice (Alpes 
Maritimes), France 

Itablissements Ader (Soc. anon.). 98. Rue de 
Сотпе ех, Levallois, Seine, Paris 

Кагатопа, R. де, 54, Ace de Breteuil. Рагіх 

Felten & Guilleaume Carlswerk Actien-Gesell- 
shaft, Mulheim on-Rhine, Germany See 
Advt., p. 7 

Figee & De Kruijff, 26 and 30, Voorburgwal 
N.Z., Amsterdam 

Forges et Chantiers de la Mediterranée (soc. 
anon), La Seyne (Vari, France 

Fournier ((i.) & Co, 7, Rue des Petites Ecuries, 
Paris 

Frey & Со, 22, Streitgasee, Памје, Switzerland 

Francaise Electrique, La (Soc. anon.), 99, Rue de 
Crimée, Paris 

Führmann's (G.) Sohn, Jessen, Halla, Germany 

Caley Frères, 96, Rue de Grenelle, Paris 

Getle Electricity Works, Gefle, Sweden 

Genoud Freres, Chatel St. Denis, Fribourg, Suisse 

Genteur, J. A., 77, Rue Charlot, Paria 

Gesellschaft fiir Elektrische Industrie, Karlsruhe, 
Raden, Germany 

Grammont, Alexandre, Pont-de-Cheérui (Is^re), 
France 

Gola ((.) and Со, 8, Corsa Ré Umberto, Turin 

Graf & Buser, Liestal, Switzerland 

Grünwald, Burger & Co, 56, Heiverlinstrasse, 
Vienna NVL 

Guzzi, Ravizza & Cia, 14, Via S. Paolo, Milan, 
Italy 

Haarlemsche Maschinefabrick, Haarlem, Holland 

Haaxman (W.) & Co, 9. Galliletetraat, The Hague 

Helios Electricitats Aktien-Gesellschaft. Ehren- 
feld, Germany 

Hint & Ziegler, 145. Steinstr., Hamburg 7 

Janssens, Р., 126, Rue Masui, Brussels 

Јова, H., 65, Rue de la Regence, Brussels 

Kable & Cless, 15, Girundinanis r., Kattowitz- 
O.-Schl., Germany 

Kalb (J.) & Co (Nachfolger), Bohlitz. Ehrenberg, 
near Leipzig, Germany 

Kaunnerohoff & Winkelstroeter, 76, Kaiser 
Wilhelmstr., Stahlliof, Germany 

Kemp & Lauritzen, 5, Nytorv, Copenhagen 

Кише им i Fr.) & Со, 7, Petergasse, Basle 

Kolner Elektricitata Gesellschaft (Louis Welter 
& Cie, 15, Richmodstr., Cologne 

Konig. Friedrich, 4, Florazasse, Vienna IV/I 

Konig Carl. Breinhalder & Co, 6. Pramerzasse, 
Vienna IX. 

Koopman & Со, 455, Heerengracht, Ainsterdam 

Kroef, A.G. J., £0, J. Van Viretstraat. Haarlem 

Kühnscherff A. & Sohne, 20, Grosse l'lauensche- 
Strasse, Dresden 

Lambercier (J.) & Cre, Rue Dassier, Geneva 

Lamy (Ernest; & Со, Mende (олеге. France 

Larsonneau Freres, 29. Rue des Clovs, Paris 

Laurent Frères & Collot, Dijon, France 

Lui, & Marconi, 30, Via Palestro, Treviso, Нау 

locoq & Mathieu, 47, Ave Victor Ниро, Paris 

] iepinann Louis & Co, 26, Rue de Chateiudun, 
Paris 


| 


—————————————— 


| 
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Magdeburger Elektricititewerk (K.-G.), Magde- 
burg, Germany 

Magdeburger Elektromotoren-Fabrik (G. m. b. 
I.), Westerhiüsen-a-d- Elbe, Germany 

Maschmenbauunstalt Humboldt, Kalk, 
Koln-a-Rh., Germany 

Mathelot & Gentilhomme, 37, Rue Cardinet, 
Paris 

Meyer (Heinr.) & Co, 28, Leibnitzstr., Charlotten- 
burg, Berlin 

Mielontz & Dalchow, 17, Koethnerstr, Berlin, W. 

* Motor " Aktien Gesellschaft. für Angewandte 
Elektricitat, Baden, Switzerland 

Моцћогпе (A.) ainé et fils, 20, Rue de la Folie 
Mericourt, Paris 

Neufeldt & Kubnke, 43, Jungmannstr., Kiel 

Neumann (Hans) & Co, 6, Linkstrasse, Berlin, 
W. 

Nolst Trenité, F., Helievoetaluis, Holland 

Norsk Dynamofabrik, 8, Grubberadle, Christiania 

Officina Elettrica. (Soc. anon.) 9, Via Vitt. 
Colonna, Milan 

Ouli (Kr.) & Sorensen, Christiania 

Ресага Frères, Nevers, France 

Planas, Flaquer y Ca, 12, Plaza de Cataluna, 
Barcelona, Spain 

Prager Elektrotechnische Comm. Ges, 
dourek & Со), 259, Rudolfstr, Prague 

Quétard & Cie. (Soc. anon.), Neuville-sur-Orne, 
Bar-le-Duc, l'rance 

Raacke Gebr., 12, Adalbertsteinweg, 
Germany 

Reinhold (R.) & Ср, Görlitz, Germany 

Reiniger, Gebbert & Schall, Erlangen, Termany 

Rieter (J. J.) & Co (Soc. anon), Winterthur, 
Switzerland | 

Rousselle Ch.) & Tournaire, 52, Rue de Dun— 
kerque, Paris 

SAUTTER, HARLE & CIE, 26, Avenue de Suffren, 
Panis 

Schellenverg (A.) & Cie, 5, Birsigstrasee, Ване, 
Saitzerland 


bei 


(Jan- 


Aachen, 


‘Schneeweis A.) & Co, 101, Mockernetr, Berlin, 


S. W. 

Schrey ћаде Gebr., Cheinmitz-i.-S., Gerinany 

Schubarth & Bodenbeitier, 7. Seupacherstrasse, 
Basle 

Seifert (K. M.) & Co, Dresclen- I ol, tau 

Siemens & Halake A.-G.. 29. Franklinatr, 
Charlottenburg; and 94, Markgrafenstr, 
Berlin 

Siemens - Schuckert Werke (G. m. b... H.). 3, 
Askanischer Platz, Berlin, S.W. II ; aud at 
Nurnberg 

Sittenfeld (M.; & Levy G.) 6, Karlelinenstrasse, 
Nurnburg, Germany 

Sociedad de Electricidad (Mitre у Cia), 52, 
Riereta, Barcelona, Spain 

Società Italiana di. Elettricita Alioth, 18, Via 
Moscova, Milan 

Société Alsacienne de Constructions Mecaniques, 
4, Rue de Vienne, Paris 

Société anonyme des Anciens. Ateliers de Con- 
struction van den Kerchove, Ghent, Belgium 

Société anon. des Anciens. Etablissements Cail, 
15, Quai Че Grenelle, Paris 

Société. Applications Industrielles, ZO"™ Rue 
Latavetre, Paris 

Société anon, Atehera Carels Frores, Dock 
Ghent 
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Siet de Constructions. Mécaniques et Elec- 
triques du Nord. 44, Rue Jules Dereguan- 
court, Roubaix Хо, France 

Société anon.) d'Electricité/ Bouckaert, 81-84, 
Chausece d'Anvera, Brussels 

Sociéte Française de Constructions Mécaniques 
(Anciens Etablissements Cail), 28, Rue de 
Lille, Douai Nord,: 21, Rne de Londres, 
Paris, and works) at Denain and Douai 

Société. Francaise de Distributions et de Con- 
structions Electiiques, 29, Rue Mogador, 
Paris 

Sciété Générale Pelge d'Entrepii-e- Electriques, 
1. Пир. du Pare, Brussels 

Зое ће (anon.) Gramme, 20, Rued Haut poul, Paris 

Société Hollands- Helge l'Industrie Electrique" 
(brevets Thury), 25, Rue de la Montague, 
Brussels 

Société anon.) des Horloges Electriques David 
Perret, Chaux de. Fonds; Switzerland 

Société Industrielle d Electricité, 54, Rue de 
Birmingham, Brussels 

Société Nouvelle des Etablissementa Decauville 
ainé, 15, Boul. Malesherbes, Paris 

Stettiner Maschinenbau A.-G., Vulean, Stettin 

Stieltjes "EF & Co,745, Keizersgracht, Amsterdam 

Stocker & Co,82 and 84,Carl Heinestrasse, Leipzig 

Stork Gebr., & Co, 19, Euschedesclie, Hengelo 
(O.), Holland 

Stotz & Co, Маппћећп, Germany 

Stutz ( A.) & Co, Zurich and Liestal, Switzerland 
Suddeutsche Elektricitats Gesellschaft, Ludwig- 
shafen-a-Rh, Germany 

Su«s (Herinann)&Co,35.Hlka-ukza. Budapest. УП 

Thiercelin Freres, 35, Rue de la Tour d Avergne, 
Paris 

Thorauer & Stichwch, 28, Osteratr, Hildesheim, 
Gerinany 

Thury & Amey, Chemins, de Source, Geneva 

Tissot (L.) & Raibaud (L.), 25, Rue de la Répub- 
lique. Marseilles 

Topffer & Schadel, 21, Bernburgeratr, S.W. 

Troller Gebriuder, Lucerne 

Union Elektricitits Gesellschaft, 43, Dorotheen- 
strasse, Berlin. S.W. 

Van Rietschoten & Houwens, Rotterdam 

Vereinigte Telephon und Telegraphen Fabrik 
(ui ja, Nissl & Co, 89, Kaiserstr, Vienna 

Vries (de), Mulder & Co, 111, Kalverstraat, 
A msterdam 

Wallerstein & Leibholz, 23, Ritterstr, Berlin, S. 

Weinberger, Max, 135, Heerengracht, Amster- 
dam 

Werkstatte für Maschinenbau, vormals Ducoin- 
mun, Mülhausen (Els.), Germany 

Westinghouse Elektricitits Aktiengesellschaft, 
19, Jügerstr, Berlin, W. 

Wierss & Co, Liestal, near Basle, Switzerland 


Wiessner ( Rob.) & Baumann, 57, Jeruaslemerstr, 


Berlin 
Wüst (C.) & Co, Seebach-Zurich. Switzerland 


Young & Cie, 18, Ave de la Frillicre, Paris 
Zimmer Broderne, Christiania, Norway 
Zinnnerli, Käser & Cie, Kirchberg, Switzerland 


ELECTRICAL ENCINEERS, TRACTION. 


BE NITZ ELECTRIC CONSTRUCTION CO, Ltd, 


Chemnitz, Saxouy ; and London, England 


ELECTRICAL INSTRUMENT MAKERS. 
Carpentier, J., 20. Rue Берли ге, Paris 
Corneli, G., Zurich IV., Switzerland 
EFlektrotechnisches Institut, Frankfurt) (G. in. 
i b. II.), 148. Aainzerlandstr, Frankfort-on- 
Main 
European Weston Electrical Instrument. Com. 
pany, Lel. 88. Ritterstr. Berlin, S. 42 
! Hartmann & Braun, Bockenheimn.Frankfort-on-M, 
Horn, Dr. F. T., Grosszschocherstr, Leipzig 
Richard, Jules, 25, Кис Мећидие, Belleville, 
Paris See Advt., р. 1326 
Ruden & Noren Aktiebolag, 9, Vasagatan, Stock- 
holm 
Schoeller, Alfred, Frankfurt-ami- Main 
Theiler & Co, Zug, Switzerland 


ELECTRICAL PLANT AND MACHINERY, MAKERS OF. 


CHEMNITZ ELECTRIC CONSTRUCTION CO, 144, 
Chemnitz, Saxony; and Londou, Eugland, 


ELECTRICAL SUPPLIES, MAKERS OF AND DEALERS IN. 


Bottcher, Oskar, 7 and 8, Culnistr. Berlin, W. 
Pozzo i Attilio; & Co, 8, Piazza Foesatello, Оспол ; 
and at Turin and Milan 


ELECTRICIANS 'CONSULTINC, &c. . 


Ackere, (G. Van) & Co, 13, Rue E«queruiise, 
Lille (Nord), France 
Arno, Prof. Riccardo, Reale Museo. Iudlustriale 
Italiano, Turin 
Arsonval, Dr. A. d', Collége de France, 12, Rue 
Claude Bernard, Paris 
Avenarius, Prof. M., The University. Kiew, Russia 
Banti, Dr. Angelo, Via Cavour 222-226, Rome 
Becquerel. Prof. Henri, 6, Rue Dument d Urville, 
Paris 
Bjerknes, Prof. У. F. K., The University, Stock. 
holm 
Blaserna, Comm. Pietro, Royal University, Rome 
Blondel, Prof. Andre Е., 41, Avenue de la Bour- 
donnais, Paris 
Boltzmann, Dr. Ludwig, The University, Vienna 
Borgman, Prof. J., Physical Laboratory, The 
University. St. Petersburg 
zrunly, Dr. Edouard, 21, Ave de ТоигуШе, Paris 
Braun, Dr. F., The University, S:rassburg, 
Germany 
Brillié, I., 50, Boul. St. Villiers, Levallois-Perret, 
France 
Charlier, J., 54, Rue Froissart, Brussels 
Chistoni, Prof. Giro, The University, Modena 
Cornu, Prof. M. A., 9, Rue de Grenelle, Paris 
Crova. Prof. A., 14, Rue du Carré-du- Roi, Mont- 
pellier ( Herault), France 
Curie, Madame, 108, Boul. Kellermann, Parin 
Corie, Prof. Pierre, 108, Boul. Kellermann, Paris 
Dorn, Dr. E., The University, Halle, Germany 
Du Bois, Dr. Н. E. J. G., Physical Laboratory, 
21, Schiffbauerdaimtm, Berlin, N.W. 
Ebert, Prof. Dr. H., Techn. Hochschule, Munich 
Elster, Dr. J., The бушпама, Woltenbuttel, 
Gerinany 
X Ferrini, Prof. Rinaldo, R. Inst, Tecnico Superiore, 
Milan 
Fleury, C. M., 120, Ave. des Champs Elysées, Paria 
Frolich, Dr. 0, 41, Berlinerstr., Wilinerslort, 
bei Berlin 


ELECTRICIANS 


Gariel, C. M., 6, Rue Edouard Detaille, Paris 

Gassner, Dr. Carl, 16, Betzelstrasse, Mayence, 
Germanv 

Gerard, Prof. Erie, 35, Rue St. Gilles, Liége, 
Belgium 

Gerland, Prof. Dr. E., Clausthal, Germany 

Guarini, Emile, 70, Boulevard Charlemagne, 
Brussels 

Guillaume, Dr. C. E, Pavillon de Breteuil, 
Sevres, France 

Hagen, Prof. Dr. E., 7, Werner Siemensstr., 
Charlottenburg, Berlin 

Hartmann, Dr. H., Dr. P. Meyer A.-G., 5 ага 6, 
Lynarstrasse, Berlin, N. 

Jaeger, Dr. W., 90, Handjerystr., Friedenau, 
Berlin 

Janet, Paul, 12 and 14, Rue de Stael, and 8, Rue 
du Four, Paris 

Jaumann, Dr. G., The University, Prague 

Kahle, Dr. K., 17, Akazienallee, Westend, 
Berlin 

Kohlrausch, Dr. W., Technische Hochschule, 
Hanover, Germany 

Kowalski, Prof. J. von, The University, Freiburg, 
Switzerland 

Legendre Fréres, 105, Rue de Turenne, Paris 

Lippmann, Prof. G., 10, Rue de l'Eperon, Paris 

Lohr, H., 215, Achterburgwal, Am-terdam 

Lorentz, Dr. Н. A., The University, Leiden, 
Netherlands 

Malagoli, Dr. Riccardo, Reale Instituto Tecnico, 
Modena, Italy 

May, Dr. Oscar, 50, Hermannstr., Frankfort-on- 
Main, Germany 

Mengarini, Dr. Guglielmo, Piazzi Poli 14, Rome 

Montpellier, J. A., 5, Rue Lecourbe, Paris, ХУ* 

Niethammer, Dr. F., Technische Hochschule, 
Brünn, Austria 

O'Keenan, С. Е., 168, Rue de Grenelle, Paris 

Pellat, Henri, 23, Avenue de l'Observatoire, Paris 

Pernet, Dr. J., Ecole Polytechnique, 84, Hof- 
strasse, Zurich, Switzerland 

Perrin, Prof. Jean, 45, Rue d'Ulm, Paris 

Peukert, Prof. W., Herzogliche ‘Technische 
Hochschule, Brunswick 

Роп пете Prof. H., The University, Louvain 

Ророћ, Prof. Alex, Electro-Techuical Inst. St. 
l'etersburg 

Poulseu, V., 2, Vestervoldgasse, Copenhagen 

Puluj, Dr. J., Imperial Polytechnic School, 
Prague, Bohemia 

Righi, Prof A., Bologna, Italy 

Roiti, Prof. Antonio, 3, Via Gino Capponi, 
Florence, Italy 

Rosenthal, Prof. Dr. Ј., Erlangen, Germany 


Simon Prot. Dr. H. Th., The University, 
Gottingen 

Sissingh, Dr. R, The University, Oosterpark, 
Amsterdam 

Smirnoff, Col. A., 154, Katérinen Canal, St. 
Petersburg 


Tobler, Dr. А. Federal Polytechnic School, 
4, Winkelwiese, Zürich I. 

Urbanitzky, Dr. A. Ritter von, 16, Rainergasse, 
Vieuna IV. 

Violle, J., 89, Boulevard St. Michel, Paris 

Weber, Dr. C. L., 19, Yorkatrasse, 
S. W. 

Wershoven, Dr. J., 7. Detmoldstr. (after April, 
52, Keaterstr.), Hanover 


Berlin, 
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ELECTRICIANS (MANUFACTURING), 


Braune, Gustav, 107, Gneisenaustr, Berlin, S. W., 29 

Chabaud- Latour James де) & Cie, 225, Boul. де 
Strasbourg, Boulogne (Seiue], France 

Cornette, H., 24, Rue Michel le Cointe, Paris 

Devarennes (Vve.) & Cie., 125-7, Rue du Mont 
Cenis, Paris 

Dourin, V., 11, Rue Auber, Brussels 

Elektrotechnische Fabrik Schmidt & Co, 82, 
Chausseestr, Berlin, N. 59 

Erk, Fried., 15-16, Bernburgerstr., Berlin, S. W.,11 

Felten and Guilleaume Carlswerk Actieu-Ges., 
Mülheim-on-Rhine, Germany See Advt, 


p.7 

Fiedler, Richard, 84, Belle Alliancestr., Berlin, 
S.W. 

Friedrich, Otto, 9, Weinstr, Berlin, N.O. 45 

Henriksen's Elektriske Fabrik, 29, Norre- 
farunagagade, Copenhagen 

Hübner, Paul, Leipzig-Connewitz, Germany 

Jahn & Co, 9, Rue Zérézo, Brussels 

Klein, C., 1 & 3, Mo»renst, Nuremburg, Germany 

Leipziger Elektrizitäts Gesellschaft J. Kalb & 
Co, 11, Schmiedestr, Leipzi-Gohlia, Germany 

Leipziger Elektrizitäts-Gesellschaft Kretz-chmar 
and Hildebrand:, 28, Hohnstr., Leipzig 

Linders, Olof, 9, Plagwitzer-strasse, Leipzig 

Lorry & Pernet, 13, Rue de Béaran, Paris 

Parenthou, E., 12, Rue d'Angleterre, 
(Nord), France 

Schaefer, C. А., Hanover, Germany 

Schwaan (Ernst) & Zimmermann, 13, Grüner 
Weg, Berlin, О. 27 

Schwabe & Со. 55, Wallstrasse, Berlin, S. 

Vereignite Elektricitéte A.-G., Uipest, bei Buda- 
pest; and 1, Giselastr. L, and (works) 187, 
Gudrun-tr, Vienna X. 

Very, H., 40, Boul. de Strasbourg, Paris 

Vigreux & Brillié, 50, Boul. de Villiers Levallois- 
Perret (Seine), France 

Zeda Fratelli, 2, Via Facchiui, Milan 


Lille 


ELECTRO-CHEMISTS. 


Askenasy, Dr. Paul, 12, Jagdetr, Nurnberg 

Borchers, Prof. Dr. Wilhelm, Ludwigsallee 15, 
Aachen. Сегшапу 

Desroziers, Ed., 10, Avenue Frochot, Paris 

Elbs, Prof. K., The University, Giessen, Germany 

Englehardt, Victor, Siemens & Halske А.-С., 
Vienna 

Gesellschaft für Elektro-Chemische Industrie, 
Turgi, Switzerland 

Liebmann, Dr. Louis, 72, Bockenheimer Landstr., ' 
Frankfort-on-the- Main 

Mois-an, Prof. H., 7, Rue Vauquelin, Paris 

Secrétan, E. P., 19, Boulevard Beauséjour, Paris 


ELECTRODES FOR MEDICAL PURPOSES, MAKERS OF. 
Galle, Richard, 8, Alte Jakobstr, Berlin, S. W. 


ELECTRO-MACNETS, MAKERS OF. 
Galle, Ri:hard, 8, Alte Jakobstr, Berlin, S. W. 


ELECTRO-MEDICAL APPARATUS, MAKERS OF. 
Galle, Richard, 8, Alte Jakobstr, Berlin, S. W. 
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ENGINEERS, CONSULTINC. 
Baerlein, F., 125, Rua dos Bacalhoeiros, Lisbon 
Вав, IB Societa Italiana Oerlikon, Milan, 
y 

Bissinger, H., 3, Tuchergartenstr., Nurnberg, 
Germany 

Bloch, Emm, Maison Bregnet, 4, Rue Bara, Paris 

Carpentier, V., 42, Boulevard Leopold, Ghent, 
Belgium 

Charitansky, Jacob, 5811, Türrschmidtstrasse, 
Kummelsburg, bei Berlin 

Charlier, Ch., 1), Ave Palmerston, Brussels 

Costa, J., 1, Rue Montgrand, Marseilles, France 

Denzler, Dr. A., 14, Schmelzberg, Zurich V. 

Desrogiers, Ed., 10, Avenue Frochot, Paris 

De Wit, У. C. & K., 183, Prins Hendrikkade, 
Amsterdam 

Hospitalier, E., Chief Editor of L' Industrie 

‚ Electrique, 87, Boul. St. Michel, Paris 

Kirkham, Joseph, Proresnaja, No. 17, Kiew, 
Russia 

Kittler, Dr., Technischen Hochschule, Darm- 
stadt, Germany 

Kohlfürst, Ludwig, Kaplitz, Bohemia, Austria 

Kyll, P., Кош. Bayenthal, Germany 

Lux, Dr. H., 8, Hauffstr., Berlin 

May, Dr. Oscar, 50, Hermannstr., Frankfort-on- 
Main 

Pozzi, Fr., Società Napoletana per Imprese 
Elettrichi, Naples, Italy 

Waldkirch, Ed., 21, Waisenhausplatz, Berlin 

Wilking, F., 12, SchónebergerUfer I, Berlin, W. 35 

Wunderlich A., 8, Boul. Boudouin, Brussels 


ENCINEERS, CONTRACTING. 


Industrie Internationale, L', Ltd, 20, Rue St. 
Georges, Paris; 20, Avenue du Boulevard, 
Brussel» ` and 12, Via Dante, Milan 

Société Francaise & Industrie Internationale, 20, 
Rue St. Georges, Paris 


ENCINEERS, ELECTRICAL. 


Industrie Internationale, L', 20, Rue St. Georges, 
Paris ; 20, Avenue du Boulevard, Brussels ; 
and 12, Via Dante, Milan 


ENCINEERS, ELECTRIC LICHT. 


OHEMNITZ ELEOT&IO CONSTRUCTION CO, Ltd, 
Chemn'tz, Saxony; and London, England 


ENGINEER, TESTINC. 


Desroziers, Ed., 10, Avenue Frochot, Paris 


ENCINEERS, TRACTION. 


Industrie Internationale, L', 20, Rue St. Georges 
Paris ; 20, Avenue du Boulevard, Brussels ; 
and 12, Via Dante, Milan 


EXPORTERS OF ELECTRIC STORES. 


OHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
Chemnitz, Saxoay ; and London, England 

Bosshart, А. (vorm Sponheimer and Bosshart), 
14, Lintheschergasse, Zurich, Switzerland 

Weinberger, Max, 155, Heerengracht, Amsterdam 


FLEXIBLE EBONITE TUBES, MAKER OF. 
Ambor, Ј., Hamburg, Germany 


T" — ——— M — à 


CALVANIC BATTERIES, MAKERS OF. 
Weinberger, Мах, 135, Heerengracht, Amster lam 


CALVANOMETERS, MAKERS OF. 
Galle, Richard, 8, Alte Jakobstr, Berlin, S.W. 


CEISSLER, CROOKES’ AND ROENTCEN TUBES, 
MAKERS OF. 


WOLFF (8. N.) & Co, Wevelinghoven, ВЫ., 
Germany. See Advt. below 


CLASS CLOBES AND SHADES, MAKERS OF. 


WOLFF (8. М.) & CO, Wevelinghoven, Ger- 
many Bee Advt. below 


INCANDESCENT LAMPS, MAKERS OF. 


Bénard — Bénard, L. G., 12, Rue Bri.laine, Paris 

Compagnie Frangaise pour la Fabrication des 
Lampes Electriques А Incandescence, , 
Rue Godot de Macroi, Paris 

Compagnie Française de la Glow Lampe, 14, 
Rue Taitbout, Paris 

Compagnie Générale des Га през à Iucandescence, 
5, Rue Boudreau, Paris 

Constantia —Constantia Electric Works, Venloo, 
Holland 

Cruto —Società Italiana di Elettricità, Alpignano, 
Turin, Italy 

Drecker, Rich., Wipperfürth (R^pr.), Дегшапу 


RS ꝛ ...... ? —..k.—.—.—..̃—̃ͤ—., K—— 


INCANDESCENT LAMPS OF HICHEST EFFICIENCY. 
Aro Lamp Globes. 
GLASS, PORCELAIN AND METAL WARE. 


Opal and all Fancy Shades, Enamelled Shades. 
ЗПиегва Glass Shades. 


IOS EMO 9 EE o 
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Fa od 250) Electratechn. Gebrauch A 


ALL DESCRIPTIONS OF SCIONTIZÍOC APPARATUS. 
Wood Blocks, Spire Round and all other Woot Work: 
Wood Cabinet Work for Electrical purposes. Wood 
Turners, Metal Screw Makers, Enamelle 1 Sh «des. Wire 
Baskets, all Brass Turned and Stamped Goods, Black 

and Red Fibre. Asbestos. 


Agencies in LONDON, BIRM INGHAM and MANCHESTER 


RONTGEN, CROOKES, AND GEISSLER TUBES. 


* 
4 
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Ldisoa—Societa Edison рег la Fah hricazione 
delle Lampade (Ing. С. Clerici, &c.), 2, Via 
G. Broggi, Milan 

Gabricl Gabriel (F.) & Angenault. (H.), Combs- 
la- Ville i Seine-et-Marne) and 24, Boulevard 
Poissonnicre, Paris 

Gcrard-- Société (anon.) d' Electricité, 9, Avenue 
de la Bourdonnais, Paris 

GOOSSENS (E.), POPE & Co, Venloo, Holland 
See Advt., p. 1220 

Société anonyme pour le Travail Elec- 
trique des Métaux, 26, Rue Latlite, Paris 

Ohlinger, F.,65, Rue du Faubourg St. Denis, Paris 

Perreur-Lloyd et Cie, 16, Boul. Jourdan, Paris 

Philip- & Co, Eindhoven, Holland 

POPE -—GOOSSENS (E.), POPE & CO, Venloo, Hol- 
land See Advt., p. 1220 

Pulsford- Triquet—Sociétó Centrale d'Électri- 
cité, 10, Rue Taitbout. Paris 

Rogier. Smagghe & Со. Breda, Holland 

SCHARF & CO., Elektrische Glüblampen Fabrik 
“Watt,” Vienna. Office: I. Schottenriug 1/ 
Works: Nussdorf, Grinzingerstrasse 95 
(Watt Vienna, 4815) See Advts., pp. 13 
and 1219 

Schuckert — Elektrizitats Aktien- gesellschaft, 
vorm. Schuckert E Co, Nürnberg, Germany 

Schweiz.-Gluhlampenfabrik (А. G.), Zug, Swit- 
zerland 

Sociéte anonyme pour la Construction des 
Lampes à Incandescence, 6, Quai de Valiny, 
Paris 

Star — Allgemeine 
Berlin, N. 

STE. I RN ZURICH INCANDESCENCE LAMP 
COMPANY, Zürich, Switzerland ; and at 47, 
Victoria-st, Westminster. London, S.W. 
See Advt., p. 4 

Vietoria—Deutsche Unternehmung für Elek- 
trische Beleuchtung 107, Hansaring, Kolp.- 
Germany 

WATT — Electrische Glühlampen Fabrik 
" Watt," Vienna. Office: I. Schottenring 17 
Works: Nussdorf, Grinzingerstrasse 95. 
(Wate Vienna, 4815) Bee Advts., pp. 13 
and 1219 

Wiener Elektrische Glühlampen- Fabrik (Sturm 
& Со), 12. Liechtensteiustr, Vienna IX. 

WOLFF (8. N.) & CO, Wevelinghoven, Rhineland, 
Germany See Advt., р. 1471 


INCANDESCENT LAMP SOCKETS AND JOINTS, 
MAKERS OF. 
Vitrite Works, Limited, Middelburg, Holland 


INDUCTION COILS, MAKERS OF. 
Galle, Richard, 8, Alte Jakobstr, Berlin, S.W. 


Elek tricitiits - Gesellschaft, 


INSULATING MATERIALS, MAKERS OF. 
Сепега!. 


Ambor, J., Hamburg, German 

Ambroin Werke (G. in. b. H.) 41, Wollankstr., 
Berlin-l'ankow 

Custer, Willy, Zurich, V. 


Hanuoversche Gummi- Kamm - Compagnie 
( Actien-Gesellschaft', Hanover, Gerinany 

Isola Werke A.-G., Oerlikon, Zurich 

Noodt (Albert) & Meyer, G. m. b. H., 13, 
Nohlendorfstr, Berlin, W., 50 

Weidmann, H., Rapperswil, Switzerland 


Ebonite. 


Ambor, J., Hamburg, Germany | 
Hard «пі Flexible Ebonite Tubes в Speciality 


Megomit. 
Meirowsky & Co., Cologne-Ehrenfeld, Germany 
(United Kingdom Agents : Geo. Schultz & 
Со, 22-23, Laurence Pountney-In, London, 
England) бөө Advt., p. 1066 


Mica and Talo. 


BUSCHKIBL, К. 22р, Schandauerstr, Dresden, А. 

FRANKFORT MICA MANUFACTURING CO 
(Landsberg & Ollendorff), Bockenheim, 
Frankfort-a- M. 

TANNAHILL (A.) & CO, 14, Charterhouse- 
bldgs, London, England See Advt., p. 1478 


Micanite. 


FRANKFORT MICA MANUFACTURING CO 
(Landsberg & Ollendorff), Bockenheim, 
Franktort-a-M. 


Paper. 
Champin, H., 7, Avenue de Villiers, Paris 
FRANKFORT MICA MANUFACTURING CO 
(Landsberg &  Ollerdorff), Bockenheim, 
Frankfort-a- M. 


Vitrite. 


Vitrite Works, Limited, Middelburg, Holland 
( Vitrite) 


INSULATING TAPES (LINEN AND PAPER), 
MAKERS ӨР. 


АМВОЕ, Ј., Hamburg, Germany 

FRANKFORT MICA MANUFACTURING CO 
(Landsberg & Ollendorff), Bockenheim, 
Frankfort-a-M. 


INSULATOR AND BATTERY JAR MAKERS. 

Lippmann, O., Ansprung-Zoblitz (Sacho- Erzgeb.), 
Germany 

Mollenhoff & Kruse, Neueurade-i.- Westf., Ger- 
many 

Porzellanfabrik Hermsdorf - Kloster- Lausnitz, 
Sachsen- Altenburg, Germany 

Porzellanfabrik P. H. Rosenthal & Co, A.-G., 
Selb, Bavaria 

Sociéte anonyme des Anciens Etablissements 
Parvillee Freres & Cie, 29, Rue Gauthey, Paris 

WOLFF (5. N.) & CO, Wevelinghoven, Germany 
See Advt., p. 1471 


JUDICIAL EXPERTS AND ASSESSORS. 


FELTEN & | GUILLEAUM Е CARLSWERK | West, Jul. H., 20, Halleschestr., Berlin, S. W. 11 
ACTIEN-GESELLSCHAFT, Mullieiti-on- | Wilking, F., 12, Schóneberger Ufer 1, Berliu 
Rhine, Germany See Advt., p. 7 W. 55 
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MIGA 


A. TANNAHILL Er CIE., 


14, Charterhouse Buildings, London, E.C. 


Mica coupé d'echantillon et epaisseur, pour les 
toutes électriques et autres applications. 


LAMP HOLDERS, MAKERS OF, 
Vitrite Works, Limited, Middelburg, Holland 


LAMP POST MAKERS. 


Socicté des Etablissements Metallurgiques, А. 
Durenne, 26, Faubourg Poissonniere, Paris 


LEAD-COVERED CABLES, MAKERS OF. 
FELTEN & GUILLEAUME CARLSWERK, 
ACTIEN-GESELLSCHAFT, Mnulheim-on- 
Rhine, Germany Вее Advt., p. 7 
SOCIETE D'EXPLOITATION DES CABLES 
ELECTRIQUES, Cortaillod, Switzerland 
Bee Advt., р. 9 


LICHTNINC CONDUCTORS, MAKERS AND CON- 
TRACTORS FOR THE ERECTION OF. 


FELTEN & GUILLEAUME CARLSWERK, 
АСТТЕХ GESELLSCHAFT, Mulheim-on- 
Rhine, Germany Bee Advt., p. 7 


MACNETO-CENERATORS, MAKER OF. 
Galle, Richard, 8, Alte Jakobstr., Berlin, S.W. 


MEASURING INSTRUMENT MAKER. 
Galle, Richard, 8, Alte Jakobstr., Berlin, S.W. 


METERS (ELECTRIC), MAKERS OF. 


Aron—Aron, II., 39, Wilmersdorfer-strasse, 
Charlottenburg, Berlin, W./35 

Brillié—Compagnie (anon.) Continentale Ех- 
Brunt & Со, 9-15, Rue P'etrelle, Paris 

Herrmann, М., Rectz (N/M.), Germany 

Luxsche Industriewerke, A. G.. Ludwigchafan. 
a.- Rh. Germany 

Maatschappij ter Vervaardiging van Gas-Water- 
en Electriciteitemeters, Parijas-Dordrecht, 
Hollland 

Marés—Déjardin (J.) & Cie, 25, Boulevard St. 
Martin, and 32, Rue Meslay, Passage Мејау, 
Paris 

Richard, Jules, 25, Rue Melingue, Belleville, 
Paris ; and Joseph Levi & Co in BRITISH 
DivisioN See Advt., p. 1326 

Peloux, A., 17, Boul. James Fazy, Geneva 

Thomson — Compagnie jour la Fabrication des 
Compteurs et Materiels d'Usines à Gaz, 
16-18, Boulevard de Vaugirard, Paris 


MICA MERCHANTS. 


BAXTER, В. & S., 31, Murraygate, Dundee, 
Scotland See Advts., pp. 1066 and 1461 
BRITISH MICA CO, LTD, Lebanon-rd Works, 

Wandsworth, London, S.W., England See 
Advt.. p. 1068 
BUSCHKIEL, K., 220, Scliaudauerstr., Dresden, A. 


MEIROWSKY & Со, Cologne-Ehrenfeld, Ger- 
many (Agent for United. Kingdom: Geo. 
Schultz & Co, London, England) see 
Advt., p. 1066 

TANNAHILL (A.) ET CIE, 14, Charterhouse- 
bldgs, London, England see Advt. above 

Mica cut to pattern and thickness for Electrical 
and other purposes. 


MICROPHONES, MAKERS OF. 
BERNE, J. A., 68, Rue de Lagny, Montreuil, 
Paris 


Ericsson (L. M.) & Co, 5, Tulegatan, Stockholm 


MOTORS, ELECTRIC, MAKERS OF. 
GARBE, LAHMEYER & CO, Ltd, Aix-la- 
Chapelle, Germany 


POLE-FINDING PAPER. MAKER OF. 


May, Dr. Oscar, 50, Hermawstr., Frankfort- 
on- Main 


POLYPHASE MACHINERY, MAKERS OF. 
GARBE, LAHMEYER & СО, Ltd, Aix.la- 
Chapelle, Germany 


PORCELAIN AND CHINA FITTINCS, MAKERS OF. 


Рагу се Freres & Cie, 29, Rae Gauthey. Paris 
WOLFF (S. N.) & CO, Wevelinghoven, Germany 
8ee Advt., p. 1471 


PORTABLE BATTERIES, MAKERS OF. 
Galle, Richard, 8, Alte Jakobstr., Berlin, S.W. 


PROJECTORS АМО SEARCH LICHTS, MAKERS OF. 
KNORR & HEMPEL, Dresden, Germany 


PUBLICATIONS, ELECTRICAL. 

Annalen der Physik. (Fditor, P. Deude ; 
Publisher, J. A. Barth), Leipzig, Germany 
Fifteen parts, M.45 per annum 

Annales de Chimie ct de Physique (monthly), 
120, Boulevard St. Germain, Paris. Ann. 
sub., d0fr.; P.U., 36fr. 

Anuario de la Менс, Metalurgica у Electrici- 
dad de España (annually, about February), 
J. Villalar, Madrid. Price 88. 

Archives d' Electricité Médicale (monthly), 6ds, 
Rue du Temple, Bordeaux. Annual sub., 
P.U., 22fr. 

Beiblátter zu Annalen der Physik und Chemir, 
Leipzig, Germany (12 Parts.) Price’ M.24 
per annum 

Bulletin ас l'Association des Ingenieurs Electri- 
степа sortis de Г Institut. Electro- Technique. 
Montefiore, 51, Rue St. Gilles, Liege, Belgiuin 
Ann. Sub., 20fr. 
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Bulletin de la Société Internationale des Elec- 
trictens (monthly , 12 & 14, Rue de Staël, Paris 

Bulletin ‘es Usines Electriques (twice monthly), 
27, Rue Tronchet, Paris (Ann. sub., P.U., 
ó4fr. = 278. 64.) 

Chemiker-Zeitung (semi-weekly ),Céthen (Anhalt), 
Germany 

Comptes Rendus, Organ of the Paris Academy of 
Sciences (weekly), 55, Quai des Grands- 
Augustins, Paris. Ann. Sub., P.U., 34fr. 
(=£1. 68. 6d.) 

Distribuztone Elettrica, La (bi-monthly), 11, Via 
Quadronno, Milan. Ann, sub., 63. ба. 
Eclairage Electrique, L' (weekly), 40, Rue dee 
Ecoles, Paris. Price 1fr.:50; Ann. sub., 

P.U., 60fr. 

Blectra ` Zydschrift voor Electrotechnick 
(monthly), Leiden, Amsterdam. Ann. sub., 
10fr. (= 8з.); P.U., 12.50fr. ( = 10s.) 

Électricien, L', Revue Internationale de U Elec- 
tricité et de вез Applications (weekly), 49, 
Quai des Grands Augustins, Paris. Price 
25fr. ( = £1) per ann. 

Electrochemische Zeitschrift (monthly), 11, Kür- 
fürstanstr, Berlin, W. Ann. sub., 185. 6d. 

Electroteknisk Tidsskrift (three times a month), 
Christiania. Ann. sub, 7a. 

Elektrische Bahnen (fortnightly), Kónigl. Tech- 
nische Hochschule, Dresden (Ann. sub., 
P.U., 18s.) 

Elektrochemische Technik (monthly) (Dr. Franz 
Peters, Grosa Lichterfelde West, Berlin, 
Editor and Publisher) 

Elektritchestwo (fortnightly), 134, Canal Kathé- 
rine St. Petersburg. Ann. sub., P.U., 12 
roubles 

Elektratechniche Rundschau (fortnightly), 10, 
Kaiserstrasse, Frankfort-on-the-Main. Price 
M.6 ( =68.) per half-year 

Elektrotechnishe Zeitschrift (Centralblatt für 
Elektrotechnik), (weekly), 3, Monbijouplatz, 
Berlin, N Асл. sub., P.U., 258. 

Elektrotechnischer Anzeiger (twice weekly), 6, 
Lützowstrasse, Berlin, W. Price 15s. рег ann. 

Elektrotecnischer Neuigkeits Anzeiger und 
Maschinentechnische Rundschau (monthly), 
25, Siebensterngasse, Vienna Ann. sub., 83. 

BLETTRICISTA, Г’ (15th of month), 222-226, 
Via Cavour, Rome. Ann. sub., 16s. 

Elettricite Ш (weekly), 4, Via Victor Hugo, 
Milan, Italy; and at Lugano, Switzerland 
Price 20fr. per annum 

Energie Electrique, Ш’ (semi-monthly), 129. 
Boul. Pereire, Paris Ann. sub., 158. 

Fortschritte der Elektrotechnik (quarterly) A 
Monbijouplats, Berlin, N. 

dénie Civil, Le (weekly), 6, Chaussee d'Antin, 
Paris, IX* (Ann. sub., P. U., £1. 168.) 

Industria é Invenciones (weekly), Ronda Uni- 
versidad 17, Barcelona, Spain (Ann. sub., 
30 pesetas = £1. 48.) 

Industrie Electrique, I, (semi monthly). 
Editorial offices, 87, Boul. St. Michel; pub- 
lishing offices, 9, Rue de Fleurus, Paris 
(Ann. sub., P.U., £1.) 

Industrie Electro-Chimique, L'(monthly), 5, Rue 
Guy Patin, Paris (Ann. sub., 98. 8d.) 
Journal de Physique Théorique et Appliquée 
(monthly), 11, Rue Rataud, Paris. (Ann. 

sub., P.U., 18. =108. 6d.) 


Journal Telégraphique (monthly), Berne, Swit- 
zerlaud (Price, Switzerland, 4.40їг. ; P.U., 
бег. =48, per annum) 

Mechaniker, Der (twice monthly) 113, Pots- 
damerst, Villa V, Berlin, W. (Ann. вић., 
78. 6d.) 

Mois Scientifique et Industriel, Lc (monthly), 23, 
Boulevard des Italiens, Paris 

Nuovo Cimento, Il (monthly), Pisa, Italy. (Ann. 
sub., P.U., £1.) 

Physikalische Zeitschrift (fortnightly), 2, König- 
strasse, Leipzig (Prof. Dr. E. Riecke and Prot. 
Dr. H. Th. Simon, Editors) (Ann. sub., 25«.) 

Promotheus (weekly), 7, Dornbergstr., Berlin 
(Ann. sub., P.U., 188. 64.) 

Revue de l Electricité et de U Eclairage en Général 
(semi- monthly, Berne (An.sub.,8fr. = 6s. 6d.) 

Revue Pratique de Г Electricité, Sciences et Com- 
merce (semi-monthly), 9, Faubourg Pois- 
sonnière, Paris. (Aun. sub., 18fr. = 168.) 

Tramway, Le (weekly), 74, Rue Vondel, Brussels 
(Ann. sub., P.U., 178. ed.) 

Zeitschrift des Vereine Deutscher Ingenieure 
(weekly) 43, Charlottenstr, Berlin, S.W. 
(Ann. sub., £2 28.) 

Zeitschrift. fiir Beleuchtungswe»en (three times 
a month), 90, Bulow-str, Berlin, W. (Aun. 
sub., P.U., М.14 =14s.) 

Zeitschrift für Electrochemie(Orgun der Deutschen 
Bunsen Gesellschaft) (weekly, (Publisher) 
19, Muhlwey, Halle (Aun. sub., P.U., 223.64.) 

Zeitschrift für Electrotechnik (weekly), 7. 
Nibelungengasse, Vienna I. (Ann. sub., 258.) 

Zeitschrift fur Elektrotechnik und Maschinenbau 
(semi - monthly), 4, Ebräerstr., Potsdam 
(Ann. sub. 13s. ба.) 

Zeitschrift für Elektrotherapie (monthly), 25, 
Dessauerstr, Berlin, S. W.,46 (Ann. sub. 12s.) 

Zeitschrift für Instrumentenkunde (monthly), A 
Monbijouplatz, Berlin, N. (Ann. sub., 
P.U., М.20 = fl.) 

Zeitschrift fiir Physikalische Chemie, 2 & 5, 
Linnéstrasse, Leipzig. (4 vols. per ann., 
each М.19 = 19s. ; 

Zeitschrift für Post and Teleyraphie (weekly) 16, 
Straussengasse, Vienna. Ann. sub., 168. 


PUBLISHERS OF SCIENTIFIC BOOKS. 


(AU “ELECTRICIAN” Co's Books and Publications 
can be obtained from these firma.) 
Gauthier- Villars, 55, Quai des Granda-Augustins, 
Paris 

Harileben, A., 19, Seilerstatte, Vienna 

Hoepli, Ulrico, 59.63 Gallerie de Cristoforis, 
Milan, Italy 

Meusser, Hermann, 38, Steglitzerstr, Berlin, W.35 

Naud, C., 3, Rue Racine, Paris 

Oldenbourg, R. von, 11. Glückstrasse, Mnnich ; 
and Berlio, W. 10 

Springer, Julius, 3, Monbijouplatz, Berlin, №. 


PUMPS, ELECTRICALLY BRIVEN, MAKERS OF. 
SAUTTER, HARLE & CIE, 26, Avenue de Suffren: 
Paris 
RAW HIDE CEARS, MAKERS OF. 


REDINGER, NORBERT, IV./2 Trap pslgasse, 
Vienna 800 Advt., р. 1216 
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RONTCEN APPARATUS, MAKERS OF. 


Fabrik Elektrischer Apparate Dr. Max Levy, 
. Chausseestrasse 2a, Berlin, N. 
WOLFF (8. М.) & CO., Wevelinghoven, Germany 
See Advt , р. 1471 


ROTARY CONVERTERS, MAKERS ОР. 


CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
Chemnitz, Saxony ; and London, England 


SECONDARY BATTERIES, MAKERS OF (sec 
Aocumulators). 


SHIP FITTER FOR ELECTRIC LICHTINC. 


Bosshart, А. (vorm Sponheimer & Bosshart), 
14, Lintheschergasse, Zurich, Switzerland 


SHIP LICHTINC, CONTRACTORS FOR. 


SAUTTER, HARLE & CIE, 26, Avenue de Suffren 
Paris 15 


SINCLE-PHASE MOTORS, MAKERS OF. 


CHEMNITZ ELECTRIC CONSTRUCTION CO, Ltd, 
Coewnitz, Saxony; and London, England 


SOCIETIES AND INSTITUTIONS. 


Asuciacion de Ingenieros Industriales, Calle de 
Pelayo, 9. Barcelona, Spain 

Association Francaise pour |’ Avancement des 
Sciences, Hotel des Sociótéa Savantes, 28, 
Rue Serpente, Paris 

Associazione Elettrotecnica Italiana, 397, Corso 
Umberto, Rome (For Chief Officials sec 
раје 1408) 

Electrotechmitchesky Wiestnick, St. Petersburg 
(For Chief Officia кее page 1408) 

ELERTROTECHNISCHER VEREIN, A Mon- 
bijouplatz, Berlin, N. (For chief Oficials 
see раде 1407) 

Elektrotechnischer Verein, 7, Nibelungengasse, 
Vienna (For Chief Officials see page 1408) 

Schweizerischer ` Electrotechnischer Verein, 
Zurich (For Officials sce page 1405) 

Société Belge d'Electriciens, Hotel Ravenstein, 
Brussels 

Société des Ingenieurs Civils de France, Paris 

SOCIETE INTERNATIONALE DES ELEC- 
TRICIENS, 14, Rue de Stael, Paris (For 
list of Officials, Ge, see раде 1407) 

VERBAND DEUTSCHER ELEKTROTECH- 
NIKER, 3, Monbijouplatz, Зе Пт, N. (For 
principal Officials, see page 1407) 


SUBMARINE CABLES, CONTRACTORS FOR MAKINC, 
LAYING AND REPAIRING. 


NORDDEUTSSHE  SEEKABELWERKE, A.- d., 
Nordenham a/Weser, Germany See Adyt., 
p. 1290 


SWITCH BASES, BOARDS AND COVERINGS, 
MANUFACTURERS OF. 


ANTWERP TELEPHONE 5 ELECTRICAL 
WORKS, Electrical Engineers, 12, Rue de 
Verger, Antwerp (Electrical Antwerp) (Lon- 
don office: Messrs. W. F. Dennis & Co, 49, 
Queen Victoria-st, Е.С.) 


SWITCHES, MAKERS OF. 


Allgemeine Electricitaits-Gesellschaft, Berliu N. W 
LUNDBERG, А. P., M. I. E. E., 


LL 
Pioneer, Electrical Works, 
471-487, Liverpol-rd., Lon- ЈЕКТЕКК, 
ТААОЕ МААК 


don, N. See Advt., р. 1292 
Schäufele, Chr., Ebingen (Württ.), Germany 


TELECRAPH AND CABLE COMPANIES. 
(See «lso other Divisions of this Directory. ; 


ANGLO-AMERICAN TELEGRAPH COM- 
PANY, Lid, 37, Rue Cau martin, Paris; 
and at Havre, Antwerp. Arasterdam, Rome, 
Barcelona See Advt, p. crzxvi. 

COMMERCIAL CABLE СОМРАХУ,49, Avenue 
de l'Opera, Paris ; and at Havre and Ant- 
werp See Adyt., p. cxxxvill. 


COMPAGNIE FRANCAISE DES CABLES 
TELEGRAPHIQUES, 38, Avenue de 
l'Opera, Paris 

DEUTSCH ATLANTISCHE TELEGRA- 


PHEN-GESEULSCHAFT, 3-11, Stolk gasse, 
Cologne, Germany 

DIRECT SPANISH TELEGRAPH COM- 
PANY, Ltd, Barcelona and Bilbao, Spain ; 
and Marseilles, France See Advt., р. схх Ц. 

EASTERN TELEGRAPH COMPANY, Ltd, 
37, Rue Caumartin, Paris See Advts., pp. 
Cxxvi. to CXXX. 

GREAT NORTHERN TELEGRAPH COM. 
PANY OF COPENHAGEN, 26, Kongens 
Nytorv, Copenhagen 

WESTERN TELEGRAPH COMPANY, Ltd, 
Lisbon See Advts., pp. cxxxiv. and cxxxv. 


' TELECRAPH CABLES, MAKERS OF. 


COMPAGNIE DES TREFILERIES DU 
НАУКЕ (anciens Etablissements Lazare 
Weiller), 29, Rue de Londres, Paris. And 
at Havre See Advts., pp. 1420, 1462, 1477 
aud 1478 

FELTEN & GUILLEAUME CARLSWERK 
ACTIEN-GESELLSCHAFT, Mulheim on 
Rhine, Germany See Advt., p. 7 


NORDDEUTSCHE SEEKABELWERKE A-G., 
Nordenham a/Weser, Germany Bee Advt., 
p. 1290 


SOCIETE D'EXPLOITATION DES CABLES ELEO- 
TRIQUES (systéme Berthoud-Borel & Co.) 
Cortaillod, Switzerland Bee Advt., p. 9 

Société Industrielle des Telephones (soc. anon.), 
25, Rue du Quatre Septembre, and (works) 
2, Rue des Entrepreneurs, and 7, Rue du 
Théatre, Grenelle, Paris; Bezous (Seine-et- 
Oise); and Submarine Cable Factory, 
Calais. See also Advt., p. 1308, and Nuss- 
baum, G. A., in BRITISH DIVISION 


TELECRAPHS, CONTRACTORS FOR. 


COMPAGNIE DES TREFILERIES DU 
HAVRE (anciens Etablissements Lazare 
Weiller), 29, Rue de Londres, Paris, And 
at Havre See Advts., pp. 1420, 1462, 1477 
and 1478 
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FELTEN & GUILLEAUME CARLSWERK 
ACTIEN GESELLSCHAFT, Мићеп-оп- 
Rhine, Germany. (London Agents, W. Е. 
Dennis and Co, 49, Queen Victoria-st, Lou- 
don, England) See Advt., p. 7 

RILEY & CO, Head offices: 7, Calle de San 
Bernardo, Works: 22, Calle Pacitico, Madrid, 
Spain (Riley Madrid) 

SOCIETE D'EXPLOITATION DES CABLES, 
ELECTRIQUES, Cortaillod, Switzerland 
8eo Advt., p. 9 


TELECRAPH ENGINEERS. 


(Telegraph, &c., Superintendents, Managera, and 
Inspectors will be found below) 


Aberegg, O., С. Hasler's TTelerrapheinwerkstátte, 
Berne, Switzerland 

Banneux, J., Belgian State Telegraph Depart. 
ment, 29, Ave. Princesse Elisabeth, Brussels 

Belugon, Victor, 105, Rue de Grenelle, Paris 

Blackwood-Price, Hy. N., 5, Via Fabio Severo, 
Trieste, Austria 

Colard, O., Administration des Postes et des 
Télégraphes, 12, Rue Philippe de Cham- 
pagne, Brussels 

Collette, A. E. R., Netherlands State Tele- 
graphs, The Hague 

Cour, Paul la, Askovhus, Vejen Station, Den- 
mark 

Ebert, Geh. Ober-Postrath F., 54, Biugerstr., 
Wilmeradorf- Berlin 

Evrard, —, Hotel des Postes, Brussels 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Mülheim-on-Rhine, Germany See 


Advt.. p. 7 

Gulstad, K. O. A., Gt. Northern Telegraph Co, 
Copenhagen 

Koefod, C. E., Gt. Northern Telegraph Со, 


Copenhagen 
Lambo:te, L., 112, Rue Wazon, Liège, Belgium 
Mercadier (Е.) & Pierquin (H.), 21, Rue Descartes, 
Paris 


Petersen, Alb., M.I.E.E., Arendal, Norway 


TELECRAPH (&o.) SUPERINTENDENTS, MANACERS, 
AND INSPECTORS (COVERNMENT AND COMPANIES) 


Aebli, Jacques, Western Union Telegraph Co, 
Seidengasse 5, Zurich (Agent) 
Anderson, James, Eastern Telegraph Company, 
Athens, (Divisional Manager in Levant) 
Anderson, Т. E., Black Sea Telegraph Co, Odessa 
Andrews, T., Anglo-American Telegraph Co, 
Havre (Supt.) 

Arapedes, E., Eastern Telegraph Со, Rhodes, 
Levant (Chief Clerk) 

Bonavia, E. G., Eastern Telegraph Co, Zante 
(Utlicer-in-Charge) 

Broughton, В. А., Eastern and Western Tele- 
graph Companies, Lisbon (Officer-in-charge) 

Browne, H. У., Direct Spanish Telegraph Co, 
Barcelona 

Cottrell, W. H., Eastern Telegraph Company, 
Syra, Greece 

Cruz, Conrado de la, Direct Spanish Telegraph 
Co, Madrid (Representative) 

Culinsee, С. У. С., Great Northern Telegraph 
Company, Manehamn, Finland (Controller 
and Electrician) 


Cutugno, О. G., Eastern Telegraph Со, Rettimo 
Crete (Chief Clerk) 

Dalianis, С. Eastern Telegraph Co, 
Greece (Chief Cierk ) 

Despecher, Jules, Eastern Telegraph Company, 
57, Rue Caumartin, Paris (Representative) 

Eggington, A., Eastern Telegraph Company, 
28, Via Venti Settembre, Rome, Italy 
(Agent; 

Falck, А. S., Gt. Northern Telegraph Co, 
Gothenburg (Supt.) 

Farmer, P., Eastern Telegraph Co, Praca Ло 
Couselheiro Silva Torres Caminha, Portugal 
(Clerk-in- Charge) 

Fehr, Konrad, Swiss Telegraphs, 8, Wallgasse, 
Berne, Switzerland (Director- General) 
Finnis, R. H., Eastern Telegraph Co, Athens 

(Div. Supt.) 

Frey, Col. E., Director-in-Chief Bureau Inter- 
national des Administrations Télezronhiques, 
Berne, Switzerland 

Gevers, Marcel, Western Union Telegraph Co, 
2, Courte Rue de la Chapelle des Bateliers, 
Antwerp (Agent) 

Godfroy, F.. Cie Francaise des Cables Télé- 
graphiques, Brest (Supt.) 

Gramaccini, Jules, Direct Spanish Telegranh Co, 
Paris (Representative) 

Greenwood, T. L., Eastern Telegraph Со, 
Smyrna, Greece (Supt.) 

Hekimian, V., Black Sea Telegraph Company, 
Pera, Constantinople (Supt. ) 

Janeen, J. Bos, Western Union Telegraph Co, 
Binnenkaut, 22, Amsterdam (Agent) 

Jeremey, M., Cie Française des Cables, Télé- 
graphiques, Paris (Man. Director) 

Kicer, F. S. I., Gt. Northern Telegraph Co, St. 
Petersburg ( Representative) 

Kolvig, F., Gt. Northern Telegraph Co, Paris 
(Representative) 

Koser, F. de, Black Sea Telegraph Co, 118, Moika, 
log 5, St. Petersburg (Agent) 

Kursch, C. У., Gt. Northern Telegraph Co, 
Libau (Supt.) 

Lewton, G. F., Eastern Telegraph Company, 
Hotel des Postes, Marseilles 

Leighton, D. W., Eastern Тејертарћ Company, 
Canea, Crete (Supt.) 

Little, -- , Cie Francaise des Cables Teélegraph- 
iques, Brest (Clerk-in-Charge) 

Lunden, Hans, Western Union Telegraph Co, 
Prinsengade 4, Christiania (Agent) 

Maxwell, Н. H., Eastern Telégraph Co, Villa 
Real, Portugal (Clerk-in-Charge) 

Moll, Oscar, Deutsch Atlantische Telegraphen 
Gesellschaft, 5-11, Stolkgasse, Cologne, 
Germany 

Morakis, A., Eastern Telegraph Co, Corinth. 
Greece (Chief Clerk) 

Page, M. А., Eastern Telegraph C. d Larnaca, 
Cyprus (Supt.) 

Pellas, Cav. S. v., Western Union Telegraph Co, 
10, Via San Luca, Genoa (Agent) 

Pellas, Eugene, Western Union Telegraph Co, 
11, Rue Scribe, Paris (Agent ) 

Petersen, J. А. P., Gt. Northern Telegraph Co, 
Nystad (Supt.) 

Poulsen. E. A., Gt. Northern Telegraph Co, 
Calais (Controller) 


Ругков, 


Rasmussen, J. S., Christiania (Director-General) 
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Raymond, G , Eastern Telegraph Со, Corfu(Supt.) 

Rijk, W. F. А. de, Groote Kade, B38, Goes, 
Holland 

Козе, J. R., Eastern Telegraph Company, Vigo 

Коме. W. G., Direct Spanish Telegraph Co, 
Marseilles 

Sabater, Salvador, Eastern Telegraph Company, 
Limited, 5, Calle del Pez, Madrid (Agent) 

Sanchez, M., Western Union Telegraph Co, 27, 
Ronda S. Antonio, Barcelona (Avent) 

Santos y Silva, Carlos, Eastern. Telegraph Co, 
120, Rua dos Capellistas, Lisbon (Agent) 

Scarlett, E., Eastern Telegraph Со, 20, Alameda 
de Apodaca, Cadiz (Supt) 

Tonkin, A. B., Direet Spanish Telegraph Com- 
pany, Bilbao, Spain 

Vassiliadea, A., Eastern Telegraph Со, Sitia, 
Crete (Chief Clerk) 

Vucino, R., Eastern Telegraph Со, Salonica 
(Supt.) 

Wyse, E. V., Eastern Telegraph Company, 
Сагсауе ок, Lisbon 

Zitelli, L., Eastern Telegraph Со, Кейто, Crete 
(Chief Clerk) 


TELECRAPH WIRE, MAKERS OF. 
(See also Wire Manufacturers.) 


COMPACNIE DES TREFILERIES 
DU HAVRE 


(Anciens Établissements Lazare Wailler), 


Telephonic and Telegraphic 
Engineers, 
Manufacturers of al) sorts of Improved 
ELECTRICAL WIRES. 
AWARDS. Legion of Honour, 194 ; Gold Medal 
Paris Universal Exhibition, 1559; Grand 
Diploma of Honour. 
Specialities: WIGH CONDUCTIVITY PLAIN 
AND TINNED COPPER WIRE, COPPER STRIP 
FOR MAINS AND DYNAMOS. 
Ordinary Copper Wire for Mechanical Purposes 
29, Rue de Londres, 29, PARIS. 
Works AT HAVRE (SEINE INFÉRIEURE). 


GENERAL AGENCY AND DRPOT 
(for the United Kingdom and the Colonies); 


FERNAND ESPIR, 
3, Bast India Avenue, London, Е.С. 


FELTEN & GUILLEAUME CARLSWERK 
ACTIEN GESELLSCHAFT, Mulheim-on- 
Rhine, Gerinany See Advt., р. 7 

SOCIETE D'EXPLOITATION DES CABLES ELEC- 
TRIQUES (Systeme Berthoud-Borel & Co), 
Cortailled, Switzerland Bee Advt., p. 9 


TELEPHONE ACCESSORIES, MAKERS OF. 
Bottcher, Oskar, 7 and 8, Culmstr, Berlin, W. 
Weinberger, Мах, 155, Heerengracht, Amsterdam 


TELEPHONE APPARATUS, MAKERS OF, (See alzo 
Electrical Apparatus Makers.) 
Aktiebolaget L. M. Ericsson & Co, Stockholm 
Ericsson í L. M.) & Co (Aktiebolaget), 5, Tulegatan, 
Stockholm, Sweden 
Friesen (L. M.) & Со, 70, Gr. Sampsonewsky 
Ргохр., St. Petersburg 


Hardegen (Paul) & Co, 44, Luisen Ufer, Berlin, S. 

Koller (0.) & Co, 57, Bulowstr, Berlin, W. 

Lorenz, C., 5 aud 6, Elisaleth-Ufer, Berlin, 
К.О. 26 

Mix & Genest, 67. Biilowstr, Berlin, W. 

Nagorski, L., Nowi-Peterhoff, Russia 

Société Francaise des Téléphones, 29, Boul. des 
Itahens, Paris 

Société de Material Telephonique, 46, Ave de 
Breteuil, Paris 

Telephon Apparat Fabrik Pet«ch, Zwietusch & 
Co, 7, Salzufer, Berlin-Charlottenburg 

Telphon-Fabrik Aktien-Geaellschaft vorin. J. 
Berliner, Hanover, Berlin, &c. 

Theiler, М., Schwyz, Switzerland 


TELEPHONE COMPANIES. 


Anglo- Portuguese Telephone Company, Limited, 
Lisbon (See also BRITISH DIVISION) 

Rell Telephone Co of Sweden, Stockholm 

Christiania Telefonselskab, Christiania, Norway 

Compagnie Liegeoise du Téléphone Вей (Société 
anonyme), Liege, Belgium 

Fredrikastad Telephone Со, 
Norway 

Société Francaise des Télégraphes et Téléphones 
sans fils, 21, Place de la Madeleine, Paris 

Société Française du Téléphonie Privée, 12, Rue 
du Mont Tbabor, Paris 


TELEPHONE ENCINEERS. 


Allgemeine Telephoon-Maatxchappij (voor. Rib- 
bink, van Bork & Со), 85, Keizersgracht, 


Fredriksstad, 


Amsterdam 
COMPAGNIE DES TREFILERIES DU 
НАУКЕ (anciens Etablissements Lazare 


Weiller), 29, Rue de Londres, Paris. And at 
Havre See Advts. on this page and pp. 1420, 
1462 and 1478 

Czeija, Nissel & Co, 89, Kaiserstr, Vienna УП/З 

Deutsche Telephonwerke R. Stock & Co, Berlin, 
У.О. 33 

Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, Mulheim-on-Rhine, Gerinany See 
Advt., p. 7 

Heinzelmaup, N.,755, Prinsengracht, Amsterdam 

Holwech, Olaf M., Fredriksstad Telefon Company, 
Fredriksstad, Norway 

Mager, Henri, 11, bis rue Viele, Paris 

Milde (Ch), file & Cie, 51, 58, 60 and 62, Кис 
Desrenaudes, Paris 

RILEY & CO, Head offices: 7, Calle de San 
Bernardo, Works : 22, Calle Pacifico, Madrid, 


Spain (Ailey Madrid) 
SOCIETE INDUSTRIELLE DES TÉLÉ- 


PHONES (Soc. anon.) 25, ltue du Quatre 
Septembre, and (Works) 2. Rue des Entre- 
preneurs, and 7, Rue du Theatre, Grenelle, 
Paris, and (Submarine Cable Factory) Calais 
See Advt., p. 1308 

Tordoir, Ernest, 64, Rue du Pont-Neuf, Brussels 


TELEPHONES, CONTRACTORS FOR THE ERECTION OF. 


ANTWERP TELEPHONES ELECTRICAL WORKS, 
Electrical Engineers, 12, Rue de Verger, 
Antwerp. (Electrical Antwerp) (London 
office: Messrs. W. F. Dennis and Co, 49, 
Queen Victoria-8t, К.С.) 
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FELTEN & GUILLEAUME CARLSWERK 
ACTIEN-GESELLSCHAFT, Мићенп-оп- 
Rhine, Germany (Loud-speaking) See Advt., 
p. 7 

Friedlaender (Albert) & Co, 16-17, Lindenstrasse, 
Berlin, S.W. 68 

International Bell Telephone Company of New 
York, Ltd, Remp. Kipderp 48, Antwerp 

Netherland Bell Telephone Company, Dam- 
straat, Amsterdam, Holland 

RILEY & CO, Head offices: 7, Calle de San 
Bernardo, Works : 22, Calle Pacifico, Madrid, 
Spain (Riley Madrid) 

Societa Generale Italiano di Telefoni ed Appli- 
cazione Elettriche, 23, Via Crociferi, Rome 

SOCIETE INDUSTRIELLE DES TELE. 
PHONES (Soc. anon.) 25, Rue du Quatre 
Septembre, and (Works) 2, Rue des Entre- 
preneurs, and 7, Rue du Theatre, Grenelle, 
Paris, and (Submarine Cable Factory) Calais 
See Advt., p. 1308 


THREE-PHASE APPARATUS, MAKERS OF. 


TOOL MAKERS. 


DICK, FRIEDR., Maker of Files and Tools for Elec- 
tricians, Eeslingen- a- N., Württ., Germany 

Kücke (W.) & CO, Elberfeld, Germany 

Loewe (Ludw.) Aktien- Gesellschaft, 17.20, 
Hut tenstrasse, Berlin, N. W. 


TUBES (CLASS), MAKER ОР. 


Halden wanger, W., 32, Sesenheimerstr., Charlot- 
tenburg, Berlin 


VENTILATING FANS (ELECTRIC). 


Fabrik Elektrischer Apparate Dr. Max Levy, 
2a, Chauaseestrasse, Berlin, N. 


VOLTMETERS, MAKER OF. 


ABRAHAMSOHN, ROBERT, 24, Кашат 
Charlottenburg, Berlin See Advt. p. 14 


VULCANISED ELECTRIC LICHT WIRES AND CABLES, 
MAKERS OF. 


Felten & Guilleaume Carlewerk Actien-Geseli- 
schaft, Mulheim-on-Rhine, Germany Bee 
Advt.. p. Т 


WIRE COVERERS. 


Felten & Guilleaume Carlawerk Actien-Gesell- 
schaft, Mulheim-on-Rhine, Germany See 
Advt., p. 7 

SOCIETE D'EXPLOITATION DES CABLES 
ELECTRIQUES (Système Berthoud-Borel 
& Co), Cortaillod, Switzerland Вее Advt, 
p. 9 

WIRE DRAWERS. 


FELTEN X GUILLEAUME CARLSWERK 
ACTIEN-GESELLSCHAFT, Mulheim-on- 
Rhine, Germany Bee Adyt., p. 7 

SOCIETE D'EXPLOITATION DES CABLES 
ELECTRIQUES (Systeme Berthoud- Borel, 
& Со), Cortaillod, Switzerland See Advt., 
p. 9 


WIRE MANUFACTURERS. 


Basse & Selve, Altena, Westphalia, Germany 
Compagnie Francaise des Metaux (Soc. anon.), 
10, Rue Volney, Paris 
FELTEN & GUILLEAUME CARLSWERK 
ACTIEN-GESELLSCHAFT, Мићепп-оп- 
Rhine, Germany, (Iron and Steel Wires, 
Insulated and Uninsulated, for Electric 
Lighting, Telephonic, and Telegraphic Pur- 
poses) (W. F. Dennis & Co, 49, Queen Vic- 
toria-st, London, England, Sole British 
Agents) See Advt., p. 7 

Gindre Fréres & Cie, 5, Quai Rambaud, Lyons 

Hackethaldraht Gesellschaft, 37, Nicolaistr, 
Hanover, Germany 

Huber, R. & E., Pfathkon, Zurich 

Kabelfabrik Landsberg-a.- W., Landaberg-a-W. 
Germany 

Kabelwerk Duisburg, Duisburg-a.- Rh., Germany 

SOCIÉTÉ D'EXPLOITATION DES CABLES 
ELECTRIQUES (Système Berthoud-Borel 
& Co), Cortaillod, Switzerland See Adyt. 
p. 9 

Société (anonyme)des Usines Mouchel, Boisthorel, 
par Aube (Orne), and Tilliéres (Eure); 10, 
Rue Commines, Paris 

Suhner & Co, Herisau, and Brugg, Switzerland 

Wieland & Co, 95, Olgasstr, Ulm-a-D. (Wurt 
Germany 


WIRELESS TELECRAPHY, EXPERTS IN. 


Arco, Count, 3, Lindenstrasse, Berlin, S.W. 

Braun, Prof., Dr. F., The University, Strasburg 

Bull, Auders, 61, Bygdé allé, Christiania, Norway 

Slaby, Prof., Dr. А., 33, Sophienstr., Charlotten- 
burg, Berlin 


№000 FITTINCS, MAKER OF, 
Bottcher, Oskar, 7 and 8, Culmstr, Berlin, W. 


COMPAGNIE DES TREFILERIES 
. DU HAVRE 


(Anciens Etablissements Lazare Weiller), 
Telephonic and Telegraphic 
Engineers, 
Manufacturers of all sorts of Improved 
ELECTRIOAL WIRES. 


AWARDS: Legion of Honour, 1344 ; Gold Medal 
Paris Universal Exhibition, 1539; Grand 
Diploma of Honour. 
Specialities: WICH CONDUCTIVITY PLAIN 
AND TINNED COPPER WIRE, COPPER STRIP 
FOR MAINS AND DYNAMOS. 

Ordinary Copper Wire for Mechanical Purposes 
29, Rue de Londres, 29, PARIS. 
Works at HAVRE (SEINE INFERTEUKE). 
GENERAL AGENCY AND DEPOT 
(for the United Rud шапа the Сојошез): 
FERNAND ESPIR, 

3, East India Avenue London, ЕС 


ZINC ROD AND BATTERY PLATE MANUFACTURER. 
Galle, Richard, 8, Alte Jakobetr., Berlin, S.W. 
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GOVERNMENTAL ELECTRICAL DEPARTMENTS. 


—— - 

One of the principal drawbacks experienced in the endeavour to introduce 
new inventions, &c., to the notice of the heads of Government departments is the 
difficulty of selecting from the lists usually given the proper persons to be 
approached. With the object of rendering assistance, we have introduced the 
following authentic information for the benefit of patentees and manufacturers of 
instruments, apparatus, and plant who may desire to introduce electrical goods. 

We are greatly indebted to the gentlemen who have so readily given us their 
assistance in procuring the particulars given :— 

CHINA. 

Inspector-General of Customs and Posts: Sir Robert Hart, Bart., G.C.M.G. 
Director-General of Telegraphs: His Excellency Yuan Shih-kai (Pekin.) 
Head Superintendent (at Tientsin): J. Wolder. 

Chief Engineer : H. C. Schiern. 
COREA. 
Director-General of Telegraphs and Telephones: General Min Sung Ho. 
Manager of Telegraphs and Telephones: Н. J. Muhlensteth. 
EGYPT. 
Minister of Public Works and Instruction : Fakhry Pasha. 
President of Government Railways: Major J. A. L'Estrange Johnstone, R.K. (Cairo). 
Administrator (French): М. Barois. 
Administrator (Egyptian): Scander Pasha Fahmy. 
Traffic Manager: Capt. Blakeney, К.Е. 
Engineer-in-Chief : A. Cotterill. 
Loco. and Carriage Superintendent: F. H. Trevithick. 
Inspector-General of Telegraphs: E. A. Floyer. 
Controller-General of Port of Alexandria: Rear-Admiral В. M. Blomfield, В.М. 


FRENCH INDO-CHINA. 
Director. General of Posts and Telegraphs: M. Lourme. 
Chief Engineer: M. Christophe. 
JAPAN. 
DEPARTMENT OF COMMUNICATIONS. 
Minister of State for Communications: Kanetaké Oura. 
Vice-Minister : K. Den. 
Розт AND TELEGRAPH DEPARTMENT. 
Director-General: K. Komatsu. 
Chief Engineer: Dr. S. Oi. Chief Electrician : Dr. O. Asano. 
District Superintending Engineers: Dr. H. Igarashi (Tokyo), К. Oiwa (Osaka), 
T. Hasegawa (Kobe), Y. Wadachi (Nagoya), K. Okamoto (Kyoto), S. Kanda 
(Sapporo), M. Niwa (Niigata), M. Tonegawa (Yokohama), T. Yenya (Kumamoto), 
N. Maki (Aomori), F. Ono (Nagasaki), S. Tinuma (Sendai), K. Ibuka (Utsunomiya), 
S. Yamamoto (Kanazawa), G. Seki (Kagoshima), S. Takano (Takamatsu), 
Y. Watanabe (Nagano), F. Watanabe (Hiroshima) 
Superintendents of Telephone Exchanges : Dr. H. Igarashi (Tokyo), G. Morishima 
(Osaka), K. Okamoto (Kyoto), Y. Wadachi (Nagoya), M. Niwa (Kobe), M. Tonegawa 
(Hiroshimo), 5. Tani (Fukuoka), 8. Yamamoto (Okayama), F. Ono (Nagasaki), 
Y. Watanabe (Kanazawa), K. Ibuka (Yokohama), S. Iinuma (Sendai), M. Yamada 
(Sapporo), T. Yenya (Kumamoto), T. Tanaka (Hakodate), H. Hamano (Niigata), 
K. Imaizumi (Maibashi). 
Consul in Gt. Britain: Minoji Arakawa, 84, Bishopsgate-street, London, E.C. 
NETHERLANDS INDIAN GOVERNMENT. 
Director of Public Works: Н. Mensinga. 
Head Telegraph Inspector : J. Berman. 
Acting Inspector-General: Н. Rudolph. 
Inspectors: Messrs. Н. Rudolph, Voigt and Bakker. 
Head Superintendent of Telephone Service : C. Н. Pownall. 
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This Division comprises the whole of the Continents of Asia (including Japan) апа Africa, and 
adjacent islands, except. British Possessions. 
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ALPHABETICAL SECTION. 


Notes. —Tileyraphic and Cable Addresses and Telephone Numbers are shown in italics. 


ne- 


In order to 


render “THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HANDBOOK as complete and 


serviecahle as possible, the Editors will be glad to receive Changes. of Addresses, 


Names 


and Addresses not included. in the present Edition, newly-reyistered Telegraphic and Cable 


Addresses and Telephone Numbers. 
ti 


No charge is made for inserting these par- 


An asterisk (“) prefixed to а name indicates that a BIOGRAPHICAL SKETCH appears at end of book, 
Advertisers in THe DIRECTORY wil find prominent reference made to their Advertisements 


and to the pages in which they occur. 


CONTENTS ius b 

INDICES TO CONTENTS . ius T 
INDEX TO ADVERTISERS. . Ges is 
ADVERTISERS' TELECRAPHIC ADDRESSES 
ALPHABETICAL LIST OF TELECRAPHIC ADDRESSES 


REFERENCES .— 


PAGES 

jn 19-22 

. 25-34, 1338-1340 

"T 37-40 
Sie ж 37-40 

. facing 757 
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Adams, E. G., Professor of Civil Engineering, 
Imperial University, Tientsin, China 
Adda (D.) & Sons, Electrical Engineers, Alex- 
andria 

Addison, J., Inspector of Machinery Atloat, 
Royal Navy Department, Banykok, Siam 

Aichi Electric Light Company, Nagova, 
Japan 

Aichi Electric Railway Company, Nagoya, 
Japan (Chief Enyineer, Torajiro Kogi) 

Airey, О. М. F., Acting Superintendent, 
Sourabuya, Java 

Aitchison, John, Electrical Engineer, Bangkok 
Dock Company, Bangkok, Siam 

Aizawa Usaburo, Telegraph Engineer, Govern- 
ment Telegraph Factory, Yokohama, Japan 

Albanese, G. Sacco, Electrical Expert, Cie. 
Francaise Thomson-Houston, Mustapha, 
Algeria 

Albuquerque, Ayres do Canto, Electrician, St. 
Michaels, Azores 

Aldridge, T. H. U., Electrical Engineer to the 
Municipality, Shanghai 

Alexandria (Electric) Tramways Company, 
Alexandria, Egypt (MM. Tivoli and 
Legrand, Мапаџегв) 


Algemeene Telefoon Maatschappij, Semarang, 
Java (Н. Matthes, Manager) 

Allen, Alderson & Co, Engineers and Importers 
of Electrical Apparatus, Jellal Pasha's-bds, 
Tewfikieh Quarter, Cairo; and Alexandria 

Allen, Н. J., Electrical Engineer, c/o Messrs. 
T, Cook & Sons, Cairo, Egypt 

Amenomiya, Harno, Chief Engineer, 
Electric Light Co, Kobe, Japan 

American Electric Light Co, Dealers in Elec- 
trical Supplies, Sharia Abdeen, Cairo 

American Trading Company, Electrical Арра- 
ratus Importers, Dox 28, Yokohama ; and 
at Bangkok 

Andersen, А. C. M., Electrician, Gt. Northern 
Telegraph Co, Shanghai, China 

Antony, J., Electrician, 6, Rue Clauzel, Algiers 

Aoyama, Chinji, Telegraph Engineer, Imperial 
Telegraphs, Tokyo, Japan 

Arakawa, Bunroku, Asst. Professor of Electrical 
Engineering, Imperial University, Tokyo 

Arai, T., Electrician, c/o Mr. Sasakura, 14, 
Shimo-Makisho Nihonbashi, Tokyo, J apan 

Araki Machine Shop, Dealers in Eleetrical 
Supplies, 11, Takushimacho, Yokohama 

Ardizzone, A., Supt, Eastern Extension Tele- 
graph Co, Haiphong, Cochia China 

Arichi, T., Electrical Engineer, 7, Awajicho, 
5. Chome, Kanda, Tokyo 
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Kobe 
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Arima Electric Railway Company, Kobe, 
Japan (President, Toshihiro Omori) 
Arisheff, P. I., Assist. Supt. of Posts and Tele- 

graphs, Wladivostock 
Armand & Thomas, Electrical Engineers, Rue 
de Maroc, Tunis 
Asano, Dr. Osuke, Chief Electrician, Ministry 
of Communications, Tokyo, Japan 
Atami Electric Light Station, Atami, Japan. 
Proprietor... Chyujiro Sugiyama 
Chief Enyineer Masashi Ooka. 
Aymar, S. D. @., Telegraph Engineer, George- 
st, Freetown, Sierra Leone, West Africa 
Azevedo & Со, Electricians, St. Michaels, 
Azores 


—— B 


Buguall & Halles, Agents for the Brush Elec- 
trical Engineering Company, «o, 42, 
Yamashita-cho, Yokohama 

Bain, Major Andrew (В.Е.), M.LE.E., Com- 
missioner of Civil Police, Northern Nigeria, 
W. Africa 

Baints. S. W., Manager, Intercommunale Tele- 
foon Maatschappij, Batavia, Java 

Banchi, H., Superintendent, Eastern Extension, 
Aurtralasia & China Telegraph Co, Ltd, 
M-dan, Deli. Sumatra 

Bangkok Dock Co, Importers of Electrical 
Supplies, Bangkok, Siam 

Bangkok Electric Light Syndicate, Bangkok, 
Siam 

Barrai, Toraji, Electrical Engineer, Yokoami 
Nichome, Honjokn. l'okvo, Japan 

Barber, R. C., C. I. I. ., M I. E. I. , D resor Indo- 
European Telegraph Department, Teheran, 
Persin 

Batavis Elektiis:he Tramweg Maatschappij, 
Bata 1%, Java (Dr J. D. Otten, Manager) 

Battle у Hernandez, Manager Sociedadde las 
Tel-fonos да Manila, 8, Calle Muralla 
Intramuros, Manila 

Baugher, E. C., Hadent Eneineer, Westing- 
house Electric and Mfg Co, / Takata & 
Co, Tokyo, Јарап 

Bayer, Chief Engincer of French Government 
Telephones, Hanai, Tonquin 

Beck, J. М., Supt., Eastein Extension Tele- 
graph Co, Hong Kong 

Becker & Co, Electrical Engineers & Contrac- 
tors, Soerabaya, Java 

Beldon, Н. A., Мапатег, China Light aud 
Power Company, Ng Sia Man, Canton, 
Chius 

Bell, W., Młnager, Oriental Electrical and 
General Imp et Co, Electrical Engineers, 
4a, Peking.rd, Shanghai, Сипа 

Bellinzham. А. W. H., A. I. I. C. E., Engineer 
to uie Imperial Council, Tientsin, China 

Bennett, A. E., Electrical Engineer, Telephone 
Co of Egypt, Cairo, Egypt 


Berman, J., Electrical Engineer and In- 
spector-General Government Telegraphs, 


Batavia 

Berner, J. О. L., Manager in China and Japan, 
Great Northern Telegraph Co, 7, The Bund, 
Shaoghair China 

Bert, M.. Chief Engineer, Société Indo-Chinoise 
d Electricité, Huiphoog, l'onquin 


Bethge, K., C.E., Director General of Royal 
Railway Department, Bangkok, Siam 
Beukema toe Water, F. K. J., Electrical Engi- 
neer, Ned. Ind. Spoorw. Mij, Semarang 
Dutch East Indies 

Birch (John) & Co, Mechanical Engineers, Наглпа 
Machi, Kobe, Japan 

Birch, Kiroy & Co, Ltd, Engineers, 
Japan 

Black, R. C., Electrician, Great Nortuera Tele- 
graph Company, Shanghai 

Bligden, Arthur H., Asst. Electrical Engineer, 
Municipal Electricity Works, Shanghai, 
China 

Blitar Telefoon Maatschappij, Batavia, Java 
(H. Crieteé, Мапазег) 

Blundell, G., Manufacturer's 
hama 

Body & Co, Limited, Engineers, Pootung, and 
New Dock. Shanghai 


Kobe, 


Agent, Yoko- 


Boireau, Bonifay & Cie, Electric Light 
Contractors, Tamhoi, Saigon, Cochin 
China 


Boje, D., Telegraph Engineer, Great Northern 
Telegraph Со, Wladiwostock, Russia 


Bojesen, С. С. Chief Instructor, Imperial 
Chinese Telegraph School, Tientsin, 
China 


Bolk, F. W., Electrical and Civil Engineer, 
Salatiga, Java 

Borne, Dorlhac de, Telegraph Engineer, Gaboon, 
Conyo 

Bostwick, H. R., Manager, Seoul (Electric) 
Light Railway Co., Seoul, Corea 

Brask. A., Eiectrieal Eagincer Siam Electricity 
Co, Banukok, Stam 

Bratt, A. H. H., Consulting Engineer, 12, Astor 
House, Shanghai, China 

Brenner, W. H., Manager The Zemma Works, 
Три» Murs, Yokohamo, Japan 

Bretsclineider & C». Agents for Siemens aud 
Halske, Cairo, Ezvpt 

Brien, Joseph, Inspector of Telegraphs, Tele- 
graph Administration, Hanoi, China 

British North Borueo Telephone Company, 
Labuan 

Brochiere, A., Electrician, French Electricity 
Works, Shanghai, Caina 

Brou, Noel, Chef du Service des Poste et Télé- 
graphes, Hanoi, French Cochin China 

Browre & Co, Machinery Agents and Mer- 
chunts, Nagasaki, Japan 

Bruck, K., Telegraph luspector, Royal Railway 
Dept, Bangkok, Siam 

Buan, Hoa Seng & Co, Machinery and Hard- 
ware Merchants, Bankok, Siam 

Bull, B. E., Otticer-in-Charge, West African 
Telegraph Company, Principe, West Africa 

Bullard, W., Acting Manager in China, Eastern 
Extension, Australasia and China Tele- 
graph Company, Shanghai 

Bunt, Thos., Superintendent Engineering Dept, 
Kiaugnan Arseuau!, Shanghai, China 

Bürgin. Rud., Civil Engineer, Wladiwostock, 
Russia | 

Burton, W. R., Professor of Civil Euyvineering, 
Imperial University, Tokyo, Japan. 

Byleveld, D. J. W., Telegraph Engineer, 
Post and Telegraph Осе, Weltevreden, 
Java 
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Caine, С. W., Clerk-in-Charve, Eastern and 
South African Telegrapn Со, Lourenço 
Marques, East Africa 

Cairns, J., Con-ulting Engineer, Bangkok, Siam 

Cairo Electric Tramway Co, Cairo, Egypt 

Canales, Joseph C., Electrical Engineer, Cia 
Trasatlantica Fabrica de  Eleciricidad, 
Tangier, Morocco 

Canton Electric Light Co, Canton,China 

Capes, J. L., Consulting Engineer, Polytechnic 
School of Engineering, Cairo 

Carvalho, T. E., Electrician, Great Northern 
Telegrapli Co, Amoy, China 

Cassa, Gerrit, Jacobus, Electrical Engineer, 
Samarang, Java 

Cassidy, Jolin, Supt. Mutual Telephone Co, 
Honolulu, Hawaiian Islands 

Cassimati (H. D.) & Co, Electrical Engineers 
and Contractors, Cairo, Keypt 

Ceffala, A, G., Superintendent, West African 
Telegraph Co, Ltd, Sao Thomé, West Africa 

Ceulin (J. Н.) & Co, Electric Light Contractors, 
Soerabaya, Java 

Chan Tze Tsen, Manager Imperial Chinese 
Telegraphs, Foochow, China 

Chandler, Arthur Ernest, Telegraph Engineer, 
Indo-Enropean Telegraph Co, Teheran 

Chany Yung Kuan, Head of Imp rial Northern 
Telegraph College, Tientsin, China 

Chaulan, А. Mechanical Engineer, Batavia, 
Dutch East Indies 

Cheribon Telephone Co, Cheribon, Netherlands 
East India 

Chert, Nai, Inspector of Telegraphs, Monthons 
Rajburi and Nakonchaisee, Siam 

Chevallier, C., Supt., Eastern Telegraph Co, Suez 

Ching and Japan Trading Co, Ltd, Manufuc- 
turers’ Avents, Yokohama 

China Light and Power Co, Ng Sin Mun, 
Canton, China 

Chinese Engineering and Mining Co, Tientsin, 
China (C. W. Kinder, Consulting Engineer) 

Chow, W. P., Asst. Manager Imperial Chinese 
Telegrapbs, Shanghai 

Churchill, Н. W., Manager of Telephone Ex. 
change, Foochow, China 

Clarke, Alf. H. Electrical Engineer, Nederlandsch 
Indische Industrie en Handel Maatschappij, 
Balek Pappan, East Borneo 

Clevenot, Manager, Compagni? d'Electricité 
de Saigon, rue Nationale, Saigon, Cochin 
China 

Clottes, —. Director of Posts and Telegraphs, 
Hai-Ninh, Cersle de Moncay, Tonkin 
Provinces 

Coath, Daniel, Superintendent Commercial 
Pacitic (‘able Co, Guam, Ladrone Islands 

Collbran & Bostwick, Electiic Light & Power 
Contractors, Веош!, Corea 

Colley, B. W., Superintendent Commercial 
Pacific Cable Co, Midway Islands 

СоПтапо, Th., Deputy Director-General of 
Posta and Telegraphs, Bungkok, Siam 

Compagnie Centrale d'Eclairage par le Gaz, 
Electric Lighting Contractors, Sharia, 
Kamel, Ezbekieh, Cairo 

Compagnie des Eaux et d'Electricité de l'Indo- 


Chine, Soc. Anon, Usine des Eaux de la 


Ville Saigon, and at Cholon, «с, 


| 


| 


Compagnie d' Electricité de Saigon, Saigon, 
Cochin China 

Compagnie Generale d'Electricité de Crile 
Etab. Dayd et Ре, Boul. Admiral Cour- 
leet, Hanoi, Tonquin 

Compagnie Generale d'Electrieité de Lourenco 
Marques, Lourenco Marques, E, Africa 

Compania Electrica e Industrial, Owners of 
Electricity Works, Teneriffe, Canary Is- 
lands (Nicolas Marti, Pres.) 

Compania Transatlantica Fabrica de Electrici- 
dad, Tangier, Morocco i Manager, Mariano 
Viada; Engineer, José Canales) 

Cook (Thomas) & Son. Egypt, Limited, Agents 
for Crompton & Co, and Edison & Swan 
United Electric Light Co, Cairo 

Corbac, Geo. V., A. M. I. E, E., Electrical Engi- 
neer, 44, Broadwav, Shanghai 

Cordiero, M., Inspector of Government Tele- 
graphs, Monthon Choomporn, Siam 

Cornell, Г. H., Manager Electric Engineering 
and Fitting Co, Pekiug, China 

Coudray, M., Chief Engineer of French Govern- 
ment Telephones, Saigon, Tonquin 

Coxen, J. U., Superintendent Eastern Tele- 
graph Compuny, Bona, Algeria 

Crane, T. C., Asst, Supt. Eastern Extension 
Telegraph Co, Shanghai, China 

Crietee, H., Manager Bitar Telephone Co, 
Blitar, Netherlands Fast India 

Cua, F. А. G., Engineer, Мале а Electric Light 
Co, Praca Academica, Funchal, Maderia 


D — 


Dale, Lieut. and Q.-M. W. H.. R.E., Deputy 
Asst.-Dir. Posts and Telegraphs, Khartouw, 
Soudan 

Dallas, J., Engineer, Bangkok Electric Light 
Syndicate, Bangkok, Siam 

Daniels, W. P., Electrical and Mechanical 
Engineer, 244n, Bluff, Yokohama, Japan 

D'Aranjo, P., Superintendent Posts and Tele- 
graphs. Sereinbau, Negri, Sembilur, Straits 
Settlements 

Davis, E. H., Officer-in- charge, West African 
Telegraph Cc, Loanda, West Africa 

Deli Spoorweg Maatschappij Telefoon, Deli, 
Sumatra (F. J. Dozy, Manager 

Den, K., Vice-Minister of Communications, 
Tokyo, Japan 

Denki, Shikenjyo, Electrician, Department of 
Communications, Tokyo, Japan 

Denyusha, [mporters and Manufacturers of Elec- 
trical Apparatus nud Machinery, 6, Minami- 
Kinrokucho, Kiobashi-Ku, Tokyo, Japan 

Diemer-Hausen, L., Electrical Engineer, 
Bangkok, Siam 

Doidge, J. Е., Asst. Engineer, Municipal Elec- 
tricity Works, Shanghai 

Donham, В. C., Resident Engineer, Seoul Elec- 
tric Railway and Lighting Co, Seoul, Corea 

Doornward, J. A., Telegraph Engineer, General 
Post Office, Weltevreden, Dutch Indies 

Dowdall, W. M., Architect and Civil Engineer, 
5, Pekin- rd. Shanghai, China 

Dozy, F. J., Manager, Deli Spoorweg and 
Telefoon Muatscuhnppij, Deli, Sumatra 

Dresing, F. M. N., Telegraph Engineer, Imperial 
Chinese Telegraphs, Shanghai 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury-court, Fleet-street, 
London, any Alterations or Corrections necessary in the above particulars. 
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— E — Fujikura, Jempachi, Wire Manufacturer, 1, 


Eam, Nai, Inspector of Posta and Telegraphs, 
Phajab, Bungkok, Siam 

Eastern Contracting Co, Engineers and Con- 
tractors, 12, Astor Houee, Shanghai 

Eastern Electric Co, 111, Calle Comba, Manila, 
Philippines 

Educational Apparatus Manufacturing Com- 
pany, Manufacturers of Physical Instru- 


ments, &., 2,  Hichikencho, Tokyo, 
Japan 
Egawa, Kimihira, President Kobe Electric 


Lizht Co, Kobe, Japan 

Electric Engineering & Fitting Co, Taka-rd, 
Tientsin. China (С. Poulsen, Director) 

Electrician’s Friend(Monthly),6, Mingmi-Kinro— 
ku-cho, Kiobashi-ku, Tokyo, Japan (5. №. 
Katozi, President aud Editor) (2/ Shim- 
bashi) 

Ellerton, J., Consulting Engineer, Kobe, Japan 

Empreza Telefonica, Lourengo Marques, E. 
Africa (Jose Сома. Man. 

English, Н. G., Superintending Electrician, 
Seoul Electric Co, Seoul, Corea 

Erskine, Howarth, Ltd, Electrical and Me- 
chanical Engineers, Menam Iron Works, 
Bangkok, Siam 

Escande, J. B., Inspector of French Posts and 
Telegraphs, Hanoi, Tonquin 

Establet, B. E., Superintendent West African 
Telegraph Co, kotonou. West Africa 


— F — 


Farnham (S. C.) Bovd & Co, Ltd, Engineers, 
Shanghai (Farnham Улап) 

Farrant, D., Superintendent Eastern Extension 
Telegraph Со, Sourabaya, Java 

Favre-Brandt, С. & d., Electrical 
Yokohama, Japau 

Fearon, Daniel & Co, Electric Light Engineers 
and Coutractors, Shanghai 

Feozi Bav, Chief of State Telegraphs, Tripoli, 
Barbary 

Fernandez, Ramon, Electrica]. Engineer, 154, 
Malacanang, Manila, Philippine Islands 

Fiedler, Paul G., Electrical Engineer, Kanazawa 
Electric Co, Tukyo, Japan 

Figueras, Prof., Professor of Physics, The 
University, Lag Palmas, Canary Islands 

Flemner, C. C., Electrician, Gt. Northern 
Telegraph Co, Che foo 

Flint, Kirby & Co, Engineers and Manufac- 
turers Agents, Yokohama, Japan 

Florentin, Auguste. Inspector of Telegraphs, 
Hanoi, Tonquin 

Forstenlander Telephone Co, Samarang, Dutch 
East Indies 

Foy, F. B., Superintendent Western Telegraph 
Co, St. Vincent, Cape de Verde 

Frankford, Е. J., Inspector of Government 
Telezraphs, Montbon Korat, Siam 

Frazar A Со, Enginecra und Machinery Agents, 
Hankow rd, Shanghai, China; and Yoko- 
Баша, Kobe- Hyogo, Japan 

Frik&e. H., Controller Great Northern Telegraph 
Co, Tientsio 

Frohn. A. F. J., Chief Engineer, Electricitteit 
Mautechappij, М: Чап, Deli, Sumatra 


Agents, 


i 


Awajicho, Kandaku, Tokyo, Japan 
Fujioka, Ichisuke, Dr. E., M.E., Lecturer in 
Electrical Engineering, Imperial Uni- 
versity, 56, Zaimokucho Azabu, Tokyo, 
Japan (Local Hon. Sec. and Treas. of the 
Institution of Electrical Engineers) (1349) 
Fuju. Kitoo, Chief Engineer, Matsaye Electric 
Light Co, Matsuye, Japun 
Fukagawa Electrice Light Co, Tokyo, Japan 
President. . Makitaro Watanabe 
Chief Engineer.. ... T. Nishimura 
Fukushima Elec. Light Co, Fukushima, Japan 
President... ... ... Makitaro, Watanabe 
Chi-f Engineer , Psugunitsu. Nishunura 
Manager ... ... Kahiiuro, Hirohashi 
Furouitsi, Капу, Director of College of Engi- 
neering, Imperial University, Tokyo 
Furuichi Koi, Chief Engineer, Home Office, 2, 
Ote Mache Itchome, Tokso 
FORUKAWA COPPER WORKS, Refiners of 
Copper, Wire Drawers, &c., 15, Yanagi- 
waramachi Honjoku, Tokyo, Japan 
Fusawaka, Ono, Manager and Chief Engineer, 
Govt. Telephones, Desima, Nagasaki, Japan 


G 


Gaillard, E., Electrician, Usine Electrique 
Francaise, Shanghai, China 

Gaines, John D., Superintendent, Commercial 
Pacific Cable Co, Honoluiu, Suudwich 
Islanda 

Gallois, = , Controller, Société de Tramways 
Electriques de Hanoi, Hanoi, Tonquin 

Gamewell, F. D., Professor of Physics, IInperial 
University, Pekin 

Gartley, Alonzo, General Manager, Hawaiian 
Electric Co, Honolulu, Hawaiian Islands 

German & Co, Electrical Engineers and Rep- 
resentatives of Siemens & Halske Aktien 
Gesellschaft, 35. Calle San Jacinto, Man: a 

Gibson, J. K., Supt. Eastern Extension Tele- 
graph Co., Tieutsin, China 

Gifford, F. W., Telegraph Engineer, Indo- 
European Government Telegraphs, Komis- 
hah, Persia 


Gifu Electric pod Co, Gifu, Japan 
President . ... Nobuaki Umeda 


Chief Engineer ... . Masamichi Niwa 

Gilby, Н. H., Superintendent, Eastern Extension 
Australasia & China Telegraph Company, 
Taku, China 

Gilby Remedios, Dealers in Engineers’ Stores, 
Yokohama, Japan 

Giles, E. A., Superintendent, Eastern and South 
African Telegraph Co, Alexandria, Egypt 

Goodsir, A., Electrician, Eastern. Extension 
Telegraph Co, Sourabaya. Java 

Goto, Ichiro, Chief Engineer, Kioto Electric 
Traction Co, Kioto, Japan 

Graburn, X., NI I. E. E. General Manager, 
Alexandria Tramwavs, Alexandria, Egypt 

Grant, Louis T., Managing Engineer, Michuel- 
Guspar - Graut Co, Manila, Philippine 
Ielan:ls 

Greenwood, T. L., Superintendent Easwrn 
Extension Telegraph Co, Smyrna 

Grimmesey, L., Electrical Engineer and Man- 
ager, c/o Bagnall & Hilles, Yokohama, Japan 
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Grundel, J.,Con. Engineer and Electrieal Agent, 
Soerabaya, Java (Grundet Sverabuya, 145) 

Guerin, M., Electrician, 2, Rue de Constantin, 
Algiers 

боеп, — , Engineer and General Manager 
Cie des Eaux et d'Electricité de l'Indo- 
Chine, Usine des Eaux de la Ville, Saigon, 
Cochin China 


H 


Hagii. Yoshitaro, Chief Engineer, Mayebash- 
Electric Light Co, Mayebashi, Japan 

Hakone Electric Light Station, Hakone, Japan 
(Chief Engineer, Chyuichi Yuya) 

Haku, Netsusua, Incandescent Lamp Maker, 1, 
Itchome Minami Nabecho, Kyvbashiku, 
Tokyo 

На! (E. О.) & Son, Electrical Engineers and 
Contractors, Honolulu, Hawaiian Islands 

Hall Holtz & Со, Enyineera, Nankin-rd, 
Shanghai 

Hamada, II., Chief Electrician, Mitsu Bishi 
Dockyard & Engine Works, Nagasaki, Japan 

Hamamatsu Elec. Light Со, Hamamatsu, Japan 

President - Torakichi Takeda 
Chief Engineer ... Kichijiro Itami 

Hamano, H., Superintendent, Telephone Ex- 
change, Niigata, Japan 

Hamashima. O., Director of Post and Telegraph 
Office, Nagoya, Japan 

Hammond, F. W., Electrical Agent, 23, Tsukiji, 
Kyobashi-ka, fokyo, Japan 

Hangyang Iron & Steel Works, General Engi- 
neers, Hankow, China 

Hanoi Electric Tramways (owned by Durand 
& Со. Barisi, Hanoi, Tonquin 

Hansen, Н. V, F., Electrician, Great Northern 
GE: Со. Tientsin. China 

Hansen. J., Superintendent Great Northern 
Telegraph Co, Amoy, Russia 

Напа) п Elec. Railway Co, Nishinomiya, Japan 

President 5. Toyama 
Engineer S. Misaki 

Hara, Rijuta, Professor of Civil Engineering, 
Imperial College of Engineering, Tokyo, 
Japan . 

Hara, S., Superintending Engineer, Imperial 
Teiegraphs, Sapporo, Japan 

Harada, Когато, Director of Telephone Ex- 
change, Y otsukaichi, Japan 

Haraguchi, Карпате, Chief of Engineering and 
Locomotive Section, Ministry of Communi- 
cations, Tokyo, Japan 

Hartley, Arnold, Electrical Engineer and 
Contractor, Funchal, Madeira 

Harvey, Н. J, Officer-in-Charge Eastern and 

South African Telegraph Co, Swakopmund, 
German S. W. Africa 

Harvey, Е. 8. Consulting Engineer, 
Chapoo-road. Shanghai, China 

Hasegawa, Tameharu. Director of the Imperial 
Mint, Shin Kawasaki-Machi, Osaka, Japan 

Hasegawa, Tei, M.E., Electrical Engineer-in- 
Chief, Post and Tele. Oflice, Osaka, Japan 

Hasselbach, — , Manager of Telephone System, 
Blora, Netherlands East Iudis 

Hasson, L eut., W. F. C., Government Electrical 
Inspector, Territory of Hawaii, Honolulu, 
Hawaiian Islands 
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Hata, Eisaburo, Electrical Engineer, Ministry 
of Communications, Tokyo, Japan 
Hawaiian Electric Co, Honolulu, Hawaiian 
Islands (Alonzo Gartley, General Manager) 
Hayashi, S., Electrical Engineer, c/o Sinju 
Paper Mill, Kokura, Buzen, Japan 
HEALING (L. J.) & CO, Contracting Electri- 
cal Engineers and Importers of Electric 
Stores, 74, Main-st. Yokohama, Japan 
(Healing Yokohama, 399) (London Agents: 
Tozer, Kemsley & Fisher, Ltd, Leadenhall- 
bidgs, Е.С.) 
Healing, L. J., A.LE.E., Electrician, 75, 
Main- st, Yokohama (Healing Yokohama) 
Hearson & Co, Engineers and Machinery Im- 
porters,35, Nauking-road, Shanghai, China 
Heiduska, — , Controller Sociéte de Tramways 
Electriques del Hanoi, Hanoi, Tonquin 
Hekking& Co, Electrical Agents, Sverabiya, Java 
Henke, G., Electrical Enyiueer, co О. L. 
Кит зг а Co, Kiaochau, Chinas 
Henry. M., Admunistrador Sociedad de los 
Telefonos de Manila, 8, Calle Muralla, 
Intramuros, Manila 
Hermenier and Planté, Electrical Engineers, 
Boulevard Henri Reviére, Hanoi Haiphong 
Heyden, W. van der, Owner of Telephone 
System, Batavia, Java 
Hibberdine, E. B., A. I. E. E., Electrical Engi. 
neer, Commercial Pacific Cable Co, Нопо- 
lulu, Hawaiian Islands 
Higher Normal School, Tokyo, Japan 
Mathematics Yoshitaka Senbon 
Physics Makita Goto 
Hiroi, Isamu, Professor of Civil Engineering, Im- 
репа! College of Engineeriny, Tokyo, Japan 
Hirokawa, T., Chief Engineer, Kyoto Electric 
Light Co, Kyoto, Japan 
Hirose, Arata, Incandescent Lamp Manufac- 
turer, 2, Tameikecho, Akasakaku, Tokyo 
Hirose Electrical Shop, Manufacturers of Elec- 
trical aud Telephone Apparatus, 19, Kata- 
machi Asakusaku, Tokyo, Japan 
Hiroshi, Kodo, Pres. Shinagawa Electric Light 
Co, Tokyo, Japan 
Hiroshima Electric Light Co, Hiroshima, Japan 
President. "Tsunesaburo Kirihara 
Chief Engineer .. Toraichiro Ikeda 
Hiroshima Water Electric Power Co, Hiroshima, 
Japan (Chief Engineer, keitaro Okamoto) 
Hirota, K., Telegraph Engineer, Post апа 
Telegraph Office, Hiroshima, Japan 
Hirota, Dr. Ritaro, Mechanical Engineer, Messrs. 
Takata & Co, Tokyo, Japan 
Ho, Hidetaro, Asst. Professor in Electrical 
Engineering, College of Engineering, 
Tokyo Imperial University, Japan 
General Min Sang, Director-General 
Imperial Corean ‘Telegraph, Seoul, Corea 
Hobden, H., Acting Controller, Eastern Exten- 
sion Telegraph Co, Peking 
Hochin Electric Railway Co, Oita, Japan (H, 
Maki, Chief Engineer) 
Hodykinson & Co, Electrical and Mechanical 
Engineers, Osaka, Japan 
Hoeke, L. M. E., Owner of Telephone System, 
Bondowoso, Netherlands East India 
Hokkaido Electric Light Co, Sapporo, Japan 
President Shyosaku Okada 
Chief Enuinesr Seljiro Saito 
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Homashima, Onchiu, Director of Government 
Telegraphs, Hiroshima, Japan 

Hombu, Fikujobn, Electrician, 4, Chome 
Fujimicho, Kojirnachi-Ku. Tokyo, Japan 

Horan, John, Electrician, Kafr-el-Zayat, ERypt 

Horne, F. W., Machinery Merchant, Yokohama 

Hoshi, Shimamura, Chief of Telegraph Section, 
Ministry of Foreign Affairs, Tokyo, Japan 

Hoshina, Chikaatsu, Director of Telephone 
Exchange, Kuwana, Japan 

Hotta, Y., Electrician, 38, Nakacho, Ushizome, 
Tokyo, Japan 

Hsü. C. K., Inspector of Imperial (Northern) 
Government Telegraphs, Tientsin, China, 

Huang, Y. F., Assistaut-Supt. of Telegraphs, 
Tientsin, China 

Huat, Nai, Inspector of Posts and Telegraphs, 
Pitsanuloke, Bangkok, Siam 

Huber, Н. С. U., Owner of Telephone System, 
Rembang, Netherlands East India 

Hughes, К. J., Superintendent Commercial 
Cable Co, Horta, Fayal, Azores 

Hummel, J. C, Manager, Telefoon Maat- 
schappij der Vorstenlanden, Batavia, Java 

Hunter (E. H.) & Co. Engineers and Machinery 
Agents, Osaka Iron Works, Osaka. Japan 

Hurk, W. A. J. van den, Electrical Engineer, 
Medan, Deli, Netherland Indies 

Husson, L. М. J., Superintendent Eastern Ex- 
tension Telegraph Co, Foochow, Tonkin 

Hyen Sang Kien, Vice-President, Seoul (Elec- 
tric) Light Ruilway Co, Seoul, Corea 


I 


Ibuka, K., Saperintending Engineer, Imperial 
Telegraphs, Utsunomiya, Yokohama, Japan 

Igarashi, Dr. Hidesuke, Director of the Tokyo 
Telephone Exchange, and Superintending 
Telezraph Engineer, Tokyo, Japan 

lida, Seüchi, Director of Posts and Telegraphs, 
Tadotsu, Japan 

Iijima. Zentaro, E'ectrical Engineer, Ihibaura 
Engineering Works, 1, Shinhamacho, 
Tokyo, Japan 

Iinuma, Sadao, Supt. of Govt. Telegraphs and 
‘Telephone Exchange Осе, Sendai, Japan 

Ikeda, Juzaburo, Director of Posts and Tele- 
graphs, Osaka, Japan 

Ikeda, Toraichirs, Electrical Engineer, Osaka 
and Hiroshima Electric Light Companies, 
Osaka, Japun 

Imai. S., Electrical Engineer, c/o Oki & Co, 
19, Shimonkae-cho, Kyobashi-Ku, Tokyo 

Imaizumi, К., Superinteudent Telephone Ex- 
change. Mnibashi, Jupan 

Imer (С) & Со. Scientific Instrument Makers 
and Dealers. 23, Nanking-road, Shanghai 

Indo, Narimitsu. Director-General, Post Depart- 
ment, Ministry of Communications, Tokyo 

Inouve. К. С. Electrical Engineer, 109, 
Mo'omachi, Yokohama, Japan 

Insulinde Telephone Co, Malang, Netherlands 
Enet India 

Intercommunale Telefoon Maatschappij, Bata- 
via, Java (S. W. Bants, Manager) 

Inukai, Jinkichi, Supt. of Telegraphs. Tokyo 

Ipsen, C. C.J, Station Superintendent, Siam 
Electricity Co, Ltd, Banzkok, Siam 


Isaka, Y., Elec. Eng., Bureau of Posts and Tele- 
graphs, Dept. of Communications, Tokyo 

Isbibashi, A., Superintending Engineer, Light- 
house Dept, Yokohama, Japan 

Ishikawajima Shipbuilding and Engineering 
Company, Limited, General Engineers, 
Tokyo, Japan (T. Shin, Managing Director 
and Superintending Engineer) 

Ishikawa, Tomesaburo, Telegraph Engineer, 
Imperial Telegraphs, Tokyo, Japan 

Ishimoto, Lt.-Col. Shinroku, Director Engi- 
neering Department, War Oflice, Tokyo 

Ishii, Ruohi, Director of the Post and Tele- 
graph Office, Kumamoto, Japan 

Isuchuja, Е., Telephone Engineer, Kuwabara 
Engineering Office, Tokyo (Flectriz Osaka) 

Itami, Kichijiro, Chief Engineer, Hamamatsu 
Electric Light Со, Hamamatsu, Japan 

Iwabuchi, Mokichi, Carbon Manufacturer, Kobi- 
kicho, Kyobashiku, Tokyo. Japan 

Iwadare, K., Electrical Engineer, 2, Mita 
Shikokamachi Shibaku, Tokyo, Japan 

Iwama, Y., Electrician, Hanabusamura, Hi- 

ashi - Yatsushirogori, Lamanashiken, 

Japan 

Iwata, Tukeo. Electrical Engineer, 25, lidamachi 
Sanchume hojimachiku, Tokyo, Japan 


— J 


Jacot Des Combes, J., Electrical Engineer, 
P.W.D., Cairo, Egypt 

Jacobsen, W. F., Chief Engineer, Baugkok 
Electricity Co, Ltd, Bangkok, Siam 

James, 8. L., Controller Eastern Extension Tele- 
graph Co, Peking, China 

Jamieson & Co, Engineers, Tientsin, China 

Japanese Imperial Naval Engineering College, 
Yokosuka, Sagami, Japan 

Japara Telefoon Maatschappij, Japara, Java 
(F. F. G. Muschter, Manager) 

Jardine, Matheson & Co, Machinery Agents 
and Importers, Yokohama, Japan ; and at 
Shanghai, e. 

Jensen, Chr., Telegraph Engineer, Yiinnan, с/о 
I.M. Customs, Mengtsz, via Haiphong 
Tonquin e 

Jida, Capt. T., President of Torpedo School, 
(Suiraijutsu Renshujo), Naval Department 
(Kuigun Sho), Nagaura. Japan 

Johansen, M. N. К. В. M., Electrician, 8.8. 
„Store Nordiske,” Gutslatf Station, Shang- 
hai, China 

Jones, P. A., Offi»er.in.Charye West Alncan 
Telegraph Company, Bolama 

Jones, H. W., Superintendent Eastern Exten- 
sion, Australasia and China Telegraph Com- 
pany, Manila, Philippine Islands 

Jordan, A. L., Saperintendent, Great Northern 
Telegraph Co, Nagasaki, Japan 

Juikichi, Inukai, Telegraph Engineer, Govern- 
ment Telegraph Dep:, Tokyo, Japan 


K 


Kagami, Heifa, Manager of Government Tele- 
phone Exchange, Kanazawa, Japan 

Kagoshima Electric Со, Kagoshimi, Japan 
(Okada Кашепогике, Chief Engineer) 
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Kahichiro, Hirohashi, Manager Fukagawa 
Electric Light Co, Tokyo, Jupan 

Kajima Electrical Works, Electrical Engineers, 
140, Tamayecho, Osaka, Japan 

Kajiura, J., District Telegraph Engineer, 
Kumamoto, Japan 

Kal, Е. M., Assistant Iospector, Government 
Telegraph Service, Batavia 

Kalmbery, C. Chr., Acting Controller, Great 
Northern Telegraph Company, Peking, 
China 

Kamenosuke, Okada, Chief Engineer, Kago- 
shima Electrice Со. Kagoshima, Japan 

Kamiga, Sadahiro, Telegraph Engineer, Im- 
perial Telegraphs, Tokyo, Japan 

Kamiya, Masuyo, Director of Government 
Telephone Exchange, Sakai, Japan 

Kamo, Masao, Asst. Professor of Mechanical 
Engineering, Imperial College of Engi- 
neering, Tokyo, Japin 

Kanagawa Electric Co, Electric Light Con- 
tractors, Tokyo, Japan 

Kanda,S., District Superintending Enyineering, 
Imperial Telegraphs, Sapporo, Japan 

Kanjinra, Jiudo, Telegraph Engineer, Imperial 
Telegraphs, Tokvo. Japan 

Капо, К., Electrical Engineer and Director 
of the Dii-Tchi-Koto, Gakko, Tokyo 

Kashiwago, Jitsutaro, Chief Engineer, Nagasaki 
Electric Light Co, Nagasaki, Japan 

Kato, Euro, Chief Electrical Engineer, Muni- 
cipal Electricity Works, Kyoto, and Inspec- 
tor of Steam Engines and Boilers for Local 
Government of Kyoto-Fu, Japan 

Kato, G. E., Engineer-in-Chief, Suirijimusho, 
Kyota, Japan 

Katogi, S. N., Electrical Engineer, Shimbashi, 
Tokyo, Japan 

Katsuvama, Jenzaburo, President Mayebashi 
Electric Light Co, Mayebashi, Japan 

Kawagu hi, Ichitaro, Engineer, Government 
Telegraph Factory, Токуо 

Kawamura, К., Director of [Imperial Post aud 
Telegraph Office, Nagasaki, Japan 

Kawashiri, C., Chief of Telegraph Service, 
Post and Telegraph Осе, Nagasaki, 
Japan 

Kawasumi. K., Electrical Eogineer, Eugineer- 
ing Bureau. Department of Communica- 
tions, Tokyo, Javan 

Ke-chih-wei-pien, Chinese Scientific and 
Indu-trial Magazine, 407, Hankow-road, 
Shanghai, China (John Fryer, LL.D., 
EZitor and Proprietor) 

Kederische Telefoon Мпафасћарјиј, Batavia, 
Java (Е. Н. Versteegh, Manager) 

Keller, A.. Manager of Telephones, Batavia, Java 

Kenjiro, Prof. Yamagawa, Ph. B., Professor of 
Physics, Imperial University, Tokyo, 
Japan 

Kennedy, W., Manager in Siam, Howarth 
Erskine, Ltd, Bangkok, Siam 

Kershaw, Thomae. Electrical and Mechanical 
Engineer, 15, Kawaguchi, Osaka, Japan 

Kessler, H., Elec. Eng. (Representative in China 
and Japan for Siemens, Schuckert Werko, 
Gm.b.H., 48, Tsukiji, Tokyo. Japan 

Kesteren, A. S. J. van. Electrical Engineer, Deli 
Light Railway Co, Medan, Deli, Nether- 
land Inoies 

a 


Khoon, Banharn, Inspector of Post and Tele- 
graphs, Nakonsawan, Bangkok, Siam 
Kimura, Komakichi, Chief Engineer of the 
Nara Electric Light Co, Nara, Japan 
Kimura, Rinyemon, President Yokohama 

Electric Light Co, Yokohama, Japan 
Kioto Electric Light Co, Elec. Light Contractors, 
Kawaramachi, Shimokyoku, Kioto, Japan 
President Jensuke Osawa 
Chief Engineer ... T. Hirokawa 
Kioto Electric Traction Co, Kioto, Japan 
President ... ... Bumrei Takagi 
Chief Engineer... .. Ichiro Goto 
Kioto Imperial University, Kioto, Japan 
Kioto Municipal Electricity Works, Kioto- 
Japan President. Shoyemon Shimotsuma ; 
Chief Engineer, Eujiro Kato) 
Kioto Telephone Exchanye, Kioto, Japan 
Kirby (Edgar) & Co, Electrical and General 
Engineers and Merchants, Alexandria; and 
at Cairo ( Octopus Alerandria 
Kiryu El-ctrie Light Company. Kiryu, Japan 
President... Kiehijavemon Sawa 
Chief Engineer Uichiro Komai 
Kitazawa Electrical Shop, 9, Honcho Itchome, 
Nihonbashiku, Tokyo, Japan 
Kitching, В. T., Officer-in-Charge, Eastern and 
S.African Telegraph Со, Benguella, W. Africa 
Kitt, G., Electrician, Santa Cruz de las Palmas, 
Canary Isiands 
Kobayashi, K., Resident Engineer, Tokyo 
Electric Light Co, Tokyo, Japan 
Kobe Electric Light Co, 25, Sakayemachi, 
Kobe, Japan 
President ... Kinnhira Egawa 
Chief Engineer Karno Ameno niya 
Kobori, J., Chief Engineer of the Yokohama 
Union Electric Light Co, Yokohama, 
Japan 
Kodama, Hayazuchi, M.E., Chief Engineer, 
Tokyo Electric Railway Co, Tokyo 
Koen, T. A., Electrical Engineer, Imperial 
Palace, Seoul, Corea 
Kofod, V., Acting Controller, Great Northern 
Telegraph Company, Amoy, China 
Koganei, H., Electrician, Imperial College of 
Engineering, Tokyo, Japan 
Kogi, T., Electrical Engineer, Aichi Electric 
Railway Company, Nagoya, Japan 
Kojima, Monya, Telegraph Engineer, Imperial 
Telegraphs, Tokyo, Japan 
Komai, Uichiro, Chief Engineer, Kiryu Electric 
Light Со, Kiryu, and the Shinayawa 
Electric Light Со. Tokyo, Japan 
Komatsu, Kenjiro, Director-General of Posts 
and Telegraphs, Tokyo, Japan 
Kondo, Taragoro, Engineer, Engineering 
Bureau, Home Office, Tokyo, Japan 
Koransba Electrical Shop, Manufacturers of 
Porcelain Insulators, Sanjikkenbori, Kio- 
bashiku, Tokyo, Japan 
Kraksaan Telephone Co, Probolinggo, Nether- 
lauas Fast India 
Kring, С G. C., Electrician, Gt. Northern 
Telegraph Со, Vladiwostock, Russia 
Krug, Ad., Consulting Engineer, Hanoi, China 
Kumagava, N., Consulting Electrical Engineer, 
Osaka, Japan 
Kumakura, Kosaku, Elec. Eng., Imperial Naval 
Engineering College, Yokosu*a, Japan 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40. 
AND ALSO ON PAGES 1338 TO 1340 
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Kumamoto Electric Light Co, Kumamoto 
President... Saima Nakamura 
Chief Engineer kamenosuke Okada 

Кап, С. K., Telegraph Superintendent, Imperial 

Railways of North China, Tientsin, China 
Kurahashi, D., Electric Light Engineer and 
Contractor, Otaru, Japan 

Kurashige, Tetsuzo, Engineer, Engineering 
Bureau (Doboku Kyoku), Home Office 
Naimu Sho), Tokyo. Japan 

Kuwabara Engineering Office, Consulting Engi- 

neers, Osaka, Japan (Атисатаза Osaka) 

Kurokawa, ©., Resident Eugincer, Tokyo Elec- 

tric Light Co, Tokyo, Japan 

Kuwabara, X., Superintending Engineer, Im- 

perial Telegraphs, Tadotsu, Japan 

Kuwabara, Yojiro, President Matsuye Electrio 

Light Company, Mutsuye, Japan 

Kwan Chai Hyek Telegraph Manager, Post 

and Telegraph Офсе, Masampo, Corea 


— L. 


Labbe, —, Electrician, Cie. 
Saigon, rue Nationale, 
China 

Lane, К. A., Officer-in-Charze. Eastern Tele- 
graph Co, Tangier, Morocco 

Laporte, R., Resident Engineer, Electric Light 
Station, Hanoi, Tonkin 

Leonardi, A., Electrical and General Engineer, 
Bangkok, Siam 

Levi, R.. Electrical Engineer Eug. Nahman 
& Co), Alexandria and Cairo, Egypt 

Linde, Albert de, A. M. I. C. E., M. I. E. E., Elec- 
trical Engineer, Tientsin, China 

Linuma, S., Distric Superintending Engineer, 
Imperial Telegraphs. Sendai. Japan 

Lloyd. E. I., Superintendent Western Telegraph 
Co, Madeira 

Loriaux, L., Dealer in Electrical Apparatus, 
Batavia. Dutch East: Гоја 

Loureuco Marques Electric Ligiting Co, Lour- 
enco Marques, Delagoa Bay, East Africa 

Lourme, E. Director-General of Posts and 
Тејергарћа, Sagon, Cochin China 

Luang Thoralek, Chief Instructor, Government 
Telegraph Department, B «n; ok 

Lucas, —. Manager of Cie. des Liux et d'Elec- 
tricit del [ndo- Chine, Cholon, Cochin China 

Luh Chung-Kong, Manager Imperial Chinese 
Telegraphs, Chinkian;. China 

Luiscius, H. F. van Stipriaan, Acting Chief 

, Enyincer of Government Railways, Batavia 

Lynch. David, Chief Electrician U.S. Army 


d'Electricitó de 
Suipon, Cochin 


Cable Ship * Burneide,” Manila, 
Philippines 
cuo ONE = 
Macartney, A.. Asst. Electrician, Eastern 


Extension Teleyraph Co, Shanghai 
Macauley, G. J., Superintendent West African 
Telegraph Company, Bissao, West Africa 
Macgregor.(.H., Superintendent Eastern Exten- 
sion Telegraph Co, Бапјосжапиіе, Java 
Machida. S., Director of Posts and Telegraphs, 
Sakajinachi, Kobe, Japan 
McLellan, R. A., Chief Engineer, Seoul Elec- 
tric) Luucht Railway Co, Seoul, Corea 


MadeiraElectric Light Co, Ltd, Praga Academica, 
Funchal. Madeira (F. A. G.Cua, Engineer) 
Maintz & Co, Electrical Agents, Sourabaya, Java 
Maki, N., District Superintending Engiueer, 
Imperial Telegraphs, Aomori, Japan. 
Makitaro, Watanabe, President, Fukagawa 
Electric Light Company, Tokyo, Japan 
Mandl: H. & Co, Elec. Engineers and Agents for 
Siemens-Schuckert Werke, A.-G., Shanghai 
and Tientsin 
Manenkoff, J. D., Superintendent of Govern- 
ment Telegraphs, Vladivostock, Russia 
Manila l'elephone Co, Manila, Philippines 
Manious, С. Е. №., Acting Superintendent, Great 
Northern Telegraph Co, Amoy, China 
Mann, Е.. Chemist and Electrician, Kiangsu 
Chemical Works, Shanghai, China 
Mano Bunji, M. I.. E., Professor of Mechanical 
Engineering, Imperial College of Епш- 
neering, Tokyo, Japan 
Manson, W.G., Supt Eastern & South African 
Telegraph Co, Mombasa, East Africa 
Marchandean, A., Inspector of French Posts 
and Tele:raphs, Hanoi, Tonquin 
Marques, J. M., Telegraph Engineer, Imperial 
Telegraph Administration, Mucao, China 
Marshall, J.,Supt. Eastern Extension Telegraph 
Co, Bacolod 
Marshall, Р., Asst. Supt. Eastern Extension 
Telegraph Co, Shanghai 
Marteau, Е. de, Consulting Engineer, 21, The 
Bund, Shanghai, China 
Martin, A. H., Supervisor Епгоре and Azores 
Telegraph Co, Horta, Fayal, Azores 
Maruya (Z. P.) & Со. Publishers of Scientific 
Books, 28, Benten Dori Nichome, Tokyo, 
Japan (Агема for Тнк Етжелистах Series 
of klectrical Books and Publications) 
Masayoshi, Amano, Director of Posts and Tele- 
graphs. Hakodate, Japan 
Masujini, B., El etrician, Paper Works, Kokura, 
Busen, Japan 
Matsuki Hanichir., Local Director of Posts 
and Tele;raphs, Hiroshima, Japan 
Matsumoto, Jusuke, Electrical Engineer, 190, 
Nichome Awaiicho, Higashi-ku.Osaka.Japan 
Matsumoto, Morisuke, Electric Light Fittings 
Manufacturer, Yariyacho, Osaka, Japan 
Matsunaya Kiichiro, Telegraph Engineer, Im- 
perial Telegraphs, Tokyo, Japau 
Matsushiro, M., Electrical Engineer, Engineer- 
ing Bureau, Ministry of Communic ations, 
Tokyo, Japan 
Matsuve Electric Light Co, Matsuye, Japan 
President Yojiro Kuwabara 
Chief Engineer Kitoo Fuju 
Matthes, H., Manager Algemeene Telefoon, 
Maatschappij, Samarang, Java 
Mayebashi Electric Light Со, Mayebashi, Japan 
President Jenzaburo Katsuyama 
Chief Engineer Yoshitaro Нани 
Medan Electriciteit Maatschappij, Medan, Doli, 
Sumatra (А. F. J. Frohn, Chief Engineer) 
Membert, C., Engineer, Oriental Electrical and 
General Import Co, 4a, Peking.rd, Shanghai 
Menanvh, Robt., Chief Engineer, Honolulu Road 
‘Traction and Light Co, Honolulu, Нажапар 
Islands 
Meyer: E.) & Со, Agents for Siemens-Schuckert 
Werke, A.G., Cliemul o, Corea 
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Mine, Masasuke, Telegraph Engineer, liuperial 
Teleiraphs, Tokyo, Japan 
Mine, S.. Electrical Engineer, Bureau of Posta 
and Telegraphs, Dept. of Communications, 
Tokyo, Japan 
Misaki, Seizo, Chief Engineer and Supt.. Han- 
shinEleetricltailway Co Nishinonivo.Japao 
Mita Kikai Sei Saku-Sho, Engineers, Tob vo 
Mitsu Bishi Dockyard апі Engine Works, 
Engineers, Nagasaki, Japan 
Mitsuhashi, Shire, Telegraph 
Imperial Теје сарћ«, Tokyo 
Mitsui Bussan Kaisha, Agents for Messrs. 
Mather and Platt, Ltd, Tokyo, Japan 
Miura, Hekisui, President of the Toyohashi 
Electric Light Со, Toyohasht, Japan 
Miyagi Spinning and Electric Light Company, 
Sendai, Japan, Chief Engineer, Kikutaro 
Hayashi 
Miyaguchi, Takeo, Engincer-in-Chief, Nagoya 
Electric Kailwav Co, Nagoya, Japan 
Miyské, Junsuke, Electrical and Mechanical 
Engineer, Tokyo Kogyo, Kuramaye, 
Asakusaku, Tokyo, Japan 
Miyake, T., Electrical Engineer, Maizura Dock- 
yard ImperialJapaneseNavy, Maizura. Japan 
Mizuno, Prof. Ј.. Physical Institute, Imperial 
University, Токко, Japan 
Mollison & Co, Envineers and Manufacturers’ 
Agents, Yokohama 
Mori, S., Professor of Physics, Nagacka Middle 
School, Niigataken, Japan 
Morishima, G., Supt. of Telephone Exchange, 
Osnka, Japan 
Morishima, K^taro, Telegraph Engineer, Engi- 
neering Bureau, Ministry of Communica- 
tions, Tokyo, Japan 
Morita, Kazua, Electrical Engineer, Post and 
Telegraph Ottice, Hiroshima, Japan 
Moros, S., Contracting Electrical. Engineer, 
Smyrna, Turkey (Moros Smyrna) 
Morrison A Grattan, Consulting Engineers, The 
Bund, Shanghai 
Mortensen, H. M., Electrician, Great Northern 
Telegraph Co, Nagasaki, Japan 
Mortier, St. Fort, Representative of Cie. Gene- 
rale d'Electricitié de Crile ‘Etab. Daydé et 
Pille), Boul. Admiral Courbet, Hanoi, Ton- 
quin 
Moeaku. Ye shii, Telegraph Engineer, Govern. 
ment Telegraph Department, Tokyo, Japan 
Moech, Н. R. der, Electrical Engineer, Batavia, 
Java 
Moskaleff, F., Chief Engineer, Municipal Elec- 
tricity Works, Orenburg, Russia 
Muhlenstetb. H. J., Manager Imperial Corean 
Telegraphs апа Telephones, Scoul, Corea 
Müller, W., Engineer, Chinese Imperial Tele- 
graphs, Helampo, China 
Munesuye, Kikuma, Director of Posta and Tele- 
zraphs, Yokohama, Japan 
MunGavin, George W., Asst. Supt., Indo- 
European Telsgraph Co, Persian Gulf 
Munster, B., Consulting Engineer, 23, Bluff, 
Yokohama 
Moschter, F. Е. G., Manager, Nederlandsche 
Indische Telefoon Maatschappij, Batavia, 
Java 
Mutschler. E., Dealer in Electrical Fittings, 
Rue Paul Bert 62, Hanoi, Tonquin 


Enyineer, 


N — 

Nagasaki Electric Light Company, Electrie 
Power Contractors, Nagasaki, Japan 

President - ...  Сепрого Matanda 
Chief Engineer Jitsitaro Ka-hiwagi 

Nagaoka, Hantaro, Professor of Applied Mathe- 
maties, Imperial University, Tokyo, Japan 

Nagoya Electric Light Company, Nagoya, Japan 

President е ... Keimin Miura 
Chief Engineer .. R. Hirayama 

Nagoya Electric Railway Co (T. Miyaguchi, 
Enyineer-in-Chief), Nagoya, Jupan 

Nahinan (Eug.) & Co, Electrical Engineers, 
Alexandria, and Cairo, Egypt 

Nahoum (C.) & Со, Electricians, &., Sharia 
Boulak, Cairo 

Nakahara, 1.. M.E., Chief Electrical Engineer, 
Tokyo Electric Light Company, Tokyo 

Nakai Electrical Shop, Electric Battery Manufac- 
turer, 1, Atagoshita Machi, Siibuku, Tokyo 

Nakajima & Company, Electrical Engineers, 
Tokyo, Japan 

Nakajima, Veit, Professor of Civil Engineering, 
Imperial College of Engineering, Tokyo 

Nakano, Hatsune, Professor of Electrical 
Engineering, College of Engineering, 
Imperial University, Tokyo, Japan 

Nakasawa, Iwata, Profeasor of Applied. Chem- 
istry, Imperial University, Kioto, Japan 

Nakaya, Hirokiebi, Local Director of Posts and 
Telegraphs, Tokyo, Japan 

Nakavama, Hidesburo, Professor of Civil 
Engineering, Imperial College of Engi- 
neering, Токуо, Japan 

Nakayama, N., Superintending Engineer, Im- 
репа! Teiezraplis, Nagoya, Japan. 

Nakayama, inji, Telegraph Engineer, 
Imperial ТеЈеугарЬх, Tokyo, Japan 

Namba, M., Electrical Engineer and Professor 
at the Imperial Uaiverzity, Kioto, Japan 

Nara Electric Light Company, Nara. Japan 

President Ger e. Haroyasu Umeda 
Chief Eugiueer .. ... Komakichi Kimura 

Nasan, Н. C., Director of Imperial Northern 
Telegraph College, Tientsin, China 

Navarra, W. S., Telegraph Engineer, Telegraph 
Dept, Ispahnn, Persia 

Nederlandsch-Ludische Electriciteita Muatscha- 
ppij. Electrical. Engineers and Agents for 
Siemens-Schuckert Werke. Batavia, Puten 
East Indies (J. Verdam, Engineer) 

Nederlandsch Indische Telefoon Maatschappij 
Batavia, Dutch East Indies (Director, 
F. F. G. Muschter) 

Nelson, Frederick D, Telegraph Engineer, 
Indo-European Telegraph Co, Teheran 
Nielsen, X. C. H. V. R., Acting Supt. Great 
Northern Telegraph Co, Chefoo, China 
Nikko Electric Light Compaoy, Nikko, Japan 

(President, Rokuro Kokubo) 

Nippon Denko Shokai, Evectrical Apparatus 
Manufacturera, 2, Minami Sakumacho, 
Shibaku, Tokyo 

Nippon Electric Assoc., 1, Yariachio, Kiobashi- 
Ku, Tokyo, Japan (К. Okwra, President) 

Nippon Electric Со, Ltd, 2 Mita Shikokumachi, 
Shita, Japan (K. Iwadare, Man. Dir.; 
L. Е. Sperry, Sec. and Dir.) 

Nippon Semmi Co, Eleetrie Lighting Con- 
tractors, Оодињ, Nagata, Japan 
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Nishikata, S., Electrical Engineer, Ministry of 
Communications, Tokyo, Japan 

Nishiwaki, Yoshihisa, Telegraph Engineer, Im. 
perial Telegraphs, Tokyo, Japan 

Niwa, Mannosuke, Superintending Engineer, 
Imperial Telegraphs Niigata, Japan 

Niwa, Masamichi, Chief Engineer, Gifu Electric 
Light Company, Gifu, and Nagoya Electric 
Light Company, Мароуа, Јарап 

Niwa, S. D., M.E., Electrical Engineer, Nagoya 
Electrical Light Co., Касоуа, Јарап 

Nishimura, J., Elec. Engineer. Patent Attorney, 
and Chief Engineer of Fukagawa Electric 
Light Co, 30, Tsukiji Nicro-me, Tokyo 

Niyeda Electrical Shop, Manufacturers of Elec- 
trical and Telephone Apparatus, 2, Ata- 
goshita Machi, Shibaku, Tokyo 

Noack, W., Telegraph Supt., Schantung 
Eisenbahn Gesellschaft, Kiaochau, China 

Nobukata, Mitsuhashi, Chief of Section of 
Telegraphy, Daijin Kwambo, Ministry for 
Foreiza Affairs, Tokyo, Japan 

Nogami, Y., M.E., Chief Mechanica] Engineer, 
Tokyo Electric Light Co, Tokyo, Japan 

Noro, Kageyoski, Professor ot Mining and 

Metallurgy, College of Engineering, Im- 

репа! University, Tokyo, Japan 


ET, ош... 


Oberg, G., Manager Shanghai Mutual Tele. 
phone Со, Shanghai 

Odawara Electric Railway Со, Odawara, Japan 
(Chiet Engineer, Tsunetaro Takenaga) 

Ohama, Y., Telephone Engineer, с/о Telephone 
Exchange. Kyoto, Japan 

Oi, Dr. Saitaro, Chief Engineer. Electrical Depart. 
ment, Ministry of Communications, Tokyo 

Oishi, K., Electrica] Engineer, Central Теје. 
graph Office, Tokvo, Japan 

Oiwa, K., Superintending Engineer, Imperial 
Telegraphs, Osaka, Japan 


Okamoto, Keijiro, Superintending Engineer, 
Imperial Telegraphs, Tokyo. Japan 
Okainoto, Keitaro, Electrical Envineer, Hiro. 


> 


shima Water Electric Power Co, Hiro- 


Okamoto, S., Manazing Director, Nagoya Elec- 
tric Railway Co, Nagoya, Japan 
Okayama Electric Light Co, Okayama, Japan 
President ds . Shinichi Kagawa 
Chief Engineer e Tsuwajiro Sasaki 
Oki & Co, Electrica] Apparatus Manufacturers, 
19, Shinsakana.cho, Kyobashi-Ku, Tokvo, 
Okomoto keijiro, Director of Telephone Ex. 
change, Fukuoka, Јарап 
Ono, Fusawaka, Mauager of Government Теје. 
ph: пе Exchange, Nagasaki, Japan 
Ono. K., Telegraph Engineer, Post and Tele- 
graph Отсе, Hiroshima, Japan 
Oreuburg Municipal Electricity Works, Oren. 
burg, Russi (F. Moskaletf, Chief Engineer) 
Oriental Electrical and General Import Co, 
4a, Pekin. rd, Shanghai, China (James 
Price, Manager) 


Osaka Copper Works, E 
Manufacturers, Ta 


Osaka Electric Light Co, Electrica] 


Osaka, Japan (Light Osaka) 


President... 
Chief Engineer 
Osaka Telephone 


neering, Imp 


Osawa, Jen suke, Pres 


Co, Kicto, Ja 


Oshima, Hiroyoshi, 


Е 
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lectrio Wire апа Cable 
mayecho, Osaka 


ngineers, 


-. Michio Doi 
Le . Toraichiro Ikeda 
Exchange, Osaka, Japan 
Osano, Osuke, Professor of Electrical Engi. 
"rial College of Engineering, 
Tokyo, Japan 


pan 


Telephones, Sendai, J apan 


O'Sullivan, D. 


South African Tele 


guella, South West Africa 


Otagawa, Masavuki, 


ident, Kioto Electric Light 
Chief Engineer, Govt. 


| Superintendent, Eastern and 
zraph Co, Ltd, Ben- 


M. E., Electrical Engi- 


neer, Ashio Copper Mine, Shimotsuke, Japan 


Otaru Electric Light Compa 


President А 

Chief Engineer 

Otaru Telephone 
Japan 


ny, Otaru, Japan 
Daisuke Kurahashi 


... Seijiro Saito 
Exchange, Otaru, Hokkaido, 


Otten, Dr. J. D., Manager, Batavia Elektrische * 
Tram-Maatschappi], Batavia, Java 


Oura, Knnetake. Minister of 


nications, Tokyo, Japan 


Owen, G., Assistant Superint 


Telegraph Company, Suez 
Shop, Electrica] Instrumen, 
Manufacturers, 9, Nishi Kkromoncho 
Shitayaku, Tokyo 
Carbon Manufacturer, 12, 
Yeikiucho Asakusaku, Tokyo, 


Ozaki Electrical 


Ozawa, Shigezo, 


Page. У. L., Officer-in-Char 
Telegraph C ^, St. Iago, 


Pagh 


А К., Electrician, 
Telegraph Co, Gutzlaff 
Pare, —, Engineer, 
Electrical Engine 
Hanoi, Tonquin 
Pauling & Со, Tramway Еп 


Ј 


State for Commu- 


endent Eastern 


арап 


ge, African Direct 
Cape-de-verde 
Great Northern 


Hermenier (Planté) Co, 
ers, Boul. Henri Rividre, 


ріпеегз and Con. 


tractors, 8, Y uen-ming-yuen.rd, Shanghai, 


China (F. W 


· Newson, 

Рауп, J. J., Superintendent 
Company, Cairo 

Pekalongansche Tel-foon М 
via, Java (L. С. Vru 


Representative) 
Eastern Telegraph 


Pellingham, A. W. Harvey, A. NI. I. C. E., Engi - 
neer British Municipality, Tientsin, China 


Penauille, M., Chief Electrician. French G 


Philippine Engineering 


Calles Anda 
Manila 


Piaux,H., Engineer, Cie. d'Electricit( de Sai 
rue Nationule, Saigon. Cochin China 

Pickenpack, F., Superiatendent о 
Bangkok, Siam 


Pieters, A. N., О 
Tjilatjap. Net 
Pollatschek. E., Е] 


tractors, 11, 
(Ilectrical Sh 


and Construet ion Co, 


and Cabildo, Walled City, 


gon, 


f Telegraphs, 


wner of Telephone System, 
herlands East In lia 


ectrical Епотеог Ale xandria, 
Porter & Со, Electrioal Engineer 


Canton-rd, Shan 
anghai) 


з 


ov 
~ 


апа Соп. 
Uni, China 
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Porter, Evelyn E., M.LE.E., Electrical En- | 


gineer, 14, Cunton-road, Shanghai, China, 
(Electric Shanghai) 

Poulsen, C., General Manager, Electrical En- 
gineering and Fitting Co, Tientsin, China 

Poulsen, J. M. V. R., Electrician, Gt. Northern 
Telegraph Co, Woosung 

Powaall, C. H., Manager of Telephones, Banjoe- 
wangie, Java 

Pratesi, R., Ofticer-in-Charge Eastern Tele- 
graph Co, Tripoli, Barbary 

Pratt, Alex.. Superintendent, Honolulu Road 
Traction and Light Co, Honolulu, На. 
waiian Islands 

Pratt, R. J., Electrician, Honolulu Ironworks, 
Honolulu, Hawaiian Islands 

Preanger Telefoon Maatschappij, Batavia, Java 
(Messrs. Palin and Van Amstel, Repre- 
sentatives) 

Preece, J. R., C. M. G., M. I. E. E., Telegraph Engi- 
neer and H. B. M. Consul, Ispahan, Persia 

Preisini, Phra Turanurak, Director-General of 
Posts and Telegraphs, Bangkok, Siam 

Price, Jas., Manager Oriental Electrical and 
General Import, ЈА, Peking-road, Shanghai, 
China 

Price, R. G., Assistant Engineer & Manager, Seoul 
(Electric) Light Railway Co, Seoul, Corea 

Purnell, R. J., Clerk-in-Charge, Western Tele- 
graph Co, Madeira 


R 


Ragg, H. H., Importer of Electrical Apparatus, 
Sura, Fiji Islands 

Ralli & Sons, Electrical Engineers and Con- 
tractors, Mansourah, Egypt 

Rasmussen, А. C. М., Superintendent of Great 
Northern Telegraph Co, Wladiwostock 

Ravina, Juen, Director of Telegraphs, Canary 
Islands 

Rensburg, V., Inspector of Deli Spoorweg Maat- 
schappij Telefoon. Deli, Sumatra 

Rhode (Carl) & Co, Electrical Engineers and 
Agents, Yokohama, Jupan 

Rhodes, S. C., Wh. Ex., Head of Engineering 
Dept. Gordon College, Khartoum, Soudan 

Roach, Ј. B., Assistant in Chargeof Wiring Muni- 
cipal Electricity Works, Shanghai, China 

Robinson, H. A., Superintendent Eastern 
Telegraph Co, Suakim 

Roggeri, L. A., Superintendent Eastern Tele- 
graph Company, Port Said 

Rohde, J. L., Electrician, Gt. Northern Tele- 

ph Co, Amoy 

Rothe, Lieut. H., D. R. E., Asst. Manager, Great 
Northern Telegraph Co, 7, The Bund, 
Shanghai, China 

Rouquier, Em. L. A., Engineering Director, Soc. 
de Tramways Electriques de Hanoi, Hanoi, 
Tonquin 

Rudolph, H., Acting Inspector-General of 
Netherlands East Indian Government 
Telegraphs, Batavia, Java 

Ruhmkorf, W., Superintendent, Deutsch-Atlan- 
tische Telegraphengesellechait, Horta, 
Fayal, Azores 

Rupe, W. A. Zilver, Representative of Медег- 
landsche Indische Telefoon Maatschappij, 
Sourabava, Java 


Saito, Senjiro, Chief Engineer, Otaru Electric 
Light Company, Otaru, and of the Hok- 
kaido Electric Light Со, Hokkaido, 
Japan 

Sakai Electric Light Company, Electric Light 
Engineers and Contractors, Sakai, Japan 

President Lei jaburo Minami 
Chief Engineer... ... Тогаісһіго Ikeda 

Sale & Co, Dealers in and Importers of Elec- 
trical Apparatus, Yokohama & Kobe, Japan 

Samu-l, Samuel & Со, Electrical Agents, 
Yokohama 

Samy, Mahmoud, M.T.E.E., Electrical Engineer, 
Nasrieh School, Cairo, Egypt 

San по Kong Sie Telephone Co, Soerabaya, 

ava 

Sanyo (Electric) Railway Co, Hamasakidori, 
Hyogo, Kobe, Japan 

Sasaki, Tsunajiro, Chiet Engineer, Kioto Elec- 
tric Light Company, Japan 

Sato, M., Electrical Engineer, Department of 
Communications, Tokyo, Japan 

Schiern, H. C., Chief Engineer, Imperial Chinese 
Telegraphs, Tientsin, China 

Schiller & Co, Electrical Agents, 4, Hankow-rd, 
Shanghai, China (Jureni!e Shanghai) 

Schlieper (Carl) & Co, Agents for Siemens- 
Sehuckert Werke Aktien Gesellschaft, 
Batavia, and Soerabaya 

Schönau, У. J., Chief Engineer, Great Northern 
Telegraph Co, Shanghai 

Schroeder, W., Inspector of Govt. Telegraphs, 
Monthons Srithamarath and Puket, Siam 

Schroeder, У. E., Asst. Superintendent, Gt. 
Northern Telegraph Co, Shanghai 

Science & Engineering College, Imperial 
University, Kyoto, Japan 

Sedgwick, C. E., Manager, Hilo Electric Light 
Co, Ltd, Hilo, Hawaiian Islands 

Seki, H., Superintending Езріпеег, Imperial 
Telegraph Co, Kagoshima, Japan 

Seki, Muneyoshi, Superintendent of Govern- 
ment ‘Telegraph Factory, Tokyo, Japan 

Sendai Electric Lighting Co, Omachi Sen- 
daishi, Miyagikou, Japan 

Sengoku Motoen uro. Manager, 
Telephones, Sendai, Japan 

Seoul Electrric Co (Callbran & Bostwick), 
Owners of Street Railway and Electricity 
Supply Worka, Seoul, Corea (R. A. 
McLellan, Chief Engineer) 

Sergeant, J. Charles, Electrical Engineer, State 
Railways, Gabbaray, Alexandria, Egypt 
Shanghai Enyineering, Shipbuilding and Dock 

Co, Shanghai (R. J. Macgowan Secretary) 

Shanghai Municipal Electricity Works, Fearon- 
rd, Shaughai (T. H. U. Aldridge, Chief Eng.) 

Shanghai Mutual Telephone Co, Shanghai, 
China (G. L. Oberg, Man. and Sec.) 

Sharp, W. E., Consulting Engineer and Con- 
tractor, Bangkok, Siam 

Shaw, F. S., A. M. I. E. E., Electrical Engineer, 
L. J. Healing & Co, 20в, Harima machi, Kobe 

Shea, А, Electrician, Siam Electricity Co, 
Bangkok, Siam 

Sheng Та]еп, Director-General of Imperial 
Chinese Telegra ph Administration, Tientsin 


Government 


HIC T“ 


Shibahara, K., Electrical Apparatus Manufac- 


turer, Moto Kagomachi, N agasaki, 
Japan 


Shibata, Keisuku, Professor 
ing. Imperial 
Japan 

Shibaura Engineering Works, Electrical and 
Mechanical Engineers and Shipbuilders, 
Shiba, Tokyo (53) 

General Man. Genkichi Wakavama 
Chief Engineer Dengoro Ushioda 
Shimotsuma, Shoyemon, Prest. Kioto Muni- 
cipal Electric Works, Kioto, Japan 
SHORROCK (ВАМ, H.), & со, Machinery Im- 
porters and Electrical Engineers, 39, 
Kiangse-rd, Shanghai, China 
Shoten, Horikane, Electrica] Engineer, 32, 
Motomachi, Ichome, Kobe, Japan 
Siam Electricity Co, Electric Light and Power 
Contractors, Bangkok, Siam (A. Westenholz, 
C.E., Man.) 
Siemens Schuekert Werke (G. m. b. H.). 48, 
Tsukiji, Tokyo, Japan (Siemens Tokyo) 
See also CONTINENTAL Diviston 

Siemmsen & Krohn, Proprietors of Telephone 
Exchange, Foochow, China 

Smith, A., Telegraph Engineer, Indo-European 
Government Telegraphs, Shiraz. Persia 

Sociedad de los Telefonos de Manila (Comp. 
anon.), Calle Muralla 8, Manila (Еу, Battle 
y Hernandez, Manager; M. Henry, Admi- 
nistrador) 

Société Indo Chinois Electricité, Haiphong, 
Tonquin; and at Paris (M. Bert, Engineer- 
in-Chief) 

Société de Tramways Electriques de Hanoi, 
Hanoi, Tonquin i 
Society ot Telegraph Engineers, 

Куођаз Ка, Tokyo, Тарай 
Soeters, P. Н, Rep. of Nederlandsche Indische 
Telefoon Maatschar pij, Samarang. Java 
Bolosche Electriciteits Maatsehsppij Electricity 
Supply Co, Soerakarta, Java 
Sonne, C. C., Telegraph Engineer, Imperial 
Chinese Telegraphs, Shanghai, China 
Spitzel (Louis: & Co, Engineers and Contrac- 
tors, 32, Szeahuen-road, Shanghai 
Spronz, M. A. Van der, Assistant Inspector of 
Telegraphs, Dutch Indian Government 
Telegraphs. Lohat, Sumatra 
Squier, Capt. G. O., Ph. D., Electrician, U.S. 
Signal Corps, c'o Chief Signal Officer, 
Division of the Pacifie, Manila, Philippinss 
Btevenson, G. C., Local Мапанег, Telephone 
Company of Egypt, Ltd, Cairo 
Stone. Wm. H., M. I. E. E., Foreign 
Ministry of Communications, 
Japan 
Stornebrink, H., 
hama, Japan 
Strachan A MacMurray, Engineers, &c., Iloilo, 
Philippinea 
Suenson, Albert, M. I. E. E., Great Northern 
Telegraph Co, Amoy, China 
Sugivama, Chyujiro. Proprietor of the Electric 
Light Station, Atami. Japan 
Bund, P., Engineer, Siam Electricity Co, 
Bangkok, Siam 
Swiggs. F. W., Aast. 
Co, St. Vincent, 


of Civil Engineer- 
University, Tokyo, 


Sanjikkenbori, 


See. 
Tokyo, 


Engineer, 270, Bluff, Yoko. 


Supt. Western Telegraph 
Cape de Verde 
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Tachihara, Jin, Electrical 
Dept, 
Takabe, Jenji, Insulated Wire Manufacturer, 
Fukushima, Osaka, Japan 
Takamatsu Electric Light Co, Takamatsu, Japan 


Engineer, Mining 
Mitsu Bishi Co, Tokyo, Japan 


President 
Chief Engineer ... ... Tsunajiro Sasaki 
Takamatsu, Tovokichi, F.C S., Prof. of Applied 
Chemistry, Imperial University, Tokyo 
Takano, Shiro, M.E., Electrical Engineer, Post 
and Telegraph Осе, Takamatsu, Japan 

Takata & Co, Importers of Electrical Machinery, 
K., Tokyo and Osaka, Japan Sce also 
Britis Divrsiox 

Takewa, Kantaro, Superintendent of Govern. 
ment Telegraph Factory, Yokohama, 
Japan 

Tamaki, Bentaro, M. E., Elec. Eng, Imperial 
Dept. of Communications, Tokyo, Japan 

Choa Liang, Sub- Manager Imperial 

Telegraph Administration, Peking, China 

Tanabe, Sakuro, Protessor of Civil Engineering, 
Imperial University, Tokyo, Japan 

Tanaka (Н. S.) & Co, Electrical A zenta, Minami 
Kinrokucho, Kyobashiku, Tokyo, Japan 
(Lanaka Tokyo) 

Tanaka, Т., Superintendent 
change, Hakodate, Тарап 

Tanaka, 'l'eikchi, Professor of Telegraphy, Post 
and Telegraph School, Tok vo 

Tanakadaté, Aikitsu, Professor of Physics, 
Imperial University, and Member of 
Geodetic Committee, higakuei Rigakuho. 
kusi, Tokyo, Japan 

Tani, Saburo, Superintendent, 
change, Kvoto, Japan 


Tokitoshi Shiota 


Tan 


Telephone Ex- 


Telephone Ex. 


Tegalsehe Telefoon Maatschappij, Batavia, 
Juva (J. Ta. Hesselberg, President) 
Telefoon Maatschappij der Vorstenlanden, 


Batavia, Java iJ. С. Hummel, Manayrer) 
Telephone Company of Egypt, Limited, Cairo, 
and Alexandria See also Ввгттзн DivisioN 
Thomsen, A., Assistant Electrician, Siam Elec- 
tricity Co, Bangkok, Sinn 
Thomson, J. A., Controller Fistern Extension 
Telegraph Со. Спетоо. China 
Timm, Julius, Chief Mechanician, 
Northern Telegraph Co, Shanghai, shina 
Tindill, G. W., Supt. Eastern Extension Tele- 
graph С), Iloilo. Philipp nes 
Toaka Machine Shop. МаКега of Electrical 
Apparatus, Shib tbushi, Shibaku, Tokyo 
Tokushima Elec. Light Co, Tokushima, Japan 
President tae Зи Rvutaro О аз 
Chief Engineer .., Masujiro Yenya 
Tokyo Electric Car Co (Proprietors of Tram- 
ways), Tokyo, Japan 
Tokyo Electric Light Co, Uchiyamashitacho, 
Kojinmachi-ku, Tokyo, Japan | Dento Luk yo) 
(President, Sakataro Satake) 
Tokyo Electric Tramway Co, Tokyo, Japan 
Tokvo Electrical Society, 6, Sanjikkenbori, 
Kyobashiku, Tokyo, Japan 
Tokyo Imperial University, Tokyo, Japan 
Tokyo Incandescent Lamp M anufacturiny 
Co, 2, Minami Nabecho, Kyobashiku, Tokyo 
Tokyo Instrument Manufacturing Co, 2, 
shirokanecho Nik nbushiku, Tokyo, Japan 


Great 
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Tokyo Post and Telegraph College, Shiba, | Wolder, J., Head Superintendent, Imperial 


Tokyo, Japan 
TokyoTelephone Exchange, Zenigamecho, Tokyo 
Tomimura, Tetsuya, Director of Ровга and 
Telegraphs, Kagoshima, Japan 
Tomioka Machine Shop, Manufacturer 
Electrical Supplies, Shibaku, Tokyo 
Tomita, Karoru, Electrical Engineer. Depart- 
ment of Communications, Tokvo, Japan 
Tonegawa, M., Superintending Eng, Imperial 
Lelegraphs& Telephones, Hiroshima, Japan 


of 


| 


Toorop, J., Representative of Telefoon Maat- ` 


всһаррі) der Vor-tenlanden, Djokjokarta, 
Dutch East Indies | 
Toyohashi Electric Light Co, Toyohashi, Japan 
President Hekisui Miura 
Chief Engineer Masumichi Niwa 
Taingtauer Industrie- u. Handels Ges., Electrical 
Agents, &c., Kiaochau, China 
Tsuboi, Makoto, M. I. E. E., Telegraph Engineer, 
125, Haramachi, Koishika- Ku. Tokyo 
Tsunematsu. Коте, Electrical Engineer, Kuma- 
moto, Daigo Кою Gacko, Kumamoto, Japan 
Tsuruda, W., Manager Nagasaki Electric Light 
Co, Nagasaki. Japan 


Tung, X. C., Trafic Superintendent, Imperial 


Chinese Telegraphs, Shanghai 
Tyer, J., Post & Telegraph Master. Sisophon. Sia m 


U 


Uchida, Shiro, Telegraph Engineer, Imperial 
Telegraphs, Tokyo, Japan 

Uda Yagora, Director of Government Tele- 
graphs, Aomri, Japan 

Ushioda, Dengoro, Chief Enzineer of Shibaura 
Engineering Works, Tokyo. Japan 

Uyeno, K., Manager, Yokohama Union Electric 
Light Co, 9, l'okiwacho Ichome, Yokohama 


v 


Varley, Cromwell O.. M. I. E. E., Electrical Engi- 
neer, Tangier, Могосе) (Furl Тапдег) 

Verdam, J., Chief Engineer, Nederlandsch- 
Indische Electriciteits Maatschappij, Bata- 
via, Dutch East Indies 

Vergeen, V., Assistant E.ectrician, Siam Elec. 
tricity Co, Bangkok, Siam 

Verstiigh, Е. H., Manager, kederische Telefoon 
Maatschappij, Batavia, Java 

Vicira, Nascimento, Supt. of State Telexraphs 
and Telephones, l'onta Delgada, Azores 

Voigh, — Inspector Netherlands Indian Govt. 
Telegraphs, Batavia, Java 


W 


Wada, N., Director oi the Imperial Japanese 
Post and Telegraph Осе, Chemulpo, Corea 
Wadachi, Yotaro, Telephone Engineer, care of 
Telephone Exchange Осе, Nagoya, Japan 
Watanabe, Fusajiro, Manager of Government 
‘Telephone Exchange, Hiroshiana, Japan 
Watanabe, Kojoro, Prof. of Electrical Engineer- 
ing, College of Engineering, Tokyo, Japan 
Watanabe, Y., Superintending Eng., Imperial 
Telegraphs & Telephones, Kanazawa, Javan 
Wawn, C. J., Assistant. Engineer, Municipal 
Electricity Works. Shanghai 
West, Charles D., M. A, NM. I. Mech. E., Professor 
of Mechanical Engineering, College of Eu- 
giuecring, the University, Tokyo, Japan 


Chinese Telegraphs, Tientsin, China 


Wolf, Lee H., Electrical Engineer and Con- 


tractor, Honolulu, Hawaiian Islands 
Wolfe. В. T., Supt, Eastern Extension Telegraph 
Co, Cape St. James, Saigon, Cochin China 
Wood, S. Millier, Superintendent Europe and 
Azores Telegraph Co, Horta, Fayal, Azores 
Woodrow, W. G., Supt. African Direct Telegraph 
Company, Limited, Layos 
Woolward, В. 5., Supt, Eastern and 5. African 
Telegraph Со, Mossamedes, S. West Africa 
Wren, G. G., Superintendent Eastern Exten- 
sion Telegraph Company, Batavia, Java 
Wyatt, G., Electrician, Compagnie Telegraphie 
Sans Fils Banana, Congo Free State, Africa 


Y 


abe, Suyakichi, Insulated Wire Manufacturer, 
Unagidani, Osaka, Japan 
Yagin, K., Director of Government Posts and 
Telegraphs, Yokohama, Japan 
Yamada Electric Wire Manufacturing Company, 
Takashimacho, Yokohama 
Yamagata, Isaburo, Director of Lighthouse 
Department, Tokyo, Japan 
Yamagawa, Kenjiro, Professor of Physics, Col- 
lege of Science, Tokyo, Japan 
Yamaguchi, Prof. Dr. E., Electrician Imperial 
University, Kioto, Japan 
Yamakawa, Gitaro, M.E., Dr. E., Professor of 
Electrical Engineering, Imperial Univer- 
sity, Tokyo, Japan 
Yamamoto Electrical Shop, 2, Hayabusamachi 
Kojimachiku, Tokyo, Japan 
Yamamoto, Sanjiro, District Superintending En- 
gineer, Govt. Telegraphs, Kanazawa, Japan 
Yenya, Funahashi, Elec Eng, Naval Dept, Tokyo 
Yenya, T., Superintending Engineer, Imperial 
Telegraphs & Telephones, Kumamoto, Japan 
Yokohama Engine and Iron Works, Ltd, En— 
gineers, 155-161, Uchida Cho, Yokohama 
Yokohama Union Electric Light Company, 9, 
Tokiwact 2, Iehome, Yokohama, Japan 
President ; Riuyemon Kimura 
Chief Engineer ... ... Jiuki Kobori 
Yong, C. Y., Controller, Imperial Chinese Tele- 
graphs, Chinkiang, China 
Yoshida, Masahide, Telegraph Engineer, 3, 
Hayabusacho Kojimachi- ku, Tokyo, Japan 
Yoshino Matashiro, Telegraph Engineer, 
Imperial Telegraphs, Tokyo, Japan 
Yoshii. Shiginori, Telegraph Engineer, Imperial 
Telegraphe, Tokyo, Jupan 
Yoshii, Tsuneya, Director of Government 
Telegraph:, Kanazawa, Japan 
Yukawa, Kwankichi, Chief of Secretary’s and 
Foreign Sections, Post and Telegraph De- 
partment, Ministry of Communications, 
& Principal of the Telegraph School, Tokyo 
Westenholz, A., C.E., Mana ger, Siam Electricity 
Co, Ltd, Bangkok, Siam 
Whittall, E., Cons. Eng., Yokohama, Japan 


Wilkinson, H. H., Oflicer in Charge, Ponta 


Delgada, San Miguel, Azores. 
Wills & Co, Ltd, General and Shipping Agents, 
Eastern Exchange, Port Said, Egypt 
Wilson, S. Newcome, Telegraph Engineer, Indo- 
European Telegraph Departinent, Persian 
Gulf Section, Dushire, Persia 
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ELECTRICAL TRADES’ DIRECTORY, 1904. 


ASIATIC AND AFRICAN DIVISION. 


This Division comprises the whole of the continents of Asia (including Japan) and Africa, and 
adjacent Islands, except British Possessions. 


CLASSIFIED SECTION. 


Complete Purticulars of Tlcyruphie Addresses and Telephone Numbers of the Firms included in the 
CLASSIFIED SECTION well be found in the ALYHABRTICAL SECTION, 


The Officials of Electrical Companies, where obtainable, are set out in the ALPHABETICAL 
SECTION, 


REFERENCES :— 


CONTENTS is js: vis 

INDICES TO CONTENTS  ... An e? is 
INDEX TO ADVERTISERS ... an B e 
ADVERTISERS' TELECRAPHIC ADDRESSES We 
ALPHABETICAL Мз ОР TELECRAPHIC AOORESSES: 


PAORS. 


ee 19-22 
25 34, 1338-1340 


e e. facing 751 


— ——— —— —— — — —— 
- — — ea 


ACENTS ‘Electrical and General). 


Allen, Alderson & Co, Cairo and Alexandria, 
Egypt (for Edison and Swan Co) 

Bagnall & Hilles, Yokohama, Japan 

Blundell, G., Yokohama, Japan 

Browne & Co, Nagasaki, Japan 

China and Japan Trading Co, Ltd, Yokohama 

Cook (Thomas) & Son. Egypt, Ltd, Cairo 

Favre-Brandt, С. and J., Yokohama, Japan 

Flint, Kirby & Co, Yokohama, Japan 

Frazar & Со, Hankow-rd, Shanghai, China; and 
Yokohama, Кође- Нуоџо, Japan 

Grundel, J., Soerabaya. Java 

Hammond, F. W., 25, Tsukiji, Kyobashi-ku 
Tokyo, Japan 

Hekking & Co, Soerabaya, Java 

Jardine, Matheson & Co, Yokohama, Japan ; and at 
Shanghai, &c. 

Kirby (Edgar) & Co, Alexandria and Cairo 

Мания & Co, Souranaya, Java 

Мапа H.) & Со, Shanghai and Tientsin 

Mitsui Bussan Kaisha. Tokyo, Japan 

Mollison & Co, Yokohama 

Samuel, Samuel & Со, Yokohama 

Nasra & Co, 17, Ginza Sanchome, Tokyo, Japan 

Schiller & Co, 4, Hankow rd, Shanghai (Jurenile 
Shanghai) 

Schlieper Carl) & Co, Batavia and Soerabaya 

Shorrock (Sam. H.) & Со, 59, Kiangee - rd, 
Shanghai, China 

Wills & Co, Ltd, Eastern Exchange, Рог Said, 


Egypt 


ELECTRIC LICHT COMPANIES. 


Aichi Electric Light Company, Nagoya, Japan 

American Electric Light Co, Sharia, Aldeen, 
Cairo 

Atami Electric Light Station, Atami, Japan 

Bangkok Electric Light упад. Bangkok, Siam 

Canton Electric Light Co, Canton, China 

Сеш (J. H.) & Co, Зоетађауа, Java 

China Light & Power Co, Ng Sin Mun, Canton 

Compagnie Centrale d’Kelairaze par le Gaz, 
Sharia, Kamel, Ezbekich. Cairo 

Compagnie dea Eaux et d'Electricite de l'Indo- 
Chine, Soc Anon., Usine des Eaux de la Ville, 
Saigon; and at Cholon, «ес. 

Compagme d Etectricité de Saigon, Cochin China 
Compagnie Generale d Electricité de Lourenço 
Marques, Lourenco Marques, E. Africa 
Compania Electrica e Industrial, Teneriffe, 

Canary Islands 
Eastern Electric Co, 111, Calle Comba, Manila 
Electric Engineering & Fitting Co, Taku-rd, 
Tientsin, China 
Fukara wa Electric Light Company, Tokyo, Јарац 
Fukushima Electric Light Co, Fukushima, Japan 
Gifu Electric Light Company, Gifu, Japan 
Hakone Electric Light Station, Hakone, Japan 
Hamamatsu Electric Light Company, Наша: 
matsu, Japan 
Hawanan Electric Co, Honolulu, Hawaiian Islands 
Hiroshima Electrie Light Co, Hiroshima, Japan 
Hiroshima Water Electric Power Company, 
Hiroshima, Japan 
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Hokkaido Electric Light Co, Sapporo, Japan 
Kanagawa Electric Co, Tokyo, Japan 
Kioto Electric Light Company, Rawaramachi, 
Shimokyoku, Kioto, Japan 
Kioto Municipal Electricity Works, Kioto. Japan 
Kiryu Electric Light Company, Kiryu, Japan 
Kobe Electric Light Company, 25, Sakayemachi, 
Kobe, Japan 
Kumamoto Electric Light Co, Kumamoto, Japan 
Madeira Electric Light Со, Ltd, Praca Academica, 
Funchal. Madeira 
Matsuye Electric Light Company, Ма хиуе, Japan 
Mayebashi Electric Light Company, Mayebashi, 
Japan 
Miyagi Spinning & Electric Light Co, Sendai, 
Japan Prest, Shinbey Matsuda; Chief Eng- 
neer, Kikutaro Hayashi) | 
Nagasaki Electric Light Co, Nagasaki, Japan 
Nagova Electric Light Company, Nagoya, Japan 
Nara Electric Light Company, Nara, Japan 
Nikko Electric Light Company, Nikko, Japan 
Nippon Electric Association, 1, Yariachio, Kis- 
bashiku, Tokyo, Japan 
Okayaina Electric Light Co, Okayama, Japan 
Osaka Electric Light Company (Agents for the 
General Electric Co, U. S. A.), Osaka, Japan 
Otaru Electric Light Company, Otaru, Japan 
Sakai Electric Light Company, Sakai, Japan 
Shanghai Municipal Electricity Works, Fearon-rd, 
Shanghai 
Siam Electricity Co. Bangkok, Siam 
Takamatsu Electric Light Co, Takamatsu, Japan 
Tokushima Electrie Light Co, Tokushima, Japan 
Tokyo Electric Light Company, 1, Uchiyama- 
shitacho, Kojimachi-ku, Tokyo, Japan 
Toyohashi Electric Light Co, Toyohashi, Japan 
Yokohama Union Electric Light Company, 9, 
Tokiwacho, Ichome, Yokohama, Japan 


ELECTRIC RAILWAYS AND TRAMWAYS. 


Aichi Electric Railway Co, Nagoya, Japan 

Alexandria (Electric) Tramways Co, Alexandria 

Arima Electric Railway Co, Kobe, Japan 

Batavia Elektrische Tram-Maatschappij, Batavia, 
Java 

Electrische Strassenlahn Peking (Ma-Mai-pu), 
Peking, China 

Hochin Electric Railway Co, Oita, Japan 

Kioto Electric Traction Co, Kioto, Japan 

Seoul Electric Street Railroad, Seoul, 
(Н. К. Bostwick, Manager; Н. 
Consulting Engineer) 

Société de Tramways Electriqués de Hanoi, 
Hanoi, Tonquin 

Tokyo Electric Tramway Со, Tokyo, Japan 

Tokyo Street Railway Co, Tokyo, Japan 


ELECTRICAL APPARATUS MANUFACTURERS. 

Araki Machine Shop, 11, Takashimacho, Yoko- 
hama, Japan 

Denyusha, 6, Minami-Kinrokucho, Kiobashi-ku, 
Tokyo, Japan 

Educational Apparatus Manufacturing Co, 2, 
Hichikenclio, Tokyo, Japan 

Hirose, Arata, 2, Tameikecho 
Tokyo, Japan 

Hirose Electrical Shop, 19, Kitamachi, Asaku- 
saku, Tokyo, Japan 

Iwabuchi, Mokichi, Kobikicho Kiobashiku, 
Tokyo, Japan 


Corea 
Maki, 


Akasakaku, 


| 


— — P———— —————— — 


Kajima Electrical Works, 140, Татауесћо, 
Osaka, Japan 

Kitazawa Electrical Shop, 9, Honcho Itchome, 
Nihoubashiku, Tokyo, Japan 

Koransha, Electrical Shop; 1, Sanjikkenbori, 
Riobashiku, Tokyo, Japan 

Matsumoto, Jiusuke, 190, Nichome Awajicho, 
Higashi-ku, Osaka, Japan 

Matsumoto, Morisuke, Yariyacho, Osaka, Japan 

Nakai Electrical Shop, 1, Atagoshita Mach 
Shibaku, Tokyo, Japan 

Nippon Denko Shokai, 2, Minami Sakumacho, 
Shibaku, ТоуКо, Japan 

Niyeda Electrical Shop, 2, Atagoshita Machi 
Shibaku, Tokyo, Japan 

Osaka Copper Works, Tamayecho, Osaka, Japan 

Shibahara, K., Moto Kayomachi, Nagasaki, 
Japan 

Takabe, Jenji, Fukushima, Osaka, Japan 

Tokyo Incandescent Lamp Manufacturing Со, 
2, Minami Nabecho, Kyobashiku, Tokyo 


Tokyo Instrument Manufacturing Co, 2, 
Honshirokanecho Nikonbashiku, Tokyo, 
Japan 5 


Tomioka Machine Shop, Shibaku, Tokyo 
Yamamoto Electrical Shop, 2, Hayabusamachi 
Kojimachiku, Tokyo, Japan 


ELECTRICAL ENCINEERS (CONSULTINC AND 
MANUFACTURINC). 


Adda (D.) & Sons, Alexandria 

Aitchison, John (Bangkok Dock Company), 
Bangkok, Siam 

Albanese, G. Sacco, Cie Française Thomson- 
Houston, Mustapha, Algiers 

Armand & Thomas, Rue de Maroc, Tunis 

Bannai, Тогај, 7, Yokoami Nichome, Honjoku, 
Tokyo, Japan 

Ваџућег, E. C., Westinghouse Electric & Mfg Co, 
c/o Takata & Co, Tokyo, Japan 

Bell, W., Oriental Electrical & General Import 
Co. dA, Pekin-rd, Shanghai, China 

Bennett, A. E., Telephone Co of Egypt, Cairo, 
Egypt 

Blagden, Arthur H., Municipal Electricity Works, 
Shanghai, China 

Buireau, Bonifay & Cie, Tamhoi, Saigon, Cochin 
China 

Brenner, W. H., The Zamina Works, Isogo Mura, 
Yokohama, Japan 

Brochiere, A., French Electricity Works, Shanghai 

Canales, Joseph C., Cia Trasatlantica Fabrica 
de Electricidad, Tangier, Morocco 

Clarke, Wm. Gay, Messrs. Butterfield & Swire, 
Hong Kong 

Corbac, Geo. У., 44, Broadway, Shanghai 

Cuylenburg, С. M. van, Public Works Dept., 
Penang, Straits Settlements 

Daniels, W. P., 2488, Bluff, Yokahama, Japan 

Dorliac, J. B., Sharia el Manabeh, Cairo 

Fearon, Daniel & Co, Shanghai | 

Fernandez, Ramon, 154, Мајасапапр, Manila, P.I. 

Fieller, Paul, G., Токуо, Japan 

Fujioka, Ichisuke, Dr. E., M.E., 56, ZaimokucLo 
Azabu, Tokyo, Japan 

Gaillard, Е. Usuil Electrique, 
Shanghai, China 

Gartley, Alonzo, Hawaiian Electric Co, Honolulu, 
Hawaiian Islands 


Francaise 
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German & Co, Representatives of Siemens and 
Halske Akt. Ges., 55 Calle San-Jacinto, 
Manila 

Goodsir A., Eastern Extension Telegraph Со, 
Sourabaya, Java 

Grimimesey, L. (Bagnall & Hilles), Yokohama, 
Japan 

Guien, —, Cie des Eaux et d'Electricitó de 
l'indo-Chine Usine des Eaux de la Ville, 
Saigon, Cochin China 

Hartlev, Arnold, Funchal, Madeira 

Hasegawa, Tei, M.E., Osaka Post and Telegraph 
Осе, Osaka, Japan 

Hayashi, S., c/o Sinju Paper Mill, Kokura, Buzen, 
Japan 

Hermenier & Planté, Boulevard Henri Riviére, 
Hanoi, and Haiphong, Cochin China 

Нћђе dine, E. B, Honolulu, Hawaiian Islands 

Ikeda, T., Osaka aud Hiroshima Electric Light 
Companies, Osaka, Japan 

Inouye, K.C., 169, Motomachi, Yokohama, Japan 

Ipsen, C. C. J., Siam Electricity Co, Ltd, 
Bangkok, Siam 

Ishibashi, A., Lighthouse Department, Yoko- 
hama, Japan 

Itami, Kichijiro, Hamamatsu Electric Light Co, 
Hamamatsu, Japan 

Iwadare, K., 2, Mita Shikokumachi Shibaku, 
Tokyo, Japan 

Iwata, Takeo, 25, Iidamachi Sanckome Kojima- 
chika, Tokyo, Japan 

J. Jacot dex Coombes, I'. W. D., Cairo, Egypt 

Kamenosuke, Okada, Kagoshima Electric Co, 
Kagoshima, Japan 

Kanda, S., College of Posta and Telegraphs, 
Tokyo, Japan 

Kato, Eujiro, Suirijimusko. Municipal Electricity 
Works, Kyoto-Fu, Japan 

Katogi, S. N., Shimbashi, Tokyo, Japan 

hawa-umi, K., Bureau of Posts and Telegraphs, 
Department of Communications, Tokyo, 
Japan 

Kershaw, Thomas, 15, Kawagnchi, Osaka, Japan 

Kessler, H., 48, Taukiji, Tokyo, Japan 

Kobori, J., Yokohama Union Electric Light Com- 
pany, Yokohama, Japan 

Kodama, Hayazuchi, Tokyo Electric Railway 
Company, Tokyo, Japan 

Корі, Т, Aichi Electric Railway 
Nagoya, Japan 

Kumagaya, N., Osaka, Japan 

Kumakura, Козаки, Imperial Naval Engineering 
College, Yokosuka, Japan 

Laporte, R., Electric Light Station, Напо, Tonkin 

Leonardi, A., Bangkok, Siam 

Levi, R., Messra, Eug. Nahman & Co, Alexandria, 
and Cairo 

Linde, Albert de. A. M. I. C. E., M. I. F.. F.. Tientsia 

McLellan. R. A., Seoul (Electric) Light Railway 
Со. Seoul, Corea 

Matsushire, M., Engineering Bureau. Ministry of 
Communications, Текуо, Japan с 

Mine, S., Electrical Dept, Ministry of Commu- 
nications, Tokyo, Japan 

Misaki, Seizo, Hanehin Electric Railway Со, 
Front Sannoniyo Station, Nishinomoyo, 
Japan 

Mori-hitua, Kotaro, Engineering Bureau, Ministry 
of Communications, Tokyo, Japan 

Morita, Kazua. Post and Telegraph 
Hiroshima, Japan 


Company, 


Осе, 


| 


i 


Moros, S. Smyrna, Turkey 

Mosch, Н. В. der, Batavia, Java 

Nahman í Eug.) & Co, Cairo and Alexandria, Egy pt 

Nakahara, I., M.E., Tokyo Electrice Light Com- 
pany, Tokyo, Japan 

Nakajima & Co, Tokyo, Japan 

Namba, Prof. M., University, Kioto, Japan 

Nederlandsch-Indische Telefoon Electriciteits 
Maatschappij, Batavia, Dutch East Indies 

Nishikata, S., Ministry of Posts and Telegraphs, 
Department of Communications, Tokyo 

Nishimura, T., Fukagawa Electric Light Со, 30, 
Txukiji, Nicro-:ne, Tokyo, Japan 

Niwa, M., Gifu and Nagoya Electrice Light 
Companies, Nagoya, Japan 

Niwa, Mannosuke, Director of Telephone Ex- 
сћапџе, Kobe, Japan 

Niwa, 5. D., М.Е., Nagova Electric Light Com- 
pany, Nagoya, Japan 

Nogami, Y., M.E. Tokyo Electric Light Company 
Tokyo, Japan 

Oishi, K., Central Telegraph Office, Tokyo, Japan 

Ома, K., Electrical Dept, Ministry of Commu- 
nications, Tokyo, Japan 

Okada, K, Kumamoto Electric Light Со, 
Kumamoto, Japan 

Okamoto, K., Electrical Engineer and Manager, 
Telephone Exchange, Fukuoka, Shimonush- 
ski, Japan 

Okamoto, Keijiro, Electrical Dept, Ministry of 
Communications, ‘Tokyo, Japan 

Otagawa, Musaynki, Ashio Copper Mine, Sbi- 
motsuki, Japan 

Otten, Dr. J. D., Batavia Elektrische Tram- 
Maatschappij, Batavia, Java 

Pare, —. Hermenier (Planté) Co, Boul Henri 
Riviere, Hanoi, Tonquin 

Piaux, H., Cie d'Electricité de Saigon, гие 
Nationale, Saigon, Cochin China 

Pollatschek, E., Alexandria 

Frice, R. G., Seoul Electric Light Railway C», 
Seoul, Corea 

На! & Sons, Mansourah, Egypt 

Rhode (Carl) & Co, Yokohama, Japan 

Roach, J. B., Electricity Works, Shanghai 

Samy, Mahmond, Nasrich School, Cairo, Egypt 

Samy. M., A. I. E. E., Masrieh School, Cairo 

Sato, M., Department of Communications, Tokyo, 

Sedgwick, C. E., Hilo Electric Light Со, Ltd, 
Hilo. Hawaiian Islands 

Sergeant, J. Charles, State Rulways, Alexandria, 
Egypt 

Shaw, F. 5., L. J. Healing & Co, 20в, Harima 
Machi Kobe, Japan 

Shorrock (Sam. II.) & Со, 39, Kiangse-rd, 
Shanghai, China 

Shoten, Horikane, 
Kobe, Japan 

Tachihara, J., Mining Dept, Miasu Bishi Co, 
Tokyo, Japan 

Takano, Shiro, 
Osaka, Japan 

Tani, S., Kyoto Telephone Exchange, Kyoto. 
Japan 

Tannatt, E. T., Оаћп College, Honolulu, Hawaii 
Islands 

Tonegawa. M., Electrical Dept, Ministry of 
Communications, Tokyo, Japan 


32, Motomachi, Ichome, 


Post and Telegraph осе. 


Tsunematsu Кише, Kumamoto Daigo Koto 
Gaoko, Kumamoto, Japan i 
Ushioda D., Shibaura Engineering Works, Tokyo 


| 


| 


\ 
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Uyeno, K., Yokohama Electrie Light Co, Ltd, | Thomsen, A., Siam Electricity Co, Bangkok, Siam 


9, Tokiwacho Ichome, Yokohama 


| 
Westenholz, A., C.E., Siam Electricity Co, Ltd, 
| 


Bangkok, Sian 


ELECTRICAL ENGINEERS, CONTRACTING. 


HEALING (L. J.), & CO., 74, Main-st, Yokohama, 
Japan (London Agents: Tozer, Kemsley 
& Fisher, Ltd, Leadenball-bldgs, Е.С.) 

Van Nierop (Ed. L.) & Со, Kobe, Yokohama and 
Moji, Japan 


ELECTRICAL AND SCIENTIFIC INSTRUMENT MAKERS. 


American Trading Co, Box 28, Yokohama; and 
at Bangkok, Siam 

Imer (C.) & Co, 23, Nanking- rd, Shanghai 

Tanaka, H. S., Minami Kinrokucho, Kyobashiku 
Tokyo 


ELECTRICIANS (Consulting). 


Anderson, A. C. M., Gt. Northern Telegraph Co, 
Shanghai, China 

Antony, J., 6, Rue Clausel, Algiers 

Asano, Osuke, Electrical Department, Ministry 
of Communications, Tokyo, Japan 

Black, R. C., Gt. Northern Telegraph Co, Shanghai 

Carvalho, T. E., Great Northern Telegraph Co, 
Amoy, China 

Eddison, E., M.A., c/o Мг. L. J. Healing, 75, 
Main street, Yokohama, Japan 

English, H. G., Seoul Electrie Co, Seoul, Corea 

Flemmer, C. С., Gt. Northern Telegraph Co, 
Chefoo 

Guerin, M., 2, Rue de Constantin, Algiers 

Gutierrez, L. M., Telegraph and Telephone 
Administration, Macao, China 

Hamada, H., Mitsu Bishi Dockyard and Engine 
Works, Nagasaki, Japan 

Hansen, H. V. F., Gt. Northern Telegraph Co, 
Tientsin 

Healing, L. J., АТ.Е.Е., 74, Main-st, Yokohama, 
Japan 

Horan, John, Kafr-el-Zayat, Egy pt 

Johnansen, М. №. К. В. M., s.s. “Store Nordiske,” 
Gutslaff Station, Shanghai, China 

Jordan, A. L., Great Northern Telegraph Co, 
Nagasaki, Japan 

Kalmberg, C. Chr., Great Northern Telegraph 
Company, Peking, China 

Kitt, G., Santa Cruz de las Palmas, Canary 
Islands 

Kring, C. G. C., Gt. Northern Telegraph Co, 
Viadivostock, Russia 

Labbe, —, Cie d'Electricité de Saigon, rue 
Nationale, Saigon, Cochin China 

Lang, W. C., Eastern Telegraph Co, Suakim, 
Egypt 

Mostensen, H. M., Gt. Northern Telegraph Co, 
Nagasaki, Japan 

Nahoum (С.) & Co, Sharia Boulak, Cairo 

Pagh, E. K., Gt. Northern Telegraph Co, Guztlaff 

Poulsen, J. M. V. R., Gt. Northern Telegraph Co, 
Woosung 

Rohde, J. L., Gt. Northern Telegraph Co, Amoy 

Shea, A., Siam Electricity Co, Bangkok, Siam 

Squier, Capt. G. O., Ph.D., U.S. Signal Corps, 
c/o Chief Signal Officer, Division of the 
Pacific, Manila, Philippine Islands 


Varley, Cromwell O., Tangier, Morocco 

Vergeen, V., Siam Electricity Co, Bangkok, Siam 

Yamaguchi, Prof. Dr. E., Imperial University, 
Kioto, Japan 

Yamakawa, Gitaro, Imperial University, Tokyo 


ENGINEERS (Consulting). 


Amenomiya, Hano, Kobe Electric Light Co, 
Kobe, Japan 

Bain, Major Andrew, Commissioner of Civil 
Police, Northern Nigeria, W. Africa 

Bellingham, А. W. H., A. M. I. C. E., Tientsin, 
China 

Birch (John) & Co, Harima, Machi, Kobe, Japan 

Birch, Kirby & Co, Ltd, Kobe, Japan 

Brask, A., Siam Electricity Co, Bangkok, Siam 

Bratt, A. H. H., 12, Astor House, Shanghai, 
China 

Bürgin, Rud., Wladi wostock, Russia 

Cairns, J., Bangkok, Siam 

Cornell, F. H., Electric Engineering and Fitting 
Co, Peking, China 

Cua, F. A. G., Madeira Electric Light Co, Ltd, 
Ргаса Academica, Funchal, Madeira 

Dallas, J., Bangkok Electric Light Syndicate, 
Bangkok, Siam 

Doidge, J. E., Municipal Electricity Works, 
Shanghai 

Donham, B. C., Seoul Electric Railway and 
Lighting Co, Seoul, Corea 

Ellerton, J., Kobe, Japan 

Fujii, Kitoo, Matauye Electric Light Company, 
Matsuye, Japan 

Gehrte, H., C.E., Royal Railway Department, 
Bangkok, Siam 

Goto, Ichiro, Kioto Electric Traction Company, 
Kioto, Japan 

Hagii, Yoshitaro, Mayebashi Electric Light 
Company, Мауеђазћ, Japan 

Haraguchi, Kaname, Engineering and Locomo- 
tive Section, Ministry of Communications , 
Tokyo, Japan 

Harvey, В, S., 100, Chapoo-rd, Shanghai, China 

Hasegawa, Tameharu, Imperial Mint, Shin 
Kawasaki- Machi, Osaka, Japan 

Hasson, Lieut. W. Е. C., Govt. Electrical Inspec- 
tor, Territory of Hawaii, Honolulu, Hawaiian 
Islands 

Hirota, Dr. Ritaro, Mechanical Engineer, Messrs. 
Takata & Co, Tokyo, Japan 

Houtum-Schindler, General Albert, Imperial 
Bank of Pereia, Teheran 

Ishimoto, Lieut.-Colonel, Shinroku, Engineer- 
ing Department, War Office, Tokyo, Japan 

Jamieson & Co, Tientsin, China 

Jensen, Chr., Telegraph Engineer, Yünnan,c/oI.M. 
Customs, Mengtsz, via Haiphong, Tonquin 

Kashiwago, Jitsutaro, Nagasaki Electrie Light 
Company, Nagasaki, Japan 

Kimura, Komakichi, Nara Electrie Light Com- 
pany, Nara, Japan 

Коша, Uichiro, Kiryu Electric Light Com- 
рапу, Kiryu, Japan 

Kondo, Taragoro, Engineering Bureau, Home 
Office, Tokyo, Japan 

Kurashige, Tetsuza, Engineering Bureau (Dobakn 
Hyoku), Home Office (Maimu Sho), Tokyo, 


Japan 
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Maki, H., В.А., 488  Sankocho, Shirokane | 


Shiba, Japan 

Mano, Виојі, Imperial College of Engineering, 
Tokyo, Japan S 

Marteau, E. de, 21, The Bund, Shanghai, China 

Membert, C., Oriental Electrical and General 
Import Co, 4a, Peking-rd, Shanghai, Сыга 

Menaugh, Roht., Honolulu Road Traction and 
Light Co, H«nolulu, Hawaiian Islands 

Morrison & Grattan, The Bund, Shanghai, China 

Müller, W., Chinese Imperial  Telegraphs, 
Helampo, China 

Munster, B., 23, Bluff, Yohohama 

Pellingham, A. W. Harvey, British Municipality, 
Tientsin, China 

Saito, Senjiro, Otaru Electric Light Company, 
Otaru ; and Hokkaido Electric Light Com- 
pany, Hokkaido, Japan 

Sasaki, Tsunajiro, Kioto Electric Light Com- 
pany, Kioto, Japan 

Stornebrink, H., 270, Bluff, Yokohama, Japan 

Strachan & MacMurray, Iloilo, Philippines 

Sund, P., Siam Electricity Co, Bangkok, Siam 

Verdam, J., Nederlandsch-Indische Electriciteita 
Maatschappij, Batavia, Dutch East. Indies 

Wawn,C.J.,MunicipalElectricity Works, Sbanghai 

Whittall, E., Yokohama, Japan 

Yabuki, Col. H. P., Engineering Council, War 
Ottice, Tokyo, Japan 

Yuya, Chyuichi. Hakone Electric Light Station, 
Hakone, Japan 


ENCIMEERS (Manufacturing and Contracting). 


Becker & Co, Soerabaya, Java 

Bunt, Thos,, Supt, Engineering Dept, Kiaug- 
nan Arsenal, shanghai, China 

Chaulan, A., Batavia, Dutch Fast Indies 

Chinese Engineering and Mining Co, Tientsin, 
China 

Compañia Transatlantic Fabrica de Electricidad, 
Tangier, Morocco 

Dick & Co, 2, Division.st, Kobe, Japan 

Eastern Contracting Со, 12, Astor House, 
Shanghai 

Erskine (Howarth), Ltd, Menam Iron Works, 
Bangkok, Siam 

Farnhain (8. C.), Boyd & Co, Ltd, Shanghai 

Hall, Holtz & Co, Nankin-rd, Shanghai 

Hearson & Co, 35, Nanking-rd, Shanghai China 

Ishikawajima Shipbuilding and Engineering Co, 
Ltd, Tokyo, Japan 

Kurahashi, D., Otaru, Japan 

Mita Kikai Sei Saku-Sho, Tokyo, Japan 

Mitsu Bishi Dockyard and Engine Works, Naga- 
faki, Japan 

Pauling & Co, 8, Yuen-ming-yuen-rd, Shanghai, 
China 

Philippine Engineering and Construction Co, 
Calles Anda and Cabildo, Walled City, Manila 

Shanghai Engineering, Shipbuilding and Dock 
Co, Shanghai 

Shibaura Engineering Works, Shiba, Tokyo 

Siemens-Scbuckert Werke, 45, Tankiji, Tokyo, 
Japan 

Spitze! (Louis) and Со, 
Shanghai 

Taylor & Lawson, Batavia, Java 

Yokohama Engine and Iron Works, Ltd, 158- 
161, Uchida Cho, Yokohama 


32, Szechuen-rd, 


——————————————————————————————————— РЦ P—————— 


IMPORTERS OF ELECTRIC STORES. 


Denyusha 6, Minami-Kinrokucho, Kyobashi. 
ku, Tokyo, Japan 

HEALING (L. J.) & 00., 74, Main-st, Yokohama, 
Japan (London nts: Tozer, Kemsley 
& Fisher, Ltd, Leadenball-bldgs, E.C.) 


MACHINERY STORES, AND CENERAL MERCHANTS 
AND DEALERS. 


Healing, L J., 7d, Main-st, Yokohama (Electrical) 

Horne, F. W., Yokohama, Japan 

Loriaux, L., Batavia (Electrical) 

Ragg, Н. H., Sura, Fiji Islands (Electrical) 

Sale & Co, Yokohama, and Kobe (Electrical) 

Stewart, F. D., Tangier, Morocco (Electrical 
Apparatus) 

Takata & Co, Tokyo and Osaka (Electrical and 
General) 


METAL REFINERS. 


FURUKAWA COPPER WORKS, 15, Janagiwara- 
machi, Hon joku, Tokyo, Japan 


PUBLICATIONS. 


Electrician's Friend (monthly), 6, Minami-Kin- 
roku-cho, Kiobashi-ku, Tokyo 

Ke-chih-wei-pien, Chinese Scientific & Industrial 
Magazine, 407, Hankow-rd, Shanghai, China 
(John Fryer, LL.D., Editor and Proprietor) 


PUBLISHERS OF TECHNICAL BOOKS. 


Katogi, S. N., 6, Minami Kinrokucho, Kiobashi- 
ku, Tokyo, Japan 

Maruya (2. P.) & Co, 14, Nihonbashi, Tori Зап. 
chome, Tokyo, Japan (Agents for "THR 
ELECTRICIAN " Scrics of Books and Publica- 
tions) 


TELECRAPH ENCINEERS. 


Aizawa, Usaburo, Government Telegraph Fac- 
tory, Yokohama, Japan 

Black, R., Great Northern Telegraph, Shanghai 

Boje, D., Great Northern Telegraph Co, Wladi- 
wostock, Siberia 

Borne, Dorlhac de, Gaboon, Congo 

Chandler, Arthur Ernest, [Indo-European Tele- 
graph Co, Teheran, Persia 

Dresing, F. M. N., Imperial Chinese Telegrapha, 
Shanghai 

Frikke, H., Great Northern Telegraph Со, 
Tientsin 

Gifford, К. W., Indo-European Government 
Telegraphs, Komishah, Persia 

Hasegawa, T., Imperial Telegraphs, Kobe,Japan 

Ibuka, K., Imperial Telegraphs, Utsunomiya. 
Japan 

Igarashi, Dr. H., Imperial Telegraphs, Tokyo 

Кајшга J., Kumamoto, Japan 

Kajiura, Jindo, Imperial Telegraphe, Tokyo 
Japan 

Kamiga, Sadakro, Imperial Telegrapha, Tokyo 

Kanda, S., Imperial Teleyraphs, Sapporo,Japan 

Kozma, Monya, Imperial Telegrapbs, Tokyo, 
Japan 

Maki, N., Imperial Telegraphs, Aomori, Japan 

Marques, J. M., Imperial Telegraph Administra- 
tion, Macao, China 
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Mateunaga,  Küchiro, Imperia!  Telegraphs, 
Tokyo, Japan 


Mine, Masasuke, Imperial Telegraphs, Tokyo, 


apan 

Mitsuhashi, Shiro, Imperial Telegrapha, Tokyo 

Moeaku Yoshü, Government Telegraph Depart- 
ment, Tokyo, Japan 

Nelson, Frederick D., Indo-European Telegraph 
Co, Teheran, Persia 

Nishiwaki, Yoshihisa, 
Tokyo, Japan 

Oi, Dr. Saitaro, Electrical Dept, Ministry of Сот- 
munications, Tokyo, Japan (Chief Eng.) 

Oiwa, K., Imperial Telegraphs, Osaka, Japan 

Okamoto, K., Imperial Telegraphs, Kyoto, 
Japan 

Ono, F., Imperial Telegrapha, Nagasaki, Japan 

Preece, J. R., C.M.G., M. I. E. E., H. B. M. Consul, 
Ispahan, Persia 

Schonau, W. I., Gt. Northern Telegraph Со, 
Shanghai 

Sekki, G., Imperial Telerraphs, Hagoshima, 
Japan 

Smith, A., Indo-European Government Tele. 
graphs, Shiraz, Persia 

Sonne, C. C., Imperial 
Shanghai, China 

Tonegawa, M., Imperial Telegraphs, Yokohama 

Wadachi, Y., Imperial Telegrapha, Nagoya, 


Imperial Telegraphe, 


Chinese Telegraph, 


Japan 

Watanabe, F., Imperial Теједгарћа, Hiroshima, 
Japan 

Watanabe, Y., Imperial 'Тејертарћа, Nagano, 
Japan 


Wilson, S. Newcome, Indo-European Telegraph 
Dept, Persian Gulf Section, Bushire, Persia 


TELECRAPH SUPERINTENDENTS, MANACERS, 
INSPECTORS, &o. 


Ardizzone; A., Eastern Extension Telegraph Co, 
Haiphong, Cochin China 

Bakker, —, Inapector of Netherlands Indian 
Government Telegraphs, Batavia, Java 

Banchi, H., Eastern Extension Telegraph Co, Ltd, 
Medan, Deli, Sumatra (Supt. ) 

Berman, J., Java Government Telegraph, Bata- 
via (Inspector-General) 

Berner, I. О. L., Great Northern Telegraph Co, 
7, The Bund, Shanghai, China (Manager in 
China and Japan) 

Brou, Noel, Chef du Service des Postes et 
'Télégraphes Hanoi, Cochin China 

Bruce, H. M., West African Telegraph Co, Grand 
Ваква, W. Africa (Officer-in-Charge) 

Bruck, K., Royal Railway Dept, Bangkok, Siam 
(Inspector) 

Bull, B. E., West African Telegraph Company, 
Principe, West Africa (Officer-in-Charge) 

Bullard, W., Eastern Extension Telegraph Co, 
Shanghai (Acting Manager in China) 

Ceffala, A, West African Telegraph Co, St. 
Thomé (Supt.) 

Chan, Tze Tsen, Imperial Chinese Telegrapha, 
Foochow, China (Manager) 

Chevallier, C., Eastern Telegraph Co, Suez 
(Supt.) 


Chow, W. P., Imperial Chinese Telegraphs, 
Shanghai (Asst. Manager) 

Coath, Daniel, Commercial Pacific Cable Co 
Guam, Ladrone Islands (Supt.) 

Colley, B. W., Commercial Pacific Cable Co, 
Midway Islands (Supt.) 

Coxen, J. U., Eastern Telegraph Company, Bona, 
Algeria (Supt. ) 

Crane, T. С., Eastern Extension Telegraph Co, 
Shanghai, China (Asst. Supt.) 

Davies, E. H J., West African Telegraph Co, 
Loanda, West Africa (Officer-in-Charge) 
Каш, Nai, Phajab, Bangkok, Siam (Inspector of 

Posta and Telegraphs) 
Escande, J. B., Hanoi, Tonquin (Inspector of 
French Posts and Telegraphs) 


‚ Fargues, John, Indo-European Telegraph Со, 


Teheran, Persia (Asst. Supt. } 

Farrant, D., Eastern Extension Telegraph Co, 
Sourabaya (Supt.) 

Florentin, Auguste, Hanoi, Touquin (Inspector) 

Foy, Е. В.. Western Telegraph Co, St. Vincent, 
Cape Verde (Supt.) 

Frikke, Н. B., Gt. Northern Telegraph Со, 
Tientsin (Acting Controller) 

Furuichi Koi, Home Office, 2, Ote Mache, Itchome, 
Tokyo, Japan 

Gaines, John D., Commercial Pacific Cable Co, 
Honolulu, Sandwich Islands (Supt.) 

Gibson, J. K., Eastern Extension, Australasia 
and China Telegraph Co, Tientsin 

Gilby, H. H., Eastern. Extension Telegraph Co, 
Sharp Peak, near Foochow 

Giles, E. А., Eastern and South African Telegraph 
Co, Alexandria. Egypt (Supt.) 

Greenwood, T. L., Eastern Exteusion Telegraph 
Co, Smyrna (Supt.) 

Hamashima, О.. Nagoya, Japan (Director) 

Hansen, J., Great Northern "Telegraph Co, 
Ainoy, China 

Ho, Col. Min Sang, Imperial Corean Telegraphs, 
Seoul, Corea (Director-General) 

Hobden, H., Eastern Extension Telegraph Co, 
Tientsin (Acting Controller) 

Homashima, Onchui, Government Telegraphs. 
Hiroshima, Japan (Dir.) 

Hai, C. K., Imperial (Northern) Government 
Telegraphs, Tientsin, China (Inspector 
Huang, Y. F., Tientsin, China (Assistant Supt.) 
Huat, Nai, Pitsanuloke, Bangkok, Siam (In- 

spector of Posts and Telegraphs) 

Hughes, К. J., Commercial Cable Co, Horta, 
Fayal, Azores (Supt.) 

Husson, L. M. J., Eastern Extension Telegraph 
Company, Foochow, China (Supt.) 

Iida Seüchi, Tadotsu, Japan (Director of Posta 
and Telegraphs) 

Inukai, Jinkichi, Tokyo, Japan (Supt.) 

Ishii, Richi, Post and Telegraph Office, 
Kumamoto, Japan (Dir.) 

James, S. L., Eastern Extension Telegraph Co, 
Peking (Controller) 

Jones H. W., Eastern Extension Australasia 
and China Telegraph Company, Mani!a, 
Philippine Islands (Supt.) 

Jones, E А. West African Telegraph Co, 
Bolama, W. Africa (Officer-in-Charge) 

Jordan, А. L., Gt. Northern Telegraph Со, 


Nagasaki, Japan 
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Kal, E. M., Government Telegraph Service, | Payn, J. J., Eastern Telegraph Co, Cairo (Supt.! 


Batavia (Asst. Inspector) 

Kalmberg, C. C., Gt. Northern Telegraph Co, 
Peking ( Acting Controller) 

Kawashire, С. Post and Telegraph Office, 
Nagasaki, Japan (Chief of Telegraph 
Service) 

Kelly, J. Н. C., Tndo-European Government 
Telegraphs, Persian Gulf (Asst. Supt.) 
Kitching, R. T., Eastern and South African Tele- 
graph Со, Benguella, W. Africa (Officer in 

Charge) 

Komatsu. Keujiro, Government Posts and Tele- 
graphs, Tokyo, Japan (Director-General) 

Kun, C. K., Imperial Railways of North China, 
Tientsin, China (Supt.) 

Kwan, Chai Hych, Post and Telegraph Office,, 
Masainpo, Corea (Manager) 

Lane, К. A., Eastern Telegraph Co, Tangier, 
Morocco (Officer-in-Charge) 

Lange-Peterson, P. V., Gt Northern Telegraph 
Co, Taku, China (Controller) 

Lloyd, E. L, Western Telegraph Co, Madeira 
(Supt.) ` 

Lourme, E., Posts and Telegraphs of Indo-China 
Sargon, Cochin China (Dir. Gen.) 

Luk, Chang- Kong, Imperial Chinese Telegraphs, 
Chinkiang, China (Manager) 

Macauley, G. J., West African Telegraph Com- 
pany, Bissao (Chief Clerk) 

McBride, W., Agent of South American Cable 
Co, Teneritte 

Macgregor, (1. H., Eastern Extension Telegraph 
Co, Banjoewangie, Java (Supt.) 

Machida, S., Sakaiinachi, Kobe, Japan (Director 
of Posts and Teegraphs) 

Machida, Takeji, Nagasaki, Japan (Local Director 
of Posts and Telegraphs) 

Manenkoff, J. D., Superintendent. of Government 
Telegraphs, Vladivostock, Russia 

` Marchaudean, A., Hanoi, Tonquin (Inspector of 
French Posts and Telegraphs) 

Marshall, J., Eastern Extension, Australasia and 
China Telegraph Co, Bacolod 

Marshall, P., Eastern Extension Telegraph Со, 
Sbanghai (Asst. Supt.) 

Martin, A. H., Europe and Azores Telegraph Co, 
Horta, Fayal, Azores (Supervisor) 

Masasyohi, Amano, Hakodate, Japan (Director of 
Poets and Telegraphs) 

Matsuki, Hamehvis, Hiroshima, Japan (Local 
Director of Posts and Telegraphs) 

Mühlensteth, H. J., Imperial Corean Telegraphs 
and Telephones, Seoul, Corea (Supt.) 

Munesuye Kikuma, Yokohama. Japan 

MunGavin, George W., Indo European Tele- 
graph Co, Persian Gulf (Asst. Sup.) 

Nielsen, N. С. Н. V. H., Gt, Northern Telegraph 
0, Chefoo (Acting Supt.) 

Noach, W., Schantung Eisenbahn Gesellschaft, 
Kiaochan, China Supt.) 

Owen, G., Eastern Telegraph Company, Suez 
(Asat. Supt.) 

Page, V. L., African Direct Telegraph Co, St. 
lago, Cape de Verde (Officer-n Charge) 
Pasteur, J. D., Dutch Indian Government Tele- 

graphs, Batavia (Inspector) | 

Pattie, J. A., Eastern Extension Telegraph Co, 
Cebu (Supt.) 


Poulsen, C., Electrical Engineering and Fitting 
Co, Tientsin, China (General Manager) 

Pratesi, R., Eastern Telegraph Co, Tripoli, Bar- 
bary (Officer-in-Charge) 

Purnell, L. Ј., Western Telegraph Co, Madeira 
(Clerk -in-Charge ) 

Rasmussen, А. € M., Great Northern Telegraph 
Company, Wladiwostock, Siberia (Supt. ) 

Ravina, Juen, Canary Islands (Director) 

Robinson, H. A., Eastern Telegraph Со, Suakim, 
Egypt (Supt.) 

Roggen, L. A., Eastern Telegraph Co, Port 
Said (Supt 

Rothe, Lieut. H., D. R. E., Gt Northern Telegraph 
Co, 7, The Bund, Shanghai, China (Asst. 
Manager) 

Rudolphe, H., Head Inspector of Netherlands 
Indian Government Telegraphs, Batavia, 
Java 

Ruhmkorf, W., Deutsch-Atlantische Telegraphen- 
gesellschaft, Horta, Fayal, Azores 

Schroeder, W. E., Gt. Northern Telegraph Со, 
Shanghai (Asst. Supt.) 

Sheng, Tajen, Imperial Chinese Telegraph 
Administration, Tientzin, China (Director, 
General) 

Sprong, М. А. Van der, Dutch Indian. Govern- 
ment Telegraphs, Lohat, Sumatra (Assist. 
Inspector) 

Suenson, A., M. I. E. E., Great Northern Telegraph 
Company, Amoy, China 

Swigga, F. W., Western Telegraph Co, St. Vincent, 
Cape de Verde (Asst, Supt.) 

Tailhand, F., Superintendent, South American 
Cable Co, St Louis, Senegal 

Thomson, J. A., Eastern. Extension Telegraph 
Co, Chefoo, China 

Tindill, G. W., Eastern Extension, Australasia 
and China Те'еџтарћ Co, Пойо, Philippines 

Tomimura, Tetsuya, Kagoshitna, Japan (Dir.) 

Tung, Y. C., Imperial Chinese Telegraphs, 
Shanghai (Traffic Supt.) 

Uda, Yagora, Government Telegraphs, Aoinri, 
Japan (Dir.) 

Wada, N., Imperial Japanese Post and Telegraph, 
Chemulpo, Corea (Dir.) 

Wilkinson, A. H., Europe and Azores Telegraph 
Co, Punta Delgada, San Miguel, Azores 
(Officer-in-Charze) 

Wolder, J., Imperial Chinese Telegrapha, Tient- 
sin, China 

Wolfe, К. T., Eastern Extension Telegraph Co, 
Cape St. James, Saigon, Cochin China (Supt.) 

Wood, 5. Millier. Europe and Azores Telegraph 
Company. Horta, Кауај), Azores (Supt.) 

Woodrow, W. G., West African Direct Telegraph 
Co, Ltd, Lagos, West Africa (Su pt.) 

Woolward, К. 8., Eastern and South African 
Telegraph Co, Mossamedes, South-West 
Africa 

Wren, G. G., Eastern Extension Telegraph Com- 
pany, Batavia (Заре) 

Yagin, K., Posts and Telegraphs, Yokohama, 
Japan (Director) 

Yong, C. Y. inperial Chinese Telegrapha, 
Chinkiang, China (Controller) 

Zear, Duk Fah, Imperial Chinese Telegraphs 
Chinkiang, China (Man.) | 
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TELEPHONE COMPANIES. 


Algemeene Telefoon Maatschappij, Samarang, 
Java 

Blitar Telefoon Мааќвсћарріј, Batavia, Java 

Cheribon Telephone Со, Cheribon Netherlands 
East India 

Deli Spoorweg Maatschappij Telefoon, Пећ, 
Sumatra 

Empreza Telefonica Lourenco Marques, Lourenco 
Marques, E. Africa (Јове Costa, Manager) 

Forstenlanden Telephone Со, Samarang, Dutch 
East Indies 

Insulinde Telephone Co, Malang, Netherlands 
East India 

Intercommunale Telefoon Maatschappij, Batavia, 
Java (S. W. Baints, Manager) 

Japara Telefoon Maatschappij, Japara, Java 

Kederische Telefoon Maatschappij, Batavia, Java 

Kraksaan Telephone Co, Probolinggo, Nether- 
lands East India 

Manila Telephone Co, Manila, Philippine Islands 

Nederlandsch Indische Telefon Maatschappij, 
Batavia, Dutch East Indies 

Preanger Telefoon Maatachappij, Batavia, Java 

Pekalonganache Telefoon Maatschappij, Batavia, 
Java 

San Liem Kong Sie Telephone Co, Soerabaya, 
Java 

Shanghai Mutual Telephone Со, Shanghai.China 

Sociedad de los Telefonos de Manila (Comp. 
Anon.), Calle Muralla, 8, Manila (Ev. Batte 
у Hermandez, Director ; M. Henry, Ad- 
miniatrador) 

Tegalsche Telefoon Maatachappij, Batavia, Java 

Telefoon Maatschappij der Vorstenlander, Batavia, 
Java 

Telephone Со. of Egypt, Ltd, Cairo & Alexandria 


TELEPHONE ENCINEERS, 


Baints, S. W.,  Intercommunale 
Maatschappij, Batavia, Java 
Battle, у Hernandes, Societadde las Telefouos 

de Manila, 8, Calle Muralla, Intramuros, 
Manila 
Cassidy, John, Mutual Telephone Co, Honolulu, 
Hawaiian Islands 
Churchill, Н. W., Telephone Exchange, Foochow 
Costa, Јове, Empreza Telefonica Lourenço 
Marques, E. Africa 
Cristie, H., Blitar 
Batavia, Java 


Telefoon 


Telefoon Maatschappij 


Fusawaka, Ono, Govt. Telephones, Desinia, 
Nagasaki, Japan 

Harada, Kotaro, Telephone 

Yotsukaichi, Japan (Dir.) 

Hata, Eixiburo, Ministry of Communications 
Tokyo, Japan 

Hoshina, Chikastau, Telephone 
Kuwana, Japan (Dir.) 

Hummel, J. C., Telefoon Maatschappij der 
Vorstenlanlen, Batavia, Java (Manager) 

Ibuka, K., Yokohama Telephone Exchange, 
Yokohama, Japan 

Igarashi, Hidesuke, Tokyo Telephone Exchange, 
Tokyo, Japan 

Isuchuja, E., Kuwabara Engineering Office, 
Tokyo, Japan 


Exchange, 


Exchange, 


Kamiya, Masuyo, Telephone Exchange, Sakai, 


Japan ( Dir.) 

Mangado, Andreo, 96, Siaguin-st, Tangiers 

Matthes, H., Alzeineene Telefoon Maatschappij, 
Samarang, Java (Manager) 

Muschter, F. F. G., Nederlandsake Indische 
Telefoon Maatschappij, Batavia, Java 
(Manager) 

Oberg, G. L., Shanghai Mutual Telephone Со 
Shanghai, China (Manager) 

Okomoto, Keijiro, Telephone 
Fukuoka, Japan (Director) 

Oshima, Hiroyoshi Government ` Telephones, 
Sendai, Japan 

Pownall, C. H., Banjoewangie, Java (Manager) 

Sengoku Motosaburo, Govt. Telephones, Sendai, 
Japan 

Versteigh, F. H., Kederische Telefoon, Maat- 
schappij, Batavia, Java 

Wadachi, Yotaro, Telephone Exchange, Nagoya, 
Japan 

Watanabe, Fusajiro, Government Telephone 
Exchange, Nugata, Japan 

Wrucke, C. M. W., Nederlandisch Indische 
Telefon Maatschappij, Batavia, Dutch East. 
Indies ( Dir.) 

Yamamoto, Saujirs, Government Telephone Ex- 
change, Sapporo, Japan 


Exchange, 


WIRE DRAWERS. 


FURUKAWA COPPER WORKS, 15, Yanagiwara- 
machi Honjoku, Tokyo, Japan 


Over 400 pages and 200 specially drawn Шиши actions, Price 198, 6d., post free. 


SUBMARINE CABLE-LAYING AND REPAIRING. 


Ву Н. D. WILKINSON, M. I. E. E., &c., «с. 


This work describes the procenite on board ship when removing a fault or break in a submerged cable 


and the mechanical gear use 
се as 
ez сп! Нез that occur to the beginner. 


in different vesseis for Лив purpose; and considers the best and most recent 
the electrical tests in use ror the detection and localisation of faults, and the various 
It gives a detailed technical summary of modern practice in Manu- 
facts. Laying, Епа Repairing a Submarine Telegraph Cable. 
boards beve 


The testing section and details of 


n prepared with the object and hope of helping men in the cable services who are 


looking er into these branches 
electrica] work carried on during the laylng aud 
directly e 


The description of the equipment of cable ships and the mechanical’ and 


of a submarine cable will also prove to some not 


in the profession, but nevertheless intercstca ‘a She enterprise, а means of infor ming them- 
e work which has to be done from the moment a new cable is projected until it is successfully 
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INSTITUTION OF ENGINEERS OF THE RIVER PLATE. 


agp 


This Association was established on September 29, 1898, to promote the 
general advancement of engineering science and its application, and to facilitate 
the exchange of information and ideas on these subjects amongst the members; to 
hold meetings for reading and discussing communications bearing upon the 
advance of general engineering science, or the application thereof, or upon subjects 
relating thereto; and to print, publish, sell, lend or distribute the proceedings or 
reports of the Institution, or any Papers, communications, works or treatises on 
engincering science, or their application, or subjects connected therewith, in the 
English or any foreign language, or any abstracts thereof or extracts therefrom. 

The number of members is unlimited, and consist of members, associates, 
students and hon. members. 

А member must have been regularly educated as an engineer (according to 
the usual routine of pupilaze) and have had subsequent employment for at least 
three years in responsible situations. Ог ће shall have practised on his own 
account in the engineering profession for at least two years, and have acquired & 
degree of eminence in the same, or shall be a member of a similar Institution in 
Europe or the U.S.A. Ог he shall be so intimately associated with engineering 
science that the Council cousider his admission to membership would conduce to 
the interests of the Institution. 

Members pay an entrance fee of $25 paper, and a yearly subscription, 
payable half-yearly in advance, of 825 paper. Associates pay an entrance fee of 
$10 paper, and a yearly subscription of $10 paper, payable half-yearly in advance. 
Students pay no entrance fee, but pay a yearly subscription of $5 papor, and, on 
being transferred to the class of Associates, a fee of $10 paper. Associates 
transferred to the class of Member pay a fee of $5 paper. 


CoUNCIL FOR 1908—1904. 
President —J. M. Rowbotham, M.I.C.E. 


Past Presidents (resident in Argentina)—Ernesto Danvers, M.LE.E., F.R.G.S. ; 
and J. Marjoribanks. 


Viee-Presidents —P. G. Dirks; J. Oldham, M.LE.E.; and T. В. Wood, M. I. M. E. 
Members of Council — 


P. A. Clisdell. J. T. Cornish, A. M. I. E. E. 
J. H. Bouwer, A I. E. L. H. H. Fisher. 

' H. А. Barr. E. Garrett, A. M. I. M. E. 
W. G. Cassini. С. MacReddie. 

B. С. Hume. Е. Holcomb, M. A. I. E. E. 


J. K. Forrest. 
lon. Auditor J. Monteith Drysdale, C. A. 
Treasurer —E. Garrett, Balcarce 326, Buenos Ayres. 
Secretary — Ernesto Danvers, 475, B. Mitre, Buenos Aires. 
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INSTITUTO DE INGENIEROS DE CHILE. 
President Don Benjamin Vivanco. 
Vice-President Don José А. Vadillo. 


Secretaries— Don Arturo Titus and Don F. Mardones, Huerfanos 1072, and 
Casilla 487, Santiago, Chili. 
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CENTRAL AND SOUTH AMERICAN 
DIVISION. 


1504 1904.—" THE ELECTRICIAN" 


CENTRAL AND SOUTH AMERICAN GOVERNMENT 
DEPARTMENTS. 


| BRAZIL. 
MiNISTRY OF INDUSTRY, AGRICULTURE AND PUBLIC WORKS. 


(The Telegraph Department forms part of this Ministry.) 
Minister : Dr. L. S. Muller. 
General Direction of Telegraphs— 
Director-General: Alvaro de Vilhena. 
Assistant : Euclides Barroso. 


CHILI. 


Director-General of Telegraphs : Guillermo Porton. 
Secretary : Luis E. Cifuentes. 
Inspector: Ramon Luis Norero. 
ECUADOR. 
MINISTRY OF PUBLIC INSTRUCTION, POSTS AND TELEGRAPHS. 
Minister: Зейог D. Julio Arias, 
Director of Telegraphs: G. Destruge. 

Head Superintendent of Telegraphs: Col. O. Roca. 
Chief Elestrician of Telegraphs: Ramon Alvear. 
Chief Engineer of Telegraphs: M. Muggins. 
MEXICO. 

MINISTRY OF COMUNICACIONES Y OBRAS PUBLICAS. 

(The Telegraph Department is a part of this Ministry.) 
Director-General of Telegraphs : Camilo A. González. 
NICARAGUA. 
MINISTRY OF PuBLic WORKS. 
(The Post and Telegraph Department is a branch of this Ministry.) 
| Director-General : Col. J. Santos Ramirez. 
Secretary : J. Mercedes Fonseco. 
Inspector-General: Aristides Osejo. 
PERU. 
MINISTRY OF THE INTERIOR. 


Posts and Telegraphs are a branch of this Ministry.) 
Minister: Don Rafael Villanueva. 


Posts AND TELEGRAPHS 
Director.General: Capt. de Navio D. Carlos Ferreiros. 
Е Secretaire-General: Don José M. de la Tara у Ureta 


URUGUAY. 
MINISTRY OF THE INTERIOR. 


(Poste and Telegraphs are attached to this Ministry.) 
Minister : Dr. D. Juan Canipisteguy. 


Posts AND TELEGRAPHS. 
Director-General: Don F. Garcia y Santos. 
Assistant Director-General: Don Carlos A. Carve. 
Secretary-General : Don Jacobo D. Varela 
Head of International Service: Don Juan Capurro. 
Head of Telegraph Service: Don Juan Rampon. 
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ELECTRICAL TRADES’ DIRECTORY, 1904 
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CENTRAL & SOUTH AMERICAN DIVISION. 


This Division includes the whole of SOUTH AND CENTRAL AMERICA, MEXICO AND WBST INDIA AND 
ADJACENT ISLANDS (excepting British Posseseions, which are included in the Colonial Division). 


ooo 


ALPHABETICAL SECTION. 


An asterisk (“) prefixed to a name indicates that a BIOGRAPHICAL SKETCH appears at the end of the 


book. 


Notgs.—Teleyraphic and Cable Addresses and Teli phone Numbers are show in Italics. 


In order to 


render “THE ELRCTRICIAN" ELECTRICAL TRADE'S DIRECTORY AND HANDBOOK as complete and 
serviceable as possible, the Editors will be glad to receive Changes of Addresses, Names and Addresses 
unt included in the present Edition, neily-Registered Teleyraphic and Cable Addresses and 
Telephone Numbers. No charge is made for inserting these particulars. 
Advertisers in THe Directory will find prominent reference made to their Advertisements 


and to the puges in which they occur, The references are made in heavy type. 


— — — — 


REFERENCES: 


CONTENTS... 77 
INDICES TO CONTENTS ... 
INDEX TO ADVERTISERS ... sits 2 
ADVERTISERS’ TELECRAPHIC ADDRESSES i 
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PAGE. 
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... 26-34, 1338-1340 
37-40 
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pO O[OV——————————— OO Oni 


А 


Abamevali, Camilo, Electric Light & Power 
Contractor, Merida, Venezuela 

Abbadie, А. d’, Resident Engineer and Manager, 
Cia de Luz Electrica y Fuerza, Motriz, 
Cordoba, Argentina 

Abella, Juan, M.LE.E., Director-General of 
Public Lighting, 691, Calle Bolevar, Buenos 
Ayres 

Acévey, Anselmo, Electrician, Calle Artes, 878, 
Buenos Ayres 

Agar, Cross & Co, Agents for Westinghouse Со, 
Defensa 124, Buenos Ayres 

Agencia Edison, E‘ectrical Apparatus Makers, 
3, Santa Catarina 4, Mexico City 

Agote, Carlos, Electrical Engineer, 183, Calle 
Florida, Buenos Ayres 

Aguirre Hermanos, Electrical Apparatus 
Makers, Avenida Cinco de Mayo, Mexico 

Albuquerque, Rocha C., Manager, Fortaleza 
Telephone Co, Fortaleza, Ceara, Brazil 

Allen, E., Electrician, Alajusla, Costa Rica 

Allgemeine  Elektricitits Gesellschaft, 735, 
Calle Florida, Buenos Ayres 

Allia (F.) & Co, Electricity Supply Contractors, 
Chacabuca, Argentina 

Almeida (Rufino de) & Co, Electric Lighting 
Contractors, Ribeirio Prato, Brazil 

Amaral, Dr. Lucio de, Electrical Engineer and 
Manager, Cia Urbana de Electricidad, 
Pará, Brazil 


Amazonas Electric Light and Power Со, 
Manaos, Brazil 

Ambrust, Reinhardt, Electrical Apparatus 
Maker, Campinas, Brazil 

Anderson, G. W., Manager Primitiva Gas and 
Electric Lighting Со, Ltd, Buenos Ayres 

Andrada, E. de Aguiar, Electrical Engineer, 
São Paulo Railway Company, São Paulo, 
Brazil 

Androgué Electric Light Co, Electric Light 
Contractors, Lomas, Argentina 

Anglade (J. Е.) & Sons, Makers of Electric Light 
Fittings, Corrientes 635, Buenos Ayres 

Anglo-Argentine Tramways Co, Ltd, Rivadavia 
3583, | Buenos Ayres (Oscar Oliven, 
Man.) 

Angus, J., Electrical Engineer, 748, Calle 
Avenida Mayo, Buenos Ayres 

Antunes, Dr. H. S., Chief Telegraph Engineer, 
Central Brazilian Railway Co, Rio de 
Janeiro 

Aparicio (Juan) e Hijos, Electricity Supply 
Contractors, Quezaltenango, Guatemala 

Araujo, Elias, Proprietor of the Спгасов Tele- 
phone System,Curacoa, Danish West Indies 

Arce (J.) y Compania, Electrical Engineers 
and Contractors, 14, De San Francisco 
Мо. 1, Mexico (Jarce Merico, 294) 

Arcos, Prof. A. de, Electrician, Polytechnic 
School, Guatemala 

Arens, Fernando, Electric Light Contractor, 
Rio Claro, Brazil 
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Arens Irmios, Electrica! Engineer and Agent | Bash Hermanos & Co, Engineers & Electricians, 


for Brush Co, Rua da Quitanda 147 (Caixa 
1001) Rio de Janeiro, and Jundiahy, 
Estado де Зао Paulo, Brazil 

Argentina Electric Traction Co, Ltd, Buenos 
Ayres See also BRITISH Division 

Arizpe, R. de, Electrical Engineer, 6, Calle del 
5 de Mayo, Mexico 

Arnot, D., Engineer, c.s. “ Norseman,” Wes- 
tern Telegraph Co, Pernambuco 

Arozarena, R. M. de, Consulting Engineer, 1a, 
del Alamo, Mexico City ( Arozarena Mexico) 

Aschoff, Dr. A., Consulting Technical Director 
of Tijuca Electric Railway, Tijuca, 55-57, 
Calle Ouvidor, Rio de Janeiro 

Aschoff & Guinle, Electrical Engineers, Con- 
tractors and Importers, 55, rua do Ouvidor, 
Rio de Janeiro; and 7, rua Direita, 510 
Paulo, Brazil 

Ascorve, Enrique, Electrical Engineer (Cia. 
Ind. Ascorve у Gayosso) (Р.О. Box 118), 
3, Mariscala, Mexico City 

Ascorve, Ernesto, Elec Eng (Cia. Ind. Ascorve 
y Gayosso) (P.O. Box 11B), 3, Mariscala, 
Mexico City 

Ascorve, Juan B. (Compania Industrial Ascorve 
y Gayosso) (Р.О. Box 118), 3, Mariscala, 
Mexico City 

Ashton, George, Superintendent, Central and 
South American Telegraph Company, 
Guayaquil, Ecuador 

Atherton, J. T., Manager Mexican Telegraph 
Co, Vera Oruz, Mexico 

Avare, F., Electrical Engineer, Electric Tram- 
way Co, Panama, Central America 

Ayres, W. J., M.L E.E., Electrician, Caixa No. 1, 
Pernambuco, Brazil 

Azaretto Bros, Manufacturers of Electric Light 
Fittings, 1899, Calle Cuyo, Buenos Ayres 


Bach, F.W.,Engineer, Sola F.C.8., Buenos Ayres 

Baechker, H., Electrician, Compania Alemana 
Transatlantica de Electricidad, Valparaiso 

Bailey, John, Superintendent Western Tele- 
graph Co, and Agent-General, West Coast 
of America Telegraph Company, Casilla 
No. 209, Lima, Peru 

Bain, Н. E., Electrical Engineer, Palermo 
F.C.P., Buenos Ayres 

Bainton, L. H., Electrician, Pearson & Son, 
Salina Cruz, Mexico 

Baker, Willis E., Manager United River Plate 
Telephone Co, Rosario, Argentina 

Baptista, Dr. João N., Director-General of 
Telegraphs. Rio de Janerio 

Barbosa & Co, Importers of Electrical Appa- 
ratus, 51, rua Ouvidor, Rio de Janerio 
(егин Rio) 

Barozzi, Baudolino, Electrical Instrument 
Maker, 1056, Calle Piedad, Buenos Ayres 

Barr, Н. A., Elec, Engineer, 722, Calle Martin 
Garcia, Buenoa Ayres 

Barrosa, Euclides, Asst. Director-General of 
Govt. Telegraph, Rio de Janeiro, Brazil 

Barrth (E.) y Cia, Electrical Engineers, 490, 
Calle de Mayo, Monte Video 

Bartram & Co, Importersof Electrical Apparatus, 
1147, Calle Cuyo, Buenos Ayres 


1663 Calle Montes de Oca, Buenos Ayres 

Basin (C.) & Co, Electrical Apparatus Manu. 
facturers, 115, rua Ourives, Bio de Janeiro 

Bateman, Parsons & Bateman, Engineers, 265, 
Calle Maipu, Buenos Ayres 

Bauerfeldt, A., Officer in Charge, W Western 
Telegraph Co, Maranham, Brazil 

Beames, Clare F., Chief Engineer, Mexican 
Gas & Electric Light Co, Ltd, Betlemitas 
203, Mexico 

Beausire, A., Electrical Engineer and Manager 
Compania Nacional Luz Electrica, Calle 
Cerrito 108, Monte Video 

Beausire & Cassels, Proprietors Empresa Luz 
Electrica, Quilmes, Argentina 

Behrend, Schmidt & Co, Electrical Engineers 
and Contractors, 70, rua General Camara, 
Rio de Janeiro (Behrend Rio de Janeiro) 

Bell (A.) & Co, Electrical Engineers, 340, Calle 
Reconquista, Buenos Ayres, Argentina чу 

Belio, Dr. Oliviera, Chief of Government Tele. 
graphs, Para, Brazil 

Bennett & Henry, Electrical Engineers, Neco- 
chea 655, Buenos Ayres 

Bennett, Percy, M., Electrical Engineer, Mexi- 
can Gas Co, Gore Court G,“ Calle de 
Roma, Mexico | ~ IE 

Beral (Alfredo) & Co, Manufacturers of Electrical 
Apparatus, rua Goncalves Dias 39, Rio de 
Janeiro 

Bernard (Saavedra) & Co, Electrical Engineers, 
Valparaiso, Chili 


Beverini, A., Electrical Engineer, 1464, Calle 


Constitucion, Buenos Ayres 


Bing. E. L., Supt. South American Cable Co, 


Са:ха Correio 176, Pernambuoo, Brazil 


Black, P. A., Electrician, Chorrillos Gag Works, 


Lima, Peru 


Blackburne, E. B., Engineer, Cia Luz Electrica, 
Зао Carlos do Pinhal, Estado de São Paulo, 


Brazil 


Blackwell, F. O., Chief Electrica! Engineer, 


Mexican Light and Power Co, Mexico 


Bocquet, Frank Н., Electrician, c/o J. P. Clark, 
Administracion Ferro Carril Rosario, 748, 


Avenida Mayo, Buenos Ayres 


Bocquet, H. C., General Manager, La Capital 
Electric Tramway Со, 761, Avenida Mayo, 


Buenos Аугев 


Bogota Electric Light Co, 60, Carrera, 13, 


Bogota, Colombia 
Bogota Telephone Co, Bogota, Colombia 


Bolaños, P., Manager of National Telegraphs, 


Quito, Ecuador 


Bolton, M. A., Importer ef Electrical Ap- 
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paratus, Plaza Justicias, 24м, Valparaiso, 


Chili (Bolton Valparaiso) 


Bond, Walker A., Consulting Engineer, 195, 


Calle, Reconquista, Buenos Ayres 


Borde, J. & F., Dealers in Electrical Supplies, 


19, Calle Apartado, 
(J. F. Borde, Tampico) 


Tampico, Mexico 


Boutell, Е. H. C., Director of Rosario Electric 


Co, 645, Avenida de Mayo, Buenos A 
Argentina 


yres, 


Bouwer, J. H., Electrical Engineer, Cia Primi- 
tiva de Gas у Alumbrado Electrico de 
Buenos Ayres, 456, Calle Suipacha, Buenos 


Ayres 
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Bovet, C. С. L., Electrical Engineer, Talleres 
Sola Е. C. S., Buenos Ayree 
Bowman, J. H., Chief En, ineer. Pan-American 
Railroad Co, Tonala, Chiapas, Mexico 
Braga, Е. F., Electrical and Telephone Engi- 
neer, 48, rua Goncalves Dias. Нло de Janeiro 
Braga. Mario, Electncal Engineer, 57, rua do 
Ouvidor, Rio de Janeiro 
Braga, Mello, Electrical Engineer, 26, rua do 
Hospicio, Rio de Janeiro 
Brain, Н. Е, Electrical Engineer, Palermo, 
F.C.P., Buenos Аугев 
Brames, C. F., Chief Engineer, Mexican Gas and 
Electric Light Co, Ltd, Mexico 
Braniff & Со, Electrical Engineers and 
Contractors, 19, Calle Cadena, Mexico 
Brasilianische Elektricitits Gesellschaft, Elec- 
tric Light Contractors, Ргаса Tiradentes, 
45, Rio de Janeiro 
Bravshaw, James, Telegraph Superintendent, 
Great Southern Railway Company's Tele- 
graphs, Buenos Ayres 
Bremner, James, Electrician, Lima Electric 
Co, Lima, Peru 
Breymann and Hiibener, Ма chinery Importers, 
125-437, Calle de Peru, Buenos Ayres; 
, and 31, Calle San Antonio, Santiago, Chili 
Bridger, P. L. G.. Electrical Engineer, 1169, 
Calle Alsina, Buenos Ayres 
Bright, Charles, Electrical Enyineer, 788, Calle 
Victoria, Buenos Ayres 
Broad, Colin, Electrician, 11, rua des Palmeiras, 
Sat Paulo, Brazil 
Brode Electric Co, Electric Supplies Dealers, 
3068, Los Angeles- st, Lon Angeles, Cal. 
Broman, R., Electrical Engineer, 1213, Calle 
Cangallo, Buenos Ayres 
Bromberg & Со, Agents for Siemens-Schuckert 
Werke A.-G., Porto Alegre, Brazil 
Brown, Valentine H., Manager, Buenos Aires 
Electric Tramway Со, Ltd, Buenos Ayres 
Buarque de Macedo (M.) & Co, Dealers in Elec- 
trical Supplies, 25, rua General Camara, 
Rio de Janeiro 
Buenano, J. S., Manager, Peruvian Telephone 
Co, Lima 
Buenos Ayres & Belgrano Electric Tramways 
Co, Ltd, Santa Ес 4178, Buenos Аугев 
Buenos Ayres Electric Tramway Co, Ltd, 788, 
Calle Victoria, Buenos Ayres 
Buenos Ayres Grand National Tramways Со, Ltd, 
Buenos Ayres 
Bueron, Juan Louis, Consulting Electrical 
Engineer, Quezaltenango, Guatemala 
Burbank. P., Agent of General Electric Co (N. T.), 
Calle Quilca, Lima. Peru (Burbank Lima) 
Burr, Clinton C., Electrical Engineer, Quito 
Butler, J. F., Electrical Engineer, S. Pearson 
. & Son, Ltd, Salina Craz, Mexico 
Buxton, Cassini & Co, Electrical Engineers, 
454, Calle Cuyo, Buenos Аутев 
Buxton, H. B., Electrical Engineer, 456, Calle 
Cuyo, Buenos Ayres 
Buxton, Н. J., Electrician, 543, Calle Florida, 
Buenos Ayres 
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Calastreme, J. C., Electrical Engineer, 230, 
Calle Florida, Buenos Ayres 


Capanema, Baron de, Electrician, Rua Sad 
Leopoldo 3, R:o de Janeiro 

Caracas Gas and Electrio Light Co, Caracas 
Venezuela 

Carlevaro, Santiago, Manager Cia Telefonica 
la Uruguaya, 89, Plaza Independencia, 
Monte Video 

Carnaghan, E. D., Chief Engineer, Cia Duran- 
genade Luz Electrica, Durango, Mexico 

Carosio, J., Electrical Engineer, 433-435, 
Suipacha, Buenos Ayres 

Carvajal, К. Г... Supt., West Coast of America 
Telegraph Co, Casilla 66, Santiago, Chili 

Carve, Don Carlos A., Asst. Director-General of 
State Telegraphs. Monte Video, Uruguay 

Cassels (Е. R.) & Co, Electric Light and Power 
Contractors, Buenos Ayres 

Cassels, Frank К, Electrical Engineer, La Plata, 
Empresa Luz Electrica Quilmes, Buenos 
Ayres, Argentine Republic 

Cassels (W. R.) & Co, Electrical Engineers, 
47, Calle Florida, and Barracas al Sud, 
Buenos Ayres 

Cassini, W. G., 
Calle Cuyo, Buenos Ayres 

Castano, A., Consulting Engineer, 1517, Calle 
Tucuman, Buenos Ayres 

Central & S. American Telegraph Co, Guayaquil, 
Ecuador (Geo. Aghton, Supt.); and at 
Mexico, Lima, &c. 

Chacabuca Electricity Works, Chacabuca, Ar- 
gentina (К. Allia & Co, Proprietors) 

Chantler, Е. A., Electrician, Talleres То]ова, 
Tolosa, Е. С. 8., Argentine Republic 

Chaplin, W. B., Ofticer-in-Charge Western Tele- 
graph Company, Desterro, Santa Catharina, 
Brazil (C Hupen Desterro Brasil) 

Chaves, A. R., Electrical Engineer, 116, rua 
do Ouvidor, Rio de Janeiro 

Chermont, Silva & Miranda, Electrical Eu- 
gineers, Box 252, Para, Brazil 

Chevallier, J. C. E., Electrician, Central and 
South American Cable Co, San Juan del 
Sur, Nicaragua 

Chili Telephone Co, 14. Galeria San Carlos. 
Santiago, Chili (СА: ада! Santiago) See 
also BRITISH Division 

Chilian Electric Tramway & Light Co, Ltd, 
Casilla 1557, Santiago, Chili (E. Holstein, 
Gen. Man. ; E. У. Martin, Eng.-in-Chief) 

Chism, В. E., Patent Agent, 1, Calle San Juan 
de Letran, Mexico 

Christiany, B. M., Electrical Engineer, 732, 
Calle Cangallo, Buenos Ayres 

Cioffi, José M., Electrician, Calle Agraciada, 566, 
Monte Video, R.O., Uruguay 

Clapham, George Henry, Electrical Engineer, 
Mazapil Copper Co, Concepcion del Oro, 
Saltillo, Mexico 

Clark, E. G., A.M.Inst.C.E., Manager River 
Plate Electricity. Company, Limited, La 
Plata, Argentina 

Clarke, В. A., Electrician, Central and South 
American Telegraph Co, Salina Cruz, 
Mexico 

Clegg, Charles, General Manager, Mexico City 
Electric Traction Co, Mexico 

Clisdell, P. A., General Manager, South 
American General Electric Supply Co, 
Calle Cuyo, 531, Buenos Ayres 


Electrical Engineer, 454, 


Please forward at once to Mr. G. TUOKER, 1, 2 and 3, Salisbury-court, Pleet-street 
London, any Alterations or Corrections necessary in the above particulars. 
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Coles, E. P., Electrician and Resident Engineer, 
Manáos Railway Co, Manáos, Brazil 

Collin, Emile, Electrical Engineer, c/o Messrs. 
Hudlet, E+q, Calle San Diego y Avenida 
Juarez, Mexico 

Collonges, J., Electrical Engineer, 354, Calle 
Esmeralda, Buenos Ayres 

Colson, Brookhouse and Pyne, Engineers and 
Contractors, 81, Calie 25 de Mayo, Buenos 
Ayres 

Colven, A., Electrical Engineer, Calle Cuyo, 
463, Buenos Ayres 

Comber, А. Electrical Engineer, Talleres 
Sola, Buenos Аугев 

Companhia Agua e Luz, Electric Light Con- 
tractors, rua S. Beuto, 59, and Р.О. Box 
76, Sao Paulo, Brazil (Luz Sao Paulo) 

Companhia Brazileira de Electricidade, Manu- 
facturers of Electrical Apparatus, 109-117, 
Rua Ouvidor, Rio de Janeiro 

Companhia Lupton, Engineers and Machinery 
Dealers, 41 and 43, rua 8. Bento, Бао 
Paulo, Brazil (Lupton Зао Paulo) 

Companhia Luz Electrica, Sao Carlos do 
Pinhal, Estado do Sao Paulo, Brazil 

Companhia Mineira de Electricidade, Electric 
Light and Power Contractors, Juiz de 
Fora, Minas Geraes, Brazil 

Companhia Telephonica do Para Belem, Para, 
Brazil : 

Companhia Urbana de Electricidad, Electrical 
Light and Power Contractors, Para, Brazil 
(Dr. Lucio de Amaral, Manager) 

Compafiia Alemana Transatlantica de Elec- 
tricidad, Electric Light and Power Engi- 
neers and Contractors, 725-730, Calle 
Florida, Buenos Аугев 

Сотрата de Alumbrado, Electrio Light Con. 
tractors, Iquique, Chili 

Compania de Alumbrado Electrico, Elec- 
tric Licht Engineers, 14, Calle Yerbal, 
Monte Video, Uruguay 

Compania Anonima Electrica, Electrio Light 
Contractors, Bucaramanga, Colombia 

Compañia Anonima Electrico de Limo y Choe- 
rillos, Lima, Peru 

Compañia Columbiana de Telefonos, Bagota, 
Colombia 

Compania Co-operativa de Telefonos, 1294, 
Calle Cangallo, Buenos Ayres 

Compania Electrica del Rosario, Ltda, Electric 
Light and Power Contractors, San Martin 
354 Rosario, Argentina (А. H. Unwin, 
Manager) 

Compania Electricidad del Rio de la Plata, 
Limitada, Usinas de la Luz Electrica, La 
Plata, y Tucuman (V. Lindop, Engineer) 
(Luciente La Plata) See River Plate Elec- 
tricity Co, Ltd, in Division BRITISH 

Compania de Fabricantes Estrangeros, Ltda., 
Käre & Agents, 302-326, Calle Dal- 
carce, Buenos Аугев 

Compania Industrial Ascorve y Сауозво, Elec- 
trical Engineers and Dealers (Р.О. Box 
11 B), 3, Mariscala-st, Mexico City 

Compania Industrial de Orizaba, Apartado 
576, Mexico City 

Compania de Luz Electrica, Paseo Сооп, 
Buenos Ayres 

Compania de Luz Electrica, Valencia, Venezuela 


Compania de Luz Electrica y Fuerza Motriz 
de Cordoba, Cordoba, Argentina (Соп- 
sulting Eng., J. T Cornish ; А. d'Abbadie, 
Res. Eng. and Man.) 

Compania Luz Electrica de la Serena, Serena, 
Chili 

Compañia Nacional de Luz Electrica, Plazuela 
de San Lazaro, Mexico 

Compania Nacional Luz Eléctrica, Electric 
Light Contractors, 108, Calle Cerrito, 
Monte Video (А. Beausire, Manager) 

Compania de Obras Publica del Rio de la Plata 
(Owners of Electricity Works) Concepcion 
del Uruguay, Entre Rios, Argentina 

Compania Popular de Electricidad, owners of 
Electricity Works, Moron, Argentina 

Compañia de Telefonos, Concordia, Entre 
Rios 

Compania de Telefonos de Parana, Parana, 
Entre Rios 

Compaiia de Telefonos de Santa Fé, Santa Fe, 
Argentine Republic 

Compania Telefonica de la Provincia de Buenos 
Аугев, 32, Calle 5. Martin, Buenos Аугез 

Compania Telefonica Mexicana, Mexico City 

Compania Telegrafica del Rio de la Plata. See 
Western Telegraph Co. 

Compania Telegrafico-Telefonica del Plate, 78, 
Calle Zabala, Monte Video (E. Laborde, 
Manager) 

Cooke, G. H., Electrician, 1141, Calle General 
Urquiza, Buenos Ayres 

Cooper, Hugh L., Resident Electrical Engineer, 
Mexico Light and Power Co, Mexico 

Co-operative Telephone Co. See Cia Со-орега- 
tiva de Telefonos 

Córdoba Electric Light and Power Co, 761, 
Avenida de Mayo, Buenos Ayres; and at 
Cordoba, Argentine 

Cornish, J. T., A. M. I. E. E., Chief Engineer, La 
Capital Traction and Electric Co, Ltd, (and 
Consulting Engiueer Cordoba Electric 
Light and Traction Co), 761, Calle Avenda 
de Mayo, Buenos Ayres 

Costa Rica Electric Light and Traction Co, 
Ltd, Electric Light and Power Contractors, 
San José,and Cartago, Costa Rica Sec also 
British Division 

Coulon, R. de, Electrical Engineer, Fabrica 
Uruguay, Concordia, Argentine Republic 

Cross, W. G. H., Manager and Electrician, 
Central and South American Telegraph 
Company, San Jnan del Sur, Nicaragua 

Cuff, В. 5., Chief Electrician, United River 
Plate Telephone Co, Ltd, 1193, Rivadavia, 
Buenos Ayres 

Cummings, €. E., Superintendent, Mexican 
Telegraph Co, P.O. Box 293, Mexico 

Cunha, Dr. L. da, Representative of South 
American Cable Co, 1, rua da Alfandega, 
Rio de Janeiro 

Cunha, Manuel Ignacio да. Manager Electrical 
Section, Empreza Telephoniva Paraense, 
Para, Brazil 

Curacon Telephone Со, Curagoa, West Indies 
(Elias Aranjo, Proprietor) 

Currie, N. M., Electrical Engineer, Planta 
Eléctrica de la Compañia de Gas de Val- 
pariso, Calle General Aldunate, and Р.О: 
Box, 1255, Valparaiso, Chili 
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Daniell, T. C., Electrica! Engineer, Villa 
Formosa. Chaco Central, Buenos Ayres 
DANVERS, ERNESTO, M.LE.E., Consulting 
Electrical Engineer and Electrical Expert, 
475, Bartolome Micre, Buenos Avres (Hon. 
Зее. and Treas. of Institution of Elec. Engi- 
neers for Argentina) (Danvers Риепозалгев) 

Dates, W. H. J., Electrical Engineer, 383, 
Calle Aleina, Buenos Ayres 

Davids, R. G. B., M. I. E. L.., Electrical Engineer, 
Pedreira, Зло Paulo, Brazil 

Davidson, A., Cable Engineer and Electrician, 
Central and South American Telegraph Co, 
Casilla 229, Lima, Регп 

Davidson, C. I., Superintendent, Western Tele. 
graph Co, Rio Grande do Sul, Brazil 

Рама, Newell E., Sub Manager, United River 
Piate Telephone Co, Lt, 1193, Rivadavia, 
Buenos Ayres 

Dean, Е W., Resident Engineer for eqnipment 
of Havana Electricity Co's Works, Havana, 
Cuba 

Deven, Louis, Electrical Engineer, General Elec- 
tric Company, Rio de Janeiro 

Degetan, Otton, Electrical Engineer and Con- 
tractor, Monelova, Mexico 

De Grys and Carosio, Importers of Electrical 
Apparatus, Culle Suipacha 433-135, Buenos 
Аугев 

Delamain, W. G., Electrician, Plaza Constitu- 
cion, F.C.S., Buenos Ayres 

Delaporte P., Electrical Engineer and Im. 
porter of Electrical Machinery, Apartado 
647, Havana, Cuba 

Dermit, S., Importer of Electrical Machinery, 
1970, Calle Rivadavia, Buenos Ayres 

Destruge, G., Director of State Telegraphs, 
Out: o, Ecuador 

Detruch, Enrique, Electrician, 
Córdoba, Buenos Ayres 

De Waal, Wm. H., Engineer, Accumulator Mfg. 
Co (Berlin and Hagen-i.-W.), Calle de 
Ortega 28, Mexico City 

Diehl, Rudolf, Electrical Engineer, Siemens- 
Schuckert Werke Aktiengesellschaft, 116, 
rua do Hospicio, Rio de Janeiro 

Dieseldorff. W. A., Electrical Engineer, Coban, 
Guatemala, Central America 

Dirke, P. G., Electrical Engineer, 383, Calle 
А]ыоа, Buenos Ayres 

Dixon, J. H., Manager Central and 8. Ameri- 
can Telegraph Со.. Buenaventura, Colombia 

Donzel and Thomas, Engineers and Machinery 
Agents, Calle Слона › 474, Вцепоз Ayres 

Dore. F., Manager South American Light and 
Power Co and Га Plata and Ensenada 
Tramsay Co, Bahia Blanca, Argentina 

Dore, Sidney C., Electrical Engineer, Empreza 
Luz Electrica Alagoas, Maceio, Alagoas, 
Brazil 

Doyle, John T., Consulting Engineer, Calle 
Alsiua 2964, Buenos Ayres 

Dre-eer, Walter E., Superintendent of Tele- 
graphs, Costa Rica Railway, Port Limon, 
Costa Rica 

Drugman, Leon, M.LE.E., Director Société 
Anonyme du Gas de Rio, Rio de Janeiro 
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Drummond, R. H. T., Electrical Engineer, 
Minas de Panuco, Monclova, Mexico 
Durand, Jose, Electric Light Inspector Агреп- 
tine Navy, 22, Calle Esmeralda, Buenos 
Ayres 

Durango Electric Light Co, Victoria 12, Dur- 
ango, Mexico 

Dyer, S. A., Manager Mexican Mine and Smelter 
Supply Co, 12, Calle San Francisco, Mexico 
Cit 

Dyer, Seth H., General Manager, Empresa 
Alumbrado, Morelia, Mexico 

Dysterud, E., Electrical Engineer and Manager, 
Monterey Electric Light and Power Co, 
Monterey, Nueva Leon, Mexico 


Ecuador Telephone Co, Guayaquil, Ecuador 

Edwards, J. H., Electrical Engineer, c.8. 
“ Norseman,” Western Telegraph Co, 
Bahia, Brazil 

Electra, La (soc. anon.), Electric Light and 
Power Contractors, Guadalajara, Mexico 

Empresa Eléctrica de Guatemala, Electric Light 


and Power Works, Guatemala (Electrica 
Guatemala) 
Manager Ernesto Greve 


Chief Engineer ... М. Obst. 

Empresa Luz Electrica de Adrogue, Adrogue, 
Buenos Ayres 

Empresa Luz Electrica de Chivilcoy, Chivilcoy, 
Buenos Ayres 

Empreza Industrial Gram Para, Electric Light 
Contractors, Para, Brazil 

Empreza Luz Electrica, Alagoas, Maceió, Brazil 
(Sidney C. Dore, Electrical Engineer) 

Empreza Luz Electrica de Mendoza, Mendoza, 
Argentina 

Empreza Luz Electrica Quilmes, 
Ayres, Argentina 

Empreza Luz Electrica Spinetto, Calle Cuyo, 
Buenos Ayres 

Empreza Telefonica Nitherohy e Rio de 
Janeiro, 221, rua Visconde de Uruguay. 
Nitherohy; and rua da Quitanda 50, Rio 
de Janeiro 

Empreza Telephonica, Maceio, Brazil (Luiz 
Machado, Director) 

Empreza Telephonica Paraense, Para, Brazil 

Escalante (Е.) e Hijo, Electrical Engineers, 
Merida, Yucatan, Mexico 

Escovar, Carlos, Electrician, Culiacan, Mexico 
Cit 

Вораг Hermanos, Electrical Engineers, 
Mazatlan (Sinaloa), Mexico 

Estrade, Emilio, tramways Manager, Guayaquil, 
Ecuador 

Evans, C. W., Electrical Engineer (Fogarty & 
Dickeuson), la, Calle San Francisco, 
Mexico City 

Ewing, А. J., Eleotrical Engineer, Minas Geraes, 
Brazil 


Buenos 
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Farinole, Francisco, Electrical Engineer, 537, 
Calle Esmeralda. Buenos Ayres 

Faulkner, R. E., Electrician Electric Light 
Works, Curacoa, Danish West Indies 
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Fellows, Geo. S., Telegraph Suverintendent, 
Great Western Railway Company, Caixa 
114, Pernambuco 

Fernandez, Malmo & Co, Electro- Medical 
Apparatus Manufacturers, 74, rua do 
Hospicio, Rio de Janeiro 

Fernandez, Vicente, Electrician, Heredia, 
Costa Rica 

Ferreiros, Capt. D. Carlos, Director General of 
Government Telegraphs, Lima, Peru 

Vio sol Electrico de Lima y Callao, Lima, 

еги 

Finlayson, J., Engineer.in-Charge, Compania 
Luz Electrica y Traccion,del Rio de laPlata, 
Tucuman, Argentina 

Fisher, H. H., Electrician, 959, Calle Victoria, 
Buenos Аугев 

Fitte, Juan D., Electrical Engineer and Con- 
tractor, 834, Calle Moreno, Buenos Аугев 

Fonseca, B. A., Engineer, 19, rua Dircita, 
Juiz de Fóra, Minas Geraes, Brazil 

Font, О. M., Electrical Engineer, Apartado 80, 
Cienfuegos, Cuba 

Fontan, Pablo, Electrical Apparatus Manu- 
facturer, 890, Calle Cuyo, Buenos Ayres 

Forrest, J. K., Electrician, 761, Calle Avenida 
Mayo, Buenos Avres 

Forsyth, W., Electrical Engineer, Ingenio San 
Antonio, Chichigalpa, Nicaragua 

Foy, A., Asst, Supt., Western Telegraph Co, 
Pernambuco, Brazil 

Framato Electric Light Co, Electric Light Con- 
tractors, Framato, Mexico 

Franke, Otto, Electrical Engineer, 635, Calle 
Corrientes, Buenos Ayres 

Freitas, Dr. В. R. de, Patent Agent, 70, rua 
Bario de 8. Felix, and 11, Travessa do 
Ouvidor, Rio de Janeiro 

Frend (Alberto) & Co, Agents for Siemens- 
Schuckert Werke, 38, rua Gonçalves Dias, 
and Р. О. Вох 200, Rio de Janeiro 

Frisbie (John B.) & Co, Electric Light Con- 
tractors, Та!ара, Mexico 

Fry, Miers & Co, Machinery Merchants, 21, rua 
Theophilo Ottoni, Rio de Janeiro, Brazil 

Fuhoken & Bechtel. Agents for the Watt 
Incandescent Lamp, 747, Calle Alsina, 
Buenos Ayres 

Forze, Edwin. M. I. E. E., Telephone Engineer, 
Cia Telegrafico Telefonica del Plata, 
Buenos Ayres 


aa. с — 
Gambos (N. de) & Cia, Elec. Light Contractors, 
Cienfuegos, Cuba (Gamboa Cienfuegos) 
Garcia, Senor Licenciado, Proprietor of Eleo- 
tricity Works, Zamora, Mexico 

Garraux Casa, Elee. Engineers,SioPaulo, Brazil 

Garrett, Easton, Electrical Engineer and 
Agent, 326, Calle Balcarce, Buenos Ayres 

Garrido у Castro, Electrical Engineers, Calle 
Méjico, 1736, Buenos Ayres 

Gayosso, Roberto, Cia. Industrial Азоогуе y 
Gayosso (P.O. Box 118), 3, Mariscala, 
Mexico City 

Geiger, de Bary & Co, Agents for Sieinens- 
Schuckert Werke, Buenos Ayres, Argentina 

Gemmill, T., Superintendent Centraland Sonth 
American Telegraph Co, Coatzacoalcos, 
Mexico 


Gepp, 3. R., Electrical Agent, 30, Calle Beytia, 
Lims, Peru 

Géraud (Jules), Leclers & Co, Patent Agents, 
116, rua do Rosario, Rio de Janeiro (Har- 
geraud Rio de Janeiro) 

Gibson, Gerald D., Inspector of Cables and 
Installations, Mexican Gas and Electric 
Light Co, Bet'emitas 203, Mexico 

Gillespie, Thos. C., Asst. Manager Mexican 
Gas aud Electric Light Co, Betlemitas 203, 
Mexico 

Gilling, Arthur H., Electrical Engineer (Mitro- 
vitch Bros), Iquique, Chili 

Giorgi, Cesar, Electrical Engineer, 518, Calle 
Artes, Buenos Ayres 

Giroud & Co, Electrical Apparatus Makers, 
Maipu 362, Duenos Ayres 

Girshausen, Adolfo, Electrical Engineer, Cia 
Nacional Luz Electrica, Calle Camaras, 
54, Monte Video 

Gomez, P. de, Assistant Supt. Central & 5. 
American Telegraph Co, Guayaquil 

Gonbet, A., Electrical Apparatus Maker, 95, 
rua Catedral, Santiago, Chili 

Gonzalaz Medina, J. M., Electrical Apparatus 
Maker, 4, Estanco de Mujereo, Mexico City 

González, Camilo A., Director of Government 
Telegraphs, Mexico. 

Gottwald & Co, Agents for Siemens-Schnekert 
Werke A.-G., Pelotas, and Rio Grande do 
Sul, Brazil 


Grace (W. В.) & Co, Electrical Engineers 
Valparaiso, Chili 
Graham, Malcolm, Electrical Engineer, 


299, B. Mitre, Buenos Aires 

Grant, P., Electrical Engineer, Calle Sola, 
F.C.S.. Buenos Ayres 

Graves, С. B., Electrical Engineer, São Paulo 
Railway Light and Power Co, São Paulo, 
Brazil 

Gray, H. H. R. de, Electrical Engineer, Com- 
pania Electrica de Regla у Guanabacoa, 
Regla, Rio de Cuba 

Green, Harding, W. B. Electrieal Engineer, 
F.C.B.B.y.N.O., Bahia Bianca, Argentina 

Greenwood, G., Electrical Engineer and Super- 
intendent, Jalapa Railway and Power Co, 
Jalapa, Vera Cruz, Mexico 

Greenwood, Н. B., Agent of the Western and 
Pacific and European Telegraph Com- 
panies, Casilla 1164, Buenos Ayres, 
Argentine Republic 

Greenwood, W. F., Engineer, Havana Electricty 
Co, Ltd, Havana, Cuba 


Greve, Eroesto, Manager Empresa Electrica dà 
\ 


Guatemala, Guatemala 
Grill y Del Campo, Electrical Engineers, 572, 
Calle Victoria, Buenos A yres 


Grove, Carlos, Dealer in Electrical Supplies, 


130, Calle It iza' ngo, Monte Video, Uruguay 4 


Guadalajara Electric Light Co, Guadalajara, 
Mexico 

Gualeo & Sowza, Electric Light Contractors, 
Sao Paulo, Brazil 

Guanajuato Power and Electrie Co, Electric 
Ligut and Power Contractors, Guuunjuato, 
Mexico (D. G. Mead, Chief Electrical 
Engineer 

Guerrero, Julio, Consulting Engineer, Durango 
Electric Light Co, Victoria 12, Durango, 
Mexico 
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Guimaraes, Francisco, Mechanical & Electrical | Hey wood, C. F., M I. E. E., Consulting Electrical 


Engineer, Sabara, Minas Geráes, Brazil 

Guitard, Antonio, Electrical Engineer, 6.8. 
" Norseman,” Western Telegraph Co, 
Caixa 117, Pernambuco, Brazil 

Gunther, W., Importer of Electrical Supplies, 
368, Calle San Martin, Buenos Avres 

Gutta, Ciscone F., Dealer in Electrical Supplies, 
157, Sarandi, Monte Video 

Guzman, C., Resident Engineer, Sociedad Anon. 
La Electra, Guadalajara, Mexico 

Gwyther, C. W., MIKE, Chief Engineer 
United River Plate Telephone Co, Ltd, 
1193, Calle Rivadavia, Buenos Ayres 


H 


Hahn (Alberto) у Hijos, Electricians, 2379, Calle 
Cangallo, Buenos Ayres 

Hald, A. G., Electrical Apparatus Maker, 56, 
Bulnes, Santiago, Chili 

Handley, G. W., Electrical Engineer, Luz Elec- 
trica, Concepcion del Uruguay, Entre Rios, 
Argentina 

Harding, J., M. I. C. E., Electrical Engineer, 
Valparaiso Electric Tramways Co, Val- 
paraiso, Chili 

Harris (R. J.) & Co. Electrical Engineers and 
Importers of Telegraph, Telephone, &c., 
Material, Calle Huer'anos, 1066, Santiago, 
Chili (Harris Santiaqo) 

Hassler, Carlos, Electrician, Calle Belgrano, 
525, Buenos Ayres 

Напег (José) e Filhos, Importers of Electrical 
Apparatus, Curityba, Estado do Parana, 
Curityba, Brazil 

Haupt, Biehn & Co, Electrical Engineers, 53, rua 
da Alfandega, Rio de Janeiro ( Haupt В) 

Havana Electric Co, Havana, Cuba (W. F. 
Greenwood, Engineer) 

Havana Electric Railway Co, Havana, Cuba 

Havana Electricity Co, Havana, Cuba (E. W. 
Dean, Chief Engineer) 

Haven-Dyke, К. H., Electrical Engineer, Tele- 
graph and Ele:tric Light Dept., Buenos 
Ayres and Rosario and Central Argeniine 
Railways, Buenos Ayres 

Hebblethwaite, Dr. F., Electrical Engineer and 
Manager Manaos Electric Railway, 
Мапаов, Brazil 

Hemans (Henry) & Co, Engineers and Machinery 
Agents, 56, Calle San Martin, Buenos Ayres 

Henderson, Carlos, Engineer and Electrician, 
Iquique, Chili 

Henry, Hubert, Engineer and Agent, Necochea 
655, Buenos Аугев 

Herde, H., Chief Engineer, Chilian Electrio 
Tramway & Light Co, Ltd, Santiago, Chile 

Hermanos, B., Importer of Electrical Appara- 
tus, 152, Calle Bolivar, Buenos Аугез 

Hermessen, J. L., Electrical Engineer, M-xican 
General Electric Co, Apartado 103, Mexico 

Hercuard, P., Importer of Telegraph Wire, &с., 
Calle de Villaita, 60, Lima (Hero Lima) 

Heas (Otto) & Co, Eiectrieal Instrument Makers, 
667, Florida, Buenos Ayres 

Heyl, Otto M. C., A. M. I. E. E., Chief Engineer 
and Manager, Pablo Bergner & Co, Mexico 

Heynemann, Carlos, Electrical Engineer, 
Avenida de la Republica, Buenos Ayres 


Engineer, Casilla del Согтео, 16, Valparaiso, 
Chili (Per Pacific S.N. Co, ма Liverpool) 

Hime & Co, Machinery and Metal Merchants, 
32, rua Theophilo Ottini, Rio de Janeiro 

Hodge, G. J., Dealer іп Engineering Supplies, 
Rivadavia 736, Belgrano, Buenos Ayres 

Hoffman, I. F., President and General Manager, 
Mexican Electrical Construction and Sup- 
ply Co, Mexico 

Hogg (David) & Co, Dealers in Engineers’ 
Stores, 236.246, Bolivar, Buenos Ayres 

Holcomb, E., Representative Enyineer, West- 
inghouse Electric and Manufacturing Со, 
126, Defensa, Buenos Аугев 

Holmes, C. E., Clerk-in-Charge, South American 
Cable Co, Fernando de Noronha, Brazil 

Holstein, E., General Manager Chilian Electric 
Tramway and Light Co, Santiago, Chili 

Hommel, Ludwig, Electrical Engineer, Tele- 
phone Co. of Corta Rica, San José City 

Hopkins & Gardom, Engineers and Contractors, 
349, Calle Bartholomé Mitre, Buenos Ayres 

Новкоја, C. A., Electrical Engineer, 1220, Calle 
Charcas, Buenos Ayres 

Howard, H. S., Electrician, 229, Casilla, Lima, 
Peru 

Howe. C. Herbert, Electric Light Contractor, 
Caixa 120, Pernambuco, Brazil 

Hume, B. C., Electrical Engineer, 212, Calle 
Cuyo, Buenos Ayres 


— I 


Immisch, Moritz A., Electrician, South American 
Cable Со, Pernambuco, Brazil 

INDIA RUBBER, GUTTA PERCHA AND 
TELEGRAPH WORKS CO, (LTD), 140- 
142, Calle Reconquista, Buenos Ayres (Silver- 
gray Buenosaires, 152) Bee Adyt., p. 534 

Гидемета, La (bi-monthly), 230, Calle de 
Florida, Buenos Ayres, Ann. Sub., 318. 
(Manuel А. Villa. Editor) 

Institution of Brazilian Engineers, 24, rua 
Nova do Ouvidor, Rio de Janeiro 

Institution of Engineers of River Plate, 475 
B. Mitre, Buenos Ayres For full par- 
ticulars see page 1502 

Instituto de Injenieros, Casilla, 487, Santiago, 
Chili For Officers, «£c., вее page 1502 

Instituto Optico Riccardi. Electrical Instrument 
Makers, 1083, Calle Corrientes, Buenos Ayres 

International] Pateut Agency. Moura & Wilson 
(Successors to Moura, Deana & Со, 5, 
Hospicio-8t, P.O. Box 596, Rio de Janeiro, 
Brazil 


J 


Jalapa Railway and Power Company, Apartado 
91, Jalapa, Vera Cruz, Mexico (Gen. John 
B. Frisbie, Proprietor) 

James, Н. K., Electrical Engineer, 
Electrica, San Juan, Colon, Argentina 

Johannsen, C. A., Electrical Engineer, Compania 
Luz Electrica, 1, Mecanico Serena, Chili 

Johnston, W., Chief Engineer and Manager, 
Chili Telephone Co, Valparaiso, Chili 

Jones, G. H., Electrical Engineer, General 
Electric Co, Casilla 1317, Santiago, Chilli, 
(Tension Santiago) 


Luz 


INDICES TO THIS VOLUME WILL BE FOUND ON PAGES 19 TO 40 AND 
ALSO ON PAGES 1338 TO 1340. 
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Jordan, H. A., Electrica] Engineer, 198, Calle 
Def. nea, Buenos Ayres 

Joselevich Hermanos, Electricians &c., 1062, 
Calle Corrientes, Buenos Ayres 


— K — 


Kamienski, Enrique, Manager, Bartram & Co, 
1147, Calle Спуо, Buenos Ayres 

Kastrup, J., Electrical Engineer, 349, Calle 
В. Mitre, Buenos Ayres 

Kedney, L. S., Electrician, Jalapa Railway and 
Power Co, Jalapa, Vera Cruz, Mexico 

Kenyon, G. F., Electrical Engineer, Electricity 
Works, Chiguayante, Chili 

Kerr, Allen (British Vice-Consul at Santiago), 
Electrical Engineer, Patent and Trade 
Marks Agent, Casilla 490, Santiago, Chili 
(Making Santiago) 

Kexel (Guillermo) y Cia, Electrical Engineers 
and Agents, 253, Calle Reconquista, and 8, 
Calle Pieza, Buenos Ayres 

King, Ferreira & Co, Machinery Agents, 11, 
rua Primeiro de Marco, Rio de Janeiro 

Kingsford, H., M. I. E. E., Superintendent Mexi- 
can, Central and South American Tele- 
graphs, Casilla 229, Lima, Peru Hon. Бес. 
and Treasurer for Peru of the Institution 
of Electrical Engineers 

Klinge and Сла, Electrical Engineers, 2900, 
Calle Victoria, Buenos Ayres 

Knight, Е. W. A., M. I. E. E., Electrician, e. s. 
“Norseman,” Western Telegraph Company, 
Caixa, 117, Pernambnco 

Knorr, W. E., Telegraph Inspector, Leopoldina 
Railway Co, Rio de Janeiro 

Koch (F.) y Cia, Electrical Engineers, 354, 
Calle Peru, Buenos Ayres 

Koch, Gari & Co, Importers of Electric Supplies, 
1129 Calle Cordoba, Rosario, Argentina 

Krebs, Dr. А., Electrical Engineer, 38, rua Gon- 
calves Dias (P.O. Box 200), Rio de Janeiro 


a, wm 


Laborde & Quevedo, Electrical Engineers and 
Agents, 374, Calle San Martin, Buenos Ayres 

La Capital Tramway Company, 701, Avenida 
de Mayo, Buenos Ayres 

Lambert, B., Electrician, Telephone and Tele. 
graph Co, Gualeguay, Entre Rios, Argentina 

Lange, G., Electrical Engineer, 1167, Calle Riv- 
adavia, Buenos Ayres 

Lanza, |. A., Inspector-General of Telegraphs, 
London Platino Brazilian Telegraph Com- 
pany, Monte Video 

La Plata and Ensenada Tramway Co, Bahia 
Blanca, Argentina (Е. Dore, Manager) 

La Rosa, F., Electrician, Arequipa, Peru 

Larroy, Pedro, Electrical Engineer, 945, Calle 
Moreno, Buenos Ayres 

Lavenére, L., Electrical Engineer, Maceio, 
Brazil 

Laves, G. F., Electrical Engineer, M. Caseros, 
Corrientes, Buenos Ayres 

Laville y Kalbus, Electrical Engineers, 
1319-21, Calle Rivadavia, Buenos Ayres 

Lefevre, E.. Electrical and General Engineer 
and Contractor, Panama, Central America 
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Le Grand, W. H., Electrical Engineer, Imbituba, 
Estado de Sta Catharina, Brazil 

Leipuer, Juan A., Electrical Engineer, 1035, 
Calle Australia. Buenos Avres 

Leiva, M. C., Propr. of Electricity Works, 
Victoria, Entre Rios, Argentina 

Lemos, Ferreira and Co, Electrical Apparatus 
Importers, Rio de Janeiro 

Le Коу, Emilio, Electrician, 2040, Calle Riva- 
davia, Buenos Ayres 

Leseur, Römer & Baasch, Agents for Siemens- 
Schuckert Werke. A. G., Curacoa, W. Iudies 

Lima Electric Light Company, Lima, Peru 

Lindop, Vernon, M. I. E. E, General Manager, 
River Plate Electricity Co, Casilla de Corres, 
12, La Plata, Argentine 

Linford, W., Telegraph Engineer, Central and 
South American Telegraph Co, Lima, Peru 

Lobo, Gustave, Engineer, V. M. Braschi & Bro., 
2, Culle Cadena, Mexico City 

Lohse (G.) and Co, Electrical Engineers, 9 and 
10, Calle de la Palma. Mexico City 

Lopez, J. Ignacio, Electric Light and Power 
Contractor, Sau Marcos, Guatemala 

Lopez, Pedro, Inspector General of Telegraphs, 
Воћуаг 240, Buenos Ayres 

Loubiere, Bernard, Electrical Engineer, 378, 
Esmeralda, Buenos Ayres 

Loureiro (J. A.) & Co, Electric Light Con- 
tractors, Maceio, Brazil 

Lowes, Е. 8., Electrician, Morro Velho, Villa 
Nova de Lima, Estados de Minas, Brazil 

Ludford, E. Henry, Chief Engineer, Venezuela 
Telephone & Electrical Appliances Co, 
Ltd, Caracas, Venezuela 

Ludowieg & Co, Electrical Agente, Calle de 
Ucayali, 76, Liina, Peru (Ludowieg Lima) 

Lugar, Capt. W. R., A. I. E. E., Amazon Tele- 
graph Co's с.в. ** Viking" Para, Brazil 

Lumley, Frank, M.I.E.E., Consulting Engi- 
neer, Casilla 18 D, Santiago, Chili (Voltage 
Santíago) 

Luz Electrica, Cia de, Electric Light Contractors, 
23,Calle Plaza, Independencia, Monte Video 


Macadam (J. Е.) & Co, Representatives of 
Willans & Robinson, Ltd, and Mather & 
Platt, Ltd, 529, Calle Venezuela, Buenos 
Ayres 

Macchi (Vincente) & Cia, Dealers in Electrical 
Bupplies, 345, Calle Maipu, Buenos Аугев 

McClelland, Alex., Inspector, Pacitic and Euro- 
pean Telegraph Co, Mendoza, Argentina 

McCreary, J. L., Superintendent of Motive 
Power, District Railway Co, Mexico City 

McDonald, A J., Traffic Superintendent, Electric 
Street Railways, Mexico City 

Macedo & Co, Electrical Apparatus Importers, 
39, rua da Ouitanda, Kio de Janeiro 

Масео Electric Lighting Co, Maceio, Brazil 

Machado, Luiz, Director, Empreza Telephonica, 
Maceio, Brazil! 

MeLaren, John O., Representative of We-ting- 
houee Electric Co, Gt. Southern Railway 
Electricity Worke, Bahia Blanca, Brazil 

McLauchlan, S. L. F,, Electrical Engineer, 
Caixa 775, Rio de Janeiro 
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McNeill, D., Representative Western Telegraph 
Co, Rio de Janeiro 

McNeil!, R. E., Captain en “ Norseman,” 
Western Telegraph Co, Pernambuco 

McNider, 8. C., Electrician, Guatemala, Central 
America (Corwine Guatemala) 

Malan, A., Soc. Anov., La Electra, Guadalajara, 
Mexico 

Manos Electrie Lighting Co, Manaos, Brazil 
( E. P. Coles, Enzineer) 

Маплоз Electric Railway, Mangos, Brazil 

Man-fia41d, E., Electrical Engineer, Electr с 
Light Co, Panama, Central America 

Manufacturers’ Agents Association, Electrical 
Supplies Dealers, 308, 8. Los Angele-.st, 
Los Angeles, Cal. 

Maracaibo Electric Light Co, 
Venezuela. Sonth America 

Maracaibo Telephone Co, Maracaibo, Vene- 
zuela, South America 

Marciale, Juan, Electrical Engineer, 75, Calle 
Alvear, Cordoba, Argentina 

Mardock, Richard H., Clerk-in-Charge, Amazon 
Telegraph Со. Mansos, Amazonas, Brazil 

Mardock, Wm. H., Clerk-in-Charge, Amazon 
Telegraph Со, Santaren, Brazil 

Marengo, J. S., Electrical Engineer, 782, Calle 
Corrientes, Впепон Avres 

Marengo, S. C., Tranic Man., Buenos Aires & Bel- 
erano Elec.Tramways Co. Ltd, Buenos Ayres 

Marjoribanks, J., lecken) Engineer, Talleres, 
Boca, Buenos Ayres 

Marques. J. F., Electrica! Engineer, 80, rua 
Santa Luzia, Јо de Janeiro 

Martin, Enrique W., Electrical Engineer, 
Chilian Electric Tramway and Light Baii- 
way Co, Ltd, Box 103, P.O., Valparaiso 

Martini (V.) e Hijos, Engineers & Agents, Calle 
Cotuereio (esq. San José), Buenos Ayres 

Martins (J.) & Quadros, Electrical Apparatus 
Makers, 97, rua Ouvidor, Hio de Janeiro 

Martins, Joaquim F., Electrical Apparatus 
Dealer, 50, rua Sta Гала, Rio de Janeiro 

Marvaez, E. de, Director General of Posts aud 
Telegraphs, Bogota 

Maschwitz, C., M.Inst.C.E., Consulting Engi- 
neer, 299, Calle B. “Mitre, Buenos Ayres 
(Maschicitz Buenos. Ayres) 

Masenet, D., Electrical. Engineer, Managing 
Director, Mexican General Electric Co, 
Plaz Guardiola, Mexico City 

May, G. N., Asst. Electrician, Ana- on Telegraph 
Co’s в.в. ** Viking," Para, Brazil 

Mead, D. G., Chief Engineer, Gzannjuato Power 
and Electric Co, Guanajuato, Mexico 

Medina y Bonilla, Jésus, Telephone Instrument 
Maker, Zacatecas, Mexico 

Melandez, Carlos, Importer of Electrical Appa- 
ratus, San Salvador, Central America 

Melville, E. H., British Commercial Agent for Cen- 
tral America, с/о British Legation, Guatemala 

Мепсћаса (G.) y Cia, Importers of Electrical 
Machinery, &c., Calle del Correo, 29, Lima 
( Menchaca Lima) 

Mercedes Electric Light Company, Electric 
Light Contractors, Mercedes, Argentina 
Merino & Co, Electrical Apparatus Makers, 

127, rua Ouvidor, Rio de Janeiro 

Mertsohing, Fr., Electrical Engineer, Casilla 20, 

Santiago, Chili 


Maracaibo, 


Mesa. —, Asst. Supt. Central and S. American 
Telegraph Co, Guavaqnil, Ecuador 

Metropolitan Electric Kailway Co, 80, Recon- 
quista. Buenos Ayres 

Meucci (Tito) & Cia, Electrical and Scieatific 
Instrument Makers, 753-759, Calle Cuyo, 
Buenos Ayres 

Mexican Electric Construction and Supply Со, 
Electrical Engineers, Mexico 

Mexican Electric Works, Limited, Electric 
Ligut and Power Contractors, 905, Calle 
Apartado, Mexico 

Mexican Gas and Electric Light Co, Mexico 

Mexican (raaeral Electric Co, Plazuela de 
Guardiola, and Apartado 403, Mexico 

MexicoCitv (Electric) street Tram wav Co, Mexico 

Meyrick, Е. W., Chief Electrician, Guavaquil & 
Quito R. R. Co, Guayaquil, Ecuador 

Miller, F. J., Inspector Sub-s' ations, Mexican Gas 
& Elec. ши Co, Betlemitas 203, Mexico 

Minero Mexicano El (Weekly), 4. Calle Chavar- 
ria, City of Mexico (F. Bracho, Editor) 
(Ann. Sub. $4 U.S. gold) 

Minero Mezicano, El, Patents, Trade Mark and 
Copyright Agency, 3a, Independencia No. 1, 
City of Mexico (Apartado, 2085) 

Mitchell, Chas, Manager Cia Telegrafiica 
Mexicana, Vera Cruz, Mexico 

Mohr Bell, A., Electrician, 651, Avenida de 
Mayo, Buenos Ayres 

Montautti (Alfredo) & C», Electric Tramway 
Engineers and Contractors, Buenos Ayres 

Monteverde, F. K., Electrician, Electrie Light- 
ing Co, Hermosillo, Sonora State, Mexico. 

Monte Video Telephone Co, Ltd, Calle Rincon, 
Monte Video, South America. See also 
Britisn DivistoN 

Monterey Electric Light and Power Co, Mon- 
terey, Nusvo Leon, Mexico (E. Dysternd, 
Chief Eng. aud Gen. Man.) 

Montezuma, J. G., Chief Engineer Govt. Tele- 
phones, Guayaquil, Ecuador 

Monzon y Cia, Electric Light and Power Con- 
tractors, Huehuetenango, Guatemala 

Moraes, Dr. Luis Martinho de, Chief Envineer 
and Electrician Government Telegraphs, 
Fortaleza, State of Ceara, Brazil 

Morehouse, Н. H., Electrical Engineer, Alum- 
brado Eleetrico де Quezaltenango, Apartado 
44, Quezaltenango, Guatemal« 

Morehouse & Morrill, Electrical Engineers and 
Deulers in Electrical Supplies, Apartado 
44, Quezaltenango, Guatemala 

Morize, Henry, Electrical Engineer, 79, rua 
Goncalves Dias, Rio de Janeiro 

Moron Co-operative Electricity Supply Society, 
Moron, Buenos Ayres (5. Salas, Pres.) 

Morrill, G. A., Chief Eng., Queza!tenango Tele. 
phone Service, Quezaltenango, Guatemala 

Mosquera, J. E., Importer of Electrical Supplies 
and Railway Materials, 88, Calle Obispo, 
Havana, Cuba 

Mott-Trille, Radley, Elec. Eog., Cienfuegos, Cuba 

Moura & Wilsoa Patent Ageats, 5, Hospicto-st 
(Р.О. Вох 596), Rio de Janeiro. (Patent 
Rio de Janetro) 

Mugyins, M., Cuief Engineer, Govt. Telegraphs, 
Guayaquil, Ecuador 

Mullenhotf and Koerber, Agents for Siemens- 
Schuckert WerkeA.-G., San Juan,Porto Rico 
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Nery da Fonseca, I., Importer of Electrical 

Supplies, P.O. Box 202, and 60, rua 
Marquez de Olinda, Pernambuco, Brazil 

Neugebauer, Frank, Engineer and Manager 
Mexican Electric Works, Ltd, 905, Colle 
Apartado, Mexico 

Neumann. F., Dealer in Electrical Supplies, 
1317, Rivadavia, Buenos Ayres 

Nevill, H., Supt. South American Cable Co, 
Pernambuco 

„Махђегу, Jorge A., Electrical Engineer and 

P F Fr Sub-In-pector of Corps of Electricians of 
the National Army, Belgrago, Buenos Avres 

Nicholson, James, A. M. I. E. E., Superintendent 
River Piate and Pacific and European 
Telegraph Сов, 257, Calle San Martin, 
Buenos Avres 

Nicoleon, J., Electrical Engineer, 287, 
San Martin, Buenoa Ayres 

Nilee, H. В. Electrical Engineer, Ferrocarrillos 
del Distrito, American Club, Mexico City 

Noakes, Louis Foley. Electrical Engineer to 
Chilian Navy, Valparaiso, Chili 

Nocetti (M.) and Cia, Dealers in Scientific Instru- 
ments, 855, Calle Cangallo, Buenos Avres 

Noquiera. P. A., Telegraph Inspector, Companhia 
Paulista, Campinas Soo Paulo, Brazil 

Norman, J. F., Electrical Engineer, Belgrano, 
Buenos Ayres 

Nosworthy, F. E.. Chief Electrician, c/o Amazon 
Telegr^ph Co’s в.в. '* Viking No. 2," Para, 
Brazil 

Nosworthy, W. F., M. I. E. E., Superintendent 
Western Telegraph Co, Pernambuco, Brazil 

Novero, Ramon Luis, Chief Inspector, State 
Telegraphs, Santiago, Chili 

Novis, Dr. Aifredo, Railway Telegraph Еп- 
gineer, Kio de Janeiro, Brazil 

Nowalewski, J., Eiectrical Apparatus Maker, 
Впепоз Аугез 


Calle 


0 


Obst, M., Chief Engineer, Empresa Electrica 
de Guatemala, Guatemala, Central America 

Oldham, James, Supt. Western and River Plate 
Telegraph Companies, Monte Video (Local 
Hon. бес, of the Institution of Electrical 
Engineers for Uruguay) 

Oldham, John, Manager of the Western Tele- 
graph Company, Buenos Ayres 

Oliven, Oscar, Manager, Anvlo-Argentine Tram- 
ways Co, Ltd, livadavia 3583, Buenos Avres 

Olvsar, Ramon, Chief Electrician, Govt. Tele- 
graphs, Guayaquil, Ecuador 

Oriental & Platense Telegraph Co, Calle 25 де 
Mayo, Monte Video (E. Jones, Gen. Manager) 

Orrego, E., Tramway Manager, Chilian Elec- 
tric Tramway and Light Co, Santiago, 
Chili 

Ortiz. Aureliano, Electrical Engineer, 1851, 
Сапе Venezuela, Buenos Ayres 

Osejo, Aristides, Inspector-General of Tele- 
graphs, Managua, Nicaragua 

Oslander, Carlo», Electrical Engineer, 615, 
Calle Corrientes, Buenos Ayres 

Oxlade, W., Superintendent, Western Tele- 
graph Со, Bahia, Brazil 


Р 


Pacific and European Telegraph Co, Limited, 
Stations :— 

Buenos Ayres 

Mendoza 


„ } Argentina 


Valparaiso. Пи: 
Santiago В Chili 
Manager: John Oldham, Casilla 1164, 


Buenos Ayres 
Resident Engineer in Chili: Thos. S. Tuffield, 
Los Andes 

Padbury, P. G., Supt. Western Telegraph Co, 
Rio de Janeiro 

Palacios, Carlos G., Electric Light and Power 
Contraetor, pl. de Mereado de 8. Pablo, 
Caracas, Venezuela 

Paludan, T.. Eiectrical Engineer and Contrac- 
tor, 63, Plaza A. Pinto, Valparaiso. Chil 

Pamplona, Confucia and Co, Telegraph Eng- 
neers, P.Q. Box 31, Ceara, Brazil 

Panama Electric Light Co, Panama, Central 
America (E. Mansfield, Eles. Engineer) 

Panama Electric Tramway Co, Panama, C. 
America (Е. Avare, Electrical Engineer) 

Parfitt, W. G. 5., Electrical Engineer, Calle 
Tigre, Buenos Ayres 

Pariga, A., Chief Electrician Govt. Telephones, 
Guayaquil, Еспачог 

Parker, J. E., Manager United River Plate 
Telephone Co, 1193, Rivadavia, Buenos 
Ayres 

Parker, L. H., 2457, Calle Santa Fé, Buenos 
Ayres 

Peck, Samuel C., Electrical Engineer and 
Agent, Plazuela de Guardiola, Mexico 

Pedroza, Julio, El-etrician, Conce peion, Paraguay 

Pedrozo, А. N., Inspector of Telenraplis, Cia 
Paulista, Campinas, Здо Paulo, Brazil 

Peltzer, J., Consulting Eugineer, 959, Calle 
Victoria, Buenos Ayres 

Penning, E. A., Electrical Engineer, 725, Calle 
Florida, Buenos Аугез 

Pepper, C. F., Resident Electrical Engineer, 
Buenos Ayres and Belgrano Electric Tram- 
ways Со, 4178, Sante Ке, Buenos Ayres 

Peruvian Telepbone Co, Casilla 155, Lima 
(J. 8. Виспапо, Manager) 

Pescod, Geo. Fredk., Generar Traflie Manager, 
Central and South American Telegraph 
Company, Lima, Peru 

Phillips. T. B., Onlicer-in- Charge. Western Tele- 
graph Co, Fortaleza, Ceara. Brazil 

Pietsch, James A, Electrical Engineer, San 
Juan Light and Transit Co, San Juan, 
Porto Rico 

Pinkas, Dr. Julio, Director-General of State 
Telegraphs and Telephones, Sucre, Bolivia 

Pinna, Dr. C. L., Telegraph Enyineer, Estacio 
Central Tele grapli Nutional, Rio de Janeiro 

Platen, L., Electrician, 1167, Calle Rivadavia, 
Buenos Ay res 

Ponciano, J. F., Supt. 
graplis, Guatemaia 

Porntt, T. G., Electrical Apparatus Maker, 
Buenos Ayres 

Porton, Guillerm, Director of State Telegraphs, 
Santiago, Chili 

Primitiva Gas and Electrice Lighting Co. 
Cia Primitiva de Gus 


of Guatemalan Tele- 


See 
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Pritchard (Н. У.) & Co, Electrical Apparatus | River Plate Electric Light and Traction Com- 


Makers, 157, rua Sete de Setembro, Kio 
de Janeiro 

Prudhomme, W., Electrical Engineer, 564, 
Calle Cordoba, Buenos Ayres 

Puente, G. A., Electrical Engineer, В. Mitre 475, 
Buenos Ayres 

Puertozuelo Light & Power Co, Electric Light 
Contractors, Puertozuelo, ucar Puebla, 
Mexico 

Puig, Reynolds, Chief Engineer Tramways, 
Guayaquil, Ecuador 


R 


Radice, А. Engineer and Electrician, Bello 
Horizonte (Minas (reraes), Brazil 

Rafael, Adam, Electrician, Esperazs, Mexico 

Ramirez, Col. J. Santos, Director-General of 
Telegraplis, Managua, Nicaragua 

Bampon, Don Juan, Chief of Government 
Telegraph Service, Monte Video, Uruguay 

Randolph, H. L., M. I. HE. E., Electrical Engineer, 
Ind in Rubber, Gutta Percha and Telegraph 
Works Co, Ltd. 140.142, Calle Recon- 
quista, Buenos Avres 

Randoval, E., Electrical Engineer, Zacatecas, 
Mexico 

Recalde, Durante y Cia, Electrical Engineers, 
910, Calle Corrientes, Buenos Аугез 

Regla Power Co, Electric Lizbt and Power 
Coutractors. Apartado 55, Pachuca, Mexico 

Reid, Robert, Electrician and Superintendent, 
Trujillo and Salaverry Railroad, Trujillo, 


Peru 
Кла (Wm.) & Co, Importers of Electrics 
Machinery, 48. rua do Viscondo ue 


Inhauma, Rio de Janeiro 

Reidy, R. J., M. I. E. E., Representative of the 
Western Telegraph Со, Rio de Јапепо, 
Brazil 

Reilly, H., Electric Lighting Contractor, Hotel 
Pasaje, Havana, Cuba 

Renstrom, F. O., Superintendent Regla Power 
Co, Apartado 95, Pachuca, Mexico 

Repsold, J. Geary, Electrical Engineer, Caixa 
do Correo 55, Rio de Janeiro 

Review of the River Plate (weekly), 475, Calle 
B. Mitre, Buenos Ayres (Ann. sub. 
£1. 68.) 

Revista Maritima Brasileira (Monthly), rua do 
Conselheiro Saraiva 12, Rio de Janeiro 

Revista Tecnica (monthly), 465, Calle Maipu, 
Buenos Ayres 

Revista Telegratica de Mexico (semi-monthly) 
Calle del Refugio 15, Mexico Е. A. Soni 
Editor Proprietario (S5 per annum) 

Reyes, L. F., Telephone Engineer, Sans Luis, 
Mexico 

Ribeirio Preto Electricity Works, Ribeirão Preto 
(Rufino de Almeida & Co, Proprietors), 
Brazil 

Ribon, M. G., Manager Mexican Gas and Elec- 
tric Light Co, 203, Calle Betlemitas, Mexico 
City 

Rickentin, E., Electrician, San Miguel, Salvador 

Rio Claro Electricity Works, Rio Claro, Brazil 
(Wille & Co, Proprietor) 

River Plate Construction Co, Ltd, Electrical 
Engineers and Contractors, Buenos Ayres 


pany, Ltd. See Compania Lus Electrica y 
Traccion del Ко de la Plata 

River Plate Electricity Co, La Plata, Tucuman, 
Salta and Santiago (V. Lindop, General 
Manager and Enyineer) 

River Plate Institutionof Engineers. See Insti- 
tution of Engineers of Kiver Plate (p. 1502) 

River Plate Telegraph Company See Western 
Telegraph Co. 

Robertson, W. S., M. I. E. E., Superintendent 
Western Telegraph Co, Para, Brazil 

Robinson, J. K., Electrical Engineer, Calle Heur- 
fanos, 64a, Santiago; and Iquique, Chili 
(Yankee Santiago) 

Roca, Col. O., Supt. Govt. Telegraphs, Guaya- 
quil, Ecuador 

Rodde, Leon, Electrical Engineer, 115, rua do 
Rosario, Hio de Janeiro 

Rodenas (A.) y Cia, Electricians, Guatemala la 
Nueva, Guatemala 

Rogers (Henry), Sons & Co, Machinery and 
Metal Merchants, 77, rua da Alfandega, 
Rio de Janeiro 

Romay, Carlos E., Electrical Engineer, 345, 
Calle Chacabuco, Buenos Ayres 

Rosario Electric Co, See Cia Electrica del 
Rosario, Ltda. 

Rouasillion C., Electrician, Calle 25 de Mayoy 
Piedad, Buenos Ayres 

Roussillion, Н. G., Electrician, 
Liniers, Р.С.0., Buenos Avres 

Rowbotham. J. McKean, Electrical Engineer, 
951, Calle Corrientes, Buenos Avres 

Ruiz, Antolin, Elec. Engineer, Los Andes, Chili 

Ryberg, J. E., Civil Engineer, F. C. B. A. y R., 
Rosario, Argentina 


Saavedra, A., Electrician Apparatus Manufac- 
turer, Guanajuato, Mexico 

Saavedra, Benard & Co, Electrical Engineers 
and Avents, Casilla 441, Valparaiso, Chili 

Salazar, Prof. А. E., Electrical Engiueer, The 
University, Suntiago, Chili 

Salorzano, J. M., Electric Light and Power 
Coutractor, Sun Marcos, Guutemala 

Sanchez, А. F., Electrician Toluca, Mexico 

Sandoval, E., Electrical Apparatus Mauufac- 
turer, Zacatecas, Mexico 

Santa-Cruz and Ollivier (A. H.), Electric Trac- 
tion Nngineers, Mexico City 

Santos, Don К. Garcia у, Director-General of 
State Telegraplis, Monte Video, Uruguay 

Sawyer, E., Electrician, Banfield, Buenos Ayres 

Schelp& Schelp, Importers of Electrical Аррага- 
tua, 375, Calle Balcarce, Buenos Ayres 

Schiatlino, Mariano L., Resident Engineer. 
Sociedad Anonima La Electrica ; aud Ave 
Belen, Guadalajara, Mexico 

Schindler, Dr., Kaiiway Telegraph Engineer, 
Pura, N. brazil 

Schnabl y Lutz, Electrical and Scientific 
Instrument Makers, 171, Calle Florida, 
Buenos Ayres; and at Моше Video 

Schnitzpaun (C.) & Co, Electric Light and 
Traction Engineers, 60, rua do Hospicio, 
and Р.О. Box 1115, Rio de Janeiro (Franyi- 


pan 110) 
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Schreiner, Inspector Germano, Government | Stallibrass, E., A. M. Inst. C. E., General Manager 


Electrician, Para, N. Brazil 

Schröder (С. M.) & Co, Electrical Agents, Calle 
Melehormalo, 138, Lima, Peru GulvanoLima) 

Schwab & Tillmann, Agents for Siemens & 
Halske, Havana, Cuba 

Scott and Hume, Mechanical Engineers, 212, 
Calle Cuy o, Buenos Ayres 

Seratton, A., Electrical Engineer, Plaza Con- 
stitucion, F. C. S., Buenos Ayres 

Sell, A., Superintendent Western Telegraph 
Co, Santos, Brazil 

Sergel, E. G., Electrician, 763, Calle Cuyo, 
Buenos Ayres 

Shearer, J. Harry, Electrical Engineer, Gardner 
& Shearer, 6, Aveune Juarez, Mexico City 

Sheppard, T. Clive, A. M. I. C. E., Director-General 
of Public Works ап! Manager Gruaqui-La 
Paz Railway, La Paz, Bolivia, 8. America 

Siemens-Schuckeit Werke Aktien Geselischsft, 
Electrical Engineers, 5, Calle de Mayo and 
Callejon de Santa Clara, Mexico; and 116, 
Hospicio, Rio de Janeiro, &c. 

Simpson, E. L., Electrical Engineer, Mexican 
Gas & Eectric Light Co, Calle Santa 
Clara, Mexico City 

Sinclair, J., Electrical Enzineer, 532, Calle 
Patagones, Buenos Аугев 

Sloan, P. G., Menager Co-operative Telephone 
Со, 1294, Calle Cangallo, Buenos Ayres 

Smart & Co, Electrical Supplies Dealers, 96, 
rua do Hospicio, Hio de Janeiro (Batteria 
Rio de Janerio) 

Smart, Peter, Electrical Engineer, Oficina 
Santa Luisa, Taltal, Chili 

Smith, Arthur, Engineer, Electric Light Works, 
Сигасоа, West Indies 

бш, Carl, Electrician, Electric Light Works, 
Curacoa, West Ind'ea 

Smith, C. E., Electrician, Rosario Electric Co, 
137, Calle Casilla, Rosario, Argentina 

Smith, J. B., Teegraph Engineer. Central 
and S. American telegraph o, Iduique, Chili 

Smitu, L. B., Proprietor of tue Electric Light 
Works, Curacoa, West Indies 

Sociedad Anonima Empresa Indicador Eléc- 
trico Automatico, Buenos Ayres _ 

Sociedad Co-operativa Telefonica Nacional, 
89, pl. de la Independencia, Monte Video 

Société anonyme de Travaux et d Entreprises 
au Brésil, Electrical. Supply Dealers, 79, 
rua Primeiro de Marco, Hio de Janeiro 
(Estudos Rio de Janetro) 

Soldan. Carlos Paz. NI. I. E. E., 
Епросет, Lima, Peru 

Somellera, G. F., Electrical Engineer (Salcedo 
& Co), Apartado 115, Mexico City 

South American Electric Company, Calle Vic- 
toria, Buenos Avres 

South American General Electric Supply Co, 
Agents for the General Electric Co.(U.S.A.), 
531, Calle Cuyo, Buenos Ayres (P. A. Clis- 
deli, General M wager) 

South American Lizht and Power Co, Ltd, 
Bahia Blanca, Argentina(F. Dore, Manager) 

Spencer, Ё. F., Assistant Боны eer, Mexican 
5 Electric Co, Apartado 403, Mexico 

ALY 

Spinola and Noceti, Mechanical Engineers, 

1265, Calle Lima, Buenos Ayres 


Electrical 
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and Engineer, Amazon Telegraph Со, 
Рага, Brazil 

Steed, F. O., Electrical Engineer, Peruvian 
Telephone Co, Apartado 846, Lima, Peru 

Sternefeld, Isidore, Manager Electrical Dept., 
G. and О. Вгашії & Co, 19, Calle Cadena, 
Mexico Су 

Stewart, John E., M.I.E.E., Electrical Engineer, 
Buenos Aires Electric Tramway Co, Ltd, 
788, Calle Victoria, Buenos Ayres 

Straube, A., Elestrician, Talcahuano, Chili 

Straube, Otto, Kepresentative of Siemen Bros. 
& Co, 1709, Calle Cangallo, and 220, Calle 
Rodriguez Pena, Buenos Ayres 

Stuart-Fox, Julius James S., Electrical Engi- 
neer, Western ‘Telegraph Co, Rio de 
Janeiro, Braz 1 

Sutton, Jo n R., Electrical Engineer, 186, Calle 
San Mariin, Buenos Avres 

Sweeting, T. Brock, Elecirician, Central abd 
South American Telegraph Co, Casilla 
229, Lima, Peru 

Sykes, К. C., Electriciau, Cia Luz Electrica, 
Azopardo y Зап Juan, Buenos Ayres 


T 


Talbot, Frank F., М.1.Е.Е., Telegraph Super- 
intendent, Central Argentine. Railway, 
Rosario de Santa Fé, Argentine Republic 

Tampico Municipal Electric Works, Tampico, 
Merico 

Tarver, Е. Н. C., A-e«t.-Supt., Western Tele- 
graph Co, Rio Janeiro, Brazil 

Taylor, T., Telegraph Engineer, West Coast of 
America Telegeaph Co, Casilla 988, Val- 
paraiso, Chili 

Tejada, J. de D., Electrical and Mechanical 
Kngineer, 93, Consulado, Havana, Cuba 

Terizzauo v Cia, Electrical Eugiueers, 250, 
Calle Florida, Bueuos Аугез 

Teutonia Co, Carbon Manufacturers, 429, Calle 
Defensa, Buenos Ayres 

Thompson, J. W., Electrician, Guadalajara, 
Jnlisco, Mexico 

Thomp-on, Milton T., Chief Eogineer, Mexican 
General Electric Co, \partudo 403, Mexico 
City 

Thomson, T. Е, Electrical Engineer, 20, Ке- 
conquista, Buenos Ayes 

Tiddy, James, Superintendent in Argentina, 
Central and South American Telegraph 
Compauy, Buenos Ayres 

Tijuca Electric Railway Co, Tijuca, Rio de 
Janeiro. Brazil 

Tolley, G.W., Engineer, cjo J. F. Macadam & Co, 
529, Calle Venezuela, Buenos Ayres 

Topolanski (L.) & Co, Electrical Agents, Calle 
Belgrano, Buenos Аугев 

Trajano, Medeiros & Co, Electrical Engineers 
and Contractors, 3, rua General Camara, 
Rio de Janeiro. 

Trant, Lawrence B., M.I.E.E., Electrical Engi- 
neer, 253, Calle San Магии, Buenos Ayres 

Trench, J. A., River Plate Electric. Light & 
Tractiou Co, Aguero 451, Buenos Ayres 

Trias, A., Telegraph Superintendent, Central 
Uruguay Railway Company, Monte Video 

Tringham, J. P., Electrical Engineer, Messrs. 
J. А. Loureiro & Co, Масео, A lagoas, Brazil 
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* Tuetonia " (La), Are Lamp Carbon Makers, 
Cale Canyallo 845, Buenos Ayres (L. 
Fontana, Manager) 

Tuffield, Thos. S., Resident Engineer in Chili 
for the Pacific and European Telegraph Co, 
Limited, Casilla 48, Los Andes, Chili 

Turner, Archer, Electrical Engineer, Santa 
Marta, Colombia. South America 

Turner, Charles, Central and South American 
Telegraph Company, Casilla 951, Val- 
paraiso, Chili 

Turner (John) and Sons, Electrical Engineers, 
90с, rua da Uruguayana, Hio de Janeiro 


— u — 


Ugueto, Jose E., Eleetrician Telephone Com- 
pany, Curacoa, West Iudies 

United River Plate Telephone Company, 
Limited, 1193, Calle Kivadavia, Buenos 
А угез See also British DIVISION 

Unwin, А. H., M. I. E. E., Engineer and Manager, 
Са Electrica del Rosario, Limitada, San 
Martin 35 1. Rosario, Argentine Republic 

Uslaender (Victor) & Co, Electrical Apparatus 
Makers, 33, rua General Camara, Rio де 
Janeiro 


— У 


Valadez, F., Resident Engineer, Sociedad Ano- 
nima La Electra Guadalajara, Mexico 

Vallini, Antonio Ре плап, 221-231, 
Montevideo, Buenos Аугез 

Valparaiso Electric l'ramways Co, Valearaiso, 

Van de Putte & Co, Dealers in Electrical 
Machinery, Guatemala City, Guatemala 

Vannet Casa, E ectrical Apparatus Manufac- 
turer, 111, rua Ouvidor, Rio de Janeiro 

Varela, Cuneo & Co, Electrical Knyviueers and 
Contractors, San Fernando, Argentina 

Varela, R., jun., Electrical Engineer, 259, 
Calle F'orida, Buenos Ayres 

Velasco, М. de, Electrical. Engineer, Puebla, 
Mexico 

Velasquez, Carlos M., Director of Venezuelan 
Telezrapha, Caracas, Venezuela 

Vellau, Antonio, Electrical Engineer, 374, 
Calle Alberti, Buenos Ayres 

Venezuela Telephone and Eiectecal Apoliances 
Со, Ltd, Caracas, Venezuela. See also 
BRTTIsH DIVISION 

Victoria Electricity Works, Victoria, Entre Rios, 
Argentina (М. С. Lewa, Proprietor) 
Vila, Manuel A., Consulting Engineer, 210, 
Calle Bolivar, Buenos Avres, Argentina 
Volkmar, W. H, Manager Electric Light Co, 
Puerto Cabello, Venezuela 

Von Braun, Е., Asst. General Manaver, Chilian 
Electric Tramway and Light С, Casilla, 
1557, Santiago, Chili 


— W 


Waddington, J., Electrical Engineer, 130, Calle 
de Mayo, ‘Lucumian, F.C. C. N., Argentina 

Wagner, Emiho, Engineer and Dealer in 
Electrical llaut, Calle Coca 76, Lima 
(Wuyner Lima) 


‘alle 


с Zinder, 


Walker, A. H., Engineer, Man&os Electric Rail- 
way Co, Manios, Brazil 

Walker. Е. P., Tel graph Engineer, Central 
and Sonth American Telegraph Company, 
Santa Elena, Ecuador 

Wallis, Elgar А. Manager Venezuela Tela- 
phone aud Electrical Appliances Со. Ld, 
Caracas, Veurzu la 

Watson, C., Electrical Engineer, 1018, Calle 
san Salvador, Buenos Аугев 

Weiss (C.) & Со, Importers of Electrical 
Supplies, Calle Sau Pedro 111, Lima 

Weiss, Dr. Leopoido, Technical Director, 
Brazilian State Тејергарћа, Rio de Janeiro 

Welch, F. P., Electrical Engineer, Ingarian 
Mining Со, 2, Rebeldes, Мех:со City 

West India and Colombia Telephone Со, Santa 
Marta, Colombia 

WESTERN TELEGRAPH COMPANY, Ltd, 
Monte:ileo Buenos Ayres, Rio de Janeiro, 
Pernambuco, Para, «е. See also BRITISH 
Division, and Advts. pp. cxxxiv. and 
CXXXV. 
Westinghouse Electric and Manufacturing 
Со., 124, Calle Defensa, Buenos Ayres 
Wheeler. J. A., Manager Ecuador Telephone 
Co, Guayaquil, Ecuador 

Whicheilo, W. H.. Electrician, c/o Messrs, 
Victor Uslaender & Cia, Rio de Janeiro, 
Brazil 

Wilson, C., Supt., South American Cable Co, 
Pernambuco, Brazil 

Wilson, Н. S., Superintendent, Puebla Electric 
Li'ht Co. Puebla, Mexico 

Woedekind (E ) у Cis, Electricians, Rosario, 
Argentina 

Wollermann, Carlos, Electrical Apparatus 
Manufacturer, 127, rua do Brazil, Sũo 
Paulo, Brazil 

Wood. T. R., Electrical Engineer, 516, Calle 
Ituzaingo, buenos Ayres 

Woods, Е. Wilson, Electrician, 
Chacabuco, Buenos Ayres 


725, Calle 


mi WX Ses 


Young, C., Telegraph Inspector, State Tele- 
graphs, Montevideo 

Young, V. S., Superintendent, Pacific and 
European Гејеџгаоћ Co. and West Coast 
of America Telezrapli Co, Casilla 988, Val- 
pariso, Chili 

Yslas, Carlos, Civil and Electrical Engineer, 8, 
Calle Principal, Jalapa, Vera Cruz, Mexico 

Islas and Spindola, Telephone Contractors, 
Talapa, Mexico 


Zamora Electricity Works, Zamora, Mexico 
(Señor Licenciado Gareia, Proprietor) 
Zapata, J. M., Electrical Engiueer, Mexican 

General Electric Co, Apartado 403, Mexico 
City 
Zegers, Luis L., Prof. of General Phy-ics and 
Electricity, The University, Santiago, Chili 
Don Alfredo, Telegraph Engineer, 
Government Telegraphs, Buenos Ayres 
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CENTRAL AND 


SOUTH AMERICAN 


DIVISION. 


CLASSIFIED SECTION. 


Complete Particulars of Telegraphic Addresses and. Telephonic Numbers of the Firms included in 
the CLASSIFIED SECTION ll be found in the ALPHABETICAL SECTION, 


The Officials of Electrical Companies, where obtainable, are set out in the ALPHABETICAL 
SECTION. 
REFERENCES : PAGES 
CONTENTS . 19-22 
INDICES TO CONTENTS 25-34, 1338-1340 
INDEX TO ADVERTISERS + .. 37-40 
ADVERTISERS’ TELECRAPHIC ADDRESSES 5" РЕ -— .. 87-40 
ALPHABETICAL LIST OF TELEGRAPHIC ADDRESSES . e». facing 757 


ELECTRIC LICHT ENCINEERS AND CONTRACTORS. | 


Abamevali, Camilo, Merida, Venezuela 

Allia (F.) & Co, Chacabuco, Argentina 

Almeida (Rufino de) & Co, Ribeirão Prato, Brazil 

Androgué Electric Light Co, Lomas, Argentina 

Aparicio (Juan) e Hijos, Quezaltenango, Guate- 
mala 


-Arens, Fernando, Rio Claro, Brazil 


Aschoff and Guinle, 55, Rua do Ouvidor, Rio de 
Janeiro; and 7, Rua Direita, Зло Paulo, 
Brazil 

Bogota Electric Light Co, 60, Carrera, 15, Bogota, 
Colombia 

Caasels (F. R.) & Co, Buenos Ayres 
Chacabuc& Electricity Works, 
Argentina 


Chacabuc$, 


"Companliia Luz Electrica, Sao Carlos do Pinhal, 


Estado do São Paulo, Brazil 
‘Companhia Mineira de Electricidade, Juiz de 
Fora, Minas Geraes, Brazil 


Companhia Agua e Luz, Rua S. Beuto, 59, and 


Р.О. Вох 76, Sad Paulo, Brazil 

Compania Alemana Transatlantica de Electrici- 
dad, Buenos-Ayres, Argentina 

Compania anonima Electrica, Bucaramanga, 
Colombia 

Compañia de Alumbrado Electrico, 14, Calle 
Yerbal, Monte Video, Uruguay 


Compañia Nacional “ Luz Eléctrica," Calle Cer- ~ 


rito 108, Monte Video 
Compahia Popular de 
Argentina 


Electricidad, Moron, 


Cordoba Electric Light and Power Company, 
761, Avenida de Mayo, Buenos Ayres ; aud 
at Cordoba, Argentina 

Costa Rica Electric Light and Traction Co, Ltd 
San Jose and Cartago, Costa Rica 

Durango Electric Light Co, Victoria, 12, Durango, 
Mexico 

Electra, La (soc. anon.), Guadalajara, Mexico 

Empresa Electrica de Guatemala, Guatemala 

Empresa Luz Electrica. de Adrogue, Adrogue, 
Buenos Аугез 

Empresa Luz Electrica de Chivilcoy, Chivilcoy, 
Buenos Ayres 

Empresa Luz Electrica, Quilmes, Buenos Ayre, 


Argentina 

Empreza Luz Electrica de Mendoza, Mendosa, 
Argentina 

Emprem Luz Electrica, · Alagoas, Maceio, 
Brazil 


- Ешргега Luz Electrica Spinetto, Calle Cuyo, 
Buenos Ayres 
Finlayson, J., Electric Light Co, 
Argentina 
Gamboa (N. de) & Cia, Cienfuegos, Cuba 
Guanajuato Power and Electric Co, Guanajuato, 
Mexico 
" Guimaráes, 
Brazil 
Havana Electricity Co, Havana, Cuba 
Hopkins and Gardom, 349, Calle Bartholomé 
Mitre, Buenos Ayres 
"Howe, C. Herbert, Caixa, 120, Pernambuco, 
Brazil 


Tucuman, 


Francisco, Sabará, Minas Gerdes, 
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Lima Electric Light Co, Lima, Peru 
Lopez, J. Ignacio, Sun Marcos, Guatemala 
~ Loureiro (J. A.) & Co. Maceio, Brazil 
\Maceio Electric Lighting Co, Maceio, Brazil 
~ Manáos Electric Lighting Co, Manaos, Brazil 
Maracaibo Electric Company, Maracaibo, Vene- 
zuela, S. America 
~~ Mercedes Electric Light Co, Mercedes, Argentina 
Mexican Electric Construction and Supply Co, 
Mexico 
Mexican Electric Works, Ltd, 905, Calle Apartado, 
Mexico 
Mexican General Electric Company, Plazuela 
de Guardiola, and Apartado 403, Mexico 
Monterey Electric Light and Power Co, 
Monterey, Nuevo Leon, Mexico 
Monzon y Cia, Huehuetenango, Guatemala 
Palacios, Carlos G., Pl. de Mercado de 5. Pablo, 
Caracas, Venezuela 
Paludan, T., 63, PlazaA. Pinto, Valparaiso, Chili 
Panama Electric Light Company, Panama, 
Central America 
~ Primitiva Gas and Electric Lighting Co See 
Cia Primitiva de Gas 
Puertozuelo Light and Power Co, Puertozuelo, 
near Puebla, Mexico 
Regla Power Co, Apartado 95, Расћпеа, Mexico 
Reilly, H., Hotel Pusaje, Havana, Cuba 
~ Rosario Electric Со See. Cia Electrica del 
Rosario, Ltd it.. суш 7. Vep c 
Balorzano, J. М.. Зап Marcos, Guatemala | 
Smith, L. B., Electric Light Works, Curacoa, 
West Indies 
South American Electric Co, Calle Victoria, 
Buenos Ayres 
Spanish American Light and Power Co, 1, Calle 
Monte, Havana, Cuba 
Tampico Municipal Electric Works, Tampico, 
Mexico 
Trench, J. A., Aguero 451, Buenos Ayres 
Velasco, F., Arequipa, Peru 
Westinghouse Electric & Manufacturing Co, 124, 
Calle Defensa, Buenos Ayres 


ELECTRICAL ACENTS. 


Arens Irmãos, Rua da Quintanda 147, Rio de 
Janeiro, and Jundiahy, Estado Зао Paulo, 
Brazil 

Arozarena, R. M. de, 1a, del Alamo, Mexico City 

Burbank, P., Calle Quilca, Lima, Peru 

Fuhoken & Bechtel, 747, Calle Alsina, Buenos 


Ayres 

Hale (5. B.) Co, Ltd, 25, Calle de Mayo, Buenos 
Ayres 

Herouard, P., Calle de Villalta 60. Lima 

Ludowieg & Co, Calle de Ucayali 76, Lima, Peru 

Lumley, Frank, M. I. E. E., Casilla 18D, Santiago, 
Chili 

Macadam (J. К.) & Co, 529, Calle Venezuela, 
Buenos Ayres 

Menchaca (G.) & Cia, Calle del Correo, 29, Lima, 
Peru 

Minero Mexicano (El), Patent, Trade Mark and 
Copyright Agency, ба, Independencia No. 1, 
City of Mexico 

Nery da Fonseca, Г., Р.О. Box 202, and 60, Rua 
Marquez de Olinda, Pernambuco, Brazil 

Saavedra, Bénard y Ca, Casilla 441, Valparaise, 
Chili 


Schroder (С. M.) & Co, Calle Mechormalo 138, 
Lima, Peru 

Straube, Otto, M. I. E. E., 1709, Calle Cangallo, and 
220, Calle Rodriguez Penn. Buenos Ayres 

Wagner, Emilio, Calle Coca, 76, Lima 

Weiss (C.) & Co, Calle San Редго, 111, Lima, 
Peru 


ELECTRICAL APPARATUS MANUFACTURERS. 


Agencia Edison, 3, Santa Catarina 4, Mexico City 

Aguirre Hermanos, Avenida Cinco de Mayo, 
Mexico City 

Ambrust, Reinhardt, Campinas, Brazil 

Anglade (J. E.) & Sona, Corrientes, 655, Buenos 
Ayres 

Ascorve у Gayosso (Cia Ind.), 5, Mariscala, Mexico 
City 

Barozzi, Baudolino, 1056, Calle Pielad, Buenos 
Аутез 

Basin (C.) & Co, 115, rua Ourives, Rio de 
Janeiro 

Companhia  Brazileira de Electricidade, 109. 
117, Rua Ouvidor, Rio de Janeiro 

Fernandez, Malmo & Co, 74, Rua do Hospicio, 
Rio de Janeiro 

Fontan, Pablo, 890, Cuyo, Buenos Аугез 

Giroud & Co, Maipu 562, Buenos Ayres 

Gonbet, А., 95, Rua Catedral, Santiago, Chili 

Gonzalaz, Medina, J. M., 4 Estauco de Мијегео, 
Mexico City 

Hald, A. G., 56, Bulnes, Santiago, Chili 

Нез, Otto, 667, Florida, Buenos Ayres 

INDIA RUBBER, GUTTA PERCHA AND 
TELEGRAPH WORKS COMPANY, LTD, 
140-142, Calle Reconquista, Buenos Ayres 
(Sdvergray Buenosaires, 15:7) See Advt., р. 534 

Mart ins (J.) & Quadros, 97, Rua Ouvidor, Rio де 
Janeiro 

Merino & Co, 127 Rua Ouvidor, Rio de Janeiro 

Nowalewski, J., Bueuos Ayres 

Porritt, T. G., Buenos Ayres 

Prichard (Н. W.) & Со, 157, Rua Sete de 
Setembro, Rio de Janeiro 

Rivero, Luis, 4 Ave Tacuba, Mexico City 

Rodde, Leon, 115 Rua do Rosario, Rio de Janeiro 

Schnabl y Lutz, 171, Calle Florida, Buenos 
Ayres; and at Monte Video 

Sociedad Anonima Empresa Indicador Eléctrieo 
Automatico, Buenos Ayres 

Uslaender (Victor) & Co, 33, Rua General 
Camara, Rio de Janeiro 

Vannet Сава, 144, Rua Ouvidor, Rio de Janeiro 

Wollermann, Carlos, 127 Rua do Brazil, Süo 
Paulo, Brazil 


ELECTRICAL ENCINEERS (Consulting). 


Abella, Juan, 691, Calle Bolivar, Buenoa Ayres 

Agote, Carlos, 183, Calle Florida, Buenos Ayres 

Amaral, Dr. Lucio de, Cia Urbana de Electricidad, 
Para, Brazil 

Andrada, E. de Aguiar, São Paulo Railway Co, 
Зло Paulo, Brazil 

Angus, J., 748, Calle Avenida Mayo, Buenos Ayres 

Arizpe, R. de, 6, Calle del 5 de Mayo, Mexico 

Aschoff, Dr. A., Tijuca Electric Railway, Tijuca, 
55-57, Calle Ouvidor, Rio de Janeiro 

Avare, F., Electric Tramway Co, Panama, Cen- 
tral America 
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Bain, H. E., Palermo, FOI, Buenos Ayres 

Barr, Н. A., 965, Calle Cuyo, and 722, Calle 
Martin Garcia, Buenos Ayres 

Barrth (E.) y Cia, 490, Calle de Mayo, Monte 
Video 

Bash, Hermanos & Co, 1663, Calle Montes de 
Oca, Buenos Ayres 

Beausire, A., Manager Compania, Nacional “ Luz 
Electrica," 108, Calle Cerrito, Monte Video 

Bennett & Henry, Necochea, 655, Buenos Ayres 

Bennett, Percy, M., Gore Court G,“ Calle de 
Roma, Clara, Mexico 

Blackburne, E. B., Cia Luz Electrica, Зао Carlos 
do Pinhal, Estado de Sad Paulo, Brazil 

Bouwer, J. H., Cia Primitiva de Gas у Alumbrado 
Electrico de Buenos Ayres, 456, Calle 
Suipacha, Buenos Ayres 

Bovet, С. С. L., Talleres Sola, 
Аугев 

Braga, Mario, 57, Rua do Ouvidor, Rio de Janeiro 

Braga, Mello, 26, Rua do Hospicio, Rio de Janeiro 

Bright, Charles, Calle Victoria, Buenos Ayres 

Butler, J. F., 8. Pearson & Son, Ltd, Salina 
Craz. Mexico 

Buxton, Cassini & Co, 454, Calle Cuyo, Buenos 
Аугев 

Calastreme, Ј. С., 230, Calle Florida, Buenos 
Аугев 

Carnughan, E. D., Ventanas Consolidated Mining 
and Milliug Co, Corona, Durango, Mexico 

Саговіо, J., 433-435, Suipacha, Buenos Ayres 

Cassels, F. K., 97, Calle Casilla, Buenos Ayres 

Cassels, Frank. [д Plata, Argentina 

Caasels (W. R.) & Co, 47, Calle Florida, and 
Ваггасая al Sud, Buenos Ayres 

Chaves, А. К., 116, Rua Чо Ouvidor, Rio de 


F. C. S., Buenos 


Janeiro 

Chermont, Silva & Miranda, Вох 252, Para, 
Brazil 

Clapham, George Henry, Mazapil Copper Co, 


Concepcion del Oro, Saltillo, Mexico 

Clark, E. G., River Plate Electric Light and 
Traction Со. Ltd, La Plata, Argentina 

Collin, Emile, c/o Messra, Hudlet, Kat, Calle 
San Diego, y Avenida Juarez, Mexico 

Comber, А., Talleres, Sola buenos Ayres 

Compania de Luz Eiectrica, Paseo Colon, Buenos 
Ayres 

Compania de Luz Electrica, Valencia, Venezuela 

Cooper, Hugh L., Mexico Light and Power Со, 
Mexico 

Cornish. J. T., A. M. I. E. E., Cia General de Elec- 
tricidad, 761, Calle Avenida де Mayo, Buenos 
Ayrea 

Cunha, Manuel Ignacio da. Empreza Industrial 
Gram Para, Para. United States of Brazil 

Currie, №. M., Planta Electrica de la Compania 
de Gas, Calle General Aldunate and P.O, 
Box 1255, Valparaiso, Chili 

Daniell, T. C., Villa Formosa, Chaco Central, 
Buenos Ayres 

Danvers, Ernesto, X. I. E. E., 475, Bartolomé Mitre, 
Buenos Ayres (Dancers Виспозаатев) 

Dates, W. Н. J., 383, Calle Alsina, Buenos 
Ayres 

Davida, R. С. B., M. I. E. 
Brazil 

Dean, E. W., Havana Electricity Co's Works, 
Havana, Cuba 


Dela porte, I., Apartado 647, Havana, Cuba 


Ek, Pedreira, Зло Paulo, 


Diehl, Rudolf, 116, Rua do Hospicio, Rio де 
Janeiro 

Dieseldort!, W. A., Coban, Guatemala, Central 
America 

Dirks, Р. G., 383, Calle Alsina, Buenos Ayres 

Drugman, Leon, NM. I. E. E., Société Anonyme du 
Gas de Rio, Rio de Janeiro 

Escalante (E.) e Hijo, Merida, Yucatan, Mexico 

Evaus, C. W., 14, Calle Sau Francisco 7, Mexico 
City 

Ewing, A. J., Minas Geraes, Brazil 

Еще, Juan D, 834, Calle Moreno, Buenos 
Ayres 

Font, 0. M., Apartado 80, Cienfuegos, Cuba 

Franke, Otto, 1655, Calle Corrientes, Buenos 
Ayres 

Garrett, Easton, 56, Calle Balcarce, Buenos Ayres 

Garrido y Castro, Calle Мејко 1736, Buenos 
Avres 

Giorgi, Cesar, 513, Calle Artes, Buenos: Ayres 
Argentina 

Girshausen, Adolfo, Cia Nacional“ Luz Electrica," 
Calle Camaras 54, Monte Video 

Graham, Malcolm, F. C. C. A., 299, B. Mitre, 
Buenos Ay res, Argentina 

Grant, P., Calle Sola, Buenos Ayres 

Graves, C. B., Sao Рашо Railway, Light and 
Power Co, Sao Paulo, Brazil 

Gray, H. II. R. de, Compania Electrica de Regla 
у Guanabacoa, Regia, Rio de Cuba 

Greenwood, G., Jalapa Railway and Power Со, 
Jalapa, Уега Cruz, Mexico 

Greenwood, W. F., Havana Electric Co, Havana, 
Cuba 

Greve, Ernesto, Manager Einpresa Eléctrica de 
Guatemala, Guatemala 

Grill y Del Cainpo, 572 Calle Victoria, Buenos 
Ayres 

Guitard, Antonio, c.s. “Norseman,” Western Tele- 
graph Co, Caixa. 117, Pernambuco, Brazil 

Hassler, Carlos, Calle Belgrano, 525, Buenos Ayres 

Herineasen, J. L., Apartado, 403, Mexico 

Heynemann, Carlos, Avenida de Ја Republica, 
Buenos Аугев 

Heywood, C. F., M. I. E. E., Casilla del Correo, 16, 
Valparaiso, Chili 

Hoffman, J. F., Mexican Electrical Construe tion 
aud Supp ly Co, Mexico 

Holo, E., West nghouse Electric and Manu- 
tacturiug Co, 126. De'enaa, Buenon Ayres 

Hommel, ли Telephone Co of Costa Rica, 
San Jose City, Costa Rica 


Hoskoid, C. A., 1220, Calle Charcas, Buenos 


Ayres 
Hume, В. C., 212, Calle Cuyo. Buenos Ayres 
Indicador Electre-Automatic, 527, Calle Riva- 


davia, l'uenos Ayres 

James, Н. К., Luz Electrica, San. Juan, Colon, 
Argentina 

Johannsen. C. X., 1, Мекашео, Serena, Chili 

Jones, G. Н. Casilla 1507, Santiago. Chili 

Kerr, Allen, Casilla 490, Santiago, Chili 

Kesel Guillermo) у Cia. 253, Calle Reconquista 
& 8, Calle Pieza, Buenos Avres 

Klinge & Cia. 2900, Calle Victoria, Buenos A vres 

Roch (F.) y Cia, 354, Calle Peru, Buenos Ayres 

Кена, Dr. A., 58, Kua Gon alves Dias (Р.О. Box 
200 Rio de Јапсто 

Laffin, R. T.. Manila Electric Railway, Light and 
Power Co, Mauila, Philippines 
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Гаггоу, Pedro, 945, Calle Moreno, Buenos Ayres 

Lavenere, L., Maceio, Brazil 

Laville y Kalbus, 1319.21, Calle Rivadavia, 
Buenos Ayres 

Le Grand, W. H., Imbituba, Estado de Sta. 
" Catnarina, Braz 1 

Leipner, Juan A., 1035, Calle Australia, Buenos 


Ayres 

Lindop, Vernon, River Plate Electricity Co, 
Ltd, Casilla de Corres, 12, La Plata, Argen- 
tiue 

Lohse (G.) & Co, 9 and 10, Calle de la Palina, 
Mexico 


Loubiere, Bernard. 578, E«meralda, Bueaos Ayres 

Lumley, Frank, M. I. E. E., Casilla 18D, Santiago, 
Chili 

Mansfield, E., Electric Light Со, 
Central America 

Marciale, Juan, 75, Calle Alvear, Cordoba, 
Argentina 

Marques, J. F., 80, Виа баша Luzia, 
Janeiro 

Martin, Enrique W., Chilian Electric Tramway 
and Light Railway Со, Вох 103, Valpariso 

Masenet, D., Plaz Guardiola, Mexieo City 

Mead, D. G., Guanajuato Power and Electric 
Co. Guanajuato, Mexi о 

Mertsching. Fr., Casilla 20, Santiago, Chili 

Morize, Henry, 79, Rua Goncalves Dias, Rio de 
Janeiro 

Obst, M., Chief Engineer, Empresa Electrica 
de Guatemala, Guatemala, Ceutral America 

Ortiz. Aureliano, 1851, Calle Venezuela, Buenos 
Avres 

Oslander, 
Ayres 

Parfit, W. G. S., Calle Tigre, Buenos Аугев 

Parsons. E. A. A., Cordoba Light & Power Co, 
Cordoba, Argentina 

Peck, Sarmuel C., Plazuela de Guardiola, Mexico 
Ayres 

Pietach, James A., San Juan Light & Transit 
Co, San Juan, Porto Rico 

Prudhomme, W., 564, Calle Cordoba, Buenos 
Ayres 

Puente, G. A., B. Mitre 475, Buenos Ayres 

Quexedo, Juan, 844, Aveneda Mayo, Buenos Ayres 

Randolph, H. L. M. I. E E., 142-142, Reconquista, 
Buenos Ayres 

Randoval, E.. Zscatecas, Mexico 

Recalde, Durante y Cia, 910, Calle Corrientes, 
Buenos Ayres 

Repaold, J. Geary, Caixa do Correo 55, Riv de 
Janeiro 

Robinson, J. K.. Huerfanos, 644, Santiago ; 
Iquique, Chili 

Rodde (Leon) & Co, 115, Rua Rosario, Rio de 
Janeiro 

Rowbotham, J. McKean, 951, Calle Corrientes, 
Buenos Ayres 

Salazar, Prof. А. E., The University, Santiago, 
Chih 

Santa-Cruz & Ollivier (A. H.), Mexico City 

Solidan, Carlos Рах, M. I. E. E., Lima, Peru 

Spencer, F. F., Mexican General Electric. Co, 
Apartado 403. Mexico City 

Steed. F. O., Peruvian Telephone Co, Apartado 
846. Lima, Peru 

Хлетпегеја, Isidore, G. & О. Braniff & Co, 19 
Calle Cadena, Mexico City 


Panama, 


Rio de 


Carlos, 615, Calle Corrientes, Buenos 


and 


Stewart, John E., 788, 
Аугев 

Stuart- Fox, Julius James S., Western Telegraph 
Co, Rio de Janeiro, Braz l 

Tejada, J. de D., 98 Consulado, Havana, Cuba 

Terizzano y Cia, 250, Calle Florida, Buenos 
Аугез 

Thompson. Milton T., Apartado 405, Mexico City 

Tolley, а. W., 529, Calle Venezuela, Buenos 
Аугев 

Trant, Lawrence B., M. I. E. E., 253, Calle San 
Martin, Buenos Аугез 

Tringham, J. P. (Messrs, J. A. Loureiro & Со), 
Maceio, Alagoas, Brazil 

Turner (Јоћп) & Sons, 90c, Rua da Uruguayana, 
Ко de Јашего 

Unwin, A. H., M. I. E. E., San Martin 554, Rosario, 
Argentina 

Varela, K., jun., 259. Calle Florida, Buenos Ayres 


Velasco, M. de, Рае а, Mexico 


Calle Victoria, Buenos 


Vellau, Antonio, 374, Caile Alberti, Buenos 
Avres 

Villardi, Francisco, 223, Calle Esmeralda, Buenos 
Ayres 


Vogling, Alejandro, Villa Maria, ааа 

Welch, F. P., Ingarian Mining Со, 2, Rebeldes, 
Mexico City 

Zapata, J. M., Apartado 405, Mexico City 


ELECTRICAL ENCINEERS (Manufaoturing). 


Arce (J.) y Compania, 14, De San Francisco 
Хо, 1, Mexico 

Behrens, Мпа & Co, 70, Rua General Camara, 
Rie de Janeiro 

Braniff & Co, 19, Calle Cadena, Mexico 

Christiany, B. M., 732, Calle Cangallo, Buenos 
Ayres 

Companhia Urbana de Electricidad, Para, Brazil 

Harris (R. J. & Co, Calle Huerfanos, 1066, 
Santiago, Chali 


ELECTRICAL SUPPLIES, MAKERS OF & DEALERS IN. 


Azaretto Bros, 1899, Calle Cuyo, Buenos Ayres 

Bartram & Co, 1147, Calle Cuyo, Buenos Ayres 

Вега! (Alfredo) & Co, Rua Gonçalves Dias 39, 
Rio de Janeiro 

Brode Кес е Со, 506, S. Los Augeles-st, Los 
Anvel-s, Ca. 

Buarque de Macedo (M.) & Co, 25, Rua General 
Camara, Rio de Janeiro 

Companhia Lupton, 41 & 43, Rua S. Bento, Бао 
Paulo, Brazil 

Grove, Carlos, 159, Calle Ituzaingo, Monte Video 

Guuther, W., 508, Calle San Martin, Buenos 
Аугез 

Gutta. Сысопе F., 157, 
Uru:ua 


Sarandi, Monte Video, 


Hahn (Alberto) y Hijos 2379, Calle Cangallo, 


Buenos Аугез 

Ни. Biehn & Co, 55, Rua da Alfandega, Rio de 
Janeiro 

L^revve, E., Panama, Central America 

Manuraeturers. Аде» As ома ion, 308, S. Los 
Angeles-st, Los Angeles, Cal. 

Martins, Joaquin. Ferreira, 80, Rua Sta Luzia, 
Rio de Janeiro 

Orr. John B., Вю de Janeiro, Brazil 

Smart & Co, 36, Rua do Hospicio, Шо de Janiero. 
Brazil 
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Société anon. de Travaux et d'Entreprises au 
Bresil, 79, Кис Primeiro de Marco, Rio de 
Janeiro 

Van de Putte & Co, Guatemala City, Guatemala 


ELECTRICIANS (Consulting, &c.). 


Acevey, Anselmo, Calle Artes 878, Buenos Ayres 

Allen, E., Alajuela, Costa Rica 

Arcos, Prof. А. de, Polytechuie School, Guatemala 

Baechker, H., Compala Alemana Transatlantica 
de Electricidad, Valpariso, Chili 

Beames, Clare F., Mexican Gas & Electric Light 
Со. Ltd, Detlemitas 203, Mexico 

Black, P. A., Chorrillos Gas Works, Lima, Peru 

Docquet, Frank H., со J. P. Clark, Adminis- 
tracion Ferro Carril-ltosario, 743, Avenida 
Mayo, Buenos Ayres 

Вгепшег, James, Lima Electric Co. Lima, Peru 

Broad, Colin, 11, Rua des Palmeiras, São Paulo, 
Brazil 

Broman, R., 1213, Calle Cangallo, Buenos Ayres 

Buxton, Н. J., 533, Calle Florida, Buenos Ayres 

Chantler, E. A., Talleres Tolosa, Tolosa, F.C.S., 
Argentina Republic 

Сі, Jose M., Calle Agraciada 566, Monte 
Video, R.O., Uruguay 

Clarke, Е. A., Central and South American Tele- 
rraph Company, Salina Cruz, Mexico 

Clegg, Charles, Mexico City Electric Traction 
Co, Mexico 

Clisdell, P. A., Calle Cuyo, 531, Buenos Ayres 

Cross. W. G. H. Central and South American 
Telegraph Co, San Juan del Sur, Nicaragua 

Degetan, Otton, Monclova, Mexico 

Delainain. W. G., Plaza Constitucion, F.C.S., 
Buenos Ayres 

Detruch, Enrique, 883, Calle Cordoba, Buenos 
Ayres 

Durand, Jose, 22, Esmeralda, Buenos Ayres 

Dyer, Seth H., Empresa Aluinbrado, Morelia, 
Mexico 

Dysterud. E., Monterey, Nuevo Leou. Mexico 

E-covar, Carlos, Culiacan, Mexico City 

Fernandez, Vicente, Heredia, Costa Rica 

Fisher, H. H., 959, Calle Victoria, Buenos Ayres 

Forrest, J. K., 761, Calle Avenida Mayo, Buenos 
Ayres 

Griswald, Francisco L., La Rioja, Argentina 

Guerrero, Julio, Durango ElectricLight Co, 
Victoria 12, Durango, Mexico 

Hassler, Carlos, Calle Belgrano 525, Buenos Ayres 

Howard, H. S., 229, Casilla, Valparaiso 

Joselevich Hermanos, 1062, Calle Corrientes, 
Buenos Ayres 

Kednev, L. S., Jalaja Railway and Power Co, 
Јајара, Vera Cruz, Mexico 

La Rosa, F., Arequipa, Peru 

Le Roy, Emilio, Calle Rivadavia 2040, Buenos 
Ayres 

McCreary, J. L., District Ry. Co, Mexico City 

MeNider, 8. C., Guatemala, Central America 

Matrangdo, Nicolas, Trinidad, Uruguay 

Minturn, С. J., 451, Calle Cuyo, Buenos Ayres 

Mohr Bell, A., 651, Avenida de Mayo, Buenos 
Ayres 

Monteverde, F. E., Electric Lighting Co, Hermo- 
billo, Sonora State, Mexico 

Murcia, Antonio, 1244, Calle Moreno, Buenos 
Ayres 


Nerson y Cia, Calle Piedad 441, Buenos Ayres 

Niles, H. B., Mexico City Railway, Mexico 

Pedroza, Julio, Concepcion, Paraguay 

Pedrozo, А. N., Cia Paulista, Campinas, São 
Paulo, Brazil 

Platen, L. 1167, Calle Rivadavia, Виепов Ayres 

Radice, A., Bello Horizonte (Minas Gcraes), Brazil 

Rafael, Adam, Esperaza, Mexico 

Rickentin, E., San Miguel, Salvador 

Rodenas( A.) yCia, Guamatelala Nueva,Guatemala 

Roussillion, C., Calle 25 du Mayo y Piedad, 
Buenos Ayres 

Roussillion, H. G., Estacion lauiers, F. C. O., 
Buenos Ayres 

Sanchez, A. F., Toluca, Mexico 

Sawyer, E., Banfield, Buenos Ayres 

Schiaffiuo, Mariano L., Ave. Belen, Guadalajara, 
Mexico 

Schuitzpahn (C.) & Co, 60. Rua do Hospicio, and 
Р.О. Вох 1115, Вю de Janeiro 

Sergel, E. G., 763, Calle Cuyo, Buenos Ayres 

Smith, Carl, Electric Light Works, Curacoa, 
West Indies 

Smith, C. Е. 137, Calle Casilla, 
Argentina 

Straube, A., Talcahuano, Chili 

Sykes, К. C., Cia Luz Electrica, Azopardoy San 
Juan, Buenos Аугез 

Thompson, Milton T., Aportado 405, Mexico City 

Thompson, J. W., Guadalajara, Jalisco, Mexico 

Ugueto, Jose, E., Electrician. Telephone Со, 
Curacoa, West Indies 

Vallini, Antonio, 221-231, Calle Monte Video, 
Buenos Ayres 

Woedekind (Е.) у Cia, Rosario, Argentina 

Wods, Е. Wilson, 725, Calle Chacabuco, Buenos 
Ayres 

У „Јак, Carlos, Jalapa, Vera Cruz, Mexico 

Zegers, Prof. Luis L., The University, Santiago, 
Chili 


Rosario, 


ENCINEERS (Consulting). 


Bach, F. W., Sola F.C. S., Buenos Ayres 

Bowman, J. H., Pan-American Railroad Co, 
Tonala, Chiapas, Mexico 

Brown, Valeutine A., Cabildo 1055, Buenos Ayres 

Castano, А., 1517, Calle Tucuman, Buenos Ayres 

Farinole, Francisco, 587, Calle Esmeralda, 
Buenos Avres 

Faulkner, R. E., Electric Light Works, Curaqua, 
Danish West Indies 

Fonseca, Б. A., 19, Rua Direita Juiz de Fora, 
Minas Geraes, Brazil 

Lobo, Gustave, V. M. Braschi & Bro, 2, Calle 
Cadena, Mexico City 

Lumley, Frank, M. I. E. E., Casilla 18D, Santiago. 
Coli 

Maschwitz, С, 299, Calle В. Mitre, Buenos 
A vres 

Sheppard, T. Clive, A. M. I. C. E., La Paz, Bolivia 


ENCINEERS (Ceneral). 
Hermanos, 1663, Calle Montes de Оса, 


Buenos Ayres 

Bateman, Parsons & Bateman, 265, Calle Маи, 
Bucnos Ayres 

Rell (Alfred) & Co, 540, Calle Reconquista, Buenos 
Ayres 


Bash 
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Colson $Brookhouse & Pyne, 81, Calle 25 de Mayo, | 


Buenos Ayres 
Donzel & Thomas, Cangallo, 474, Buenos Ayres 
Frot & Wicks, 7, Rua do Commercio, Bahia 
Henry, Hubert, Necochea 655, Buenos Ayres 
Hogg (David) & Co, 236-246, Bolivar, Buenos Ayres 
Scott & Hume, 212. Calle Cuyo, Buenos Ayres 
Spinola & Noceti, 1265, Calle Lima, Buenos Ayres 
Vila, Manuel A., 240, Calle Bolivar, Buenos Ayres, 

Argentina 


IMPORTERS OF ELECTRICAL APPARATUS. 


Agar, Cross & Co, Defensa 124, Buenos Ayres 

DeGrys & Carosio, Suipacha 433-435, Buenos Ayres 

Dermit, S., 1970, Calle Rivadavia, Buenos Ayres 

Leinos, Ferreira & Co, Rio de Jaueiro 

Macedo (M. Barque de) & Co, 39, Rua da 
Ouitanda, Кло de Janeiro 


Nocetti (M) & Cia, 855, Calle Cangallo, Buenos 


Ayres 

Rel (Win) & Co, 48, Rua do Viscondo de 
Inhauma, Rio de Janeiro 

Saavedra, A., Guanajuato, Mexico 

Sandoval, E., Zacatecas, Mexico 


MACHINERY MERCHANTS AND IMPORTERS. 


Betteley & Co, Valparaiso, Chili 

Fry, Miers & Co, 21, Rua Theophilo Uttoni, Rio 
de Janeiro, Brazil 

Hauer (José) e Filhos, Estado do Paraná, 
Curity ba, Brazil 

Hime & Co, 32, Rua Theophilo Ottini, Rio de 
Janeiro 

King, Ferreira & Co, 11, Rua Primeiro de Marco, 
Rio de Janeiro 

Rogers (Henry), Sons & Co, 77, Rue da Alfan- 
dega, Rio Че Jaueira 


PUBLICATIONS, ELECTRICAL АМО CEN ERA. 


Dwjenieria, La (li- monthly), 230, Calle de Florida, 
BuenosAyres ( Ann.sub.,318.) (Manuel A. Vila) 

Minero Мехісапо, El (weekly),4, Calle Chavarri, 
City of Mexico. (F. Bracho, Editor) (Ann. 
sub., 84 U.S., која) 
Review of the River Plate, (weekly) 475, Calle B. 
Mitre. Buenos Ayres (26s. ann. sub.) 
Rivista Maritima Brazideira (monthly), Rua de 
Conselheiro Saraiva 12, Rio de Janeiro 
Revista. Tecnica (monthly), 465, Calle Maipu, 
Buenos Ayres 

Revista Teleyraphica de Mexico (semi-monthly), 
Calle del Refugio 15. Mexico (Е. А. Soni, 
Editor Proprieturio) (35 per annum) 


SOCIETIES AND INSTITUTIONS. 


Institution of Brazilian Engineers, 24, Rua Nova 
do Ouvidor, Rio de Janeiro 

Institution of Engineers of Hiver Plate, 475, 
B. Mitre, Buenos Ayres For ји par. 
ticulars see page 1502 

Instituto de Injenieros, 1072, Huerfanos, Casilla 
487, Santiago, Chili For full purticulars 
see page 1004 


TELECRAPH AND CABLE COMPANIES. 


Compania Telegrafica del Rio de la Plata, 287- 
291, Calle San Martin, Buenos Ayres Sce 
Western Telegraph Co 


Compania "TTelegrafico- Telefonica de La Plata, 
78. Calle Zubala, Monte Video 

Oriental aud Platenese Telegraph Company, 
Calle 25 de Mayo, Monte Video 

Pacific & European Telegraph Co, Ltd. Stations 
at Buenos Ayres and Mendoza ( Argentina) 
and Valparaiso and Santiago (Chili). 
Manager in Argentina: John Oldham, 
Buenos Ayres. Resident Engineer in Chili : 
Thos. З. Tuffield. Los Andes 

River Plate Telegraph Company, See Western 
Telegraph Со. 

WESTERN TELEGRAPH CO, Ltd, Buenos 
Ayres, Rio de Janeiro, Pernambuco, Para, 
&c. See Advts., pp. cxxxiv. and CXXXV, 


TELECRAPH ENCINEERS. 
Arnot, D., c.. Norseman,” Western Telegraph 


Co, Pernambuco 

Ashton, Geo., Central and South American Tele- 
grapb Company, Guayaquil, Ecuador 

Braga, F. F., 48. rua Goncalves Dias, Rio Janeiro 

Brayshaw, Jaimes, Great Southern Railway 
Company, Buenos Ayres 

Furze, Edwin, M. I. E. E., Cia Telegrafico Telefonica 
del Plata, Buenos Ayres 

Knight, F. W. A., в.в. “ Norseman,” Western 
Telegraph Co, Caixa 117, Pernambuco 

Linford, W., Central and South American Tele- 
graph Company, Lima, Peru 

Mahlstede, G., Central and South American 
Telegraph Co, La Libertad, San Salvador 

Smith, J. В., Central and South American Tele- 
graph Company, Iquique, Chili 

Tuffield, Thos. S., Resident Engineer, Pacific & 
European Telegraph Co, Casilla 48, Los 
Andes, Chili 

Turner, Charles, Central and South American 
Telegraph Company, Casilla 951, Valparaiso 

Walker, F. P., Central and South American 
Telegraph Company, Santa Elena, Ecuador 


TELECRAPH (&o.) SUPERINTENDENTS, MANAGERS 
ANO INSPECTORS (COVERNMENT AND COMPANIES"), 


Atherton, J. T., Mexican Telegraph Co, Vera 
Cruz, Mexico (Manager) 

Bailey, John, West Coast of America Telegraph 
Company, Casilla No. 209, Lima, Peru 
(Agent-General) 

Baptista, Dr. Joao N., Director-General of Tele- 
graphs Rio de Janeiro 

Barrosa, Euclides, Govt. Telegraphs, Rio de 
Janeiro (Asst. Director-General) 

Bauerfeldt, A., Western Telegraph Co, Maran- 
ham, Brazil (Officer in charge) 

Bing, E. L., South American Cable Co, Caixa 
Correio 176, Pernambuco, Brazil 

Bolaños, P., National Telegraphs, Quito, Ecuado 

Carvajal, К. L., Supt. West Coast of Ameri-aTele- 
graph Co, Ltd, Casilla 66, Santiago, Chili 

Carve, Don Carlos A., State Telegraphs, Monte 
.Video, Uruguay (Asst. Director-General) 

Chaplin, W. B., Western Telegraph Company 
Desterro, Santa Catharina, Brazil (Officer in 
charge) 

Cummings, C. E., Р.О. Вох 295, Mexican Tele- 
graph Co, Mexico 
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Cunha, Dr. L. da, Representative of the South 
American Cable Co, Ltd, 1, Rua da Alfondega, 
Rio de Janeiro 

Davenport, E. A., Western Telegraph Company, 
Maranhain, Brazil (Clerk in charge) 

Davidson, C. I. Western Telegraph Company, 
Rio Grande до Sul, Brazil (Supt.) 

Destruge, G., State Telegraplis, Quito, Ecuador 
(Director) 

Dixon, J. H., Central and South American Tele. 
graph Company, Buenaventura, Colombia 

Fell, O., Western l'elegraphiCo, Pernambucoi Supt.) 

Ferrei iros, Capt. D. Carlos, Director-General of 
Government Telegraphs, Lima 

Foy, A., Western Telegraph Co, Pernambuco, Brazil 
(Asst.-Supt.) 
Geinmill, T., Ceutral and South American Tele- 
graph Company, Coatzacoalcos, Mexico 
Gonzalez, Camilo A., Government "l'etecraphis, 
Mexico Hirse er 

Greenwood, H. B., Western and Pacific Euro- 
pean Telegraph Companies, СазШа 1164, 
Buenos Ayres, Argentina (Agent) 

Holines. C. E., Clerk in Charge, South American 
Cable Co, Fernando de Noronha 

Lauza, F. A., London Platino Brazilian Telegraph 
Company, Monte Video (Inspector-General) 

Lloyd. E. L, Western Telegraph Company, 
Pernambuco, Brazil (Supt.) 

Lopez, Pedro, Bolivar 240, Buenos Ayres (In- 
вресфог General) 

Mardock, Richard H.. Amazon TelegraphCompany, 
Manaos, Amazonas, Brazil (Clerk in charge) 

McClelland, Alex., Pacific and Eurpean Tele- 
graph Co, Mendoza, Argentina (Inspector) 

McDonald, A. J., Electric Street Railways, 
Mexico City (Traffic Supt.) 

McNeil, D., Western Telegraph Со, Rio de 
Janeiro ! Representative) 

Mardock, Win. H., Amazon Telegraph Co, 
Santarem (Clerk-in-Charge) 

Marvaez, E. de, Posts and Telegraphs, Bogota 

Mitchell, Chas., Cia Telegratica Mexicana, Vera 
Cruy, Mexico 

Nevill, IH., Superiptendent, 

Nicolson Wertern Buenos 

Ayres ‘Supt.’ 

Noquiera, P. A., Companhia Paulista, Campinas, 
sao Paulo, Brazil (Inspector) 

Norero, Ramon Luis, State Teleyraphe, Santiago, 
Chili (Chief. Inspector, 

Nosworthy, W. F., Western Telegraph Company, 
Pernambuco, Brazil (Supt.) 

Oldham, J. A.. Western Telegraph Со, Monte 
Video Supt’ 

Oldham, John, Western Telegraph Co, Monte 
Video (Manager) 

Osejo, Aristides, Managua, Nicaragua (Inspector 
General 

Oxlade, W., Western Telegraph Co, Bahia. Brazil 
(Мир. 

Padbury, P. G.. Western Telegraph Со., Rio de 
Jnueiro Supt.) 

Pedrozo, A. Х. Cia Paulista, Campinas, 5йо 
Paulo, Brasil 

Phillips, Т. В., Western Telegraph Co, Fortaleza, 
Ceara, Brazi Otticer- in- Charge) 

Pinkas, Dr. Julio, State Telegraphs and Tele- 
phones, Sucre, Bolivia Director-General) 
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Ponciano,J.F.,GuatemalanTelegraphs,Giatemala 

Porton, Guillermo, Santiago, Chili ( Director) 

Ramirez, Col. J. ‘Santos, Managua, Nicaragua 
(Director-General) 

Rampoo, Don Juan (Director), Monte Video, 
Uruguay 

Randolph, H., Agent of South American Cable 
Co, Buenos Avres 

Reidy, H J., M.LE.E., Western Telegraph Со, 
Hio де Janes (Representative) 

Robertson, W. S., M.LE.E., Western Telegraph 
Co, Caixa 121 Para, Brazil (Supt.) 

Santos, Don Е. Garcia y, Monte Video, Uruguay 
( Director-General of State Telegraphs 

Sell, А., Western Telegraph Company, Santos 
Brazil (Supt.) 

Stallibras, ., M. I. E. E., A. M. I. C. E., Amazon 
Telegraph Co, Para, Brazil 

Tarver. К. H. C., Western Telegraph Co, Rio 
Janeiro, Brazil (Asst. Supt.) 

Travis, J., South American Cable Company, 
Fernaudo, Хогопћа, Brazil 

Tiddy, James, Central and South American 
Telegraph Company. Buenos Ayres 

Velasquez, Carlos M., Venezuelan "l'elegraphs, 
Caracas, Venezuela 

Young, У. S., Pacitie and European Telegraph 
Co, and West Coast of America Telegraph 
Со, Casilla, 988, Valparaiso, Chili (Supt.) 


TELEPHONE COMPANIES. 
Bogota Telephone Co, Bogota, Columbia 
Chili Telephone Company, 14, Galeria San Cat los, 
Santiago, Chili See also BRITISH DIVISION 


Companhia Telephonica do Para Belem. Para, 
Brazil 

Compañia Columbiana de Telefonos, Bogota, 
Columbia 


Compania Co-operativa de Telefonos, 1294. Calle 
Cangallo, Buenos Avres 

Compaiua de Telefonos de Concordia, Concordia, 
Entre. Rios 

Compania de Telefonos de Parana, Entre Rios 

Compania de Telefonos de Santa Fe, Santa Fé, 
Argentina 

Сошраша Telefonica de la Provincia de Buenos 
Avres, 52, Calle San Martin, Buenos Avres 

Compania Telefonica Mexicana, Mexico City 

Co-operative Telephone Co Sce Cia Со-оре vies 
de Telefonos 

Сигагоп Telephone Co, Сигагоа, West Indies 

Есма ior Telephone Co, Guayaquil, Ecuador 

Empreza Teleohonica, Maccio, Brazil 

Empreza Teleplionica Nitherohy e Rio de Janeiro, 
221. Rua Visconde de Uruguay. Nitherohy ; 
and Rua da Финала + 50, Kio de Janeiro 

Maracaibo Telephone Co, Maracaibo, Venezeula, 
South America 

Monte Video Telephone Co, Lul, Calle Rincon 
Monte Video ` See also British Divisios 

Peru Telephone Company, Casilla, 155, Lima 

Suciedad Co-operativa ‘Telefonica Nacional. 89, 
Pl. de la Independencia, Monte Video 

River Piate Telephone Co, 
1193, Calle Rivadavia, Buenos Ayres 

Venezuela. Telephone and Electrical Appliances 
Company, Limited, Caracas, Venezuela See 
also BRITISH DIVISION 

West India and Columbia Telephone Со, Sinta 
Marta, United States of Coiumbia 
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AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, 


95, LIBERTY-STREET, NEW YORK. 


In 1884 the American Institute of Electrical Engineers was organised in 
New York City, with the following purpose, as stated in the rules (as since 
amended) :— 

“The objects shall be the advancement of the theory and practice of 
electrical engineering and of the arts and sciences connected with the production 
and utilisation of electricity and the maintenance of a high professional standing 
among its members. Among the means to this end shall be the holding of 
meetings for the reading and discussion of professional Papers and the publication 
of such Papers, discussions and communications as may seem expedient.” 

The oflicers of the Institute are a President, six Vice-Presidents, twelve 
Managers, a Secretary and à Treasurer, who hold office as follows :— The President, 
Secretary and Treasurer, one year; the Vice-Presidents, two years; and the 
Managers, three years. The President, a Vice-President or а Manager shall not 
be eligible for immediate re-election to the same оћсе. At the annual meeting 
the President three Vice-Presidents, four Managers, Secretary and Treasurer аге 
elected, whose terms of ottice commence on the fourth Friday in September. 


OFFICERS AND BOARD OF DIRECTORS—1903-1904. 


Presulent—Bion J. ARNOLD. 
Term expires 1904. 


Past Presidents. 


Dr. Norvin Green, 1854-85-86. Frank J. Sprague, 1892-93. 
Franklin L. Pope, 1886-87. Dr. Edwin J. Houston, 1893-94-95. 
T. Comm rford Martin, 1887-88. Dr. Louis Duncan, 1895-96-57. 
Edward Weston, 1888-89. Dr. Francis B. Crocker, 1897-98. 
Prof. Е ihu Thomson, 1359-90. Dr. А. E. Kennelly, 1393-1900. 
Prof. W. А. Anthony, 1590-91. Carl Hering, 1900-1. 

Alexander Graham Bell, 1891-92. Charles P. Steinmetz, 1901-2. 


Charles F. Scott, 1902-3, 
Junior Past Presidents. 


Charles F. Scott. Charlcs Р. Steinmetz. 
Vice-Presidents. 
Terms expire 1904. Terms expire 1905. 
С. О. Mull!oux. Calvin W. Rice. 
Dr. Schuyler 8. Wheeler. Kalph D. Mershon. 
W. $. Barstow. 
Managers 
Terms expire 1904. Terins expire 1905. Terms expire 1906. 
John W. Leh, Jr. Gano S. Dunn. Dr. Samuel Sheldon. 
Prof. W. E. Goldsborough. E. H. Mullin. | А. H. Armstrong. 
Col. Samuel Reter. Charles A, Terry. W. Е. С. Eglin. 
R. Т. Lozier. Townsend Wolcott. | George Е. Sever. 


Terma expire 1904. 
Treasurer—George А. Hamilton, 463, West-street, New York. 
Seeretary—Ralph W. Pope, 95, Liberty-street, New York. 

The Institute year enas in Мау. at рертетоег, 1903, there was a total membersbip 
of 2,839 (includ:ny 150 applications for Associate membership on file) The grades of 
membership are Men ber, Associate, Нор. Member. At September, 1903, there were 
449 full n eu b ra, 2260 associates (and 150 awaiting election as aseociates as above 
mentioned) ага 2 hon. members, leas 32 “ deccased, resigned or delinquent." 

The In-nitu e haa (hke its British prototype) а number of ** local branches.” 

The Boston Branch meets at the Technical Union, Boston. Mr. Ralph W. Eaton is 
secretary. 

The Chicayo Branch meets at the rooms of the Western Society of Engineers, Monad- 
nock building, Chicago. Mr. Peter Junkersfeld is secretary. 
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The Cornell University Branch meets in the Sibley College of the University, Prof. 
G.S Macomber is secretar v. 

Denver Вгапоћ meets in the Assembly Hall of the Denver Gas and Electric Co., 17th- 
street. Мг. Е. \. Sayer is secretary. 

Illinois University Branch meets in the University, Prof. Morgan Brooks ів весте(агу, 

Ohio State University Branch meets in the Electrical Engineering Lecture Room at 
the Univeissy.. Mr. F. C. Caldwell ie secretary. 

Pennsylvania State College Branch meets at the State College. Mr. А. В. Dennington 
is secretary. 

Philadelphia Branch meets at the Eugineers' Club, 1122, Girard-street, Philadelphia, 
Mr. H. F. Swuville за secretary. 

Purdue University Branch meets і" the Electrical Engineering School of the Uni- 
versity. Prof C. P. Matthews is accretary. 

Schenectady Branch meets in the Silliman Hall of Union University. Мг. В. Neil 
Williams is secretary. 

St. Louis Brauch meets in the Engineers’ Club Room, St. Louie. Mr. Gerard Swope 
is secretary. 

Washington Branch meets at the Columbian University. Mr. P. Betta is encretary. 

Wisconsin University Branch meets in the Engineering Building of the University, 
Mr. С. С. Shaad is secretary. 


The Institute now (since March, 1903) extends certain privileges to those who are 
гед Ца у pursuing studies in electrical engineering, who are designated Students. These 
privileges are :— 

l. That of being present at all meetings of the Institute except such business meetings 
as relate to the management, 

2. That of receiving regular aunouncements and printed copies of monthly Trans- 
actions," and 

3. That of purchasing the semi-annnal bound volumes of the * Transactions on 
payment of &3 50 per copy, or such other price as may ђе hereafzer fixed by the Directors. 

A student before receiving these privileges must be endorsed by one fnil member ог 
amociate member, be recommended by the Board of Examiners and aoproved by the 
Directors, and pay in advance annually 83. Students сва hold these privileges for not 
more than three years, and they may be wirüdrawn at any time by a maj rity vote of the 
Directors, These privileges render eligible not only tho:e students who are pursuing 
studies in higher technical institutions, but also young men who are pursuing electrical 
studies either throngh the help of correspon: tence schools or privateiy. 


In connection with the recent munificent gift of $1,000,000 by Mr. Carnegie fora 
"Union Building" fer higher educational parposes, the American Institute of Electrical 
Engineers Has appointed its members upon the joint committee representing the Am. Soe. 
of Mech. Eng, the Am. Inst of Elec, Eng., the Engineers" Clu», and the Аш. Inst. of 
Mining Eug. The members selected to represent the Am. LEE are Messrs. Charles F. 
Sent, Bion J. Arnold and S. S. Wheeler. Mr. C. Е. Scott is chairman of this joint com- 
mittee, and Prof. F. R. Hutton secretary. 


UNDERWRITERS NATIONAL ELECTRIC ASSOCIATION. 
Ртезще— И. C. Eppy, Chicago. 
Vice-President. Secretary and Treasurer, 
W. А. Anderson, New York. C. M. Goddard, 53, Kilby-street, Boston. 


Electrical Committee, 
Chairiin—VF. С. Савот, Boston. 
Wm. McDevitt (Philadelphia). W. H. Merrill (Chicago). 
J. C. Forsy tii (New York). | А. M. Schoen (Atlanta, Ga.). 
E. А. FitzGerald (Syracuse, N. Y.). | А. E. Braddell (Philadelphia). 
E. V. French (Boston). | G. E. Bruen (New York), 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. 


17, S. THIRD STREET, HARRISBURG, РА. 
President: Dr. Ernest Wende, Buffalo, N.Y. 
Secretary: Dr. George E. Bill, 255, North Street, Hariisuurg Pa. 
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INTERNATIONAL ASSOCIATION OF MUNICIPAL 


ELECTRICIANS. 


President :—А. C. Farrand, Atlantic City, N.Y. 
First Vice-President :—\У. M. Petty, Rutherford, N.Y. 
Secretary :—Frank P. Foster, Corning, N.Y. 
Evrecutive Committee : 
Chairman :—Jerry Murphy, Cleveland, О. 

J. В. Yeakle (Baltimore, Ма.). J. W. Aydon (Wilmington, Del.). 
М. J. Donohue (Niagara Falls, N. V.). W. H. Tnompson (Richmond, Va.). 
E. C. Mason (Brooklyn, N. V.). Wm. Crane (Erie, Pu.). 
С. Н. Holderman (Iudianapolis, Ind.). W. H. Bradt (Troy, N. V.). 


AMERICAN ELECTROCHEMICAL SOCIETY. 


929, CHESTNUT STREET, PHILADELPHIA, РА. 
President -—Joseph W. Richards, Ph.D. 
Vice-Presidents : 


Charles M. Hall. W. D. Bancroft, Ph.D. 
Louis Kahlenberg, Ph.D. Chas. А. Doremus, Ph.D. 
Henry S. Carhart, LL.D. W. R. Whitney, Ph.D. 
Manage rs : 
Col. Samuel Reber. 


Edward Weston. W. D. Weaver. 
Samuel Sheldon, Ph.D. E. F. Roeber, Ph.D. 


Secretary :—Chas. J. Reed. 


S. P. Sadtler, Ph.D. 


E. G. Acheson. Carl Hering. 
С. 0. Mailloux. 


THE 


INTERNATIONAL TELEGRAPH CONVENTION of ST. PETERSBURG 


AND THE 


INTERNATIONAL TELEGRAPH 


AND TELEPHONE 


SERVICE REGULATIONS 


AS REVISED AT LONDON, 1903, with the Complete French Text and 
English Translation in Parallel Columns. 


The TRaxst.tion is by MR. С. E. J. TWISADAY, of the India Office, London (hy permission of 
the Secretary of State for India), and Mr. GEO. R. NEILSON, of the Eastern. Telegraph Company, 
London; aud is OrriciALLY ACCEPTED BY Н.М. PosTMASTER- GENERAL, 


All the Alteratious, Additions, Deletions, &с., made at the recent International Telegraph 
Conference held in London sre clearly shown at a glance, and the work is specially designed to 
enable tho«e who deal with International Telegrams to understand the Regulations and Couditions 
under which these Messages are transmitted and the Rules as to Charges, Repetitions, Refunds, Ас. 

There is also much watter of technical interest included in these Regulations. 


AN EXHAUSTIVE INDEX PROVIDES READY FACILITY OF REFERENCE, and the 
method adopted to show the Alterations, Additions and Deletions effected at the London 
Conference is siinple and clear. 

Bound in strong Cloth, price Gs. per copy net. Post free (U. K.), бз. 6d. ; abroad, 7s. 

Or with Interleaved Ruled Paper, 88. Gl., post free 9s. 64. (U. K.); abroad, 104, 
Or with Wide Margins, tor Notes, Өз. Od., post free, 93. Gl. (C. K.); abroad, 10s. 


The Book can be obtained of all Bookscllers at Home, in the Colonies, and Abroad, or direct from 


“THE ELECTRICIAN" PRINTING & PUBLISHING CO., Ltd., 
SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 
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ALPHABETICAL SECTION. 


NoTES.— Telegjraphic and Симе Addresses and Telephone Numbers are shown in italica. 
ELECTRICAL TRADES’ DIRECTORY AND HANDBOOK as complete and 


render “Тнв ELECTRICIAN” 


In order to 


serviceable as possible, the Editors will be glad to receive Chanyca of Addresses, Names and Addreses 
not included in the present Edition, newly Registered Telegraphic and Саме Addresses and 


Telephone Numbers, 


No charge is made for inserting these particulars. 


An «asterisk (“) prefixed to a name indicates that a BIOGRAPHICAL SKETCH appears at the end of the 


book, 


Advertisers in Tug Dingcrony will find prominent reference made to their Advertisements 


and to the E in which they occur. The references are made in heavy type. 


REFERENCES: = 


CONTENTS .. 

INDICES TO CONTENTS 

INDEX TO ADVERTISERS  .. ; Е 
ADVERTISERS' TELECRAPHIC ADDRESSES с. 125 
ALPHABETICAL LIST OF TELECRAPHIC ADDRESSES 


— 


PAGES, 


| ы 95-34, 1338- 1340 
. facing 751 


mec uA. Е 


Abbott, A. V., Electrical Engineer, e/o West. 
inghouse, Church, Kerr & Co, 8, Bridge: 
8%, New York 

Abbott, Eugene B., Automatic Switch Manu- 
facturer, 576, Central Avenue, Cleveland, O. 

Adams, А. D., Con. Enyineer, Box 1377, 
Boston, Masa. 

Adams, Ernest K., Electrical Engineer, 455, 
Mudison-ave, New York 

Adams-Bagnall Electric Co, Cleveland, О. 

Addison, Dr. T., District Manager, General 
Electric Co, San Francisco, Cal. 

Akron Electrical Mfg. Co, Akron, O. 

Albright, H.F., Superintendent, Western Elec- 
tric Co, 463, West-st, New York 

Alleghany Electric Construction Co, Electrical 
Engineers, Hornellsville, N.Y. 

ALLEN (L. B.) & CO (inc.), Solder Flux and 
Commutator Lubricant Manufacturers, 1329, 
Columbia-ave, Chicago, III. See Advt., p. 9 

Allen, Wyatt H., Electrical Engineer, 331, 
Pine-st, San Francisco, Cal. (Edben San 
Francisco, 1870) 

Allis-Chalmers Co, Steam Engine Builders, 
New York Life-bldg, Chicago, Ill. 

Alphons Custodis Chimney Construction Co, 
Bennett-bldg, New York 

American Association for the Advancement of 
Scienoe, Washington, D.C. (L. O. Howard, 
Permanent Secretary; С. А. Watson, М. 
Andover, Мазв., Asst. Sec.) 


American Automatic Switch Co, Pueblo, Cal. 

American Batterv Co, Manufacturera of Storage 
Batteries. 172. South Clinton-et, Chicago. Ш. 

American Bell ‘Telephone Co, 125, Milk-st, 
Boston, Mass. 

American Car Company, Motor Truck Manu- 
facturers, St. Louis, Mo. 

American Circular Loom Co, Conduit Makers, 
Highland-st, Chelsea, Mass. 

American Conduit Co, 170, Broadway, New 
York; and Chicago, Los Angelos, «с. 
American Electric Telephone Co, Makers of 
Telephone Apparatus, 36-58, Jackson 

Bouleva d, Chicago, Ill. 

American Electric Vehicle Co, 56-58, W. Van 
Buren-st, Chicapo, ПІ; and New York 
American Electrical Heater Co, 17-19, Spencer- 

st, Detroit, Mich. 

American Electrical Mfg. Co, Arc Lamp Makers, 
27, North 10th-st, Philadelphia, Pa. 

American Electrical Novelty Mfg. Co, Hudson- 
st, New York 

American Electrical Supply Co, 10Е, Pratt.st, 
Baltimore, Md. 

American Electrical Works, Makers of Wires 
and Cables, Phillipsdale, В.Г.; and at New 
York, Chicago and Montreal 

American Electrician (wonthly), Havemeyer- 
bldg, New York; and Monadnock Block, 
Chicago, III. (Cecil P. Poole, Editor) (Апа 
Sub. Р.О. $2.0) 

American Electrochemical Society, 929, Chest- 
nut-st, Philadelphia, Ра. (С. J. Reed, Sec.) 

Е-р 1 


AME—BAR 


A'neriean Electro- Therapeutic Association, New 
Haven, Conn. (Dr. C. E. Skinner, Sec.) 
Se? also p. 1527 

american Engineer and Railroad Journal 
(Monthly), 140, Nassau-st, New York 
(Subscription $2.50 per annum) 

American Impulse Wheel Co, Makers of Water 
Wheels, 129 & 122, Liberty-st, New York 

AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, 95. Liberty-st. New York 
(Ralph W. Pope, See.) Гог List of Officers, 
see p. lati 

Awuerican Insulated Wire and Cable Co, 211- 
247. 5. detlerson-st, Chicago, III. (N. T. 
Brenner. Manager 

American Journal of scienceand Arts monthly, 
New Haven, Conn. Апп. sub., S6.00 225s.) 

American Miniature and D corative Lamp Co, 
319, Hadson-st New York 

American Railway, Mechanical and Electrical 
Associution, 12, Woodwurd-ave, Detroit, 
Mich. (W. Moser, See.) 

American Retlector and Lighting Co, 199-205, 
Van Buren-et, and 275, Franklin-st, 
Chicago, III. 

American Signal Co, Portland, Me. 

American Society of Civil Engineers, 220, West 
51th-st, New York (О. W. Hunt, Secretars) 

American Society of Mechanical Engineers, 12, 
W. 2151-50, New York (Prof. F. В. Hut- 
ton, Secretary! (Dynamic New Fork) 

American Steel & Wire Co, Wire Drawers and 
Ral Bond Makers, The Rookery, Chicago, 
lil.; aud New York, &s. 

American Street Railway Association, 2020, 
Stute-8t, Chicago, Ш. (W. Caryl Ely, 
President; T. С. Peninyton, Sec. anu Treas. у 

American Street Railway Investment, (annually), 
McGraw Publishing Co, 114, Liverty-st, 
New York (Ann. Sub., P.U., $5.00) 

American TdephoneJuurial (weekly „116 Хазвиц- 
ві. New York (Aun. Sub., P.U., $3.00) 

American Telephone and Telegraph Co, Tele- 
phone-bldy, 119, Milk-st. Boston, Mass. 

American Toll Telephene Co, Telephone Appa- 
ratus Makers, 60, Sheriff-st. Cleveland, О. 

American Trackless Trolly Co, Boston, Mass. 
А. В. Upham, President) 

American Transformer Co, Newark, N.J. 

American Vitritied Conduit Co. Broadway, 
Maiden-In-bldg, New York; and Akron, О. 

American Wireless lelegraphCo, Milwaukee, Wis. 

Anderson (A. & J. M.) Manufacturing Company, 
Mauufacturers of Electric Railway Appa- 
ratua, 280-293, А.-ве, Boston, Мава.; and 
135, Broadway, New York 

Anderson, Douglas, Professor of Electrical 
Enyineering, Tulane University, Louisiana, 
New Orle ns 

Anderson. Homer, Flectio- Magnet Winder and 
Electrical Machinery Manufacturer, 353- 
357, South. el, Peekskill, N.Y. 

Andras (Julius) & Sons Со. Telephone Appa- 
intus Manufacturera, Milwaukee, Wis, 
ANGLO- AMERICAN ‘TELEGRAPH СОМ: 
PANY. Limited, Stock Exchange; Morris- 
bd: 68, Broad st; Mariime-bidg, H and 
10. Bridle st, and 445, Broome-st, New 
York .., and х Broad, 691 Spina) 
See alao он, CoLostan and CoNTINEN- 

TAL Divistons and Advt., p. exxxvi. 
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Ansovia Brass and Copper Со, Ansonia, Conn. 

Anthony, Prof. W. A., Consulting Electrical 
Enziueer and Electrical Expert. Cooper 
Union, and 1427, Madison-ave, New York 

Archbold-Brady Co, Electrical Engineers, 918- 
920, University-bldg. Syracuse, N.Y. 

Armour Institute of Technology, Chicago, Ш. 
(Dr. Gunsaulus, President) 

Armstrong & „Fergus. Consulting Electrical 
Engineers, Fisher-bldg, Chicago, Ш. 

Arnold. Bion J., Consulting Eleetrieal Engineer, 
1541. Marquetto-bldg, Chicago, Ш. 

Arnold Electric Power Station Co, Electrical 
Enymeers & Contractors, 1539, Marquette- 
Марџ. Chicago, Ш. 

Association of Е хоп Illuminating Cos, 56-58, 
Pine-st, New York (W. S. Barstow, Sec.) 

Assosiation of Railway Telegraph Supermten- 
dents, Coiby and Abbott-bldg, Milwaukee, 
Wis. (FP. W. Diew, Sec.) 

Atlantic In-nlated Wire and Cable Co, 120, 
liberty =t, New York 

Austin (M. В.) & Co, Switch Makers, 56 and 
58, W. Van Buren-st, Chicago, Ш. 

Automatic Electric Со, Makers ot the Strowger 
Telephoue Apparatus, Chicago, Ш. (A. G. 
Wheeler, Gen, Man.) 

Automatic Switch Co, Makers of Motor Starters, 
&с.. 131, Liberty-st, New York 

Automobile Review (Weekly), Bualtimore-bldg, 
21, Quinev.st, Chicago, Ш. (Ann. Sub., 
P.U., $3.00) 

Ayres, Dr. 8. Brown, Professor of Physics 
and Electrical Engineering, Tulane Uni- 
versity, New Orleans, La. 


Babcock & Wileox Company, Boiler Makers, 
85. Liberty-st. Хем Lora vtdiuteiuieccg Nec 
York : Babcock for Foreian Mitres): aleo 
at Boston, Cricazo, Хе. See „e, Brivisy 
Divisi08 апа Adyt. inside back cover 

"ВАРТ. LIEUT. Е. B. (Мезогв. Г. Б. Badt Со), 
Contracting and Consulting Engineers, 
suite 1204, Monadnock-bldg, Chicago, Ill. 
(Author of Badt's Electrical. Handbooks) 
(71 Harrison) 

Badt F. B.) & Со. Consulting and Contracting 
Electrical Engineers, 1504, Monadnock- 
block, Chicago, Ш. (7453 Harrison) 

Baillard, E. V., Electrical Instrument Maker, 
Кох и, Franklin-sq, New York 

Baker (W. К.) & Co, Electrical Engineers, 170, 
Broadway, New York 

Baldwin-Rowiand Eleetrie Switch Со, 
Haven, Conn. 

Ball Engine Company, Makers of the Ball 
Auternatie Cut-otl Engine, Erie, Pa. 

Ball & Wood Company, Steam Engine Builders, 
17, Battery-place, New York, and (works) 
Elizabethport, N.J. 

Banner Electrie Co, Electric Lamp Makers, 
Youngstown, O. 

Barclay, John C., Asst. Gen. Man. and Electrical 
Eng.. Western Union Telegraph Co, 195, 
Broadway. New York 

Barnes Howell H., stiff Envineer, Stanley 
Electric Mig. Со, Pittstield, Mase. 

Barr (У. J.) Мы. Co, Telephone Apparatus 
Makers, Cleveland, O. 


New 
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Barriett Electric Co, Electric Motor Makers. 370, 


E. 6th-st, Cincinnati, О. 

Barron J. S. € Co, Electric Fittings Makers, 
West Broadway and Franklin. st, New York 

Barstow, Win. S., Consulting Electrical Engi- 
neer, 56-58. Pine-st, New York 

Barton, Enos M., President Western Electric 
Co, 259, S. Clinton.st, Chicago, Ш. 

Bartz. Wyant & Brown, Eiectrieal Eugineers, 
Hornellaville, N.Y. 

Baylis, Robert N.. Mechanical and Eieatrical 
Engineer, Buvlis Company, 14), Washing- 
ton-st, New York 

Baylor, A. K., Electrical Engineer, 905, Bowling 
Green-bldg, 11, Broadway, New York 

` Becker | A.) Engineering Co, Dynamo and Motor 
Makers, 2/4, Atlautic-ave, Boston, Mass. 

*Bedell, Dr. Frederick, Electrician, Риучем 
Laboratory. Cornell University, Ithaca, N.Y. 
(Lidel New York) 

Behrend, В. A., Chief Elestrical Engineer, 
Bullock Electric Mfg. Co, Cincinnati, О. 

Bell, Dr. Alexander Graham, Electrician, In- 
ventor of the Bell Telephone, 1331, Сопп- 
ave, Washington, D.C.; and Baddeck, N.S. 

Bell, E. Seymour, British Government Commer- 
cial Agent, 195, La Salle-st, Chicago, Ш. 

Bell, Dr. Louis Consulting Engineer, 120, 
Boylston-st, Boston, Muss. 

Beltman, J. J., Electrical Eagineer | Bellman 
& Sanford), 119, Broadway, New York 
Bellman & Sanford, Electrical. Engineers aud 
Contractors, 149. Broadway, New York 
Benaliack, W. T., President, National Electrical 
Inspectors Bureau, Wayne County Bank- 

bldg, Detroit, Mich. (700) 

Benedict & Burnham Manutacturing Co, Tram- 
way Apparatus Makers, Waterbury, Conn. 

Benjamin Electric МЫ. Со, 141, N. Clinton-st, 
Chicago, III.: and at New York 

Benjamin, Hunt, Meredith, Cory & Allen, Elec- 
trical and Hydraulic Engineers, San Fran- 
cisco, Cal. 

Bentlev, M. H., Chief Electrical Engineer, Inter- 
national Tele stone Mig. Co, Harrison and 
Clinton-sts, Chicao, III. 

Ber, E. J., Electrical Engineer, General Elec- 
tric Со. Schenectady, N. X. 

Berliner, Emile, Electrician and Inventor. 
Columbia-rd (between 14th and 1511-88), 
Washington, D. C. 

Bernstein Electric Mfg. Co, Incandescent Lamp 
Makers, 286, Roxbury-st, Boston, Mass. 

Bethell, U. N., General Manager New York 
Telephone Co, 15, Dey-st, New York 

Biddle, J. G., Electrical Apparatus Manufac- 
turer, 1114, Chestnut-st, Philadelphia, Pa. 

Billings & Spencer Co, Manufacturers of Tram- 
way Line Material, Hartford, Conn. 

Bissell (F. Co, Dealers in Electrical Supplies, 
&c.. 226-230, Huron-st, Toledo, О. 

Black well, F. C., Consulting Engineer, 49, Wall- 
st, New York 

Blake & Knowles Steam Pump Works, Ltd, 113, 
Federal-st. Boston, Mass. ; and W. Broad- 
wav, New York See also BnrrisH Divisiox 

Blake, Prof. Lucien I., Professor of Physics 
and Electrical Engineering and Director, 
Fowler Engineering Shops, Kansas State 
University, Lawrence, Kansas 


Blake, S. Henry, Engineer of Are Lighting Dpt., 
(г пега! Iucandescent Are Light C», Pitts- 
field, Mass. 

Bliss (E. W.) Company, Makers of Tools, 3, 
Adams:st, Brooklyn, N.Y. (Bliss Brooklyn) 

Blizard, Charles, Manager Sales Department, 
Electric Storage Battery Со, 1901-56, and 
Allegheny-ave, Philadelphia, Pa. 

Blodgett Cloek Cc, Makers of Electric Clocks, 
141, Franklin.st, Boston, Mass. 

Blood & Hale, Electrical Engineers, 10, Post- 
oflice-sq, Boston, Mass. 

Bogart, А. L., Maker of Electric Gas Lignters, 
123, Liberty-st, New York 

Bogart, John, Consulting Engineer, 40, Wall-st, 
New York 

Bogue, Charles J., Electrieal Engineer, 215, 
Centre-st, New York (Machelect New York) 

Bohm, Dr. L. K.. Electrical Expert aud Pateat 
Solicitor, 320, Broadwuy, New York 

Bohn, Christian C., Electrical Ene neer and 
Contractor, 106, West 42nd-st, New York 

Bossert Eleetrie Construction Co, Switcuboard 
Makers, Utica, N.Y. 

Boston Electric Co, 29, Harrison-ave, Boston, 
Mass. 

Boston Kiectric Heating Co, Dealers in Electric 
Supplies, 153, Milk.st, Boston, Mass. 
Brackett, B. В.. Ph.D., Profeasor of Pnysies and 
Electrical Engineering, Thomas S. Clarkson 
Memorial School of Technology, Pots lam, 

N.Y. 

Brackett, Prof. С. F., Consulting Electrician, 
Princeton University, Princeton, N.J. 
Bradtield, W. Walter, Chief Electrisal Engineer, 
Marconis Wireless Telegraph Со, 27, 

William-st, New York 

Brady, Paul T., Manager, District Office, 
Westinghouse Electric and Manafacturing 
Co, Syracuse, N.Y. 

Brett, J. A., General Manager, Electrical In- 
stallation Co, Monadnock-bldg, Chicago, Ш. 

Bridgeport Brass Co, Wire Munufa:turers, 
Bridgeport, Conn.; aud 19, Murray-st, New 
York 

Brill (J. а.) Co, Electric Street Car and Truck 
Builders, Philadelphia, Pa. (Brill Phila- 
delphia) 

Brilliant Electrie Co, Electric Lamp Makers, 
Cleveland, O. 

Bristo! Company, Electrical Instrument Makers, 
Waterbury, Coan.; and 114, Liberty-st, 
New York 

Brooks, B., General Sapt., Western Union 
Telegrap 1 Co, New York 

Brooks, Morgan, Prof. of Electrical Engineering, 
Univeraity of Illinois, Urbana, Il. 

Brown, E. E., Chief Electrical Engineer, Phila- 
delphia and Reading Rly., Reading, Pa. 
BROWN, HAROLD P., Manufacturer of Edison- 
Brown Plastic Rail Bonds, 120, Liberty-st, 
New York (Lorah New York, A1 and Lieber 

code3 used) 

Brown Hoisting Machinery Co, Makers of 
Electric Hoists and Cranes, Cleveland, О. 

Brown, J. P. (successor to Chas. D. Shain), 
Electrical Manufacturers’ Ayent, 136, 
Liberty-st, New York (632 Cortlandt) 

Brown, J. Stanford, Electrical Engineer, 
489, Fifth-ave, New York 


Please forward at once to Mr. G. TUCKER. 1, 2and 3, Salisbury-court, F'leet-street, 
T,ondon, any Alterations or Corrections necessary іп the above particulars. 
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Browning Mfg. Co, Dynamo and Motor Makers, 
Milwaukee, Wis. ; and Chicago, Ill. 

Brush, Charles F., Electrical Engineer and 
Inventor, 453, The Arcade, Cleveland, Ohio 

Bryan. William H., Electrical Engineer, 706-7, 
Lincoln Trust-bldg. St. Louis, Mo. 

Bryau- Marsh Co, Incandescent Lamp Makers, 
136, Liberty-st. New York; and at Marlboro 

Buck, H. W., Electrical Engineer, Niagara 
Falls Power Co, Niagara Falle, N.Y. 

Buffalo Forge Co, Makers of Steam Engines, 
Electric Motors, &c., Butfalo, N.Y. 

Buffalo & Niugara Falls Electric Light and 
Power Co, Niagara Falls, N.Y. 

Bullock Electric Manufacturing Co, Cincinnati, 
О.; 70, Kilby-st, Boston, Mass.; and at 
New York, Chicago and London 

Bunce, Theo. D., Electrician and Prest. Storage 
Battery Supply Co, 239, E. 27th-st, N.Y. 

Bunnell (J. H.) & Co, Telegraph Apparatus 
Makers, 20, Park.pl, New York 

Burch, E. P., Electrical Engineer, 1210-12, 
Guaranty-bldg, Minneapolis, Minn. 

Bureau of Expert Investization and Construc- 
tion, 35, Nassau-st, New York 

Burke, Jan es, Dynamo Designer, St. Paul-bldg, 
New York 

Burleigh, Chas. B., M. A. I. E. E., Electrical 
Engineer, General Electrie Company, 84, 
State-st, Boston, Mass. 

Burnett, Douglass, B.Sc., Lighting Expert, Asst. 
General Agent, New York Edison Co, 67, 
Duane-st, New York; and 42, Livingston- 
st, Brooklyn, N.Y. 

Burnham, Williams & Co, Makers of Electric 
Locomotives, Buldwin Locomotive Works, 
Philadelphia, Pa. 

Burroughs, Н. S., Electrica] Engineer, 19, 
William-st, New York; and 1416, Pacific- 
st, Brooklyn, N.Y. 

Butte Electric Construction Co, Electrical Engi- 
neers, Butte, Mont. 


С 


С. end C. Electric Со (Inc.), 143, Liberty-st, 
New York; and (works) Garwood, N.J. 
Cahoon, J. В., Consulting Engineer, 35, Nassau- 
st, New York 

Caldwell, F. C., Consulting Electrical Engineer, 
Professor of Electrical Engineering, Ohio 
State University), Columbus, O. 

Calisch, Lionel, Electrical Engineer, 
Summit-ave, Schenectady, N.Y. 

Callagan. John T., Electrical Engineer, West- 
inghc use Electric Co, Pittsburg, Pa. 

Cameron Appliance Co, Telephone Apparatus 
Munnfacturera, 89, State-st. Boston, Ma-s. 

Carhart, Henry S., A.M., LL.D., Professor of 
Physics, and Director Physical Laboratory, 
University of Michigan, Ann Arbor, Mich. 

Carich: ff, E. R., Electrical Engineer. Otis 
Elevator Co, 17, Battery-pl, New York 

Carhsle & Finch Co, Are Lamp Makers, 226, 
E. Clifton-ave, Cincinnati, O. 

Carman & Co, Consulting Engineers, 88, La 
Sal.e-st, Chicago, Ill. 

Carpenter Enclosed Resistance Co, Makers of 
Motor Controllers, 79, East 130th-st, New 
York 


347, 


Carter, F. W., M.A., Electrical Engineer 
General Electric Co, Schenectady, N.Y. 
Carty, J. J., Chief Engineer, New York Telephone 

Company, 18, Cortlandt-st, New York 

Cary, Edward E., Makers of Stampings for Elec- 
trical Machines and Apparatus, P.O. Box 
311, Montclair, N. J. (rae Montclair) 

Cassier’s Magazine(monthly),New York. Price 18. 

Catawba Power Co, Electric Power Contractore, 
Rock Hill, S.C. 

Central Electric Co, Manufacturers of Electrical 
Supplies, 264-270. th- avenue. Chicago, III. 

Central and South American Telegraph Com- 
pany, 37 and 39, Wall-st, New York (Jas. 
А. Serymser, President; Jas В. Beard, 
Secretary) 

Central Telephone and Electric Co, 
Market. et, St. Louis, Mo. 

Century El-ctrio Со. Makers of Electrical 
Machinery, 18. 2nd-st, San Francisco. Cal. 

Century Telephone Construction Со, 536, Elli- 
cott-sq, Buffalo, N. V. 

Chamberlain, J. C., Electrical Engineer, 96, 
Broadway, and 1, W. 8154-58, New York 
Chapman, С. A., Consulting Electrical, Enpi- 

neer, 204, Dearborn-rt, Chicago, Ш. 

Chapman, E. F., Inspector, Michigan Inspection 
Bureau (Electrical Depart), Detroit, Mich. 

Chase, E. O., Electrical Engineer and Manu- 
facturer, 46-51, Lawrence-st., Newark, М... 

Chase-Shawmut Co, Fuse Manufacturers, New- 
buryport, Mass. 

Chattanooga Electric Co, Electrica! Engineers, 
Chattanooga, Tenn. 

Chesney, C. C., Chief Engiueer, Stanley Elec- 
tric Manufacturing Co, Pittsfield, Mass. 
Chicago Edison Company, Electric Light Con- 

tractors, 139, Adains- rt. Chicayc, III. 

Chicago Electrical Associaton, 242, S. Jetferson- 
st, Chicago (W. B. Hale, Зе:.) 

Chicago Engincering und Constructing Co, Elee- 
tric Railway Constructors, 135, Adams st,. 
Chicago, Ш. 

Chicago Gas and Electric Fixture Manufac- 
turing Co, 21, 8. Jetferson-st, Chicago, 111. 

Chicago Storage Battery Co, Fisher-bldy. 
Chicago, Ш. 


909, 


Chicago Telephone Co, Telephone-bldg, Chicago. 
Ш. | 


Chicago Telephone Supply Co, Elkhardt, Ina. 

Childs, A. E. B.Sc., Electrical Engineer 
(Vice-President, Light. Heat and Power Cor- 
poration), 23, Centrul-st, Boston, Mass. 

Chloride of Silver Dry-Cell Battery Company, 
407 and 409, №. Paca-st, Baltimore, Ма.“ 

Churchill, У. W., Chief Engineer, Westing- 
house, Church. Kerr Co, New York 

Churchward, A., Electrician, 44, Broad-st, New 
York 


Clapperton, Geo., Electrical Engineer, 253, 
Broadway, New York 
Clark Automutic Telephone Switchboard Co 


13, Custom House-st, Providence, В.Г. 
Clark, Е. P., Electrica] Engineer, B. Altman 
& Co., 58, Broadway, New York 
Clark (Thos. Е.) Wireless Telegraph-Telephone 
Co, Wireless Apparatus Makers, Пек 
Mich. 


120, Broadway, New York 


©, 
Clarke, Charles L., Patent Expert and Engin eer „5, 
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Clarkson Memorial School of Technology. Pots- 
dam, N. Y. (Wm. 5. Aldrich, Director) 
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Cons^lil:ted Telpherage Co, 20-22, Broad-st, 
New York 


Clausen, H. P., Chief Electrical Engineer, | Consumers! Incandescent Lamp Co, Makers of 


American Electric Telephone Со, 36, 
Jackson Boulevard, Chicago, Ill. 

Claypool Electric Co, Makers of Electrical 
Appliances, Columbua, O. 

Clifford. H. E., Associate Professor of Electrical 
Engineering, Massachussetts Institute of 
Technology, Boston, Mass. 

Clifton Manufacturing. Co, Conduit Makers, 
220, Devonshire-st, Boston, Mass. 

Clowry, Col. R. С. President and General 
Manager, Western Union Telegraph Co, 
195, Broadway, New York 

Cody, L. P., Engineer and Manager, General 
Electric Co, 9, S. Division-st Grand Hapids, 
Mich. 

Coffin, Chas. A., General Electric Co, 84, 
Stat--st, Boston, Mass. 

Сопо iH. В.) & Co, Electrical Machinery 
Dealers, 114-115, Liberty-st, New York 

Collins Marine Wirelesa Telephone C», 11, 
Broadway, New York 

Colonial Electric Co, Electric Supplies Dealers, 
Ravenna, O. 

Columbia Electrical Engineering Co, Dealers in 
Е ес. Supplies, 57, Warren-st, Boston, Mass. 

Columbia Incandescent Lamp Co, 1910-1914, 
Olive-st, St. Lonis. Mo. 

Columbus Storage Battery Co, Columbus, О. 

COMMERCIAL CABLE COMPANY Mnckay- 
Bennett System: Postal Telegraph-bldg, 
253, Broadway, New York Clarence Н. 
Mackay, Presilent; Сео. G. Ward, Vice- 
President and General Manager; Albert 
Beck, Secretary; J. О. Stevens, Asst. 
Secretary) See also BRITISH, COLONIAL and 
CONTINENTAL Divisions, & Advt., р. cxxxvili. 

COMMERCIAL PACIFIC CABLE CO, Postal 
Telegraph-bldg, 253, Broadway, New York 
(Clarence Н. Mackay, President; Geo. б. 
Ward, Vice-President & General Manager; 
Alfred Beck, Sceretary) 

Commercial Electric Co, Dynamo and Motor 
Makers, W. 21-56 and Northwestern-ave, 
Indianapolis, Ind. 

Compagnie Francuise des — Cábles Télé- 
graphiques (French Telegraph Cable Co), 42- 
44, Broad-st, Pulitzer-bidg (Park-row), 1, 
Mercer-st, Brick-bldg, cor. Надзоп and 
Worth-sts, 581, Broadway, 5, E. l4th.st, 
and 1271, Broaiway, and 3204-34, New York 

ometock, L. K., Electrical Engineer, Geo. А. 
Fuller Co, 137, Broadway, New York 

Condict, G. Herbert, Consulting Engineer, 
100, Broadway, New York 

Condit (S. B., jun.) & Co, Switch Makers, 63, 
Oliver-st, Boston, Mass. 

Connecticut Dynamo and Motor Co, 526-530, 
West 25th-st, New York 

Connecticut Telephone and Electric Co, Tele- 
; phone Apparatus МаКегв, Meriden, Conn. 
d Connolly, 8. J., Electrical Engineer, Portland 

' Gold Mining Co, Bear Creek, Colorado 

Springs, Colorado 
(Consolidated Electric Light Co, Ogden, and Salt 
{ Lake City, Utah 
Consolidated Railway Electric Lighting and 
Equipment Co, 100, Broadway, New York 


~ 8 ~ ee wm 


the “ Premier" Electric Lamp, Owens- 
boro, Ky. 

Cooper Hewitt Electric Co, Electrical Con- 
tractors, 220, West 2'th.st, New York 
Cooper Hewitt, P., Electrical Engineer, 220, 

West 29th st, New York 

Corliss Steam Engine Company, Makers of the 
*Corlixa’’? Engine, Providence, К.І. 

Cornell University, Ithaca, N.Y. Edward L. 
Nichols, Ph.D., Prof. of Physies; Harris J. 
Ryan, M.E., Prof. of Electrical Engineering) 

Corson, Win. В. C. Consulting Electrical 
Engineer, 36, Peurl-8t, Conn. 

Cory, Clarence L., Consulting Electrician and 
Professor of Electrical Engineering, Uni- 
versity of California, Berkeley, Cal. 

Cowles Electric Sinelting and Aluminium Co, 
Lockport, N.Y. (A. H. Cowles, President 
and ‘Technical Adviser) 

Creaghead Engineering Co, Manufacturers of 
Electrical Supplies, 313-315, Walnut-at, 
Cincinnati, О. (T. J. Creaghead, Pres. and 
(теп. Man.) 

Crehore-Squier Intelligence Transmission Co, 
411, North Broadway, Yonkers, New York. 
(Dr. А. С. Crehore, Electrician) 

Crescent Insulated Wire and Cable Co, Trentoa, 
N.J.; and New York. 

Crocker, E. C., Electrical Engineer, American 
Ordnance Co, Harriet-st, Bridgeport, Conn. 

Crocker, Francis B., Professor of Electrical 
Envineering, School of Engineering, Co- 
lumbia University, New York City 

Crocker- Wheeler Company, Manufacturers and 
Electrical Engineers, Ampère, near Newark, 
N.J. (56 & 59 Roseville); and 39 and 41, 
Cortlandt-st, New York (Crockwheel New 
York, 1675 Cortlandt) 

Crosby, Oscar T., Electrical Engineer, 29, 
Broadway, New York 

Cross, С. R., Thayer Professor of Physics 
and Director of the Rogers Laboratory, 
Institute of Technology, Boston, Mass. 

Grouee-Hinds Electric Co, Electrical Apparatus 
Manufacturers, Syracuse, N.Y. 

Cushing, Н. C., je., Electrical Engineer, 220, 
Broadway, New York 

Cumberland Telephone and Telegraph Со, 
Kosciusko, Miss. 

Cuthbert & Black, Electrical Engineers, 324, 
Dearborn-st, Chicago, Ш, 

Cutler- Hammer Manufacturing Company, 
Rheostat Manufacturers, Cor. 12th-st, and 
Panbave, Milwaukee, Wis. (4681 Main); 
and at New York, Chicago, «с. 

Cutter Electrical and Manufacturing Company, 
Manufacturers of Electrical Specialities, 
19th and Hamilton-sts, Philadelphia, Pa. 

Cuttriss, Charles, Chief Electrician, Commercial 
Cable Company, 20, Broad-st, New York 
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Daggett, В. B., Electrical Engineer, Electric 
Storage Battery Со, 42, Nevada-bldg, San 
Francisco, Cal. 
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Dale Со. Makers of Electric Fixtures, 9th-ave, 
13th and Hudson-sts, New York 

Darlington Electric Supply Co, Real Estate 
Trust-blde, Philadelphia, Ра. ( Witdarford 
Philadelphia) 

Darlington, К. W., Ph.B., M.A.LE.E.. Electrical 
Engineer, 1120, Real Estate Trust-bldg, 
Philadelphia, Pa. (Wdarford Philaddphia) 

Dates, Н. B., Professor of Electrical En- 
gineering, University of Colorado, Boulder, 
Colorado 

Davis. Charles H., M. I. E. E., Consulting Engineer, 
25, Bro.d-st, New York; 204, Walnat-pl, 
Philadelphia ; and 4, State-st, Boston 

Davis (Charles Henry) and Partners, Electrical 
Engineers, Broad Éxchanpge-bldg, 25, 
Broad-st, New York 

Davis, P. W., Electrical Engineer, Flectric 
Storuge Battery Co, 60, State-st, Boston. 
and 110, Irving-st, Cambridge. Mass. 

Dayton Electrical Manufacturing Co, Dynamo 
Makers, Dayton, О. 

Dayton Globe Iron Works Co, Turbine Makers, 
90, S. Ludlow-street, Dayton, O. 

Dayton Munufacturing Co, Makers of the Silvey 
Storage Battery, Davton, O. 

Dean Electric Со. Telephone Apparatus Manu- 
facturers, Elyria, О. 

Decker, E. P., Electrical Engineer, Westing- 
house, Church, Kerr & Co, 8, Bridze-st, 
New York 

De Forest Wireless Telegraph Co, 430, W. 118th- 
st, New York 

De Kalb.Sye:mere Electric Co, Electrical En- 
gineers, Пе Kalb, Ш. 

Del Маг. Wm. A., Electrical Engineer, 557, 
West 1415-1, New York 

Delany, Patrick B., Electrical Engineer and In- 
ventor, South Orange, N. . 

Delivouk & George. Dynamo and Motor Makers, 
Chicago, III. 

De Veau Telephone Mfg. Со, 27, Rose- st, New 
York 

Diamond Incandescent Light Co, Electrical 
Apparatus Makers. Portland, Me. 

Diamond Meter Со, Electric Meter Makers, 
926, South Adams-st, Peoria. Ш. 

Diehl Mfg. Co, Electric Fan Motor Makers, 
Elizabetbport, N.J.; and at New York, 
Boston. &c. 

Dielectric Mfg. Co, Insulating Material Makers, 
3820, Manchester-ave, St. Louis, Mo. 
Dillon, W. C., Electrico and Telephone En- 
gineer, People's Home Telephone Со, 

Birmingham, Ala. 

DIRECT UNI1 ED STATES CABLE CO, Ltd, 
27. Devonshire-st and 16, State-st, Boston, 
Masa, ` and 60, New-st, 444, Broome-st, 
and 211, Spruce-st, New York See als 
Вигикн Divistox and Advt., p. exxxvil. 

Dixon (Joseph) Crucible Co, Lubricant Мапи. 
facturers, Jersey City, N.J.; and at Now 
York, Philadelphia, «се. 

Doare, S. Everett, Engineer, National Electric 
Lamp Co, Мавоп« Belden-strects, Cleveland, 
Ohio 

Doble, Robert McF., Electrical Enyineer, 417, 
Rialto bldg. San Francisco, Cal. 

odre, Professor О. G., Electrical Engineer, 
U.S, Naval Academy, Annapolis, Md. 


*Dolbear, A E., Phi LL.D . Consulting Elec- 
trician and Professor of Physics, Tuft's 
СоПеџе, Muss. 

D'Olier Engineering Co, Electrical Engineers, 
Baltimore, Ind. ; New York, «c. 

Dommerque, F. J., Chief Епутеег. Kellogg 
Switehbourd and Supply Со, Cor. Congress 
and Green-sts, Chicago, Ill. 

Doableday-Hill Electric Co, Electrical Supplies 
Manufacturers, 919 Libertv-at.Pittsbury., Pa 

Douglas, Е. A., Eleetrician and Dealer in. Elec- 
trical Supplies, 719, Peach-st, Erie, Pa. 

Dow, Alex., Elec. Engincer, Edison Illuminating 
Co. 18, Washinzton-uve, Detroit, Mich. 

Dow, Herbert W., Electrical Engineer, Iowa 
State College, Ames, lowa 

Driver- Harris Wire Co, Makera of Resistance 
Wire, Railroad-ave, Harri-on, N.J. 

Drysdale, Dr. W. A., Consulting Electrical 
Engineer, Hale-bldg, Philadelphia, Ра. 

Dunbar, Е. W., Electrical Engineer, Kellogg 
Switchboard & Supply Со, S. W. Cor. 
Green and Congress-sts, Chicago, Ill. 

Duncan, Dr. Гоша. Head of Electrical Engi- 
neering Department, Massachusetts Insti- 
tute of Technology, Boston, Mass. 

Duncan Electric Mfg. Co, Electricity Meter 
Makers, Lafayette, Ind. 

Dungan, A. B., Telephone and Electrical Fu- 
gineer, Powell-bliv, Fort Worth, Texas 
Dunlap, W. K., Supt. of Construction, Westing- 

house Electric & Mfg. Co. Pittsburg. Pa. 

Dunn. Gano S., Vice-Pres. and Chief Engineer 
Crocker-Whecler Company, Ampere, N.J. 

Dustin (Charles Е.) Co, Electric Machinery 
Dealers, 11, Broadway, New York 

D. & W. Fuse Co, Fuse Makers, Providence. R.I. 
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Eastern Electric Cable Co, 61.63, Hampshire- 
st, Boston, Muss, 

Eastern Electric Contract Co, Board of Trade- 
bldg, Boston, Mass. 

Eastman, George M., Mugineer-in-Charge, Test- 
ing Laboratories, Chicago Edison Co, 139, 
Adams-st, Chicavo, 11 

Eck Dynamo and Motor Мотка, Dynamo and 
Motor Makers, Mill and Main-sts, Belie- 
ville. N.J. 

Eckert, Gen. Thomas T.. President Western 
Union Telegraph Company. 195, Broadway, 
New York 

Economica! Electric Lamp Со, 123, Liberty-st, 
New York 

Eddy, Н. C., Electrical Engineer and Con- 
tractor, 9421, Monadnock.bldg. Chicago, Ill. 

Edison (Jr.) Electrie Light and Power Co, 149, 
Broadway, New York 

Edison Manufacturing Co (Thos. А. Edison, 
Proprietor’. Electric Battery and Instru- 
ment Makers, Orange, N.J.: and 83, Cham- 
bere et, New York (Kurilian New York) 

"Editon, Thomas Alva, Consulting Electrician, 
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Electrical Engineer & Inventor, Llewellyn. 


park, Orange, N.J. ! 

Edison, F. A., jun, Consulting & Manufacturin! 
Electrician, 27, Willett. New York 

Edwards & Co, Makers of Electrical Specialiticj 
405, East 11116.58, New York 
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Ehret, C. D., El ctriral Exvert, 1011, Chestnut. 
st, Philadelphia, Ра. 

Eickeme:er Electric Pump Co. Jersey City, N.J. 

Eickemeyer-Fieid Manufacturing Company, 
Manufacturers of Electric. Railway Ap- 
paratus, &e., Yonkers, N.Y. 

Eldridge Electric Manufacturing Co, Instru- 
ment Makers, Springtield, Mass. 

Electric Appliance Co, Lamp Socket and Globe 
Makers, 92 and 94, West Van Buren-st, 
Chicago, Ш. 

Electric Are Light Company, Makers of Enclosed 
Ars Lamps, 11, Broadway, New York 
Electric Bulletin Co, Electrical Appliance 

Makers, Cincinnati, О. 

El, etrie Contract Co, Electric Lamp Makers, 

muon Centre-st, New York; and Chicago, 
ll. 

Electric Controller and Supply Co, Cieveland, О. 

Eiectric Fountain Co of America, 1120, Real 
Estate Trust-bldy. Philadeiphia, Pa. 

Electric Furnace Co, 180, Broadway, New York 

Electric Launch Co, Electric Launch Builders, 
Ave, А. and North-st, Bayonne, N.J. 

Electric Livhting Commission, Jewitt City, Conn. 

Electric Machinery Co, Makers of Electrical 
Plant and Machinery, Minneapolis, Minn, 

Electrie Motor aud Equipment Co, 13-15, 
Beaver-st, Newark, N.J. 

Electric Storage Battery Company, Makers of 
the Chloride Accumulator, 1900-56 and Alle- 
gheny-ave, Philadelphia, Ра. ; and (sales 
othees) New York, Boston, Chicago, &e. 

Electric Ty pesriter Co, Buffalo, N.Y. 

Electric Vehicle Co, Hartford, Conn.; and 100, 
Broadway, New York 

Electrical. Age шоп Шу, 20, Broad-st, New 
York (Ann. Sub., 51-00. ; P.U., 81-60) 

Electrical Engineer Institute of Correspondence 
Instruction, 210-242, W. 23rd-st, New York 

Electrical Engineers, American Institute of— 
see AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS 

Electrical Equipment and Supply Co, Electrical 
Engineers, 2151-2, Fourth.ave, Pittsburg, 
Pa. 

Electrical Installation Co, Inc.. Electrical Con- 
tractors, Monadnock-bldg, Chicago, Ш. 
Electrical Review weekly, 13, Park-row (Р.О. 

Вох 339), New York. (Charles W. Price, 
Editor; Wm. Hand Browne, jun., Technical 
Editor.) Price: America,$3; other countries, 

$5. (Electview New York, 21 Cortlandt) 

Electrical Speciality Co, Kennett-sq, Philadel- 
phia, Pa. 

Electrical Trades Society, 39, Cortlandt-st, New 
York (А.Р. Eckert, Sec.) 

Electrical World and Enaineer (weeklyi, 114, 
Liberty-st, New York. Price 83 per year. 
Foreign subscription, £1. 5s., post free 
(Editors, T. C. Martin and W. D. Weaver) 
(Electrical New York, 7605 Cortlandt) 

Electricity (weekly), 136, Liberty-st, New York. 
(Ann. sub., $1.00; P.U., $3.00 = 13s.) 

Electro-Chemical Industry (monthly), 114-118, 
Liberty-st, New York (E. F. Коеђег, Ph.D., 
Editor) (Ann. Sub.; P. U. 9s.) 

Electro-Dynamic Co, Manufacturing Electrical 
Engineers, 212-226, Ionic-st, Philadelphia, 
Ра. (Edco Philadelphia) 


Electrolysis Proof Conduit Mannfaeturing Co, 
1115, Manhattan-bldy, Chicago, Ili. 

Elektron ManufacturingCo,ElectricalMachinery 
Manufacturers, 179, Lincolu-st. Boston, 
and Springfield, Mass. 

Eliott Bros. Кісспле Co, Electrical Engineers, 
Hamilton-st, Cleveland, О. 

Ellicott, Edward B., City Electiizian, City Hall, 
Chicago, Ill. 

Elwell.Parker Electric Co, Dynamo and Motor 
Makers, Cleveland, O.; and New York 
Emerson Electric Manufacturing Co, Makers of 

Electric Motors, St. Louis, Mo.; & New York 

Emmet, W. L. R., Electrical Engineer, 
General Electric Co, Schenectady, N.Y. 

Empire Electrical Instrument Co, Electrical 
Instrument Makers, 654, Hudson-st, N.Y. 

Empire Eleetrie Supply Co, Makers and Dealers 
in Electrical Appliances, 27, West Jackson, 
Boulevard, Cuicap >, Ш. 

Engineering and Equipment Co, Electrical 
Engineers and Contractors, Bisseli Block, 
Pittsburgh, Ра. 

Engineer (semi-monthly), 
(Ann. sub. P.U., 128.) 

Engineering Magazine (monthly), 120, Liberty- 
st, New York 

Enginecring and Mining Tournal (weekly), 261, 
Broadway (Р.О. Box 4404), New York (Eug- 
minjour New York); Chicago, Ill.; Pittsburg, 
Ра; Denver, Colo. ; Salt Luke City, Utah; 
and San Francisco, Cal.; Vancouver, B.C. 
(Т. A. Rickard, Editor (Price 35, Р.О. 33/- 


Cleveland, Ohio. 


annum See also British Diviston 
Enginecring News (Weekly), 220, LDroadway, 
New York. (Aun. sub., $2.00; P.U., 33;-, 


thin paper edition, 23/-) 

Engineering Record (weekly), 114, Liberty-st, 
New York (Ann. sub., $5.00; P.U., $6.00) 

Engstrom, Axel H., Electrical Engineer, 572, 
Bullitt-bldy, Philadelphia, Ра. 

Erickson Electricity Co, Dealers in Electric 
Supplies, 280, Devonshire-st. Boston, Mass. 

ERICSSON (L. M.) & CO, Ltd, Telephone Manu- 
facturers, 296, Broadway, New York (A now 
New York, 2770 Franklin) See also BRITISH 
Division 

Esparto Land Irrigation aud Transportation 
Electric Co, Esparto, Califurnia (F. A. 
Wegner, Sec. and (теп. Man.) 

Esty, Wm., Asst. Profeasor of Electrical En- 
gineering, Lehigh University, South 
Bethlehem, Pa. 

Etheridge, L., Chief Electrical Engineer, Pull- 
man Car Works, Pullman, Ш. 

Eureka Electric Company, Electrical Engi- 
neers, 143-145, 8. Clinton-st, Chicago, Ш. 

Ewing-Merkle Electric Со, Electrical Apparatus 
Makera, 1106, Pine-st, St, Louis, Mo. 

Excelsior Dry Battery Manufaciuring Co, 30, 
Vesey-st, New York 


Е 


Fahnestock Transmitter Co, Telephone Instru- 
ment Makers. 74, Cortlandt.st, New York 

Fairbanks, Morse & Co, Electrical Engineers, 
133, Liberty.st, New York 

Falk Co, Makers of the Falk Rail Joint, 
Milwaukee, Wis. 
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Farr Telephone and Construction Supply Com- 
pany, Telephone Manufacturers, 118-120, 
W. Jackson Boulevard, Chicazo, Ill. 

Federal Electric Co, Makers of Electric Signs, 
76, S. Market-st, Chicago, III.; and New York 

Fe t (Chas. E.) & Co, Electrical Engineers, 1155, 
Monadnock-block, Chicago, III. 

Ferguson, L. А., Second Vice-President, Chicago 
Edison Со, 139, Adams- st,. Chicago. Ill. 
Ferguson, S., Electrica] Engineer, General 

Electric, Schenectady, N.Y. 

Fessenden, Reginald A., M.A.LE.E., Electrical 
Expert, National Electric Signalling Co, 
Washington, D.C. 

Fidelity Electric Co, Dynamo & Motor Makers, 
Lancaster, Pa. | 

Field, А. B., M.A., B.Se., Electrical Engineer, 
Postal Box No. 37, Schenectady, N.Y. 

Field, Hinchman & Smith, Electrical and Me- 
chanical Engineers, 708-9-10, Washington 
Arcade-bldg, Detroit, Mich. 

Field, S. D., M IL E. E., Electrical Engineer, Stock- 
bridge, Mass. 

Fish & Horton Co, Electrical Engineers, Косћез- 
ter, N.Y. 

Fish, Walter С. Works Manager, General 
Electric Company, Lynn, Mass. 

Fisher, H. W., Electrician and Director Elec- 
trical and Chemical Laboratories, Standard 
Underground Cable Co, Pittsburg, Pa. 

Fisk-Newhull Telephone Mfg. Со, 171, S. Canal- 
8t, Chicago, Ill. 

Fitts (F. E.) Manufacturing and Supply Co, 
Dealers in Electrical Supplies, Boston, 
Mass. (Fitts Boston, 721) 

Foote, Pierson & Co, Electrical Appsratus Manu- 
facturers, 82-4, Fulton-st, New York 

Forbes, С. W., Gen. Manager, United Telephone, 
Telegraph and Electric Co, Chicago, Ill. 

Ford, Висоп & Davis, Electrical Engineers, 
24, Broad-st, New York 

Forest City Electric Company, Manufacturers of 
Commutator Segmenta, &c., Cleveland, О. 

Forest, Dr. Lee de, Electrician, 430, W. 118th- 
st, New York 

Forest (de) Wireless Telegraph Co, 430, W. 
118th-st, New York 

Fort Wayne Electric Co, Electrical Apparatus 
Makers, Fort Wayne. Ind. 

Foster. E. C., General Manager, New Orleans 
Electric Rlys. Co, New Orleans, La. 

Foster, F. P., Sec. International Association of 
Municipal Electricians, Corning, N.Y. 

Foster, Horatio A., Electrical snd Mechanical 
Engineer, 650, Bullitt bldg, Philadelphia, Ра. 

Foster, S. L., Chief Electrician, United Rail- 
roads of San Francisco, Cal. 

Fostoria Incandescent Lamp Co, Cleveland, O. ; 
and Fostoria 

Franklin Electric Manufacturing Co, Incan- 
descent Lamp Makers, Hartford, Conn. 

Franklin Institute of the State of Pennsyl. 
vania for the Promotion of the Mechanic 
Arts, 15, South Seventh-st, Philadelphia, 
Ра. (Dr. W. H. Wahl, Sec.) 

Franklin, W. S., Professor of l'bvsics and Elec- 
trical Engineering, Lehigh University, 
South Bethlehem, Pa. 

Fraser, W. J., Superintendent, Direct United 
States CableCompany, Rye, New Hampsh е 


Freedman, William H., Professor of Electrical 
Engineering, University of Vermont, 222, 
South Union-st, Burlington, Vt. 

Freeman, С. E., Professor of Electrical Engi- 
neering, Armour Institute of Technology, 
Chiengo, Ill. 

Freeman, F. L., Electrical Engineer, 931, F-st, 
Washington, D.C. 

Freuch (Hollis) & Allen Hubbard. Consulting 
Engineers, A'bany-bldg, Boston, Mass. 
(Frenchub Boston) 

Frink, I. P., Reflector and Shade Maker, 551, 
Peurl-st, New York. (Frink New York) 
Frost, A. C., Superintendent, Direct United 
states Cable Co, 60, New-st, New York 
Fuller Co, Electrical Engineers and Contractors, 

Detroit, Mich. 


CL. аа 


Gale, Horace В., Consulting Electrical and Me- 
chanical Engineer, Natick, Mass. 

Gardner Electric Drill & Machinery Co, Cleve- 
land, 0. ; and Denver, Col. 

Garratt, A. V., Chief Engineer, Lombard Gov- 
ernor Co, 36, Whittier-st, Boston, Mass. 
Garton- Daniels Co, Makers of Lightning Arrest - 

ers, Keokuk, Ia. 

Gegow, — , Supt., Cie Francaise des Cables Tele- 
graphiques, St. Pierre 

General Electric Company, Manufactnrers of 
Electrical Machinery and Apparatus, 
Schenectady, N.Y.; and at Lynn and 
Boston, Mass., New York, Chicago, Phila- 
delphia, We. 

General Electric Engineering Society, Schenec- 
tady, N.Y 

General Engineering Со, Electrical and Ме. 
chanical Engineere, 135,Adams-st,Chicazo, 
UL 

General Incandescent Are Light Company, 
General Electrical Manufacturers, 520, Му. 
34ith-st, New York; and at Boston, Chic. 
ако, St. Louis, Cleveland, &с. (пеш: New 
York: 

Germ«nia Electric Lamp Co, Incandescent Lam p 
Makers, Essex-st, Harrison, N.J. 

Gerry, M. H., jr., Chief Engineer and General 
Manager, Missouri River Power Co, Helena, 
Mont. 

Gest, G. M., Electric Railway Contractor, 277, 
Broadway, New York 

Gharky, W. D., Electrical Contracting Engineer, 
Undergrouud and Submarine Electrical 
Works, 33i, М. Broad-at, Philadelphia, Pa. 

Gifford, Prof. Clarence E., Electrical Engineer, 
Caton's College, Butfalo, N.Y. 

Globe Automatic ‘Telephone Co, Telephone 
Apparatus Makers, 59, Dearborn- st, 
Chicago, Ш. 

Globe Electric Controller Co, Amsterdam, N X. 

Globe Electric Manufacturing Co, Electric Lamp 
Makers, Gordon-ave, Cleveland, O. 

Globe Telephone Mfg.Co, Telephone Instrument 

Makers, 625, Filbert-st, Philadelphia, Ра. 

Goddard, C. M., Electrician and Secretary, 
New England Insurance Exchange, and 
Secretary Underwriters’ National Electric 
Association, 55, Kilby-st, Boston. Masa. 
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Goff, Robert S., General Мапацег, Old Colony 
and Boston and Northern Electric Street 
Rly. Cos, Boston, Mass. 

Goldmark, Chas. J., Electrical Engineer, 66-68, 
New-8t, New York 

Goldsborough, W. E., Prof. of Electrical Еорі- 
neering, and Director of the Electrical 
Laboratory, Purdue University, aud High- 
land Park, Lafayette, Ind. 

Goltz Envineering Co, Electrical Engineers and 
Manufacturers’ Agents, 124, Fulton-st, 
Chicago, Ш. 

G 1'2, Wm.. Manager Goltz Engineering Co, 
1504, Monadnock-block, Chicago. III. 

Gordon Battery Co, 439 to 445, East 144th.st, 
New York (Batteries New York) 

Gordon, C. MacC., Professor of Applied Elec- 
tricity, Central University of Kentucky, 
Danville, Ку. 

Gould Storage Battery Со. 25, \. 93rd.st, New 
York; and Depew, N.Y., Boston, Chicago, 
«c. 

Goulds Manufacturing Co, Electric Pump 
Makers, Seneca Falls, N. I.; and New York 

Greely, Brig. Gen. A. W., Chief Signal Officer, 
U. S. Army, Washington 

Green, Jerome J., M.E., Professor of Physics 
and Electrical Enyineering, University of 
Notre Dame, Notre Dame. Ind. 

Gregv, T. H., Supt. Electrical Construction 
U.S. Light House Board, Tompkinsville, 
Staten Island, N.Y. 

Gregory Electric Co, Electrical Machinery 
Dealers, 54-62, South Clinton-st, Chicago, 
Ш. (Gregco Chicago) | 

Griffen, J. D., Electrical Engineer, 25, Broad- 
et, New York 

Grower, (. (п., E, ectrieian and Chemist, Ansonia 
Brass and Copper Co, Ansonia, Coun. 

Guarantee Telephone & Equipment Со, 71, W. 
Jackson Boulevard, Chicago, Ш. 

Gutmann, Ludwig, Electrical Engineer, 309, 
¥.M.C.A4.-bldy, Peoria, III. 

Guy, George Heli, Secretary New York Elec- 
trical Society, 114, Liberty-at, New York 


H 


Haas (R.) Electric and Mfg. Co, Switch and 
Swigchboard Makers, Springfield, III. 
Hadaway Electric Heating and Euginecring Co, 
107, Liberty-st, New York 

Haddrell, Charles H., Electrical Engineer, 313, 
Trenton-ave, Wilkinsburg Station, Pitts- 
burg, Pa. 


Hadley, A. L., Electrical Engineer, Fort Wayne. 


Electric Works, Fort Wayne, Ind. 

Hale & Codman, Dealers in Electrical Supplies, 
220, Devonshire-st, Boston. Mass. 

Hale, W. B., Chief Western Electric Co ‘в Elec. 
Laboratory, 259, S. Clinton-st, Chicago, Ill. 

Hall, John L., Electrical Engineer, District 
Manager Bullock Electric Mfg. Co, and 
Wagner Electric Mfg. Со, 608, North 
American-vldg, Philadelphia, Pa. 

Haleey, E. S., Manufacturer of Electric Meters, 
96, Chicugo-ave, Chicago, Ш. 

Hamilton, George A., Consulting Electrician, 
Western Electric Company, 463, West-st, 
New York; and Elizabeth, N.J. 
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Hamlin, Philip, Electrical Engineer, Colorado 
‘Telephone Co, Denver, Col. 

Hammer, Edwin W., Electrical Engineer, 18, 
North 22nd-st, East Orange, N.J. 

Hammer, У. J., Electrical Engineer, 1406, 
Havemeyer-bldg, New York (Hem mah 
New York) 

Hanchett, Geo. T., Electrical Engineer, 114-118, 
Liberty-3t, New York 

Hancock, L. M., General Supt. Bay Counties 
Power Co, 324, Pine-st, San Francisco, Cal. 

Hanna, М. R., Electrical Engineer, General 
Electric Co, Schenectady, N.Y. 

Harding, C. F., Chief Electrician, Worcester 
and Southbridge Street Railway Co, 
Worcester, Mass. 

Harding, Н. McL., Electric Traction Engineer 
and President of United Telpherage Co, 
20-22, Broad-st, New York 

Harloe Insulator Co, 24, Vesly-st, New York ; 
Hawley, Ра. 

Harrington. Henry F., Superintendent Com- 
mercial Pacific Cable Co, San Francisco, Cal. 

Harrington, Walter E.. Electrio Railway Eagi- 
neer, ?00, Market.st, Camden, N.J. 

Hart Manufacturing Co, Switch and Electrical 
Supply Manufacturers, 103-705, Allyn-st, 
Hartford, Conn. 

Hartford Faience Co, Electric Light Fittings 
Makers, Hartford, Conn. 

Hartford Storage Battery Co, 28, High-st, 
Hartford, Conn. 

Hartwell, Arthur, Electrical Engineer and 
Sales Manager, Westinghouse Electric Co, 
Pittsburg, Pa. 

Harvard Electric Co, Electric Supplies Manu- 
facturers, 126, Liberty-st, Now York; and 
Chicago, Ill. 

Haskins, Cary! D., Electrical Engineer, General 
Electric Company, Schenectady, N.Y. 
Hatch Accumulator Co, 283, Franklyn-st, 

Boston, Mass. 

Havana Electric Co, 52, Broadway, New York 

Hayes, Н. V., Engineer, American Telephone & 
Telegraph Co, 125, Milk-st, Boston, Mass. 

Heath, Harry E., Chief Engineer, Eddy Electric 
Manufacturing Co, Windsor, Conn. 

Heck, Louis, Electrical Engineer and Con- 
tractor, 35, New Jersey K.R.-ave, Newark, 
N.J. 

Heitmann, H., A. M. I. E. E., Electrical Engineer, 
Stanley Instrument Co, Barrington, Mass. 

Hemingray Glass Co, Insulator Makers, Cov- 
ington, Ky. ; and (works) Maine, Ind. 

Henry Elcctiie Equipment Co, Springfield, О. 

Henry Electrical Society, 115, W. 28th-st New 
York (Geo. Whitefield, Secretary) 

Henshaw, F. V., Electrical Engiueer, Crocker- 
Wheeler Co, Ampere, N.J. 

Hering, Carl, Consulting Electrical Engineer, 
929, Chestnut-st, Philadelphia, Ра. 

Herve, Kobert, Superintendent, Commercial 
Cable Co, Rockport, Mass. 

Herrick, C. H., Supt. Isolated Lighting and 
Power Dept, Edison Electric Il'uminating 
Company, 3, Head-pl, Boston, Mass. 

Herzog Teleseme Co, 51, W. 24th-st, New 
York (Dr. F. Benedict Herzog, Pres.) 

Hewitt, Chas., Electrical Engineer, Union Trac- 
tion Co, 809, Spruce-st, Philadelphia, Pa. 
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Hewitt, W. R., Chief Dept. of Electricitv,City Hall 
Court, 9, Drenham-pl, San Francisco, Cal. 

Hibbard, Angus S., Gen. Man. Chicago Telephone 
Co, 203, Washington-st, Chicago, III. 

Higrins, Edward E., M. Am. I. E. E., MeGraw- 
Marden Co, 32 Waverly-place, New York 

Higgins, P. K., Electrical Engincer, 733, East 
2'ith-*t, Los Angeles, Са]. 

Hill, G.. Consulting Engineer, 100, Broadway, 
New York 

Hill (W. S.) Electric Co, Switch Makers, New 
Bedford, Mass. 

Hipwell Manufacturing Co, Makers of Tele. 
phone Instruments, &c., Alleghany, Pa. 

Hobart Electric Manufacturing Company, 
Dynamo and Motor Makers, Troy, О. 

Hochliausen, Wm., Electrician, 40, Fourth. ave, 
Brooklyn, N.Y. 

Hodgson, Cecil, Electrical Engineer, со 
Stephens & Tyler, 960, Monadnock-bldg, 
Chicayo, Ill. 

Holder, Herbert A., Electric Light Contractor, 
122, Dudley-st, Boston, Masa, 

Holmes & Blanchard Co, Electric Elevator 
Makers, 36, Washington-st North, Boston, 
Mass, 

Holmes, Franklin S., Electrical Engineer, 
20, Cortlandt-st, New York; and 318, 
E. 12th-st, Brooklyn, N.Y. 

Holt Electrical Co, Dealers in Electrical 
Supplies, Carthage, Мо. 

Holtzer Cabot Electric Co, Manufacturers of 
Electrical Machinery and Apparatus, Brook- 
line, Mass. (Holtzer Boston) 

Hommel, L., Electrical Engineer, О. Hommel 
Co, 110, Market-st, Pittsburg, Pa. 

Hopewell, C. F., A. I. E. E., General Manager, 
Uni Signal Co, Cambridge, Mass. 

Hopkins, N S., Designing Engineer, Fort Wayne 
Electric Works. Fort Wayne, Ind. 

Horseless Age (weekly, 117, Nassau-st, New 
York (Ann. sub., 85.00; P.U., $1.00) 

H. O. S. Engineering Co, Switch Makers, 85, 
Warrcn-et, New York 

Hosmer, Sidney, Electrical Fngineer, Edison 
E!eetric Шу. Co, 3, Head-place, Boston, 
Mass. 

Houston, Prof. Edwin J., Electrical Expert 
and Consulting Flectrical Engineer, 
Crozer-blug, 1420, Chestnut-st, Philadel- 
phia, Ра. (Volta Philad phia) 

Howard, J. R., Telephone Engineers, 1519, 
Wolf.st, Little Rock, Ark. 

Howell, John W., Electrician, General Electric 
Co's Lamp Works, Harrison, N.J. 

Howell, Wilson S., Manager Electrical Testing 
Laboratories, SOth-st, and East End-ave, 
New York 

Hubbard's (Norman) Sons, Makers of Packard 
Vacuum Pump, 265, Water-st, Brooklyn, 
N.Y. 

Hubley, G. W., Superintendent and Electrical 
Еришеег, Louisville Electric Light Со, 
1205, Garvin pl. Louisville, Ку. 

Hughes Telephone Manutacturing Со, Tele- 
phone Supplies Makers, 123, Напоуег-5', 
Baltunore, Md. 

Humiston, John M., Electrical Engineer, 
Chicago Telephone Co, Berwyn, Chicago. 
Ill. 


Humphrey, Н. H., Consulting Electrical Engi- 
neer, 1305, Chemical-bldy, St. Louis, Mo. 

Hunverford Electric and Mfg. Co, Electrical 
Plant Manufacturers, 25, Broad-st, New 
York; and Belleville, N.J. 

Hunt (С. W.) Co. Makers of Coal Conveyors, &c., 
7, Elm-st. W. New Brighton, N.Y. 

Hunter, Rudolph M., Electrical Engineer and 
Patent Expert, 926, Walnut-st, Phila- 
deipbia, Ра, 

Huntley, Ch. R., General Manager, Buffalo 
General Elec. Со, 40, Court-st, Buffalo, N.Y. 

Hussey, E. B., Consulting Electrie Traction 
Eveineer (Dexter, Horton & Со), Bauk- 
bldg, Seattle. Wash. 

Hutchinson, Cary T., Ph. D., Electrical Engineer, 
56, Pine-st, New York 

Hutton, C. W. Chief Electrician, Sacramento 
Gas and Railway Co, Sacramento, Cal. 

Hutton Engineering Co, Electrical Contractors, 
Lexington, Va.; and Baltimore, Md. 

Hydra Battery Со, 70, Reade-st, New York 


"PME eres 


Incandescent Electric Light Manipulator Co, 
116, Bedford-st, Boston, Muss. 

Ihlder, John D., Electrical Engineer. c/o Otis 
Elevator Co, 17, Battery-pl, New York 
Illinois Electric Speciality Co, 171-173, 8. Clin- 

ton-st, Chicugs, Ш. 

Ilinois Power und Light Co, Electric Power 
Contractors, Allon, Ill. 

Illinois Telephone Supply Со,’ Telephone 
Apparatus Makers, 1004, Marquttte-blda, 
Chicago, and (works) Sycamore, III. 

Inch, S. R., Electrical Engineer and Manager, 
Missoula Lighting and Power Co, Missoulu, 
Moutana 

Independent Light & Power Co, Electric Power 
Contractors, Quincy, Ш. 

Independent Telephone Association of U.S. of 
America, Chicago, Ill. (F. G. Jones, Sec.) 

Indianapolis Electric Mfg. Co, Electrical Eugi- 
neers, Indianapolis, Ind, 

India Rubber and Gutta Percha Insulating 
Co, Wire and Cable Manufacturers, Glen 
wood Works, Yonkers; 18, Cortlandt.st, New 
York (Wm. М. Habirshaw, Gen. Man.) 

India Rubber World monthly). 150, Мазвац-в6, 
New York. (Ann. sub., P.U., 53 = 128. 6d. 
(3692 John) 

Insull. Samuel, Prest, Chicago Edison Со, 139, 
Adams-st, Chicago, III. 


Interior Telephone Company ‘Colvin System), 


57, Bethune-st, New York. (F. В. Colvin, 
President) (155 Cortlandt) 

International Acheson Graphite Со. Carbon 
Manufacturers. Niagara Faile, N.Y. 

International Association of Municipal Eiee- 
triciang, Corning, N.Y. (F. P. Foster, See.) 

Por Officials, sce also раде 1528 

International Brass and Electrical Co (Inc.). 
Experimental Electricians, 76, Beckman- 
st. New York 

International Electrical Congress, 1904. St. 
Louis, Mo. President of Committee of 
Association, C. F. Scott. Westinghouse 
Electric and Mfg. Co, Pittsburg, Pa.) 
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International Instrument Co, Electrical Instru- | Journal of Physical Chemistry (nine times a 


ment Makers, 23, Church-st, Cambridge, 
Masa. 

International Telephone Manufacturing Co, 
Harrison and Clinton-sts. Chicago, Ш. 
International Wireless Telegraph Co, Camden, 

М... 


Interstate Independent Telephone Association, 


Louisville, Ку. (E. M. Coleman, Sec.) 
[ron Trade ћете weekly: Сем Јапа, О. 
(Ann. Snb., 83.00; P.U., $4.50) 
I-sertel, Henry G., Consulting Enpineer, 527, 
West 34th-street, New York (хеле New 
ork) 


J 


Jackson, Dugald C., C. E., Consulting Engineer, 
Professorof Electrical Engineering, Univer- 
sity of Wisconsin, Madison, Wis. 

Jackson, Francis E.. Ivcandessent Filaments 


| 
| 


Manufacturer, 123, Essex-ave, East Orange, | 


N.J. 

Jackson, G. W., Chief Engineer, Illinois Tele. 
phone and Telegraph Company, СЫсаро, 
ПІ. 

Jackson, William B.. M. E., Consulting Elec- 
trical Engineer, Madison, Wis. 

Jandus Electric Compiny, Makers of the 
Jandus Encloged Arc Lamp, Cleveland, O. 


Jannus, Frankl und, Patent La» ver, 141, Broad- | 


way. New York (477.5 Cortlandt) 

Jeffrey Manufneturin; Company, Manufacturers 
of Eleetrie Mining Machinery, Columbus, 
O.; 41, Dey-st, New York; and Chicago, 
ПІ 


Јеппеу Electric Manufacturing Со, Manufac- 
turers of Dynamos and Electric Motors, 
Indianapolis, Ind. 

Jewell Electrical Instrument. Co, 61, Union 
Park-ct, Chicago, III. 

Johns. Мапу Це (Н. W.) Со. Insulating Material 
Manufacturers, 100, William-st, New York 
(Wardjohns Nac York) 

Johnson, C. F., Electrical Engineer and Agent, 
New Vork: and Ellicott.sq, Buffalo. N.Y. 

Johnson, Е. P., Electrical Engineer, Western 
Eiectric Co, 259, South Clinton-st, Chicago, 
III. 

Johnson. Roy H., Telephone Engineer and 
Manager, Ogle County Telephone Co., 
Oregon, Ш. 

Johnston & Dear, Patent Experts and Solici- 
tors. 11. Pine- at, New York 

Johnston, W. J., A. M. A. I. E. E., 261, Broadway, 
New Vork 

Jones, F. W., Electrical Engineer, Postal Tele- 
graph Cable Co, 253, Broadway, New 
York 

Jones iJ.) & Son, Manufacturers of Electrical 
Apparatus, 64, Cortlandt-st, Now York 

Jones, S. F., Electrician, Postal Telegraph 
Calle Co, 253, Broadway, New York 

Journal of Electricity (monthly), 532, Rialto- 
bldg. San Francisco, Cal. (J. M. Shawhan, 
Editor and Mannger) (Ann. sub. $2.00; 
Р.О. $2.50) 

Journal of the Fran Nin Institute (monthly), 15, 
South 7th.st, Philadelphia, Pa. (Ann. 
sub. 85 = £1. 1s.) 


year; no issue in July, Aug. or Sept.), 
Ithaca, N.Y. (Editors, Prof. W. D. Bancroft 
and Prof. J. E. Trevor) (Ann. sub. 168.) 

Journal of the Telegraph (monthly), 195, 
Broadway, New York. (Aun. sub. $1) 

Joyner, А. H., Electrical Engineer, Edison 
Electric Hlaminating Co, Atlantic-ave, 
Boston, Mass. 

Judson, Win. Pierson, M. I. C. E., Electrician and 
Civil Engineer, Deputy State Engineer of 
New York, Albany, and Oswego, N.Y. 


K 


К. & В. Co. Dealers in Electrical Specialities, 
56, North 7ih-<t, Philadelotia, Pa, 

Kansas City Electric Light Co, Kansas City, 
Мо. (R. E. Richardson, Gen. Manager} 

Kansas City Telephone Manufacturing Co, 516, 
Main-st, Капзч» сиу, Mo. 

Keller, E. E., Vice.Pres. and General Manager, 
Westinghouse Machine Co, Pittsburg, Pa. 

Kellogg. James W., Manager Marine Sales, 
General Electrie Co, Schenectady, N.Y. 

Kellogg Switeliboard & Supply Co, cor. Congress 
aud Green-sts. Chicago, Ili. ; and at New 
York, Cleveland 

Kelly (John F.) Enc neering Co, Electrical Eu— 
gineers, 1432, Broa lway, New York; and 
Jersey City, N. 

Kelly, J. F., XI. I. E. E., Electrica! Engineer, 281, 
W. Housatonic-st. Pittstield, Mass. 

Kelly (T. T.) « Co, Dealers in Electrical Sup- 
plies, 2, Columbia--t, Boston, Mass. 

Kendal, Wiliam R., S.B., Consulting Engi- 
neer, 604-607, New Nelson-bldg, Kansas 
City, Мо. 

Kennelly, A. E., D. Se, Consulting Electrical 
Engineer, Professor ot Electrical Engi- 
neerivg, Harvard. University, Cambridge, 
Masa. (Past-President ot the American 
Institute of Electrical Engineers) 

Kenny Electrical Mig. Co, Electrical Lift 
Makers, Nassau- Beckmmn-bldg, New York 

Kester Electric Manufacturing Co, 251, South 
Jefferson-st, Chicago, III. 

Keystone Electrical Instrument Co, 901, Mont- 
gomery-ave, Philadelphia, Pa. 

Keystone Electric ‘Telephone Со, Telephone 
Apparatus Makers, 565, Old-ave, Pittsburg, 
Pa 


Kilbourne & Clark Co, Dealers in Electrical 
Supplies, 815, 2nd-ave, Seattle, Washington 

King Electrical Co, Switch Makers, Tierney 
Block, Bay City, Mich. 

Kinloch Telepaone Co, St. Louis, Мо. 

Rinsman Electric and Railway Supply Co, 91, 
Liberty-8t, New York (Леда те New York) 

Kinsinan, Frank E., Electrical Engineer, 120, 
Broadway, New York 

Kitton, Frank, Asst. Elect:ical Engineer, West- 
ern Union Telegraph Co, 195, Broadway, 
New York 

Klein (Mathias) & Sons, Makers of Linemen's 
Tools, 87-89, W. Van Buren-st, Chicago, III. 

Knapp Elec. Novelty Co, 511-513, West 5186-56, 
New York 

Knowles, E. R., Consulting Electrical Engineer. 
136, Liberty-et, New York 


Please forward at once to Mr. G. TUCKER, 1, 2 and 3, Salisbury-court, Fleet. street, 
London, any Alte rat ior s or Corrections necessary in the above particulars. 
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Knox Engineering Co, Electrical Contractors, 
1410, Fisher-bldg, Chicago, Ill. 

Knudson, А. A., Electrical Engineer, 32, 
Nassau-st, New York 

Kohler Вгоз.. Electrical Contr: e*ors, 1804-1812, 
Fisher. bldg, Chicago, Ill 

Kreidler, W. A., Editor and l'ublisher Western 
Electrician, 510, Marquette-bldg, Chicago, 
Ш. 

Kruesi, P. J., Lava Insulator Manufacturer, 
Chattanoova, Tenn. 

Kuhlman Electrie Co, Makers of Transformers, 
Elkhart, Ind. 


— a 


Lakon Company, Makera of the Lakon Trana- 
former, Elkhart, Ind. (J. C. Boss, Propr.) 

Lambert-Schmidt Telephone Mfg. Co, 55, 
Maple-st, Weehawken, №... 

Lamme, В. G.. Electrical Engineer, 230, Strat- 
ford-ave, Pittsburg, Ра. 

Lange, Philip A., Works Manager, Westing- 
house Electric Co, Pittsburg, Pa. 

Langsdorf, Prof. A. S.. Dept. of Electrical 
Engineering, Washington University, St. 
Louis, Mo. 

Langton, John, M. Ant. Soc. C. E., M. A. I. E. E., 
Consulting Engineer, 99, John- st, New York 

Lanphear, B. S., Aest. Professor of Electrical 
Engineering, Iowa State College, Ames, Iowa 

Laneingh, Van Rensselaer, Electrical Engineer, 
18, E. Adaims-st, Chicago, 11. 

Latham (Е. В.) & Co, Electrical Munufacturers 
avd Dealers, 30, Vesey-st, New York 

Lawrence-Hall Electric Co, Electrical Engi- 
neers, 213, W. dth-st, Cincinnati, О. 

Leavitt, R. P., Chief Electrical Engineer, 
Albany&Hudson Railroad Co, Hudson, N.Y. 

Leclanché Battery Co, 111-117, East 131st-st, 
New York 

Leeds & Northrup Co, Electrical Instrument 
Makers. 259, N. Broud-st, Philadelphia, Pa. 

Leffel (James) & Co, Turbine and Water Wheel 
Manufacturers, Springtield, О. 

Lemp, Hermann, jnr, Electrician, General 
Electric Co, 186, Allen-avenue, Lynn, 
Mass. 

Leonard, Н. Ward, Pres. Ward-Leonard Electric 
Co, Bronxville, N.Y. 

Leslie, E. A., Gen. Manager Edison Electric 
M ADR Co, 360, Pearl-st, Brooklyn, 

Le Valley Vite Carbon Brush Co, 119-125, 
East 42nd-st, New York 

Levis, Minford, Electrical Engineer, 8, South 
Fourth-at, Philadelphia, Pa. 

Lieb, John W., jun., Associate General Manager 
New York Edison Company, 57, Duane-st, 
and 869, West End-ave, New York 

Lincoln Electric. Co. Dynamo and Motor 

. Makers, 71-73, Ontario-st, Cleveland, Ө, 

Lincoln, Paul M., E.cetrieal Engineer, Westing- 
house Co, Pittsburg, Pa. 

Lloyd, Herbert, Electrical Engineer and Vice- 
President Electric Storage Battery Co, Luth- 
st, and Allegheny-ave, Philadelphia, Pa. 

Lloyd, Robert McA., Electrical Engineer, 100, 
Broadway, New York 
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Locke Insulator Mfg. Co, Insulator Makers, 
Victor, N.Y. 

Lockwood, Thomas D., Advisory Electrical 
Engineer and Expert, American Telephone 
& Telegraph Co, 119, Milk-st, Boston, Mass. 

Loewenthal, Max, Electrical Engineer and 
Secretary, Prometheus Electric Co, 89, 
Cortlandt-st, New York 

Lombard Governor Co, 36, Whittier-st, Bosten, 
Mass. 

Loomis, Osborn P., Electrical Engineer, New- 

port News Shipbldg & Dry Dock Co, New- 

port News, Va. 

Lorain Steel Со, Lorain,O. ; and Johnstown. Ра. 

Lord Electric Со. Dealers in Electric Supplies, 
81, Milk-st, Boston, Mass. 

Los Angeles Electric Co, 451, S. Broadway, 

Los Angeles, Cal. 

Louisville Lighting Co, Central Station, Light- 

ing and Power Contractors, 729, Fourth- 

ave, Louisville, Ky. 

Lovell, (F. H.) & Co, Manufacturing Electrical 

Engineers, 92, William-st, New York, 

Works: Arlington, N.J. (Lerfulto New York) 

Lovejoy. J. R., Manager, Railway, Lighting and 

Supply Depts, General Electric Co, Sche- 

nectady, N.Y. 

Lozier, Robert T. E., Electrical Engineer 

and General Sales Manager, Bullock Elec- 

tric Mfg. Co, Cincinnati, О. 

LUNDBERG, A. P., M.LE.E. Electric Light 

Fittings Maker, Pioneer 


REC? 
Electrical Works,477-487, i 
Liverpool-rd, London, N., 4EKTRIK, 


England. SeeAdvt.,p.1292 TRADE MARK 
Lundell. Robert, Electrical Engineer, 527, 
W. 34th.st, New York 

Lundie, John, D. Sc., Consulting Electrical Eo- 
gineer, 52, Broadway, New York 

Lundin Electric & Machinery So, Dealers in Elec- 
tric Supplies. 176, Federal. st. Boston, Mass. 
Lurienne, Louis А., Manager Compagnie Fran- 
çaise des Cables 'l'élégraphiques, 42 and 
44, Broad-st, New York 

Lyman, J., Electrical Engineer, General Elec- 
tric Co, Monadnock-bldg, Chicago, Ш. 
Lyndon, L., Electrical Engineer, Park Row- 
bldg, New York 

Lynn Incandescent Lamp Co, Incandescent 
Lamp Makers, Lynn, Mass. 


Macallen (W. T. С.) Co, Makers of Electric Rail- 
way Material, 338, Conyress-st, Boston, Muss 

Macartney, McElroy & Co, Ltd, Engineers, 26, 
Cortlandt-st, New York 

McBerty, Е. R., Electrical Engineer, Western 
Electric Co, 259, S. Clinton-st, Chicago, Ill. 

Macfarlane, Alex, D. Se., LL.D., Professor of 
Mathematical Physics, Lehigh University, 
South Bethlehem, Pa. 

McGraw Publishing Co, Publishers of the Elec- 
trical World and Engineer, the American 
Electrician, &c., and also of Electrical Books 
and Publications, 114, Liberty-«t, New York 

McGuire Manufacturingg(ompany, Makers of 

E!ectrie Tramcara, 122-132, N. Sangamon- 

st, Chisago, Ш. See ulao Ввимьн DivisioN 
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MAC—MOO 


Machado & Raller, Electrical Instrument Makers 
and Dealere, 203, Broadway, New York 
McIntosh, Seymour & Co, Steam Engine 
Builders, Auburn, N.Y.; 26, Cortlandt-st, 

New York ; Chicago. III., «с. 

Mackenzie, Suarrier & Ferguson, Electrical 
Engineers, 114. Liberty-st. New York 
McLauthlin (G. T.) & Co, Electric Elevator 
Makers, 120. Fulton-st, Boston, Mass, 
Macmiilan C., Electrical Engineer, General 

Electric Co, Schenectady 

McWhirter, А. C., Eiectrical Engineer, General 
Electric Co, Schenectady, N.Y. 

Mailloux, C. O., Consulting Electrical Enci- 
neer, 76, William-st, New York (Mailloux 
New York 

Majestic Electric Co, Wireless Telegraph Appa- 
ratus Makers, 819, Majestic-bldg, Denver, 
Col. 

Manhattan Electrical Supply Co, Manufacturers 
of Electrical Apparatus, 32, Cortlandt-st, 
New York (Mesco New York); and Chicago, 
Il. 

Manhattan Switchboard Co, 525, Main.st, Еды 
Orange, N.J. 

Мапи facturcr and Builder (monthly), 33, Nassau. 
st, New York (Henri Gerard, publisher) 
(Ann. sub. $1.50 ; P.U. 22.) 

Marconi's Wireless Telegraph Co. of America, 
27, Willium-st, New York (W. H. Bentley, 
Серега! Manager) 

Maris Bror., Eiecirie Crane Builders, Phila- 
delphia, Ра. 

Marks Enclosed Are Light Co, 687, Broadway, 
New York 

Marks, Louis B., B.S., M.M.E., Electrical 
Engineer, 687, Bro»dway, New York 

Marks, Prof. W. D., Ph. B., C.E., President 
American Electric Meter Company, Yth & 
Montgomers-aves, Philadelphia, Ра. (820) 

Marshall-Sanders Co, Makers of Electrical 
Specialities, 301, Congress-+t, Boston, Muss. 
(Marsanders Koston) 

Marshall. Wim., Electrical Apparatus Maker, 
709, Lexington-ave, New York 

Martin (J.) & Co, Electrical Engineers, 31.33, 
New Montyomery-st, San Francisco, Cal. 

Martin, T. Commerford, Joint Editor of the 
Electrical World and Engineer, and Past 
President of the American Institute of 
Electrical Engineers, 114, Libertv-st, New 
York (Electrical New York, 7605,Cortlandt) 

Massachusetts Electrical Engineering Co, Elec- 
trical Engineers, 4, Post Ottice-sq, Boston, 
Mass. (Stone & Webster, Managers) 

Massachusetts Institute of Technology, Boston, 
Mass. (Professor Louis Duncan, in charge 
of Department of Electrical Engineering) 

Maver, Wm., jun, Electrical Expert, 120, 
Liberty-st. New York 

Maxtield (H. E.) & Co, Electrical Agents, 39, 
Cortlandt st, New York 

Maxin, Hiram Percy, Engineer Motor Vehicle 
Dept., Westinghouse Electric and Manu- 
facturing Co, Pittsburg, Ра, 

Mayer Engineering Co, Electrical Specialities 
Макегн, 1131, Monadnock Block. Chicago. Ill. 

Mayer & Englund Co, Makers of Electric Rail- 
way Supplies, 1020-1024, Filbert-st, Phila- 
delphia, Pa. 


Mayer. G. M., Eleetrical Engineer, 
Monadnock-bldg, Chicago, Ill. 
Mayer, Maxwell M., Dynamo and Motor Мапп- 

facturer, 120, Liberty st, New York 

Maynard, Geo. C., Electrical Engineer, Smith- 
sonian Institution, Washington, D.C. 

Mechanical Appliance Co, Motor Makers, 710 
Hanover-st, Milwaukee, Wis. 

Mendenhall, T. C..Pb.D., Electrician, President 
of the Worcester Polytechnic Institute, 
Worcester, Mass. 

Meredith, Wynn, Kiectrical Engineer, 331, Pine- 
st, San Francisco, Cal. 

Merrill, E. A., Electrical Engineer, MacIntosh, 
Seymour & Co, 26, Cortlandt-st, New York 

Merritt, Prof. Erne t, 72, Henstis-st, Ithaca, N.Y. 

Meserve, N. IL, Electrical Contractor, Rail- 
road-ave, South Norwalk, Conn. 

Metropolitan Telephone & Elestric Co, Tele- 
phone Apparatus Makers, 610, Wilson-ave, 
Chicago, Ill. 

Mexican Telegraph Со. 37 and 39, Wall-st, N.Y. 
(Jas. A. Scrymser, Prest.; J. В. Beard, Sec) 

Meyer, Julius. Conaulting Engineer, 115, Broad- 
way, New York 

Meyrowitz, E. B., Electrical Apparatus Manu- 
facturer, 101, Е. 25га.вё, New York 

Mica Insulator Co, Insulating Material Manu- 
facturers, 218, Water-st, New York; and 
Chicago, Hl. See also Ватан Division and 
Advt., p. 1226 

Michaels & Hilly, Electrical Engineers, 60-62, 
W. Van Boren-st, Chicago, Ш. 

Michigan Electric Co, Electrical Engineers, Соп- 
tractors and Agents, 101, Woodward-ave, 
Detroit, Mich. 

Miller-Se!don Electric Co, Electrical Engineers, 
Detroit, Mich. 

Millis, Major John, Corps of Engineers, U.S. 
Army, Seattle, Washington 

Milwaukee El ctric Co, Electrical Apparatus 
Manufacturers, 206, Reed-st, Milwaukee, 
Wis. ; & New York, Minneapolis & Chicago 

Minnesota Eiectrio Co, Ligutning Arrester 
Makers, Minneapolis, Minn. 

Missouri American Electric Co, Incandescent 
Lamp Manufacturers, 3327-29, Locust-st, 
St. Louis, Mo. 

Modern Machinery (monthly), 218, La Salle-st, 
Chicago, Ш. (Ann. sub., P.U., $1.50) 
Molera, Е. J., Civil and Electrical Engineer, 

606, Clay-at, San Francisco, Cal. 

Moloney Electric Co, Тг :паѓогшег Makers, 423- 
425, №. Second-st, St. Louis, Mo. 

Monarch Incandescent Lamp Co, Warren, O. 

Monarch Telephone Mfg. Co, Telephone Appa- 
ratus Makers, 10-14, S. Clinton-st, Chicago. 
Ill. 

Monroe, R. G., City Commissioncr of Electricity, 
New York 

Montagu. H. L., Mining and Electrical Engi- 
neer, Oroville, Cal. 

Montauk Fire-Detecting Wire Co, Fuse Wire 
Makers, 100, Broadway, New York 

Moon Manufacturing Co, Cable Terminal 
Makers, 43-49, S. Canal-st. Chicago, Ш. 

Moore, D. McFarlan, Electrical Expert, Moore 
Electrical Co, 52, Lawrence -t, Newark,N.J. 

Moore Electrical Compauy, 52. Lawrence-st, 
Newark, N.J. 
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MOO—ORE 


Moore, W. E.. General Supt. ani Electrical 
Engineer. W. Pennsylvania Railway and 
Lightunz Co, Pittsburg. Ра. 

Morrow, J. T., Supt. Electrolytic Plant, Boston 
& Montana Consolidated Copper & Silver 
Mining Co, Butte, Mont. 

Mosher (T. J.) Electric Co. Electrical Engineers, 
Michigan Trust-bldy, Grand Rapids, Mich. 

Mott. Fred. R.. Chief Engineer, Bell Telephone 
Co, Si. Louis, Mo. 

Muckle (М. R. Jr.) & Со, Electrical Engineers, 
512, Stephen Girard-bldg. Philadelphia, Pa. 

Mulford. E. M.. District Supt. Western Union 
Telegraph Со. New York | 

Munn & Co, Publishers of the Scientific Amert- 
can and Patent Solicitors, 361, Broadway, 
New York | 

Munns Manufacturing Co, Electro - medical 
Apparatus Makers, Corning. Iowa. | 

Munns, C. K., Electrical Епртаеег, Electrical 
Laboratory, Corning, Iowa 

Munroe, Hall & Hopkins. Electro-chemical 
Engineers, Bond-bldy, Washington, D.C. 

Murdoch (Wm. J.) & Co, Telephone Receiver 
Makers, Chelsea. Masa. 

Muschenhein, F. A., Electrical Engineer, 
Western Electric Co, 41, West 318-54, New 
York 


N 


Nagel (W. С.) Electric Co, Electricity Meter 
Makers. 'l'oledo, О. 

National Carbon Co. Manufacturers of Electric 
Light Carbons and Batteries, 1198, W. Madi- 
son-ave, Cleveland, O. (Carbon Cleveland) 

National Conduit and Cable Company, Makers 
of Conduits and Electric Cables, Times- 
bldg, New York, aud (works) Hastings-on- 
Hudson: and at Cuiengo, III. 

National Electrical Contractors! Association of 
the United States, 44, Whitesboro-st, Utica, 
N.Y. (W. H. Morton, Sec.) 

National Electrical Inspectors’ Association, 401, 
Wayne County Bank-blig, Detroit, Mich. 

National Electrical. Supply Co, Telephone 
switchboard Maker», 1417, New York-ave, 
Washington, D.C, 

National Electric Contracting and Constructing 
Co, Camden, №... 

National Electric Co, Electrical Engineers, 
Milwaukee, Wis. 

National | Клесиле Lieht Association, 136, 
Liberty-st. New York 4C. L. Edgar, Pres.; 
E. H. Davis, Sec.) 

Natioual Electric S:znalling Co, Owners of the 
Fessenden Wirciess Telegraph and Tele- 
phone System, Washington, D.C, 

National Telephone Supply Co, 1430, Superior- 
st, Cleveland. О. 

National Wire Corporition, Electric Wire and 
Cable Manufacturers, New Haven, Conn. 

Needham, R. J., Superintendent Anglo- 
American Telegraph Со, Duxbury, Mass. 

Neiler, Samuel G., XI. X. I. E. E., Mechanteal and 
Electrical Engineer, 1409 12, Maulattan- 
bidg, Chicago, Ш. 

Nernst Lamp Со, Garrison-alley aud Fayette- 
st, Pittsburg, Ра. ; aud Chica zo. «се. 
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New England Motor Co, Dynamo and Motor 
Maker, Lowell, Mass. 

Newton Hugineering Co, Electrical Contractors, 
Hathawav-bldg, Milwaukee, Wis. 

New York Edison Co (Suecessors to Edison 
Electric Illuminating Co», 53-57, Duane- 
st, New York (IVM, , New York) 

New York Electrical Society, 114, Liberty-st, 
New York (Юг. Simnel Sheldon, Presi- 
dent; б. Н. Guy, Secretary) 

New York Insulated Wire Co, Electric Wire and 
Cable Manufacturers, 114-114, Liberty-st, 
New York; and at Chicago, Boston, Xe. 

New York & New Jersey Telephone Co, 18, 
Willoughby-st, Brooklyn, N. Y. 

New York and Ohio Co, Makers of ~ Packard“ 
Incandescent Lamps and Transformers, 
Warren, Ошо; 1, Broadway, New York ; & 
Chicago, Ш. (W. D. Pachurd, Seo. andTreas.) 

New York Telephone Co, 15, Deys-st, New 
York 

Niagara Falls Hydraulic Power and Manu 
facturing Company, Niagara Falls, N.Y. 

Niagara Fulis Power Co, 15, Broad-st, New York ; 
and at Niagara Fails 

*Nichols, Dr. E. L., Professor of Physics, 
Cornell Uuiversity, 5, South-ave, Ithaca, 
N.Y. 

Nicholson. W. W., General Superintendent, 
Central New York Telephone апі Tele- 
graph Со, Telegraph-bldg, Utrea, N Y. 

Niles- Bement- Pond Co, Electric Crane Makers, 
136-138, Liberty-st, New York 

Niven, D. W., Electrical Engineer, Power aod 
Mining Engineering Dept., General Electric 
Co, Schenectady, N.Y. 

Noe, E. C., General Manager, North-Western 
and Lake Street Electric Elevated Railway, 
Chicago, Ш. 

Noll Electric Co, Electrical Contrastors, 8, 
East 17th-st, New York 

North Electric Co, Switchboard Manufacturers, 
147-157, St Cliir-st, Cleveland, О. 

Northern Electrical МЁ Co, Madison, Wis. 

Northern Envineering Co, Switchboard Makers, 
95-97. Liberty-st, New York 

North-Western Telephone Manufacturing Co, 
191-193, S. Canal-st, Chicago, III. 

Norton Electrical Instrument Co, Manchester, 
Conn. 

Nunn, Paul N., Chief Engineer, Telluride Power 
Co, Telluride, Colo. 

Nuttall (В D., Company, Makers of Eleerrie 
Railway Supplies, Pittsburg, Ра. 


— © 


Ohio Brass Co, Electric Railway Supplies 
Makers, Mansfield, О. 

Ohio National Manufacturing Co, Electric 
Specialty Manufacturers, 02, Brooker-ave, 
Cleveland, O. 

Okey, Percy, Chief Engineer, Municipal Elec- 
tric Light Plant, Columbus, O. 

Okonite Company, Ltd, Makers of Insulated 
Wires and Cables, 253, Broadway, New 
York ; and (works) Passaic, N.J. 

Andrew J., Consulting Electrical 

Е окіпеег, 1507, Pupin-st, St. Louis, Mo. 
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Osborne. H.. Superintendent, Compagnie Fran- 
caise des Cables Teleyravtnques, Cape Cod 

Osborne, Loyall A. Vice-Pres. We-tingliouse 
Electric and Manufacturiny Co, Pittsburg, 
Pa. 

Qsborm-Morgan Co, Makers of Enclosed Arc 
Lamps, Cleveland, 0. 

Ozbarn Flexible Conduit Co, 21, Park- row. New 
York 

O«sterberr, Мах, E.E.. Consulting Engineer and 
Eiectrical Expert, 11, Broadway, New York 

Ostranner W. К.) & Co, Manufacturing Elec- 
tricians, 22, Dev-st. New York 

Otis Elevator Co, 17, Batterv-pluce, New York 

Оша, Manace A., Electrical Engineer, General 
Eiectne Company, Schenectady, N.Y. 


EE S. 2 


Pucite Cable Company of New York, 37 and 
39, Wall.st, New York (James А. Scrymser, 
President; Edmund Г. Baylies, Vice- 
Presi rent and Treasurer) 

Pacitic States Telephone and Telegraph Со, 
Walla Walla, Wa-h. 

Paine, F. В. H., Electrical Епдпеег, Westing- 
honte Eleetrie saud Manufacturing Со, 
120. Broadway, New York 

Paine, <. B., Eiertrread Engineer, General 
Electric Co, 81. State-st, Boston, Mass. 

Paiste (H. Та Co, Switeh Makers, 3101, 
Ludiow-st, РАва Ирма, Ра. 

Palmer, W. K., Electrical Euyineer, 401, New 
York Life-bidg, Kansas City, Мо. 

Parsel & Weed, Speciatists in Experimental 
Work. 125-131. W. dst st, New York 

Pass & Seymour, Jone., Electric Тодић Fittings 
Makers, Solvay, N. X.; and at Boston, Mass. 

Pattison Bros, Consulting Electrical Engineers, 
51h-ave and 23rd S:, New York 

Patrick (R. M.) Electric Contracting Co, Kirk 
Block, Svracuse, New York 

Pearce, Frederick, Manufacturer of Electrical 
Instruments, 18 and 20, Rose-at, New York 

Pearson, F. S., Consulting Traction Engineer, 
29, Broadway, New York 

Peck, E. F., General Manager. Schenectady 
Kuilway Co, Schenectady, N.Y. 

Peck, J. S., Electrical Designer. Westinghouse 
Eleetrte and Mfg. Co, Pittsburg, Ра. 

Peckbam Truck Co, 26, Cortlandt-st, New York 

Peckham, W. C., Professor of Physics, Adelphi 
College. 406, Clarson-ave, Brooklyn, N.Y. 

Pedersen, К. M., Tutor in Mathematics, Col- 
lege of the City of New York, 17, Lexington- 
ave, and 39, Washington-sq, New York 

Peerleas Telephone Mfg. Со, hiv, Wis. 

Pelton Water Wheel Co, 130, Muin-st, San Fran- 
cisco, Cal. ; and 141, Liverty-st, New York 

Pepper & Register, Electrical Engineers, 112- 
116, N. Broad. st, Philadelphia, Pa. 

Perkins, F. C., Electrical Engineer, Erie County 
Bank-bldgs, Butfulo, N.Y. 

Perot. L. Knowles, Electrical. Engineer and 
Pres. Phenix Gas and Electric Company, 
Philadelphia, Pa. 

Perrine, Dr. F. A. C., M. I. E. E., President and 
Gen. Man., Stanley Electric Manufacturing 
Co, Pittstield, Mass. 
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Co, Eleetrival Supply 
Pearl-st and Atlantic. ave, 


Pettingell. Andrews 
Dealers, eor. 
Boston, Mass, 

Petty, W. M., Borough Elec. Engineerand Supt., 
Fire Alarm Telegraph, Rutherford, №... 

Phelps Co. Makers ot the © Hylo” Electric 
{neandescent Lamps, 21. Rowiand.st, 
Detroit, Mich. (% Detroit 

Phillips’ Insulated Wire Co, Pawitneket, КА. 
(E. F. Philips, Manager) 

Physical. Revie поо, Cornell Univer- 
sity, Ithaca. N.Y. (edward J.. Nichols, 
Ernest Merritt and Frederick Bedell, 
Editors; (Ann. sub. Хо) 

Pickernell. F. A., Electrical Engineer American 
Tel. and Tel. Со, 125. Milk-st, Boston, Mass. 

Pierce, R. H., E.ectrical Engineer, 110, State- 
st. Коош 703, Boston, Mass, 

Pierce, Richardson & Neier (пе. т, Electrical & 
Mechanical Engineers, 1409-1114, Manhat- 
tan-bldg,Citexsgo. Ill. ; and at Boston, Mass. 

Pignolet, L. M., Maker of У ин ters. and 
Ammeters, 78, Cortlaudt-st, New York 

Pinkerton, Andrew. El-ctrical Engineer 
American Nieet Steel Co, Vandergrift. Ра, 

Pinkham, C. S., Electre Light Cont actor, 846. 
Washington-st. Dorchester, Mass. : 

Pittsburg Insulating Co, Insulating Cloth and 
Paper Makers, People’s Savings Bank- 
bldy., Pittsburg, Ра. 

Pittsburg Reduction Company, Aluminium 
Manufacturers, Alummmm Works, Niagara 
Falls, N. V.: aud New Kensieston, Pa. 

Pittsburg Switch and Signal Co, 1511-1515, 
Liberty-ave, Pittsburg, Pa 

Poole, Сел P., Editor of the .Emerican 
Kletricisa, 133 4-115. Libert st. New York 

*Pope, Ralph W., Seeretary American [nstitute 
of Electrical Engineers, 99, Liberty-st, 
New York (2199 С тивні); and 570, 
Cherry-st. Elizabeth, N.Y. 

Popular Science Monthly, Gurrison-ave, Hudson, 
N. Y. (Ann. sub, 158.) 

Porter Battery Co, Storage Ва бегу Manufac- 
turers, Monadnock Block, Chicago, and 
(works) Wankeyan, III. 

Postlethwaite, R. H., Electrical En ливег, 8319, 
Pacitic-ave, San Francisco. at. 

Potter, Wm. B., Engineer, Ka:lvay Dept., 
General Electric Co, Sehem c ady, N. V. 
Power anouthiy’, World-bldg, зе“ York (Ann. 

rub. P.U., 15/-) 

Power Installation Co, Electrical. Contractors, 
Marine Exchange-bldg, Вийа o, N.Y. (G. 
F. Wescott, Propr.) 

Power and Lighting Economist (quarterly), 
Publisher, F. Н. Knox, W steen Union- 
bldg, ‘Troy, М.Ү. (Price 5'c., . nu. sub. $1; 
P.U., 53. 64.) 

Pratt & Atkins, Electrical Euzineers, 1000, 
Monadnock- bldg, Chicago 

Price, Charles W., Editor of the Electrical Re- 
view, Park-row-bldg, New York; and 223, 
Gartield-pi, Brooklyn, N.Y. 

Priest, Charles, Electrician, Coinmereial Cable 
Co, 253, Broadway, New Yurk 

Progressive Aye (semi- mont]. ly). 250. Broadway, 
New York. (E. C. Brown, President and 
Editor) (Aun. sub., P.U., $1.25) (Pro- 
gage New York) 


INDICES TO THIS VOLUME WILL ВЕ FOUND ON PAGES 19 TO 40 
AND ALSO ON PAGES 1338, TO 1340. 
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Prometheus Electric Co, Makers of Electric 
Heating and Cooking Apparatus, 39, Cort- 
landt-st, New York 

Puffer, Wm. L., Associate Professor of Elec- 
trical Envineeriug, Mass. Institute of 
Technology, Boston, Mass. 

Pullen Leon W.) Electric Co, Battery Makers, 
618, Ches'nut-st, Philad-lphia, Pa. 

Pullman's Palace Car Co, Тгашсат Builders, 
Chicago, Ill. 


Q 


Quaker City Electric Co, Dynamo Makers, 2036. 
2038, W. Lippincott-st, Philadelphia, Ра. 

Queen & Co (Incorporated), Electrical Instru- 
ment Makers, 1010, Chestnut.st. Phila- 
delphia, Ра.; New York and Chicago, DL 
(Queen Philadelphia) 

Quimby (Wm. E.). Inc., Electric Pump Makers, 
141, Broadway, New York ,Sereiepuinpa N. Y.) 


R 


Rae, Frank B., Electrical Engineer, Aldrich-ct, 
45, Broadway, New York 

Railroad, Gazette (weekly), New York. 
sub. $1.20; P.U., $6.10) 

Railroad Telegrapher (semi-monthly), Vinton, 
Iowa (J. В.Т. Auston, Editor and Manager, 
(Ann. sub. $1.50) 

Ratheoy Age (weekly), Monadnock Block, 
Chicago, Ill. (Ann. Sub. $4.00; P.U., $6.00) 

Railway Appliances Co. Makers of Track Tools, 
Old Colony-bidg, Chicago, IIl.; and New 
York 

Railway and Enaincering Review (weeklyi, The 
Rookery, Chicago, Ш.; and 189, Broadway, 
New York. (Ann. sub. $4; P.U., $5) 

Railway and Locomotive Engineering (monthly), 
174, Broadway, New York (Ann. sub., $2; 
P.U., $3) 

Railway Review (weekly), Adams and La 
Salle-sts, Chicago, Ш. (Price 100.; ann. 
виђ., U.S., 34, P.U. 55) 

Randall, J. E., Electrical Engineer, Columbia 
Incandescent Lamp Company, 1910, Olive- 
st, St. Louis, Mo. 

Ray, W. D., Sup. Engineer, Westinghouse, 
Church, Kerr & Co, 8, Bridge-st, New York 

Reading Gas and Electric Fixture Co, Electrical 
Apparatus Makers, Reading, Pa. 

rReckenzaun, Frederick, Electrical Engineer, 
77. Chambers-st, New York 

Reed, H. А.. Sec. and Manager, Bishop Gutta 
Percha Со, 422, Е. 25th-st, New York 

Reed, Harry D., Superintendent, Bishop Gutta 
Percha Co, 422, Е. 2dth-st, New York 

Reid, Thorburn, Consulting Electrical Engineer, 
120, Liberty-st, New York 

Reisinger, Hugo, Maker of the “ Electra” 
Carbons, 11, Broadway, New York 

Reist. HO. Designing Engineer, General Electric 
Co, 5, South Church-st, Schenectady, N.Y. 

Remey Electric Mfg. Co, Electrical Eng neers, 
Anderson, Ind. 

Reno, C. S., Electrical Engineer, Triumph 
Electric Co,610,Buymiller-st, Ciucinnati, O. 

Replogle Governor Works, Makers of the 
Replogle Water Wheel Govern^r, Akron, О, 


(Ann. 


Reuterdah Electric Co, Accumulator Makera, 
Providence, В.Г.; and Chicago, Ill. 
Reynold’s Electric Flasher Mfg. Co, Electric 
Sign Makers, 221, Fifth-ave, Chicago, Ill. 
Rhodes, H. A., Chief Engineer, Colorado Tele- 
phone Co. 1421, Champa-st, Denver, Col. 
Rice, A. L., Mavazine Editor, The Engineer, 
Blackstone bldg, Cleveland, Ohio 
Rice. C. W., M. I. E. E., Consulting Electrica! 
Engineer, 343, Central Park W., New York 
Rice, E. W., jun., Techuical Director, General 
Electric Co, Schenectady, М.Ү. 
Richardson, R. E., M. A. I. E. E., Gen. Man. 
Kansas City Elec. Light Co, Kansas City. Mo. 
Ridgway Dynamo and Engine Co, Ridgway, 
Pa., and at New York, Buffalo, &е. 
Ridley, A. E. Brooke, Electrical Engineer and 
Contractor, 18, Fell-st, San Francisco, Cal. 
Ries, Elias E., Consulting Electrical Engineer, 
116, Nassau st, New York(Rieselect New York) 
Riker, Andrew L., Electrical E. gineer, 1416, 
l'airtield.ave, Bridgeport, Conn. 
Rittenhouse-Miiller Со. Makers of Eureka 
Flexible Cor duit, S.W. corner, 12th and 
Buttonwood-sts, Рой. Pa. 
Robb, Russell, Electrical Eugineer (Stone & 
Webster), 93, Fe ieral-st, Boston, Mass. 
Robbins & Myers Co, Electric Fan Dynamo and 
Motor Makers, Springtic ld, O.; aud NewYork 
Roberts (Е. P.) & Co, Elec. and Mechanical Eu- 
gineers, 603-605, Elestric-bldg,Cleveland.Q. 
Robinson, Н. A., Me:hanicil & Electrical En.a- 
mou 1409-12, Manhattan-bldy, Chicago, 


Robinson, H. H., General Manager, Illinois 
Telept one and Telegraph Co, Cuicago, Ш. 

Roche, lus Battery Maker, 42, Vesvy-st, New 
Yor 

Roebling's (John A.) Sons Co, Wire Manufac- 
turers, Trenton, N.J.; and at Chicago, 
III., New York, and San Francisco, Cal. 

Rogers Laboratory of Physics, Massachusetts 
Institute of Technology, Boston, Mass. 

Rogers, W. W., Electrical Engineer, Madisot- 
sq, Garden Tower, New York 

Rohrer, Albert L., Electrical Superintendent, 
General Electric Co, Schenectady, N.Y. 

Roller, F. W., Electrical Engineer (Machado 
& Koller), 203, Broadway, New York 

Hondiuella, L. F., Consultiug Engineer, 72s, 
Stephen Girard-bldg, Philadelphia, Pa. 

Rooney- Westbury Electric Lamp Co, 154, East 
23rd-st, New York 

Коза, E. В., Profes«or of Physics, National 
Bureau of Standards, Washington, D.C. 

Rosenbaum, William A., Electrical Expert апа 
Patent Attorney, 140, Nassau-st, New York 
(Almagesto New York) 

Ross, N. N., Electrical Engineer, Stanlev 
Electric Mfy. Co, 203, Equitable-bldg. 
Boston, Masa. 

Rossiter, Масботегц & Co, Dealers in Electrical 
Apparatus, 17, Battery-pl. New York 

Roth Bros. & Co, Electrical Engineers, 27 and 
29, S. Clinton-st, Chicago, Ill. 

Roux, G. P., M. I. E. E., Electrical Engineer, 
Ardinore, Pa. 

Rowland Telephonie Co, 313-7, E. Baltimore- 
st, Baltimore, Ind. 
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Rowland, Prof A. J., Electrical Engineer, | Schurig. E. F., City Electrician, 306, City Hall, 


Drexel Institute. Philadelphia, Pa. 

Royal Electric Company, Makers of Alternators 
and Transformers, Peoria, lil. 

Ruebel, Schwettman & Wella, Electrical Engi- 
neera, 301, Cheinical-bldg, St. Louis, Mo. 

Rushmore Dynamo Works, Electrical Engi- 
neers, Plaintield, N.J. 

Russell-Tomlinson Electric Co, Telephone In- 
strument Makers, Danbury, Conn. 

Rust H. B.) & Co, Electrical Engineers, 22, 
Beck et, Providence, R.I. 

Rutherford. B., Electrical Engineer, Allegheny 
Co, Pittsburg. Pa. 

Ryan, Harris J., Professor of Electrical En- 
gineering, Sibley College, Cornell Univer- 
sity. Ithaca, N.Y. 


Sachs. Joseph, Electrical Engineer, Johns- 
Pratt Co, 220, Collins-st, Hartford, Conn. 

Safety Insulated Wire and Cabie Co, Wire and 
Cable Makers, 114-116, Liberty-st, New 
York (Bosforo New York) ` 

St. Louis Car Co, Car and Truck builders, St. 
Louis, Mo.; und New York 

Sampson, F. D., Engineer and Manager Char- 
lotte Electrio Light and Power Со, Char- 
lotte, N.C. 

Samson Cordage Works, Manufacturers of 
Are Light and Trolley Cord, Boston, Muss. 

Sanborn-Marsh Electric Co, Telephone Con- 
tractors, Indianapolis, Ind. 

Sanderson & Porter, Electrical Engineers, 52, 
William-st, New York 

Sands, H. S., Electrical Engineer, 
Market-st, Wheeling, W. Va. 

Sanford, Henry, Secretury and Treasurer Bell- 
manand Sanford, 140, Broadway, New York 

Sanville, H.F., Maker of Steel Railway Supplies, 
Philadelphia, Pa. 

Sargent, Conant & Co, Electrical Engineers, 
15, Federal-st, Boston, Mass. 

Sargent & Lundy, E'ectrical Engineers, 46, 
E. Van Buren-st, Chicago, Ill. 

Sargent, W. D., Vice-President and General 
Manager, N.Y. and N.J. Telephone Com- 
pany, 81, Willoughby-st, Brooklyn, N.Y. 

Sawyer-Man Electric Co, Incandescent Lamp 
Makers, 510-630, West 23rd-st, New York; 
and Allegheny, Pa. 

Sauter Electrical Co, Incandescent Lamp 
Makers, 501-507, State-st, Schenectady, 
New York 

Saxton, E., Electric Railway Contractor, 123, 
G.-st, Northeast, Washinyton, D.C. 

Schattner, E., Electrical Engineer, General 
Electric Co, Schenectady, N.Y. 

Schoen, A. M., Chief Electrician, South-Eastern 
Tariff Association, 613, Equituble-bldg, 
Atlanta, Ga. 

Sehoeman Electric Manfy. Co, Switchboard 
Makers, Berlin-st, Pittsburg, Pa. 

Schooninaker (А. G.) Co, Electrical Agents, 
29, West-st, New York 

*ehooninaker, А. O., Mica Merchant, 221, Ful- 
ton-st, New York 

Xhureinan J. L.) & Co, Elevator Controller 
Makers, 133-39, X. Clinton-st, Chicago, III. 


1153, 


— ꝗ— ä U... : ä——— ———— À——————  À— 


Omaha, Neb. 

Schwedtman, F., Gen. Supt., Wagner Eleetric 
& Mig. Со. 2017, Locust-st, St. Louis, Мо. 

Schwermer, F. T., Constructional Engineer, 
General Ele^trie Co, Боћепемау. N.Y. 

Scientific American (weekly), 861, Broadway, 
New York. (Ann. snb., S3; Europe 8+) 
Also Виа ту Edition (monthly), 32 50е. ; 
Europe. $3 

Scientine American Supplement (weekly), 361, 
Broadwav, New York. (Апп. sub., $5; 
Europe, $6) 

Scott, Chas. F., Chief Electrician, Westing- 
house Electric and Mfg. Co, Pittaebury, Ра. 

Seruby, R.. Electrical Engineer, 413, Washiug- 
ton Boulevard, Chicayo, Ill. 

Serymser, Jas. A., President Central and South 
American Telegraph Company, 37 & 39, 
Wail-st, New York 

Зее (А. B.) Electric Elevator Co, 116-124, Front- 
st, Brooklyn, N.Y. 

Serrell, Lemuel Wm., M.E., Electrical Engi- 
neer, 99, Cedar-st, New York 

Sever, б. F., Professor Electrical Engineering, 
Columbia University, New York 

Sharp, Clayton H., Pu.D., Test Отсег. Elec- 
trical Testing Laboratories, 801-56 and 
East End-ave, New York 

Shawhan. J. M., Editor and Manager, Journal 
o! Electricity, Power and Gas, 532, Rialto- 
bldg, San Francisco, Cal. 

Shea, D. W., Professor of Physics, Catholic 
University of America, Washington, D.C. 

Sheaff & Jaastad, Electrical Euyineers, 85, 
Water-st, Boston, Mass. 

Shelby Electric Co, Incandescent Limp Makers, 
100, Piue-st, Shelby, O.; and Chicago 
Sheldon, Samuel, A.M., Ph.D., Professor of 
Physies and Electrical Engineering, Poly- 
technic Institute, and 1983, Schermerhorn- 

st, Brooklyn, N.Y. 

Shephardeon. Prof. G. D., Principal of Electrical 
Engineering Department, University of 
Miunesota, Minneapolis, Minn. 

Shock, T. A. W., Chief Eleetricsl Engineer, 
York Haven Water & Power Co, York, Pa. 

Siemens and Halske Electric Co (of America), 
Manufacturera of Electrical Machinery aod 
Apparatus, Monadnock-bldg, Caicago ; and 
at New York, Boston, Philadelphia, &e. 

Simon, Arthur, Electrical Engineer, 309, 21st- 
st, Milwaukee, Wis. 

Simplex Electric Heating Co, Cambridgeport, 
Mass. 

Simplex Electrical Co, Wire and Cable Manu- 
facturers, 110, State-st, Boston, Mass.; 
and Chicago, Ill. 

Sinclair, H. A., Electrical Engineer, Tucker 
Electric Co, 35, South William-st, New York 

Skinner, C. E., Electrical Engineer, Westing- 
house Co, 424, Franklin-ave. Pittsburg Da. 

Skinner & Sethman, Electrical Eugineers, 
Denver, Col. 

Slichter, W. I., M. A. I. E. E., Electrical Engineer, 
General Electric Co, Schenectady, N.Y. 
Slogue (C. К.) Co, Electrical Agents, Mils- 

Dud ca, San Francisco, Cal. 

Smart, John H., Superintendent. Commercial 

Cable Со, 20, Broad st, New York 
E-D 108 
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Smethurst & Allen, Electrical Engineers, 1222, 
North American-bldg, Philadelphia, Pa. 

Smith, F. E., Consulting Electrical Engineer, 
173, Jessie-st, Sun Francisco, Cal. 

Smith, Harold B., Professor of Electrical En- 
gineering, Worcester P^]stechnic Institute, 
and 20, Trowbridge-rd, Worc2ster, Mass. 

Smith, J. Brodie, General Manager Manchester 
Traction, Light & Power Co, and Man- 
chester Street Rly, 46, Hanover-st, Мап- 
chester, N.H. 

Smith, Richard W., Dealer in Electrical Sup- 
plies, 67, Milk-st, Boston, Mass. 

Smith Storage Battery Co, 5, Frederick-st, 
Binghampton, N.Y. 

Smith, T. Carpenter, Electrical and Mechanical 
Engineer, 512, Stephen Girard-bldg, Phila- 
delphia, Pa. 

Smith, W. L., Electrical Engineer, Concord, 
Mass. 

SMITH. W. STUART, Consulting Electrical and 
Mechanical Engineer, 2538, Dwightway, 
Berkeley, Cal. See Advt., p. 1199 

Southwest Electrical Co, Electrical Apparatus 
Makers, San Bernardino, Cal. 

Spaulding, Hollon C., Contracting Engineer and 
Secretary Sargent, Conant & Co, Equitable- 
blag, Boston, Мава. 

Speciality Mfg. Co, Dealers in Electrical Appa- 
ratus, Water-st, South Norwaik, Conn. 
Sperry Electric Railway Company, 855, Case- 

ave, Cleveland, O. 

Sperry, Elwer A., Electrical Engineer, 855, 
Case-ave, Cleveland, О. 

Spies Electric Co, Makers of Telephone Арра- 
ratus, 87-89, W.Van Buren-st, Chicago, Ili. 

Spinney, L. B., Prof. of Physics and Elec. Engi- 
neering, Iowa State College, Ames, Iowa 

Splitdorf, С. F., Induction Coil Maker, 17, Van- 
dewater-st, New York 

Spon & Chamberlain, Pabliebers of Technical 
Books, 123, Liberty-st, New York 

Sprague Electric Company, Manufacturers of 
Electrical Plant and Machinery, 527-531, 
W. 3ith-st, New York; and at Chicago, 
Boston, St. Louis aud Baltimore 

Sprague Elevator Co, Liectric Elevator Makers, 
62, Broadway, New York 

Sprague, Frank J., Electrical  Eugineer, 
Technical Director Sprague Electric Со, 
20, Broad-st, New York 

Standard Electric Co, Are Lamp Makers, 113, 
W. Third-st, Cincinnati, Ө. 

Standard Eiectric Construction Co, Electrical 
Enyiveers, Riuito-bldg, New Montgomery- 
st, San Francisco 

Standard Electrical Manufacturing Co, Iucan- 
descent Lamp Makera, Nues, О. 

Standari Paint Со, Insulating Material 
Manulacturers, 100, William-st, New York 

Standard Telephone and Electric Company, 
Telephone Enyineers, Madison, Wis. 

Standard Thermometer and Electric Com- 
pany, Arc Lump Makers, Peabody, Mass.; 
and at New York, Chicago and Boston 

Standard Underground Cable Company, Fitts- 
burg, Pa. (Cables Pittsburs); aud at Phila- 
dely hia New York, Chicago, &c. 

Stavley E;ectiie Mfg. Co, Dynumo and Motor 
Makers, Pittsticid, Mass, 


Stanley Instrument Co, Electrical Instrument 
Makera, Great Barrington, Mass, 

Stanley, Wiliam, Electrical Engineer, Great 
Barrington, Mass. 

Stanton, Le Roy W., Telephone Engineer, 411, 
Electrical-vldg, Cleveland, О. 

Star Dynamo Co, Jefferson City, Mo. 

Star Electric Co, Fire Alarm Mannfacturera, 
2-10, Gaines-st, Binghampton, N.Y. 

Station Equipment Co, Electric Plant Dealers, 
204, Dearborn-&t, Chicago, Ш. 

Stearns, С. K., Electrical Engineer, 93, Federal- 
st, Boston, Mass. 

Stebbins, Theodore, Electrical Engineer, 50, 
State-st, Boston, Mass. 

Steel Motor Company, Makers of Electric 
Motors, Johnstown, Ра. 

Steinmetz, Charles P., Chief of Technical Staff, 
Genera! Electric Co, and Head of Mechani- 
cal and Electrical Engineering Dept., 
Union College, Schenectady, N.Y. 

Sterling Electric Co, Electrical Instrument 
Makers, Lafayette. Ind.; and at Chicago 

Sterling Electrical Mfg. Co, Electric Lamp 
Makers, Warren, O. 

Sterling Supply & Manufacturing Company, 
Street Ruilway Supply Manufacturers, 141- 
155, W. 25th-st, New York 

Sterling Varnish Co, Insulating Varnish Makers, 
Times-bldg, 307, Fourth. ave, Pittsburg, Pa. 

Stern & Marks, Electrical Engineers, New 
Orleans, La. 

Stern, P. K., Electrical Engineer, 140, Fulton- 
st, New York 

Steward (D. M.) Mfg. Co, Insulator Manufac- 
turers, Chattanooga, Тепо.; New York, «с. 

Stewart, А. L., City Electrical Engineer, 
Rushville, Ind. 

Stewart (Frank H.) & Co, Makers of Electric 
Light Fixtures, 35, №. 7th- st, Philadelphia, 
Pa. 

Stewart (John A.) Electrical Engineering Со, 
430, Sycamore-st, Cincinnati, O. 

*Stillwell, Lewis B., Electrical Engineer, 13, 
Park-row-bldg, New York 

Stil weil-Bierce and Smith-Vaile Co, Makers of 
Electrically Driven Pumps, 266-274, Leh- 
man-st, Dayton, O.; and New York, «tc. 

Stine, Wilbur M., M.S.. D.Sc., Prof. of Engineer- 
iug, Swarthmore College, Swarthmore, Ра. 

Stirling, C.C., Electrical Engineer, 66, Stoll-st, 
Hratford, Coun, 

Stirling Co, Makers of Water-Tube Boilers, 
Chicago, III; and Barberton, O. 

Stockbridge, George H., Patent Expert, 120, 
Broadway, New York (ред тв New York) 

Stone Telepuone and Telegraph Co, 31, State-st, 
Buston, Mass. 

Stone & Webster, Electrical Engineers, India- 
blug, State-st, Boston, Muss. 

Storave Battery Supply Co, 239, East 27th-st, 
New York 

Storrs, Н. A., M.Am.LE.E., U.S. Engineer, 
P. Otice, New Loudon, Conn. 

Stott, Н. G., Motive Power Bupt., Interborough 
Кара Transit Co, New York 

Stow Manufacturing Company, Manufacturers 
of Electric Appliances, Binghampton, N.Y. 

Strauss, Herman A., A. M. A. I. IL. E., Electrical 
Engineer, 13, Park- row-bldg. New York 
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Street Railway Association of the State of New 
York, Elmira, N.Y. (W. W. Cole, Sec.) 

Street Ini, , Jo: rnal (weekly', McGraw Pub- 
lishing Со, 120, Libertv.st, New York 
(Stryjourn New York) (Ann. sub., P.U., 
$5 = £1 bs.) 

Street Railway Review (monthly), 1310, Monon- 
bldg, Chicago, Ш. ( Winweld Chicago) (Daniel 
Royse, Editor) (Ann. sub., U.S., $3; 
P.U., 173.) 

Strock, 8. C., Maker of Ties, Wooden- Poles, &e., 
11, Broadway, New York 

Stromberg-Carlson Telephone Manufacturing Co, 
Rochester, N. Y. ; and Chicago, Ill. 

Stuart-Howland Co, Makers of Electrie Licht, 
Railway and Telephone Supplies, 261-257, 
Devonshire-st, Boston, Mass. 

Sturtevant B. F.) Co. Stenm Engine and Dynamo 
Builders, 34. Oliver-8t, Boston, Mass.; 131, 
Liberty-st, New York; and at Chicago, «2. 

Summers (L. L.) & Co, Electrical Engineers, 
441, The Rookery, Chicago, Ill. 

Sunbeam Incandescent Lamp Co, 212. South 
Jetferson-st, Chicago, III.; and аб New York 

Sundh Electric Co, Makers of Rheostata, Pres. 
sure Reglators, &с., 141, Broadway, New 
York 

Sumter Telephone Manufacturing Co, Tele- 
phone Contractors, Sumter, S.C, 

Swan (Fredk. А. & Co, Manufacturers of 
Eleetrio Light Fittings, 37, Pearl-st, 
Boston, Mass. 

Swedieh-American Telephone Co, 69.75, W. 
Jackson Boulevard, Chicago, Ill. 

Sweeney, Clerk-in-Charge.Compagnie Francaise 
des Cables Télégraphiques, New York 


т __ 


Taltavall, Thos. R., Assoc. Editor Flectrical 
World and Engineer, 114, Liberty-at, New 
York 

Technolory Quarterly, issued by the Society of 
Arts of the Massachusetts Institute of Tech- 
nology, Boston, Mass. (Ann. sub., 83) 

Telegraph Але (gemi-montily , 253, Broadway, 


New York. (J. B. Taltavall, Pub.) (Ann. 
gub., $1.50; P.U., 82) 
Telephone Magazine (monthly), Telephone 


Magazine Publishing Co, 2286, Kenmore- 
ave, Chicago (Ann. sub., $1) 

Telephony (monthly), Manhattan-bldg, Chicago, 
III.; and 259, W. 36tüi-8t, New York (H. 
B. McMeal, Editor) (Ann. sub., P. U., $1) 

Terres rial Magnetism and Atmospheric Elec- 
tricity (Quarterly), Publishers: Jennings 
& Pye, 220, W. Fourth-st, Cincinnati, О. 
Editor: L. А. Bauer, Coast and Geodetic 
Survey, Washington, D.C. (Апп, sub., 
128. 6d ) 

Tesla, Nikola, Electrical Engineer and Inventor, 
55, W. 271-61, New York 

Thayer, R. L., Electrical Engineer and Agent, 
1600, Triibune-b'dg, Ci icago, Ш. 

Theberath,T.E., Electrica! Engineer, California 
Gas and El- etne Corp, Kialto-blig, San 
Franc:sco, Cul. 

Thomas, Berjamin F., Professor of Physics, 
Ohio State University, Columbus, O. 


Thompson, Edward P., Electrical Engineer and 
latent Agent, 156, Fifth-ave, New York 

Thompson Son & Co, Electrical Machinery 
Dealers, 114-118, Liberty-st, New York | 

Thomson Electrie Welding Со, уюп, Mass., 
U.S.A. (Elihu Thomson, Con. Electrician) 

Thomson, Elihu, Electrician and Inventor, 
General Electric Co, Lynn, and Swamps- 
cott, Mass. 

Thresher Eleetrie Co, Electrical Engineers, 
Davton, O.; & 120, Liberty-st, New York 

Toerring (С. J.) Co, Are Lamp Makers, 19th-st 
and Allegheny ave, Philadelphia, Pa. 

Toovey, F., Clerk-in-Charge, Compagnie Fran- 
caise des Cables Te.cgraphiques, Cape 
Cod 

Torouto & Niagara Falls Power Co, Niagara 
Falls, N.Y. 

Towusend, F., Electrical Engineer, Union Club, 
New York 

Townsend, Reed & Со, Inc., Electrical Engineers 
and Contractors, Chicago, Ш. 

Trackless Trolley Со, Boston, Mass. 

Trafford, E. W., Electrical Engineer, Richmond 
Rly and Electric Co, Foot of 7th-st, Rich- 
mond, Va. 

Transactions of the American Institute of Elec- 
trical Engineers (monthly, excepting July 
and Aug.), 95, Liberty.st, New York (Aun. 
sub., $5. = £1 18.) 

Transactions of the American Society of Civil 
Engineers (semi-annually), 220, West 57th- 
st, New York (Ann. sub., $10) 

Travis, Fred. J., Electrical Contractor, 318, 
Bush-st, San Francisco, Cal. 

Treadwell, Aug, jr, Electrical Engineer, 100, 
roadway, New York; and 488, Third.st, 
Brooklyn, N.Y. 

Trippe, C., Supt. Anglo-American Telegraph 
Company, 68, Broad-st, New York 

Triumph Electric Co, Dynamo and Motor 
Makers, Cincinnati, O. 

Trolley Supply Co, Canton, О. 

Troy Electric Dynamo Company, Dynamo and 
Motor Manufacturers, River-st, Troy, New 
York 

Trumbull Electric Co, Plainville, Conn. 

Tucker Electrical Construction Co, Electrical 
Engineers and Contractors, 14-20, White- 
hall-st, New York 


"— о 


Underwriters National Electric Association, 55, 
Kiiby-st, Boston, Mass. (C. М. Goddard, 
Secretary: 

Uni Signal Co, Electric Railway Signalling 
Apparatus Makers, 42, Osborne-st, Cam- 
bridge, Mass. 

Union Carbide Co, Niagara Falls, New York 

Union Eiectrie Co, Storage Baitery Makers 
45. Broadway, New York; and Orange- 
burgh, N.Y. 

Union L'ght & Power Co, Salem, Ore. 

United Electrie Heating Co, Makers of Electric 
Radiators, «а, 200, Hando:ph.st, Detroit, 
Mich. 

United Electrical Contractors! Association of 
New York State, Ithaca, N.Y. (Wm. J. 
Davis, Sec.) 
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United Light, Power & TractionCo, Buffalo, N.Y. 

United Srates Automatic. Telephone Co, 116, 
Nassau-st, New York ( Сзарћопе New Yo К) 

United States Battery Co, Storage Battery 
Mukers, New Rochelle, N.Y. 

United States & Haiti Telegraph and Cabie 
Company, 42, Rroad-st, New York (Geo. G. 
Ward, Pres; Albert Beck, See) 

United Telpherage Co, 20 and 2?, Broad-st, 
New York | 

Universal Electric Stage Lichting Co, 1303-5, 
Broadway, New York 

Upton, Francis R., Electrician, Edison's Labora- 
tory, West Orange, N.J. 

Upton (W. В.) & Co, Inc, Electric Railway 
Engineers, Loan & Trust-bldg, Washing- 
ton, D.C. 
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Van Dorn. Elliott Electrical Co, Electrical Eugi- 
neers, Cleveland, О. 
Van Loan (J. 8.) Co, Electrical Machinery 
Dealers, 455-465, Greenwich-st, New York 
VAN NOSTRAND (D.) COMPANY, Publishers 
of Electrical and Scientific Books, 23, 
Murray-st. and 27, Warren.st, New York 
(Bowline New York, 5154 Cortlandt) 
Electrical Publications a Specialitv. All books 
зп The Electrician " Series can be obtained 
direct from the above Company, who also receive 
Subscriptions for The Electrician” and for 
this Directory and Handbook. 
Van Trump, С. R., Engineer & Manager, Wilming- 
ton City Electric Co, Wilmington, Del, 
Van Tuyl (Е. Е.) & Co, Electrical Engineers, 
1112, Union Trust-bldg, Detroit, Mich. 
Vankirk, E. Р., Electrical Engineer. Elizabeth, Pa 
Varley Duplex Magnet Co, Phillipsdale, Pro- 
vidence, В.Г. (R. Varley, jr., Pres.) 
Varnam, Е. D., City Electrical Inspector, St. 
l'aul, Minn. 

Viaduct Co, Telephone Apparatus Manufac- 
turers, Baltimore, Md. 

Victor Telephone Works, Telephone Apparatus 
Makers, 207, South Canal st, Chicago, III. 

Voltamp Electric Manufacturing Co, Makers of 
the Voltamp Dry Cells and Medical. Bat- 
terics, 4C8-410, Jasper-st, Baltimore, Ма. 

Voshurgh (W. C.) Mfg. Co, Ltd, Makers of 
Electric Light Fixtures, 269-281, State-st, 
Breoklyn, New York 

Vought- Berger Co, Teleplione Apparatus Makers, 
La Crosse, Wisconsin 


W 


Waddell, Montgomery, Consulting Electrical 
Ergpeneer, 135, Broad way, New York 
Wageaman, II. F., Electrical Engineer, 700, 

и ђе N.W. Washington, DC, 
Wagner, EA Fiectrical Lrgineer, Fort Wayne, 
Ке сете Works. Fort Wayne, Ind. 
Warner Ее пе Murnfaeturing Company, 
St. Lois; Mo,; and New York, Boston, ke, 
Wait, II. II., Eicctiical Engii eer, Western Elec. 
Co, 259, 8 Clinton st, Chicago, Ш. 
Waitt, A. M., Motive Power Bupt, New York 
Central Hailway Co, New York 


Waldo, Dr. Leonard, Electrical Engineer, 
408, Atlantic Мар, 49, Wall-st, New York 
(Fugue, Хас York) 

Walker Co. Electrical Apparatus Manufacturers, 
2318-2336, Noble-st, Philadelphia, Pa. 
Ward, George G., Vice-President and General 

Manager, Commercial Cable Co, Postal 
Telegraph-bldg, 253, Broadway, New York, 
(Local Hon. Sccretary and Treasurer of the 

Institution of Electrical Engineers) 

Ward-Leonard Electric Co, Rheostat and Elec- 
trie Speciality Makers, l'ronxville, N.Y. 
(Rheostat Bronrville) 

Warner Electric Co, Electrical Engincera, 
Muncie, Ind. 

Warner, E. P., Electrical Engineer, Western 
Elec. Co, 259, 3. Clinton-st, Chicago, Ill. 

Warren Ball Bearing Fixture Co (Inc.), 377, 
Broadway, New York 

Warren Electric Manufacturing Co, Makers of 
the Warren Alternator, Sandusky, O. 

Warren Selective Telephone Switch Со, 
Sheldon, Mo. 

Waterman, Е. N., Electrical Engineer, 150, 
Nassau-st, New York 

Waters, W. С., Electrical. Engineer, Spreckels, 
Monterey Со. Са]. 

Weaver, W. D., M. Am. I. E. E., Electrical Engi- 
neer and Joint Editor Electrical World 
and Engineer, 114, Literty-st, New York 

Webb, Herbert Laws, Telephone Engineer, 
15, Day st, New York 

Webb, H. S., Professor of Electricai Engineering, 
University of Maine, Orono, Maine 

Weeks, Kendall & Co, Consulting Engineers, 
604-607, New Nelson-bldg, Kansas City, 
Mo. 

Weeks, Edwin R., M. A. I. E. E., Consulting Engi- 
neer, 604.607, New Nelson-bldg, Kansas 
City, Mo. 

Weener, Fredk. A., Telephone Engineer, 637, 
Antoine-st, Detroit, Mich. 

Wellinan-Seaver- Morvan Engineering Co, 
Makers of Electrically Operated Foundry 
Plant, Cleveland, Ohio 

Wentringham, J. P., Theorist, 35, Wall-st, New 
York (Cables, Atlanticacrip) 

Western Electric Company, Makers of Tele- 
phone, Telegraph and Electric Light Appa- 
ratus, 259, South Clinton-st, Chicago, III.; 
and Corner West and PDethune-«ts, New 
York (Electric Chicago, Microphone Neic 
York) See also British Division 

Western Electrical Supply Co, Electric Light and 
Railroad Plant Contractors, Chemical-bldg, 
St. Louis, Mo. 

Western Electrician (weekly), 510, Marquette- 
bldg, Chicago, Ш. (1745 Main); aud 193, 
Times-bldg, New York. (Ann. sub., U.S., 
$5; Postal Union, 55 = 41 15.) 

Western Union Tel graph Со. Head Office: 195 
гоа мау, New York (Col. В. C. Clowry, 
President and General Manager) 

Westinghouse, Church, Kerr & Co, Mechanical 
Engineers, 26, Cortlandt-st, New York ; 
and at Chicago, &c. 

Westinghouse Electric and Mfg., Co, Makers of 
Alternating and Direct Current Apparatus, 
and Contractors for Installations, Pittsburg, 
Ра. (George Westinghouse, President 
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Westinghouse, Geo., jun, Consulting Electrician 
and Inventor, Westinghouse Electric and 
Manufacturing Сошрапу, Pittsburg, Pa. 

Weston, Edward, Electrician and luventor, 
Waverley Park, Essex County, and 645, 
High.st, Newark, N.J. 

Weston Electrical Instrument Company, Manu. 
facturers of Electrical Measuring. Instru- 
ments, Waverley Park, Newark, N.J. ; aud 
74, Cortlandt-st, New York 

Wetzler, Joseph. M.E., E.E., President of the 
Electrical Engineer Institute of Corre. 
spondence Instruction, 240, West 23rd- 
st, New Vork See also Brittsa Division 

Wharton (Wm., jun.) & Co, Ine., Makers of 
Points and Crossings, &c, 25th-st, and 
W ashington-ave, Philadel phia, Ра. 

Wheeler, Schuyler Skaats, Sc. D. (President 


of the Crocker- Wheeler Company), 
Ampere, N.J. 
Whipple. T. H. B., Vice President and Sale 


Manager, Nerust Laup Co, Pittsburg, Pa. 

Whitaker, S. E., A. A. I. E. E., Electrical Engineer, 
45, Milk-st, Boston, Mass. 

White, F. H., Acting Superintendent, Anglo— 
American Telegraph Company, St. Pierre, 
Miquelon 

White (J. G.) & Co (Inc.), Electrical and 
Mechanical Engineers ad Tramway Con- 
tractors, 29. Broadway, New Vork See а! 0 
J. G. White & Co, Ltd, in BRITISH DIVISION 

Whitney Electrical [Insti ument Co, Electrical 
Instrument Makers, Penacook, N.H. (Volta 
Concord) 

Whitney, Н. M., Electrical Engineer, 95, Milk- 
st, Boston, Mass. 

W hitted, T. B, Electrical Engineer, 221, Equit- 
able- bldgs. Deuver, Col. 

Widdicombe, R A., Electrical Engineer, 1651, 
Ro: сое- t, Chicago, III. 

Wiener, A. E., Consulting Electrical Engineer 
aud Chief Instructor, Electrical. Engineers’ 
lustitute, 240, West 23rd-street, New York 

Wilgns, Wm. J., Chief Electrical Engineer, 
New York Central Railroal Co, New York 

Willard Storage Battery Co, 49, Wood-st, 
Cleveland, O. 

Williains, Arthur, General Inspector, New York 
Edison Co., 535.57, Duane-street, New 
York; and 261, Ginden-boulevard, Brooklyn, 
New York 

Williams Electric Company, Electrical Engi- 
neers, 80-82, Seneca-st, Cleveland, O. 

Willyoung, Elmer G., Manufacturer of Electrical 
Instruments, 11, Franktort-st, New York 

Willyoung & Gibson Co, Electrical Instrument 
Makers, 52, W. 13th-st, New York 

Wilmerding, C. H., Electrical Engineer, 1100, 
Old Colony- bldg, Chicago, III. 

Wilson, Ch. H., Gen. Supt, American Telechone 
avi Telegray. h Со, 15, Dey-st, New York 

Wilson, Fremont, Consulting Engineer, 80, 
Broadway, New Y rk 

Wilson, Leonard, Electrical Engineer, Stanley 
Ke: trie M'g Co, Pittstield, Mats. 

Winchester, А. E, Consulting Electrical Engi. 
neer, Citv Elec. Works, South Norwalk, 
Conn. (Winchester Norwalk, 62-2) 

Winslow, С. H., Electrical Engineer, 900, Lewis 
block, Pittsburg, Ра. 


Wireless Telephone Co, 11, Broadway, New 
York 

Wirt Electric Co, Rheostat and Dynamo Brush 
Makers, 180, Broadway, New York ; Frank- 
ford Station, Philadelphia, Ра. (Mirteo 
Philadelphia) ; and at Chicago, III. 

WOLCOTT, TOWNSEND, Electrical Engineer, 39, 
Whitehall-st, New York 

Wolverton, B. C., Electrician, N.Y. and Pa. 
Telephone & Telegraph Company, Elmira, 
New York 

Woodbury, С. J. H., Asst. Engineer, American 
Telephone and Telegraph Co, 125, Milk-st, 
Boston, Mass. 

Woodward, Win, C., Electrical Engineer, Narra- 
gansett Electric Lightiug Co, 25, South.st, 
Providence, R.I. 

Woolf, Albert E., Electrician, Electrozone Co, 
852, West End-ave, New York 

Workinan, R. E., Electrical Engineer, 604, 
Mulber: y - street, Wilkinsburg, Pittsfield, 
Ра. 

Wright Discount Meter Co, Makersof the Wright 
Demand Indicator, 572, Frost-avenue, New 
York 

Wright, Frank C., Supt. Edison Electric Illumi- 
nating Co, Lebanon, Pa. 

Wright, L. M., Automobile and Carriage Builder, 
Madi-on-st, South Norwalk, Conn. 

Wright, Peter, Prest. Virginia Electric Co, 
Norfolk, Va. 

Wurts, Alexander Jay, Manager Nernst Lamp 
Co, Pittsburg, Pa. 


эшш Y o 


York Haven Water and Power Co, York Haven, 
Pa. (Henry L. Carter, Pres. aud Man.; 
T. A. W. Shock, Electrical Engineer) 

Yorke, Geo. M., Electrical Engineer, American 
Telegraph aud Telephoue Co. 15, Dey-st, 
New York 

Yos. Electrical Mfg. Co, Electric Light Fittings 
Manufacturers, Toledo, O.; and at New 
York 

Young, C. I., Electrical Engineer, Westing- 
house Elec. and Mfy. Со, 120, Broadway, 
New York 

Young, W. D., Electrical Engineer, B. & O. R. R, 
Roland Park, Baltimore, Md. 


— 


Zalım, A. W., Electrical Engineer and Supt. 
Manhattan Light, Heat and Power Co, 
Mauhattan-bldg, St. Paul, Mion. 

Zahn Electric Co, Dealers in E'e:tric Machinery, 
St. Louis, Mo. 

Zalinski, Capt. E. L., Electrician, 7, W. 43rd-st, 
New York 

Zimdars & Hunt, Switch and Switchboard 
Makers, 52 and 54, Grove-st, and 127, 
Fifth-ave, New York 
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ARC LAMPS, MAKERS OF. 


Adams-Bagnall Electric Co Cleveland, О. 

Band—Siemens & Halske Electric Company, 
Monadnock-bldg, Chicago, III. 

Bergnumn—Ceneral Incandescent Are Lamp 
Company, 529 W, 34th st, New York 

Carlisle & Finch, 226, Е. Clifton-ave, Cincinnati, О. 

Columbia Electric & Mfg. Co, High-at, and Boy- 
don-pl, Newark, N.J. 

Jandus (enclosed) —Jandus Electric Company, 
Cleveland, O 

Jenney—Fort Wayne Electric Corporation, Fort 
Wayne, Indiana 

Trueier Western Electric Company. 259, S. 
Clinton-st, Chicago, Ш. ; and New York 

Nernst Lamp Co. Garrison Alley and Fayette-st, 
Pittaburg, Pa. 

Marks (enclosed’—General Incandescent Arc 
Company, 529W ЗИ et New York 

Rooney-Westbury Electric Lamp Со, 154, East 
Q3rd-st. New York 

Thomson- Houston-—General Electric Company, 
Schenectady, N.Y.; aud at Boston, Mass., 
New York, &с. | 

Toerring (C. J. & Co, 19:h-st, and Allegheny- 
ave, Philadelphia, Pa. 

„ Thermometer and Electric 

Co, Peabody, Mavs. ; and New York 

Western --W estern Electric Company, 227, South 
Clinton-st, Chicago, III.; and Corner West 
aud Bethune-sts, New York Мос also 
SRITISH Division 

Westinghouse Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa. 


BATTERIES, STORACE, MAKERS OF. 


Chicago Storage Battery Co, Fisher. bldg, 
Cnicago, III. 

Choride—Vlcetric Storage Battery Company, 
Philadelphia, Ра.; and at New York, 
Boston, Mass., &c. 

Columbus Storage Battery Co, Columbus, О. 

Gould = Gould Storage Battery Co, 25, West 
Aärd-et, New York 

Hartford Storage Battery Со, 28, High-at, 
Harttord, Conn. 

Morrison- Planté —American Battery Company, 
172. South Clinton.st, Chicago, III. 

Porter Battery Co, Monaduoek- block, Chicago, Ill. 

Smith Storage Bat erg Со, 5, Frederick-at, 
Binghampton, N.Y. 

Storage Ba:tery Supply Co, East 27th-st, New 
York 

Union--Union Electric Company, 45, Broad way, 
New York 

United States Battery Со, New Rochelle, N.Y. 

Willard Storage Battery Со, 49, Wood-st, Cleve 
land, O. 


COMMUTATOR COMPOUNDS. MAKERS OF. 
ALLEN (L. B. & CO (Inc.). 1529. Coluinbia.ave, 
Омса», Lil. See Advt, p. 9 


DYNAMOS, MAKERS OF. 


Browning Mfg. Co, Milwaukee, Wis; and 
Chicago, III. 

C. and C.—U. & C. Electrie Company (Ine.) 
143, Liberty-st, New York 
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Connecticut Dynamo & Motor Co, 526.550, West ВАРТ, LIEUT. Р. В. (F. B. Badt & Со), 1504, 


25th-et, New York 

Crocker. Wheeler — Crocker-Wheeler Company, 
Ampere, near Newark ; and 39 & 41, Cort- 
landt-st, New York 

Dayton Electrical Mfg. Со. Dayton, О. 

Eck Dynamo and Motor Works, Mill and Main- 
sts, Belleville, N.J. 

Edeo—Electro-Dynamie Company, 212-220, 
Ionie-st, Philadelphia, Pa. 

Edison — General Electric Company, Schenec- 
tady, N.Y. : New York, Boston. &c. 

ElweM-l'arker Electric Co, Cleveland, О 
New York 

Holtzer-Cabot Electric Co, Brookline, Mass. 

Ridgway Dynamo and Engine Co, Ridgway, Pa. ; 
and at Buffalo, Ас. 

Thomson- Houston — General Electric Company, 
Schenectady, N. V.: Boston, New York. &c. 

Western —Western Electric Company,227, South 
Clinton-st, Chicago, III.: and Corner West 
and Bethune-sts, New York See «also 
BRITISH DIVISION 

Westinghouse — Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa. 

Winkler--Yroy Electric Dynamo Company, 
River-st, Troy, N.Y. 


ELECTRIC MOTORS, MAKERS OF. 


Buffalo Forge Co, Buffalo, N.Y. 

Ва со– -ЕЛесто-Пунапис Со. 212-226, Ionic-st, 
Philadelphia, Pa. 

Holtzer-Cabot Electrie Company, Brookline, Mass. 

Quaker City -Quaker City Electric Company, 
2036-2038. W. Lippincott-st, Philadelphia, Ра. 

Sproque—General Electric Company, Schenec- 
tudy, N. V.; and Boston, New York, &c. 

Stanley Electrical Manufacturing Co, Pittsfield, 
Maxx. 

Thomson- Houston — General Electric Company, 
Schenectady, N. V.; Boston, New York, 
Chicago, Ac. 

Westinghouse---Westinghouae Electric and Manu- 
facturing Co, Pittsburg, Ра. 


ELECTRIC RAILWAY SUPPLIES, MAKERS OF AND 
DEALERS IN. 


Benedict & Burnham Manufacturing Co, Water- 
bury. Conn. 

BROWN, HAROLD P.. 120, Liberty-st, New 
York (Lorah New York) Al and Lieber 
Codes used 

Mayer & Englund Co, Philadelphia, Га. 

Ohio Brass Co, Mansfield, O. 

Peckham Truck Со. 26. Cortlandt-st, New York 

Stow Manufacturing Co, Binghampton, N.Y. 

Struck, 5. С., 11 Broadway, New York 


: and 


ELECTRICAL ENCINEERS (Consulting). 


Abbott, А. V., Westinghouse, Church, Kerr & 
Co, 8, Bridge-st, New York 

Aldrich, Wm. S., M. Am. I. E. E., Clarkson Memo- 
rial School of Technology, Potsdam, N.Y. 

Anthony, Prof. W. A., Cooper Union, New York 

Armstrong & Fergus, Fisber-oldg, Chicago, Ш. 

Arnold, B. Ј., 1541. Marquette-bldg, Chicago, Ш. 

Badt (Е. B.) & Со, 1504, Monadnock-block, 
Chicago, Ш. 
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Mouadnock-bldg, Chicago, Ш. (Author of 
Badt's Electrical Hand books) 

Barclay, John C., 195, Broadway, New York 

Baylis, Robert N., 140, Washington-st, New York 

Bebrend, B. А., Bullock Electric Manfg. Co, 
Cincinnati, O. 

Bell, Dr. Louis, 120, Boylston-st, Boston, Mass. 

Bellman, J. J., 149, Broadway, New York 

Berg, E. J., General Electrie Company, Schenec- 
tadv, N.Y. 

Blood & Hale, 10. Postoffice-sq. Boston, Mass. 

Bogart, John, 40, Wall-st, New York 

Bogue, C. J., 215, Centre-st, New York 

Bradtield, W. Walter, сю Marconi's Wireless 
Telegraph Co, 27, William-st, New York 

Bradley. Chas. S., 43, Broad-st. New York 

Brooks, Morgan, University of Illinois, Urbana, Ш. 

Brown, E. E., Philadelphia and Reading Rly, 
Reading, Ра. 

BROWN, HAROLD P., 120, Liberty-st, New 
York (Lorah New York) Al and Lieber 
Codes used 

Brown, J. Stanford. 489, Fifth-ave, New Vork; 
aud Reading, Pa. 

Brush, Charles Е. (Brush Electric Company), 
453, ‘The Arcade, Cleveland, Ohio 

Bryan, William H.. 706-707, Lincolu Trust-bldg, 
St. Louis, Mo. • 

Buck, Н. W.. Niagara Falls Power Со, Niagara 
Falls, N.Y. 

Burch, E. P., 1210-12, Guaranty Loan-bldgs, 
Minneapolis, Miun. 

Burleigh, Chas. B., General. Electric Company, 
84, State-st, Boston, Masa. 

Carichoff, Е. R., Ohio Elevator Co, 17, Battery- 
place, New York 

Carter, F. W., General Electric Co, Schenectady, 
New York 

Central Telephone & Electric Co, 909, Market-st, 
St. Louis, Мо. 

Chamberlain, J. C., 96, Broadway, and 1, West- 
8lst-st, New York 

Chapman, С. А., 204, Dearborn-st, Chicago, Ill. 

Childs, А. E., M. Sc, 25, Central-st, Boston, Mass. 

Clapperton, Geo., 255, Broadway, New York 

Clark, E. P., Messrs. B. Altinan & Co, 58, Broad- 
way, New York | 

Clarke, Charles L., 120, Broadway, New York 

Cooper Hewitt, P.. 220, West 29th-st. New York 

Corson, Wm. В. С., 56, Pearl-st, Hartford, Conn. 

Crocker, Fraucis B., Columbia University, N.Y. 

Crosby, Oscar T., 29, Broadway, New York 

Daggett, R. B., Electric Storage Battery Co, 
42. Nevuda-bldg, San Francisco, Cal. 

Davis, P. W., Electric Storage Battery Co, 60, 
State-at, Boston ; and Cambridge, Masa. 
Decker, E. P. Westinghouse, Church, Kerr & Co), 

8. Dridge-st, New York 

Delany, P. B., South Orange, N.J. 

Dillon, W. C., People's Home Telephone Со, 
Birmingham, Ala. 

Doane, S. Everett, National Electric Lamp Co, 
Mason and Beldon-st. Cleveland, Ohio 

Doble, Robert McF., 417, Hialto-bldg, 
Francisco, Cal. 

Dommerque, К. J., cor. Congress and Green- 
sts, Chicago, |. 

Dow, Alex., Edison Illuminating Со, 18, Wash- 
ington-ave, Detroit, Mich. 
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Drysdale, Dr. W. A., Hale-bldg, Philadelphia, Pa. 


Dungan, А. В, Powell-bldg, Fort Worth, Texas 

Dunlap, W. K., Westinghouse Electric and 
Manufacturing Co, Pittsburg, Pa. 

Dunn, Gano S., Crocker: Wheeler Co, Ampère, 
near New ark, N.J. 

Edison (jun.) Electric Light aud Power Co, 149, 
Broadway. New York 

Edison, Thos. Alva, Llewellyn-park, N.J. 

Edison, T. A., jnr., 27, William-st, New York 


Emmet, W. L. R., General Electric Co, 
Schenectady, N.Y. 
Esty, Prof. Wm.. Lehigh University, South 


bethlehein, Pa. 

Etheridge, L., Pullman Car Works, Pullman, Ш. 

Fergusoo, I.. A., 153, Adains-st, Coicago, Ш. 

Ferguson, 5., General Electric, Schenectady, N. Y. 

Field, A. B.. Postal Box No. 37, Schenectady, N.Y. 

Field, Hinchman & Smith, 708-709, 710, Wash- 
ington Arcade-bldg, Detroit, Mich. 

Fish, Walter C., General Electrie Co. 
Mass. 

Fisher, H. W., Standard Underground Cable Co, 

3 Pittsburg, Pa. 

Ford, Bacon & Davis, 24, Broad-st. New York 

Foster, Horatio A., 650, Bullitt-bldgs, Philadel- 
phia, Pa. 

Freeman, F. L., 931, F.-st, Washington, D.C. 

French (Hollis) & Allen Hubbard, Albany-bldg, 
Boston, Mass. 

Gale, Horace B., Natick, Mass. 

Gerry, M. H., jun., Missouri River Power Co, 
Helena, Mont. 

Goldinark, C. J., 66-68, New-st, New York 

Goltz, Wa., 1504, Monadnock-block, Chicago, Ш. 

Gritten, J. D., 25, Broad-st, New York 

Gutmann, Ludwig, 509, Y.M.C.A.-bldy, Peoria, 
li. 

Haddrell, Charles H., 313, Trenton-ave, Wilkins- 
burg Station, Pittsburg, Pa. 

Hadley, A. L., Fort Wayne Electric Works, Fort 
Wayne, Ind. 

Hall, John L., 608, North American-bldg, Phila- 
delphia 

Hammer, W. J., 1406, Hav EENS -bldg, New 
Y ork 

Hanna, M. R., General Electrical Co, Sed 

Y 


Lynn, 


Hartwell, Arthur, Westinghouse Electric Com- 
pany, Pitteburg, Ра. 

Harrington, W. E., 200, Market-st, Camden, 
N.Y. 

Haskins, Caryl D., General Electric Company, 
Schenectady, N.Y. 

Hayes, Н. V., American Telephone and Telegraph 
Co, 125, Milk-st, Boston, Mass. 

Herrick, C. H., 3, Head. place, Boston, Mass. 

Hewitt, Charles, Union Traction Со, 809, Spruce- 
st, Philadelphia, Pa. 

Hewitt, W. К., 9, Brenham-pl, San Francisco, 
Cal. 

Hodgson, Cecil, 960, Monadnock-bldgs, Chicago 

Holmes, К. S., 26, Cortlandt-st, New York; aud 
Brooklyn, N.Y. 

Hopewell, C. F., Cambridge, Masa. 

Hopkins, N. S., Fort Wayne Electric Works, Ind. 

Humphrey, H. Н. 1305, Chemical-bldg, St. 
Louis, Mo. 

Hunter, Rudolph M., 926, Walnut-st, Phila- 
delphia, Pa. 
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Hussey, E. B. (Dexter, Horton & Co), Bauk-bldg, 
Seattle, Wash. 

Inch. S. R., Missoula Lighting and Power Co, 
Missoula, Montana 

Jackson, Dugald C., State University of Wis- 
consin, Madison, Wis. 

Johnson, C. F., Ellicott-aq, Buffalo, N.Y. 

Johnston, W. J., 261, Broadway, N.Y. 

Kennelly, А. E. Harvard University, Cainbridge, 
Mass. 

Kinsman, Frank E., 120, Broadway, New York 

Knowles, E. R., 136. Liberty -st. New York 

Knudson, A. A., Mutual Life Building, 
Nassau- st, New York 

Lansingh, Van Rensselaer, 18, E. Adams st, 
Chicago, Ill. 

Leonard, H. Ward (Ward Leonard Electrie Co), 
Bronxville, N.J. 

Lieb, John W., jun., New York Edison Со, 57, 
Duane-st, New York 

Lloyd, Herbert, 19th-st, and АПерһепу-ахе, 
Philadelphia, Ра. 

Lozier, Robert T. E., Bullock Electric Mfg. Co, 
Cincinnati, O. 
Lyman. J., Monadnock-bidg. Chiengo, Ш. 
Macartney, McElroy & Co, Ltd. 26, Cortlandt-st, 
New York See also BRITISH DIVISION 
Macmillan, C., General Electric Co., Schenectady, 
New York 

Mailloux, C. O., 76, William-st, N.Y. 

Marks, Prof. W. D., 9th and Montgomery-ave, 
Philadelphia, Ра. 

Mayer, G. M., 1151, Monadnock- block, Chicago, Ш. 

Maynard, Geo. C., Smithsonian Institution, 
Washiugton, D.C. 

Merrill, E. А., Messrs, Mackintosh, 
& Co, 26, Cortlandt-st, Now York 

Millis, Major John, Corps of Engineers, U.S. 
Army, Seattle, Washington 

Molera, Е. J., 606, Clay-st, San Francisco, Cal. 

Muschenheim, F. A., Western Electric Co, 41, 
West Jlst st, New York 

Neiler, Samuel G., 1409-12, Manhattan-block, 
Chicago, Ill. 

O'Reilly, A. J., 1507, Papin-st, St. Louis, Mo. 

Osterberg, Max, 11, Broadway, New York 

Paine, 8. B., 84, State-st, Boston, Mass. 

Parsell, Henry V., 129-131, W. Zlst-st, New 
York 

Pattison Bros, Fifth-ave, and 23rd-et, New York 

Pearson, Е. 5., 29, Broadway, New York 

Perot, L. K., Phenix Gas and Electric Са, 
Philadelphia 

Petty, W. M., Borough Electrical Engineer, 
Ruther ford, N.J. 

Pickernell, F. A., American Telephone and Tele- 
graph Co, 125, Milk-st, Boston, Mass. 

Pierce, H H., 110, State-st, Room 903, Boston, 
Mass. 

Pinkerton, Andrew, American Sheet Steel Со, 
Vandergrift, Pa. 

Pope, Ralph W., 95, Liberty-st, New 
and 5/0, Cherry- et, Elizabeth, N.J. 

Potter, Wm. B., General Electric Co., Sebenec- 
tady, N.Y. 

Pratt & Atkins, 1000, Monadnock- bldg, Chicago 

Priest, Charles, Commercial Cable Со, 255, 
Broad way, New York 

Rae, Frank b., 45, Broadway, New York 

Randall, J. E., 1910, Olive-st, St. Louis, Мо. 
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Ray, W.D., Westinghouse Church, Kerr 4 Co, 8, 
Bridge-st, New York 

Reed, H. A., Bishop Gutta Percha Co, 422. Е. 
25th-· st, New York 

Reid, Thorburn, 120, Liberty-st, New York 

Reist, H. G., General ElectricCo,Schenectady, N.Y. 

Reno, C. S., Triumph Electric Co, 610, 
Bay niller-st, Cincinnati, O. 

Rice, C. W., 348, Centra!-park W., New York 

Richardson, В. E., Gen. Mau. Kansas City Electric 
Light Co, Kansas. Мо. 

Ridley, А. E. B., 18, Fell-4t, San Francisco, Cal. 

Ries, Elias E., 116. Nassau-et, New York 

Robb, Russell (Stone & Welbster;, 95, Federal-st, 
Boston, Mass. 


Roberts (E. P.) Co, 603.605, Eleetric-bldg, 
Cleveland, 0. 
Robinson, Н. А. 1409-12, Manhattan-bldg, 


Chicago, 11. 

Ross, N. N., Stanley Electric Manufacturing 
Co, 203, Equitable-bldg, Boston, Mass. 

Roux, С. P., Ardmore, Pa. 

Rowland, Prof. А. J., Drexel Institute, Phila- 
de!phia, Pa. 

Ruebel, Wells, 301, Chemical-bldgs, St. Louis, Mo. 

Rutherfoord, B., Allegheny Co, Pitteburg, Pa. 

Ryan, Prof. Harris J., Sibley College, Cornell 
University, Ithaca, N.Y. 

Sacha. Joseph, Johna-Pratt Co, 220, Collins-st, 
Hartford, Coun. 

Sands, Н. S., 1155, Market-st. Wheeling, W. Va. 

Sargent & Lundy, 46, E. Van. Buren-st, Chicago, 
1 


Scruley, R., 445, Washington-boulevard, Chicago, 


ПІ. 

Serrell, Lemuel Wm., 99, Cedar st, New York 

Sheaff & Joastad, 85, Water-st, Boston, Mass. 

Shock, T. A. W., York Haven Water and Power 
Co, York, Ра. 

Skinner, C. E., Westinghouse Co, 424, Frauklin- 
ave, Pittsburg, Ра. 

Slichter, W. J., General Electric Co, Schenectady, 
N.Y. 

Smethurst & Allen, 1222, North American-bldg, 
Philadelphia, Ра 

Sinith. Prof. Harold B., Polytechnic Institute, 
and 20, Trowbridge-rd, Worcester, Mass. 

Smith, T. Carpenter, 512, Stephen Girard-bldg, 
Philadelphia, Pa. 

SMITH, W. STUART, 2535, Dwight Way, 
Berkeley, Cal. 8ee Advt., p. 1199 

Spaulding, Hollon C., Sargent, Conant & Co., 
Equitable-bldg, Boston, Masa. 

Sperry, Eimer A., 855, Овзе-ахе, Cleveland, Ohio 

Sprague, Е. J., 20, Broad-at, New York 

Stearns, C. K., 95, Federal-st, Boston, Mass. 

Stern, P. R., 140, Fulton-st, New York 

Stewart, J. E., с/о Mr. John Bogart, 40, Wall- 
at, New York 

Stillwell, Lewis B., 13, Park Row-bldg, New York 

Stone & Webster, India-bldg, State-st, Boston, 
Mass. 

Tesla, Nikola, 55, West 27th-st, New York 
Theberath, T. E., California Gas and Electric 
Corp., Rialto-bldg, Sau Francisco, Cal. 
Thom pson, Edward P., 156, Fitth-ave, New York 

Thomson, Prof. Elihu, Lynn, Maas. 

Townsend, F., Union Club, New York 
Waddell, Montgomery, 135, Broadway, New York 
Waldo, Dr. Leonard, 49, Wall-st, New York 


Warner, E. P., 259, S. Clinton-st, Chicago, III. 

Waterman, Е. N., 150, Nassau-st, New York 

Weaver, W. D, M. Am. I. E. E., 114, Liberty st, 
New Vork 

Wheeler, Schuyler Skaats, D. Sc., Ampere, near 
Newark, N.J. 

Wiener, А. E., 240, W. 25ril-st, Schenectady, N.Y. 

Wilmerding, C. H., 1100, Old Colony-bldg, 
Chicago, III. 
Wilson, Leonard, Stanley Electric Mfg. Co, 
Pitt«tield, Mass. | 
Winchester, A. E., City Electrice Works, South 
Norwalk, Conn. 

Winalow, G. H., Electrical Engineer, 900, Lewis 
Block. Pittsburg. Ра. 

WOLCOTT, TOWNSEND, 39, Whiteball-st, New 


York 
Workman, В. E., 604, Mulberry-st, Wilkinsburg, 
Pittsfield, Pa. ' 


Wright, Frank C., Edison Eleetrie Illuminating 
Co, Lebanon, Pa. 

Young, W. D., В. & О. R. R, Roland Park, 
Baltimore. Md. 


ELECTRICAL ENCINEERS (MANUFACTURING). 


Akron Electrical Mfg. Co, Akron. O. 

Alleghany Electric Coustructiou Со, Hornellville, 
N.Y. 

American Electrical Heater Со, 17-19, Spencer- 
st, Detroit, Mich. 

American Electrical Mfg. Co, 27, North 10th-st, 
Philadelphia, Pa. 

American Electrical Novelty Mfg. Co, Hudsoa-st, 
New York 

Archbold-Brady Co, 918-920, University-bldgs, 
Syracuse, N.Y. 

Arnold Electric Power Station Co, 1539, Mar- 
quette-bldg, Chicago, III. | 

Baker (W. E.) & Со, 170, Broadway, New York 

Barr (W. J.) Mig. Co, Creveland, О. 

Bellman & Sanford, 149, Broadway, New York 

benjamin Electric Mfg. Co, 141, 5. Cliaton-st, 
Chicago, Ill. ; and at New York 

Blackwell (Robert W.) & Co, Ltd, 120, Liberty- 
at, New York See also BRITISH DIVISION 
and Advts., pp. 1050 and 1276 

Brown Hoisting Machinery Co, Cleveland, O. 

Bullock Electric Manufacturing Company, 
Cincinnati, O.; and New York and Chicago 

Butte Electric Construction Co, Butte, Mont. 

Cameron Appliance Co, 89, State-st, Boston, Mass. 

Central Eleetrie Compauy, 264-210, Fifth-ave, 
Chicago, Ill. 

Century Electric Co, 18, 2nd-st, Зап Francisco, 
Cal. 

Chattanooga Elect: іс Co, Chattanooga, Tenn. 

Chicago Edison Co, 139, Adam at, Chicago, Ш. 

Chicago Engineering and Constructing Co, 105, 
Adame-st, Chicago, Ill. ` 

Claypool Electric Co, Columbus, О. 

Consolidated Car Heater,Co, Albany, N.Y. 

Cutter Electrical & Manufacturing Co, 19th aud 
Hamilton-sts, Philadelphia, Ра. 

Dean Electric Co, Elyria, О. 

De Kalb-Sycamore Electric Co, De Kalb, Ш. 

D'Olier Engineering Со, Baltimore, Md.; New 
York, &c. 

Duncan Electric Mfg. Co, Lafayette. Ind. 

Edwards & Co, 405, East 144th-st, New York 
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Eldridge Electric Manufacturing Со, Spring- 
field. Mass. 

Hipwell Manufacturing Co, Alleghany, Pa. 

Hobart Electric Manufacturing Co, Troy, О. 

Hungerford Electric & Mfg. Co, 25, Broad-st, 
New York ; aud Belleville, N.J. 

Hutton Engineering Co, Lexington, Va.; and 
Paltimore, M«. 

Indianapolis Electric Mfg. Co, Indianapolis, Ind. 

kelly (John F.) Engineering Co, 149, Broadway, 
New York ; aud Jersey City, N.J. 

Kenny Electrical Мёр. Co, Nassau-Beckman-bldg, 
New York 

Kester Electric Manufacturing Co, 251, South 
Jefferson-st, Chicago, Ill. 

Keystone Electric & Manufacturing Co, 419, 
Market-st, Camden, N.Y. 

King Electrical Co, Tierney Block, Bay City, Mich, 

Knox Engineering Co, 1410, Fisher-bldg, Chicago, 
Il. 

Lawrence-Hall Electric Co, 213, W. 4th-st, 
Cincinnati, О. 

Mackenzie. Quarrier & Ferguson, 114, Libert y.at, 


New York 

Majestic Electric Co, 819, Majestic-bldg, Denver, 
Col. 

Massachusetts Electrical Engineering Com- 


pany, 4, Post Office-square, Boston, Masa. 

Meyrowitz, E. B., 104, Е. 23rd-st, New York 

Michaels & Hilley, 60-62, W. Van Buren-st, 
Chicago, III. 

Miller-Neldon Electric Co, Detroit, Mich. 

Minnesota Electric Co, Minneapolis, Minn. 

Mosher (T. J) Electric Co, Michigan Trust-bldgs, 
Grand Rapids, Mich. 

Munns Мед. Со. Corning, Iowa 

National Electric Co, Milwaukee, Wis. 

National Electric Contracting & Construction 
Co. Camden, N.J. 

Newton Engineering Co, Hathaway-bldg, Mil- 
waukee, Wis, 

Хосе] W. С.) Electric Co, Toledo, О. 

Ohio. National Mfg. Co, 52, Brooker-ave, Cleve- 
land, О. 

Ostrander W. В.) & Co, 22, Dey-st. N.Y. 

Pepper & Register, 112.116, N. Broad-st, Phila- 
delphia, l'a. 

Prometheus Electric Co, 60. Reade-st, N.Y. 

Remey Electric Mfg. Со. Anderson. Ind. 

Roebling’a (J. A. Sens Company, Trenton, N.J.; 
and at New York, Chicago, III., &c. 

Rushmore Dynamo Works, Plainfield, N.J. 

Nandereon & Porter, 52, Williarn-st, New York 

Sargent, Conant & Со. 15, Federal-st, Boston, Mass. 

Siemens & Halske Electric Company of America, 
Monadnock-bldg, Chicago; and at New 
York, Boston, &с. 

Siuplex Electric Heating Co, Cambridgeport, 
Mass. 

Southwest Electrical Co, San Bernardino, Cal. 

Standard Electric Construction Co, Rialto-bldy, 
New Montgoinery «t, San Francisco 

Summera (|. Lo & Co, 441, The Rookery, 
Chicago, Ш. 

Thresher Electric Company, Dayton, O.; and 
120. Liberty-st, New York 

Townsend, Reed & Co (Inc), Chicago, III. 

Tuerk Manufacturing Co, Chicago, Ill. 

United Electric Heating Со, 260. Randelph-st, 
Detroit. Mich. 


— ————— E—ö — — E Q. 
—— — == 


Upton, (W. B.) & Co (Inc.), Washington Loan 
and Trust-bldgs, Washington, D.C. 

Van Tuy! (Е. F.) & Co, 1112, Union Trust-bldgs, 
Detroit, Mich. 

Walker Co, 2318-336 Noble-st, Philadelphia, Ра, 

Warner Electric Co, Muncie, ша. 

Zimdars & Hunt. 52 and 54, Grove-st, and 121, 
5th-ave, N.Y. 


ELECTRICIANS (CONSULTING, Ae), 


Ayres, Dr. S. Brown, Professor of Physics, 
Tulane University, New Orleans, La. 

ВАРТ, LIEUT. F. В. (Messm. F. В. Badt & Co.). 
1504, Monadnock- bldg, Chicago, Ш. (Author 
ot Dadt's Electrical Handbooks) 

Bedell, Dr. Frederick, Physical Laboratory, 
Cornell University, Ithaca, N.Y. 

Bell, Dr. Alexander Graham, 1331, Connecticut. 
ave, Washington, D.C. and Baddeck, N.S 

Berliner, Emile, Columbia-rd (between 14th and 
15th-sts}, Washington, D.C. 

Blake, Prof. Lucien [., Kansas State University, 
Lawrence, Kansas 

Brackett, Prof. C. F., 
Princeton, N.J. 

Випсе, Theo. D., Storage Battery Supply Со, 
259, East 27th st, N.Y. 

Caldwell, Prof. F. C., Ohio State University, 
Columbus, О. 

Cartv, J. J., 18, Cortlandt-st, New York 

Dolbear, А. E., Ph.D., Tufts College, Mass. 

Ellicott, Edward B., City Hall, Chicago, III. 

Fessenden, Reginald A., U.S. Weather Bureau, 
Norfolk, Virginia 

Grower, С. G., Ansonia Brass and Copper Coui- 
pany, Ansonia, Conn. 

Hamilton, George A., Western Electric Co., 463, 
West-st, New York; and Elizabeth, N.J. 

Harding,C. F., Worcester & Southbridge Street 
Railway Со. Worcester, Mass. 

Hochhausen, Win., 40, Fourth-ave, Brooklyn, 
N.Y. 

Hutchinson, 
York 

Jones, F. W., Postal Telegraph Cable Company, 
253, Broadway, New York 

Judaon, Win. Pierson, Deputy Ntate Engineer of 
New York, Albany, N.Y. 

Perrine, Dr. F. A. C., Stanley Electric Mfg. Co, 
Pitt«tield, Мама. 

Scott, Chas. F., Westinghouse Electric 
Manufacturing Company, Pittsburg, Pa. 

Woicott, Townsend, 39, Whitehail-st, New 
York 


Princeton University, 


Cary T., Ph.D., 56, Pine-st, New 


and 


ENCINEERS (CONSULTING). 


Black well, F. C.. 49, Wall-st, New York 

BROWN, HAROLD P, 120, Liberty.st, New 
York 

Carman & Со. 88, La Salle-st. Chicago, Ш. 

Churchill, W. W., Westinghouse, Church, Кегг 
Co, New Уогк 

SMITH. W. STUART, 2538, Dwight 
Berkeley, Cal. See Advt., р. 1199 

Weekes, Kendall & Newkirk, 604-7, New Nelson- 
bldg. Kansas City, Мо. 

жогот TOWNSEND, 59, Whitehall-st. New 

ork 
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HYD—PUB 


HYORAULIC POWER, EXPERTS IN. 


SMITH, W. STUART, 2538, Dwight Way, 
Berkeley, Cal. See Advt., р. 1199 


INCANDESCENT LAMPS, MAKERS OF. 


Bernstein Electric Mfg. Co, 286, Roxbury.st, 
Poston, Мана. 

Colunhia—Columbia Incandescent Lamp Co, 
1910-1914. Olive-st, St. Louis, Mo. 

Consumer- Incandescent LainpCo. Owens oro, Ку 

Diamond Incandescent Light Со, Portland, Me. 

Fustoria Jocandescent Lamp Co, Cleveland, O.; 
and Fostoria 

Franklin Electric Mfg. Co, Hartford, Conn. 

Germania Electric Гаюр Со, Essex-st, Harrison, 
NJ. 

Globe Electric Manufacturing Со, 
Cleveland, О. 

Lomets—Eureka | Electric Company, 143-145, 
South Clinton-st. S. Canal-st, Chicago, Ш. 

Missouri American Electric Co. 3327-29, Locuat- 
st. St. Louis, Мо. 

Purkurd—-New York and Ohio Co, Warren, O., 


Gordon-ave, 


and No, 1, Broadway, New York ; and at 
Chicago, Ill. 
Sauter Electrical Co, 501-507, — State.st, 


Schenectady, N Y. 
илне. Мин —Suwyer-Man Electric Co, 510-530, 
W.23rd.«t, New Vork; and Alleghany, Ра. 
Standard Electrical Manufacturing Co, Niles. О. 
Sterling Electrical Mfg. Со, Warren, О. 
See n Sunbeam Incandescent Lamp Со, 242. 
S. Jefler-on-st, Chicago, III.; and New York 


PUBLICATIONS, ELECTRICAL AND CENERAL. 


American Electrician топе у), 114-118, Liberty- 
st, NewYork;and Monadnock-block,Clicago, 
III. Ann. sub, North America, $1.00; 
P.U., $2.00: 
Ави сан Engineer 
цао у; 140,  Nasaau-st, 
( Ann. -ub., $2.50.) 
American Journ of Science and Arts (monthly), 
New Haven, Conn, (Aun, sub.. $6.00; 
Ate rieetu Street Railway [Investiuents (annually), 
114, Liberty-st, New York. (Апр. sub., 
P.U., $5.) 
American Telephone Journal (weekly), 116, Nas- 
eau-st, New York (Anu. sub., P.U., $3.00) 
Automobile Review, Baltimore-bldy. 21, Qu ncy- 
st, Chicago, Ш. (Aun. sub., P.U., 53:00.) 
Cussier $ Magazine (monthly), New York. (1к.) 
Electrical Age (mouthly), 20. Broad-at, New York. 
(Amn. sub., $1.00; P.U., 81.60) 
Elect deal Review iweekly!, 13, Park-row, Р.О. 
Вох 539 New York. (Ann. sub., Р.С. $5) 
Electrical World and Engineer weekly), 114, 
Liberty-st, New Vork. Price EI. 58. per ann. 
Ееее (weekly), 136, Liberty-st, New York. 
(Ann, sub., $1 00, Р.С. ‚ 83. 00 = 138.) 
Elite Chemical Industry (moathly „ 114-118, 
Liberty-et, New York. (Ann. sub., P. U., 9з.) 
Eongiuecrint ne Mining Journal (weekly). 201, 
Broadway, New York; ( сао, C levelasid: 
Denver and San Francisco. (Aun, sub, P.U., 


$5.00 


«nd Ra l/ ret Journal 
New Lork. 


Enyinecring Magazine (monthly), 120, Liberty- 
st, New York 

Engineering News (weekly), St. Paul-bldg, New 
York. (Ann, sub., $5.00; P.U., 515, thin 
paper edition, 26s. у 

Enyineering Record (weekly) 114, Lilerty-st, 
New York. Ann, sub., P.U., 85.00) 

India Rubber World monthly), 150. Nassau-st, 
New York. (Price in P.U. $5 = 128. 6d. per 
annum) 

Journal of the Franklin Institute (monthly), 15, 
S. 7th-st, Philadelphia. Pa. (Ann. sub., 85) 

Jour of Physical Chemistry (nine times а 
year; no issue in July, Aug., or Sept.) 
Ithaca, М.Ү. (Ann. sub., 16.) 

Journ! of Electricity monthly ), 532, Rialto-bldg, 
San Francisco, Cal. (Ann. sub., 2.00; P. U., 
$2.50) 

Journ of the Telegraph (monthly), 195, Broad- 
way, New York. (Ann. sub., $1) 

Moderna Machinery (monthly), 218, La Salle-st, 
Chicago, Ш. (Ann. sub., Р.С. 81.50) 

Physica! Review (monthly), Cornell University, 
Ithaca, N.Y. (Ann. sub., 85) 

Populer Science. Monthly, Garrison-et, Hudson, 
N.Y. Ann. Sub, 158.) 

Power and Lighting Economist (monthly). Pub- 
lisher : К. Н. Knox, Western Union-bldg, 
Troy, N.Y. (Price 50c., ann. sub., U. S., SI; 
P.U., 5з. 64.) 

Poorer (mouthly},World-bldgs, New York. (Ann. 
sub., P.U., 158.) 

Proyressive Аде (вепи поп у), Broadway, New 
York. (Ann. sub., P.U., 24.25) 
Railroad Gazette (weekly), New York. 

sub., $4.20: P.U., $6.10) 

Railway Аче (weekly), Monadnock Block Chi- 
cago, Ill. (Ann sub., 84.00 ; P.U.. 36.00) 

Railway and Engineering Review (weekly), The 
Rookery, Chicago, Ш. ; and 189, Broadway, 
New York (Aun. sub., $4; Р.О., $5) 

Radway and Locomotive Engincering (monthly), 
174, Broadway, New York. (Aun. sub., $2 ; 
P.U., $3.00) 

Railway [levi (weekly’, 1305, Manhattan- 
bldgs, Chicago, Ш. Aun. sub, $4.00; 
P.C., 85.00. Single copies, 10е.) 

Scientific American (weekly, 361, Broadway, 
New York. (Annual subscription, Europe, 
$4) 

Scientific American Supplement (weekly), 361, 
Broadway, New York. Ann.sub., Europe, $6 

Street Rail way Journal (weekly), 114, Liberty-at, 
New York. (Ann. sub., P.U., 25s.) 

Street. Вал way Review (monthly), 45, Plymouth- 
pl, Chicago, Ш. (Ann. sub, U.S., 85; 
P.U., 1775.) 

Techuoloqy Quarterly, Boston, Mass. (Ann. sub., 
$5 


(Ann 


) 
Telegraph Age (semi-monthly), 253, Broadway, 
New York (Ann. sub., $1.50; P.U., $2.00) 
Telephone Magazine, Monon-bldg, Chicago, Ш. 
Telephony (mouthly), Manhattan-bldg, Chicago, 
Ill. $ and 259, W. 30th-st, New York. (Anu. 
sub., P.U., $1.00) 
Terrestrial Magnetism and Atmospheric Elec- 
tricity (quarterly). 220, W. Fourth-st. 
Cincinnati, О. (Ann. sub., 12s, 6d.) 
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Transactions of the American Institute of Elec- | Com poe rn des Cables Télégraphiques, 


trical Engineers (monthly, excepting July 
and August), 95, Liberty-st, New York 
(Ann. sub., $5 — £1. 1s. 

Western Electrician (weekly), 510, Marquette- 
bldg, Chicago, Ш. (Ann. sub. U.S., 85; 
РА £1. 1s.) 


RAIL BONDS AND CONNECTORS, MAKER OF. 


BROWN, HAROLD P. (Edison-Brown Plastic 
Rail Bonds), 120, Liberty-st, New York. 
( Lorah New York) Aland Lieber Codes used 


SOCIETIES AND INSTITUTIONS. 


American Electrochemical Society, 927, Chest- 
nut-st, Philadelphia, Pa. 

American Electro- Therapeutic Association, New 
Haven, Conn. 

American Institute of Electrical Engineers, 95, 
Liberty-st, New York. (For List of Officials, 
фе., see раде 1527) 

American Railway Mechanical and Electrical 
Association, 12, Wood ward-ave, Detroit, Mich. 

American Society of Civil Engineers, 220, W. 
57th-st, New York 

American Society of Mechanical Engineers, 12, 
West Twenty-first-st, New York 

American Street Railway Association, 2020, 
State-st, Chicago, Ill. 
Franklin Institute of the State of Pennsylvania, 
15, South Seventh-st, Philadelphia, Pa. 
Independent Telephone Association of the United 
States of America, Chicago, Ill. 

National Electric Light Association of America, 
156, Liberty-st, New York 

Underwriters’ National Electric Association, 55, 
Kilby-st, Boston, Mass. 


SOLDERING PASTE MANUFACTURERS. 


ALLEN (L. B.) & CO (Inc.), 1329, Cuolumbia-a-e, 
Chicago, III. See Advt., p. 9 


SOLDERINC SALTS MANUFACTURERS. 


ALLEN (L. В.) & CO Inc.), 1329, Columbia-ave, 
Chicago, Ill. Вее Advt., p. 9 


SOLDERINC STICK MANUFACTURERS. 


ALLEN (L. B). & CO (Inc. Cé We А а -ave, 
Chicago, Ill. AA Advt. 


TELECRAPH AND CABLE COMPANIES. 


ANGLO-AMERICAN TELEGRAPH COM- 
PANY, Ltd., Morris-bldg, 68, Broad-st, 
Maritime-bldg, 8 and 10, Bridge-st, 445, 
Broome-st, and Stock Exchange, New York 
See also BRITISH, COLONIAL and CONTINENTAL 
Divisions, and Advt., p. cxxxvi. 

Central and South American Telegraph Com- 
pany, 57 & 39, Wall-st, New York 

COMMERCIAL CABLE COMPANY, Postal 
Telegraph-bldg, 253, Broadway, New York. 
See also BRITISH and CONTINENTAL DIVISIONS 
and Advt., p. 

COMMERCIAL PACIFIC CABLE CO, 253, 
Broadway, New York 


42-44, В st, 1, Mercer-st, Pulitzer-bldg, 
Park Row, Brick-bld , cor. Hudson and 
Worth-ste, 581 and 1271, Broadway, and 
5204-86, New York 

De Forest Wireless Telegraph Со, 439, W. 
118th-st, New York 

DIRECT UNITED STATES CABLE СО, Ltd, 
27, Devonshire-st, and 16, State-st, Boston, 
Mass. ; and at 60, New-st, 444, Broome-st, 
and 214, Spruce-st, New York See also 


British Division and Advt., p. cxxxvil. 
International Wireless Telegraph Co, Camden, 
NJ. 


Marconi Wireless Telegraph Co, New York 

Mexican "Telegraph Company, 37 and 39, Wall- 
st, New York 

Pacific Cable Company of New York, 57 and 39, 
Wall-st, New York 

United States and Haiti Telegraph and Cable 
Co, 42, Broad-st, New York 

Western Union Telegraph Company, 195, Broad- 
way, New York 


TELECRAPH (&c.) SUPERINTENDENTS, MANACERS, 
AND INSPECTORS. 


Brooks, B., Western Union Telegraph Co, New 
York (Gen. Supt.) 

Clowry, Col. В. С., Western Union Telegraph 
Co, 195, Broadway, New York. (President 
and Gen. Man.) 

Fraser, W. J., Direct United States Cable Com- 
pany, Rye, New Hampshire 

Frost, A. С., Direct United States Cable Со, 
60, New-st, New York 

Gegou, —, Cie Française des Câbles Télé- 
graphiques, St. Pierre (Supt.) 

Harrington, Henry F., Commercial Pacific Cable 
Co, San Francisco (Supt.) 

Herne, Robert, Commercial Cable Company, 
Rockport, Mass. 

Lurienne, Louis A., Compagnie Française des 
Cables Télégraphiques, 42 & 44, Broad-st, 
New York (Supt.) 

Mulford, Е. M., Western Union Telegraph Co, 
New York (District Supt.) 

Needham, К. Ј.. Anglo-American Telegraph 
Company, Duxbury, Mass. 

Osborne, H., Compaguie Francaise des Cables 
Telegraphiques, Cape Cod 

Smart, John H., Commercial Cable Co, 20, 
Broad-st, New York 

Sweeney, —, Cie Егаосање des Cábles 'Télc- 
graphiques, New York (Clerk-in-Charge) 

Toovey, F., Cié Française des Câbles Télé- 
graphiques, Саре Cod (Clerk-in-Charge ) 

Trippe, C., Anglo-American Telegraph Co, 68. 
Broad- st, New York 

Ward, George G., Vice-President and Gener A 
Manager, Commercial Cable Co, Post. al 
Telegraph-bldg, 253, Broadway, New Yo. & 

White, F. H., Anglo-American Telegraph €; % 
St. Pierre (Supt.) 


TELEPHONE MANUFACTURERS. 


Ericsson (L. M.) & Co, Ltd, 296, Broadway, N 
York 
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Those Notices marked with an asterisk are accompanied by Portraits. 


Abbott, Arthur Vaughan 
Abdank-Abakanowiez, Bruno 
Abel, Sír Frederick Augustus 
Adams. Prof. W. Grylls 
Addenbrooke, G. L. 
Albright, J. F. 
Allo, Edmund 
Andersen, F. V. 
Anderson, Sir James 
André, а. G. 
Andrews, J. D. F. 
Andrews, Leonard 
Ansell, William Thomas 
Ardron, John 
Arnold, Bion J. 
Arnold, Englebert 
Arnot, Arthur James 
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Ash, William Henry 
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Aylmer, John 
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ABBOTT, Arthur Vaughan. Born 1354. 
A fall Notice appeared in this Handi ook for 1901. 


ABDANK-ABAKANOWICZ, Bruno. 
Born 1852, died 1900. 
A full Notice appeared in this Handbook for 1896. 


ABEL, Sir Frederick Augustus, Bart. 
Born 1827, died 1902. 
A fall Notice appeared in this Handbook for 1896. 


ADAMS, Prof. W. Grylls. Born 1836. 
A full Notice appeared in this Handbook for 1898. 


ADDENBROOKE, G. L. Born 1860. 


A fuli Notice appeared in this Handbook for 1901. 


ALBRIGHT, J. F., C.E., Е.Е. Born 1857. 


A full Notice appeared in this Handbook for 1901. 


ALLO, Edmund. Born in Ghent, Belgium, 
in 1856, and educated at the Industrial 
Technical College in that city. 

Mr. Allo's first practical work was in super- 
vising important hydraulic works in Belgium 
(canale, dykes, &luices, bridges, &c.) for which his 
father was contractor, and in horse tramway 
construction in England and on the European 
eontinent. In 1890 he entered the service of 
the General Electric Co. (U.S.A.) and was par- 
ticularly engaged in the arc Jamp and railway 
departments. Мг. Allo designed and erected 
several electric light and power transmission 
plants with hydraulic and steam generating 
power in Central and South America for the 
General Electric Co. From 1900 to 1903 he 
was manager and chief engineer of the Ma- 
schinenfabrik Oerlikon's foreign department. 
He has made a thorough study of the principal 
rivers and waterfalls of New Zealand, with a 
view to harnessing them for hydraulic power 
purposes. Several of these schemes are now 


being executed. Mr. Allo has established him- 


| 


self at Wellington, New Zealand, as a consulting 
engineer. Не is interested in several electrical 
patents, and in some considerable electrical 
schemes, 


ANDERSEN, F. V. Born 1852, died 1897. 
A full Notice appeared in this Handbook for 1897. 


ANDERSON, Sir James. В. 1824, d. 1895. 
A full Notice appeared in this Handbook for 1893. 


, 
ANDRE, G. G. Born 1843. 
A full Notice appeared in this Handbook for 1888. 


ANDREWS, J. D. F 


A full Notice appeared in this Handbook for 1894. 


ANDREWS, Leonard, A. M. I. C. E., M. I. E. E., 
born 1869. 
A full Notice appeared in this Handbook for 1903. 


ANSELL, William Thomas, F.R.G.S. 


Born 1822. 
A full Notice appeared in this Handbook for 1899. 


ARDRON, John, born at Queniborough, 
Leicester, in 1845 ; educated at University 
Schooi, Nottingham. 

Mr. Ardron entered the Post Office service in 
1864, and a few years later, in 1870, when the 
acquisition of the telegraphs by the State was 
decided upon, he was selected to assist in the 
carrying out of the transfer of the undertakings 
of the telegraph companies to the Post Office 
and in the organisation of the new Government 
service. He has ever since been attached to the 
telegraph branch of the secretariat, and has thus 
had to deal in ап administrative capacity with 
the varied questions affecting the improvement 
and development of the telegraph service, as 
well in its foreign as ір its internal relations. 
This has necessarily involved an acquaintance 
with the applications of electricity to the various 
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purposes for which it is во largely employed by 
the Post Office: hence his connection with the 
Institution of Electrical Engineers,on the council 
ot which heserved asan associate member in 1895. 
Mr. Ardron was promoted to be principal clerk 
in 1880, and wes appointed assistant secretary 
(telegraphs) in 1897. He has represented his 


department in various ways both at home and 


abroad. 


ARNOLD, Bion J. Born 1861, at Grand 
Rapids, Mich., U. S. A. Educated: at the 
public schools of Ashland, Neb. 

Mr. Arnold commenced liis study of engineer- 
ing subjects at the Uuiversity of Nebraska in 
1879, and later at Hillsdale College, Mich., 
where he graduated B.S. in 1884, ard three 
years later аз M.S. In 1889 this Institution 
awarded Mr. Arnold the degree of М Ph. for 
engineering work done subsequent to his 
graduating. In June, 1897, the degree ot Е.Е. 
was conferred upon. Ниш by the University of 
Nebraska. In 1884 he acted as general agent 
to an engine Ба] и company, "па in 1886 
was engaged with the Edward P Allis Co., 
Milwaukee, as draughteman, and later was 
appointed chief designer for the Towa Iron- 
works at Dubuque, Later he joined the 
Chicago, St. Paul and Kansas City Railway С. 
(now the Chicago Gent Western) as civil 
engineer, and later аз mechanical engineer. 
This post he resigned in 1888 to take tlie post- 
graduate course at Cornell University. On 
leaving Coruell he joined the Thomson. Houston 
Company as engineer and ag-nt at their St. 
Louis branch, and two years later was ap- 
pointed consulting engineer at the Chicago 
division of the company's operations. He was 
in this service at the time of tlie consolidation 
of the Thomson-Houston and General Electric 
Companies, Subsequently he established him- 
self in Chicago as а consulting engineer, and 
since 1893 has made a speciality of the design 
and construction of electric supply station 


properties in the United States aud Mexico. He 


was the designer and builder of the Intramural 
railway power plant at the Chicago World’s 
Fair in 1893, where direct-connected units of 
plant were adopted. This led to Mr. Arnold's 
evolving the idea of combining several direct- 
connected machines in such relationship to one 
another that, by putting a coupling between 
each engine and generator, and providing an 
auxiliary shaft, every generator is available 
from more than one engine, though normally 
only direct-connected to its own steam unit. In 
connection with this branch of electrical work, 
Mr. Arnold invented a magnet clutch to enable 
running dynamos to be thrown out of use and 
substituted for other machines without inter- 
fering with the continuance of the supply while 
changing over. Mr. Arnold has great belicf in 
the storage battery, and has always encouraged 
its use wherever possible. It was by his aivice 
that the sub-station rotary converter storage 
battery system was adopted for the Chicago 
and Milwaukee Electric Railway, for which he 
undertook the contract for building and equip- 
ping the entire road. Later Mr. Arnold was 
appointed consulting engineer for the Chicago 
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Board of Trade, and designed the system and 
built the plant for the exteusive building occu- 
ed by that body. In 1897, at Nebraska 
Bee N Mr. Arnold gave a course of 19 
lectures on. ** The Desigu ара Construction of 
Elertrie Power Plant,” and in 1898 received a 
gold medal at the trans-Mi-sisippi Exposition 
at Omaha for a personal exhibit. Mr. Arnold's 
reputation St od him iu good stead when the 
Chicago city authorities decided to reorganise 
the Chicago street railway system and sought 
an engineer to whom this work could be 
entrusted, Early in 1902 Mr. Arnold was 
selected for this imporiant work. His report, 
prepared in four months, is an elaborate voluine 
of over 300 pages, including many maps and 
engineering pians, and gives an estimate of the 
cost of a complete new system tor Chicago, 
together with a detailed analysis of the existing 
systems and an appraisal of their value. It was 
prepared to enable the city to negotiate intelli- 
gently with the street railway companies 
regarding the re ewal of their anchis s, and 
vitally affected the value of securities amount. 
ing to approximately 8100, 000. 000. The report 
has attracted a great deal of attention iu Europe 
as well as the United States. Mr. Arnold was 
telected as a representative of the American 
Jnstitute of Electrical Eugineers at the 1900 
Paris Exro-ition, and was, in September, 1903, 
made president of the Institute. Не has con- 
tributed many i apers to the technical journals 

on electrical aud engineering subjects. 


ARNOLD, Engelbert. Born at Schlierbach, 
Lucerne, Switz-rland, 1856. 

After studying for four years at the Pulytech- 
nicum of Zurich he left that iostitution in 1878 
as an engin-er, and occupied the next two ; ears 
in practical work in general engineering. [o 
1880 Herr Arnold went vo the Polytechvicuw 
at Riga as assistant. professor in the machinery 
construction department, and in 1883, having n 
the meantime qualified, he was appointed в 
lecturer in electrotechnics, retaining his assistant 
protessorship. Не was at this time practically 
occupied as a civil engineer, particu-arly with 
the installation of electric lighting plant, steam 
engines, machinery for oil mill and apparatus 
for cement works. In 1884 Herr Arnold and 
Н. Dettmann established the Russisch- Baltische 
Elektrotechnische Fabrik at Riga (which to-day 
belongs to the Union E.G.) and began the 
manufacture of dynamos with toothed arma- 
tures, In 1891 he left Riga, having accepted 
the position of chief engineer for the calculation 
and construction of dynamos at the Oerlikon 
Works. Here during the next three years 
Herr Arnold had full opportunities of construct. 
ing every description of electrical Machinery on 
a large scale. А speciality of these yeara waa 
the development of the rotary current system 
and the reconstruction of contiouous-current 
dynamos. Following this came an offer from 
the Polytechnicum (Technical high school) at 
Karlsruhe of the Professorship of Electro: echnica 
there, which he accepted, and superintended 
the building and fitting out of the great elec. 
trical department and ite complement of lecture 
rooms, laboratories and engine гооше. Thi; 


department has steadily increased in usefulness 
and efficiency, and in 1902-3 its roll of students 
was 580. 

Among his many contributions to electrical 
science the following works by Prof. Arnold inay 
be mentioned: Die Ankerwicklungen der 
Gleichstrom- Dynamomaschinen,“ in 1890, an 
amplified second edition published in 1896, and 
а further amplified edition published in 1899. 
Das Electrotechnische Institut der Technischen 
Hochschule zu Karlsruhe," а full and illustrated 
dexcription of the department over which Prof. 
Arnold pre-ides, 1899. — '' K onatruktionstafeln 
für den Dynamobau, Erster Teil, die Gleich- 
strommaschinen, Z weiter Teil, die Wechselstrom- 
maschinen,” firstedition 1899 fourth edition 1902. 


Die Gleich-trommaschine," in two volumes, the ` 


first in 1902, the second in 1903. ie Wech- 
selstromtechnik," in five volumes, the first in 
1902 апа the remaining volumes to be published 
within the next two years. In the preparation 
of this last work Prof. Arnold has the collabora- 
tion of Herr Jens Lassen la Cour, his senior 
assistant. 


ARNOT, Arthur James. Born 1865, at 


Hamilton, Scotland. First educated at the 
Hutchisontown Grammar School, Glasgow. 

In 1881 Mr. Arnot teok two years under 
Prof. Jamieson at the Glasgow College of Science 
and Arts, studying electricity and kindred sub- 
jects, and taking first. class in all. Finding no 
prospect of obtaining practical experience in 
Glasgow, he proceeded ta London, and was 
admitted as a pupil into the Belvedere road 
workshops of the Brush Company, studying at 
the каше time at the Finsbury College under 
Prof. S. P. Thompson. 1n 1885 Мг. Arnot 
was appointed assistant engineer at the Сгов- 
venor Gallery lighting station, and in 1887 was 
appointed by Mr. Ferranti (then engineer-in- 
chief) as engineer in charge of the engine room. 
After holding that position for two years—a 
most trying period in the history of electric 
lighting—Mr. Arnot was selected by Elwell 
Parker and Со. (Limited) to proceed to Mel. 
bourne, Australia, on а two-years engagement 
at £500 per annuin, to erect a large alter- 
nating-current plant. purchased by a Melbourne 
company. At the conclusion of this engagement 
Mr. Arnot was appointed, out of sixteen appli- 
canta, to the position of city electrical engineer 
of Melbourne in March, 1891. His duties there 
were to design and carry out an extensive 
scheine of lighting by electricity the whole of 
the city, covering an area of 6,100 acres. 
This has now been completed, and. includea а 
plant of 8.000 8 с.р. lamp capacity for private 
lighting. In 1892 Mr. Arnot visited all the 
principal installations in America, Eugland and 
the Continent with the view of advising the 
Melbourne Corporation. Again, in 1899, upon 
the purchase of the three electrical undertakings 
within the City of Melbourne by the City 
Council, Mr. Arnot was instructed to visit all 
the important electrical installations in England, 
Europe and America, and to call for tenders in 
London for a complete electrical plant, including 
underground cables, suitable for the public and 
commercial lighting of the whole city. Не was 
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admitted ап Assoc. M. Inst. C. E. in 1891, and 
M. I. E. E. in 1889. Mr. Arnot was President of 
the Victorian Institute of Engineers for 1899. 
At the end of 1901 Mr. Arnot resigned his posi- 
tion as city electrical engineer and becaine later 
representative in Australia of Babcock and 
Wilcox, Limited. 


ARRHENIUS, Svante August, Ph.D., 
Stockholm. Born 1859. 
A full Notice appeared in this Handbook for 1900. 


ASH, William Henry. Born 1845. 


A full Notice appeared in this Handbook for 1901. 


ATKINSON, Llewelyn Birchall, A. K. C., 
A. M. I. C. E. Born 1863. 
A full Notice appeared in this Handbook for 1901, 


AYLMER, John. Born 1841, died 1897. 


A full Notice appeared in this Handbook for 1297. 


*AYRTON, Hertha. 


Mrs. Ayrton was born at Portsea, of Jewish 
parents. Her father dying when she was very 
young, she owes everything to her mother (Mrs. 
Marks}, à woman of exceptional capabilities. She 
was educated in London by Mrs. Hartog, mother of 
the senior wrangler of that name. At the age 
of sixteen she left school and began to earn her 
own living by teaching. After spending some 
years in this pursuit, she entered Girton College, 
Cambridge, ш those days a comparatively small 
institution, where she took honours in mathe- 
matics. During her residence at College, Mrs. 
Ayrton first commenced original work, for here 
she invented and constructed а sphyginograph 
for recording the beats of the pulse, which, 
however, she abandoned on finding that a 
similar instrument had already been devised. 
Upon her return to London Mrs. Ayrton took 
out a patent for her line-divider, an instrument 
for immediately dividing up a line into any 
given number of equal parts. It was not until 
1884 that Mrs. Ayrton turned her attention to 
electricity, and in the autumn of that year she 
entered Finsbury as a special student. Here 
she met Prof. Ayrton, to whom she was shortly 
afterwards married. For several years she was 
almost cut off by ill-health from practical work, 
but in 1893 she assisted in the completion of a 
series of experiments on the electric arc for Prof. 
Ayı ton, during his absence in America. The Paper 
based on these and other experiments, which 
Prof. Ayrton read at the Electrical Congress 
in Chicago, was unfortunately burnt. Mrs. 
Ayrton's interest had, however, been aroused in 
the subject, and зо she determined to give an 
abstract of the points Prof. Ayrton had noticed 
and to continue the investigation herself. This 
was done, and as the readers of The Electrician are 
aware, the results obtained by Mrs. Ayrton were 
published during 1895 and 1896 in a series of 
articles appearing in that journal. These with 
further researches on the arc, arranged in book 
form, were published in “The Electrician ” 
series early in 1902. The book contains ampli- 
fied accounts of the Papers on the Arc read by 
Mrs. Ayrton at the British Association Meetings 
in 1895, 1897, and 1898, on “The Hissing of 
the Electric Arc,” read by her before the Insti- 
tution of Electrical Engineers in March, 1899, 
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purposes for which it is во largely employed by 
the Post Office: hence his connection with the 
Institution of Electrical Engineers,on the council 
ot which heserved asan associate member in 1895. 
Mr. Ardron was promoted to be principal clerk 
in 1880, and wes appointed assistant secretary 
(telegraphs) in 1897. He has represented his 
department in various ways both at hume and 
abroad. 


ARNOLD, Bion J. Born 1861, at Grand 
Rapids, Miel, U. S. A. Educated at the 
publie schools of Ashland, Neb. 

Mr. Arnold commenced his study of engineer- 
ing subjects at the University of Nebraska in 
1879, and later at Hillsdale College, Mich., 
where he graduated Ha in 1884, and three 
years later аз M.S. In 1839 this Institution 
awarled Mr. Arnold the degree of M Ph. for 
engineering work done subsequent to his 
graduating. In June, 1897, the degree ot Е.Е. 
was conferred upon. him by the University of 
Nebraska. In 1884 he acted as general agent 
to an engine builniug company, «nd in 1386 
was engaged with the Edwart Р Aliis Co., 
Milwaukee, as draughtsman and later was 
appointed chief designer for the Jowa Iron- 
works at Dabuque. Later he joined the 
Chicago. St. Paul and Kansas City Railway С. 
(now the Chicago Great Western) аз civil 
engineer, and later as mechanical engineer. 
This post he resigned in 1888 to take the post- 
graduate course at Corneil University. On 
leaving Cornell he joined the Thomson- Houston 
Company as engineer and agent at their St. 
Louis branch, and two years later was ap- 
pointed consulting engineer at the Chicago 
division of the company's operations, He was 
in this service at the tune of the consolidation 
of the Thomson-Houston and General Electric 
Companies, Subsequently he established him- 
selt in Chicago as а consulting engineer, зид 
since 1893 has made а spectality of the design 
aud construction of electric supply station 
properties in the United Statesand Mexico. Не 
was the designer and builder of the Intramural 
railway power plant at the Chicago World's 
Fair iu 1893, where direct-connected units of 
plant were adopted. This led to Мг. Arnold's 
evolving the idea of combining several direct- 
connected machines in such relationship to one 
another that, by putting a coupling b-tween 
each engine and generator, and providing an 
auxiliary shaft, every generator is available 
from more than one engine, though normally 
only direct-connected to its own steam unit. In 
connection with this branch of electrical work, 
Mr. Arnold invented a magnet clutch to enable 
running dynamos to be thrown out of use and 
substituted for other machines without inter- 
fering with the continuance of the supply while 
changing over. Mr. Arnold has great belief in 
the storage battery, and has alwavs encouraged 
its use wherever possible. It was by his a ivice 
that the sub-station rotary converter storage 
battery зумеш was adopted for the Chicago 
and Milwaukee Electric Railway, for which he 
undertook the contract for building and equip- 
ping the entire road. Later Mr. Arnold was 
appointed consulting engineer for the Chicago 
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Board of Trade, and designed the system and 
built the plant for the extensive building occu- 
piel by that body. In 1897, at Nebraska 
University, Mr. Arno!d gave а course of 19 
lectures ou. "7 The Design aud Construction of 
Electric Power Plant, and in 1898 received a 
gold medal at the trans-Mi-sisippi Exposition 
at Omaha for а personal exhibit. Mr. Arnold's 
reputation St ol him iu good stead when the 
Chicago city authorities decided to reorganise 
the Chicago street railway avstem and sought 
an engineer to whom this work could be 
entrusted. Early in 1902 Mr. Arnold was 
selected for this important work. His report, 
prepared in four months, is an elaborate volume 
of over 300 pages, including many maps and 
engineering prans, and gives an estimate of the 
cost of a complete new system tor Chicago, 
together with a detailed analysis of the existing 
systems and an appraisal of their value. It was 
prepared to enable the city to negotiate intelli 
gently with the street railway companies 
regarding the re ewal of their f-anchis s, and 
vitally affected the value of securities amount- 
ing to approximately SL00,000,009. The report 
has attracted а great deal of attention iu Europe 
as well as the t. nited States. Mr. Arnold was 
relected as а representative of tue American 
Institute of Electrical Engineers at the 1900 
Paris Exro-ition, and was, in September, 1903, 
made president of the Institute. He has con- 
tributed many i apers to the technical journals 
on electrical aud engineering subjects. 


ARNOLD, Engelbert. Born at Schlierbach, 
lucerne, Switz-rland, 1856. 

After studyiug for four years at the Polytech- 
nicum of Zurich he left that iostitution in 1878 
ав an engin: ег. and occupied the next two years 
in practical work in general engineering. [п 
1880 Herr Arnold went to the Polytechvicum 
at Riga ав assistant professor in the machinery 
construction department, and in 1883, having in 
the meantime qualified, he was appointed a 
lecturer in electrotechnics, retaining his assistant 
professorship. Не was at this time practically 
оссиріеа as a civil engineer, particu‘arly with 
the installation of electric lighting plant, steam 
engines, machinery for oil mills and apparatus 
for cement works. In 1884 Herr Arnold and 
Н. Dettmann established the Russisch- Balti-che 
Elektrotechnische Fabrik at Riga (which to-day 
belongs to the Union E.G.) and began the 
manufacture of dynamox with toothed arma- 
tures. In 1891 he left Riga, having accepted 
the position of chief engineer for the calculation 
and construction of dynamos at the Oerlikon 
Works. Here during the next three years 
Herr Arnold had full opportunities of construet- 
ing every description of electrical] machinery on 
а large scale. А speciality of these years was 
the development of the rotary current system 
and the reconstruction of contiouous-current 
dynamos. Following this came an offer from 
the Polytechnicum (Technical high school) at 
Karlsruhe of the Professorship of Electrutechnics 
there, which he accepted, and superintended 
the building and fitting out of the great elec- 
trical department and its complement of lecture 
rooms, laboratories and engine rooms. 
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department has steadily increased in usefulness 
and efficiency, and in 1902-3 its roll of students 
was 580. 

Among his many contributions to electrical 
science the following works by Prof. Arnold may 
be mentioned: Die Ankerwicklungen der 
Gleichstrom-l?ynamomaschinen," in 1890, an 
amplified second edition published in 1896. and 
a further amplitied edition published in 1899. 
“Раз Electrotechnische Inatitut der "Technischen 
Hochschule zu Karlsruhe,” a full and illustrated 
description of the department over which Prof. 
Arnold pre-ides, 1899. Konstruktionstafeln 
für dea Dynamobau, Erster Teil, die (leich- 
stromtnaschinen, Zweiter Teil, die Wechselstrom- 
maschinen, first edition 1899, fourth edition 1902. 


" Die Gleichstrommaschine, in two volumes. the 


first in 1902. the second in 1905. Die Wech- 
selstromtechnik,” in five volumes, the first in 
1902 and the remaining volumes to be published 
within the next two years. In the preparation 
of this last work Prof. Arnold has the collabora- 
tion of Herr Jens Lassen la Cour, his senior 
assistant. 


ARNOT, Arthur James. Born 1865, at 
Hamilton, Scotland. First educated at the 
Hutchisontown Grammar School, Glasgow. 

In 1881 Mr. Arnot took two years under 

Prof. Jamieson at the Glasgow College of Science 

and Ага. studying electricity and kindred sub. 

jects, and taking first class in all. Finding no 
prospect: of obtaining practical experience in 

Glasgow. he proceeded ta London, and was 

admitted as а pupil into the Belvedere road 

workshops of the Brush Company, studying at 
the same time at the Finsbury College under 

Prof. S. P. Thompson. In 1885 Mr. Arnot 

was appointed assistant engineer at the Gros- 

venor Gallery lighting station, and in 1887 was 
appointed by Mr. Ferranti (then engineer-in- 
chief) аз engineer in charge of the engine room. 

After holding that position for two years—a 

most trying period in the history of electric 

lighting—Mr. Arnot was selected by Elwell 

Parker and Со. (Limited) to proceed to Меј. 

bourne, Australia, on a two-years engagement 

at £500 per annum, to erect a large alter- 
nating-current plant purchased by a Melbourne 
company. At the conclusion of this engagement 

Mr. Arnot was appointed, out of sixteen appli- 

canta, to the position of city electrical engineer 

of Melbourne in March, 1891. His duties there 
were to design und carry out an extensive 
scheme of lighting by electricity the whole of 
the city, covering an area of 6,100 acres. 

This has now been completed, and includes a 

plant of 8,000 8 с.р. lamp capacity for private 

lighting. In 1892 Mr. Arnot visited all the 
principal installations in America, England and 
the Continent with the view of advising the 

Melbourne Corporation. Again, in 1899, upon 

the purchase of the three electrical undertakings 

within the City of Melbourne by the City 

Council, Мг. Arnot was instructed to visit all 

the important electrical installations in England, 

Europe and America, and to call for tenders in 

London for а complete electrical plant, including 

underground cables, suitable for the public and 

commercial lightiug of the whole city. Не was 


admitted an Assoc. M. Inst. С.Е. in 1891, and 
M. I. E. E. in 1889. Mr. Arnot was President of 
the Victorian Institute of Engineers for 1899. 
At the end of 1901 Mr. Arnot resigned his posi- 
tion as city electrical engineer and became later 
representative in Australia of Babcock and 
Wilcox, Limited. 


ARRHENIUS, Svante August, Ph.D., 
Stockholm. Born 1859. 
A full Notice appeared in this Handbook for 1900. 


ASH, William Henry. Born 1845. 
A full Notice appeared in this Handbook for 190L 


ATKINSON, Llewelyn Birchall, A. K. C., 
A. M. I. C. E. Born 1863. 
A full Notice appeared in this Handbook for 1901. 


AYLMER, John. Born 1841, died 1897. 


A full Notice appeared in this Handbook for 1897. 


*AYRTON, Hertha. 


Mrs. Ayrton was born at Portsea, of Jewish 
parents. Her father dying when she was very 
young, she owes everything to her mother (Mrs. 
Marks, a woman of exceptional capabilities. She 
was educated in London by Mrs. Hartog, mother of 
the senior wrangler of that паше. At the age 
of sixteen she left school and began to саги her 
own living by teaching. After spending some 
years in this pursuit, she entered Girton College, 
Cambridge, in those days a comparatively small 
institution, Where she took honours in mathe- 
ша ies. During her residence at College, Mrs. 
Ayrton first сошшепсе original work, for here 
she invented and constructed а sphyginograph 
for recording the beats of the pulse, which, 
however, she abandoned on finding that a 
similar instrument had already been devised. 
Upon her return to London Mrs. Ayrton took 
out а patent for her line-divider, an instrument 
for immediately dividing up a line into any 
given number of equal parts. 16 was not until 
1884 that Mrs. Ayrton turned her attentiou to 
electricity, and in the autumn of that year she 
entered Finsbury as a special student. Here 
she met Prof. Ayrton, to whom she was shortly 
afterwards married. For several years she was 
almost cut off by ill-health from practical work, 
but in 1893 she assisted in the completion of a 
series of experimenta on the electric arc for Prof. 
Ayi ton, during hisabsence in America. The Paper 
based on these and other experiments, which 
Prof. Ayrton read at the Electrical Congress 
in Chicago, was unfortunately burnt. Mrs. 
Ayrton's interest had, however, been aroused in 
the subject, and во she determined to give an 
abstract of the points Prof. Ayrton had noticed 
and to continue the investigation herself. This 
was done, and as the readersof The Electrician are 
aware, the results obtained у Mrs. Ayrton were 
published during 1895 and 1896 in a series of 
articles appearing in that journal. These with 
further researches on the arc, arranged in book 
form, were published in “The Electrician” 
series early in 1902. The book contains anipli- 
fied accounts of the Papera on the Arc read by 
Mrs. Ayrton at the British Association Meetings 
in 1895, 1897, and 1898, on " The Hissing of 
the Electric Arc,” read by her before the Insti- 
tution of Electrical Engineers in March, 1899, 
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on “Тһе Light Emitted by the Continuous- 
Current Arc," read before the International 
Congress of Electricity in Paris, August, 1900 ; 
and on “The Mechanism of the Electric Arc,” 
read before the Royal Society in June, 1901 
and published in the Transactions. The Paper 
on Hissing, besides procuring for her the honour 
of being elected a member of the Institution, 
was rewarded by an extra premium of #10; 
that on the Light of the Arc shared with M. 
Blondel the honour of а special vote of thanks 
of the Section of the International Congress in 
which it was read. А certificate in favour of 
Mrs. Ayrton as candidate for the fellowship of 
the Royal Society was sent in during 1902, but 
the President and Council, before registering or 
reading the certificate, decided to take Counsel'a 
opinion as to their powers under the Charters 
with respect to the candidature of women. 
Counsel advised, among other things, that *' the 
Certificate be not registered or read, on the 
ground that the candidate, being a married 
woman, is not qualified for election." 


REGN, Prof. W. E., F. R. S. Born Sept. 14, 
847. Educated at University College 
School, where he gained numerous prizes, 
and entering subsequently into the College 
gained the Andrews Exhibition in 1865 and 

the Andrews Scholarship in 1866. 

Passing the examination with honours for 
his first B.A. in 1867, Mr. Ayrton in the same 
year came out first in the Entrance Examination 
for the Indian Government Telegraph Service. 
He was sent by the then Secretary of State for 
India to study electrical engineering with Lord 
Kelvin, coming out first at the Advanced Exam- 
ination for the Indian Government Telegraph 
Service, and won the Scholarship. When in India 
Prof. Ayrton acted first as the Assistant Electrical 
Superintendent, and subsequently as the Electri- 
cal Superintendent in the Government Telegraph 
Department, introducing, with the late Mr. 
Schwendler, throughout British India, a com- 
plete system of immediately determining the 
position of a fault in the longest telegraph line 
by electrically testing at one end. In 1872-3 
Prof. Ayrton was on special duty in England 
on behalf of the Indian Government Telegraph 
Department, and in charge of the manufac- 
ture of the Great Western Telegraph Cable 
at Mitcham, on behalf of the engineers, Lord 
Kelvin and the late Prof. Fleeming Jenkin. 
From the latter vear until 1879 Prof. Ayrton 
was the Professor of Natural Philosophy and 
of Telegraphy at the Imperial College of Engi- 
neering, Japan, the largest English-speaking 
Technical University in existence at that date. 
In 1879 he was appointed Professor of Applied 
Physics at the City and Guilds of London Tech- 
nical College, Finsoury, and in 1884 the Chief 
Professor of Electrical Engineering at the 
Central Technical College, South Kensington, of 
the City and Guilds of London Institute ; in 1880 
a Secretary of the Mathematical and Physical 
Section of the British Association, and in 1898 
the President of that Section; in 1881 was 
elected a Fellow of the Royal Society ; and in 
1901 was awarded а Royal Medal for his con- 
tributions to electrical science. 


Prof. Ayrton isa Past President of the Physi- 
cal Society and of the Institution of Electrical 
Engineers, he has been a Juror in the majority of 
the Electrical Exhibitions in England and abroad, 
was one of the English Government delegates to 
the Electrical Congress at Frankfort in 1891, at 
Chicago in 1893, and at Paris in 1900; and 
served as a member of the Mosely Educational 
Commission in 1903; and is joint editor 
of Cassell's “Manuals of Technology," and 
the author of Practical Electricity, the 
most recently-published work in this series, 
and in its twelfth edition. His lecture on 
the “Electric Transmission of Power," given 
at the meeting of the British Association at 


Bath, in 1888, was so much appreciated that, 


at the request of the town, this lecture was 
repeated to an audience of 5, 000, the first time 
in the annals of the British Association that 
one of their lectures has been repeated. With 
Prof. Perry he is the joint inventor of the well- 
known ammeters, voltmeters, electric power 
meter, ohmmeter, energy-meter with magnetic 
brake, dispersion photometer, transmission 
dynamometer, dynamometer coupling, governed 
electrie motor, oblique coiled dynamo machine, 
secohmmeter and surface contact system of elec- 
tric traction ; and, with the late Prof. Fleeming 
Jenkin and Prof. Perry, of the system of auto- 
matic electric transport known as Telpherage,“ 
which is coming into such extensive use in the 
United States at the present time. 

About one hundred and fifty Papers which have 
been published in the Proceedings and T'ransac- 
tions of the Royal Society, Physical Society, 
Institution of Electrical Engineers, and other 
societies have been contributed by Prof. Ayrton, 
conjointly with Prof. Perry and others, of which 
some of the most important are : * The Specific 
Inductive Capacity of Gases ; The Contact 
Theory of Voltaic Action”; “А new Deter- 
mination of the Ratio of the Klectromagnet 
to the Electrostatic Unit of Quantity”; “A 
Duplex Partial Earth Test“; “ Electricity ава 
Motive Power"; “ Experiments on the Heat 
Conduction of Stone " ; “Опа neglected Prin- 
ciple that may be Employed in Earthquake 
Measurements“; The Magic Mirror of Japan“; 
“ Electric Railways“; * Measuring Instruments 
used in Electric Lighting and Transmission of 
Power” ; Economic Use of Gas Engines | 3 
* Electromotors and their Government " ; “А 
New Form of Spring for Electric aud other 
Measuring Instruments" ; “ The Gas Engine In- 
dicator Diagram”; “ The Most Economical 
Potential Difference to use with Incandescent 
Lamps“; The Winding of Voltmeters ” ; “ Eco- 
пошу in Electric Conductors " ; Uniform Dis- 
tribution of Power from an Electrical Соп- 
ductor " ; Modes of Measuring the Coefficients 
of Self and Mutual Induction " : The Driving 
of Dynamos with very Short Belts " : Portable 
Voltmeters for Measuring Alternate or Direct 
Potential Differences; Testing the Power and 
Efficiency of Transformers“; The Magnetic 
Circuit in the Dynamo“; “The Efficiency of 
Incandescent Lamps with Direct and Alternate 
Currents " ; “Laboratory Notes on Alternate 
Current Circuits" ; Galvanometers (3 papers) ; 
"'The Relative Weights of the Armature and 
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Field-Magneta ina Dynamo and Motor " ; “ The 
Working Etticieucy of Secondary Cells“; Notes 
on the Chemistry of Secondary Cells“: Inter- 
ference with Alternate Currents’; ‘‘Measure- 
ment of the Power given by any Current to any 
Circuit“; “ Quadrant Electrometers " ; “The 
Thermal Emissivity of Thin Wires”; “The 
Etficiency of Transformers. and the Regulation 
of Transformers at Different Frequencies“; 
‘Alternate Current and Potential Difference 
Analogies on the Methods of Measuring Power" ; 
" Electro- Technics " ; “The Construction of 
Non-Inductive Hesiscances" ; The Efficiency 
of Transformers at Different Frequencies; 
" Testing Dynamos with Stationary Multipolar 
Field Magnets; New Method of Synchronis- 
ing Alternators " ; “А Universal Shunt-Box for 
Galvanometera " ; “ Transparent Conducting 
Screens for Electric and other Apparatus"; 
“Testa of Glow Lamps“; Variations in the 
Electromotive Force of Clark's Cells with Tem- 
perature" ; “Economy in House Wiring"; 
“Remarks on Electric Railway Magnetic Dis- 
turbance”; “Оп a Determination of the 
Ohm made in Testing the Lorenz Apparatus 
of the McGill University.“ Prof. Ayrton, with 
Prof. Perry, has also taken out twenty-six 
patents in Great Britain. several of them also 
in France, Germany, America, and other foreign 
countries ; and he is also co-patentee with Mr. 
Mather of their electrostatic voltmeters and 
various other electrical measuring instrumenta. 


ВАРТ, Lieut. Francis B. Born Oct. 4, 1849. 

In 1869 Lieut. Badt joined the Prussian 
artillery. During the Franco-Prussian War of 
1870-71 he was Second Lieutenant in the 
Eleventh Regiment of Field Artillery attached 
to the army of Crown Prince Frederick 
William, the late Emperor Frederick III. He 
took part in twenty-two battles and assaults 
among them the battle of Sedan and the siege 
of Paris. He was decorated for bravery with 
the iron cross and а campaign medal. He left 
the service in 1881 and went to the United 
States. In January of the following year he 
entered the service of the United States Electric 
Lighting Company, and in the spring went to 
Chicago аз representative of the Company. In 
1838 he was transferred to the New York office of 
the Company, and during the summer was sent 
as Ик representative to Europe, on a confidential 
mission. After travelling in Europe for six 
months, ће returned and joined the Western 
Eleetrie Company. Не remained with this 
corporation until he received the appointment 
of Superintendent of the Engineering De- 
partment of the Edison Company. On Nov. 1, 
1890, Lieutenant Badt resigned his position 
with the Edison Company, aud accepted the 
position of Manager of the Western Power and 
Mining Department of the Thomson-Houston 
Electric Company (now, with the Edison Com- 
pany, forming the General Electric Company). 
On May Ist, 1894, he accepted a position with 
the Siemens and Halske Electric Company, of 
America. He was elected а director of this 
Company, and held the offices of secretary and 
and treasurer for over three years. He resigned 
the position on Sept. 1 1897, and organised 
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a company now known as К. B. Padt & Co. The 
new firm are doing business as consulting and 
contracting engineers, and are agents for Weston 
instruments and Ward Leonard rheostats and 
circuit breakers. They also manufacture the 
“Perfection rail-bond. During the last twelve 
years Lieutenant Badt has written several 
popular handbooks on electrical subjects. They 
are: "Dynamo Tenders’ Handbook," “ Bell- 
Hungers“ Handbook,” ‘Incandescent Wiring 
Handbook,  * Derivation of Practical Electrical 
Units," ““ Electric Transmission; Handbook,“ 
“ Practical Notes on the Electrolytic Refining of 
Copper,” and others. He was consulting elec- 
trical engi eer to the World's Columbian 
Exposition :t Chicago. Lieut. Badt is the 
patentee of n any valuable inventions, especially 
relating to е ectric railways, his latest patents 
covering rail.»onda of a new type for which 
шапу adlvan ta ges are claimed. 


BAILY, Prof. Francis Gibson, M.A., 
F.R.S.E., M.LE.E.; born in London in 
1868. 

After an education at University College 
School, Mr. Baily took a short course of science 
in Germany, and then entered St. John's College, 
Cambridge, where he was elected to a founda- 
tion scholarship and awarded the Hockin 
prize for electricity, passing the two parts of the 
Natural Science Tripos with first-class honours, 
apecialising in physics. He entered the firm of 
James Simpson & Co., mechanical engineers, as 
& pupil for one year, and then joined the staff ot 
Siemens Bros. & Co., where he remained for one 
and a Һа years in the testing department 
and estimating office. On the proposal to 
inaugurate at University College, Liverpool, a 
department of electro-technology under the 
direction of Prof. Oliver Lodge, Mr. Baily was 
appointed demonstrator and subsequently 
departmental lecturer in that subject, with the 
primary duty of constructing the requisite 
laboratory. He retained the post fur about four 
years. While at Liverpool he carried out 
researches on the hysteresis of magnetic metals 
in rotating and alternating magnetic fields, and 
on the electro-chemical ‘preparation of chlorine, 
and was awarded a Miller prize by the Instita- 
tion of Civil Engineers. In 1895 he was 
appointed professor of electrical engineering and 
applied phvsiesat the Heriot- Watt College, Edin- 
burgh, which chair he continues to occupy. He 
has contributed Papers on new forms of electrical 
instruments and sundry other electrical aud 
engineering subjects. receiving the Keith prize 
from the Royal Scottish Society of Arts for the 
invention of a new form of permeameter. He 
has also been engaged in consulting practice, 
acting as electrical adviser to various public 
bodies and institutions. Prof. Baily isa member 
of the Institution of Electrical Engineers and 
a Fellow of the Royal Society of Elinburgh. 


"BAIGEY, FRANK, M. I. C. E. 

Mr. Bailey commenced his training in 1875 
in the workshops of Messrs. Bradley and 
Craven, makers of colliery winding and 
pumping engines, &e., going through the 
various shops and drawing office, and seeing 


* With Portrait. 


VIII. 


1904.—« THE ELECTRICIAN" 


the working of many collieries. In 1880 he 
entered locomotive works, in order to obtain 
further experience. and in January, 1881, 
gained knowledge in surveying. levelling and 
general engineering construction in the office 
of a railway engineer. About this time ће 
became interested in electrical subjeets. and 
studied at various places until 1883, when ће 
joined the Telegraph Construction and Main- 
tenance Company as assistant to the late 
Mr. J. E. H. Gordon, who was then the manager 
of thut Company's electric light department. 
Alter carrying out a number of experiments 
and tests on varions designs of plant, he was 
appointed resident engineer for the carrying 
out of the electrice lighting of the Great 
Western Railway from Paddington to West- 
bourne Park. This contract presented many 
difficulties, which had to be overcome before 
the plant commenced to run, in July, 1885 ; 
complaints followed of vibration, smoke and 
exhaust vapour, and these complaints com- 
pelled many alterations and additions to be 
made, which delayed the completion of the 
work until June, 1886. when regular running 
was commenced. Mr. Frank Bailev remained 
in charge of these works until 1887. when 
they were taken over by the Great Western 
Railway Company, and he then again joined 
Mr. Gordon, who had formed the Whitehall 
Electric Supply Company, which was ac- 
quired by the Metropolitan Electric Supply 
Company in 1888. In October, 1889. he was 
appointed engineer to the Metropolitan 
Company, and held this position until 1896, 
when he became a director of the Company. 
In January, 1895. he was also appointed 
engineer to the City of London Electric 
lighting Company. and has since that time 
carricd out all additions to the Bankside 
Works. In 1897 he prepared the scheme, 
plans and specifications for the Willesden 
Works of the Metropolitan Company. In 
addition to giving advice to many towns and 
Colonies, Mr. Bailey has carried out the 
erection of plant now supplving about 
40.000 kilowatts. Mr. Bailey is а Member 
of the Institution of Civil Engineers, and has 
served on the Council of the Institution of 
Electrical Engineers, of which he is a 
Member. 


BAILEY, J., bern July 24, 1850. 


A tull Notice appeared in this Handbook for 1702. 


BAINES, F. E., C. B., «с. Born 1832. 


А full Notice appeared in this Handbook for 1900. 


BANDSEPT, A. Porn 1846. 


A full Notice appeared in this Handbook Гог 189s. 


BANHAM, Charles Procter, М.Г.Е.Е. 
Born October 20, 1868. 

After receiving a technical education as a 
mechanical engineer at University College, 
Bristol, Мг. Бапћат entered the works of 
Messrs. Stothert and Pitt as a pupil, and later 
studied electrical engineering at the Roval 
College of Science and the Central Technical 
College, London, joining the statt of the Prush 
Со. as assistant engineer in 1891. In 1892 he 
carried out some of the early experiments in cou- 


nection with the clectric lighting of trains on the 
Sud Express, and in the same year, the Brush Со. 
having sold their patents for France to Messrs. 
Alexandre Grammont, of Pont-de-Cherui, Istre, he 
was sent to organise the factory, and act as chief 
engineer to the various undertakings of that firm. 
In January, 1894, he returned to Englaud as 
assistant manager at the Brush Со.`з works at 
Loughborough. Two years later Mr. Banham 
accepted the appointment offered him by the Cape 
Government of Electrical Engineer to the Tabte 
jay Harbour Board, which position he still 
holds. Under his supervision the lighting 
installation for Capetown Docks and neiglibour- 
hood has greatly increased and recently a new 
power station has been completed and the 
barbour equipped with clectric cranes, cap- 
stans, &c., for loading and discharging ships 
and general working of the port, whilst electric 
power is being very largely used in connection 


with the extensions to the harbour now in 
progress. Mr. Banham is a member ot the 


Institution of Electrical Engineers, a member 
of the Institution of Mechanical Eugineers, and 
has been for three vears chairman of the Саре 
Town Local Section of tne Institution of Elec- 
rical Engineers. 


BANTI, Dr. Angelo. Кого 
Grosseto, Italy, in 1859. 

After a course of scientific study in Paris 
he entered at the Rome University Physical 
Institute, where he took the derree of Doctor in 
Physics, and remained for four years (1885-1889) 
as assistant professor of experimental physics 
in the University, and of electrotechnics in the 
High School for Engineers in Rome, gaining 
at the same time the prize of the Facolta di 
Scienze for proficiency in electrotechnics. In 
1888 ће accepted the appointment of electrical 
engineer to the Società Anglo-Romana for the 
extensive system of both publie and private 
lighting of Rome, aud for the electrical trans- 
mission of energy trom Tivoli to Rome, being 
engaged chietly as superintendent in technical 
experiments. Не now holds the appointment 
of chief electrician at the sub-station of Porta 
Pia, where the current coming from Tivoli тї 
transformed. and distributed for lighting pur. 
poses, and, by means of rotating rectifiers, feeds 
the electric tramways of Rome. Signor Banti 
has been a regular contributor to the Italian 
scientific jóurnals, and in 1888, in the (rfornale 
delle Comunicazioni, published a series of 
articles on“ Alternating Currents,” On Some 
Analogies between the Thomson Formule on 
Static Actions and those of Maxwell on Magnetic 
Actions," "Some Researcheson Electric Meters," 
«Ке. In. 1890 Dr. Бапи presented to the Reale 
Accademia dei Lincei a lengthy memoir on the 
Mechanical and Magnetic Properties of Nickel," 
and in 1892 founded that excellent periodical 
17 Elettricista, the ошу Italian journal exclusively 
devoted to electric applications, to Which Signor 
Banti has contributed numerous — articles, 
chiefly ou © Polyphase Currents,” on * Rotating 
Magnetic Field Motors," on. "The. Complete 
Description of the Plan for the Transmission of 
Electrical Energy froin Tivoli to Rome,” Eu, 
Signor Banti practises as а consulting electrical 
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engineer and judicial expert, and acts as scientific 
adviser to many firms, electrical companies, 
municipalities, &c. The University of Rome has 
conferred upon him the degree of Professor in 
Electrotechnica. In 1897 Signor Banti published 
Papers on telegraphing without wires, which 
were translated into several languages, 
and in 1899 on the subject of telephony 
(interurban and intertown). He has recently 
directed tbe works for a great telephonic 
installation, which was otlicially inaugurated in 
December, 1900, and completed in 1901. In 1902 
he issue various publications on wireless tele. 
graphy, and in regard to interesting phenomena 
presented by the rotatory converters added to 
the electric tramway service at Kome he has 
published in L' Elettricista ample particulars. In 
1905 he published an important article relating 
to his investigations on the singing arc, and he 
has been recently nominated by the Italian 
Government to the position of chief adviser of 
Public Instruction. 


BARBER STARKEY, W. J. S. Born 1847. 


A full Notice appeared in this Handbook for 1892. 


BARNARD, А. 8. Born at Cheltenham in 
1868. Educated by his father, and also 
studied under Mr. H. Matthews, B.Sc., at 
Cheltenham School of Science. 

Mr. Barnard served an apprenticeship to 
Messrs. Sydney F. Walker and Olliver, at Car- 
diff, afterwards serving some years in their 
employ. For about two years he traded in part- 
nership with Messrs. Wynne and Barnett, elec- 
trical engineers, at Newcastle-on-Tyne, carry- 
ing out contracts for electric lighting and 
transmission of power. Не was then engaged by 
the Corlett, Electrical Engineering Co., of Wigan, 
for whom hesuperintended several large contracts, 
In 1895 he was appointed borough electrical 
engineer at Lancaster, and in conjunction with 
Mr. Cook, borough surveyor, superintended the 
erection and equipment of electricity works in 
that town, afterwards taking charge of the sta- 
tion. In October, 1895, he was appointed electrical 
engineer to the Corporation of Kingston-upon- 
Hull, where he carried out large extensions of 
the electric lighting system, including the 
erection of the Sculcoates-lane generating 
station. In conjunction with the city engineer, 
Mr. White, he was also responsible for the elec- 
trical equipment of the Hull tramways, and 
their generating plant. In 1903 he resigned 
this post on being appointed consulting elec- 
_ trical engineer to the Government of Ceylon 
and the Municipal Council of Colombo. Mr. 
Barnard is a member of the Institution of Elec- 
trical Engineers and an associate шешђег of the 
Institution of Civil Engineers. 


"BARRY, Sir John Wolfe, K.C.8., F.R.S., 
LL.D. Born in London, December, 1856, 
and is the youngest son of the late Sir 
Charles Barry, R.A., the eminent architect 
of the Houses of Parliament He was 
educated at Trinity College, Glenalmond, 
and at King’s College, London. 

He was articled to Mr. (afterwards Sir) John 

Hawkshaw, and served a regular apprenticeship 

to his profession with that gentleman, having 


| previously acquired considerable experience of 


actual building work in the shops of Messrs. 
Lucas Bros. He was employed by Mr. Hawk- 
shaw as resident engineer on the Charing Cross 
and Cannon-street railway bridges and stations, 
and on the completion of the latter work he 
commenced business on his own account. He 
became a member of the Institution of Civil 
Engineers in 1868. Among the more important 
works which the subject of these notes has 
carried out, are the Earl's Court station and 
various extensions of the District Railway, the 
“City Lines“ of the Metropolitan and District 
Railways (jointly with Sir John Hawkshaw), 
the St. Paul's bridge and station at Blackfriars 
for the London, Chatham and Dover Company, 
the large and important docks at Barry in 
South Wales, and the Tower Bridge. It is 
announced that Sir John retains his position with 
these companies ip connection with the ''electri- 
fication” of the lines On the occasion of the 
opening of the Tower bridge he was made a C.B., 
and at the time of the Queen's Diamond Jubilee 
he was promoted to K.C.B. Sir John has 
served on the Royal Commissions on Irish Public 
Works and on Western Highiands and Islands 
of Scotland, and on Commissions appointed by 
the Board of Trade for dealing with the 
estuaries of the Ribble and of the Thames. Не, 
with Sir Charles Hartley, K.C.M.G., represents 
Great Britain on the Suez Canal International 
Commission for Works, he was a member of 
the Royal Commission on Accidents to Railway 
Servants, and is а member of the Royal Com- 
mission on the Port of London. Не is 
Licut. Colonel in the Engineer aud Railway 
Volunteer Staff Corps, and a member of 
the Army Council. Sir John became Presi- 
dent ot the Institution of Civil Engineers 
іп 1897, and was re-elected in 1898. Не 
was Chairman of Council of the Society of 
Arts 1898-9, and was re-elected to that posi- 
tion for 1899-1900. He is a Fellow ot the 
Royal Society and of other learned bodies, and 
was l'resident of Section G (engineering) of the 
British. Association in 1898, and President of 
(ће Association of Technical Institutions for 
1905. He is LL.D. of Glasgow Univeraity. Sir 
John, who enjoys a large consulting practice 
in parliamentary work, arbitration proceedings. 
&c., was appointed arbitrator to lix the amount 
to be paid by the London County Council for 
the compulsory acquisition of the Sardinia- 
street Station of the Metropolitan Electric 
Supply Co., in connection with their Holborn- 
Strand improvement scheme. The proceedings 
commenced on January 7, 1903, aud after 
several sittings ће issued his award in August 
last under which the company were awarded 
£183,150. He is also a member of the board 
of arbitration appointed to consider the claims 
of the Metropolitan Water Companies in the 
matter of the acquisitiom of their properties by 
the Water Board. Sir John is chairman of 
the Eastern and Eastern Extension and of 
the Western Telegraph Companies, and is an 
Alderinan of the City of Westminster. 


BAUR, Dr. O. Born 1857. 


A full Notice appeared in this Handbook for 1900. 
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BAYNES, Sydney W. 

Mr. Baynes is chief electrical engineer to the 
Borough of St. Pancras, London, and has been 
continuously employed in electrical engineering 
work for nearly 22 years. He is the doyen of 
the municipal electrical engineers, being the first 
to take aervice in that capacity under а corporate 
body. His successful management of the Brad- 
ford Pioneer Electricity Works gave a great 
impetus to the development of municipal supply- 
station undertakings, and when Mr. Baynes 
resigned this appointment, in 1895, the Bradford 
works were paying the highest percentage on the 
groes profit, and had expended the smallest 
capital outlay per unit of plant installed in any 
station in the United Kingdom. Mr. Baynes’ 
most important contributions to electrical pro- 
gress have been the introduction of bare copper 
conductors and the doubling of the pressure on 
low-tension mains (the high voltage system). 
The latter was introduced by him first at Brad- 
ford, and met with great opposition for some 
time from the fire insurance companies and 
others, who prophesied disastrous resulta. The 
introduction of this system marks a great 
‘advance in the electrical industry, enabling 16 
times the area to be supplied from one generating 
station. The high-voltage system was brought 
into practical use at a time when the narrow 
limits of the old voltage were becoming evident, 
and it seemed that every continuous current 
station would eventually require to be eked out 
with alternating current supply. The advantages 
and enormous saving in capital outlay which 
followed the introduction of this system cannot 
be over-estimated, and are now clearly recognised 
by all the leading engineers, both in this country 
and abroad. The employment of the new 
voltage also enables both electric traction and 
lighting to be supplied from the same plant. 
Mr. Baynes is the author of the important rules 
and regulations issued by the St. Pancras Borough 
Council Electricity Department governing the 
system of supply in the Borough Council's area. 


BEAUMONT, W. Worby. Born 1848. 
A full Notice appeared in this Handbock for 1901. 


BECQUEREL, Edmond. В. 1820, 4. 1891 


A full Notice appeared in this Handbook for 1892. 


BEDELL, Frederick, Ph.D. Born in Brook- 
lyn, N.Y., U.S.A., April 12, 1868 ; educated 
at Montclair High School, Yale University 
and Cornell University. 

Mr. Bedell pursued the regular classical or 
arts course in Yale College, where he was the 
recipient of various prizes and honours, particu- 
larly in mathematics and the natural sciences ; 
he attained distinction in other lines ав well, 
and at the completion of his course stood third 
in his class in general scholarship. He graduated 
in 1890 аз Bachelor of Arts with high honours, 
being one of three to receive the appointinent 
for a Philosophical Oration. His university 
education was obtained at Cornell University, 
where he was appointed Fellow in Electrical 
Engineering in 1891. He received the degree 
of Doctor of Philosophy from Cornell Uni- 
versity in 1892, was then appointed instructor 
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in the Department of Physics under Dr. E. 

L. Nichols, and in 1893 was appointed Assistant- 

Professor of Physics in the same place, a 

position which he still holds. Dr. Bedell is a 

member of the Honorary Literary Society of 

Phi Beta Kappa, the Honorary Scientific Society 

of Sigma Xi, and of Alpha Delta Phi; also 
of the American Society of Mechanical 
Engineers, of the American Institute of 
Electrical Engineers, of the American Physical 
Society, and of the Franklin Institute; he is a 
Fellow of the American Association for the 
Advanceinent of Science, having been secretary 
to the Physics section, 1897, secretary of the 
Council, 1898, and general secretary, 1899 ; and 
a Member of the Physical Society of London. He 
is the inventor and patentee of various improve- 
ments in telegraphy, telephony and power trans- 
mission, including a system for the joint distri- 
bution of direct and alternating currents. His 
writings, which have appeared in various 
scientific and engineering journals and in the 
Transactions of societies, have been widely 
copied and translated. He has devoted voa- 
siderable time to the study of alternating 
currents. Much of his earlier work was done in 
conjunction with Dr. А. С. Crehore, with 
whom he published, in 1892, the treatise en- 
titled “ Alternating Currents: An Analytical 
and Graphical Treatment for Students and 
Engineers.” The work was well received, and 
was immediately adopted as a text-book in 
many technical schools ; a second edition was 
brought out early in 1893; a third in 1895, 
and a fourth in 1901. The work has been 
translated into French and German. He has 
assisted Dr. Nichola in the preparation of the 
work entitled “A Laboratory Manual of Physics 
and Applied Electricity " (1894), in the second 
volume of which he has treated at length the 
subject of alteruating current experiments 
Dr. Bedell' most imporant work is The 
Principles of the Transformer,” published in 
1896. He is now editor associate of the Physical 
Review. 


BELL, Dr. Alexander Graham. Born 1847. 
A full Notice appeared in this Handbook for 1902. 


BELL, J. Alex., A. II. I. E. E., A. M. I. M. E. Born 
1870; educated at Ковха] School, Еее. 
wood, and University College, Liverpool. 

After leaving school, Mr. Bell in March, 1888, 
entered the workshops of Elwell Parker, Wolver- 
hampton (now the Electric Construction Co.), 
and in September, 1890, entered University 

College, Liverpool, to attend the science lec- 

tures of Prof. O. J. Lodge and take 4 course in 

the physical laboratory. Tv gain additional prac- 

tice in engine and boiler construction, he in 1892 

engaged with the tirm of Messrs. Greyson and 

Co., Bootle, where he worked at the bench and 

lathe, and also on several outside contracts. Ја 

May, 1893, the Blackpool Corporation were 

erecting their electricity works, and the subject 

of this sketch was appointed assistant to Mr. J. 

Hesketh iu both the electric tramway and light- 

ing departments. While here he had excellent 

practice in assisting in the construction of the 
electricity works, laying mains, and after the 
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erection of the works taking charge of the 
station work. Upon Mr. Quins appointment 
as borough electrical engineer, and the tram- 
way» coming again under the ваше depart- 
ment. he was entrusted with the re-organi-ation 
of this department and the subse цео, charre 
of all running and repairs in addition to hia 
other duties. 

Mr. Bell at the present time holds the 
position of city electrical engineer, Aberdeen, 
to which post he waa appointed in July. 1898. 
Since his appointment he has already carried out 
large extensions of plant and mains, practically 
doubling the capacity of the plant at the station 
and the area covered by the mains. In February, 
1899, the Aberdeen Council instructed him to 
report on electric traction for a portion of their 
tramway scheme, and after di-cu-sion of this 
report Mr. Bell wa~ entrusted with the drawing 
up of a scheme and the carrying out of the saine, 
the first line being opened in Decemier, 1899. 
Karly in 1902, the Town Council decided to 
electrically equip all existing routes, and this 
was carried by June of that vear. He is alxo 
responsible for the designing of the new 
generating station at Dee Village which became 
necessary to cope with the rapid growth of 
the undertaking. 


BENESCH, Charles. 


А full Notice appeared in this Handbook for I. 


“BENNETT, Atfred Rosling, M. I.. E. 
Born in London, March 14, 1850. Edu- 
cated principally at Belle Vue Academy, 
Greenwich. 

Mr. Bennett went. to India in 1869 in the 
service of the Indian 6 verninent Telegraph 


Department. Spent sour years in India, 
Beloochistan, Persia, and Turkey. Obtained 


" special mention " certificate from the Indian 
Government for proficiency т submarine cable 
and Jand-line testing. Returned to England in 
1873, and became electrician to the Highton 
Batteries Company, Limited, then working the 
battery and other patents of the late Rev. 
Henry Highton, М.А. Had considerable prac- 
tical experience of chemistry here, and assisted 
Mr. Highton in his endeavours to adapt his 
gold-leaf telegraphic instrument to signalling 
through long submarine cables. Retired from the 
Highton Batteries Company in December, 1874. 
Was afterwards electrician to the Magneto Com- 
рапу, Limited, fora short period, In 1875 read 
à Paper on New Forms of Voltaic Batteries 
before the Society of Telegraph Engineers, in 
Which was detailed а lengthened series of voltaic 
experiments with the caustic alkalis as exciting 
chemicals. These experiments ultimately re- 
sulted in the invention of the Bennett “ tin- 
pot" battery, patented in 1881. From 1875 
to 1880 was engaged chiefly in literary pursuits. 
Contributed largely to London and provincial 
Journals, and was for some time editor of two 
London periodicals. In 1877 carried out the 
exhibition of Mr. Cromwell F. Varley's musical 
telephone at the Queen's Theatre, Lony-acre 
which waa joined, for the purpose, to the Сап- 
terbury Music Hall by two overhouse wires—the 
ürat telephone wires ever erected in this country. 


In Мау, 1880, accepted ап appointment. from 
the United. Telephone Company, Limited, as 
engineering superintendent of their East London 
District. In January, 1381, went to Glasgow 
ах engineer to Messrs. D. and G. Graham, the 
proprietors of the Glasgow Commercial Tele- 
phove Exchange system. The чате year 
patented and real а Paper on the subject 
of his "tin-pot " battery before the Philo- 
sophical Society of Glasgow. The battery was 
fully described at the time in The Electrician, 
and has since come into extensive use for tele- 
phonie and other purposes, Mr. Bennett also 
had charge of the first three or four installations 
of the incandescent lamp in Scotland (18810), and 
the first coal mine ever lit by electricity | Кагпоск, 
near Hamilton, August, 1881) was fitted up 
under his supervision. For this mine Mr. 
Bennett designed air-tight safety switches, and 
variable resistances for regulating the bright- 
ness of each lamp. In 1881 patented his tele- 
phonic translater (Electrician, Jan. 13, 1883), 
which had been invented the previous year, 
and which has since been adopted by all tele- 
phone companies possessing inter-town trunk 
lines. The translator was firat put into practical 
use on the iron metallic circuit trunk lines be. 
tween Glasgow, Paisley, and Greenock erected 
by the Post Otlice for the National Telephone 
Company. In 1882 he invented his well-known 
corrugated terminal insulator (Electrician, Feb. 
17. 1883, with which he commenced a crusade 
against double shackles, then in universal use for 
over-house telephone work, and which has recently 
ended in their total abolition. As a result of 
seeing M. Lazare Weiller'a exhibit of bronze wire 
at the Palais d'Industrie in 1881, Mr. Bennett 
brought some to this country, and erected in Glas- 
gow the first light telephone wires, Feb., 1882. The 
experiment was successful, and soon resulted in 
the disuse of the heavy iron and steel wires pre- 
viously employed, In April, 1883. Mr. Bennett 
joined the old. National Telephone Company as 
engineer for Scotland and Ireland, but after а 
few months was promoted to be General Manager 
for Scotland, Cumberland, and Westinoreland, 
an appointinent he held until October, 1890. 
During Mr. Bennett's long connection with the 
National Telephone Company ће completely 
revolutionised their methods of work, introduc- 
ing everywhere light wire and the system of 
over-house construction which has since become 
almost universalin the United Kingdom. Under 
Mr. Bennett' management telephony attained 
a more advanced state of development in Scot- 
land and Cumberland than iu any other part of 
the country, villages of only a few hundred 
inhabitants supporting exchanges and enjoying 
trunk line communication before many towns 
of 40,000 and 50,000 inhabitants further south 
possessed апу telephonic facilities whatever. 
The first copper metallic circuit inter-town 
trunk lines were erected in Scotland in 1884. 
In erecting the first of these, the Dundee- 
Arbroath, Mr. Bennett introduced the "cross" 
system of neutralising induction, which was 
found entirely satisfactory. In Scotland, too, 
the first public telephone call offices were opened. 
Mr. Bennett was the originator of the Edinburgh 
International Electrical and Engineering Exhibi- 
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BREGUET, Louis. Born 1804, died 1885. 


A full Notice appeared in this Handbook for 1881. 


BRETT. Jacob. Born 1808, died 1897. 
A full Notice appeared in this Handbook for 1898. 


BRIGHT, Sir Charles Tilston. Born 1832, 
died 1888. 
A full Notice appeared in this Handbook for 1883. 


BRIGHT, Charles, F. R. S. E., A. M. Inst. C. E., 
M. I. Mech. E., M. I. E. E. Born 1865. 
A full Notice appeared in this Haudb: ok for 1901. 


BROOKS, David. Born 1820. died 1891. 
А full Notice appeared in this Handbook for 1591. 


BROWN, 


Born 186 
A full Notice appeared in this Handbook for 1902. 


BRUCE, Eric Stuart. Born 1855. 


A full Notice appeared in this Handbook for 1808 


BRUSH, Charles Francis, M.E., M.S., LL.D., 
Ph.D. Born 1849. 
A full Notice appeared ір this Handbook for 1902. 


BUDDE, Prof. Dr. Emil Arnold. 

Prof. Budde studied at the Bonn University, 
where he was Plücker's assistant, and took his 
degree of Doctor Philosophie in 1864. After 
four years’ service as teacher he returned to 
Bonn and became privat docent. During the 
Franco-Gertnan war in 1870 he formed a con- 
nection with the Awnische Zeitung, whose 
correspondent he was from 1872 to 1887. staying 
at Paris, Rone and Constantinople. In 1887 ће 
went to Berlin, where he undertook the editor- 
ship of the Fortschritte der Physik, In 1892 he 
entered the firm of Siemens and Halske as con- 
sulting phy-icist, and in the same year became а 
director of this firin. He published a treatise on 
physics (Berlin, 1879), a treatise on mechanics 
(Berlin, Reimer, 1890), a small book on Energy 
and Law (Berlin, C. Reymann, 1902, numerous 
Papers on different. physical subjects, mostly 
in Wiedemann's Annalen, some meteorological 
notices in the Meteorologische Zeitschrift. and a 
Paper on seeming motion in Du Bois-lteyinond's 
Archir, 


BULL, Anders Henrik. Porn in Min. 
neapolis, U.S.A., Jan. 25, 1875. Son of the 
Norwegian oculist, Dr. Ole Bull. 

Mr. Bull left the States when a child, and was 
educated at the Technical College, Christiania. 
In 1895 he went to Berlin, where he was 
employed at the engine works of Негт A. Borsig 
until 1897. He then went to Hanover for two 
sessions to complete bis education in the elec- 
trical branch at the university college there. 
From 1898 to 1900 he was employed as a pro- 
jecting engineer with the electrical firms of 
F. Singer & Co., Berlin, and “ Helios,” Cologne. 
He ів now established as a consulting engineer 
in Christiania. Mr. Bull, as readers of Zhe 
Et ctrician will be aware from his writings, in 
1899 invented a selective system for wireless 
telegraphy, ара presented particulars of this 
system before the Electrotechniecher Verein, 
Berlin, in 1900. The first actual practical ex- 
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periments with this вувјеш were made near 
Christiania in June, 1902. 


BUMS TED, F. D., J. P., M. I M. E. Born in 
1849. Educated at King's College School 
and afterwards in the College, and was tor 
five years in the workshops of the College. 

Іп 1870 Mr. Bumsted went to the great engi- 
neering works of John Elder and Co., Glasgow 

(поз the Fairfield Shipbuilding and Engineer- 

iuz Company), where part of his apprentice- 

ship was served. In 1874 he built the Cannock 

Chase Foundry and Engine Works (пом 

Messrs. Bumsted and Chandler), which have 

yearly increased in magnitude since that 

date, Mr. Bumsted is the inventor of the 
world-renowned machinery for the manu- 
facture of paper bags. In 1885, in the 
early days of house lighting by electricity, 

Мг. Bumsted personally superintended the 

lighting of his house with 30 E. P. S. cells, the 

whole installation having worked highly satis- 

factorily ever since. In the beginning of 1888 

Mr. Buinsted was called to the magisterial bench. 


BURCH, George James, M.A., D.Sc. Oxon.), 
F.R.S. Born at Sewardstone, Essex, Мау 11, 
1852 ; educated at Cheshunt College, and 
at Oxford University. 

Dr. Burch began research work at an early 
age, and his earlier researches, carried out in his 
father's works at Cheshunt, were chiefly optical. 
From 1871 onwards he was a frequent exhibitor 
at the meetings of the (Quekett Club, the Journal 
of which contains a Paper by him on a“ New 
Micrometer,” published in 1878. In 1879 he 
went to Leeds, where he became a member of the 
Priestley Club. The Paper which, according to 
the rules, he was obliged to read within a year 
of his election was entitled“ Spinning a Ray of 
Licht“ and described an apparatus for studying 
vortex notion. While in Leeds ће made experi- 
ments proving the presence of solid particles in 
luminous flames which, together with his farther 
researches on the same subject, were subsequently 
published in Nature in 1885 and 1886. In 
1882 he removed to Oxford, where he continued 
his experiments, and in 1886 entered the 
university in order to devote himself entirely to 
scientitic work. The capillary electrometer 
belonging to the Professor of Physiology being 
out of order was referred to Мг. Durch, who 
finding the subject of great interest, proceeded 
to investivate the theory of the instrument, and 
made а new one more sensitive and rapid in its 
action than any hithertoemployed. By improv- 
ing the photographic recording apparatus he 
was alle to increase the velocity of the moving 
plates twentyfold and the magnification of the 
image fourfold, the greater detail thus rendered 
visible revealing tor the first time the full 
capabilities of the electrometer. He introduced 
an entirely new method of determining the 
value of an E. M.F. at any given instaut by 
measuring, instead of the amount of a completed 
excursion, the velocity of the movement pro- 
duced, and showed that the saine principle can 
be appliel to any galvanometer, thermometer, 
or other instrument whose time-relations obey 
а certain law. His Papers on this subject 
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taking, all extensions to the plant being installed 
under the advice of Prof. Н. Robinson. In 1899 
he was appointed borough electrical engineer 
and tramways engineer and manager to Wigan 
County Borough. Here he had virgin ground to 
wik upon, and designed and carried out the 
whole of the electrical undertakings, both for 
lighting and traction. He acted as architect aa 
well as engineer for the power station, which has 
a capacity of 1650kw. In 1902 he went to New- 
port, Mon., as borough, electrical engineer and 
tramways manager, and here he has complete 
charge of an alternating station of 1,050kw. 
capacity, a power station of 1,000kw. capacity, 
and a tramway system of about 18 miles of single 
track. Heisat present engaged on large exten- 
sions in connection with the electricity depart- 
ment. Mr. Bishop is a member of the Institution 
of Electrical Engineers, and alao a member of 
the Municipal Electrical Association. 


BLACKMAN, Alfred. Bern at Chelten- 
ham. March 22. 1870 ; educated ata private 
school at Oxford. 

In June, 1887, Мг. Blackinan obtained em- 
ployment in the drawing осе of Messrs, 
Crompton and Company, Limited. at Chelmstord 
(where во many of our promising station engi- 
neers have sought initiation inte the profession 
ot electrical engineering), and was later trans- 
ferred into the shops, where he worked at the 
vice. lathe, and at armature - winding. On 
leaving the Chelmsford works in 1891, he went 
to the drawing otlice of Messrs. Crompton’s 
London works at Lillie-road, and while there 
asaisted in the preparation of the working draw- 
ings for several of the largest of the London 
three-wire low-tension stations. He sulxe- 
quently joined the Hove Electric Lighting 
Cocmpany, Limited, as assistant engineer, 
where he had charge of the testing work and 
the maintenance of the mains. avd in the latter 
part ot his engagement took charge during the 
heavy load shift of the running of the works, 
ar also assisted with the erection of the plant 
in beth the temporary аи permanent works 
of the Company. In March, 1895, he was 
appointed City Electrical Engineer by the 
Aberdeen Town Council, and under his manage- 
ment the Aberdeen Corporation Electricity 
Works made a record for works costa for the 
year 1896 by beating the record of the Man- 
chester Corporation of 1494. per unit, and 
bringing the record works costs per unit down 
to 1'504. 

In February, 1897, Мг. Blickinan advised his 
committee to change over the existing three- 
wire system, working at 110 and 220 volts, to 
one of double that voltave, this alteration en- 
tailing the replacing by the Corporation of the 
equivalent of 25.000 lamps, the general over- 
hauling of the consumers wiring, aud the re- 
winding of all the works dynamos. This was 
successtully carried out without once ceasing 
supply. In May, 1898, he was appointed borough 
electrical engineer at Poplar to design and lay 
down public electricity supply works for the dis- 
trict. These works are now in operation. The 
capital expenditure has been over £195,000, and 
27 miles of streets are to be lizhted by electricity, 


15 miles by аге and 12 by incandescent lamp. 
Mr. Blackman is а member of the Institution ot 
Electrical Engineers aud of the Municipal Elec- 
trical Association, and was appointed city elec- 
trical engineer of Bradford in October, 1903. 


BLACKWELL, Robert W. Born in New 
York, in 1858. 
A full Notice appeared in this Handbook for 1902. 


BLASERNA, Pietro, Постог of Philosophy. 
Porn in 1856, at Aquileja (Friuli). 

Dr. Blaserna studied at the Vienna University, 
and was Тог three years (1857-59) an assistant at 
the Vienna University Physical Institute. He 
continued his studies at the College de France 
under Regnault (1859-61). In 1862 he was 
placed in charge of the Physical course at the 
Florence Institute, and in 1865 he was nomi- 
nated Professor of Physics at the Palermo 
University, where he remained until 1872, 
when the Italian Government having re-organ- 
ised the University of Rome, Пг. Blaserna was 
appointed Professor of Physics, and charged 
with the construction of a large laboratory. 
He is the vice-president of the Royal Acadeiny 
of Lincei, and а member cf a number of other 
learned societies. He has published several 
memoirs on different physical and mathematical 
subjects, his investigations of the electrical 
phenomena of induction and self-induction being 
especially worthy of note. Since 1890 he has 
been a member of the Italian Senate. 


ВЉАТНУ, Otto Titus Porn Aug. 11, 1860. 


A ШИ Notice appeared in this Handbook for 1900. 


BLONDEL, André E. 
France, 1865. 

M. Bloodel was a scholar at the Ecole Poly- 
technique, of Paris, and afterwards at the Ecole 
des Ponts et Chaussées, where he obtained 
firat place ; during the ваше time he graduated 
for Mathematical and Physical Sciences at 
the University. He waa appointed in 1888 
Inzénieur des Ponts et Chaussées, and in 
1889 engineer to the Central Lighthouse 
Service, where he pursued various experiments 
on electric lighting, and took part iu the 
notable improvements made in the lighting 
methods and apparatus by this service, under 
the direction of M. Bourdelles, during the last 
twelve years. He planned the lenses and the 
electric machinery of many important light- 
houses. During that time he has contributed 
many Papers on electrical and optical subjecta, 
chiefly on alternatora, synchronous and asyn- 
chronous and collector motore, rotary converters, 
alternating currents, impedance of lines, photo- 
metry, projector and lighthouse lenses, the 
are light and wireless telegraphy; in con- 
nection with which he invented new apparatus, 
such as oscillographe, which opened а new field 
for the study of alternate currents, lurmen- 
meters, a new hysteresis meter, a universal 
photometer, holophane globes, new sensitive 
coherers, a method of compounding alternators, 
a system of arc lighting with mineralised 
carbons (which enables us to get with small arcs 
of 3 ainperes an efficiency of 0°12 to 0°15 watt 
per candle), a system of acoustically syntonic 


Born in Burgundy, 


wireless telegraphy, &c. Не was the first to 
mathematically explain, in 1893, the effect of 
inertia in the hunting of alternators. He wrote 
а book on synchronous motors. Не is the 
author of the ''Two-reaction Theory" of 
alternators, and contributed many parts in the 
circle diagram of the asynchronous motor. 
He also wrote, in association with M. Paul 
Dubois, а treatise on electric traction. In 
1895 he lectured сп electricity at the French 
National School of Mines, as а substitute to 
Prof. Potier; and he was some months later 
selected as the first occupant of the Chair of 
Applied Electricity in the Ecole Nationale des 
Ponts et Chaussées, of Paris. In 1894 he pro- 
posed a rational system of photometrical units 
that was adopted by the International Congress 
of Electricians at Geneva in 1896. He is also an 
advocate of the simplification of electrical units 
and proposed а complete notation for all C.G.S. 
units. He wasawarded by the French Academy 
of Sciences the Gaston-Planté" prize in 1897, 
the ''Castner-Boursault" prize in 1898, and is 
Chevalier of the Legion of Honour. 


BLONDLOT, Rene Prosper. Born 1849. 
A full Notice appeared in this Handbook for 1898. 


BOLTZMANN, Lud 
A full Notice appeared in th 


. Born 1844. 
Handbook for 1900. 


BOOT, Horace L. P., M.LE.E. Born in 
London. Educated at the City of London 
School and Finsbury Technical College. 

Mr. Boot served his time in the shops of the 

United Electrical Engineering Company and 

Messrs. Johnson and Phillips, of London, and 

subsequently obtained the appointment ot 

assistant engineer and draughtsman to Messrs. 

Laurence, Scott and Company of Norwich, where 

he assisted in the laying out of the Norwich 

electricity works, laying the mains, and the erec- 
tion of the plant. Later he was appointed sub- 
manager of the Gülcher Electric Light and 

Power Company's works at Battersea foundry, 

during the period when that company was under- 

taking the lighting of several large towns in New 

Zealaud ; and he was subsequently appointea 

senior demonstrator in electrical engineering 

at the Battersea Polytechnic. Mr. Boot relin- 
quished these appointments in order to super- 
intend the ins'allation of several large plants 
for the Government and Post Office in Ireland, 
where he practised as a consulting engineer. 

In March, 1895, he was appointed borough 

electrical engineer of Tunbridge Wells, and in 

1896 consulting engineer to the Corporation 

of that town. He has already undertaken 

three large extensions to the works. His 
ambition has been to show that alternating- 
current works could be made a financial as well 
as an engineering success in their first year’s 
working, even when charging а low price Der 
unit for energy. At Mr. Boots initiative the 
works at Tunbridge Wells were (as early as 

1896) the first alternating works to change the 

distribution pressure over to 220 volts. In 

1895 he read a Paper on electric traction before 

the Institution of Civil Engineers in Ireland, 

for which he was awarded the Institution's 
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silver medal. Не has been advising the Cor- 

porations of Leamington and Maidstone and the 

Metropolitan borough of Camberwell with 

respect to starting electricity supply under- 

takings or purchaaing the companies operating 
in their districts, Mr. Boot is the author of 
works on publie lighting, electric traction, 
street lighting by electricity, electricity supply 
by municipalities, light load losses in alternating 
supply, income tax and assessments of electricity 
worke, methods of charging for electricity, 
electricity supply for lighting and tramways, 
&c. Не is a member of the Institution of 
Electrical Engineers. of the Municipal Elec- 
trical Association, of the Society of Arts, an 
associate member of the Institution of Civil 
Engiueers (Ireland), a freeman of the City of 
London, and a member of the Worshipful 
Company of Cutlers. 


BORCHERS, Wilhelm. Born 1856. 
A full Notice appeared in this Handbook for 1900. 


BORGMAN, John. Born 1849. 
A full Notice appeared in this Handbook for 1900. 


BOSE, Jagadis Chunder, C.LE., В.А. 
(Calcutta), M. A. (Cantab.), D. Бе. (Lond.). 
Born Nov. 30, 1858. 


А full Notice appeared in this Handbook for 1903. 


BOTTOMLEY, James Thomson, М.А., 
D.Sc., F.R.S., F. R. S. E., F. C. S. Born 1846, 
A full Notice appeared in the Handbook for 1901. 


BOYS, Charles Vernon. 

Mr. Boys is the youngest son of the late Rev. 
Charles Boys, rector of Wing, Rutland. Не was 
educated at Marlborough College and the Royal 
School of Mines. After acting for a time as 
assistant to the late Dr. Guthrie, he was in 1881 
appointed Demonstrator, and in 1889 Assistant 
Professor, of Physics at the Normal School of 
Science and Royal School of Mines, now called 
the Royal College of Science, South Kensington. 
This position he resigned at the beginning of 
1897, on being appointed one of the Metro- 
politan Gas Referees by the Board of Trade. 
He was elected a Fellow of the Royal Society 
in 1888, and he was a member of the 
Council of the Society from 1900 to 1902. 
In 1889, after serving on a jury in the Paris 
International Exhibition, he was nominated 
to the distinction of “Officier de l'Instruction 
Publique." He wasawarded a Royal medal by the 
Royal Society in 1896. Не was a meraber of the 
Departmental Committee appointed by the Home 
Office in 1895 to inquire into the causes of 
the explosion, and the precautions required to 
ensure the safety of cylinders of compressed 
gas. He was appointed in 1897 an extra 
member of the Departmental Committee 
appointed by the Home Office to enquire into 
certain dangerous industries and processes, for 
the special purpose of assisting the Committee 
in their inquiry into the conditions of work as 
affecting the safety and health of operatives in 
electrical generating works, and in 1901 he 
served on a Committee appointed by the Home 
Office to enquire into the dangers of acetylene 
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generators. He was a member of the Jury, 
Class 15 (Instruments of Precision), at the 
Paris Exhibition, 1900. He is the author of 
several Papers published by the Royal Society, 
the Physical Society, the Royal Institution, and 
the Society of Arts, of which those of most 
interest to electricians are on “ Integrating 
Machines," on * Quartz Fibres," on the “ Radio- 
Micrometer,” on ** The Photography of Bullets," 
and on “The Newtonian Constant of Gravita- 
tion." Mr. Boys is the author, also, of the 
supplement to Dr. Guthrie's "Electricity 
and Magnetism, of “Soap Bubbles and the 
Forces which Mould Them,” and of the 
memoir “Та Constant de la Gravitation," read 
at F Physical Congress at Paris 
in 3 


BRAMWELL, Sir Frederick. Born 1818, 
died 1903. 
A full Notice appeared in this Handbook for 1891. 


*BRANLY, Edouard. Born at Amiens, 
October 23, 1844; studied first at St. 
Quentin College, afterwards at Henry IV. 
College, Paris. Afterwards pupil of the 
Superior Normal School. Fellow of the 
University, Doctor of Physical Science 
and Doctor in Medicine. 

Dr. Branly was first professor at the College 
of Bourges, and then Director of Physical 
Instruction at the Sorbonne. Heleft the State 
University in 1876 to give lectures in natural 
philosophy at the free school for advanced 
students. Dr. Branly practises as а medical 
doctor. He has published in the Transactions of 
the Académie des Sciences, the results of 
numerous researches on electricity, including 
electrostatic phenomena in batteries, positive 
disharge by violet rays, by gases and by 
incandescent bodies. Those of his works 
which have attracted most attention relate to 
the intermittent electrical conductivity of 
radio-conductors (1890-1900). In 1898 the 
Paris Acadeiny of Sciences awarded him the 
Houllevigue prize, and in 1900 tre Inter- 
national Jury of Superior Precept Instruction 
awarded him a grand prix for his exhibition 
of radio-conductors, and the French Minister 
of Public Instruction made him a Chevalier 
of the Legion of Honour," in recognition of 
the part he has plaved in connection with the 
discovery of wireless telegraphy,” In 1899, 
Pope Leo XIII. invested M. Branly with the 
Order of Commander of St. Gregory the 
Great. Dr. Branly is the author of several 
books on physieal subjects published by 
Poussielgue. 


BRAUN, Prof. Dr. Ferdinand. 
Fulda, June 6, 1850. 

Prof. Braun quitted the local gymnasium at 
Easter, 1868, and studied at Marburg and Berlin, 
graduating at the latter place in the Easter of 
1872 with а work оп the vibration of chords. 
He then became assistant to Prof. Quincke at 
Wurzburg: in the autumn of 1874 chief instruc- 
tor at St. Thomas's Gymnasium, Leipzig ; in 
the autumn of 1576 he was appointed Professor 
Extraordinary of Theoretical Physics at the 
University of Marburg; and in 1830 he was 


zorn at 


— — — 


— ьнаининие pg 


— н ———Є—Єү—ү——ү——ү—ү—ү}—-—--- ———— Е 


appointed to Strassburg University in a similar 
capacity. At Easter, 1885, he became Professor 
of Physics at the Technische Hochschule, Karls- 
ruhe ; and at Easter, 1885, he received a call as 
Professor to Tubingen University. In October, 
1895, Prof. Braun returned to Strassburg as 
director of the Physikalische Institut, and on 
Prof. G. Wiedemann's death he declined an 
invitation from Leipzig University to succeed 
that great scientist. Prof. Braun's early works 
refer to the oscillations of elastic strings and 
rods, especially the influence of the amplitude 
and the surrounding medium on them : and he 
showed in 1876 that the elastic reaction pro- 
duced deformations which are not identical with 
elastic displacement. The greater part of his 
later work deals with electrical matters. Не 
showed that the calculations made by W. Thom- 
son and Helmholtz of the electromotive force of 
galvanic cells is not permissible and that 
chemical energy can, in general, never be com- 
pletely transformed into electrical energy (1878 
and 1882). In other researches he showed that 
a number of metallic conductors deviate under 
certain conditions from Ohm's law. He con- 
structed cathode-ray tubes which permitted the 
study of the course of high-frequency currents, 
and in recent years he has devoted his attention 
to the study of wireless telegraphy. In the 
summer of 1898 he showed that rapid electric 
oscillations which are conducted through water 
or moist earth can be used at considerable 
distances for signalling purposes, as, owing to 
self-induction, they are impelled to the surface 
and are thus conducted away. Не used for this 
purpose the high potential electricity from con- 
densers, and also utilised electricity from the 
same source for sending wireless telegraph 
messages across air spaces, employing for this 
work a Marconi sender. This can be ‘effected 
either by direct connection of the sender to the 
condenser coating or by induction. The Braun 
wave circuit forms to-day (Prof. Braun claims) 
the substantial basis of all arrangements for 
wireless telegraphy, and is essential to the 
possibility of electrie syntony. In the winter 
of 1900 Prof. Braun wrote a Paper describing 
his system of wireless telegraphy, and in his 
brochure on Wireless 1 through 
Water апа Air“ (Leipzig, 1901) he has given 
some of the results of his work. In the summer 
of 1901 he showed how, by means of two 
receiving wires, wireless messages could be 
received when they come from a determined 
direction, while those from another direction 
can be excluded, and in the summer of 1902 he 
proved how this was possible with wires placed 
in au oblique position. In the winter of the 
same year he invented a method which permits 
of the energy of the sender to be increased at 
will, and in January, 1903, he read a short 
Paper on the invention before the Physical 
Society of Strassburg, and gave a demonstration 
of the method before the Association Francaise 
in August. In regard to his other work on 


wireless telegraphy he has contributed Papers 


‚ Zeitschrift, 


and articles to the Congress of Natural Philo. 
sophers in Hamburg (1901), the Physikalische 
The Electrician, Annalen der 
Physik, &c. 
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BREGUET, Louis. Born 1804, died 1883. 
A full Notice appeared in this Handbook for 1834. 


BRETT. Jacob. Born 1808, died 1897. 
A full Notice appeared in this Handbook for 1898. 


BRIGHT, Sir Charles Tilston. Born 1852, 
died 1888. 
A full Notice appeared in this Handbook for 1388. 


BRIGHT, Charles, F. RS. E., A. M. Inst. C. E., 
M. I. Mech. E., M. I. E. E. Born 1865. 
A full Notice appeared in this Haudbcok for 1901. 


BROOKS, David. Porn 1820, died 1891. 
А full Notice appeared in this Handbook for 1891. 


BROWN, 


Born 18 
A full Notice appeared in this Handbook for 1902. 


BRUCE, Eric Stuart. Born 1855. 


А full Notice appeared in this Handbook for 1893 


BRUSH, Charles Francis, M.E., M.S., LL.D., 
Ph.D. Born 1849. 
A full Notice appeared in this Handbook for 1902. 


BUDDE, Prof. Dr. Emil Arnold. 

Prof. Budde studied at the Bonn University, 
where he was Plücker's assistant, and took his 
degree of Doctor Philosophie in 1864. After 
four years’ service as teacher he returned to 
Bonn and became privat docent. 
Franco-German war in 1870 he formed a con- 
nection with the Kölnische Zeitung, whose 
correspondent. ће was from 1872 to 1887, staying 
at Paris, Rome and Constantinople. In 1887 ће 
went to Berlin, where he undertook the editor- 
ship of the Fortschritte der Physik, In 1892 he 
entered the firm of Siemens and Halske as con- 
sulting physicist, and in the same year became а 
director of this Drum, He published a treatise on 
physics (Berlin, 1879), а treatise on mechanics 
(Berlin, Reimer, 1890), a small book on * Energy 
and Law (Berlin, C. Rey mann, 1902), numerous 
Papers on different. physical subjects, mostlv 
in Wiedemann's Annalen, some meteorological 
notices in the Metcorologische Zeitschrift. and a 
Paper on seeming motion in Du Bois-Reymond’s 
Archiv. 


BULL, Anders Henrik. Born in Min- 
neapolis, U.S.A., Jan. 25, 1875. Son of the 
Norwegian oculist, Dr. Ole Bull. 

Mr. Bull left the States when a child, and was 
educated at the ‘Technical College, Christiania. 
In 1895 he went to Lerlin, where he was 
employed at the engine works of Herr A. Borsig 
until 1897, He then went to Hanover for two 
seasions to complete bis education in the elec- 
trical branch at the university college there. 
From 1898 to 1900 he was employed as a pro- 
jecting engineer with the electrical firms of 
К. Singer & Co., Berlin, and “ Helios,” Cologne. 
He is now eatablished as a consulting engineer 
in Christiania, Mr. Bull, as readers of The 
Eh etrivtan will be aware from his writings, in 
1899 invented a selective system for wireless 
teleyraphy, and presented particulars of this 
system before the Electrotechnischer Verein, 
Berlin, in 1900. The first actual practical ех- 
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periments with this system were made near 
Christiania in June, 1902. 


BUMSTED, F. D., J.P, M. I. M. E. Born iu 
1849. Educated at King's College School 
and afterwards in the College, and was tor 
five years in the workshops of the College. 

[n 1870 Mr. Bumsted went to the great engi- 
neering works of John Elder and Co., Glasgow 

‘now the Fairfield Shipbuilding and Engineer- 

ing Company), where part of his apprentice- 

ship was served. In 1874 he built the Cannock 

Chase Foundry and Engine Works (now 

Messrs. Bumsted and Chandler), which have 

yearly increased in magnitude since that 

date. Mr. Buinsted is the inventor of the 
world-renowned machinery for the manu- 
facture of paper bags. In 1885, in the 
early days of house lighting by electricity, 

Mr. Bumsted personally superintended the 

lighting of his house with 50 E. P. S. cella, the 

whole installation. having worked highly satis- 

factorily ever since. In the beginning of 1888 

Mr. Bumsted was called to the magisterial bench. 


BURCH, George James, M. A., Dä, Oxon.), 
F.R.S. Born at Sewardstone, Essex, Мах 11, 
1852 ; educated at Cheshunt College, and 
at Oxford University. 

Dr. Burch begau research work at an early 
age, and his earlier researches, carried out in his 
father’s works at Cheshunt, were chiefly optical. 
From 1871 onwards he was a frequent exhibitor 
at the meetings of the Quekett Club, the Journal 
of which contains a Paper by him on a ‘‘ New 
Micrometer,” published in 1878. In 1879 he 
went to Leeds, where he became a member of the 
Priestley Club. The Paper which, according to 
the rules, be was obligea to read within a year 
of his election was entitled '* Spinning a Ray of 
Light” and described an apparatus for studying 
vortex motion. While in Leeds he made experi- 
ments proving the presence of solid particles in 
luminous flames which, together with his farther 
researches on the saine subject, were subsequently 
published їп Nature in 1885 and 1886. In 
1882 lie removed to Oxford, where he continued 
his experiments, and in 1886 entered the 
university in order tu devote himself entirely to 
scientific work. The capillary electrometer 
belonging to the Professor of Physiology being 
out of order was referred to Mr. Burch, who 
finding the subject of great interest, proceeded 
to investigate the theory of the instrument, and 
made а new one more sensitive and rapid in its 
action than any hitherto employed. Ву improv- 
ing the photographie recording apparatus he 
was able to increase the velocity of the moving 
plates twentyfold and the magnification of the 
image fourfold, the greater detail thus rendered 
visible revealing for the first time the full 
capabilities of the electrometer. He introduced 
an entirely new method of determining the 
value of an E. M.F. at any given instant by 
measuring, instead of the amount of a completed 
exeursiou, the velocity of the movement pro- 
duced, and showed that the заше principle can 
be appliel to any galvanometer, thermometer, 
or other instrument whose time.relations obey 
a certain law. His Papers on this subject 


‚мзачуо аитна 


модмо? 


Wf 


WA Fe e 


tar e 
= eem: 
* a 


'ONAU-ZONVASNIT AVISAI5 


Е 


Le 


< 
4 
ei 
ь · 
U 
. 


- * 


Digitized by Google 


ELECTRICAL TRADES’ DIRECTORY.—1904. 


appeared in the Phil. Trans. and the Proe. Коу. 
Soc. 1889-1902, and in The Electrician 1896. 
In 1894 he photographed the currents produced 
by speaking into a telephone, the characteristic 
curves of adynamo, and various electromagnetic 
phenomena, and in 1897 succeeded in recording 
the ''action-current" of nerve. In 1899 he 
published the results of a research begun at 
Cheshuot more than 25 years previously, in 
which he had rendered himself temporarily 
colour-blind by exposing the retina to mono- 
chromatic sunlight in the foeus of a burning 
glass. These and other experiments on vision 
(Phil. Trans., Proc. Коу. Soc., and Journal of 
Physiology) led him to accept the original 
theory ot Young that there are four colour- 
sensations— namely, red, green, blne and violet. 
Mr. Burch, who was made F.R.S. in 1900, and 
Doctor of Science in 1905, is lecturer in physics 
at University College, Reading. 


BÜRGIN, E. Porn 1828. 


A ful] Notice appeared in this Handbook for 1391. 
BURSTALL, Henry R. J. Born January 12, 
1863 


Was educated at private schools, served an 
apprenticeship of five yeara with Messrs. J. 
Stewart and Son, of Blackwall, and was at sea 
as engineer for a short time. In 1884 Mr. 
Burstall gained a Whitworth Scholarship, and 
attended the engineering course at University 
College, London, under Prof. Kennedy, being 
appointed one of the demonstrators at the 
end of the course. After one year as demon- 
-trator he was for two years in a marine 
engineers and superintendent's office in Lon- 
don, and in 1888 was engaged by Prof. Ken- 
педу to act as resident engineer during the con- 
struction of a pier at Trouville-sur-Mer, and 
later on to take charge of his Westminster 
otfice. From 1890 till October, 1896. Mr. Bur- 
stall was principal assistant to Prof. Kennedy, 
superintending the design and construction of 
a number of municipal electric light installations, 
He is now practising as а consulting engineer 
in partnership with Mr. E. W. Monkhouse, the 
firm being consulting engineers for the munici- 
palities of Worthing, Maidenhead, Oban, Falkirk, 
Leek, Ae, Mr. Burstall is also consulting engineer 
to the London Electric Supply Corporation. He 
is а meniber of the Institution of Civil Engineers, 
a member of the Institution of Mechanical En- 
gineers, and a member of the Inatitution of Elec- 
trical Engineers. Мг. Burstall read а Paper on 
** The Electric Lighting of Edinburgh” before 
the Inst. Mech. Engineers in 1895. 


*BYNG, Gustav Binswanger. Born in 
Bavaria in 1855, and educated at the Poly- 
technikum, Augaburg. 

Mr. Binswanger-Byng has resided in England 
since 1873, becoming naturalised in 1879, when 
he commenced businexs as au electrical engineer 
and manufacturer. The factories and business 
establishments conducted by him have experi- 
enced a rapid extension in keeping with the 
ad vance of electrical science. He is chairman of 
the General Electric Company, Limited, and the 
history of this great business, standing as one 
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of the foremost electrical establishments in the 
kingdom, testifies to his ability in organising 
aud promoting British industry in this direction. 
The Company now employs 5,000 hands, and has 
factories at Manchester, London and Birming- 
ham, and show-rooms at London, Manchester, 
Newcastle, Birmingham and Glasgow. Мг. 
Byng has concentrated his energies during the 
last few vears upon the extensive new works 
of the General Electrice Company at Witton, 
near Birmingham, for which 106 acres of land 
have been purchased ; and, at present, part of 
same is covered with engineering works, 
electric carbon and chemical factories, steel’ 
and brass tube works, iron foundry, and a power 
house capable of supplying 10,00) n.r. The 
old Peel works at Manchester are now entirely 
devoted to the manufacture of telephones, arc 
lamps, meters and switch)boards, 

That so large an establishment should have 
been founded and be so successfully carried on 
is due to the indomitable enterprise and per- 
severance of the subject of our sketch. Mr. 
Binswanger- Byng is also the founder and direc- 
tor of the Incandescent Lamp Company, where 
over 5,000 incandescent lamps are made daily, 
employing 300 hands. The founding of this 
factory is one of Mr. Binswanger-Byng's greatest 
achievements, considering that the then existing 
uionopoly in this branch of trade in England, 
and the keen competition, rendered such an 
enterprise most hazardous. To Mr. Binswanger- 
Byng's efforts and business and technical capacity 
are due a number of improvements in the use of 
electricity for lighting, motive power, cooking 
and heating, including his early introduction of 
electricity meters, his improvements of electric 
fittings such as switches, ceiling roses, соппес- 
tora, &c., his introduction of electric motors for 
domestic purposes, and his system of electric 
cooking and heating. Ніз attention was also 
given at an early date to telephony and electric 
signalling. Mr. Binswanger-Byng is an energetic 
worker, ever inventing and patenting novelties 
andimprovementsin the branch of practical work 
to which he has devoted hia life work. He is 
an ardent advocate of a reversal of our fiscal 
policy, believing that State protection is песен- 
sary for our home industries. He has even 
ventured to publish a book upon the subject. 
The present active controversy on the aubject 
of fiscal reform may be suid to date from the 
time of the publication of this book. 


CABRAL, Prof. Paulo Benjamin. 
at Lisbon in 1855. 

After his preliminary studies at the secon- 
dary school, Senhor Cabral entered the Lisbon 
Polytechnical School in 1869, where he ob- 
tained, with many prizes, the diploma of its 
general course of studies. In 1875 he entered 
the Army school of engineering, where he gained 
in 1875 the diploma of civil eugineer with first 
honours. In 1876 he entered the public ser- 
vice in the Department of Telegraphs and 
Lighthouses of the Ministry of Public Works, 
where he had been in charge of many works in 
the two branches—telegraphs and lighthouses 
—which remained under the same department 
until 1892. In 1879 he was appointed chief of 


Born 
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the central division of the department, and a 
member of the committee selected to promote 
the fusion of Portuguese Posts and Telegrapbs, 
and in 1880 was appointed as chief of the 
technical branch of the Direction General of 
Posts, Telegraphs and Lighthouses, and mem- 
her and secretary of the Coinmittee of Light- 
houses and Buoys. In 1888he became Inspector- 
General of Telegraphs and Lighthouses, and 
when, in 1898. the two departments were вера. 
rated, he was made Inspector-General of Tele- 
graphs. Не is at present Inspector-General of 
"Telegraphs and of the Portuguese electrical 
industries, being the head ot the department 
appointed to control the establishment and 
working of these industries on behalf of public 
security. In 1887 he was appointed Professor 
of Electrotechnics (lente сайта со) in the 
Instituto Industrial e Commercial, Lishon. Не 
is director of the factories of the Ministry 
of Public Works since 1900, and а member of 
the High Council of Commerce and Industry. 

Senhor Cabral has written (1877) a Paper on 
the Perturbations of Movements of Celestial 
Bodies,” and lately published a pamphlet on 
the Teaching of Electrotechnics, also a work 
оц the '' Effects of Electric Traction on Tele- 
phonic Systems,” in addition to numerous 
Papers, official reports, &c. In 1890 he received 
the honour of Councillor to Н.М. the king 
of Portugal, in 1895 was made Commander 
of the Portuguese Order of St. Jacques (for 
scientific services), and ће is a Commander 
of the Order ot Carlos III. of Spain. He 
represented Portugal at the International Теје. 
graphie Conference in Paris in 1890, in many 
negotiations relating to submarine cables, 
and in connection with the most important 
subjects of his department and of the electrical 
industries in Portugal. He is a foreign member 
of the Institution of Electrical Engineers of 
England, a member of the Portuguese Society 
of Civil Engineers, of the Societe den Elec- 
triciens of Paris, of the Elektrotechni schen 
Verein of Vienna, and of many other scientific 
societies in. Portugal. 


CANNING, Sir Samuel. 


A full Notice appeared in this Handbook for 1555. 


CALLENDAR, Hugh Longbourne. Born 
1865. Educated’ at Marlborough College, 
Wilts., and at Trinity Cullege, Cambridge. 

Prof. Callendar took a First Class in Classics 
and Mathematics, 1884, 1885, and Fellowship 

at Trinity College for Natural Science in 1886, 

and was appointed demonstrator in Physics at 

the Cavendish Laboratory їп the same vear. 

He lecture! on the Cambridge University 

Extension, 1892, and was appointed Professor of 

Physics at the Royal Holloway College in 1893. 

Prof. Calendar in October, 1893, lett England 

to take up the appointinent of Professor of 

Physics at the McGill University, Montreal. Не 

was elected F. R. S. Londen, June, 1894, and 

F. RS. Canada, May, 1895. He returned to 

England in 1898, on his election to the Profes- 

sorship of Physics at University College, Lon- 

don, and in October, 1901, he wan appointed 
l'rofe Sor of Physics at the Royal College of 


Science. He із the author of various scientific 
Papers, chietly on Electric Thermometry, which 
have been published in the РАЦ. Trans. and 
Phi. Mag., and has invented several forms of 
platinum thermometers and pyrometers for 
various heat researches and for commercial 
uses. For standardising these instruments he 
devised a special resistance box in which all 
thermal effects are accurately compensated, and 
special forms of compensated air thermometers 
for reference to the absolute scale of tempera- 
ture. He has recently applied electrical 
thermometry to the determination of the law 
of condensation of steam (Proc. C.E., CXXXI.), 
and has thus endeavoured to formulate a 
rational theory of the condensation occurring in 
а steam engine. Не has also succeeded іп con- 
etructing an electrical recording apparatus, 
which is capable of recording in pen and ink 
variations ог P. D., resistance, &с., to one part in 
ten thousand. The same recording apparatus 
has been applied to meteorological purposes of 
all kinds, such as records of temperature, sun- 
shine, humidity, «е., and also to records cf 
furnace temperatures, especially in annealing 
furnaces, and to steam engine and boiler testing. 
In conjunction with Mr. Н. T. Barnes, of 
McGill College, he has been engaged in re- 
searches on“ Electrical Standard Cells“ (Proc. 
R. S., 1897) and on the “Variation of the 
Specific Heat of Water and Mercury between 
OO. and 100°C. (B.A. Rep., 1897 and 1899; 
Phi. Trans, 1902.) He has recently been 
awarded a Watt medal and Telford premium 
by the Institution of Civ. Eng. for work on the 
law of condensation of steam. 


CAPITO, Charles. 


A full Notice appeared in this Handbook for 1598. 


CAPPER, Prof. D. S8, М.А. (Едћ.), 
M. Inst. C. F., M. Inst. М.Е. Born in Middle- 
sex in 1664 

Atter passing through the full course at the 
Royal High School, Edinburgh, Mr. Саррег 
gained а scholarship at the University of Edin- 
burgh, and, passing through theusualcurriculum, 
graduated Master of Arts in 1884, the year of 
the tercentenary celebrations, ` After serving 
some months asa pupil in the works of R. and W. 
Hawthorns, Mr. Capper entered at University 
College, London, as a student under Prot. 
А. В. W. Kennedy, and passed through both 
junior and senior engineering and electrical 
courses there. For the next three. years. Mr. 
Capper was а pupil at. the works of Messrs. 
Humphi vs, Tennant & Со. and immediately on 
the termination of his pupilage was appointed 
assistant to Mr. К. Humphrys, a post which he 
eecupied until he was appointed Professor of 
Mechanical Engineering at King’s College, 
London, in 1890. As a student of the Institu- 
tion of Civil Engineers, Mr. Capper had pre. 
viously twice recerved Miller prizes for original 
Papers read at the supplementary meetings, and 
one of these P'apers— On the Speed Trials of 
Modern Warships "— was published in the Pro- 
ceedings, Since that time Mr. Capper has made 
many contributions to technical literature in 
the form of articles, reports and communications 
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published in the press and in the Ргосге ‘пя 
of the Beitish Association and of the various 
institutions Of which he is а member, 

In 1898 Mr. Capper joined Mr. Thos. Kirkland 
in partnership, at Westininster, as consulting, 
civil, and electrical engineer, and in that 


national Telegraph Со, In 1865 he joined the 
Atlantic Telegraph Co., and the Anglo-American 
Со. in 1866. In 1893 he was appointed Manager 
of the Anzlo Сошрапу, which position he stil] 
hold. He represented the couipany as Delegate 
to the International Telegraph Conference at 
Budapest in 1896, and at the London Confer ence 
in 1903. 


CARTER, Edward Tremlett. B. 1866, 
A full Notice appeared in this Handbook for 1908. 


*OHA MEN, William Ashcombe, М.1.Е.Е. 
was born in 1863 at New Crows, London, 
his father being a Dorsetshire man. 

Mr. Chamen was educated аб Forest School, 
Walthamstow, at the time when Dr. F. В. Gu 
Was headmaster, He left school about 1879 and 
Went into the chemical works of Messrs. James 
Gibbs and Co., of Plymouth, where he remained 
for nearly two years and received а thorough 
training at bench, vice, lathe and other machine 
tools in the repairing shop at the works. 
Finding that the chemical trade did пој 
ртоше the opening ће desired, and being 
tilled with the excitement of two or three 
readings of Jules Vernes “ Twenty Thousand 
Leagues under the Nea,” he decided to Rive up 


&с., for corporations and private cients, On 
the ræignationof Prof. Henry Robinson from the 
Cbair of Civil Engineering at King's College 


by the Senate of the University of London аз 
one of the two teachers of thoss subjects 
in London appointed and endowed by them. 


"CARDEW, Philip, Major R.E. (ret.) Born 
Nept. 24, 1851. Took honours at R.M. 
Academy at Woolwich in 1868, and iu 1871 
Obtained a comimniasion in the Royal Engi- 
neers, being at the same time awarded the 
Pollock gold medal as the most distin. 
Eguislhed cadet of the season, 

Placed in charge of the military telegraphae 
at Berniuda in 1876, Major Cardew in 1877 
joined the Submarine Mining Nervice, and a 
year later was appointed assistant instructor, 
and in 1883 instructor in electricity at Chat. 
bam. In 1588 Major Cardew was appointed 
electrical ахі vixer to the Board of Trade, which 
post he held until 1899, when he resigned їп 
order to take up consulting work in partnership 
with Sir W. H Preece, K.C.B., and bis RODS, 

uring Major Cardew's tenure of office at (ће 

Board of Trade the business of electrical supply 
for lighting. tractive power, and other purposes 
Was developed, and Regulations and numerous 
ether important questions settled. He is the 
author of Many inventions and improvements, 

among the more important. of these being :— 

system of vibration telegraphy, which has 
wt extensively ured for field telegraphs since 
l, as it enables communication to be main- 
tained through a very defective line; a volt- 

Meter, working by the beating of а fine wire in a 

compensating tube: a safety device for trans. 

formers ; aml a system of regulating the fall 
of potential in the return circuit of electrical 
tramways and railways. Major Cardew is the 
author of numerous Papers, among which may 
£ mentioned one on "The Application of 
YnAmo-electric Machines to Railway Rolling 

Stock," published in March, 1881; and one on 

“ Electric Railways,” read before the Society of 

Arta in March, 1901. 


CAREY W. O. born 1852. 
A fall Notice appeared in this Handbook for 1901, 


OARHART, Prof. Henry 8, МА. LL. D. 
Born 1844 4 


A їшї Notice appeared in this Handbook for 1899. 


CARPENTER | . В. 1841, а. 1890, 
А Cull Notice ар W; pant 


peared ín this Handbook for 1890. 


' М, James Hamilton. Вот 1840. 
‚ Mr. Carson firat entered the telegraph service 
Ur the year 1852 with the Electric and Inter 
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Mr. Crompton, though possessing no letter of 
introduction, Не went, and told Мг. Crompton 
he wanted a start ^n trial, and that he could 
Promptly turn lat ont if he did not suit, Mr, 
Crompton, as readers can readily imagine, took 
kindly to this method of introduction, a« it indi- 
cated “grit,” and ће agreed to give young Chamen 
а chance at Chelmsford ая an“ improver.“ 
Mr. Crompton had not at this Ише lor« started 
his electrical engineering business, so that Mr. 
Сћатеп, at this time 18 years of age, may be 
said to have fallen upon his feet in very pro- 
mising quarters. He made rapid progress in 
his new work, and waa put in charge of the men 
at Crompton's first installation of arc lighting at 
the Great Northern Railway, King’s Cross, and 


him to the Munich Exhibition, and he after. 
wards became Crompton and Сол engineer 
in Italy, where a number of mill installations 
were put down in Tuscany, This work com- 
pleted he returned to London, and was engaged 
upon the first large installation of тсап- 
descent lighting in the United Kingdom —that 
of the Royal Courts of Justice in the Strand, 
London. At this time there were no trained 
electrical workmen available, and Mr. Chamen 
had himself to arrange for the technica] training 
of men taken from the bell-hanging class of 
workinen. This naturally entailed a large 


the Law Courts Mr. Chamen proceeded to the 
Forth Bridge Works to take charge of Messrs, 
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to hold this position until his appointment in 
1898 to the position of Chief Engineer to 
the Corporation of Glasgow's Electricity Supply 
undertaking. Among the number of installa- 
tion works with which Mr. Chamen has been 
connected for Messrs. Crompton aud Co. may be 
mentioned the Tilbury Docks, in 1884 ; the two 
stations of the Kensington and Knightsbridge 
Company practically the first central supply 
stations in London) ; the Barry Docks alternating 
current installation ; the two low-tension stations 
at Northampton and Southampton ; the West- 
minster Corporation's extensive station ; the fine 
example of electric lighting work for the Great 
Eastern Railway at Liverpool.street (a staticn 
with as large an electric output as many of the 
Metropolitan supply stations and larger than 
most of the provincial stations); а complete 
contract for the public and private lighting of 
Dewsbury ; the lighting of the town of Yarmouth 
(an exceptionally satisfactory piece of alternating- 
current work, carried on under the consulting 
supervision of Mr. W. Н. Preece). This excep- 
tional experience was interspersed with many 
opportunities for gaining an intimate knowiedge 
of the requirements of modern street arc lighting, 
ав Mr. Chamen was engaged iu thia work in the 
important towns of Edinburgh, Brighton, South- 
port, Hanley, Blackpool, & c., Фе. He superin- 
tended the construction and erection of the 
plant for the lighting of the Agricultural 
Hall, Islington ; the South Kensington Museum 
and (under Mr. J. Shoolbred) in the lighting of 
Birkenhead. He has had charge of theextensive 
series of contracts which have been carried out 
by Messrs. Crompton and Co. for the St. Pancras 
Vestry. This work has familiarised Mr. Chamen 
with the management of workmen, as he has 
had under his control at times as many as 300 
men. Мг. Chamen may thus be said to have 
grown up with the industry, and to have had а 
unique experience in the work of construction 
and erection of electric lighting plant, both for 
public and isolated installation. Nor ia he а 
stranger to electric railway work, as he was em- 
ployed by Messrs. Crompton and Co. to superin- 
tend the erection of the electric railway on 
Southend pier, one of the first electric railway 
jobs in this country. Mr. Сћашеп in 1898 
was aprointed chief electrical engineer to the 
Corporation of Glasgow. He has served on the 
Council of the Institution of Electrical Engi- 
neers, and was one of the Sub-committee which 
prepared the Institution's Standard Rules re- 


cently issued. Р 


CHAMPAIN, M. Bateman. В.1835, 4.1887, 


A full Notice appeared in this Handbook for 1857. 


OHANDLER, Noel, M. I. u. E. Born 1851; 
was educated at King's College School, 
and afterwards at the College, London, and 


studied for five years in the workshops of | H 


the College. 

In 1870 Mr. Chandler went to the works of 
John Elder and Со., Glasgow (now the Fairfield 
Shipbuilding and Engineering Company), where 
a part of his apprenticeship was served. From 
there Mr. Chandler went to Mesara. Clayton and 
Bhuttleworth's, of Lincoln, with the object of 


obtaining a varied experience, In 1874 he 
entered the Cannock Chase Foundry and 
Engine Works, which had just then been 
completed ; and in 1890 he became а partner 
with Mr. F. D. Bumsted. He is the inventor 
and patentee of the well.known high-speed 
engine bearing his name, which ів being largely 
adopted for electrical purposes. Mr. Chandler 
is also the patentee of а very efficient fan, 
largely used on steamships for forced draught, 
and in coal mines for ventilation. 


CHATTOCK, Richard Alexander, 
M. I. E. E. Born in 1865 at Solihull, War- 
wickshire ; educated at University College 
School, London, from which he passed in 
1881 into the college, where ne remained 
until 1884, going through the full 
engineering course under Prof. Kennedy, 
and obtained the seniorGilchrist engineering 
scholarship. 

In 1834-5 he studied physics and electricity 
in the college laboratory, and in 1886 passed 
the matriculation examination of the London 
University iu the first division. He then 
entered the marine and general engineering 
shops of Messrs. John Stewart & Son, Black wall, 
London, remaining there until 1889, and served 
an apprenticeship as a mechanical engineer. 
From 1889 to 1892 he acted as assistant engineer 
to the Metropolitan Electric Supply Co. at 
their several stations in Whitehall, Man- 
chester-square, and Sardinia-street, and in 1892, 
on the erection of the company's new station in 
Amberley-road, Paddington, he became superin. 
tendent engineer at that station. In August, 
1894, Mr. Chattock was appointed chief elec- 
(пса! engineer to the vestry of St. Joho, 
Hampstead, London ; and in May, 1895, took 
пр the still more important position of superin- 
tendent engineer at the Bankside station of the 
City of London Electric Lighting Co., which 
position he retained for a period of five years. 
During this time he had entire charge of 
all running, maintenance, and repairs iu con- 
nection with this station, and also of all new 
work, including the erection of buildings and 
plant, that was undertaken during the time he 
was there. In March, 1900, Mr. Chattock was 
appointed chief electrical engineer to the 
Bradford Corporation, and has since been 
engaged on large extensions in connection with 
the electricity department. He resigned this 
position in 1903 consequent upon his appoint- 
ment as city electrical engineer at Birmingham. 


Edwin: Born 1814, died 1894. 
A ЕЕ, Б appeared in this Hide 1395. 


CLARK, George Muirhead. Born 
20, 1869, in London. 

Mr. Clark is the third son of the late James 
Proctor Clark, formerlyof Montreal and London. 

„as educated at Merchant Taylors’ School 
1879-1887 : entered Peterhouse, Cambridge, 
October, 1887, obtained honours (Nenior Optime) 
in mathematical tripos and took B.A. degree in 
1890. He afterwards migrated to Sidney 
Sussex, and took further honours in 2nd part 
of the Natural Science Tripos in Chemistry 
and Physics; M.A. in 1899. During his 
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residence in Cambridge he assisted Prof. Griffiths 
in research work in thermometry and in the 


redetermination of the mechanical equivalent of | 


heat by an electrical method (see Phil. Trans. 
1892, &с.), also with Messrs. Callendar and 
Griffiths on '' The Boiling Point of Sulphur as а 
Fixed Point for the Standardisation of Platinum 
Thermometers, and published in the Camb. Phil, 
Proc. with Prof. Gritliths’ Paper on "7 The Abso- 
lute Zero of Temperature." Mr. Clatk wrote 
a series of articles on The Measurement of 
Temperatures, an Application of the Measure- 
ment of Resistance, for The Electrician in 1897. 
He left Cambridge т 1892. and served his time 
as а pupil at Messrs. Crompton's works in 
Chelmstord, till 1894, and afterwards joined 
Prof. Kennedy's staff at Westminster to carry 
out special semi-scientific engineering in connec- 
tion with the economies of central station 
running. In March, 1895, Mr. Clark joined 


the staff of the Westminster Electric Supply | 


Corporation as assistant to the chief engineer, 
and remained in this position until July, 1899. 
when he left England to take up the post of 
electrical adviser to the Government of the 
Cape of Good Hope on the retirement of 
Mr. A. P. Trotter [le resigned this appoint- 
ment in 1902. Mr. Clark is a Fellow of the 
Physical Society, and an Associate Member of 
the Institution of Civil Engineers. 


CLARK, Latimer. Born 1822, died 1898. 
A full Notice appeared in this Handbook for 1598. 


CLAUSIUS, Prof. Rudolph J. Е. Born 
1822, died 1888. 
A full Notice appeared in this Handbook (ог 1889. 


CLIFFORD, Henry. Born 1821. 


A full Notice appear ed in this Handbook for 1900. 


CLIREHUGH, 8. V. Born Jan. 28, 1868. 
Educatedat Harrowand Finsbury Technical 
College. 

Mr. Clirehugh was apprenticed to the old 
Jablochkoff Electrical Engineering Co. in 
London, with whom he served for three years, and 
in 1891 he was appointed assistant engineer 
to the London Electric. Supply Corporation. 
In 1892 he was selected as chief engineer of the 
Bournemouth and District Electric Supply Co., 
and retained this position until, in 1893, he 
retired to take up the post of chief engineer 
to the British Insulated Wire Co. at Prescot. 
Гз 1895 he started practice ава consulting 
engineer in Manchester, and in 1898 joined the 
firm of Messrs. E. M. Lacey and A. M. Sillar 
of Westminster, the title of the firm then 
becoming Lacey, Clirehugh and Sillar. As a 
member of this firm he was closely associated 
with the electric lighting and traction works of 
over 501ocal authorities, and was also engineer to 
the Lancashire and South Yorkshire and North 
Western Electric Power Companies. In 1905 
he severed his connection with the firm in 
order to devote himself to the commercial side 
of engineering work. Не isa technical director 
of the Witton Engineering Works (General 
Electric Co.) and a director of the Key Engineer- 
ing Co. and the Metropolitan Engineering 


Association, Mr. Clirehugh has read severa! 
Papers on engineering subjects before the 
technical institutions. Не is а Member of 
the Institution of Civil Engineers and also 
of the Institution of Electrical Engineers. 


COLLETT, Richard. Born 1825, died 1903. 


A full Notice appeared in this Handbook for 1899. 


COLOMBO, Giuse eppe Born 1836. 


A full Notice appeared in this Handbook for 1898. 


CONNETT A. N., VI. Inst. C. E.. M. Am. Soc. C. E., 
NM. I. E. E. Born at Bethel, Conn., U. S. A., 
July 12, 1859, and educated at Rennsolaer 
Polytechnic Institute, Troy, N 

After graduation Mr. Connett was engaged 
iu the construction of railways in Illinois and 

Idaho. For several years he was principal 

assistant to Wm. E. Worthen, of New York 

Citv, where he was engaged principally in the 

design and construction of water works. From 

1888 to 1891 he was employed as assistant engi- 

neer in the desigu and construction of cable 

railways in Kansas City, Washington, Balti- 
more and New York City. In July, 1891, came 
his appointment as chief engineer of the Balti- 
more City Passenger Railway Co., for whoin he 
designed and constructed 21 miles of cable 
tramway and 20 miles of electric tramway on 
the overhead system, with four power stations 
and tlireecarsheds. In Sept., 1894, he resigned 
this position, the work having been completed, 
to take up the post of chief engineer to the 

Metropolitan Railway Co., Washington, D.C. 

In this position he designed and built 21 miles 

of conduit electric tramway, with two power 

stations and опе car shed. The success in the 
working of this tramway was an important 
factor in puttiug the conduit electric in the 
category of the commercially successful systems. 

The French Thomson-Houston Company sent 

their technical director to America in August, 

1896, to look into the possihilities of electric 

tramways other than the overhead system. Ава 

result of this visit, Mr. Connett was asked to 
join the technical staff of that company as 
expert for ће design and construction ot con- 

duit roads. Не went to Paris in Sept., 1896, 

and at the expiration of 18 months was appointed 

chief engineer of the company. While with this 
company he had charge of their important in- 
stallations in Paris, Nice, Lyons, Bordeaux, 

Amiens, &с. The problems connected with 

combined conduit and trolley roads were suecess- 

fully worked out in the four first-mentioned 
cities. A new type of side slot conduit was 
designed and successfully built in Paris. In 

August, 1900, Mr. Connett accepted the position 

of chief engineer to Messrs J. G. White & Co. 

(Ltd.) of London. In this position he has 

been identified with the design and construc- 

tion of the Tooting tramlines of the L.C.C., 

and also of the Bournemouth tramways, this 

latter system comprising a combined conduit 
and overhead line—the first of its kind at- 
tempted in this country. 


COOPER, W. R., M. A., B.Sc. Born at Hamp- 
stead, London, in 1868, 
Mr. Cooper passed through the Ree Uni- 
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versity of Ireland, graduating Master of Arts in 


Mathematical Science in 1890. He then entered 
the Central Technical College, working under 
Prof, Ayrton for three years. Аз the result of 
being awarded a '' Works’ Premium” at the 
end of this course, he went to the Richmond 
Electric Supply Station and into the shops of 
Messrs. Latimer, Clark, Muirhead & Со. at 
Westminster. When this firm went into liqui- 
dation, Mr. Cooper entered the chemical depart- 
ment of King’s College fora vear, and graduated 
B.Sc. in Experimental Physics and Chemistry in 
1895. Atthe end of that year he joined the 
staff of Mr. James Swinburne in his consulting 
ractice, also assisting him in the editing of the 
hysical Society's Abstracts, which, in 1898, was 
transformed into“ Science Abstracts.” In 1899 
Мг. Cooper wasappointed editorof the latter pub- 
lication, at the заше time acting as chief assis- 
tant to Mr. Swinburne. In 190! he entered 
iuto partnership with Mr. Swinburne and 
Mr. G. H. Baillie, and, in consequence, found 
it necessary to resign the editorship of Science 
Abstracts" at the end of that vear. Mr. 
Cooper has written a valuable work on Primary 
Batteries," just published in? The Electrician ' 
scries, and has contributed various Papers to 
scientific societies and the technical press, in- 
cluding a joint Paper with Mr. Swinburne on 
Problems of Electric Railways." In 1902 he 
was awarded a Telford Premium by the Institu- 
tion of Civil Engineers, for a Paper on '' Electric 
Traction." He has served on the Council of the 
Institution of Electrical Engineers, and is а 
member of Council of the Physical Scciety, 
being one of the honorary secretaries of this 
Society, and is also a member of Council of 
the newly-formed Faraday Society. Не із ап 
associate member of the Institution of Civil En- 
ginecrs, an associate of the Institute of Chem- 
istry, and a member of several other societies. 


СОТТАМ, George Henry. Born in 1850. 
Educated at Walsall Grammar School and 
in Germany. 

In 1806 Mr. Cottam was articled to W. Foster 
and Co., millwrights and engineers of Lincoln, 
and went through the shops and drawing office, 
passing on in 1872 to the drawing оћсе of J. 
Fowler and Co., Leeds, where in 1875 he had 
charge of the locomotive department. He was 
subsequently appointed manager to the Tukiug- 
mill Foundry Co., at Camborne, and was engaged 
in the construction of engines and general 
mining machinery. In 1882 Mr. Cottam com. 
mencedthe study ofelectricity and wasappointed 
foreman engineer to Profs. Ayrton, Perry and the 
Faure Electric Accumulator Co. In 1883 he 
went out to Vienna as electrical engineer to the 
Anglo-Austrian Brush and erected an 
installation of 1,260 16 c.p. lamps on the stage 
of the Vienna Court Opera House. He remained 
in charge here for some months befure beiug 
appointed to supervise and take charge of the 
company’s large exhibit at the Vienna Interna- 
tional Electrical Exhibition in 1883. [п 1884 
ће superintended theconstruction and equipment 
of the electricity supply station for Teines war, 
Hungary, including 37 miles of street cables; he 
managed this station until 1887. In 1888 he 


had charge of the electric lighting of the Glasgow 
Exhibition for the Brush Co., the plant consist- 
ing of engines of over 1,000 b.p., 27 dynamos, 


| 27 miles of cable, 552 arc lamps and 500 incan- 
‚ descents. 


| 


In 1889 Mr. Cottam went to Spain for the 
Brush Co. on electric tramway and lighting 
work, and was afterwards engaged for 12 
months at the Bankside Station of the City of 
London Co., on behalf of the contractors, the 
Brush Co, In June, 1893, he was appointed 
electrical engineer to the Hanley Corporation, 
and superintended the erection and equipment 
of the station. Мг. Cottam claims to have been 
the first to have made a profit on a high tension 
municipal station in the first year at Hanley. 
In June, 1895, he became chief electrical 
engineer to the Hampstead Borough Council and 
has been in command of this successful station 
ever since. He is a life member of the Institu- 
tion of Electrical Engineers. 


OTTERELL, Arthur Edgar. Burn 1864. 
A full Notice appeared in this Handbook for 1900. 


COUR, Paul La. Born 1846. 


A full Notice appeared in this Handbook for 1399. 


COURTENAY, John Irving, is an M.A. of 
Trinity College, Oxford, a Barrister-at- 
law of Lincoln's Inn, and a Member of the 
Institution of Electrical Engineers. 

Mr. Courtenay took an active partin the intro- 
duction of the electric light on а coinmercial 
scale into this country. In 1882 he associated 
himeelf especially with the development of the 
storage battery industry; and, as a Director and 
afterwards as Managing Director of the Electrical 
Power Storage Company, which then owned the 
secondary battery patents of Faure, Sellor, 
Swan, King and others, spent much time in 
representing in various European countries and 
in the United States of America the patent rights 
and interests of that Company. Mr. Courtenay 
is Chairman and Managing Director of the 
Electrical Power Storage Company, and Chair- 
man of the Chelsea Electricity Supply Com pany 
and of the United River Plate Telephone Com- 
pany, and is well known in electrical circles as 
taking a very real interest in the development 
of the electrical industries. 


COUSENS, R. Lewis, М.1.Е.Е. Born 1860. 
A full Notice appeared in this Handbook for 1990. 


COWAN, Edward Woodrowe. Born 
November 25, 1861. 

Mr. Cowan was educated at Kensington 
Grammar School, and in 1878 entered the firm 
of J. Г. Thornycroft and Co, Church Wharf 
Chiswick, torpedo boat builders, as ап appren. 
tice, and remained with them for six year. 
when ће went for two years to Newcastle ac 
draughtsman in the enyine and hydraulic de 
partment of Sir William Armstrong Mitchell 
aud Co. In 1886 he left them to assist im the 
design of the machinery of a torpedo boat which 
was being constructed by Mesars. Doxford and 
Sons, Sunderland, and later in the same year 
joined Mr. Arthur Rigg as his assistant is, 
London, in the following year going to 
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works in Chester as assistant-manayer. Мг. 

wan commenced the study of electrical science 
under Professor Wilson at the Birkbeck Institu- 
tion while serving his apprenticeship at Messrs. 
Thornyeroft's, and he subsequently taught the 
subject under the Science and Art Department. 
Under Mr. Rigg he first came in contact with 
electrical engineering, and in 1888 he, in сор- 
junction with Mr. Fawcus, designed a central 
station for the supply of electricity in Chester. 
The Town Council, however, refused to grart 
consent to а Provisional Order to the Сот- 
pany. In the same vear they designed a central 
station for Keswick, utilising the water power 
of the River Greta; this work was completed 
early in 1889, and has since been enlarged to 
their plans. Early ш 1892 Mr. Cowan under- 
took the management of the Manchester Edison- 
Swan Company's works (now amalgamated 
with the Edison and Swan United Electric 
Light Company, Limited), in which capacity ће 
assisted in the design and construction of 
the electricity supply station for Altrincham 
and Bowdon, and was appointed engineer to 
the Company. In 1898 Mr. Cowan resigned his 
appointment with the Edison and Swan Com- 
pany, and with the Altrincham Electric Supply 
Limited, and formed the manufacturing company 
known as Cowans Limited, with works at Salford, 
Manchester, of which he is managing director. 

Mr. Cowan is the joint author with Mr. 
W. Р. J. Faweus of two Papers published in the 
Transactionsof the Institution of Civil Engineers. 
He is an Associate-Member of that Institution, a 
Member of the Institution of Electrical Engineers, 
and Chairman of the Manchester Section of the 
]atter Institution. 


‘COX-WALKER, E., M. I. E. E. Born 1838. 


A full Notice appeared in this Handbook for 159. 


‘CROCKER. Prof. Francis B. Born 1861. 


А full Notice appeared in this Handbook for 1900. 


*CROMPTON, Lt.-Col. Rookes Evelyn 

С.В. Born near Thirsk, in Yorkshire, 

March 31. 1845 ; elucated at Elstree НШ 
Schoo!, Harrow School, and in Paris. 

Col. Crompton enterel the Army and was 
appointed to the Rifle Brigade in 1863, served 
with his regiment in India until 1869; from 
1867 to 1875 held an appointment under the 
Department of Public Works aa engineer in 
charge of the Government steam train. In 
1876 left the service and became a partner in 
the firm of T. Н. P. Deunis and Co., of Chelms- 
ford. А year later he became engineer-in-chief 
of the Stanton Ironworks Company. Shortly 
after the completion of the foundry, necessity 
for working continuously day and night led him 
to study the possibility of adopting the electric 
light, which at that date (1877) was a uovelty 
in this country. Early in 1878 he commenced 
electrical engineering in а small way, supplying 
Gramme machines and Serrin lamps, and soon 
superseded these by Bürgin machines and are 
lamps of his own invention. А considerable 
sale for arc lighting sets was soon obtained. 
At this time the only manufacturers of dynamo 
machines iu England were Messrs. Siemens and 
Messrs. Wild, of Manchester. Several large 


railway stations were then lighted by him, and 
in 1881 the first large installation of incan- 
descent lamps was carried out, at the Royal 
Courts of Justice. About this time Col. Cromp- 
ton and Mr. Kapp, who was then his manager, 
brought out the well-known compound winding 
of dynamo machines. The first practical appli- 
cation of these machines was for the lighting of 
Berechurch Hall and for the Royal Courts of 
Justice. Siuce that time the Chelmsford works 
have rapidly developed, and are now among the 
largest in this country. Col. Crompton at an 
early period saw that the great future of 
electrical engineering lies in the direction of 
central supply stations, and he therefore, in 1881, 
ailiel himself with the Edison-Swan Company, 
and became their designing engineer for a 
central station situated close to Victoria Station. 
However, on account of the depression which 
followed the over-speculation in electric light- 
ing shares in 1883-4, this central station was 
not carried further than to an extent sufficient 
to supply the London, Chatham, and Dover 
Railway Company's requirements, For some 
years capitalists would not find money for 
central station supply in England, but Col. 
Crompton was fortunate enough to secure an 
order for a large central station at Vienna, 
which gave ћип opportunities of working out 
his ideas. He there commenced the system 
which has since been so largely adopted in 
England, te, of dividing up central-station 
plant into a considerable number of units, as 
from the experiments he had made at Victoria 
Station he had discovered that the cause of 
the great ditlerence which exists between the 
acononical efficiency of plant at full load and 
its actual economical efficiency, as shown by the 
weekly or шоп у working expense accounts, is 
due to the want of economy of large steam 
engines and boilers when run for long hours 
only partially loaded. In order to avoid this 
loss at Vienna, he divided the 1,600 н.р, re- 
quired for the station into eight sets of 200 n.r. 
each, each set being self-contained, direct- 
coupled Willans eugines being employed. A 
large number of the special features which have 
since characterised English practice were вис- 
cessfully introduced in this Vienna station. 
Among these we may mention, in addition to 
the use of the Willans engines direct-coupled to 
Crompton dynamos, the use of the 5-wire 
system combined with accumulators, the use of 
large accumulator regulator switches having 
many contacts, the use of shunted Deprez- 
D'Arsonval galvanometers for accurately measur- 
ing the large currents used, the use of a vertical 
exhaust pipe placed centraly and extending 
nearly to the top of the chimney, ring main 
steam pipes, and various other devices which at 
that time were unknown, but are now univer- 
saly used. The successful working of this 
Vienna station gave him confidence to start a 
similar central station in 1886 in London at 
Kensington, апа the economical results aud 
commercial success obtained from this station 
from the first month that it was set to work 
very largely contributed to restoring the con- 
fidence of investors in electrice lighting supply 
companies, aud which has resulted in their 
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present development. Со]. Crompton has, In September, 1899, the Government ас- 
throughout, been а steady believer in the | cepted the services of 70 members of the Corps 


merits of direct supply, thinking that up 
to the present date the problems connected 
with high-pressure alternating current supply 
and use of transformers have not been sufti- 
ciently worked out to make it satisfactory, 
either froin an economical point of view or 
from that of trustworthine-s and freedom 
from danger. He has froin time to time read 
Papers before the Institution of Civil Engineers, 
the Institution of Electrical Engineers, and other 
scientific bodies, upholding these views; and he 
considers that, up to the present date, the 
returns from the various English supply com- 
panies which have been a sufficient time at 
work show that, whereas English electrical 
engineering, exemplitied by the results obtained 
iu the various low-pressure electric supply 
stations, shows to very great advantage сош- 
pared with other countries, the results from 
the rival system still leave much to be desired. 
Col. Crompton has never ceased to point out 
that the conditions of electric supply in Eng- 
land differ very widely from ове in foreign 
countries. The habits of Englishmen are such 
that electric lighting is used to a far greater 
extent in. private houses in this country than 
is the case on the Continent or in America. 
The English load diagrams аге, therefore, 
of quite a ditferent character to those found 
in foreign stations, the periods of maximum 
load being of & much shorter duration. 1n 
à Paper contributed to the Institution of 
Civil Engineers in 1891, he gave the name 
of “load factor" to the relation which the 
actual output of a plant of апу given size 
bears to what would be its output if it were 
worked continuously day and night at the 
maximum observed load, and tor the same 
period. He, since then, has continued to point 
out how much the economical efficiency and 
design of electric plant are affected by this ques- 
tion of load factor, and how important it is it 
should be studied before any particuiar system 
of plant is adopted. Col. Crompton has also 
taken considerable share in the inventive work 
required in the development of systems of 
underzround mains necessary for central supply 
stations, advocating the use of bare copper 
strained over porcelain insulators in сопегефе 
culverts. This system has been extensively 
adopted, and with satisfactory results. He has 
also interested himself in the question of elec- 
trical standards and in the production of 
electrical measuring instruments of high degrees 
of accuracy, particularly the potentiometer 
method, various forms of this instrument having 
been worked out by him personally. Не took 
а considerable share in organising the Electrical 
Section of the London Chamber of Commerce, 
and was elected the first Chairman of that 
Section. He is a member of the Institution 
of Civil Engineers, and was President in 1895 
of the Institution of Electrical Engineers. Col. 
Crompton succeeded the late Dr. Hopkinson, 
and then became Major in command of the 
Electrical. Engineers К.Е.) Volunteers, and has 
given a good deal of time to the development of 
the Corps, which has now 400 members. 


for service in South Africa, and Col. Crompton 

went out as their Commanding Officer, and 

served with them during the operations in the 

Free State and the Transvaal. As is well 
known, this detachment was able to make 
their scientific training of considerable value to 
the Army. In October, Lord Roberts, finding 
that the knowledge acquired by Col. Crompton 
during his old appointment in India with the 
Government steam train had specially fitted 
him for advising on the adaptation of steam 
haulage for transport purposes, sent him to 
England to assist аб the War Осе in the 
adaptation of these modern developments. Col. 
Crompton holds the rank of Lieut.-Colouel com- 
manding the Electrical Engineers, and of Major 
in the Royal Engineers for the period of his 
present appointment, and was mentioned by 
Lord Roberts in despatches and gazetted С.В. 
in September, 1901. 


*CROOKES, Sir William, F.R.S., P. P. C. S., 
Past President of the Institution of Electri- 
val Engineers. Born in Loudon, June 17, 
1832 ; entered Royal College of Chemistry 
in 1648 as a pupil of Dr. Hofmann, and 
gained the Ashburton Scholarship in 1849. 
In 1850 he became junior, then senior, 
assistant to Dr. Hofmann, which position 
he retained till 1854, when he obtained 
the appointment of Superintendent of the 
Meteorological Department of the Radclitfe 
Observatory. Oxford. Elected а Fellow of 
the Royal Society in 1863. 

Mr. Crookes founded the Chemical News in 
1859, of which paper he is still the proprietor 
and editor. In 1261 he announced to the world 
his discovery of thallium, a new metallic 
element, and from that. date ta 1864 he worked 
almost entirely on the elucidation of the 
chemical properties of thallium and its com- 
pounds, communicating the results of his in- 
vestigation in several papers to the Royal 
Society, the Chemical Society, and the Chemical 
News. In 1864 he became editor of the 
Quarterly Journal ој Science. It is stated that 
Mr. Crookes was the first to apply photography 
to the investigation of the solar spectrum ; but 
his earlier researches were во numerous that it 
is impossible to refer to them all. An authority 
on sanitary questions, his viewa have been laid 
before the publie in two pamphlets —** A Solu- 
tion of the Sewage Question," aud “ The 
Protitable Disposal of Sewage." Мг. Crookes, 
in conjunction with Dr. Odling and the late 
Dr. Tidy, investigated the sanitary condition 
of the water supply of London. А long series 
of original investigations must be credited to 
Mr. Crookes, These investigations gave us the 
radiometer, and led to the vacuum experiments 
so valuable in electrical work. In 1875 the 
Royal Society bestowed on him the royal 
medal for his researches оп repulsion result- 
ing from radiation, and the discovery of 
Thallium. In 1879 the Royal Society published 
in its Philosophical Transactions records of 
Mr. Crookes' experiments on “ Molecular 
Physics in High Vacua," comprising “ Mag- 
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netic Deflection of Molecular Trajectory,” 
* Lawa of Magnetic Rotation in High and Low 
Vacua," and“ Phosphorogenic Properties of Mole- 
cular Discharge." In the same year appeared а 
further Paper on * Repulsion Resulting from 
Radiation.” The subject of his second Bakerian 
Lecture to the Royal Society was Illumination 
of Lines of Molecular Pressure, and the Ттајее- 
tory of Molecules.” In the form of a lecture 
delivered before the British Association, under 
the title of “ Radiant Matter," he compressed 
his researches on the electric discharge in high 
vacua. This lecture, fully illustrated, was re- 
printed т The Electrician. In 1880 the French 
Academie des Sciences. bestowed оп Mr. 
Crookes an extraordinary prize of 3.000 francs 
aud a gold medal, їп recognition. of his dis- 
coveries іп Molecular Physics апа Radiant 
Matter. In 1881 Mr. Crookes acted as а juror 
at the International Exhibition of Electricity 
in Paris. In this official position ће was not 
entitled to a medal, but in the official report 
his fellow jurors, after discussing the merits of 
four systems of incandescent lamps, declared — 
* None of them would have succeeded had it 
not been for these extreine vacua which Mr. 
Crookes has taught un to manage.“ It is 
well known that the value of an incandescent 
lainp depends greatly upon the perfection 
of the vacuum obtained; and in his Paper 
before the Royal Society in 1877 Мг. Crookes 
concluded that the most perfect vacuum 
then obtained, in which the pressure was 
only 0:4 millionth of an atmosphere, соп- 
tains in each cubic centimetre no less than 
250,000,000,000,000 molecules of air, as com- 
pared with Mr. Johnstone Stoney's estimate 
of the number of molecules contained in а 
cubic centimetre of ordinary air, which is 
1,000,000,000,000.000,000,000 (опе thousand 
trillions). Mr. Crookes’s house, 7, Kensington 
Park-gardens, is said to be the first house in 
Eogland lighted by electricity, his private 
installation of gas engine, Burgen dynamo, and 
incandescent lamps of his own шаке dating 
from the latter part of the year 1881. In 1883 
Mr. Crookes delivered the Bakerian Lecture for 
the third time before the Royal Society, the 
subject on this occasion being Radiant Matter 
Spectroscopy : the Detection and Wide Distribu- 
tion of Yttrium.” Ia 1885 the Society of Arte 
awarued him the Ferguson medal for “ his 
improvements in apparatus for the production 
of high vacua, and for his invention of the 
radiometer.” In 1886 Mr. Crookes was elected 
President of the Chemical Section of the 
British Association ; and at their Birmingham 
meeting that year he delivered an address in 
which he propounded воше novel speculations 
on the probable origin of the chemical elements, 
showing that the balance of evidence was т 
favour of the view that our so-called elements 
have been formed by а process of evolution 
from one primordial matter. In 1887 he de- 
livered a Friday evening discourse before the 
members of the Royal Institution, on the “ Gene- 
sis of the Elements.” In his address to the 
Chemical Society in 1888, on taking the presi- 
dente chair, Mr. Crookes still further elabo- 
rated this theory, bringing forward numerous 


arguments, many of them based on experiments, 
to prove that the chemical elements are really 
compound bodies. These views were again 
urged, with numerous experimental proofs, in his 
presidentia) address to the same Society in 1889, 
and they аге now generally accepted by chemists. 

In 1838 Mr. Crookes was awarded the 
Davy Medal of the Royal Society, for his 
Radiant, Matter researches. Mr. Crookes was 
President for 1891 of the Institution of Elec- 
trical Engineers He received the honour of 
Knighthood in 1897, “in recognition of the 
eminent services he has rendered to the 
advance of scientific knowledge during Her 
Majesty's reign." In 1898 he was President of 
the British Association for the Advancement of 
Science, and his presidential address, delivered 
at Bristol, was chietly devoted to a review of 
the present and future wheat supply of the 
world, showing that the wheat-eaters were 
slowly but surely overtaking the supply of 
wheat; and as the wheat-growing area on the 
globe was a fixed quantity, the tiine was not far 
distant when the wheat-producing soil would 
be totally unequal to the strain put upon it. 
“But,” Sir William Crookes urged, “it is the 
chemist who must come to the rescue of the 
threatened communities. It is through the 
laboratory that starvation may ultimately be 
turned to plenty. By the artificial fixation of 
atmospheric nitrogen and its application to the 
soil, the vield of wheat can be increased three- 
and four-fold, and the day of famine will be 
postponed to so distant а period that we, aud 
our sons and grandsons, may legitimately live 
without undue solicitude for the tuture.” Тһе 
portion of thi« В.А. address dealing with the 
wheat supply, with Papers by Mr. Wood Davis 
and the Hon. John Hyde, chief statistician to the 
U.S. Departinent of Agriculture, has been pub- 
lished by Mr. John Murray, under the title of 
“The Wheat Problem.” In 1899 the Society 
of Arts awarded him the Albert Medal for “ his 
extensive and laborious researches in Chemistry 
and Physics; researches which have in many 
instances developed into usetul practical applica- 
tions in the arts and manufactures.” He is 
a member of the Athenwum, Grosvenor and 
Savile Clubs, and Chairman of the Notting Hill 
Electric Light Company. 


CROSBY, Oscar T. 


A full Notice appeared in this Handbook for 1598. 


CROSSLEY, Louis John. В. 1842, а. 1891 


A full Notice appeared in this Handbook for 1892. 


CULLY, Richard S. Born 1818, died 1901 


А full Notice appeared in this Handbook (ог 1859. 


*CUNINGHAM, Granville C. Born in 
Edinburgh, 1847. Son of Alexander Cun 


ingham, a writer to the Signet, and for 
many years secretary to the Commissioners 
of Northern Lighthouses. Educated for 
the profession of a civil engineer in Edip- 
burgh and at Edinburgh University. 

Mr. Cuningham in 1870 obtained an appoint- 
ment on the survey and construction work of 
the railway in Honduras. This project was to 
carry a line from the Atlantic to the Pacific, but 
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local and other difficulties arose, and the project 
was ultimately abandoned. Мг. Cuningham 
went to Canada in 1871, and again engaged in 
railway engineering, and had the distinction of 
being associated with several of the most impor- 
tant enterprises there. During 1874 and 1875 
he was engaged in the preliminary survey of the 
Canadian Pacific Railway, and from 1875 to 
1879 held the position of chief engineer-in-charge 
of the Government railways in Prince Ed ward 
Island, ара was, in addition, responsible for the 
harboure and lighthouses of the ваше province. 
For several vears following he turned his attention 
to railway lae, but was diverted from this branch 
in 1882, when he was appointed chief engineer 
to the Canada Southern Railway Co. During 
this year he carried out important work in con- 
nection with the ferrv crossing of the Detroit 
River, and was engaged in the task of selecting 
rhe beat. and most suitable site for the cantilever 
bridge over the Niagara Gorge at Niagara Falls. 
In 1883-1884 he constructed a line for the Canada 
Southern Railway Co. in connection with this 
cantilever bridge route. During the years 
1884-6 he was employed in the conetruction 
of the Rocky Mountain division of the Canadian 
Pacitic Railway. On the completion of this 
railway, Мг. Cuningham remained for a 
time at rhe summit of the рача through 
the Selkirk Mountaina, to observe tha 
avalanches and io desigu snow shed for the 
protection of the railway track. From 1886 
to 1888 he was employed as a railway con- 
tractor in (Quebec, constructing parte of the 
Canadian Pacific Railway system and of the 
(Juebec railways. In 1 he accepted the 
appointment of assistant city engineer to 
Toronto, and 10 1891 was appointed city engi- 
neer, and deputed to visit various towne and 
cities of the United States to report upon the 
best system of electric traction for the city of 
Toronto. This report was adopted and acied 
upon by the Toronto Corporation. In 1892 Mr. 
Cuningham resigned and accepted the position 
of chief engireer of the Montreal Street Rail- 
way, and successfully converted the company’s 
systein to electric traction. Upon the completion 
of this work ће was appointed general mannger 
and chief engineer to the company, a position 
he retained till 1897. Mr. Cuningham now 
returned to the ald country, and undertook the 
conversion of the Birmingham system of street 
tramways to electric traction. He was appointed 
managing director of the Biriningham Company, 
but difficulties arose with the Corporation, and 
Mr. Cuniugham was prevented from carrying 
eur this project. In 1899 he was offered the 
parition of general manager of the Central 
London Railway (the Twopenny Tube), and sub- 
wequently ateered the enterprise through the 
difficulties and dangers of ita initiation, and 
made ita popular success. He introduced the 
plan of a uniform class and a 2d. fare, a radical 
departure from all previous practice in this 
country and an enormous factor in the success 
of this important and instructive project. 

Mr. Cuningbam takes a keen interest in colo- 
nial affairs, and isa strong supporter of Imperial 
Federation. He contributed a comprehensive 
series of articles to tlie Wertminster Review s 


in 1879, which attracted attention. Theas were 
re-published (in collaboration with Sir Frederick 
Young, K.C.M.G.) in 1895. 


CURCHOD, Louis. Born 1826, died 1889 
A full Notice appeared in this Handbook for 1590. 


CURTOYS, Charles, M.LEE. Died 1892. 
A full Notice appeared in this Handbook for 1899. 


А full Notice appeared in this Handbook for 1891. 


D'ALTON, Patrick Walter, M. I. C. E. 
M. I. M. E., M. I. E. E. Was born at ВаПугово, 
Queen's County. Jan. 5, 1856 ; educated at 
the University High School, Dublin, King's 
College, London, and Dublin University. 

Mr. d' Alton began his training as an engineer 
in the offices of Мевзтв. Bryant and Cargill, who 
were at the time engaged in the construction of 
the Royal Albert Bridge and other important 
works ; but, finding that he had little taste for 
civil engineering, he entered the workshops of 

the Reading Ironworks, at that time (1873) a 

very important establishment, as a pupil. He 

therein served his articles, passing through the 
various shops and drawing offices, and on the 
completion of his time he went aa an improver 
into the great marine engineering works of the 

North. Eaat, gaining varied and valuable experi- 

ence at Messrs. R. а' d W. Hawthorn's St. Peters 

Works, оп the Tyne, and at those of the North- 

Eastern Marine Engineering Company, Sunder: 

land. Recognising the value of extended 

practical experience and greater responsibility. 

Mr. d'Alton went to gen as an engineer on board 

ship, and in due course passed the usual Board 

of Trade examinations, and obtained the desired 
chief engineer's certificate. After which he мае 
sent to Greece in charge of a small troopship 
and spent about а year amongst the islands of 
that kingdom, returning to the drawing office 
of Messrs. В. and W. Hawthorne, where his sea- 
going experience was of considerable service. 

Towards the end of 1886, Mr. d'Alton entered 

the service of Mr. Nordenfelt. and was for some 

years engaged in trying to solve the question of 

а successtul submarine torpedo boat. Mr.d'Alton 

was responsible for the eugines and for the 

engineering of four boats which were built. 

Early in 1889 Mr. d'Alton entered the service 

of the London Electric Supply Corporation as 

resident engineer at thecentral station, Deptford. 

He carried out all the early triala of the 

machinery under Mr. Ferrauti's direction, and 

waa responsible for the whole of the machinery, 
both mechanical and electrical. In 1890 he was 
appointed manager and resident engineer of the 
station, and in July, 1891, he succeeded Mr. 

Ferranti as engineer-in-chief to the Corporation, 

a position which he resigned during 1900, when 

for many months and during critical inilits ry 

times he served his country ав а major in the 

Royal Urish Rifles, Returning tc civil life again 

in November of the same year, Mr. D'Alton 

was offered and accepted the position of chief 
engineer to the Central London Railway, which 
poritien he held till the end of 1902, when he 

resigned in order to devote himself to im 

portant duties in connection with the electri- 
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fication of main line railways, as a member of 
the staff of the eminent engineers, Messre. 
Dick, Kerr & Co. 


DANVERS, Baron Alan. Born 1861. 


A full Notice appeared in this Handbook for 1598 


DANVERS, Ernesto. Born 1863. 


A full Notice appeared in this Handoook for 1903. 


DAWBARN, К. А. Born 1860. 


A full Notice appeare:! in this Handbook for 1602. 


*DAWSON, Philip, M. I. E. E., M. I. Mech. E., 
Assoc M. Ing C. E., Vice-President of the 
Montefiore luat. E. E. Belgium. &с., &c. Born 
in Paria, educated by private tutors, and 
at gymnasia and Real” schools in various 
parts of Germany. Switzerland, and Italy. 

Mr. Dawson passed through the Belgium 

Government school of engineers, at Ghent, 

Belgium. He graduated as Ingenieur Civil, 

and then entered the Montefiore Electrotech- 

nical College attached to the University of 

Liege, graduating with honours as Ingenieur 

Electricien. He became associated with the late 

Anthony Reckenzaun and assisted him in writing 


his book on Electric Traction.” 1894 was 
spent in the United States and Canada, 
making а study of electric traction and 


power transmission work. and the following year 
he travelled all through Europe on a similar 
mission. The result was a series of articles 
during 1895-96 in Engineering, The Electrician, 
Electrical Review, and other papers, He read a 
Paper on Electric Traction " before the Insti- 
tution of Electrical Engineers at the end of 1894. 
Papers have been read by him before the British 
Association at Ipswich in 1895, before the Cleve- 
од Institution of Engineers in 1896, and before 
the Institution of Mechanical Engineera in 1897, 
For ма Paper before the Society of Arts in 1899 
he was awarded the Society n silver шей. In 
1897 he brought out. “Electric Tramways and 
Railways.” His latest work is The Engineering 
and Electric Traction Pocket Book," an annual 
published by Engineering. Aa a. founder, 
managing director and chief engineer to Messrs. 
Robert W. Blackwell & Co. (Ltd.), he was 
connected with the design and execution of 
large and varied contracts. In the autumn 
of 1901 Mr. Dawaon decided to start as a 
consulting engineer in London, having been 
appointed consulting engineer to the Londou, 
Brighton and South Coast Railway to advise 
them in connection with the electrification of 
their lines, and joined Messrs, Kincaid, Waller 
ара Manville in partnership. Не is a member 
of the American Institutes of Mechanical and 
Electrical Engineers, of the German Societies 
of Civil and Electrical Engineera, of the Belgian 
and French Societies of Civil aud Electrical 
Engineers, and member of Council of the Тгаш- 
ways and Light Hailways Association. 


DAY, Charles, born April, 1865, 
A full Notice appeared in thi« Handbook for 1903. 


DBARLOVE, Arthur L., M. I. EE. Born at 
Higham Park, Northants, April 10, 1859; 
educated under Dr. Aldom, Salway House, 


Leyton, afterwards by private tuition ; and 
was a student at King’s College. 

Mr. Dearlove was for three years with «ће 
firm of Latimer Clark, Muirhead and Co., where 
he first received a mechanical training in the 
workshops, and was afterwards employed aa 
assistant in the laboratory. He also had charge 
more especially of the manufacture of the 
condensers and duplex apparatus supplied to 
the various submarine telegraph companies by 
the firm. In 1878 he was engaged in the esta- 
blishinent of duplex working between London 
and Emden (Germauy) as well as upon the 
cables of the Eastern Telegraph Company. 
After carrying out this work, he joined, as 
assistant, the firm of Messrs. Clark, Forde aud 
Taylor, submarine cable engineers, with whoin 
he has since remained. During the last 20 
years, while acting on behalf of Messrs. Clark, 
Forde and Taylor, he has had a large experience 
of cable work in all Из branches--the manu- 
facture, laying and testing of over 20,000 miles 
of cable having been carried out Бу various 
contractors under his supervision. In 1888 ће 
was engaged by Messrs. Henley and Co, to 
assist in the laying, for that firm, of the cable 
connections between Venezuela, Cura;ao, San 
Domingo, Havti, and Cuba. In 1891 he esta- 
blished the duplex system on the cables of the 
Brazilian Submarine Telegraph Company at 
their stations at Lisbon, St. Vincent, and 
Pernambuco. For some years, in conjunction 
with Mr. Herbert Taylor, he has been engaged in 
experiments aud researches connected with the 
working of long submarine cablea ; and latterly, 
associated with Mr. Herbert Taylor and Mr. 
S. G. Brown, Mr. Dearlove has assisted in 
developing the Taylor-Brown- Dearlove" system 
of automatic translation on submarine cables, 
which system has been adopted by the more 
important telegraph compauies. Мг. Dearlove, 
em ly in 1858, was admitted ах à partner in the 
firm of Clark, Forde and Taylor. Personally, 
he investigated and published his experiments 
on “ The Temperature Coefficient of Clark's 
Standard Cell,” and“ The E. M. F. and Tempera- 
саге Coefficient of Weston’s Cadmium- Mercury 
Cell." He is a contributor to the electrical 
journals principally upon subjects intimately 
associated with cable engineering. We may 
mention the articles on The Determination of 
the Inductive Capacity of Long Submarine 
Cables," and “Notes on the Anglo-American 
Company's 1893 Atlantic Cable.“ He is the 
author of a very useful vook of tables, entitled, 
“Working Speed of Submarine Telegraph 
Cables of Various Cores, with other Data.” 


DELANY, Patrick Bernard. Born in King's 
County, Ireland, January 28, 1845, and is 
the son of a farmer. He was taken to 
America at the age of ten. Educated in 
the common schools in Ireland, and paro- 
chial school in America. 

Mr. Delany entered the telegraph service 
very early, and at 18 was ranked as first-class 
operator. At 20 he was considered one of the 
most expert telegraphists in America, and өп. 
joved the reputation ot heing able to receive, 
by sound, from the fastest sender, and keep 2) 
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words behind with his manuscript. Promotion 
came rapidly to voung Delany, uutil at 25 he 
was superintendent of an important telegraph 
company. His first patented invention came 
out in 1873, and was an improvement 1и relays. 
Seven years later this invention was generally 
considered a valid substitute for the Page 
Patent Relay, which threatened a monopoly 
of the telegraph business in the United 
States. Mr. Delany was identified with an 
effort to establish automatic or machine tele- 
graphy from 1872 to 1875. He went into jour- 
nalism from 1877 to 1880, when his first inven- 
tion of 1873 came into prominence and brougnt 
him back into the electrical field. From this 
time clectrical invention became Mr. De- 
Јапу 8 constant study. His patents, over 150 т 
number, cover a wide range. Among the most 
important are his anti-induction cables, now 
extensively manufactured at Pittsburg, Penn. 
The main feature of these cables is the separa- 
tion of the insulated conductors by walls of lead 
integral with the enveloping pipes. Mr. Delany's 
improvements in synchronous multiplex tele- 
graphy, facsimile telegraphy, and ocean-cable 
travsinission are well known all over the world. 
For several years past Мг. Delany has given his 
time almost exclusively to automatic telegraphy 
for cables and land lines. The results of his 
experiments over Atlantic cables have attracted 
wide attention on account of the important 
Increase in speeds, direct transmission from 
London to Heart’s Content, and operating by 
relay and sounder from Heart's Content to 
London. In 1884 Mr. Delany was honoured by 
the Franklin Institute in the bestowal of the 
Elliott-Cresson Gold Medal and the John Scott 
Legacy Medal ‘or his inventions in synchronous 
multiplex telegrapt.y, and in 1885, for the same 
inventions, he was awarded the Gold Medal and 
Diploma at the International Inventions Exhi- 
bition, London. In 1896 Mr. Delany was 
again honoured by the Franklin Institute in 
the bestowal of the Elliott-Cresson Gold Medal, 
for improvements in chemical automatic tele. 
graphy, whereby speed and legibility have been 
reatly increase], 8,000 words per minute 
aving been plainly recorded. For this latter 
system the inventor was awarded the gold 
medal at the Pan-American Exhibition, Buffalo, 
1901. 


DE LA RUE, Warren. В. 1815, а, 1889. 


A full Notice appeared in this Handbook for 1890. 


DE LAVAL, Dr. Carl Gustaf Patrik. 
Born 1845. 


A full Notice appeared in this Handhook for 1901, 


DENHAM, John. Born in London, Sep- 
tember 16, 1863. 

Mr. Denham studied under Profs. Ayrton and 
Perry at Finsbury College during 1880 and 1881, 
and in the latter year joined the tirm of Latimer 
Clark, Muirhead & Co., of Westminster. In 
1882 he was that company's representative at 
the Crvstal Palace Electrical Exhibition, and 
afterwards, till December, 1883, was engaged 
at their works at Millwall during the time they 
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December, 1883, he joined the Anglo-American 
Brush Electric Light Corporation, in the testing 
room and lamp factory, and later on as assistant 
in the electric fitting of the British ironclad 
" Colossus" at Portsmouth. From this time 
he was employed in supervising the erection of 
isolated plants in various districts in England. 
During 1886 aud 1887 he was the Brush Со. а 
electrical representative in the north of 
France, and erected planta driven by steam 
and water power at Dunkirk, St. Omer, Lille, 
Rouxbaix, Tourcoing, Valenciennes, and at 
Kiel, Germany. He returned ia 1887 to the 
estimating department, and in the spring of 
1888 was sent to Brussels as electrician and 
manager in connection with the contract for 
the lighting of the exhibition buildings aud 
grounds, and remained in charge until the close 
of the exhibition. During 1889 he was employed 
on work connected with the proposed electric 
lighting of the City of London and other towns. 
In the autumn of 1889 he was oflered and 
accepted the post of electrician to the Саре 
Government Railways, а position he still 
holds. 

Mr. Denham has given particular attention 
to the problem of the electric lighting of railway 
vehicles, and since 1889 the work of fitting of 
the carriages on the Cape lines has been going 
on steadily, though many experiments have 
been made with ditlerent methods of generating 
thecurrent. At the present time many thousands 
of electric lamps are in use on these railways, 
the motive power chietly in use being oil engines 
and dynamos running direct on the lamps. А 
modification of Stone’s system, providing for 
the electric lighting of a whole train from 
one vehicle, is now being experimented with 
with a fair measure of success. He also 
has charge of lighting plants in various 
parts of the colony for railway purposes and of 
a power station at Capetown for the supply of 
current to Government buildings, from which 
station many of the subnrban railway stations 
receive their current for lighting through miles 
of underground cables. During 1895 Mr. Denham 
was acting as consulting electrician 10 the Table 
Вау Harbour Board, and for the last six years 
has acted as consulting electrician to the Public 
Works Department of Cape Colony. At Intervals 
he has been called upon to report upon the 
lighting of Capetown, Kimberley, Sloemfontein, 
and hasalso been requisitioned by various private 
companies and municipalities аа electrical expert. 
For the last few years, and especially during 
the war, he has been the consulting electrician 
to the Royal Engineers at the Capetown base, 
and has carried out numerous 1 te for them. 
In August, 1902, when the Government elec- 
trician to the Cape Colony resiyned, Mr. Den- 
ham was appointed to act ая electrical adviser 
to the Treasury, and as inspector under the 
Colonial Electric Lighting and Power Act, in 
addition to his duties for the Railway Dept. 
He is a member of tne Institution of Electrical 
Engineers, and local hon. secretary for the 
Cape ; past-president to the local section in 
Capetown ; a member of the Institution of 
Mechanical Engineers; and а member of the 


were manufacturing Brush arc apparatus. In ' American Institute of Electrical Engineers. 
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*DENISON-PENDER, Sir John, K.C.M.G. 
Educated at Eton. Sir John Denison- 
Pender is the youngest son of the late 
Sir John Pender, G. C. M. G. 

After leaving Eton he entered upon a purely 
commercial career, and attained, especially, an 
inumate knowledge of the shipping industry. 
Sir John was, at a comparatively early age, 
initiated into the submarine telegraph service 


of the world, of which his father was for 
many years the acknowledged chief. In 1881 


Sir John was elected to a seat on the board 
of the Eastern Telegraph Co., and on the 
death of Sir James Anderson, in 1893. he was 
appointed managing director of the Eastern 
Company, and subsequently was elected to a 
seat on the board of a number of the associated 
companies, Since that date Sir John has con- 
fined his energies entirely to the development of 
submarine cable telegraphy. The experience 
galned in his early training, шоге especially in 
connection. with shipping, has proved of соп- 
siderable assistance to him in the etlicient man- 
agement of the large cable fleet belonging to the 
telegraph companies he represents. His long 
aud intimate association with the great British 
submarine cable industry was, early in October, 
1901, recognised by the bestowal by His 
Majesty ot the Knight Commandership of St. 

Michael and St. George. It is well known that 
important services have been rendered to the 
Government and the country in many parts of 
the world in connection. with submarine tele- 
graphy, and it is umloubtedly these services 
which have been recognised by the Киш and 
the Government in this appointment. The dis- 
tinction conferred upon the subject of our 
sketch is doubtless more directly in recoguition 
of the valuable services rendered to the country 
1" connection with the war in South Africa and 
the military operations in China, and while it 
acknowledges the good work done by Sir John 
personally as administrative head of the tele- 
graph companies, We are n a position to know 
that it 13 generously. looked upon by Sir John 
him-elf in great part as a gracious recognition 
of the faithful services performed by the home 
and foreign stalls of the companies. 

Sir John married, in 1879, Beatrice Katherine, 
only daughter of the late Cuthbert Ellison, 
Esq., by whom he has two sons. Sir John is 
managing director and vice-chairman of the 
Eastern Telegraph Co, chairman ot the West 
Coast of America Telegraph Co., deputy 
chairman of the Western Telegraph Co., 
managing director of the Eastern and South 
Alrican, the West African and the Black Sea 
Telegraph Companies, and a director of the 
Eastern Extension Australasia and China, 
Direct Spanish, Europe and Azores London 
l'iatino- Brazilian, African Direct, Globe Tele- 
graph and Trust, and the River Plate Com- 
pauies, and the Deutsche See Telegrapnen 
Gesellschaft, and a trustee of the Submarine 
Caules Trust. He las received several dis- 
tinguished foreign orders, bestowed by the 
Governments of Denmark, Turkey and Portugal. 


DERI, Max. Born 1854. 


A fuil Notice appeared in this Handbook for 1895. 
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DESAUTY, Charles Victor. B.1831,d. 1893. 


A full Notice appeared in this Handbook for 1594. 


DESROZIERS, Bdmond. 
November 6, 1852. 

M. Dexroziers studied at the Ecole Supérieure 
des Mines, which he left with the Yeret d' Inge- 
nieur. After some years of effective work in 
important mines, he made а special study of the 
industrial applications of electricity. His 
humerous works and researches bear especially 
upon dynamos and their regulation, measuring 
Instruments, Mmeandescent lamps, systems of 
distribution, transinission of energy, апа poly- 
phase currents. As a result of these researches 
М. Desroziers has taken out some important 
patents, notably the patents of the compound 
‘France, 1881-82) and dişe dynamos, whose 
applications are numerous and powerful. At 
present. he is judicial arbitrator to. the Seine 
Tribunal of Commerce, and Judicial Expert to 
the Civil and Administrative Tribunals, and 
Chevalier of the Legion of Honour. 


DEVONSHIRE, James. Born October, 1863. 


A full Notice appeared in this Handbook for 1903. 


DEWAR, James, M.A., LL D. (Glas., Edin., 
Aberdeen and St. Andrews), D. Se. Victoria 
University, F.R.S., Hon. M.Inat.C.E., «Хе, 
Born September 20, 1842, at Kincardine- 
on- Forth, Scotland. 

Prof. James Dewar was educated. at Dollar 
Academy and the University of Edinburgh. 
He was appointed assistant to Dr. Lyon Plav- 
rair, then Professor ot Chemistry in the Univer- 
sity of Edinburgh, in 1863, and studied sub- 
sequently at Ghent. Prof. Dewar is Jacksonian 
Professor of Natural Experimental Philosophy 
in the University of Cambridge, and Fullerian 
Protessor of Chemistry in the Koval Institution, 
which latter chair was formerly held bv Faraday, 
Heis a Fellow of St. Peter's Coilege, Cambridge, 
and a lirector of the Davy-Faraday Research 
Laboratory of the Royal Institution. He is 
the author of numerous Papers on Chemical 
and Physical subjects. He investigated the 
physiological action of light, in conjunction 
with Prof. M'Kendrick, ot Glasgow, and suc- 
ceeded in proving that the effect of light on the 
living retina is to produce a sudden alteration 
of its electrical condition Не has delivered 
many Coristmas courses of lectures to juveniles 
at the Royal Institution, amongst them being 
those on A Soap Bubble” «1878-95, on “АЦ. 
chemy in relation to Modern Science ” (1883-4), 
on The Story of a Meteorite” (1885-6), and on 
Air, Gaseous and Liquid " (1895-4). In De- 
cember, 1891, Prof. Dewar made а highly 
interestiug communication to the Royal Society. 
On the occasion of the celebration at the 
Royal Institution of the centenary of Faraday’s 
birth he gave several beautiful illustrations 
of the peculiarities of liquid oxygen, and he 
subsequently experimented with a view to 
ascertain its behaviour in the magnetic field. 
He had previously discovered that liquid 
oxygen did not moisten rock crystal, and conse- 
quently maintained a perfect spheroidal state 
when in contact with that substance. Some 


Born in Paris, 
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liquid oxygen, at a temperature of — 180°C., was 
placed in a shallow cup of rock crystal and 
placed between the poles of Faraday's historic 
electromagnet. On the magnet being excited 
the whole mass of liquid adhered to the 
poles, showing that oxygen, which is only 
feebly magnetic at ordinary temperatures, 
becomes at -180°C. highly susceptible to 
magnetism. The Rumford Medal of the Royal 
Societv was awarded to Prof. Dewar in Novem- 
ber. 1894, in recognition of his investigation of 
pronerties of matter at lowest temperatures, 
and he has also been awarded the Hodgkins 
Medal of the Smithsonian Institution of Wash- 
ington, U.S.A. Prot. Dewar has, in conjunction 
with irot. Fleming, carried on researches on the 
electric and magnetic properties of metals and 
other hodies at low temperatures, and more 
recently, investigations for determining the 
dielectric constants of bodies at and above the 
temperature of liquid air. Prof. Dewar was elected 
President of the Chemical Society in March, 1897, 
and Vice-President of the Roval Society, 1900. 
He was President of the British Association mect- 
ing at Belfast in Sept., 1902. In Dec.. 1898, 
Prof. Dewar succeeded in obtaining as mich as 
100 с.с. of liquid hydrogen, thus establishing a 
fresh basis for further research, aud in Aug., 1899, 
he obtained solid hydrogen. Не now produces 
liuuid hydrogen in large quantity, and bv the 
use of his vacuum vessels and conduits manipu- 
lates it as easily as liquid air. Iu June, 1901, he 
delivered the Bakeriau Lecture on ** The Nadir 
of Temperature and Allied Problems“ Prof. 
Dewar's Friday evening discourses delivered at 
the Royal Institution of Great Britain include: 
Temperature of the Sun and the work of 
Sunlight" (March. 1873); „ Physiological 
Action of Light" (February, 1875); “ Electro 
Pnotometry " (March, 1878) ; ‘‘ Liquefaction of 
Gases" (June, 1878) ; ‘Spectroscopic Investi- 
gations " (June, 1879) ; High Temperatures " 
(January, 1880); Origin and Identity of 
Spectra“ (June, 1881); '' Researches of H. Ste. 
Claire Deville” (April, 1882); ‘‘ Electric Ace 
and Chemical Synthesis" (June, 1883); Lique- 
fied Gases (June, 1884); Liquid Air and the 
Zero of Absolute Temperature" (June, 1885) ; 
“ Researches on Meteorites” (June, 1886); 
* Light as an Analytic Agent" (April, 1887); 
„ Phosphorescence and Ozone" (June, 1888); 
‘Optical Properties of Oxygen and Ozone“ 
(Мау, 1889); The Scientitic Work of Joule” 
(January, 1890); ‘‘ Magnetic Properties of 
Liquid Oxvgen“ (June, 1892); ‘‘ Liquid Atmo- 
apheric Air“ (January, 1893); 8 entific Uses of 
Liquid Air” (January, 1894) ; "7 Phosphorescence 
aud Photographic Action at the Temperature of 
Boiling Liquid Air" (January, 1895); New 
Researches on Liquid Аг" (March, 1896); 
t Properties of Liquid Oxygen“ (January, 1897); 
"Liquid Air as an Analytic Agent" (April, 
1898; “ Liquid Hydrogen " (January and June, 
1899; ; Soli Hverogen” (April, 1900), Gases 
at the Beginning and Епа of the Century ” (Jan- 
пагу, 1901); and “ Problems of the Atmosphere“ 
‘April, 1902). 


DIOKINSON, Harold, M. I. E. E. Born 1866. 


А ГИ! Notice appeared in thi- Handbook for 1903. 


DOBSON, Sydney Thornton, M. Inst. C. E. 
M. I. E. E. Born in London 1866, educa 
at St. Paul's College, Stoney Stratford, and 
King's College School, London. 

Mr. Dobson after a twelve months' technical 
training entered the service of Messrs. Edmunds 
and Goolden as an improver, and was engaged 
for some time on installation work, and іо гоп. 
ning the Hochhausen plantexhibited by that firm 
at the Health Exhibition. In Sept., 1884, he 
apprenticed himself to Messrs. К. E. Crompton 
and Co, passing through the various depart. 
ments, and being occupied during the latter 
portion of his time in carrying out experimental 
work under Mr. James Swinburne. In March, 
1887, he was sent bv Messrs. Crompton to their 
installation at the Tilbury Docks, where he 
acted as second engineer. In September, 1887, 
he left for Vienna to take пр a position on the 
electrical staff of the Imperial Continental Gas 
Association. and as senior assistant had charge 
of the large central station employed in lighting 
the Court Theatres This station at the time 
was the largest example of supply by means of 
low-pressure currents and storage batteries, the 
distribution being effected on a four-wire system. 
In September, 1889, Mr. Dobson resigned his 
position on this Association, and returned to 
England to take up his appointment aa chief 
engineer to the 3t. James's and Pall Mall Elec- 
tric Light Compzny (Limited), where hia work 
has met with most successful results. 


DOLBEAR, Prof. Amos Emerson, A.B. 
A.M., M.E., Ph.D., LU D., was born in Nor- 
wich, Conn.. U.S.A., in 1837. 

At the beginning of 1854 voung Dolbear was 
ut to work in the pistol factory of Allen and 
hurber, at Worcester, Mass. While he wasat 

work in the pistol shop, Dolbear began his first 

experiments in electricity and magnetism. 

From Worcester he went to Missouri, where for 

four vears he taught school, and then eatered 

Mason's Locomotive Works at Taunton, Mass. 

While there he constructed а magneto-electric 

machine. In 1863 he went to work in the 

Armoury at Springfield, Mass., and fitted 

himself for college by study out of work hours 

Thence he entered the Ohio Wesleyan College. 

at Delaware, Ohio, and was graduated in 1 

While an undergraduate he invented amagneto- 

electric telegraph, in which the current ot 

electricity was generated by the action of a per- 
manent magnet when thrust iuto or withdrawn 
trom а hollow bobbin. This was designed to 
work a like instrument at the receiving station, 
which he supposed would duplicate the move- 
ments of the first instrument. The recciving 
magnet was to be furnished with a pen, and 
thus register the movements of the transmitting 
one. He saw that the movements of the second 
would of necessity be precisely like those of the 
first, but did not at that time know that the 
movement of the second would be so feeble 
as it actually is. The vear 1867 was зреш 
by Dolbear as а student at the University 
of Michigan. He graduated аз Mining 

Engineer at Michigan University in 1867. 

After his graduation, Dolbear became Рго- 

fessor ої Natural Science in West Virginia 
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until 1874, when he received the appoint- 
rient as Professor of Physics, at Tufts Col- 
lege, College Hill, Mass., where he has been 
located ever since. During the years 1867-74 
he continued his experiments in electrical 
science. He, for example, discovered the con- 
vertibility of sound vibrations into electricity. 
Using a tuning-fork in connection with a 
thermo-pile and galvanometer, he noticed that 
when the fork vibrated the needle was de- 
flected. He further observed the effect of a 
vibrating tuning-fork, which was also a magnet, 
upon the current from a thermo-pile. At the 
Portland meeting of the American Association, 
in 1873, Dolbear read а short Paper in regard to 
the first of these experiments, which he thought 
was new, but said nothing about the second, as 
he deemed it only a particular case of magnet- 
currents which were well known. 

It was in the year 1876 that Prof. Dol. 
bear began his well-known experiments 
in telephony, using at tirst a Helmholtz 
interrupter and electro-magnets, He now 
thought (December,-1876) of obtaining a patent 
upon his speaking telephone with permanent 
magnets, which he had invented in September, 
1876; but before he had completed his 
patent model he was informed that Prof. 
A. Graham Bell “had declared that he had 
secured a patent upon the same thing two or 
three years before.” In 1879 Professor Dol. 
bear perfected an entirely new (static) system of 
telephony, which was patented in 1881, and in 
1 invented the air-space cable for electrical 
work, He patented in 1886 the invention of 
the system of telegraphing without wires. He 
has published the following works: ''The Art 
of Projectin „ “The Speaking Telephone, 
Matter, Ether, and Motion," Natural Phil- 
osophy, and The Machinery of the Universe." 


DOWN, F. J. Born 1855. 
A full Notice appeared in this Handbook for 1900. 


DOWSON, Harold, MIER Born at 
Wokingham, Беги», England, in 1861. 
Educated av Wellington College and at the 
School of Electrical Engineering, Hanover- 
equare, London. 

Mr. Dowsoa joined the Bell Telephone Co. in 
1879, and worked several years in England aud 
abroad for various telephone and electrical com- 
panies. He went out to Australia in 1688, and 
worked for the Post Office at Melbourne, Victoria, 
und also tor various electrical firms and on his 
own account until July, 1892. The depression in 
Victoria at this time became so acute tbat he 
accepted the charge of the railway electrical 
branch of the Western Australian Government 
railway service. At that time there were prac- 
tically no appliances in Western Australia, and 
only about 12 telephones and 130 miles of line. 
Mr. Dowson was, therefore, compelled to design 
and construct a number of telephone and telegraph 
block lines and electric light stations. Practically 
the whole of this construction was done in five 
yeare, and the record of the rise and progress of 
the railways is almost unparalleled ; certainly 
this is so as far as the Australian colonies are 
concerned. Besides the usual modifications іа 


working electrical instrumenta for a complete 
railway systew, Mr. Dowson has invented a 
three-wire block instrument, locking the indica- 
tors at both ends till released by the train going 
over a treadle. This is highly thought of in 
Western Australia, and is displacing the old type 
of block instruments. With the advent of the 
new Commis-ioner representing the Common- 
wealth Railway Department, the electrical branch 
of railway werk at Midland Junction, Western 
Australia, is included in the department of 
mechanical engineering, and Mr. Dowson has 
recently been appointed by the States of Western 
Australia to vilue the telegraph and telephones 
just handed over by the West Australian Govern- 
ment to the Federal Government. 


DRAKE, Bernard Me M.LE.E. Eldest 
воп of the late General Drake, C.B., R.E. 
Born in Malta, May 24, 1858. 

On leaving Rossall School, Mr. Drake was 
trained аз а mechanical engineer at Sir Joseph 
Whitworth's, in Manchester, where he was a pupil 
for three years and subsequently had charge of 
the moving of the machinery into the new works 
at Gorton. In 1881 he entered the service of 
the Anglo-American Brush Company and was 
sent by them to Spain in connection with the 
lighting of the Buen Retiro, at Madrid, and the 
working of the Spanish patents, and afterwards to 
Lisbon. Mr. Drake was next appointed engineer 
to the Brush Midland Company, and laterengineer 
of both the Great Western and Brush Midland 
Sub-Companies, with charge of the early central 
stations erected at Bristol, Cardiff and Cleethorpes. 
In 1884 he was appointed managing engineer to 
the Electrica! Power Storage Company, when' 
the output was practically suspended owing to 
the rapid destruction of the plates from an 
unknown cause. In 1886 Mr. Drake read a 
Paper before the British Association explaining 
how he had been led to reverse the working 
instructions and trust to the protecting coat of 

roxide, formed by an overcharge, to arrest the 

5 action which had caused the past trouble 

with batteries. After two yeara' service with 

the E.P.S. Company, he went into partnership 
with Mr. J. Marshall Gorham, his works manager 
in 1886, and founded the well-known firm of Drake 
and Gorham, who have carried out some of the 
largest private installations in existence, includ- 
ing Chatsworth, Wynyard Park, and the Pruden- 
tial Assurance Offices with 6,000 lights. In June, 

1901, the firm of Drake and Gorham was con- 

verted into a limited liability company, of which 

Mr. Drake is chairman as well as joint managing 

director. Mr. Drake also holds the appointment 

of consulting engineer to the Bank of England 
and branches, and acted as consulting engineer 
to the Scarborough Corporation for the lighting 
of that town, and engineer to the Guernsey 

States Committee in connection with their 

Electric Railway. Мг. Drake ie а director of the 

D.P. Battery Co., and the Jandus Arc Lamp Co. 

He is also chairman of the Nernst Electric Light, 

Limited. 


DRAPER, George, F.R.G.S. 
. Draper was engaged as private secretary 


to the late Sir John Pender from 1867.8. In 
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1869 he assisted in the formation of the Fal- 
mouth, Gibraltar and Malta Telegraph Company 
for the establishment of the submarine tele- 
graph cable, to connect this country with the 
Spanish peninsula and the Mediterranean, joining 
on at Malta to the Anglo-Mediterranean Com- 
pany’s system, and afterwards with the British 
Indian Telegraph Company, which was formed 
to extend cable communication on to India. 
Mr. Draper was in 1870 appointed assistant 
secretary to the associated companies under 
the prexidency of the late Sir John Pender 
and the management of the late Sir James 
Anderson. In 1872, on the amalgamation 
of these companies into the Eastern Теје- 
graph Company, Mr. Draper was appointed 
secretary. In 1879, on the formation of the 
Eastern and South African Telegraph Com- 
pany for the purpose of continuing the telegraph 
cable communication along the East Coast 
of Africa connecting Zanzibar, Mozambique, 
Lourenco Marquez and the colony of Natal with 
this country, Mr. Draper was appointed secre- 
tary. In 1884 he visited South Africa, and 
ascertained the views of the authorities in 
regard to the cablecommunication being eventu- 
ally continued from Cape Town along the West 
Coast of Africa and the possibility of the liue 
being extended from the East Coast to the 
island of Mauritius. The extensions in the West 
Coast from Саре Town to Loanda were com- 
pleted May, 1889 ; the cable to Mauritius and 
Sevchelles, Nov. 1893; and the cable to St. 
Helena and Ascension in 1899. Mr. Draper 
attended the International] Telegraph Con- 
ferences of Paris (1890) and Budapest (1896). 
He retired on pension from the positiou of 
secretary to the Eastern and Eastern во South 
African Telegraph Companies on Dec. 1, 1903. 


DRESING, Peter Christian. Born 1852, 


died 1899. 
А full Notice appeared in this Handbook for 1899. 


DU BOIS, H. E. J. G., Ph.D. (Strasburg). 
Born in Velp (Holland), June 24, 1865. 
Educated at the Polytechnic School, Delft, 
and at the Universities of Glasgow, Stras- 
burg and Berlin. 

After having passed through the higher pre- 
paratory municipal school of the Hague, Dr. 
du Bois studied mechanical engineering at the 
Polytechnic School of Delft. He there worked 
in Prof. Bosscha's physical laboratory, chiefly in 
electricity, the applications of which were then 
(1881-83) developing with great rapidity. Не 
` was also practically employed in an engine works 
for а short time. In order to pursue the sub- 
ject at one of its chief sources, he went to 
Glasgow University, where he attended the 
physical laboratory for 15 months, mainly 
occupied with working out new electrical 
appliances under Lord Kelvin’s (then Sir 
William Thomson's) direction, at the same 
time, however, obtaining a nearer insight into 
the particular character of British science 
than would otherwise have been possible for 
bim. In 1885 he went to Strasburg Uni- 
versity to pursue his studies and work in 
the new Physical Institute under the late 
August Kundt. In 1887 he graduated in 


physics, mathematics and chemistry, with a 
dissertation on Magnetic Circular Polarisa- 
tion in Cobalt and Nickel" ; he afterwards 
carried out investigations on Kerr's Phenome- 
non, diamagnetism and kindred subjects. Prof. 
Kundt having been appointed to the Chair 
of Experimental Physics of Berlin University 
in 1888, Dr. du Bois remained in Strasburg 
under his successor, Prof. Е. Kohlrausch, until 
the end of 1889, when he followed his former 
teacher to the German Metropolis. There ће 
worked in the University Physical Institute at 
various subjects, chietly electromagnetic ог 
optical, and superintended the experimental 
work of part of the advanced students. He 
published a series of contributions on the theory 
and practice of the magnetic circuit, forming 
the basis of a work ou that subject published 
in 1894, an English edition of which has 
been brought out by Messre. Longinan.s 
He was appointed a “Privat Docent in 
Berlin University in 1892, and Professor 
of Applied Physics in 1896; after Prof. Kundt's 
death he fitted out à private physical laboratory 
in Berlin. He has also directed hia attention 
to the construction of apparatus of a scientific 
and practical character. He is a member of 
several physical and technical societies, and ha» 
published a nuniber of Papers in addition to his 
dissertation. 


DU BOIS-REYMOND, Bmile. Dorn 1818, 
died 1896. 
А full Notice appeared in this Handbook for 1896. 


DUDDELL, W. Born in London, 1872; 
received ordinary private school education, 
followed by a year at the College Stanislasa. 
Cannes, France. 

Mr. Duddell served his apprenticeship with 
Messrs, Davey, Paxman & Co., Colchester, from 
1890 to 1893. He attended courses in engineer 
ing and physics, and carried out research work 
at the Central Technical College, London, be 
tween 1895 and 1900. He obtained а Whit- 
worth Exhibition in 1896 and Whitworth 
Scholarship in 1897. In 1898 he read, in con- 
junction with Dr. E W. Marchant, a Paper on 
“ Experiments on Alternate Current Arcs by 
Aid of Oscillographs," before the Institution of 
Electrical Engineers, and again, in 1900, he 
read а Paper on '' Rapid Variations of Current 
through the Direct Current Arc," both of which 
cbtained Paris premiums. He also read Papers 
on ''Resistance and E.M.F.s of the Electric 
Arc," before the Royal Society in 1901, and on 
*'Oscillographs" at the British Association 
meetiug in 1897. In conjunction with Dr. 
Marchaut, Mr. Duddell recently contributed to 
The Electrician (Nov. 29 and Dec. 13, 1901) 
an article entitled '' Experiments on Periodic 
Variations Occurring in the Exciting Current 
of an Inductor Alternator.’ He received a gold 
100 oscillographs at the Paris Exhibition 
о А 


DU MONOEL, Th. Born 1821, died 1884. 
A full Notice appeared in this Handbook for 1885. 


DUNCAN, Dr. Louis. Born 1862, 
A full Notice appeared in this Handbook for 1901. 
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DVORAK, Vincenz. Born 1848. 
A fall Notice appeared in this Handbook for 1900, 


EBERT, Hermann Robert Cesar. Born 
in Leipzig in 1861. Educated at the 
Nicolai-Gymnasium and at the University 
of his native town. 

He worked in Hankel and С. Wiedermann's 
laboratories, and later in Darmstadt, and under 
E. Wiederinann at the Erlangen Physical Insti- 
tute. He took his degree at Erlangen in 1886, 
after writing a paper on “The Dependency of 
the Wave Length of Light on its Intensity,” and 
he remained аз assistant at the Physical Insti- 
tute until 1892. In 1888, after writing a Paper 
on Тће Use of the Method of Interference in 
Qualitative Spectrum Analysis" he was ap- 
pointed lecturer. |n 1892 he made а journey 
through England and Seotland to observe 
mattera of scientific interest. At Easter, 1894, 
he was appointed Professor of "Theoretical 
Physics at Leipzig, and in the autumn of the 
same year Principal of the Physical Institute of 
the Kiel University. At Easter, 1898, he 
was called to the Technische Hochschule of 
Munich. He is a member of the " Imperial 
' Leopoldino - Carolinischer German Academy 
of Natural Philosophy," honorary member 
of the Society of Physics and Natural History 
of Geoeva, and corresponding member of the 
Erlangen Physico-Medical Society. Since 1891 
Prof. Ebert has, in conjunction with E. Wieder- 
mann, worked on the electrical discharge of 
gases. They employed electrical oscillations to 
enable them to study systematically the pheno- 
mena which occur in а vacuum without ејес- 
trodes submitted to alternating electric fields. 
Prof. Ebert has also been engaged for some years 
extending Maxwell's theory and deducing it from 
purely mechanical or kinematic principles. 
Later researches have been devoted to the inves- 
tigation of the efficiency of illumination by means 
of lamps without electrodes, and undamped 
currents of high frequency such as are produced 
by tuned resonators excited by condenser 
discharges. 

In 1895 Prot. Ebert published “А Guide to 
Glass - Blowing,” in which he especially con- 
sidered the production of vacuum apparatus. 
In 1896.97 he produced “Magnetic Fields of 
Force," which has been translated into English 
by Dr. Burton. This work is an exposition of 
the phenomena of magnetism, electro- magnetism 
and induction, based on the conception of lines 
of force. In 1900 appeared his theory of electro- 
magnetism. In Munich he undertook an elabo- 
rate research into the employment of alternating 
currents of high frequency in gaseoua discharges 
and the accompanying trausforinationa of ејес- 
trical energy. For this purpose he designed a 
special form of hot-wire ammeter, and a volt- 
meter for high-pressure alternating currents. 
In 1900 he found that % rigid body immeryed 
in liquid air is electrified with tensions of several 
hundred volts. In recent yeara Prof, Ebert has 
been engaged in studying the behaviour of elec- 
trical discharges in air and gases, while he has also 
carried out sume experiments in radio-activity 
which showed that the emanations can be 
oondeused in liquid air. 


ELECTRICAL TRADES' DIRECTORY.—1904. 


ECCLES, У. H., D.Sc., А.В.С.3. Born at 
Furness, Lancs., in 1875. 

In 1894 Dr. Eccles abandoned the study or 
medicine for that of science by enteriug the 
Royal College of Science, South Kensington, 
London. After passing through the physics and 
mathematics courses he was, in 1897, appointed 
demonstrator in the physics laboratory of the 
college. In 1898 he graduated at the University 
of London with first honours in physics, and 
in 1899 he joined the staff of а technical 
journal. At the end of that year he accepted a 
post in Mr. Marconi’s laboratory at Chelmsford, 
and here the greater part of 1900 was spent in 
the investigation of electrical oscillations on air- 
wires and in ''jiggers." Here, also, he devised 
for the testing and classifying of coherers а 
laboratory method which indicated their future 
behaviour in receivingsignals. Afterwards, while 
on theeditorial staff of The Electrician, the results 
of a later study of coherers were presented as his 
D.Sc. thesis. An account of this work will be 
found in The Electrician, Nos. 18 and 19, Vol. 
ALVII. In the spriog of 1901 Dr. Eccles was 
appointed head of the department of mathematics 
and physica at the South Western Polytechnic. 
Chelsea, London. 


БСК, Justus, М.А. (Cantab), M. I. E. E. Born 


May, 1865. 
A full Notice appeared т this Handbook for 1908. 
BDGCOMB, James Edmund. Born in 


London, November 1, 1865. Educated in 
Paris and London. 

Mr. Edgcome was a pupil with Messrr. Middle- 
ton and Co., Mechanical and General Engineers) 
of Southwark, London, from 1882 to 1886, and 
joined the Great Western Railway Civil Engi- 
neers’ Department in 1887. During 1888-89 he 
was on the staff of Messrs. Crompton and Co.“ 
Limited, in London ; in 1889 with the Kens- 
ington and Knightsbridge Electric Lighting 
Company, Limited ; and from 1890 to 1893 was 
second engineer to the Notting Hill Electric 
Lighting Company, Limited, after which be was 
(August, 1893) appointed Resident Engineer 
during the construction of the Kingston-upon, 
Thames Corporation's Electric Lighting Works, 
and became Borough Electrical Engineer in 
November, 1895. Не was appointed Advising 
Engineer to the Drainage Committee in 1894, and 
Consulting Electrical Engineer to the Corpora- 
tion in January, 1897. Like папу of those 
well-trained men who came to the front in the 
early '90's, Mr. Edgcome's progress through the 
various grades of the profession has been rapid— 
and unobtrusive. He is a member of the Insti- 
tution of Mechanical Engineers, a member of the 
Institution of Electrical Engineers, was vice- 
president for 1900 of the Municipal Electrical 
Association, was vice-president for 1903, and hon. 
secretary to the Association for 1904, 


EDISON, Thomas Alva. Born February 
11, 1847, at Milan, Erie County, Ohio. 
Without a regular school education, and 
largely indebted to his mother for his early in- 
struction, young Edison achieved his own edu- 
cation, At twelve years of age he became a 
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train Ђоу on the Grand Trunk Railway, after | mining industry is lookiag with interest to 


which he became a newsvendor on his own 
account, employing four boy assistants. Ве- 
coming acquainted with the clerks in the tele- 
graph office at Detroit, his attention was called 
to that department, and he worked so hard to 
make himself perfect in it, often practising the 
whole of the night, that his proticiency pro- 
cured him in five weeks an appointment in the 
telegraph station at Port Huron, After serving 
in various telegraph offices he invented the 
first perfect automatic repeater. In 1864 he 
removed to Memphis, when the automatic re- 
5 was put into service. Не then devoted 
imself to tlie study of duplex transmission. 
When the Government of the United States 
pu up the wires to the Telegraph Company 
‚4150 wasdischarged, and he transferred himself 
to the telegraph otfice at Louisville, where he 
published a treatise of his own composition on 
electricity. His propensity to experimentalise 
cost him his situation, as ће one day contrived 
to overturn a сагђоу of sulphuric acid, which 
occasioned some damage to the offices. In 1868 
be was appointed toa postin Boston, where, in 
the head official, he found at last a man who 
appreciated his value. Edison opened at the 
same time а workshop, where he put many of his 
designs into practical shape. Improvements in 
electric telegraphy henceforth gained him much 
fame and wealth. Не originated а dial instru- 
ment for the use of private lines, several of 
which he set going. Не completed his first 
'^ private line priuter," and put eight of them 
into active service. The Western Union Tele- 
graph Company soon afterwards entered into 
ап arrangement with Edison, at a high salary, 
snd his improvements quickly superseded the 
existing apparatus, and are still in operation. 
His electrical laboratories at Newark, where ће 
emploved three hundred men, procured him 
the opportunity of bringing out many of his 
atents, and it may be stated that at one time 
e wasengaged in bringing out simultaneously 
no fewer than forty-five distinct iuventions. The 
profits of the manufactory, together with the 
proceeds of patents, at that time amounted to 
£80,000, all of which was again expended on 
products of his genius. In 1876 he disposed of 
his plant, and removed to Menlo Park, N.J. 
In 1887, finding his works at Menlo Park 
to be too contracted for his requirements, 
he quitted them, after erecting in Orange, N.J., 
what is probably the largest experimental 
laboratory of its kind in the world. He has 
also in operation several large factories in. New 
York, Schenectady, № Y., Newark, and Oranges, 
N.J., engaged iu the manutacture of his 
inventions 
Mr. Edison has taken out over one thousand 
patents, a large number of them in use, 
directed to numerous improvements in tele- 
raphy, electro-metallurgy, electric lighting, aud 
the electrical transmission of power. Other 
devices in which he 13 deeply interested are the 
phonograph and kinetograph, and he has now 
for some time past been engaged in directing а 
large беја of operatiors at the Ogden N. J.) 
mine, in connection. with his magnetic ore 
separators, Regarding theve operations, the 
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important developments in the near future, as 
a very low grade of ore is, it is claimed, treat- 
able by Mr. Edison’s process. 


EDLUND, Prof. E. Born 1819, died 1888. 
A full Notice appeared in this Handbook for 1889. 


A full Notice appeared in this Handbook for 1901. 


EGGINGTON, A. Born in Lichfield, Staf- 
fordshire, January 26, 1841. 

Mr. Eggiugton entered the Telegraph Service 
in 1857, in the Submarine Telegraph Company, 
and the Government service three vears later 
under an engagement. to proceed to the Malacca 
Straits to work the Rangoon cable. He joined 
the first of the three large steamers chartered 
by Messrs. Siemens and Halske, the ‘‘ Queen 
Victoria," which, after various minor disasters 
and delays, ran aground at Wilderness Point, 
under Mount Edgcumbe, and became a wreck. 
He then entered the United Kingdom Com- 
pany, which was then fighting its powerfal 
rivals, the Electric and Magnetic Companies ; 
and in 1861 accepted an appointment under 
Messrs. Glass, Elliott and Co. to proceed to 
Italy, to supervise the transit of the English 
telegrams to and from the East. In 1862 he 
was appointed to Bengasi Station (Barbary), 
and after fouryearsiu Africa he returned to Italy. 
In 1368 he was clerk in charge of the Turin 
ottics of the Susa-Modica line, belonging to the 
Telegraph Construction and Maintenance Com- 
pany, and remained there until appointed by 
the new Société du Cable Frangaise as office 
superiatendent at Brest. He returned to Italy, 
Christmas, 1869, to become general superin- 
tendentof tlie above · inentioned Suss-Modica line. 
Since that time he has always represented the 
Anglo-Mediterranean Companv, which was fused 
with other companies in the Eastern Telegraph 
Company, in Italy, his headquarters being now 
at Rome. As representative of the Eastern № 
has to look after the many cables belouging to 
that company iu Italian waters. At the Turin 
Exhibition the King of Italy was especially 
complimentary, and the jury awarded the 
Eastern Telegraph ay the highest pos- 
sible honour, namely, the diploma Фопоте. King 
Humbert some years ago conferred проп Mr. 
Eygington the Cross of the Crown of Italy and 
the title of Chevalier, in 1887 he was promoted 
to а higher grade of the same Order, and ia 
1899 he was created Chevalier Mauriziano. He 
designed some years ayo а multiple-wired auto- 
matic lightning guard, which has proved very 
useful in cable huts ; it is used on some of the 
Eastern Company's lines, and in two of the 
Italian Government Stations. This guard was 
exhibited at an early meeting of the Bociety of 
Telegraph-Engincers. Мг. Eggington has been 
a contributor їс L'Elettricista (renamed La 
Natura). 


ELLIS, Arthur, M. I. Mech. E., M. I. E. E. Born 
January 14, 1875. Educated at St. Bees, 
Cumberland. 

Mr. Ellis served his apprenticeshipas premium 
pupil with Messrs. C. A. Parsons and Company, 
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and in August, 1892, was appointed resident 
engineer during the construction of the works 
of the Cambridge Electric Supply Company, 
Ltd., and on their completion and the com- 
mencement of supply, received the appointment 
of enginecr-in-chief to the company. In 
October, 1893, he rejoined the stat! of Messrs. 
Parsons and Company as outside manager, and 
in April, 1893, was appointed borough elec. 
trical engineer to Southport, where he carried 
out a scheme of lighting and extensions to the 
new works, &c. In March, 1896, the Corporation 
of the county borough of Bolton selected Mr. 
Ellis as electrical engineer to the borough ; and 
here he carried out several important extensions 
to the municipal lighting system, and also laid 
down a system of electric traction which was 
opened on January Ist, 1900. The length of this 
line is over 31 miles and the number of cars 
running at the start was about 70. Mr. Ellis 
was appointed, in October, 1899, general inanager 
to both the lighting and tramways departments 
of the borough. He is a member of the 
Institutions of Mechanical and Electrical 
Engineers, also a member of the Council of 
the Municipal Electrical Association. He 
resigned his ү at Bolton in June, 1900, 
and took up his new appointment at Cardiff as 
engineer and manager of the electric tramway 
system on September 1, 1900. This work has 
now been completed, 115 cars being in uss. 
In December, 1900, he was appointed engineer 
and manager of the electric lighting department 
in addition to his previous appointment as 
tramways engineer and manager. 


EPSTEIN, Prof. Dr. J. Born May 23, 1862, 
at Leipzig. Studied at the Leipzig and 
Wurzburg Univetsities. 

After being several years engaged in 

5 5 work, Dr. Epstein was appointed in 

889 to the newly-organised Electrotechnical 
and Experimental Institute of the Physical 

Society of Frankfort- on- Main. and was 

director of this Electrotechnical School until 

1897. As Docent of the Physical Society he 

delivered popular lectures, some of which he 

has published under the title of Survey of 

Electrical Engineering " (now in its third 

edition. During the Frankfort Electrical 

Exhibition he interested himself in the work 

of the Official Testing Commission as a 

member of the committee. In 1897 he 

became chief engineer to Elektricitits Aktien- 
esellschaft vorm. W. Lahmever & Co., of 
nkfort-on-Main. Among his publications 
may be mentioned his interesting proposals 
for а standard test of iron core discs. 


= W. В. Born in Aberdeen, March 27, 
At the age of fifteen Mr. Esson entered the 
engineering works of Messrs. Wm. McKinnon 
and Company, of Aberdeen, as an apprentice, 
leaving this firm three years later to attend the 
lectures on engiveering at the then Royal School 
of Mines. At this school he obtained the highest 
position in Applied Mechanics, and on tinish- 
ing his studies entered a marine engineerin 
works as draughtsman. In 1878 he cutee 


the service of the Thames Iron Works and 
Shipbuilding Company, Blackwall, taking 
charge while there of the designing in the 
mechanical engineering department. Amongst 
other things Mr. Esson designed the paying- 
out gear and equipment for several cable ships, 
and it was here in 1831 that, while carrying 
out experiments for the company, his attention 
was turned to the subject of electric lighting. 
He had at the Thames Iron Works every oppor- 
tunity of experimenting with the then best- 
known dynamos and lamps, and with a view to 
obtaining as thorough а knowledge of machines 
as then existed, he attended at the same time 
Prof. Ayrton's lectures at Finsbury Technical 
College. In 1883 Mr. Esson obtained at this 
College the second place in Electrical Instru- 
ment Making, and in the same year the silver 
medal of the City and Guilds of London 
Institute in the Honours Grade of Elec- 
tric Lighting and Transmission of Power. In 
August, 1883, he entered the firm of Messrs, 
Paterson and Cooper, as chief electrician 
twelve months later becoming manager also. 
Mr. Esson retained this position until 1892, 
when he left to undertake the management 
of the G'ileher Electric Light and Power 
Company, Limited, where he designed all the 
plant required for the electric lighting of the 
city of Wellington, New Zealand. In February, 
1894, he joined the well-known firm of Messrs. 
Johnson and Phillips as chief engineer and 
manager of the electric lighting aud transinis- 
sion of power departments, where he remains as 
technical adviser to the firm. He has given con- 
siderable attention to the transmission of power 
a8 applied to gold tnining and other industries, 
his firm haviug carriel out several important 
works and having others in hard. He is well 
known in connection with the development of 
electric lighting, having made from time to 
time important contributions to the literature 
of the dynamo, which have appeared in The 
Electrician and other technical journals. Не is 
amongst the engineers who took up electrie 
lightiug in this country when it was beginuing 
to be recognised as having a future before it. 
Mr. Esson has been a memberof the council of the 
Institution of Electrical Engineers, aud to his 
Paper. Some Points on Dynamo and Motor 
Designs," was awarded in 1890 the Premium 
of the Institution. He is also a Member of 
the Institution of Civil Engineers, and served 
ou the Jury of the Crystal Palace Electrical 
Exhibition in 1892. In 1897 the Council of 
the Society of Arts awarded to Mr. Esson’s 
Paper, on The Transmission of Power to Long 
Distances by Alternating Currente of Elec- 
tricity,” the Society’s silver medal. 


EVERETT, Prof. Joseph David, M.A., 
D.C.L., F.R.S. Born near Ipswich in 1831, 
entered the University of Glasgow in 1854, 
and was an appreciative student under 
Lord Kelvin (then Prof. Wm. Thomson). 
Graduated M.A. with First Class Honours 
in 1857. He was subsequently sec:etary 
to the Scottish Meteorological Society, 
Professor of Mathematics in Nova Scotia, 
Assistant Professor of Mathematics at Glas- 
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ow, and for 50 years Professor of Natural 
hilosophy in Queen's College, Belfast. 

Prof. Everett's first scientific publications 
were two Papers (Trans. R.S.E.) 1elating to 
the harmonic reduction of the temperatures 
shown by underground thermometers at Edin- 
burgh. In a third Paper (“ Greenwich Obser- 
vations,” 1860', he applied his method to the 
Greenwich deep-sunk thermometers. As secre- 
tary of the Underground Temperature Com- 
mittee of the B.A. since its appointment in 
1867, he has written 22 Reports," besides a 
* Summary " (1882), which includes a discussion 
of principles and methods. Kor two years, 
commencing 1863, he took regular observations 
of atmospheric electricity at King's College, 
Nova Scotia, which аге described in three 
Papers (Proc. R.S., 1863, 1865; Phil. Trans., 
1868), the last of which contains also his reduc- 
tion of the photographic records of atmospheric 
electricity at Kew. Phil. Trans., 1866 and 
1867, contain the results of his determinations 
of the coefficients of elasticity of glass, copper, 
brass, iron and steel. 

Аз secretary to the committee appointed by 
the B.A. in 1871 ''forthe Selection and Nomen- 
clature of Dynamical and Electrical Units," he 
suggested the names ''dyne," ''erg," and 
C. G. S.,“ and drafted the '' Report issued 
in 1875. То facilitate the adoption of its re- 
commendations, he drew up a small volume of 
Illustrations of the C.G.S. System," published 
by the Physical Society in 1875, and subse- 
quently enlarged by the addition of tables of 
physical constants, Тће fiíth edition (Mac. 
millan) was published in 1902. "Translations 
have appeared in Dutch, French, Polish, German 
and Russian. 

Prot. Everett's version of Deschanel's “Traité 
de Physique " (Blackie) came out in four parts, 
of which the last was published in 1872. Much 
of it was re-written rather than translated, and 
in subsequent editions the new matter was 
continually increased. In 1900 Part III. was 
replaced by а substantially new work which 
deals with the fundamental principles of modern 
electrical theory, as represented by Maxwell 
ага Heaviside. · The Elementary Text Book 
of Physics," now in its eleventh edition, was 
puo und in 1877 : à more popular work, Out- 
ines of Natural Philosophy," in 1885 (Blackie), 
and Vibratory Motion and Sound (Long- 
mans) in 1882. In 1902, in conjunction with 
his daughter Miss Alice Everett, M.A, he 
translated and edited Hovestadt's Jena 
Glass" (Macmillan). Prof. Everett retired from 
the Belfast chair in 1897. 


EVERSHED, Sydney. Born in 1857 ; was 
educated privately, and has never passed 
ап examination, nor even attempted to do 
so. He gained no prizes at school, and bas 
uever held а scholarship. 

Having early shown mechanical tastes, he 
was apprenticed, in 1876, to a London optician, 
but his health failiug at the end of the first 
year, he spent the next seven years in а manu- 
factory then just started near Guildford. Ве- 
coming manager in 1879, he was engaged in 
designing and constructing the whole of the 


new machinery and plant required in the de- 
velopment of the business, During this period 
he continued his electrical studies, and carried 
out & lengthy series of observations on atmo- 
spheric electricity. Among other work done 
at this time may be mentioned a research on 
the potential difference due to contact. In 
1884 he resigned his position as manager in 
order to devote himself entirely to electrical 
work, and at the latter end of the year en- 
tered the instrument department of the Ham- 
mond Electric Light Company, where he re- 
mained until the азана. After devoting 
time to the development of the measuring in- 
struments with which his name is associa 

in 1886 he became manager of Messrs. Goolden 
and Trotter's instrument factory, and continued 
to hold this position when Messrs. Easton, 
Anderson and Goolden, Limited, took over the 
business at Woodfield Works. Early in 1895 
he formed, in conjunction with Mr. Vignoles, 
the company bearing their names, of which he 
із а managing director, and which purchased 
from Messrs. Easton, Anderson and Goolden 
the whole of their instruinent business. He is 
a Fellow of the Physical Society, and a Member 
of the Institution of Electrical Engineers. 


*EWING, J. A., Hon. М.А. (Canib.), LL.D. 
(Edin. and St. Andrews), F. R.S., F. R. S. E., 
M.Inst. C. E., late Fellow of King's College, 
Cambridge, Director of Naval Education. 
Born at Dundee, March 27, 1855 ; educated 
at the University of Edinburgh, where he 
graduated in Science. 

Prof. Ewing began engineering work аз 
assistant to Lord Kelvin (then William Thomson) 
and the late Prof. Fleeming Jenkin. He took 
part in the Western and Brazilian, Platino 
Brazileira, and other telegraph cable expeditions 
on their behalf. He was appointed in 1878 to 
the Professorship of Mechanical Engineering 
at the University of Tokio, Japan, which he 
resigned jn 1883 to become Professor of En- 
gineering at University College, Dundee. From 
1890 to 1903 he was Professor of Applied 
Mechanics and Mechanism in the University 
of Cambridge. Prof. Ewing is the author 
of a large number of Papers on electrical 
and other scientific and engineering subjects. 
His earliest research was conducted in Prof. 
Tait's laboratory in 1872-5, with a fellow-student 
(now Prof. Ј. С. MacGregor), “Оп the Electrical 
Conductivity of certain Saline Solutions," and 
was published in the Edinburgh Royal Society's 
Transactions in 1875. This was followed iu 1877 
by a Paper in the Phil. Trans. describing the re- 
sult of experiments “On Friction at Slow Speeds,” 
by Profs. Fleeming Jenkin and Ewing conjointly. 
When tbe invention of Mr. Edison's phono- 
graph was announced, Prof. Ewing (again in 
conjunction with Prof. Fleeming Jenkin) took 
advantage of it to perform an extensive series 
of experiments Оп the Harmonic Analysis of 
Vowel Sounds," the results of which were pub- 
lished by the Royal Society of Edinburgh in 
their Transactions for 1878. During his resi- 
dence in Japan he devoted much attention to 
the scientific examination of earthquakes, and 
designed instruments by which it became prac- 
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ticable to make absolute measurements of earth- 


quake motion. These instruments and the 
conclusions which have been established by 
observations made with them are described in 

pers in the Transactions of the Seismological 

‘iety of Japan, the Proceedings of the Royal 
Society, and Nature, and also in his Memoir 
on Earthquake Measurement " published by 
the University of Tokio, in 1883. Prof. Ewing's 
seismographs have been adopted as standard 
instruments for the registration of earthquakes 
at а number of observatories, and have also 
been applied to measure the stiffness of en- 
сон structures (Proc. Коу. Soc., 1888). 
n 1901 he served on a committee appointed by 
the Board of Trade to investigate the vibration 
caused by the working of the Central London 
Railway. His extensometer for the measure- 
ment of elastic strains was described in tlie Proc. 
Коу. Soc. for 1895. His researches with Mr. У. 
Rosenhain on the Crystalline Structure of 
Meta’s,” formed the subject of the Bakerian 
Lecture st the Royal Society in 1899, and later 
researches dealing with the same general sub- 
ject have been published in the Pad. Trans., 
1900 and 1902. 

Prof. Ewing's best known scientific work, how- 
ever, has been in thesubject of magnetism. His 
earliest experiments on Magnetism and Thermo- 
electricity were described in Proc. Roy. Soc. in 
1881. Along Paper, with thetitle Experimental 
Researches in Magnetism,” was published in 
the Philosophical Transactions in 1885. Тће 
term ''hysteresis," introduced by Prof. Ewin 
in 1881 to describe certain effects connec 
writh retentiveness, is now an accepted addi- 
tion to the electrician's vocabulary. А sub- 
sequent research on the Magnetisation of 
Iron in Strong Fields" (Proc. Roy. Soc. and 
B.A. Report, 1887, and Phil. Trans., 1889) 
showed that iron is capable of a far higher 
degree of magnetisation than was believed pos- 
sible; and another on '' Time-Lag in the Mag- 
netisation of Iron (Proc. Roy. Soc., 1889) 
described the sluggishness which soft iron 
shows in responding to changes of magnetic 
force. ‘Another Paper in the Phil. Trans. for 
1893 describes а further series of experiments 
on the '' Magnetic Qualities of Iron," made in 
conjunction with Miss H. G. Klaassen, which 
relate specially to measurements of the ех- 
penditure of energy in magnetic reversals, 
Amongst Prof. Ewing's contributions to the 
subject of Magnetism is а molecular theory 
(Proc. Roy. Soc., June, 1890), which was ex- 

Jained at the Leeds (1890) meeting of the 

ritish Association by aid of a model, and 
attracted nuch attention. His treatise on 
** Magnetic Induction in Iron and other Metals" 
(first edition 1892, third edition 1900)—one 
of the volumes of The Electrician " Series of 
Standard Scientific Works—gives & connected 
account of much recent research bearing 
on the same subject. Prof. Ewing has given 
special attention to the practical testing 
of iron with regard to magnetic quality. А 
Paper communicated by him to the Institution 
of Civil Engineers in 1896 gives a synopsis to 
that date of methods and results of magnetic 
tests. At the Edinburgh meeting of the British 
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Association (1892), he showed his ‘‘ Magnetic 
Curve Tracer," an instrument which exhibits by 
the movement of a single mirror the relation 
of magnetisation te magnetising force in any 
magnetising process and allows the magnetic 
qualities of samples of iron or steel to be 
tested completely. Ніз “Hysteresis Tester," 
first shown at the Institution of Electrical 
Engineers in 1895 and now widely used, 
is a simpler apparatus for practically ex- 
amining the magnetic quality of sheet iron 
for transformers and armatures, in a manner 
suitable for workshop use. This was followed 
in the next year by his Permeability Bridge," 
which measures the magnetic permeability of 
iron or steel bars in much the same way as the 
Wheatstone Bridge measures resistance. This 
invention has also found extensive application. 
In 1898 he added his Magnetic Balance” for 
workshop tests of the quality of dynamo 
castings or forgings to this series of practical 
instruments for magnetic measurements. Prof. 
Ewing is author of treatises on ''The Steam 
Engine and other Heat Engines" (1894), 
and on “ The Strength of Materials " (1899), of 
the Howard Lectures on Mechanical Refrigera- 
tion (Soc. of Arts, 1897), the James Forrest 
Lecture on Magnetism” (1899) ; also of the 
articles Steam Engine, Strength of 
Materials, Seismometer, ''Sewerage," 
** Electric Traction,” and others in the Encyclo- 
podia Britannica. Dynamo, “ Electric 
Light," and Gas Engines" are among articles 
contributed by him to Chambers! Encyclopedia. 
He was elected а Fellow of the Royal Society in 
1887, and in 1895 was awarded а Royal Мода! 
for his discoveries in magnetism. In 1905 
Prof. Ewing was appointed Director of Naval 
Education by the Admiralty. 


РАНТЕ, J. J. Born 1846. 


Е 
А full Notice appeared in this Handbook for 1890. 


FARMER, Moses G. Born 1820, died 1893. 
A full Notice appeared in this Handbook for 1894. 


FAURE, Camille А. Born 1840, died 1898. . 


А full Notice appeared in this Handbook for 1898. 


FAWOUS, W. P. James, M.I.C.E., M. I. E. E. 
Born 1865 


А full Notice appeared in this Handbook for 1901. 


'FEDDEN, Samuel Edgar, М.1.М.Е., 
A. M. I. C. E. Born at Clifton, Bristol, in 1867, 
and educated at Repton School, Derbyshire. 

Mr. Fedden received his technical training at 
the School of Submarine Telegraphy and Elec- 
trical Engineering, Hanover-square, London, and 
with Messrs. Robey & Co. of Lincoln, with 
whom he served a term of apprenticeship in 
mechanical engineering. Не also gained con- 
siderable experience in railway engineering in 

Colorado апа California. Не subsequently 

joined the staff of the Westminster Electric 

Supply Corporation, where he occupied positions 

in the meter and testing department, as third 

engineer in the generating station, and later on 
as chief assistant engineer at Millbank-street and 

Davies-street stations. He relinquished this 

position to gain further experience in polyphase 
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work and electric tramways in the States, and 
joined the expert dejartment of the General 
Electric Co. at Schenectady, New York. Here 
he engaged in the building of tramway motors, 
generators, single and three-phase alternators, 
the equipment of cara, general testing and 
various other works undertaken by that com- 
pany. He was afterwards appointed assistant 
engineer to the tramway company at Chata- 
nooga, Тепти вгее, and he gave up that position 
to fill the post of chief engineer and manager to 
the Electrie Light and Power Co, Regina, 
North-west Territory, Canada. On returning 
to England Mr. Fedden was appointed to the 
position of chief assistant engineer in the elec- 
tric light department of the Edinburgh Cor- 
poration, and afterwards he was elected to fill 
the post of consulting and chief engineer to the 
burgh of Greenock electricity department. He 
also acted aa consulting engineer to а number of 
electrical undertakings, including the burgh of 
Broughty-F.rry. In 1500, Mr. Fedden was 
appointed general manager and chief engineer 
to the electric supply department of the Shef- 
field Corporation, and during the time he has 
been in Sheffield he has carried out exten- 
sive alterations and additiona to the supply, 
including the change-over of the whole system 
from 100 to 200 volts, from tingle phase to two 
phase, and from 100 to 50 period. He has also 
designed and supervised the erection of а large 
power station, the first portion of which is near- 
ing completion. The ultimate capacity of this 
station will be about 100, 000 н.р, 


*FELL, Aubrey Llewellyn Coventry. Son 
of Мг. S. G. Fell, Текћаш Hall, Wingham, 
near Dover. Born at Llapgollen in 1869. 
Educated at Christ College, Finchley, and 
School of Electrical Eugineering, Hauover- 
square, London, 

Mr. Fell was articled to Mes:rs. Laing, 
Wharton and Down, London, subsequently 
joining the Laing, Wharton and Down Con- 
struction Syndicate, which afterwards became 
the British Thomson-Houston Со. With this 
company he had a wide experience on both prac- 
tical and administrative work connected with 
tramways and other large undertakings. His 
last work with this company was the Cork 
electric tramways and lighting scheme. Mr. Fell 
left Cork in January, 1898, on being appointed 
electrical engineer of the Sheffield Corporation 
tramwaye. In this position he had charge of 
the desitzu aud carryiug out of the power station 
installation, electrical equipment of the lines 
and car sheds, and construction uf the cars. He 
alo had to train aud organise the staff for 
operating the electric cars, including the prepa- 
ratiou of all rules and regulations, In Jure, 
1960, he w.s appointed general manager and 
electrical eusineer of the whole system (includ- 
ing the horse tratawaya, which did not cease 
running until November, 1902), and held that 
position at Sheffield until the end of 1903. 
Under Мг. Ке во control te Зе! uuder- 
taking bas Leen a conspicuous financial success, 
in epite of the fact hat the gradients in Shetlield 
are the worst in the country. Considerable 
eums bave been devoted to relief of ratea out 
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of the profits of the undertaking, notwithstand- 
ing that the tramways have not been run with 
the idea ошу of making excessive profits, but to 
enable the large working class population to 
travel at the lowest possible rates. The Sheffield 
tramways system has at the present time over 
220 cars running, carries over 60,000,000 pas- 
sengers per annum, and employs nearly 1, 500 
persone. Mr. Fell haa had useful experience in 
advieing and giving evidence in relation to the 
bills promoted in Parliament from time to time 
by Sheffield Corporation, and has studied in the 
United States and Germany the various ty pes of 
electric railways and tramways adopted in those 
countries, 

In November, 1903, Mr. Fell was selected out 
of 55 applicants by the London County Council 
to fill the important and responsible poet of 
tramways manager and engineer for their 
rapidly-increasing network of tramways, and 
Mr. Fell commenced his duties in London on 
December 7, 1905. 

Mr. Fell is president of the Tramways and 
Light Railway Officials’ Association ; member 
of Council of the Municipal Tramways Asso- 
ciation ` member of Council of the Tramways 
and Light Railways Association; member ot 
the Institution of Electrical Engineers (vice 
chairman, Leeds Local Section); member of 
the Institution of Mechanical Engineers, &c., &e. 


*FERRANTI, Sebastian Ziani de. Born 
at Liverpool in 1864, educated at Нашр- 
stead School, St. Augustine’s College, 
Ramsgate, and University College, Lendon. 

Мг. Ferranti at an early age displayed capacity 
for machine design, and when between ten and 
twelve years old produced original sketches 
which show a remarkable grasp of detail. About 

1877, Mr. Ferranti turned his attention to elec- 

trical engineering work, and while at college at 

Ramsgate designed, amongst other electrical 

apparatus, a novel form of arc lamp, which is 

described as not unlike the Brush ‘Clutch’ 
lamp, and also а pneumatic Jamp in which the 
carbon rod was attached to the cad of а piston 

and held up by the air being retained in 8 

cylinder, a sulenoid controlling a small escare 

valve regulating the carbon feed. Whilst at 

Ramsgate, when a lad of fourteen, he commenced 

the construction of his first dynamo, and 

although he had never seen a Brush machine, 

this design bears a striking resemblance to 8 

Brush are dynamo with a Weston commutator of 

spiral segments. The armature was of cast-iron, 

and the machine running at 2,000 revolutions 
produced a current equal to from three to four 
amperes. At fifteen Mr. Fe: rant) commenced 

a twelve month,’ course at University College, 

and shortly afterwards received £5 for his first 

dynamo machine. As evidence of the practical 

Lent of Mr. Ferranti's mind he took advantage ol 

the permis.ion given him by the then superin- 

teundeut of the electrie lighting station at King's 

Cross Station (Mr. Sydney Baynes, whe at that 

Ише represented Messrs, Cromptou aud Co.) to 

work with the men, and in that way gained 

practical experience which he was carly able to 
turn to useful account, Ніз first practical 
working start was made when he obtained om- 


* With Portrait. 
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plovment with Messrs. Siemens Bros, and Co., at 
Woolwich, during the period when the Mackav- 
Bennett submariue cables were being niade for 
the Commercial Company. This experience 
was gained before Mr. Ferranti had reached his 
seventeenth vear, and on attaining this ave he 
was deputed to erect and supervise the running 
of a temporary lighting plant at Wolverhamp- 
ton at atime when experience with this descrip- 
ticn of plant was in its experimental stage, 
About the same Ише he made a series of experi- 
ments at King’s College on electric furnaces for 
Sir William Siemens, and afterwards conducted 
the first tests on the secondary battery then 
being introduced into this country by Mr. 
Camille A. Faure. His early work in connec- 
tion with the arc lamp was again taken up, and 
some important developments on the then 
known theory of the arc was the result. What 
may be described as the Ferrant Rotary Field 
Motor was designed at this time, when the 
machine consisted of а cast-iron disc with a 
coil wound around. It was magnetised in one 
direction, the magnet being fixed on the samo 
stand and set with one pole at an augle of mag- 
netisation to the disc. It will be seen that, had 
this machine been supplied with an alternating 
current, it would have rotated in a manner 
similar to the rotary field motors now in use. 
Mr. Ferranti also constructed а modification 
of the incandescent lamp by insertirg carbon 
dust into a hole drilled in marble, the object 
being to raise the carbon to incandescence awav 
from the air; but gas was formed internally 
which broke theapparatus, and thisdevelopinent, 
like that of the rotary field motor, was abandoned. 
The design of the well-known Ferranti Con- 
tinuous-Current Meter was about this time con- 
ceived, and at the Smoke Abatement Exhibition 
held in London (while demonstrating the electric 
furnace for Messrs. Siemens Bros, and Co.) Mr. 
Ferranti showed steel being rotated in a melting 
t by passing a current round about the melt- 
ing crucible. The zig-zag armature, which was 
Mr. Ferranti’s first parent, foliowed, and a com- 
pany was formed in 1882 to exploit the inven- 
tion, Мг. Ferranti being appointed engineer to 
the cor.pany when he was eighteen years of age. 
It was, however, then discovered that Sir 
William Thomson (now Lord Kelvin) had in- 
vented a machine in many respects identical 
with that for which Mr. Ferranti had obtained 
his pateut, and arrangements were made to pay 
royalties to Sir William Thomson, and the 
machine was afterwards known as the ‘‘Thom- 
son-Ferranti Alternator.” "ће fact that this 
machine gave five times as much light as other 
machines of the same size naturally created a 
sensation in electrical circles at the time. The 
power developed by these maclines was found 
to be enormously greater than anything pre- 
viously obtained, and many of them have run 
continuously for (ће past fourteen years. 
Thus was the problem of the economica! 
eneration of electric current to which M.. 
Ferranti had set himself to solve accomplished, 
and when about the end of 1883 the Hammond 
Company, which then owned the Ferranti 
patents, went intoliquidation, Мг. Ferranti, with 
the aid of capitalists who had faith in his inven- 
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tions, boaght back the patents, and purchasing 
tools and tlie necessary machinery to соттепсе 
work established, in a comparatively small way, 
the firm of S. Z. de Ferranti and Co., with 
works at Chirterhouse-square, and осез in 
Gracechurch-street, London. This was the fore. 
runner of the extensive range of workshops and 
machine rooms which now exists at Hollin 
wood, near Manchester. 

Mr. Ferianti may now ће said to have entered 
upon that public career with which the electrical 
world of to-day is acquainted, (ог from 1884-86 
may be said to date the remarkable progress in 
electrical work with which we are familiar. 
About 1883 Messrs. Gaulard and Gibbs intro- 
duced into this country the well-known Gaulard 
and Gibbs’ transformer system of distribution, 
and Sir Coutts Lindsay, the president of the 
then famous Grosvenor Gallery, decided to adopt 
this system in the lighting of the Gallery by 
electricity. This went on for some time, but 
the requests for the supply of electric current 
from tradesmen and others in the neighbour- 
hood of the Gallery led to negotiations with 
Mr. Ferranti for a considerable extension of the 
plant, and at the beginning of 1836 ho was 
appointed engineer to the Grosvenor Gallery 
Company. The system of distribution, which 
at that time was the series system, was imme- 
diately altered into а parallel one, The Siemens 
alternators were re-arranged, switeh-gear was 
designed and erected, a voltmeter was brought ` 
into use, and current was measured by means of 
a Siemens dynamometer ; the overhea system 
was entirely re-modelled, oil insula org were in- 
stalied throuvhout, and in about twelve inonths 
after his appointment two 700 nr, Ferranti 
alternatora were put down, aud to tliis day are 
working at the Deptíord station of the London 
Electric Supply Corporation, which succeeded 
to the electric lighting business of the old 
Grosvenor Gallery Company. In a short timo 
no less than 36,000 lamps were connected 
up, and these were all supplied with current 
from machinery erected in basements of 
buildings adjacent to the Gallery. The 
whole of the distribution was by overheid 
wires, 100 miles of mains being maintained. The 
ditliculty of obtaining suitable station premises 
in the neigbourhood of the Grosvenor Gallery 
for dealing with very large outputs of current, 
led to the selection of a site at Deptford for the 
reception of electrical generating plant aud 
apparatus of a capacity equal to the huge 
requirements which were even thus early fore- 
shadowed, the only difficulty being the provision 
of a pertectly safe means of handling the high- 
pressure currents involved in so gigantic a 
scheme. Mr. Ferranti solved the question by 
providing concentric mains with the outer con- 
ductor connected to earth, notwithstanding 
that Board of Trade regulations were against 
such an innovation, and, more importan. still, 
that it was against the views of the vast 
majority of the workers in the electrical field at 
that time. In this important departure Mr. 
Ferranti was aided by a group of able men, 
which included Lord Crawford of Васа! тез (the 
chairman of the then newly-incorporated London 
Electric Supply Corporation) and Мг. Francis 
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Ince, who was well known as an able and 
accomplished engineer. 'The project at Deptford 
was designed to supply 2,000,000 lamps, and 
the statf were to work with machines of 
10,000 H. p., with a 10, 000-volt distributing 
system. The London company was brought 
out with a capital of £1,250,000, and commenced 
building operations in 1888. The distance of 
the works from the point of distribution was 
eight miles, and the 10, 000. volt current was, by 
means of transformer stations built en route, 
brought down to 2,400 volts on distribution to 
consumers. The engine and boiler plant at the 
station ultimately had a capacity of 65,000 н.р. 
Early workers in electric lighting will remem- 
ber the discussions (often heated, but always 
guarded in their condemnation, appreciation or 
otherwise of Mr. Ferranti's scheme) which 
centred round what was then described as the 
"` Deptford experiment." While the leaders of 
electrical science and industry were discussing 
the possibilities and impossibilities of Mr. 
Ferranti's project the woiks at Deptford gradu- 
ally assumed shape and form, and in the result, 
machinery of Mr. Ferranti’s design was erected 
to transmit 10,000 volts, and at the present 
time an equivalent of 150,000 8-с.р. incandes- 
cents are dependent upon the Deptford station 
for current from plant and apparatus originally 
established to Mr. Ferranti's designs, And ail 
this was accomplished in spite of the regulations 
of the Board of Trade, in opposition to the 
views of almost the entire electrical profession, 
and notwithstanding the onerous conditions of 
the Electric Lighting Act of 1882, which were 
in force during the whole period of the erection 
of the Deptford Supply Station. In 1888 the 
Board of Trade obtained the power of grantin 
Provisional Electric Lighting Orders an 
authorising the establishment of central supply 
stations for the distribution of electric current. 
It was actually in view of this authorisation 
being granted that the London Electric Supply 
Corporation was established, it being thought 
by the sanguine арылы of the Corporation 
that it would, under authorisation of the Board 
о: Trade, bave retained the exclusive right to 
supply electric current over an area which 
represented practically the whole of the best 
part of London—tbatisto say, where the demand 
for current would, from various causes, have 
proved the most continuous and the most pro- 
gressive over the whole of the 24 hours of the 
day and night. This was, however, not to be ; 
the Corporation received powers over a very 
restricted area, and this led to the abandonment 
of some of the machinery which had been 
erected at Deptford. The success, however, of 
the 10,000-volt transmission was proved on 
May 9, 1888, when a bank of lamps was erected 
through which the first 10,000-volt current was 
successfully trausmitted. In February, 1891, 
the regular transmission of current at 10,000 
volts was practically commenced, notwith- 
standing many difficulties. Mr. Ferranti in 
the end was able to demonstrate the perfect 
sifety of concentric mains when the outer was 
earthed, and the experiment has been repeated 
папу times since with equal success. 

In regar to the great Deptford scheme there 


was no experience to guide Mr. Ferranti in his 
novel arrangements. Engineers of the highest 
reputation pronounced his project an impossible 
one, and consequently his ultimate success is 
all the more gratifying to himself and to those 
who stocd by him at the time. No detail was 
considered too trivial for Mr. Ferranti's personal 
attention, and, aft.r 5 accomplishing 
his anticipations in regard to the heavy plant, 
he turned his attention to the measuring of 
electrical currents, and to-day has the satisfac- 
tion to know that there are about 50,000 
Ferranti electricity meters in use in this country 
alone. Mr. Ferranti is now thirty-nine years 
of age, and consequently has, we trust, many 
years in which to maintain a reputation second 
to none in that large branch of enginecrin 
work which especially pertains to electri 
enterprise, Mr. Ferranti married the second 
daughter of Mr. Francis Ince, who, as pre- 
viously mentioned, was one of the first directors 
of the London Electric Supply Corporation, and 
has been associated with Mr. Ferranti in шау 
of his successful undertakings connected wit 
electricity supply. 


8, Galileo. Born 1847, died 1897, 
FERRARIE appeared in this Handbook for 1897. 


8 W. Born 1819, died 1892. 
A full N Gyros W. in this Handbook for 1892. 


*FIBLD, M. B. 

E Field's technical training began in 1889 
at the Finsbury Technical College of the City 
aud Guilds of London Institute. He went 
through the electrical and mechanical courses, 
serving one year as Prof. Perry's assistant. 18 
1895 he entered the workshops of Messrs. 
Johnson and Phillips at Old Charlton, and in 
1894 was offered by Mr. Gisbert Kapp the me 
tion of private assistant in his consulting 
practice. In January, 1895, Mr. Field entered 
the firm of Brown, Boveri & Co., at Baden, 
Switzerland, and acted as one of that company’s 
engineers and representatives for a considerable 
time in various European countries, superintend- 
ing the erection andrunning of several important 
installations on their behalf. In June, 1898, 
he returned to England and held an appoint: 
ment with the British Thomson-Houston Co. 
on the engineering staff. In May, 1900, he was 
appointed chief electrical engineer to the 
Glasgow Corporation Tramways Department. 
Just previous to Mr. Field's appointment the 

lant for the large tramway system in Glasgow 
had been ordered, and in the following May the 
system was put into operation. Mr. Field was 
subsequently appointed chief engineer of the 
ahovauentionel: Ташчы Department, but їп 
Nov., 1902, resigned his position to join the 
firm of Ferranti, Ltd., olinwood, in the 
capacity of contract engineer. Mr. Field is a 
member of the Institution of Electrical Engi- 
neers, and Associate Member of the Institution 
of Civil Engineers. 


FISCHER, Sir Henry Oharles, C.M.G. 
Born in 1833. 

Commenced his career in the Hanoverian 

Government Service in 1852, and in 1856 came 
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to England, entering the service of the Electric 
and International Telegraph Company. He 
quickly roee to the position of superintendent of 
that Company's foreign department, and in 1860 
the London Inland branch was also placed under 
his charge. At the transfer of the telegraphs 
to the State in 1870, Mr. Fischer was deputed 
by the Pustmaster-General to organise the staff 
aud other arrangementa of the new Central 
Telegraph Office. of which he was appointed 
controller. Apart from his control of the 
Central Telegraph Oftice—unquestionalbly the 
largest and most important telegraph office in 
the world, having a staff of some 4,000 persons 
and dealing with 150,000 telegrams daily—a 
number of important special duties have at 
various times been entrusted to Mr. Fischer. 
For instance, in 1877 he went, in conjunction 
with Mr. W. H. Preece, on a special mission 
to America for the purpose of reporting upon the 
American telegraph system, while, in addition 
to serving on various departmental committees, 
he has heen deputed by the Postmaster-Creneral 
to conduct negotiations with several foreign 
administrations, He has also acted as one of 
the British delegates to the International Tele- 
graph Conferences, viz.: at St. Petersburg. in 
1875; London; 1879; Berlin 1885, Paris, 1890 ; 
and Buda-Pesth, 1896. Mr. Fischer was in 1895 
made Knight of the Order of the Dannebrog 
by his Majesty the King of Denmark; and on 
January 1, 1896, Queen Victoria conferred the 
honour of a Companionship of the Order of St. 
Michael and St. George uponhim. For hisservices 
In connection with the transmission of Her 

ajesty's message to her people throughout the 
world on Diamond Jubilee Day he was presented 
with the jubilee commemoration medal. His 
Majesty the Emperor of Austria has also been 
pleased to command the expression of his 
highest acknowledgments of Mr. Fischer's ser- 
vices at the International Telegraph Conference 
at Buda Pesth in 1896 to be conveyed to Mr. 
Fischer. On his retirement from the Govern- 
ment service in 1898 he received the honour of 
knighthood from Her Majesty. Sir Henry is & 
director of the Eastern Telegraph Company and 
in December, 1899, the German Emperor con- 
ferred upon him the Royal Order of the Prussian 
Crown of the second class. 


FISHER, William Olark. 
А full Notice appeared in this Handbook for 1899. 


FITZ-GBRALD, Desmond G. Born 1834. 


А full Notice appeared in this Handbook for 1599. 


FITZGERALD, George Francis, F.R.S. 
Born 1851, died 1901. 


A full Notice appeared in this Handbook for 1901. 


‘FLEMING, John Ambrose, M. I. E. E., М.А. 
(Cantab.), D.Sc. (Lond.), F.R.S. Born in 
Lancaster, Nov. 29, 1849; educated at 
University College School, London ; Uni- 
versity College, London; tho Royal 
School of Mines, and St. John’s College, 
Cambridge. 

АКег an education at University College 

School and in University College, London, Мг. 
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Fleming graduated as а Bachelor of Science at 
the University of London in 1870. From 1875 
to1874 he was а Demonstrator in the Laboratories 
of the Royal College of Chemistry and private 
assistant to the late Sir Edward Frankland; and 
in 1874 he was appointed Lecturer on Physics 
and Chemistry at Cheltenham College. In 1877 
Mr. Fleming entered Cainbridge with the special 
object ot workiug under tle late Prof. Clerk 
Maxwell in the Cavendish Laboratory, Cam- 
bridge, in which place, whilst continuing his 
post-graduate studies, he carried out a long 
research, at Prof. Maxwell's instigation, com- 
paring the existing British Association standards 
of electrical resistance, with the object of 
determining their differences at different 
temperatures and determining the most prob- 
able value of the mean British Association 
ohm. On entering St. John's College he obtained 
the Entrance Natural Science Exhibition, aud 
was subsequently made а Foundation. Scholar 
in 1879, and also successively Hare Exhibi- 
tioner, Wright's Prizeman, and Hughes's Prize- 
man, this last being a special prize annually 
awarded to the Foundation Scholar most dis- 
tinguished in mathematics and natural phil- 
osophy. He took the degree of Doctor of 
Science in the University of London in 1879. 
After taking the Cambridge degree (a first clasa 
with special honours in the Natural Science 
Tripos) he was appointed Demonstrator in 
Mechanism and Applied Science to the Uni- 
versity of Cambridge, under Prof. James Stuart, 
and lectured on mechanism in the mechanical 
engineering workshops. When University Col. 
lege, Nottingham, was opened in 1881 as a 
education, university teaching and technical 
education, Dr. Fleming was selected out оба 
large number of candidates as (ће first occupant 
of the Chair of Mathematics and Physics, but 
resigned the professorship after a short tenure 
{о remove to London. On the formation of 
the Edison Electric Light Company in 1882 he 
was appointed acting electrician ; and on the 
amalyamation of the Edison and Swan Com- 
panies in 1883 retained the position of advising 
electrician to the united company, which 
position he has since held. In 1883 he was 
elected a Fellow of St. John's College, Cam- 
bridge, and in 1884 a Fellow of University 
College, London. 

In 1885 the Council of University College, 
London, resolved to create a Chair of Electrical 
Engineering, in addition to the chair of Mechani- 
cal Engineering, founded some years previously. 
They appointed Dr. Fleming as the first occu- 

ant of the chair. At that time University 
Со, London, possessed no properly equipped 
Electrical Laboratory, but Dr. Fleming threw 
himself with great energy into the work of 
creating this new department of teaching in the 
College, and in 1892 the Council decided to 
build the new Electrical and Engineering 
Laboratories. These were erected at a total cost 
of about £14,000, and were opened for use by 
H.R.H. the Duke of Connaught in 1893. Dr. 
Fleming designed all the interior arrangements 
for that part of the building devoted to elec- 
trical engineering, and it is now one of the 
niost complete laboratories in London. He has 
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there organised regular teaching in practical 
electrical woik for the engineering students, and 
that branch of the educational work in Univer- 
sity College is an important part of the applied 
science department of the College. 

When the friends of the late Sir John Pender 
desired to erect a memorial to commemorate his 
long connection with and great services to, 
Submarine  Telegraphy, a comwittee was 
formed, of which Dr. Fleming was a member, 
to undertake the work. After carefully exam- 
ining a number of proposals as to the form this 
memorial should take, the committee finally 
decided to employ the bulk of the subscribed 
funds to endow the Chair of Electrical Engineer- 
ing at University College, London, and a sum 
of £5,000, part of the sum collected by public 
subscription, was accordingly presented to Uni- 
versity College on July 2, 1897, at a public 
meeting held at the college, the Marquis of 
Tweeddale presiding. This fund was handed 
over for the maintenance of the Electrical 
Laboratory, subject to the condition that the 
laboratory should be henceforth known as the 
Pender laboratory, and the chair, occupied by 
Dr. Fleming, as the Pender Chair of Electrical 
Engineeiiug. 

Аз а public lecturer Dr. Fleming is widely 
known as a very successful platform speaker and 
experimentalist, and has the gift of holding the 
attention of large audiences. As a Gilchrist 
lecturer he has for many yearsaddressed crowded 
audiences іг all parts of England. Аз a 
Cantor lecturer he has given several courses 
of lectures at the Society of Arts on alter- 
nating currents measurement and on the 
alternating current transformer. At the Royal 
Institution, in addition to several courses of 
aiternoon lectures, on such subjects as ''The 
Induction Coil," ‘‘ Electric Illumination,“ The 
Magnetie Properties of Iron," and two courses 
of the Christmas Lectures (the first on The 
Work of an Electric Current," and the second 
on Waves and Ripples in Water, Air and 
Ether”), he has given Friday evening dis- 
courses on mauy subjects, including those on 
“The Physics of an Electric Lamp," * Elec- 
tromaguetie Repulsion," ''Electric and Mag- 
netic Kesearch at Low Temperatures,” and 
“The Electronic Theory of Electricity.” 
As an author his best known work is 
that on “The Alternate Current Trans- 
former in Theory and Practice,” published 
in “The Electrician " Series of standard text 
books, which has run into many issues, and is 
the standard treatise on this subject. Other 
books from his pen are: Electric Lamps and 
Electric Lighting," published in the sain» series 
(new edition. January, 1900), The Centenary 
of the Electiie Current, 1799-1899," ** Hand- 
book of the Electrical Laboratory aud Testing 
Room” (bo hin the same series), aud also “Short 
La ctures to Electrical Artisans" aud“ Magnets 
aud Elertrie Currents.” Не has compiled a 
usctul series ot Laboratory Notes and Forms 
for the use of electrical engineering students, 
which is of considerable assistance in systema- 
tising electrical laboratory teaching (this work 
also is in The Electrician ” Series). Besides 
teaching, lecturing and authorship, Dr. 


Fleming has found time for the prosecution 
of much original research, the results of which 
are recorded in the pages of the Proccedings 
of the Royal Society, the Physical Society, 
the Institution of Electrical Engineers, The 
Electrician, and other places. Altogether 
about fifty Papers, not including numerous 
minor contributions to current literature, stand 
recorded in his own name or jointly with 
another. In 1892 his scientific work received 
recognition by the honour of election to the 
Fellowship of the Royal Society. The Paper 
which he read in 1885 to the Institution of 
Electrical Engineers on The Necessity for an 
Electrica] Standardising Laboratory for Elec. 
trical Instruments," gave the first impetus toa 
movement which resulted in the establishment of 
the Board of Trade Electrical Laboratory. 
His numerous Papers on alternate current 
transformers have given great assistance in the 
development of tnis appliance. 

The following is a list of Dr. Fleming's 
principal published contributions to the litera- 
ture of scientific research during the last 
twenty-five years:—''On the New Contact 
Theory of the Galvanic Cell" ; Proc. Phys Soc., 
March, 1874. On the Decomposition of an 
Electrolyte by Magneto-Electrie Induction ” ; 
Proc, Brit. Assoc., Sept., 1875. “Оп the 
Polarization of Electrodes in Water Free from 
Air“; Phil. Mag., Feb., 1876. “Оп Magneto- 
Electric Induction in Liquids" ; Proc. Roy. Soc. 
1877. Problems on the Distribution of Elec 
tric Currents in Networks of Conductors"; 
Proc. Phys. Soc., June, 1885. “On Electric 
Discharge between Electrodes at Different 
Temperatures in Air and High Vacua” ; Pro. 
Roy. Soc., 1889. “Оп the Electrolysis of Gas 
and Water Pipes by the Currents from Electne 
Tramways” ; Proc. Brit. Assoc., 1898. “ Ора 
New Form of Resistance Balance“; Pror. Phys. 
5ос., Кеђ,, 1880. “Оп Daniell's Cell аза 
Standard of Electromotive Force” ; Proc. Phys. 
Soc., Aug., 1885. “А Desiga fora Standard of 
Electrical Resistance; Proc. Phys. Soc., Jan., 
1889. “Оп the Necessity for a National 
Staudardising Laboratory for Electrical Instru- 
ments" ; Proc. Inst. Elec Sng., 1885. “Оп 
Some Instruments for the Measurement of 
Eleetromotive Force and Electrical Power"; 
Proc. Inst. Elec. Eng., 1887. On Molecular 
Radiation in Incandescence Lamps" ; Proc. 
Phys. Soc., 1885, “On Molecular Shadows in 
Incandescence Lamps“; Proc. Phys. Soc., 1885. 
“Оп the Characteristic Curves and Surfaces of 
Incandescence Lamps"; Proc. Phys. Soc., 1885. 
“On Electric Lighting in Mills and Factories” ; 
Journal of the Iron and Steel Institute, 1887. 
“Problems in the Physics of an Electric Lamp" ; 
Proc. Roy. Inst., 1890. “Ап Analytical Study 
of the Alternating Current Arc”; Proc. Phys. 
Soc., 1896. "А Further Examination of tbe 
Edison Effect in Glow Lamps”; Proc. Phys. 
Soc, 1896. ‘Some Effects of Alternating 
Current Flow in Circuits having Capacity and 
Inductance"; Proc. Inst. Elec. Eug., 1891. 
“ Experimental Researchesou Alternate Current 
Transformers” ; Proc. Inst. Elec. Eng., 1892. 
A reply to the discussion on the above; 
Proc. Inst. Elec. Eng., 1893. “Оп Elihu 
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Thomson's Electromagnetic Induction Experi- | Railway Co. in August, 1882, and continued in 


ments"; Journal Sov. of Arts, 1830. “On 
Electromagnetic Kepulsion " ; Proc. Rov. Inst., 
1891. "А Method of Determining Magnetic 
Hysteresis in Straight Iron Strips“; Proc. 
Phys. Soc., 1897. The Ferromagnetic 
Properties of Iron and Steel“: Proc. Inst. of 
Sheffield Soc. of Eng., Oct.. 1897. The Photo- 
metrv of Electric Lamps" : Jour. Inst. Elec. 
Eng.. Dec., 1902. This last Paper was awarded 
the Institution Premium of £25 for the year 
1902 5 

In conjunction with Prof. Dewar the following 
Papers :—** On the Electrical Resistance of Pure 
Metals and Allo:s at the Boiling Point of 
Oxygen“; Phil. М'д., 1892. On the Electri- 
cal Resistance of Metals and Alloys at Tempera- 
tures near the Absolute Zero; Phil. Mag., 
1893. Thermo- Electrie Powers of Metals and 
Alloys at Low Temperatures”; Phil. Mag., 
1895. *''Variation of Electrical Resistance of 
Bismuth”; Phil. Мод. 1895. “Оп the 
Changes Produced in Magnetised Iron by 
Cooling to the Temperature of Liquid Ат”; 
Pro. Коу. Soc., 1896. “Оп the Electrical 
Resistivity of Bismuth at Temperature of Liquid 
Air"; Proc. Коу. Soc., 1896. "On the 
Magnetic Permeability and Hysteresis of Iron at 
Low Тетрегаштез" ; Proc. Коу. Soc., 1896. 
On the Electrical Resistivity of Pure Mercury 
at the Теп: perature of Liquid Air“; Pro:. Коу. 
Soc., 1896. “ Ор the Magnetic Permeability of 
Liquid Oxygen” ; Proc. Коу. Soc., 1896. On 
the Dielectric Constant of Liquid Oxygen“; 
Proc. Коу. Soc., 1896 “On the Electrical 
Resistance of Cooled and Magnetised Bismuth "; 
Prec. Roy. Soc., 1897 “On the Dielectric 
Constant of Ice and Alcohol at Low Tempera- 
tures" ; Proc. Коу. Soc., 1897. “Оп the Di- 
electric Constants of Ice, Glycerine and 
other bodies at Low Temperatures" ; Proc. 
Коу. Soc., 1897. On the Dielectric Соп: 
stants of Frozen Electrolytes at the Tem- 
perature of Liquid Air"; Proc. Roy. Soc., 
1897. Further observations on the above. 
* On the Dielectric Constants of some Organic 
Bodies at Low Temperatures”; Proc. Коу. Soc., 
1897. Further observations on the above. 
Оп the Dielectric Constants of Metallic 
Oxides” ; Proc. Коу. Soc., 1897. “On the 
Magnetic Susceptibility of Liquid Oxygen“; 
Proc. Roy. Scc., 1898. 

Dr. Fleming practises also as consulting 
electrical engineer, and as electrical adviser to 
several corporations and tirms has taken a con- 
siderable share in the development of electric 
lighting during the last 16 years. He has fre- 
quently acted as arbitrator in electrical disputes, 
and has for the last 17 years been closely con- 
nected with electrical expert matters, in which 
character his advice is frequently sought. He 
has always taken great interest in questions con- 
cerning popular education, and the movement 
which resulted in the establishmentof the Morley 
Memorial College in Lambeth was one which was 
greatly indebted to his personal assistance. 


FLETCHER, а. E. 
Mr. Fletcher, at the age of 17, took up 
service with the London and North-Western 


this service up till June of 1903. For the past 
10 yeara he has acted as chief assistant to the 
chief telegraph superintendent: aud engineer of 
the company, being responsible, under him, for 
all the telegraphs on the sys:em, certain por- 
tions of the electric lighting and power (both 
continuous and ројуоћазе) which came under 
his direction, and for all experimental and 
designing work in connection with safety appli- 
cations and improvements, and also for fog- 
signalling apparatus. This latter branch of 
railway work received considerable attention 
during Мг. Fletcher’s period of service. Mr. 
Fletcher has paid a somewhat lengthy visit to 
the United States, and has interested him- 
self in the subject of electric traction, light- 
ing, automatic signalling on railways, telephone 
working, and American practice in electrical 
work general. Mr. Flet-her ia an Associate 
Member of the Institution of Civil Engineers 
and а Member of the Institution of Electrical 
Engineers. He has recently commenced business 
in Manchester aa a consulting electrical engineer. 


FORBES, Prof. George, is the son of James 
David Forbes, D. C. L., LL. D., F.R.S., ke, 
Professor of Natural Philosophy at Edin- 
burgh University, and afterwards Principal 
of St. Andrew's University, who was son 
of Sir William Forbes, seventh baronet, of 
Pitsligo, the friend of Sir Walter Scott. 

The subject of ovr sketch was born in 1849, 
and educated at St. Andrew's and Cambridge 

Universities ; at the former institution he twice 

won the Grey prize for essays on solar physics and 

on meteors and shooting stars, and at the latter 
he took degree with mathematical honours, After 
leaving Cambridge, Prof. Forbes spent a year in 

Prof. Tait's laboratory at Edinburgh, and also 

worked at Greenwich Observatory under the 

late Sir G. В. Airy. He was elected Professor 
of Natural Philosophy at Anderson’s College, 

Glasgow, at the aye of 23, and remained 

there from 1872 to 1880. In 1874 he went 

out in command of the Government expedi- 
tion to Hawaii, to set up observatories, deter- 
mine the longitude, and observe the transit of 

Venus ; he went out by way of the Straits of 

Magellan, and after spending six months on the 

islands he returned by way of San Francisco, 

Japan, China, Siberia, and St. Petersburg. In 

1877, during the long Scotch Vacation, he acted 

as special correspondent to The Times in the 

Russo-Turkish War, and was the only English- 

man who gained access to the Russian camps in 

Asia. In 1881 he became manager of the 

British Electric Light Company, and worked 

the Gramme dynamo and Lane-Fox incandes- 

cent lamp, starting the first central station for 
electric light in London. In 1882 he com- 
menced to practise as consulting engineer in West- 
minster. In addition to his travels mentioned 
ађоуе, Prof. Forbes has visited and done work 
in all of the continents. He is a Fellow of 
the Royal Society, Royal Society of Edinburgh, 

Royal Astronomical Society, Physical Society, 

and Allgemeine Astronomische Gesellschaft, 

and is also a Member of the Institution of 

Civil Engineers, of the Institution of Electrical 
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Enginecrs, of the American Philosophical 
Society, of the American Institute of Electrical 
Engineers, and of the Société Internationale 
des Electriciens, and an Honorary Member 
of the Franklin Institute. In 1881 he 
was made a Chevalier of the Legion of 
Honour. He has acted as consulting engineer 
to several of the largest electric lighting com- 
pur in London and elsewhere, also to the 

estry of Paddington and other local authori- 
ties; and in this connection was the first (in 
1889) to propose and work out a plan for 
utilising refuse destructors for municipal electric 
gene) In 1890 heprepared the electrical plans 
for, and in May, 1892, he was appointed consult- 
ing electrical engineer to, the Cataract Construc- 
tion Company of New York, formed for the pur- 

se of utilising the water-power of the Falls of 

iagara. Не reported in 1893 to the Indian 
Government on the possibility of utilising 
electrically the water power rendered available 
in the Madras Presidency by the completion 
of the Periyar Irrigation works. Їп 1895 he 
visited South Africa and reported on the utilisa- 
tion of the Victoria Falls, on the Zambesi. In 
1896 he surveyed the Huka Falls, New Zealand, 
and prepared plans for carrying their power to 
the New Zealand Gold Mines In 1897.98 he 
surveyed for the Egyptian Government the Nile 
up to the 4th Cataract, and prepared plans for 
using the water-power electrically. In 1899 
he advised the Government of Mysore as to the 
machinery, &c., for transmitting electrically 
the power of the Canvery Falls to work the 
stamps, pumps, &c., of the Kolar Gold Mines. 
In 1 he served as range-taker to Col. 
Crabbe's column in the South African War. 
Prof. Forbes' most important inventions include 
а fire-damp indicator; а range finder forinfantry ; 
а dynamo for largecurrents ; an electric current 
meter ; carbon brushes for dynamos and motors; 
the iron-clad dynamo, with the exciting coils 
round the armature instead of round the field 
magnets; the novel type of dynamo suited 
for the special requirements at Niagara 
Falls; an underground system of conductors ; 
and a destructor for city refuse, suitable for 
obtaining steam power for the electric light. 
He has found time in the course of an ex- 
tremely busy career to publish works on '' The 
Transits of Venus," ‘‘ Rendu’s Theory of 
Glaciers," and reprinted ‘‘ Lectures on Elec- 
tricity’; and to contribute the following writ- 
ings on electrical subjects (amongst many others) 
to the рео mentioned :— В. A. Reports: 
"Оп Certain Connections between the Mole- 
cular Properties of Metals" (1873), ‘‘On an 
Electrical Gyrostat (1879), On the Diameters 
of Wires Required for Different Electric Currents 
without Overheating,” and On a New Arc 
Lamp" (1882). Proc. Royal Soc., Elin. On 
Diamagnetic Rotation and On the Theory 
of the Telephone " (Vol. IX., 1875-1878), On 
Transmission of Power by Alternate Currents” 
(1885). Proc. Royal Soc. : A Sensitive Form 
of Thermopile " (1886) and '* A New Telephone 
Transmitter" (1887). In the Journal of the 
Society of Telegraph Engineers : “Оп the Proper 
Dimensions of Wires to Carry Electric Currents 
without Ovcrheating ” (1884), ‘‘Kemarks on а 
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аы by Мг. Карр (1886), showing how to 
Calculate Magnetic Leakage in Dynamos,” 
„Some Electric Lighting Central Stations in 
Europe and their us " (1889), The Elec- 
trical Transmission of Power from Niagara 
Falls" (1893), and ‘‘ On Distant Electric Power 
Transmission" (1900). Journal of the Society of 
Arts: Electricity as а Motive Power (1884), 
Cantor Lectures on the Distribution of Elec- 
tricity " (1885), On the Distribution of Elec- 
tricity " (1886), ‘‘Six Lectures on Electricity " 
(1887), Cantor Lectures on Developments of 
Electrioal Distribution (1892), and on Long 
Distance Electric Transmission of Power" 
(1898). Times: Long series of Letters on the 
Paris Electrica] Exhibition (1881). Prof. Forbes 
has, in addition, written many Papers on 
astronomical and cognate subjects. 


FORDE, Henry Charles. В. 1827, d. 1897. 
A full Notice appeared т this Handbook (ог 1898. 


FOSTER, Horatio A. 


A full Notice appeared in this Handbook for 1830. 


FOURNIER D'ALBE, Edmund E. Born 
in London in 1868. 

Mr. Fournier d'Albe, though born in London 
of а Huguenot family, received the greater part 
of his education abroad, chiefly at Bonn aud 
Paris. In 1887 he returned to England and 
matriculated at London University. After 
working some time with Messrs. Willaus and 
Robinson, he obtained а studentship at the 
Royal College of Science, where he spent four 
years in study and research, eventually taking 
the Associateship in Physics and the degree of 
B.Sc. at the London University, with honours 
in mental and moral science. In 1893 he went 
to Ireland as assistant in the Physical Labora- 
tory of the Royal College of Science, Dublin, 
and since that time he has been intimately 
associated with the new Irish industrial and 
literary movement. He is a regular contributor 
to The Electrician (Contemporary Electrical 
Science "), and editor of Celtia. 


FOX, Sir Douglas, F.K.C. Born at Smeth- 
wick, May 14, 1840. 

Sir Douglas is the eldest surviving son of the 
late Sir Charles Foz, and was educated at King's 
College, London, of which college he ie a Fellow. 
He was articled to his father from 1858 to 1861, 
when he entered into partnership with his father 
and brother (Mr. Francis Fox), and has since 
practised in Westminster as a civil and mechani- 
cal engineer. He is now the senior partner in 
the firm of Sir Douglas Fox and Partners, 28, 
Victoria Street, S.W., civil and consulting 
engineers. He is в past president of the 
Institution of Civil Engineera and a member of 
the Institutions of Mechanical and Electrical 
Engineers and an honorary member of the 
Society of Engineers. Не is a J. b. for London 
and Surrey, an alderman for the latter county, 
and aleo an Income Tax Commissioner. His firm 
have designed and supervised, among other 
works, the high-level railway at Battersea, the 
Mersey Tunnel, the Liverpool Overhead Electric 
Railway, the Great Central Railway bridge over 
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the Dee and the extension of that railway to 
London, including the Marylebone terminus, 


and the Great Northern and City (underground | 


electric) Railway. Sir Douglas is also joint 
engineer to the Charing Cross, Euston and 
Hampstead (underground electric) Railway, the 
Central Argentine (now Rosario), and also the 
British Central Africa Railways, aud many 
other works. He is consulting engineer to the 
Conservancy of the River Humber, and has been 
largely employed with questions affecting tidal 
rivers, Among other schemes for which Sir 
Douglas Fox's firm is acting as consulting engi- 
neers may be mentioned the project for the 
utilisation of the Victoria Falls, in Matabeleland, 
East Africa. He acts as arbitrator; bas been 
chairinan of а Treasury Committee on Land 
Registration, and & member of the Hoard of 
Trade Committee on Communication between 
Passengers and Guards on Trains, and is a 
director of the South Indian Railway Company. 
He has made several communications to the 
Institution of Civil Engineers, and has received 
the Telford medal and tbe Telford and Manby 
premiums. He is chairman of the Locomotive 
and Rolling Stock Sub. Committees of the 
Engineering Standardisation Committee and of 
the Engineering Committee of the London 
Chamber of Commerce. He has alo a large 
Parliamentary practice, 


FROLIOH, Oscar, Ph.D., was born in 1845, 
at Berne, Switzerland, ап | studied physics 
and mathematics at the Universities of 
Berne and Konigsberg, Prussia, at which 
latter place he was pupil of Prof. F. E. 
Neumann, the author of ''The Law of 
Electric Induction." 

In 1868, Dr. Frolich was Privat docent at 
the University of Berne ; from 1869 till 1873 
he taught physics and mathematics at the 
Agricultural and Forest Academy of Hohen- 
heim ; in 1873 he entered the establishment of 
Siemens and Halske of Berliu, where he held 
the post of chief electrician and director 
of the laboratory ; in 1902 he left this firm. 
He has written a treatise on Electricity and 
Magnetism (a second edition of which was 
published in 1887) “ The Dynamo Machine, 
& Physical Description" (1886, French trans- 
lation 1887); and Оп the Determination 
of the Insul«tion and of Faults in Electrical 
Plants ” '1895) His principal Papers treat 
of the temperature of the earth, of the tem- 
perature of the interplanetary space, of the varia- 
tions of the heat of the sun, of the theory of the 
dynamo machine, of the universal Wheatstone 
Bridge, of optical demonstrations of the move- 
ment of the telephone, of alternate-current 
waves, of insulation and fault-testing in working 
electrical plants, and the theory of magnetism. 
He is now engaged in electro-chemical work, 
especially in relation to the cleetric furnace. 


Thos. Born 1832, died 1895. 
A full Notice appeared in this Handbook for 1895. 


GALTON, Oaptain Sir Douglas. B 
1822, died 1399, " is 


A full Notice appeared in this Handbook for 1809. 
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"ДАВОКЕ, Emile. Born in Germany in 1856, 
but naturalised as a British subject. 

During the ten years from 1883 to 1895 Mr. 
Garcke was identified with the progress of the 
Brush Conipany, first as secretary and manager 
then as managing director. While with the 
Brush Co. he personally superintended their 
Continental business, and he directed the policy 
of the Vienna firm of Kremenezky, Mayer and Co. 
In 1893 he accepted the position of Managing 
Director of the Electric Construction Corpora- 
tion, and during the period of his engagement 
the Company was ''re-constructed," and a 
complete reorganisation of the business was 
carried out. He was hon. secretary to Lord 
Thurlow's Electric Lighting Act Committee 
until the passing of the Amendment Act 
in 1888; and was instrumental in forming the 
Electrical Section of the Loudon Chamber 
of Commerce, of which he has been chair- 
man. During the illness of the manager of 
the County of London and Brush Provincial 
Electric Lighting Company, he undertook the 
management aud then joined the Board. Не 
represented the London Chamber of Commerce 
at the Board of Trade Conference on light 
railways. During the past few years he has 
devoted himself primarily to the develop- 
ment of electric traction in this country аз 
managing director of the Biitish Electric Ттас- 
tion Company. Не was instrumental in form- 
ing the Tramways and Light Railways Associa- 
tion. He is an original director, and has 
been managing director, of the Electric and 
General Investment Company. He is a Fellow 
of the Royal Statistical Society, member of the 
Institute of Electrical Engineers, of the Insti- 
tute of Actuaries, and of other societies, In 
conjunction with Mr. J. M. Fells he has written 
а book on '' Factory Accounts ; their Principles 
and Practice," which has been published both 
in England and in America, and has passed 
through several editions. He is the compiler 
of the '' Manual of Electrical Undertakings,” 
established in 1896. 


GAULARD, Lucien. Born 1850, died 1888. 
А full Notice appeared in this Handbook for 1889. 


*GAVEY, John, C. B., M. Inst. C. E., M. I. E. E., 
was born in Jersey, August 11, 1842, edu- 
cated at Victoria College, Jersey, and 
entered the service of the late Electric and 
International Telegraph Company in 1860. 

In 1870, on the transfer of the telegraphs to 

the State, Mr. Gavey was appointed superinten- . 

dent of the South-Eastern, and subsequently of 

the Great Western Sub-Division of the Southern 

Division of England. In 1878 he became 

superintending engineer of the South Wales 

district of eH. in November, 1892, 

he was appointed Chief Technical Officer at the 

General Post Office, London, in 1897 Second 

Assistant Engineer-in-Chiof, in 1899 Assis- 

tant Engineer-in-Chief and Electrician, and 

in 1902 Engineer-in-Chief. Mr. Gavey has 
been closely associated with most of the 
important developments of the telegraph 
anid” telephone service of the Post Office. 
When in Bristol he took one of the earliest 


* With Portrait. 
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steps in the direction of increasing the speed 
of Wheatstone working by designing the 
arrangement of placing the local apparatus, 
which indicates when readjustment of the 
relays of a repeater set is necessary, in a hich 
resistance leak on the main circuit, this leak 
being so proportioned to the line and apparatus 
resistance that the current actuating «ће relav 
15 about the equivalent of that received at the 
distant station. A little later, on tlie initiative 
of Sir William Preece, he applied himself to the 
improvement of the repeaters which were placed 
at Haverfordwest on the Irish wires. At that 
time, owing to the inertia of the relaying 
sounders then employed, the insertion of 
repeaters actually decreased the speed of 
Wheatstone working as compared with the 
results obtained in fine weather on direct 
circuits, and they were only brought iuto use 
when the insulition conditions became such 
that direct working was impossible, Following 
up the Bristol experiment he introduced repeat- 
ing direct from the relays, an alteration rendered 
possible by the use of leak circuits. with tlie 
result that the speed of Wheatstone signalling, 
instead of being reduced, was immediate] 
doubled on the iusertion of the repeaters, Weed 
thenceforth were constantly retained in circuit, 
About the date of his removal to Carditf the 
telephone was introduced, and he forthwith 
devoted his attention to this new development. 
The result was that by the summer of 1881 the 
first trunk telephone liue connecting exchanges 
in two separate post towns in Great Britain 
(Carditf and Newport) was erected and brought 
into use, Subsequently Mr. Gavey was re- 
quested by Sir William Preece to carry out a 
series of experiments on wireless telegraphy, 
which have been described in Papers read before 
various institutions. In the course of some 
of these trials Mr. Gavey obtained the first 
successful result in so-called wireless telephony, 
having in 1899 obtained articulate speech 
between two parallel wires on opposite sides of 
Loch Ness. This led subsequently to Шо 
establishment of a permanent wireless telephonic 
service between the rocky islets known as the 
Skerries and the mainland near Holyhead. 
Later, when the Post Office decided on the 
acquisition of the trunk telephone system in the 
United Kingdom, he was entrusted with the 
duty of valuing the trunk lines to be acquired 
from the National Telephone Co., and subso- 
quently with the organisation and development 


.of that system. А little later, when the exten- 


sion of the local service of the Post Office was 
decided upon, he visited various countries in 
Europe and Атпепса to enquire into and report 
on the systems in actual use, and finally he was 
called upon, amongst his other duties, to design 
and supervise the construction of the Post 
Office system of telephone exchanges in the 
metropolitan district, He acted as juror in 
the electrical section of the Paris Exhibition 
of 1900, and was appointed an otlicial delegate 
to the International Electrical Congress which 
was held in connection with the Exhibition. 
He likewise attended, as an official delegate, the 
оа International Congress on Wireless 
elegraphy held in Berlin in 1908. 


Whilst in Cardiff he took an active share in 
the educational development of the town. Не 
was for several years a member of the free 
library and museum, and of the Technical 
Education Committees. He was for a consider- 
able period hon. secretary, and finally president, 
of the Cardiff Natural sts’ Society. Не has, 
amongst other contributions, read the following 
Papers at the Institution of Electrical Engineers: 
“On Earth Borers for Telegraph Pols”; > On 
Insulators for Aerial Telegraph Lines"; On 
the Telephone Trunk Line System in Great 
Britain"; “Оп Telegraphs and Telephones at 
the Paris Exhibition“; and on Telephones " 
before the Society of Arts; in addition to 
Papers of purely local interest and ccntribu- 
tions to the technical press. 


GAY, Albert, was born аб Barnstaple, April 
30, 1859, and received his training in the 
theoretical part of electrical science at the 
Literary and Scientific Institution. 

After & course of practical work at the 
Lambeth works of the Brush Company, he 
joined, in 1881, the statf of Hammond and Co., 
and was for nearly four ycars engaged in putting 
down installations for that firm and for the 
Yorkshire Brush Company aud the Birmingham 
and Warwickshire Company. From the close 
of 1884 to 1887 he was occupied in the West of 
England in general consulting and experimental 
work, and in putting down private installations 
on his own account. [n the latter year he 
accepted the post of chief of the wiring depart- 
ment in the House-to-House Company, with 
whom he remained until the beginning of 1889, 
when he was offered the position of chief 
engineer to the Eastbourne Electric Light Cow- 
pany, whence he shortly passed to Brighton, 
where he served as manager and chief engineer 
to the Brighton and Hove Company. Шш 1891, 
Mr. Gay returned to the House-to-House Сош- 
pany, as manager and chief engineer, at Weet 
Brompton. In June, 1894, he was choseo by 
the Islington Vestry to draw up specifications 
for plant, and to design and erect their electric 
light works, to act as technical adviser to the 
Vestry, and to take charge of the works when 
complete. Не із a member of the Institution 
of Electrical Engineers, and was appointed ов 
the Committee re Standardisation. Не was а 
member of the first Couucil of the Municipal 
Electrical Association, and is joint author of а 
text book upon Central Station Electricity 


Supply.” 


GEE, William Winson Haldane, B.Sc. Lond. 
orn 1857. 
A full Notice appeared in this Handbook for 1899. 


GEIPEL, Wm., MIKE Born September 
15. 1 ; was educated at Bristol Grammar 
School ands at the College of Physical 
Science, Newcastle-on-Tyne. Не passed 
the Oxford Local Exawiuation in 1876, 
and the City Guilds Examination т 
Electric Lighting and Engineering in 
1882, in both of which he obtained first- 
class honours. | | 

Мг. Geipel served a four years“ apprenticeship 
in the workshops and drawing offices as & 
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mechanical engineer, at the well-known marine 
engine works of Messrs, T. Richardson and Sous, 
of Hartlepool, and was also six months at Heb- 
burn Collierics, county Durham, studying mining 
engineering. Subsequently he was with a firm 
of civil engineers in the City of London, by 
whom he was engaged on several important 
works, and whoin he left to enter the service 
of the Anglo-American Brush Corporation in 
1882. Shortly afterwards he was appointed 
assistant manager at their Dynamo Works in 
Borough- road. In 1884 he was sent by them 
to Edinburgh to superintend the lighting of 
the Forestry Exhibition, which was exclusively 
carried out by the Corporation under his super- 
vision to the entire satisfaction of the com- 
mittee, Subsequently, Mr. Geipel negotiated 
and carried out for the Brush Company a large 
number of electric light installations ш England 
and Scotland, and opened branch осе» in 
Edinburgh and Glasgow, which were under his 
charge, as the Company’s superintendent for 
Scotland, up to 1889. Upon the furmation of the 
Scottish Electrice Supply Company Мг. Geipel 
became one of the Directors. For two years 
ое то his leaving Edinburgh ће also 
eld an appointment at the new Heriot- 
Watt College as lecturer in Electrical 
Engineering. In 1989, owing to the rapid 
development of their business in the light- 
ing of towns, the Bresh Company found it 
nccessary to appoint a central station engineer, 
and selected Mr. Geipel for the post, in which 
capacity he bad contro) of the designing, work- 
ing, and equipment of the Brush Company’s 
central stations in this and other countries. 
Upon the re-atrangement of the Brush Com- 
'any's staff in 1892 he was appointed their 
Superintending Engineer, which position he held 
for five years, He then resigned, atter 15 years 
in the Brush Company's service (being one of 
their oldest officers), to enter into partner- 


ship with Mr. F. M. T. Lange. The new 
firin purchased the Westminster business 


of the late well-known firm cf Paterson aud 
Cooper, and are carrying on this business in con- 
juection with other work. At the annual meet- 
ing of the Institution of Mechanical Ergincers in 
London, 1888, he read a Paper on “The Position 
and Prospects of Electricity as Applied to 
Evgiueering," and at the meeting of the 
British Association in 1898 a Paper on Electric 
Power and ita Application on the Three- Phase 
System to the british Wagon and Carriage 
Co.'s Works," both of which were published in 
the leading electrical and engineering journals in 
this and other countries, He is one of the 
authors of Geipel and Riigour's © Electrical 
Engineering Formule,” eneot The Electrician” 
Series of Standard Scientitie Werks, а second 
edition of which was issued in 1903. He is the 
patentee of several useful inventions, an ongst 
which may be mentioned the Geipel steam trap. 


GERARD, Eric. 
22, 1856. 

In 1878 he left the University of Lieve with 
the honorary degrees of Ingenieur des Mines 
and Ingenieur des Arts et Manufactures, ар | 
completed his electrical studics at the Ecole 


Born at Liege, September 


Supérieure de Telégraphie. He then became 
engineer in the Belgian State Telegraph Ser- 
vice, and in 1833 was called upon to take 
charge of an el:ctro-techrical institute which 
had been founded in connection w.th the Liege 
University. This institute is dne to the princely 
gifts of M. Montefiore, a Senator, and is in- 
tended to educate electrical engineers. Since 
1891 this Institute has possesse i а building of 
which Prof. Ayrton said in his Presidential 
Address to the Ins itution of Electrical Engi- 
neers in 1892: ‘When I tell you that there are 
rooms fur small direct-cnrrent dynamos, sepa- 
rate rooms for large direct-current dynainos, 
separate гоошз for aiternators, and that every 
three students have a separate little laboratory, 
with the uecessary measuring instruments, all 
to thems.lves, your educational mouths will 
water, as mine did." In 1902 the increasing 
number of pupils has caused M. Montefiore to 
double the laboratories, to build an auditorium 
for 500 students and a club for their social uso. 
Prof. Eric Gerard is also the author of 
“Elements d' Electrotechnique, which has 
been translated into German ; of“ Leçons sur 
l'Electricite" (five editions of which have been 
issued in less than six years); and of several 
memoirs on the instruction and practical mea- 
surement of electricity. He has published 
“Mesures Electriques” and “Traction Elec- 
trique.” Prof. Gerard has had several flattering 
olleis to manage industrial concerns, but he has 
preferred to continue in his educational career 
and to practise as a consulting engineer. He is 
a Chevalicr of the Legion of Honour, of the Iron 
Crown, of Leopold, and other valued orders. 


GERARD, ERNEST. 
Belgium, in 1848. 

Leaving the University at Liége in 1872, with 
the diplomas of Honorary Engineer of Mines 
and о: Arts and Manufactures, M. Gerard 
entered the service of the Belgian State Rail- 
ways iu 1873, and until 1886 acted as engi- 
neer of the traction and stores branch of the 
department. Having been appointed chief of 
the Cabinet of the Minister of Railways, Posts 
and Telegraphs, he has not ceased to interest 
himself particularly in electric traction, a sub- 
ject of which he made a special study after the 
1881 Paris Exhibition, to which he had been 
delegated to study its early applications. 
Various contributions of M. Gerard have 
appeared in technical journals and in sccieties’ 
transactions, notably, “ Ош the Means of 
Increasing the Power of Locomotives,” on the 
results of a series of comparative trials carried 
out under his direction in order to compare the 
steam elliciency of iron and copper tubes in loco- 
motives, and especially on the rise and progress 
of electric traction. In 1897 he published his 
well-known work Traité complet d’Electro- 
Traction,” a methodical exposition of all types 
of electric traction installations and works 
carried out up to that period, with their indus- 
trial and financial results. The same year he 
prepared statistics of European tramways, in 
which are set out the principal track and equip- 
ment data for the lines of each country. Recently 
M. Gerard published the results of the trials 


Born at Namur, 
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made on several electrieally- equipped cars of 
the Belgian State Railways, with special 
reference to the suspension and excitation of the 
motors, the means of regulating the speed 
and the resistance of motor cars on railways. 
M. Gerard was president of the Société Belge 
d'Electriciens for the years 1900 and 1901. He 
has been entrusted with the general inspection 
of electric traction and power transmission 
installations by the Belgian Government. 


GERHARDI, Charles Alexander, M. I. E. E. 
Born 1837. 
A full Notice appeared in this Handbook for 1902. 


GIBBINGS, Alfred Hors will. Born, 1866. 
Educated at Alexandra Park College, 
Hornsey, Middlesex. 

Mr. Gibbings was apprenticed to the firm of 
Messrs. Joseph Baker and Sons, mechanical 
engineers, of Willesden, and City-road, London. 
Between 1883 and 1889 Mr. Gibbings was а 
diligent and attentive student at the evening 
classes and laboratoriesof the Finsbury Technical 
College, under Profs. Ayrton and Perry, and 
afterwards under Prof. S. P. Thompson. Having 
completed his apprenticeship, the subject of this 
sketch worked as an ordinary fitter and turner, 
first with the Edison and Swan Company, and 
subsequently with the India-Rubber Company, 
at Silvertown. Leaving the bench and lathe, 
he became draughtsman to Messrs. E. В. and F. 
Turner, of Ipswich, and in the following year 
was appointed electrician with the P. and О. 
Steam Navigaton Company and visited India and 
Australia. In 1889 Mr. Gibbings superintended 
the erection and subsequent working for 12 
months of the Liverpool Silver and Copper Com- 
peny's electro-deposition plant. The following 
year he fitted up the s.s. “Ophir,” one of the 
Orient Line of steamships, with 800 lights and 
four compound engines and dynamos. The next 
two years saw him superintending the laying of 
the maius in the north division of the City of 
London, for the City of London Company,and from 
1892 to 1893he held the post of electrical engineer 
to the Hove Commissioners. In 1895 Mr. Gibbings 
received the appointment of borough electrical 
engineer of Hull, where he remained for over 
two yeara, and was fortunate in finding most 
satisfactory results accrue from the working of 
the central station. In November, 1895, he left 
Hull on accepting the post of electrical engineer 
to the Corporation of Bradford, and in 1900 
relinquished this post in order to devote 
himself to consulting practice. In 1901 he 
accepted the position of engineer-in-chief to the 
Stalybridge, Hyde, Mossley and Dukinfield 
Tramways and E'ectricity Board. Mr. Gibbings 
was elected president of the M.E. Association 
for the year 1898. Mr. Gibbings is the 
author of a number of Papers read before 
various scientific and technical societies 
and institutions, and has also made шапу 
contributions to the electrical and engineering 
journals. The following Papers upon electrical 
subjecta have been read by Mr. Gibbings:— 
“ Electricity on Board Ship and ita Application 
as Motive Power (ог Auxiliary Machinery," 
before the Hull Institute of Engineers and Naval 
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Architects, November, 1894 ; The Commercial 
Possibilities of Accumulators for Tramcar Trac- 
tion considered as a Municipal Undertaking,” 
before the Northern Society of Electrical 
Engineers, Manchester, December, 1894; 
“Extension of Electric Supply to Outlying 
Districts,” before the Municipal Electrical 
Association Annual Convention at Brighton, 
June, 1896; “ Fundamental Principles of Elec- 
trical Apparatus,” before the Bradford Scientfiic 
Association, January, 1897 ; “ Electricity Supply 
at 230 Volts,” before the Northern Society 
of Electrical Engineers, Manchester, February, 
1897 ; “ Municipal Aids to Wiring,” before the 
M.E. Association Second Annual Conven- 
tion (Manchester), June, 1897 ; “ The Registra- 
tion of Small Currents used for Electric Lighting 
or other Purposes,” before the Institution of 
Electric Engineers, May, 1898 ; “ The Applica- 
tion of the Electric Motor to Small Industrial 
Purposes and its Effects on Trade and on the 
Community Generally,” before the British 
Association, 1898 ; “ The Electrical Driving of 
Factories,” before the Northern Society of Elec- 
trical Engineers, March, 1900 ; “The Design and 
Location of Electric Generating Stations,” before 
the British Association, 1900; The Conveyance 
of Goods on Electric Trolley Lines,” before the 
British Association, 1901. 


GILES, Alfred Sharman. Born December, 
1866, is the fourth son of the late Rer. 
W. T. Giles, M.A., of Chester. Educated 
at а private school. 

Mr. Giles served his time with the Edison 
Electric Light Co., joining them in January, 
1883, and passed through the shops, drawing 
office, and constructing department. On the 
amalgamation with the Swan Electric Light Co., 
he was placed on the engineering staff of the 
united companies as assistant at the central 
stations at Holborn Viaduct and Victoria, and 
afterwards was in charge of the erection and 
running of several large lighting plants, in- 
cluding the lighting of the South Kensington 
Exhibitions. In 1887 Mr. Giles was engaged in 
designing the arrangement of the Adelphi 
lighting station, which has since become the 
Charing Cross and Strand Electricity Supply 
Corporation, and during 1888 he was manager 
of the fittings department at Ediswan works at 
Ропдегв End. In 1889 he was engaged by 
Messrs. Thompson, Ritchie and Co. to take 
charge of the design and erection of the central 
station at Colonia, River Plate, and he worked 
the station for six months after completion. lu 
1891 Mr. Giles returned to this country and 
accepted the position of engineer to Messrs 
Thompson, Ritchie and Co., and carried out 
numerous electric light and power works in 
London and the provinces; and in January, 
1895, he was appointed chief engineer and 
manager to the Blackburn Corporation ејес- 
tricity department. In August, 1898, on the 
taking over of the tramways by the Corporation, 
he was also appointed engineer and general 
manager of the tramways department. Mr. 
Giles is a member of the Institution of 
Electrical Engineera, and of the Municipal 
Electrical Aesociation, 
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"GILL, Frank, M. I. E. E., born at Castletown, 
Isle of Man, Det. d. 1866. Educated at private 


schools at Isle of Man and Southport. 

Mr. Gill entered the service of the United 
Telephone Co., in London, in Oetober, 1882, 
and was afterwards appointed to the post of 
electrican to the Telephone Co. of Ireland, 
which position he held until 1890. In that 
year Mr. Gill was appointed chief electrician 
to the National Telephone Co. for the 
Liverpool district and organised and erected 
the first large М.С. subscribers’ board in 
the United Kingdom. On this board storage 
cells were for the first time used in regular tele- 
шо exchange working. About this period also 

E Gill introduced auto-signalling on junctions, 
and carried out some special work on duplex 
telephony. At the end of 1895 he was appointed 
menager of the North Lancashire telephone 
district of the National Company, and. subse- 
quently. district manager of the Dublin and South 
of Ireland district. This appointment he held 
until 1896, when he was promoted superin- 
tendent for Ireland. From that time until 1902 
he was engaged in developing the Coinpany's 
operations in Ireland, aud on the resignation 
of Mr. Dane Sinclair the directors of the 
National Company selected Mr. Gill to fill the 
post of engineer-in-chief to the company, with 
quarters at the head offices in London. This 
position carries with it many important duties 
and calls for special knowledge of the technics 
of telephony, and Мг, Gill's lite-long connection 
with telephone work, and especially his past 12 
years' varied experience at Liverpool and Dublin, 
both important telephone centres, will stand 


him in good stead in connection with the duties 


he has now taken over. Mr. Gill is the author 
of several Papers dealing with the commercial 
side of telephony and of “А Note on a 
Hurnmipg Telephone," and “А Hydro-Electric 
Phenomenon,” both of which were read before 
the Dublin local section of the Institution of 
Electrical Engineers, for which Mr. Gill acted as 
local hon. sec. during its formation and until he 
left Dublin in 1902. 


GIMINGHAM, Edward Alfred. 

Born in London in 1871 and educated at the 
City of London School, Mr. Gimingliam received 
an early training in the private laboratory of his 
brother, the late Charles Henrv Gimingham, so 
well known for his expert glass blowing and 
improvements in the Sprengel air pump and 
Swan lamp, and who was appointed manager of 
the Swan Electric Light Co.'s works at New- 
castle-on-Tyne. This Company was converted 
into the Swan United Electric Light Co., and in 
1884 thesubject of this sketch joined that service 
and worked under his brother at Newcastle, and 
on the amalgamation of the Swan United Elec- 
tric Light Co. with the Edison Electric Light 
Co. the works were moved to Loudon and Mr. 
Gimingham continued toserve under his brother. 
His first work of importance was the preparation 
of Edison’s lampblack and tar filaments, which 
figured so prominently in the Law Courts when 
the Edison patent was upheld. In 1888 Мг. 
Gimingham became deputy manager to his 
brother, whose failing health obliged а long 
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sojourn abroad. On the death of his brother in 
1889 Mr. Gimingham was appointed hiis successor, 
and took over the entire management of the 
Edison and Swan Coin extensive works at 
Ponder's End, Middlesex. During Mr. Giming- 
ham's term of management numerous extensions 
were carried out under his direction, the size of 
the works and the number of hands employed 
being trebled. Mr. Gimingham was responsible 
for the company's exhibit at the Crystal Palace 
in 1893, which included the conception and 
carrying out of the huge screen of glow lamps 
and the many changing designs and colours so 
popular during the run of that exhibition. In 
1894 he became technical adviser to the Edison 
and Swan Co. and still retains the position of 
manager of the lamp manufacturing department 
in London. 

Mr. Gimingham during his long connection 
with glow lamp manufacture has designed many 
special appliances for dealing with the efficient 
and economical manufacture of both special and 
ordinary types of lamps, and is the patentee of 
improvements in lamps, holders and switches. 
He is a member of the Institution of Electrical 
Engineers and of other scientific societies and 
institutions. 


GISBORNE, Frederick Newton. 
1824, died 1892. 


A full Notice appeared in this Handbook for 1892. 


GLADSTONE, voan, Hall, D.Sc., F.R.S. 
Born 1827, died 1 
A full Notice E in ate Handbook for 1900. 


GLAZEBROOK, R. T., M.A, D.Sc., F.R.S. 
Born at Liverpool, Sept. 18, 1854. Educated 
at Liverpool College and Trinity College, 
Cambridge. 

After an education at Liverpool College Mr. 
Glazebrook entered at Trinity College, Cam- 
bridge, in October, 1872. In 1875 Ъа was elected 
a foundation scholar, in 1876 proceeded to the 
degree of B.A. as fifth Wrangler, and in 1877 
was elected a Fellow of his college. Imme- 
diately after taking his degree he commenced 
the study of physics at the Cavendish Labora- 
tory, under Clerk Maxwell. He was appointed 
demonstrator of physics by Lord Rayleigh in 
1880. a post which he held for over 10 
years. On resigning the post of demon- 
strator he became assistant director of the 
laboratory, and held this position until 1898. 
From 1881 to 1896 he was lecturer and 
assistant tutor of Trinity College, and 
during a great portion of this time had the 
charge of the natural science and medical 
studenta of the college, acting as the director 
of their studies. From 1896 to 1898 he was 
senior bursar of the college, a position which he 
resigned in the latter year to take up the office 
of principal of University College, Liverpool. 
In 1899 he was appointed by the Royal Society 
as the first director of the National Physical 
Laboratory. Mr. Glazebrook was elected a 
Fellow of the Royal Society in 1882, and served 
on the council in the years 1892-94. While at 
Cambridge he was for some time secretary and 
afterwards treasurer of the Cambridge Philo- 


Born 
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ворса] Society, and also served on nume- 
rous committees and  syndicates, being, 
when he left, a member of Council of the 
Senate, and of the Financial Board, and secre- 
tary of the General Board of Studies. 
He was for a number of years secretary of 
Section A of tbe British Association, and in 
1893 acted as president at Nottingham. He 
has held the post of secretary of the Electrical 
Standards Committee of the Association since 
1883, and was iutimately concerned with the 
negotiations which resulted in 1892, at the 
Edinburgh meeting, in the accepted definitions 
of the international standards of electrical 
measurement. During the same year he was a 
member of the Board of Trade Committee on 
Electrical Units, and was responsible for the 
determination in terms of the standards of the 
British Association of the national standard of 
resistance, and assisted in designing and superin- 
tending the construction of the ampere balance by 
means of which the unit of current is measured. 

Mr. Glazebrook has contributed a number of 
Papers to the Transactions of the Royal Society 
and other publications. Among these are the 
following published іп the PAZ. Trans.: “Оп 
the Refraction of Plane Waves in a Biaxial 
Crystal,” “On Double Refraction and Disper- 
sion in Iceland Spar," “On Reflection at the 
Surface of a Uniaxial Crystal,” “ On the Value 
of the British Association Unit of Resistance in 
Absolute Measure,” On the Specific Resistance 
of Mercury,” “On Clark's Cell as a Standard 
of Electromotive Force." Recent reporta 
of the Electrical Standards Committee of 
the British Association contain accounts 
of much of his work on electrical measure- 
mente, and other papers аге to be found 
in the Pail. Mag., the Proceedings of the 
Cambridge Philosophical Society, and else. 
where. He is the author of text-books on 
" Physical Optica,” and (in conjunction with 
Mr. Shaw) on “ Practical Physics ” in the Text- 
book of Science Series, and has written a 
number of books on elementary physics for the 
Cambridge Natural Science Series. The“ Life 
of Clerk Maxwell" in the Century Science 
Series was hy him, and he has contributed to 
the National Dictionary of Biography the 
articles on Newton, Joule and Maxwell. 

Mr. Glazebrook is а member of the Royal 
Society, the Physical Society, the Cambridge 
Philosophical Society, the British Association, 
and the Atheneum Club. 


GOOCH, Sir Daniel. Born 1815, died 1889. 
A full Notice appeared in this Handbook for 1890. 


GOOLDEN,WalterT. Born 1848, died 1901. 


А full Notice appeared in this Handbook for 1898. 


GORDON, J. E. Н. Born 1852, died 1895. 


A full Notice appeared in this Handbook for 1593. 


GORE, George, LL. D.(Edin.), F.R.S. Born 1826, 
A full Notice appeared in this Handbook for 1399. 


GORHAM, John Marshall. Born Nov. 25, 
1653. Educated at Tonbridge School, 
1865-70. 


Мг. Согћаш is the eldest son of John Gorham, 


| 


} 


t 


i 


M.R.C.S. He was articled to Messrs. Robey 
& Co., of Lincoln, in 1870. When out of the 
shops and drawing office he was employed for 
about six years in erecting machinery for Messrs. 
Robey in Spain, Italy, france, and other parts 
of the Continent, first coming in contact with 
the electrical branch of work at the Paris Elec- 
trical Exhibition, 1881. In 1886 the business 
of Drake and Gorham was founded, and Mr. 
Gorham is now joint managing director of Drake 
and Gorham (Ltd.). He is also a director of the 
Daimler Co., Coventry, aud of the D.P. Battery 
Co., a member of the Institution of Electrical 
Engineers and of the Civil Engineers, and а 
fellow of the Physical Society. 


GRAVES, A., M. I. E. E. Born 1828. 
A full Notice appeared in this Handbook for 1902. 


GRAVES, Edward. Born 1854, died 1892. 
А full Notice appeared in this Handbook for 1892. 


GRAVES, James, M.I.E.E. Born at Ches 
terton, near Cambridge, August 4, 1833, 
and educated at Cambridge till 1844. 

Mr. Graves studied with and assisted his 


' father at Meppershall, Bedfordshire, until 1848, 


————— — 


when the latter removed to Kent, having been 
appointed master of the school at Hoo, St. 
Werburgh, near Rochester. In 1850 Mr. Graves 
was appointed by the Rev. Thomas Dale as 
assistant master at St. Pancras National School, 
Euston-square, London. On 26th December, 
1852, he entered the service of the Electric 
Telegraph Company, Founders'-court, Lothbury, 
and was transferred in February, 1853, to the 
Southampton Station. In 1857 he was, at Mr. 
С. Е. Varley's request, removed from South- 
ampton to the Foreign Gallery at Lothbury, 
London, whence he was, in 1858, transferred to 
the Jersey Station of the Channel Islands Tele- 
graph Company. Не remained in charge of 
that station until, at the request of the 
then engineer-in-chief, Mr. С. Е. Varley, he 
undertook, in 1861, the duties of submarine 
electrician to the Electric and International 
Telegraph Company's steamer ©“ Monarch." 
During 1862 and 1863 he acted as Mr. Varley’s 
travelling assistant, fixed the Newcastle time- 
gun RM visited South Wales and Ireland, 
introducing to the district superintendents Mr. 
Varley's universal galvanometer, and the system 
of daily tests of the land wires in those districts. 
When the Atlantic telegraph scheme was re- 
vived in 1864 he was lent to the Atlantic Tele- 
graph Company to test the cable during its 
manufacture and shipment, as Mr. Varley's re- 
presentative, that gentleman having been ap- 
pointed as the chiet electrician to the Atlantic 
Company. Upon the sailing of the 1865 
Expedition, Mr. Graves was appointed their 
superintendent at Valentia by the Atlantic 
Telegraph Company, which appointment Was 
SE when the 1866 Expedition proved suc- 
cessful, and the working of the cables was taken 
up by the Anglo-American Telegraph Company. 
From June to October, 1870, Mr. Giaves acted 
as electrician to the Anglo-American Tel: graph 
Company's steamer Robert Lowe" during the 
repairs of the 1866 cable oft Newfoundland, and 
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of the French Atlantic cable otf Cape Salle, 
Nova Scotia; and in June and July, 1874, 
he acted in s similar capacity on board "he 
s. a. Minia” during the repair of the 1866 
cable off Valentia. In 1879, in conjunction 
with the late Mr. J. B. Stearns, he suc. 
ceeded in establishing duplex working upon 
the 1874 Anglo-American cable, and has since 
applied Mr. Stearns’ system of duplex working 
to the 1873 and 1880 cables belonying to that 
company. In 1882, when the German Union 
Telegraph Company laid their cable from 
Valentia to Emden, North Germany, Мг. 
Graves was appointed to the superintendentship 
of the Сегшал Union Company, jointly with 
that of the Anglo-American Company. On 
January 1, 1889, the German Government 
took over the working of the Emden cable, 
retaining Mr. Graves in the same position as 
he held under the German Union Company, 
until Angust, 1900, when, communication be- 
tween trermany and the United States having 
been established by the German Government, 
via the Azores, the working of the Einden- 
Valentia cable ceased. Mr. Stearns’ system 
of duplex was applied by him to the 
German cable, and Dr. Alen, Muirhead's 
system to the 1894 cable. Mr. Graves has 
contributed several Papers to the Institution 
of Electrical  Eujnneers, amongst which 
those on Earth Currents,” on “Vibra. 
tions due to Earth Plates," and on ''Curbed 
Signals for Long Cables," attracted much atten- 


tion. He has been a memberof the Institution of 


Electrical Engineers since its tormation in 1872. 


Не ша member of the Society of Arts, and a 
Membre Fondateur of the Societe Internationale 


des Electriciens. 


GRAY, Elisha. Born 1835. 


A full Notice appeared in this Handbook for 1898. 


GRAY, Matthew. Born 1821, died 1901. 
A full Notice appeared in this Handbook for 1557. 


GRAY, Prof. Andrew, LL.D., F.R.S., was 


born in Fifeshire, in 1847. 

After a beginning of scientific study made in 
Edinburgh, Mr. Grav entered the University 
of Glasgow, and, on the completion of the 
usual curriculum, graduated Master of Arts, 
gaining at the same time the Eglinton Fellow- 
ship in Mathematics and Natural Philosophy. 
After holding for two years an experimental 
scholarship in Electricity and Magnetism given 
by Иг. Heugh,of Tunbridge Wells, to the Ander- 
sonian University, Glasgow, he was asked by Sir 
William Thomson to become his private secretary 
and experimental assistant. While serving in 
this capacity Mr. Gray had, for a short time, 
asa fellow student Prof.Johu Perry, and assisted 
with his brother (Mr. Т. Grav) in the carrying 
out of the greater part of Sir William Thomson's 
researches on the Effects of Stress on Mag- 
hetisation.” This post Mr. Gray held until 
1880, when he was appointed by Sir William 
*homson, as Professor of Natural Philosophy 
№ the University of Glasgow, to the 

her post of official assistant. In 1884, 
90 the fonndation of the University 
College of North Wales at Bangor, Mr. 

Пу was appoirted Professor of Physics 


in that institution, and held that post until 
October, 1899, when he was elected to the 
Chair of Natural Philosophy in the University 
of Glasgow. In 1892 Mr. Gray contributed a 
series of articles to Nature on ‘ Electrical 
Measurement," and these were reprinted, with 
additions, in a small hook entitled © Absolute 
Measurements in Electricity and Magnetism 
which was published by Macmillan and Co, in 
1834. A second and greatly enlarged edition was 
published in 1839, and was followed in 1892 by a 
general treatise on The Theory and Practice 
of Electrical Measurements," The tirst volume 
of a treatise on Magnetism and Electricity“ 
was published for him by Macmillan and Со. 
in 1898, aud in 1901 Messrs. J. апа А. Churchill 
published the first volume оба ‘ Treatise on 
Physics," which has recently been translated 
into German. He has also written, in conjunc- 
tion with Prof. С. В. Mathews, a ‘* Treatise 
on Bessel Functions,” which appeared in 1895. 
resides these works Prof. Gray is the author of 
several Papers on electric and magnetic subjects, 
some of them in conjunction with his brother, 
Prof. Thomas Gray, now of Terre Haute, U.S.A. 
Prof. Gray isa Fellow of the Royal Societies of 
London and Edinburgh, and a Member ot the 
Institution of Electrical Engineers. He received 
in 1896 the degree of LL.D. honoris causé from 
the University of Glasgow. 


GREENER. John Henry. B. 1829. d. 1895. 


A full Notice appeared in this Handbook for 1590. 


GREENHILL, John Hayton. Born 1846. 


A full Notice appeared in this Handbook for 199), 


GROVE, Sir William. Born 1811, died 1897. 


A full Notice appeared in this Handbook for 1597. 


GUILLAUME, Ch. Ed. Born Feb. 15. 1861. 

Commenced the study of physica at Neuchatel 
(Switzerland) under Schneebeli, and finished 
at the Ecole Polytechnique Federale and at the 
University of Zurich, where he worked under 
the direction of H. Е. Weber. Since 1885 ће has 
been attached to the Kureau [International des 
Poidset Mesures, where heissub-director. Ile was 
a member of the Commission of the International 
Electrical Congress in 1889, and of the Commission 
appointed by the Societe Internationale des 
Electriciens for the discussion of questions con- 
cerning electrical units, In 1892 he took part 
in the discussion on the reform of electrical 
units by the Commission. appointed by the 
british Association, of which he із а corre- 
sponding member. M. Guillaume lias written 
the following works: —“ Les Condensateurs 
Electrolytiques" (1883); Recherches sur le 
Thermoinetre à Mercure," which have appeared 
in various numbers of the T'ransactions of 
the Bureau, and in particular а Paper entitled 
“Etudes Thermométriques" (1886) In con- 
junction with M. J. В. Benoft (Director of the 
Bureau International), he has taken part in the 
determination of the original standards distri- 
buted to the States of the Metrical Convention, 
and in the measure of their expansion. That 
work has been described in Papers entitled 
“ Metres Prototypes,” “ Métres à Bouts,” &с. 
(Travaux et Mémoires du Bureau uci aa 
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He has also devoted some time to the study of 
the geodetic rules of the principal European 
countries. A careful study of the properties of 
nickel stee]—deacribed in a work, Recherches 
sur le Nickel et ses Alliages —led М. Guil- 
laume to the discovery of the least expansible 
material ever known, viz : nickel steel with 56 
per cent. nickel, whose thermal expansion is 
only one-tenth that of platinum, now much in 
use for pendulum rods, standard scales, tapes, 
&c. In addition, he has discovered some cheap 
alloys of the same expansibility as glase auitable 
to replace platinum for several purposes, es- 
pecially as conductors for glow lamps. These 
various employments of nikel steel are de 
scribed in the work “Тез Applications des 
Aciers au Nickel" 

M. Guillaume has made a very carefully 
executed determination of the variation of the 
resistivity of mercury with the temperature. 
M. Guillaume has written a “ Traité de Ther- 
mométrie,' a hand- book entitled Unités et 
Ftalons," a work on “ La Convention du Métre 
et le Bureau International," a popular work on 
„Les Radiations nouvelles, and has translated 
Prof. C. Vernon Boys’ work, “ Soap Bubbles" ; 
in addition he has made numerous publications 
in various subjects, but principally on unitas, 
the measurement of resistances, photometry, 
metallurgy, chronometry, as well as a number 
of more popular scientific subjects. М. Guil- 
laume was appointed foreign generel secretary 
of the International Congress of Pbysics held in 
Paris in 1900. 


GULOHER, R.J. Born 1850. 
A full Notice appeared in this Handbook for 1902. 


„John Henrik, A. M. Inst. C. E., 
M. I. E. E. Born 1869. 
A full Notice appeared in this Handbook for 1900. 


*HAMMOND, Robert, M. Inst. C. E., M. I. E. E. 
M. I. Mech. E. Born at Waltham Cross, 
Herts, Jan. 19, 1850; and educated at the 
Nunhead Grammar School. 

Mr. Hammond, who is now practising as а 
consulting electrical engineer, was one of the 
pioneers of electric lighting in this country, 
having taken up electrical engineering in 1 
in connection with the engineering business 
established by himin Middlesbrough and Loudon. 
Becoming the first concessionnaire of the Brusk 
Company, he was largely instrumental in popu- 
larising the Brush arc machine in this country, 
and ша it in many of the principel 
iron and steel works in the United Kingdom. 
On the invention of the Swan incandescent 
lamp Mr. Hammond turned his attention to 
central station lighting, and laid down the first 
works in this country where electricity was dis- 
tributed from а centre for incandescent lampe 
by high-tension—viz., those at Brighton, East- 
bourne, and Hastings. These undertakings have 
been purcuased by the respective Corporations. 

In 1883 he publisbed the first book written 
on the subject of private house electric lighting 
(under the title of the * Electric Light in Our 
Homes), and Mr. Hammond claims that his 
house at Highgate was the first house in Europe 
lighted from top to bottom with the incan- 


e * With Portrait. 


descent electric light, and depending upon it 
solely for illumination. In 1885 and in 1888, 
he visited the United States, and inspected, 
on each occasion, the principal electric light 
works between New York and San Francisco. 
In 1901 he again paid a visit to the United 
States in order to study the developments 
in electric traction. Мг. Hammond laid down 
the electricity supply works at Ayr (Scotland), 
Blackpool, Burton-on-Trent, Canterbury, Coven- 
try, Dublin. Eastbourne, Gloucester, Hackney 
(London), Hastings, Hornsey (London), Leeds, 
Madrid, Malaga, Mansfield, Middlesbrough, 
Morley, Newport (Mon.), 8%. Helens, Tonbridge, 
Pembroke (Ireland), Rathmines (Ireland), Wake- 
field and West Brompton (London), one or two in 
the capacity of contractor, but the majority in the 
capacity of consulting engineer, and he has car- 
ried out extensions of the municipal electricity 
works at Bray (Ireland) and Bath. At the 
end of 1893 he retired from contracting to 
devote himself exclusively to consulting work. 
At present he is acting as consulting engineer 
for the local authorities at Barry, Bethnal 
Green (London), Bloemfontein (Orange River 
Colony), Bray, Canterbury, City of Dublin, 
Gloucester, Hackney (London), Hornsey (Lon- 
don), Hucknall-under-Huthwaite, Kirkley-in- 
Ashfield, Leeds, Mansfield, Middlesbrough, 
Morley, Mountain Ash, Rathmines Ireland). 
Pembroke (Ireland), Rangoon Municipality 
(Burmah), Rhondda, Sheffield, Tonbridge, and 
for the companies at Huelva and Malaga. Mr. 
Hammond has also acted in the matter of 
electric tramways fr the Municipalities at 
Gloucester, the Joint Authorities of Middles- 
brough, Normanby and Ormesby, Barry, Exeter, 
Mountain Ash, Rhondda and Bloemfontein 
(О. R. Colony). The value of the electrical 
engineering work carried out by Mr. Hammond 
exceeds two and a-half millions sterling. 

Mr. Hammond ie a familiar figure as au 
“expert witness" in tbe House of Lords and 
House of Commons Committee rooms, he 
baving acted in а professional capacity in 
nearly all the inquiries relating to the electrical 
power distribution bills. He is the author of 
many Papers which have, during the last few 
years, ap in technical journals and in the 
transactions of societies. 2: 
For the purpose of providing for the training 
of electrical engineers, Mr. Hammond founded in 
1884 the Hammond Electrical Engineering Col- 
lege, and later (in 1890) the Electrical Stan- 
dardising, Testing and Treining Institution, of 
the Board of Control of which he is а member. 
He is Treasurer of the Institution of Electrical 
Engineers, and а member of the Inetitution of 
Civil Engineers and of the Institution of 
Mechanical Engineers. In 1892 he unsuccess- 
fully contested the Hallam Division of Sheffield. 


“HARRISON, Hugh Erat, B.Sc. Lond., 
F.C.8. Born April 25, 1859, at West- 
minster. Educated at University College 
School. He matriculated at the London 
University in 1876 and entered University 
College, where he gained the Clothworkers' 
Exhibition for Chemistry and Physica in 
1877. After studying for a short time in 
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electrician, and with this firm has devoted 
in experimental physica in 1880. himself to the designing and practical manu- 
In 1881 Mr. Harrison entered the service of facture of dynamos. He is the author of the 
the Anglo- A merican Brush Co., and at the end article“ Dynamo" in the 10th Edition of the 
of the same year became managing engineer at Encyclop.edia Britannica ” the joint author of 
the Hammond Company's Sheffield branch. | “ The Dynamo,” à text-book for students and 
The moet memorable, ‘hough һу по means the designers, aud has also written a small treatise 
most important, piece of lighting carried out by | on “ T'he Theory of Commutation in Con- 
bim was tliat at Barnsley, where Protection from tinuous-Current Dynamos,” He ів M.A. of the 
the advocates of gas became necessary, they University of Oxford, and ^ Member of the 
having etfectually stopped the light оп the | Institution of Electrical Engineers, 
opening night by plugging up the chimney with 
= Е e KM pump at the station | *HAWTAY W. O. C., M.LEE Born 
In 1882 Mr. Harrison organised and became at Qucbec, запада, Хоу, 5, 1863, and 
principal of his Company's Electrical Engineer. educated at Dover College, Dover. | 
i Aftor studying at the Sehool of Electrical 


ing College in He] Lion-square, London. ог в | 
For а «hort time he was а partner in the Engineering, Hanover-square, and at Finsbury 
Technical College, Мг. Hawtayne joined the 


firm of Phillips, Harrison and Hart, being | \ | 
appointed, on his retirement, clerk to the | statf of the United Telephone Co, in London, 
3 | And was Subsequently trausferred to the 


Hesearch  ( onuiittee of the Institution. of d | 
Mechanical Engineers In 1889 he organised Northern. District Telephone Co, holding the 
| appointment of district engineer and manager 


the Electrical Standardizing, Testing and | 
Training Institution at Faraday House, London, at Durham, Middlesbrough. and Newcastle-on- 
becoming principal when it waa opened in | Tyne, opening up telephone centres at several 
February, 1890, At one time Mr. Harrison towns in the North of England, and establishing 
contributed largely to the technical press, though trunk communication between them. Mr. 

Hawtayne afterwards Joined the staff of the 


for the most part anonymouely. Amongst тауп t | 
others inay be mentioned a series of articles on | London Electric Supply Corporation as engineer- 
“Electricity, M.urnetisin and Electricity Supply" in-charge of the mains aud outdoor Work, but 
in the Zur r. and those on “ Тће Priuciples relinquished this Post atter about two years to 
of Alternate Current Measurement" in The | euter the works о! Messrs. Crompton and Co, at 
Chelmsford. In 1890 Mr Hawtayne accepted 


Electrician, He is also the author of certain | | | 
pages in  Moleaworth'a famous Pocket Book, | an offer from the Brush Electrical Engineering 
to join their staff under Mr. Raworth, to 


Мг. Harrison has given considerable attention t t 
to alternating Current work: indeel in 1893 draw up estimates and plaus for the electric 
lighting of the City of London. After success. 


Industries credited him with “ perhaps the | | 
most important discovery in alternating current fully carrying out the frst portion of this 
Important contract, he took in hand the vom. 


work during the last few year." He is an | 
aauwiate member of the Tustitution of Civil pany's Installation at the Crystal Palace Elec. 
Engineers, member of the Council of the Institu- trical Exhibition of 1891 and 1892, besideg 
tion of Electrical Engineers, and Fellow of the Bruch & out other Important work for the 
Phyaical Society. Не has been appointed by the Brush о. In 1892 Mr. Hawtayne commenced 
yard of Trade electric inspector for Croydon | practice as a consulting engineer, and acted 
at the same time as chief engineer for the 


and for Tunbridge Wells, and was assistant | | 

*1aminer in magnetism and electricity to the | Otis Elevator Co., Which post ће afterwards 

Board of Education from 1887 to 1901. resigned to devote himself more exclusively to 
town lighting, and in 1903 he took into partner- 

HARTNELL Wilson. Horn 1839. ship Мг. С. А. Zeden. 


A full Notice appeared in thie Handbook for 1539. At the present time Mr. Hawtayne's firm is 


Caryl Davis. Born 1867. | 


KINS acting ag consulting engineers to the Cor. 
A ful Notice appeared in this Handbook for 1598. Porations оѓ Eastbourne, Norwich, Perth, 
Lowestoft, Durham, Sudbury, Crieff and 
Sutton Coldtield, the Urban District Councilg 
of Wood Green, Watford, Barking Town, 
Epsom, Ilford, Weston-super- Mare, Erith, 
Horsham, Romford, Heckmonlwike, Little- 
borough, Dartford, Sevenoaks, Chesham, 
Burgess Hill and Nuneaton in electric 
lightiug matters; and to the Corporations ot 
Eastbourne, Perth, Lowestoft, aod the Urban 
District Councils of Barking Town, Ilford, 
Dartford Erith ang Romford on light railway 
and tramway undertakings, They are also con- 
sulting engineers to the Harrow Electric Light 
and Power Co., the Electric Traction, Ltd., the 
Empire Electric Light and Power Co., Ltd., 
and the East Anglian Light Railways. He 
has also carried out the electric lighting of 
the Guildhall School of Music and other im- 
portant work for the Cor ration of the City 


Mr. Hawkins was educated at Eton and 
Magdalen College, Oxford, Subsequent to his 
taking two first classes in the schools of Honour 

oderations and Litere Humaniores he ex. 
changecl his classical pursuits for the study of 
natural science, and worked at the Millard 
laboratory, Trinity College, under the Rev. Е. J 
Smith, His technical knowledge of electricity 
WAS extended by study at the Hanover-square 
School of Electrical Engineering, then under the 
management of the late Mr. Lant Carpenter, 
Thence in 1889 he obtained an appointment aa 
“sistant to Mr, Gisbert Kapp with the firm of 

esra. W. H. Allen and Co., at their Lambeth 
Works, After an intermediate period on the 

Ча of Mesara, Johnson and Phillips, in 1890, 

€ rejoined Messrs, W. H. Allen and Co. as 
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of Loudon. He is a memberof the Institution | HEAPHY Musgrave, CE, M. I. E. E., 
of Electrical Engineers. Assoc. H. I. C. E., F. G. S., ёс. 

Mr. Heaphy was born in London in 


HAY, Alfred, D.Sc. Born in 1866. 

In 1884 Mr. Hay was apprenticed to Messrs. 
MeWhirter, Ferguson & Со. electrical engi- 
neers, Glasgow. Studied at the Glasgow aud 
West of Scotland Technical College, gaining a 
number of certificates and prizes, and subse- 
quently a bronze medal from the City and 

uilds of London Institute. In 1888 he entered 
the University of Edinburgh, and graduated 
Bachelor of Scienze in 1891. During а рог- 
tion of this time he conducted classes at the 
Heriot-Watt College. His University career 
was a successful one: First class honours in all 
the subjects, aud first prize in Prof. Tait's ad- 
vanced class of Physics. After graduation, ће 
studied for two terms under Pioſ. Ayrton at the 
City and Guilds Central Technical College, and 
in 1892 wasappointed demonstrator in electrical 
engineering at University College, Nottiugham. 
He held this post for four years, carrying out 
some research work during that time, the results 
of which appeared in The Electrician. In 1896 
he was offered the Departmental Lectureship 
on Electrotechnics at University College, Liver- 
pool, and on Prof. О. J. Lodge's appointment, 
in 1900, to the Principalship ot the new Univer- 
‘sity of Birmingham, the Lectureship on Elec- 
trotechnics was mave an entirely independent 
one. During the tenure of the lectureship at 
Liverpool, carried out a number of original 
investigations, one of which Dr. Hay published 
in the Phil. Trans., a joint research with Prof. 
Hele.Sbaw on The Stream Line Method of 
Solving Two-Dimensional Magnetic Problems“; 
aud is the author of a small book on ''The 
Principles of Alternate-Current Working," first 
published iu 1897, and now in its second 
edition. In 1901 he was offered the Professor- 
ship of Electrotecbnology at the Royal Indian 
Ergineering College, Cooper's Hill, but he 
resigned this pesition in 1905 when he was 
appointed head of the Physics and Electrical 
Engineering Department of the Hackney 
Technical Institute, retaining, however, his 
connection with Cooper's Hill in the capacity 
of Visiting Profes-or, of Electrotechnolcgy, an 
appointment which was offered to him on his 
resignation. Mr. Hay obtained his D.Sc. at 
the Edinburgh University in 1901, and he is & 
member of the lustitution of Electrical En- 
ineers, Fellow of the Physical Society of 

ndon, and Member of the Faraday Society. 


HAYNES, F. T. J., M. I. E. E. Born at 
Exeter on April 9, 1844 ; educated at Hele's 
School in that city. 

Mr. Haynes entered the service of the Bristol 
and Exeter Railway Company in the telegraph 
superintendent's office at an early age. in 
January, 1870, Mr. Haynes succeeded the tele- 
graph superintendent. Mr. Haynes effected 
improvements in various railway electrical ap- 

liances. In 1888 the telegraphs on the Great 

'estern Railway, from Swindon throughout the 
West of England and South Wales, were placed 
under his supervision. He retired from the service 
on June 50, 1901, in consequence of ill-health. 
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1845 and educated at Kensington. When 
between 17 and 18 years of age, he joined the 
Italian patriot, Garibaldi, and ies 
in the famous campaign of 1860-1861. е 
holds two medals for his services in the cause 
of Italian freedom. In 1862 he commenced 
bis professional career, and for & number of 
ears was on the staff of the late Mr. W. 
Vilson M. I. C. E., and other eminent civil 
engineers, and was engaged in important con- 
struction and surveying work, especially in 
connection with railways and docks. Later on 
he started in practice for himself. In 1874 he 
was appointed engineer and scientific adviser 
to the Phwnix Fire Office, and in 1877 he 
drew up the first report on electric fire risks. 
In Feb., 1882, his report was issued ара 
the whole question of electrieal fire risks; 
and at this time the first edition of the 
Phenix Office Rules, now in their 33rd edition, 
and under which & large proportion of the 
electrical work, both at home and abroad, has 
been done, was issued. Opinions have differed, 
and will probably continue to differ, as to the 
merits of the various sets of Rules which have 
been compiled for the purpose of safeguarding 
the public in connection with electric light 
installations, but there is a uniform appreciation 
of the value of Mr. Heaphy's wok in this 
connection. The immense strides which have 
been made in the application of electricity to 
lighting and power have left Mr. Heaphy with 
little leisure at his command, but still sufficient 
to enter the literary world. Мг. Heaphy's original 
work is shown in the improvement and develop- 
ment of safety devices for electrical installations 
from a fire risk point of view, and his invention 
for testing fire-alarm thermostats by electricity. 
This latter is the only patent he has taken out. 
Mr. Heaphy has been called upon to practically 
decide questions of the highest importance affect. 
ing the electrical industry, and everyone will 
remember his decision with regard to high 
tension currents at а time when many of the 
most able electricians were of opinion that they 
were too dangerous to be allowed in any build- 
ing. Had Mr. Heaphy’s decision been different 
a blow would douvtless have been given to high 
tension development. His advice has been 
sought by the highest authorities both at home 
and abroad, and disputes have been left in his 
hands to settle which otherwise would, o many 
occasions, have found their way into courts 
of law. Rules and regulations there must 
be to govern so important an industry, and it 
i» to the credit of Mr. Heaphy that the rules 
and regulations prepared by him for the Phoenix 
Осе have received so ready an acceptance bv 
members of the electrical profession. He has 
had for many years the satisfaction of recording 
that not a single penny has been paid by the 
Phienix Office on fire eck account where the elec- 
trical iustallation has been in accordance with 
Phenix Rules. Mr. Heaphy claims, and with 
reason, that the immunity from fire which 
has resulted from the adoption of these rules 
and regulations accounts in no small measure for 
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the increasing popularity of electric lighting 
and power. 

Mr. Heaphy is a fearless opponent of jerry 
wiring, and the necessity for what to many 
may have appeared an over-cautious manner is 
shown by a large collection of ‘ trophies,” 
which, in the course of his loug and honourable 
association with electric lighting work, has been 
acquired by one whose name is a household 
word in electrical circles, 


HEFNER-ALTENECK, Dr. Friedrich 
von. Born April 27, 1845, died 1904. 
A full Notice appeared ín this Handbook for 1903. 


*HELE-SHAW, Prof. Н. 8., LL.D. (St. 
Andrews), F.R.S., &c. Born at Billericay, 
Essex,in 1854. Educated at private schools 
in Devonshire. 

Mr. Hele-Shaw served his articles in the pro- 
fession of engineering under Mr. Edwin Rouch 
at Bristol, and ou the completion of his appren- 
ticeship obtained a Whitworth scholarship. 
Under the then tenure of the prize he was suc- 
cessful in securing other prizes, the total 
scholarship value being £760. He was finally 
pe first in the practical examination at 

lanchester as well as in the theoretical sub- 

jects of the examination, His scholarship 
was held at the newly-opened University 
College, Bristol, where he was elected senior 
general scholar on two successive occasions, 
and was awarded the Miller scholarship of 
the Institution of Civil Engineers, value £120, 
for his Paper on Small Motive Power." 
On the conclusion of his college course he 
accepted the post cf lecturer in mathematics 
and enginecring at University College, Bristol, 
and was afterwards promoted to the professor- 
ship of engineering at the college. When the 
chair of enyinecring was established at Liver- 
pool he was elected to that position. This chair 
was at first only temporarily endowed by 
guarantee. It has since been permanently 
endowed, and £25,000 has been expended in 
building the Walker engineering laboratories. 

Prof. Hele-Shaw has prepared a large number 
of professional Papers on various subjccts and 
has been awarded the Watt gold medal and 
Telford premium of the Institution of Civil 
Engineers for his Paper on ‘‘ Mechanical In- 
tegrators, and the gold medal of the Institution 
of Naval Architects for his contributions. Не 
was elected to the honorary degree of LL.D. of 
St. Andrews, in 1897, and a Fellow of the Royal 
Society in 1899. He recently delivered a dis- 
course before the French Academy of Sciences 
on the Motion of Liquids and Lines of Mag- 
netic Flow," and his publications on this subject 
have been translated into French, German, 
Italian and other languages. Prof. Hele-Shaw 
has identified himself with the development of 
self-propelled vehicles since the passing of the 
1896 Act. He is one of the founder members of 
the Automobile Club of Great Britain, and has 
acted as judge in nearly all the motor vehicle 
trials in this country. Не is а member of the 
committee of the Automobile Club, and vice- 
president of the Liverpool Self-Propelled Traffic 
Association. Не is a kcen sportsman, having 


* With Portra 


devoted his leisure to mountaineering, yachting, 
golf and the motor car. 

~ The subjects of Prof. Hele-Shaw's Papers read 
before various scientific societies from 1880 to 
1901 cover an infinite variety of subjects, elec- 
trical and otherwise. Wind measurement, 
calculating machines, heat engines, graphical 
methods of solving engineering problems, 
aerial navigation, motor vehicles for light and 
heavy traflic, fluid motion and road locomo- 
tion form only a few of the subjects with which 
ha has dealt. To the British Association at 
Glasgow, in 1901, he contributed а Paper on 
the ‘‘Investigation of Road Resistance to 
Traction," and to the International Engineering 
Congress а Paper on ''The Cooling of the 
Cylinders of High-speed Internal Combustion 
Engines and its Effect upon the Power 
Developed.” 

He is a member of the Institution of Civil 
Engineers and of the Mechanical Engineers, 
an associate of the Institution of Naval Archi- 
tects, a life fellow of the Royal Meteorological 
Society, and a member of the pue Club, 
University Club and various golf clubs, 


HELMHOLTZ, Hermann Ludvig Fer- 
dinand von. Born 1821, died 1894. 
A full Notice appeared in this Handbook for 1894. 


HERING, Carl. Born 1860. 


A full Notice appeared iu this Handbook for 1900, 


HERTZ, Dr. Heinrich. Born 1857, died 1894. 
A full Notice appeared in this Handbook for 1894. 


HBSKETH, John, M. I. E. E., was born 
March 9, 1868. 

Mr. Hesketh entered the Postal Telegraph 
Service in 1881 at Lytham, Lancs., transferred 
to Newcastle-on-Tyne in 1885, where, at the 
School of Science and Art under Dr. Jude, and 
at the Durham College of Science under Profs. 
Garnett and Stroud, he received his technical 
education. He was placed on the testing staff 
in 1887 and transferred to the engineering 
branch under Mr. A. W. Heaviside in 1888. Не 
joined the Newcastle-on-Tyne Electric Supply 
Co. ш 1889, continuing with the company 
through the initial stages of its undertaking. In 
1892 he was appointed electrical engineer to the 
borough of Blackpool, where he took charge of 
the electric tramway and lighting schemes. In 
1896 Mr. Hesketh was appoiuted electrical 
engineer to the Government of Queensland, and 
has control of the whole of the telegraph and 
telephone services of that colony, being trans- 
ferred to the Commonwealth on the consumma- 
tion of the Federation of the Australian States. 
In addition, Mr. Hesketh advises upon all 
matters relating to the operations of the 
Electric Light and Power Act. 


HEYLAND, Alexander. Born at Iserlohn, 
Westphalia, ш 1869; educated at the 
Hanover Technical University, under Prof. 
Kohlrausch. 

During Mr. Heyland's period of instruction 
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at Hanover the transmission of power over long 
distances at high pressures was demonstrated to 
be а commercial and technical success by the 
Lauffen- Frankfurt transmission, installed in con- 
nection with the Frankfurt Exhibition of 1891. 
The results attained at Frankfurt gave rise to 
many theories on the working of such systems 
and apparatus, and particularly with regard to 
induction motors—many theories more or less 
complex, covering the design and working of 
these machines, being put forward by various 
engineers. Although Mr. Heyland was still an 
undergraduate at this time, he grasped the 
importance of simple graphical methods, and 
he developed and published in 1894 his now 
well-known Tale EUR showing the rela. 
tions existing between the pressure, current, 
phase difference, output, and efficiency of such 
motors. The diagram reduces all these 
quantities to a single basis—nainely, a circle, 
the diameter of which is given by the mag- 
netic leakage factors of the motor, all the 
curient and pressure relations, &c., being given 
by vectors in this circle. The publication 
of this diagram made a considerable stir in elec- 
trical circles in Germany, and was followed by 
prolonged discussions in the electro. technical 
press. The diagram is now, we understand, in 
general use in the testing rooms and designing 
offices of manufacturers of alternating-current 
machinery. 

Мг. Heyland acquired his first practical ex- 
perience аз an engineer with Messrs. Lahmeyer 
& Co., and afterwards with Messrs. Ganz 
& Co. In 1896 he ieturned to theoretical 
work, occupying the position of assistant to 
Prof. Kittler in Darmstadt. In 1897 he was 
appointed consulting engineer to Messrs. 
Lahmeyer at Frankfurt, and during his con- 
nection with this tirm designed and built the 
well-known Heyland single-phase motor. This 
motor is distinguished by the absence ot com- 
plicated starting apparatus. while its starting 
torque is such that the motor can be readily 
employed for every class of work. In 1898, Мг. 
Heyland was appointed consulung engineer to 
the Electricité and Hydraulique Co., of Charleroi, 
Relgium and Jeumont, France, where Jie started 
the manufacture of single-phase aud polyphase 
alternating-eurreut machinery on a large scale. 
In the bczinving of 1901, he opened an office in 
Brussels for the calculation and designing of 
electrical machinery, and here he now practises 
as a consulting систпеег, 

The most important of his inventions 
are his self-exciting and compounded single 
and polyphase generators. These machines 
are distinguished by a special winding tor 
the excitation through which is led the 
exciting and compounding currents derived 
directly from the alternating currents produced 
by the generator. They ЧШег from standard 
forms of alternators in not having a direct 
current winding for the excitation, and com- 
(eier with these, machines excited on the 

eyland system are more economical, and 
utilise the materials to better advantage. The 
principal European firms are now commenc- 
ing to Майы alternators of the Heyland 
type. 


HIBBERDINE William. Born in London 
and educated at University College School, 
London. 

Mr. Hibberdine entered the service of the 
Eastern and Associated Companies in February, 
1871, and wss appointed traffic accountant to 
the Companies in January, 1892. He assisted the 
representatives of the Companies at the London 
Conference (1879), and was a representative of 
the Associated Companies at the Conferences at 
Berlin (1885), Paris (1890), qDuda-Pesth (1896) 
and London (1903). The orders of Knight of 
Danebrog and Commander of the Military Order 
of Our Lady of the Conception of Villa Vicosa 
have been conferred upon Mr. Hibberdine by 
their Majesties the Kings of Denmark and 
Portugal respectively. | 


HICKS, William Mitchinson, Born 1850 


A full Notice appeared in this Handbook for 19. 


HIGMAN, Ormond, M. I. E E. 
Cornwall. 

In September, 1864, Mr. Higman entered 
the service of the Electric and International 
Telegraph Co. at Liskeard, and remained in 
this service until 1869, when he went to 
Canada to join the Montreal Telegraph Co. 
In 1873 he was made chief of the operating 
staff at Ottawa, and manager of the Company в 
sessional staff in the Canadian House of 
Commons. For nearly 20 years he continued 
in this capacity, at the same time acting as 
inspector of the Ottawa division of the 
Company's operations. From 1887, Mr. 
Higman, in addition, filled the position ot 
electric light inspector of the Ottawa District 
Гог the Canadian Fire Underwriters’ Associa- 
tion. and in 1892 was invited by the thea 
Minister of Inland Revenue (the Hon. Joba 
Costipan) to draft a Bill providing for the 
inspection of electric-lighting installations 08 
the lines of the Canadian Gas Inspection Act 
This Bill was ultimately adopted. In August 
1893, the department despatched Mr. Higman 
to Chicago to represent the Dominion at 
meeting of the International Congress of 
Electricians at the World's Fair in that city, 
and a committee of the Congress selected 
him to represent the interests of British 
North America in the Chamber of Delegates, 
consisting of the official delegates from 
the different Governments of Europe and 
America, to consider and adopt & system of 
units for electrical measurements. At the 
same meeting Mr. Higman was made a Vice 
President of the General Congress. During 
the Session of 1894 the Canadian Parliament 
passed two electric Bills, one for legalising 
the international units adopted at Chicago. 
and the other dealing with the work of inspec- 
tion, and Mr. Higman received an appoint- 
ment under the latter Act. He has been 
from this time chief electrical engineer to 
the Canadian Government and upon him bas 
fallen the chief work under the Act. In April, 
1895, Mr. Higman was offered and declined the 

ost of chief electrical engineer for Queens- 
fand, Australia Mr. Higman is а member of 
the Institution of Electrical Engineers and an 


Born in 
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Associate Member of the Canadian Society of 
Civil Engineers. 


HIPP, M. Born 1813, died 1893. 
A full Notice appeared in this Handbook for 1894. 


HOCHHAUSEN, William. 


A full Notice appeared in this Handbook Гог 1893. 
HOLDEN, Henry Capel Lofft, Lt.-Col. 


Коуа] Artillery. Born at Cheltenham, 
January 23, 1856; educated at Queen 
Elizabeth's School, Ipswich; passed the 
entrance examination into the Royal 
Military Academy at Woolwich in 1875. 
_ Lt.-Col. Holden obtained his commission as а 
lieutenant in the Royal Kegiment of Artillery 
in 1876, and in 1877 went to India with his 
field battery, serving in that country until 
1882, when he returned home. During this 
time he made many experiments in telephony 
and telegraphy, and was granted by the Govern- 
ment of India the singular favour of a licence 
permitting him to erect a special acrial line for 
the purpose. On return from India in 1882 he 
went through the Long Course of Gunnery at 
Shoeburyness, and whilst there delivered a series 
of lectures on the practical application of elec- 
tricity. In 1884 he was selected for appoint- 
ment to the experimental department of the 
Director of Artillery, and in 1635 was appointed 
Proof and Experimental Otlicer of the Royal Gun 
Factories. On the formation of the Inspection 
Department of the Army in 1888, Major 
Holden was appointed an [nspector of Guns and 
Steel, and had charge of the Department fur the 
Proof of Guns and Gunpowder as well as experi- 
ments therewith at Woolwich until 1899, when 
he was appointed Superintendent of the Royal 
Gun Factories, a position he still retains. Не 
is inventor of many electrical and other instru- 
ments connected with his profession, as well as 
others kuown to electrical engineers. He was 
selected by the Secretary of State for War to 
visit and report upon the electrical appliances 
at the Paris Exhibition of 1889, and also at 
the Frankfort Electrical Exhibition of 1831; 
more recently he visited the World’s Fair at 
Chicago in a similar capacity. Lt.-Col. Holden 
was elected a Fellow of the Royal Society іп 
1895, and is a member ot the Institution of 
Electrical Engineers and an associate member 
of the Ordnance Committee. 


HOLMES, Arthur Bromley. Born at 
Derby, June 8, 1849 ; educated at Kepton 
School, near Burton-on-Trent. 

Mr. Holmes, after leaving school in 1868, 
served a pupilage of five years under Mr. A. 
Buchanan, M. Inst. C. E, at the Britannia Iron- 
works, Derby, and was subsequently for seven 
years in the employment of Messrs. Handyside 
and Co. at that address, engaged in superin- 
tending the construction and erection of the 
various large engineering works undertaken by 
that firm. In 1881 Mr. Holmes commenced 
business on his own account in Liverpool 
as а consulting engineer in partnership with 
Mr. J. C. Vaudrey. He devoted his atten- 
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managing engineer of the Liverpool Electric 
Supply Conipany (Limited) from its formation 
in the year 1885. "The central supply station 
of the Liverpool Company was one of the 
earliest estabiished in this country. The 
company also carried out the entire electric 
lighting, including the provision of steam 
power, of the Liverpool International Exhibi- 
tious of 1886 and 1887. Mr. Holmes was 
elected a member of the Institution of Civil 
Engineers in 1888, and is a member of the In- 
stitution of Electrical Engineers, Не was соп- 
sulting engineer to the Birmingham Electric 
Supply Со. and to the Liverpool District 
Lighting Co. Мг. Holmes is the author 
of two useful books on electric lighting—viz., 
„The Electric Light Popularly Explained," 
and ‘ Practical Electric Lighting," both of 
which have had a large sale, and reached the 
fifth edition. On the purchase of the Liverpool 
Electric Supply Company’s business by the 
Corporation of Liverpool on July 13%, 1896, Mr. 
Holmes was appointed City electrical engineer, 
with the right to continue his private practice 
as a consulting engineer. In 1898 the Cor- 
poration made a new arrangement with Mr 
Holmes by which his exclusive services were 
placed at the Corporation’s disposal in view of 
the electrical equipment of the Liverpool tram- 
ways, which had been acquired by the Corpora- 
tion. Mr. Holmes designed the system of 
electric supply, both for tramways and lighting, 
for the extended City of Liverpool, including 
the construction of two large power stations 
at Pumpfields and Lister Drive. He is now 
retained by Liverpool Corporation in an advisory 
Capacity. 


HOOKEY, James. Born 1839, died 1903. 
A full Notice appeared in this Handbook for 1902. 


HOOKHAM, George. Born 1842. 
A full Notice appeared in this Handbook for 1899. 


HOOPER, Percy М. Born July, 1875. 
Educated at the City of London School 
and the Central Technical College, South 
Kensington. 

Mr. Hooper, after leaving South Kensington, 
engaged first with the General Electric Power 
and Traction Co., and in 1895 joined the staff 
of the St. Pancras Electricity Department, 
where for the past 84 years he has held posi- 
tions of importance. For the past six years he 
has been chief resident engineer at King’s-road, 
and on two occasions has carried out large 
extensions to the plant and buildings, each time 
more than doubling the previous capacity of the 
station. Before joining the staff at St. Pancras, 
Mr. Hooper was engineer-in-charge at the 
London County Council’s electric lighting 
station at Claybury, was electrician on one of 
the steamships of the P. and О. Steam Navi- 
gation Co., aud later assistant engineer in an 
arc lamp factory. He was one of a large 
number of applicants for the post of borough 
electrical engineer at Poplar, on the resignation 
of Mr. Blackman, and received that appoint- 


tion specially to electric lighting, and was | ment on Dec. 17, 1905. He is а member of 
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the first cables to Singapore, Java, &c. In 1872 
he was appointed chief engineer in the expedi- 
tion commanded by Captain Halpin, in layin 
the cables to Port Darwin, in Australia, ind 
which connected the Eastern Extension Com- 
any's system with South Australia, via the 
and lines which had just then been completed 
across that continent. 

In 1875 Mr. Johnson left the Telegraph 
Construction and Maintenance Company to 
join Mr. S. E. Phillips in establishing the now 
well-known firm of Johnson and Phillips. During 
the past 25 years this business has grown to be 
one of the leading tirms in electrical engineering, 
the works covering several acres of land, and 
generally employing about 800 workmen. 
On the death of Mr. Phillips in 1893 Mr. 


Johnson became the sole proprietor of the 


business. He is chairman of the D.P. Battery 

Company. 

JONA, Emmanuel. Born at Biella (Italy), 
Oct., 1860. 


Mr. Jona studied at Turin Polytechnical 
School, and afterwards at the Institute Electro- 
technique Montefiore at Liège. In 1885 he was 
attached as assistant to the Committee for Elec- 
trical Measurements at Antwerp Exhibition, and 
immediately after (1886) entered the service of 
Messrs. Pirelli & Co. of Milan, who had then just 
started the manufacture of submarine telegraph 
cables at their Spezia works. Mr. Jona was 
appointed chief electrician at these works, and 
also on board the firm's cable ship “ Citta 
di Milano.” He became in this way closely 
associated with the important developments of 
the submarine telegraph system with the Italian 
islands and colonies. Later he became superin- 
tendent on board the cable steamer, and in this 
capacity and as electrician ће laid and repaired 
many cables for the Italian Government, for 
foreign Governments, and for English companies. 

Mr. Jona ів still serving Мевьге. Pirelli in the 
capacity of superinteudent and chief electrician 
on board the “ Citta di Milano," but at the ваше 
time he acts as chief electrician of all the elec- 
trical departments of Messrs. Pirelli’s large busi- 
ness. Не has taken а prominent part in the 
development of electrical cable enterprise in 
Italy, where the numerous hydroelectric instal- 
lations require а large amount of all kind of 
cables, especialy for high-tension work. In this 
manner his attention was turned to the study of 
the phenomena of high-tepsion eleciricity , with 
very large transformers and apparatus designed 
by himself, up to 180,000 volts. A description 
of Mr. Jons's electrostatic voltmeter for very 
high tensions appeared in The Electrician on 
April 12, 1901. 

In 1895 Mr. Jona published а book on Sub- 
marine Telegraph Cabie Manufacture, Laying 
and Repairing," which was reviewed iu T Elec- 
{глаз for Пес, 6, 1895. Among his other pub- 
licatious may be mentioned the following articles: 
-—Un “ Testing of H 4rh-Tension Current Cables“ 
(1893). “ Oveau Telephony " (1896), “ High-Ten- 
sion Transformers (1896), on “Sparking Dis- 
tauces in Air " (1898-1899). These Papers 
appeared in Z'Elettricista. Oa “ Submarine 


Telegraph Cables" (lecture delivered at the , Messrs. W. H. Snell and 


Associazione Elettrotecnica Italiana, 1898), on 
“ Sparking Distances in Air, Oils, and some other 
Liquid Insulators, up to 180,000 volta” (Atti 
della Associazione Elettrotecnica Italiana, June, 
1902), “А New Method of Finding an Insula- 
tion Fault in à Submarine Cable while Raising 
for Repairs" (The Electrician, April 28, 1899), 
“А Graphic Method for Calculatiug the Distance 
of a Break іп a Submarine Cable” (The Elec- 
trician, June, 1901), Ес. Mr. Jona is a member 
of the Council of the Associazione Elettrotecnica 
Italiana, and an Associated Fellow of the R. 
Istituto Lombardo di Scienze e Lettere. 


JONES, John Viriamu. Born 1856, died 1901. 
A full Notice appeared in this Handbook for 1901. 


JONES, Edward Taylor, D.Sc., born 1872. 
A full Notice appeared ia this Handbook for 1903. 


JOULE, Dr. James Prescott. Born 1818 
died 1889. 
A full Notice appeared in this Haudbook for 1890. 


JOYCB, Samuel Born 1865. | 
А full Notice appeared in this Handbook for 1901. 


KAHLE, Karl, Dr. Phil. Born 1864. 


A full Notice appeared in this Handbook for 1900. 


KALLMANN, Martin, Ph.D. Born 1867. 


A full Notice appeared in this Handbook for 190). 


КАРР, Gisbert. Born at Mauer, near Vienna. 
September 2, 1852; entered the Polv. 
technic School in Zurich in 1869, where he 
was a pupil of Zeuner and Kohlrausch, aud 
gained the diploma of mechanical eugineer. 

After working for some time in an engineer. 
ing works in Germany, Mr. Kapp wasappointed 

a member of the engineering statf at the Inter. 

national Exhibition in Vienna, in 1875; and in 

1875 he came over to this country, where hs 

obtained employment at the works of Messrs 

Gwynne and Co. Having spent a few years ш 

travelling on the Continent and in the North 

of Africa, Mr. Kapp сате back to Englaud :n 

the beginning of 1882, and then met Mr. 

Crompton, who appointed him engineer to the 

Chelmsford works. In the spring of the same 

year these two gentlemen invented their system 

of compound winding for dyna:nos. About в 

year later Mr. Kapp invented a class of electrical 

measuring instruments now well known under 
the name of Current and Potential Indicators 
where permanency of calibration is obtained by 
the use of over-saturated electro-magnets. Mr. 
Kapp has, jointly with Mr. Crompton, taken out 


several patents, amongst which may be men | 


tioned those for compound winding for dynamos; 
for instruments for measuring electric currents 
aud electromotive force; for ап electricity meter, 
and for improvements in dynamos. He also 
has taken out patents for making dynamos self- 
regulating without using two circuits on the 
field-maguet ; for а self-regulating arc-light 
dynamo; for an alternate-curreut dynamo; for 
a high speed steam engine; for a system of 
alternate-current distribution ensuring constant 
ressure throughout an extended district ; and 
or a transformer, the latter pateut jointly with 
ent. Among his 
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“On Electrical Oscillations,” and ** Determi- 


| 


nation of the Coefficients of Self-Induction by 


Means of Electrical Oscillations ” (Comptes 
Rendus, 1892); ‘‘ Hysteresis and Dielectric 
Viscosity of Mica for Rapid Vibrations“ 
(Comptes Rendus, 1893, ; 
of Electrical Oscillations” (Journ. de Phys., 
1893); **On an Electro-Chemical Method of 
Representing Alternate Currenta" (Comptes 
Rendus, 1894, and /?ulletin de la Société Inter- 
nationale des Eleetriciens, 1895); „Four 
Lessons on Electro-Chemistry " (L'Eclairage 
Electrique, 1895) ; ** Ona Method of Mcasuring 
the Temperature of Incandescent Lamps ” 
(Comptes Rendus. 1896-1898) ; ** On tho Varia- 
tions of Temperatures in Incandescent Lamps 
Connected toan Alternating-Current Circuit” 
(E Eclairage Electrique, 1897) ; ~ On Кес ут 
Alternating Currents,” and “On Rotatory 
Converters (Comptes Rendus, 1898); “Оп 
the Electrical Transmission of Mechanical 
Power" (Кеме (eneral des Scicnces, 1898); 
“ Rotatory Converters and Rectifiying Trans- 
formers, and Theorv and Essays on a 15kw. 
Rotatory Converter " (International Congress 
of Electricity. 1900): Exposition de 1900, 
Classe 25. Eclairage Electrique. Rapport du 
Jury international " (Paris, 1903). 


JAUMANN, Gustaf, Ph. D. Born 1863. 
A full Notice appeared in this Handbook for 1902. 


JECKELL, Joseph Alexander. Horn at 
Bath, September 23, 1865. Mr. Jeckell 
received his training in the theoretical 
branch of electrical science at the Electri- 
cal Engineering School, Hanover-square, 
London. 

After four vears spent at mechanical engineer- 
ing in the Midlands and with Messrs. Clarke, 
Chapman and Co, at Gateshead, he was 
appointed in 1886 assistant engineer and 
manager of a large district for the Northern Dis- 
trict Telephone Company. In 1887 ће joined the 
London Electric Supply Corporation at the time 
they were commencing their Deptford works, 
and remained as cable engineer and resident 
engineer with the Corporation till 1892, having 
charge of the extensive cable and distributing 
system, nearly the whole of which was put 
up under his direct supervision. He was 
appointed electrician and works manager to the 
Okonite Company in 1892, and remained with 
them until the closing of the works in 1893, when 
be was appointed borough electrical engineer to 
the South Shields Corporation, to draw up 
5 for plant, and to design and erect 
the electricity works for the Corporation, to act 
as technical adviser, and to take charge of the 
works when completed. The fact that these 
works have been quadrupled in capacity since 
thev were started, and that there has been no 
breakdown of any kind, testities to the able 
manner in which the work has been carried out. 
In 1901 Mr. Jeckell was appointed city ејес- 
trical engineer at Coventry, а position he still 
occupies, 


Francis. Born 1860. 


A full Notice appeared in this Handbook for 1900. 
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JENKIN, Bernard Maxwell. Born Aug. 5, 
1867 ; educated at the Edinburgh Academy 
and University. 

In addition to theengineering course at Edin- 
burgh University Mr. Jenkin passed through the 
school of Electrical Engineering, Hanover-square, 
london, taking the first place in his year. He 
entered Messrs. Mather aud Раё works as ап 
apprentice т 1886, and in 1887 went to Crewe, 
where he spent two years in the L. and №. W. 
Ho travelled in America 
for soine months and then returned for a short 
time to Edinburgh University. In the winter 
of 1891 he was engaged as an assistant by 
Dr. A. B. W. Kennedy, becoming his chief 
assistant in October, 1896, and was taken 
into partnership by Dr. Kennedy in Septem- 
ber, 1899. Не has since practised as а 
consulting engineer. Whilst with Dr. Keu- 
nedy he has been engaged in carrying out 
and starting the electric lighting of Glas- 
gow, Oldham, Ediaburgh, Aberdeen, Sunder- 
land, Croydon, Chester, Carlisle, York, West 
Hartlepool, Stiriiog, Grimsby, Darlington, 
Rotherham, and other towns; also the electrical 
equipment of the Waterloo and City Railway, 
the Hill of Howth Electric Railway, the Kirk- 
caldy and other tramways. Не has been 
intimately connected with the new power station 


‚ at Stuart.street, Manchester, and a number of 
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the sub-stations supplied from it, all of which 
have been recently erected by the Corporation. 


"He is a member of the Institution of Civil 


Engineers, of the Institution of Mechanical 
Engineers, and of the Institution of Electrical 
Engiueers. 


JENKIN, Prof. Fleeming. 


died 1885. 
A full Notice appeared in this Handbook for 1855. 


JOEL, Н. F. Born 1850. 


A full Notice appeared in this Handbook for 1539. 


JOHNSON, W. Claude. M. I. C. E., M. I. E. E., 
Фс. (of the firm of Johnson and Phillips, 


Engineers and Electricians, of Charlton 
and London). 

At the age of seventeen Mr. Johnson became 
an articled pupil of Mr. W. Е. Gooch, C.E., 
and after serving a five years' apprenticeship in 
the locomotive works of the Vulcan Foundry 
Company, in Lancashire, he joined the Applied 
Science Department at King's College, London. 
In 1869 he became assistant to Mr. H. Clitford, 
the engineer of the Telegraph Construction and 
Maintenance Company's works. It was here, 
in working out designs for improved cable 
machinery, under the immediate supervision 
of Mr. Clifford, that he obtained a clear insight 
into the most advanced form and construction 
of this important branch of engineeriug, and 
his keen observation had amplescopein the direc- 
tion to which his abilities so conspicuously tend, 
viz., in the design and construction of machinery. 
He was subsequently engaged on the engineerin 
staff of that company in laying the origina 
cables, then called the British Indian, to 
Bombay, &c. In the following year he proceeded 
to the East Indies to assist in the laying of 


Born 1833, 
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the first cables to Singapore, Java, &c. In 1872 
he was appointed chief engineer in the expedi- 
tion commanded by Captain Halpin, in layin 
the cables to Port Darwin, in Australia, ad 
which connected the Eastern Extension Com- 
panys system with South Australia, via the 
and lines which had just then been completed 
across that continent. 

In 1875 Mr. Johnson left the Telegraph 
Construction and Maintenance Company to 
join Mr. S. E. Phillips in establishing the now 
well-known firmof Johnson and Phillips. During 
the past 25 years this business has grown to be 
one of the leading firms in electrical engineering, 
the works covering several acres of land, and 
generally employing about 800 workmen. 
On the death of Mr. Phillips in 1893 Mr. 
Johnson became the sole proprietor of the 


business. He is chairman of the D.P. Battery 

Company. 

JONA, Emmanuel. Born at Biella (Italy), 
Oct., 1860. 


Mr. Jona studied at Turin Polytechnical 
School, and afterwards at the Institute Electro- 
technique Montefiore at Liege. In 1885 he was 
attached as assistant to the Committee for Elec- 
trical Measurements at Antwerp Exhibition, and 
immediately after (1886) entered the service of 
Messers. Pirelli & Co. of Milan, who had then just 
started the manufacture of submarine telegraph 
cables at their Spezia works. Mr. Jona was 
appointed chief electrician at these works, and 
also on board the firm's cable ship “ Citta 
di Milano," He became in this way closely 
associated with the important developments of 
the submarine telegraph system with the Italian 
islands and colonies. Later he became superin- 
tendent on board the cable steamer, and in this 
capacity and as electrician he laid and repaired 
many cables for the Italian Government, for 
foreign Governments, and for English companies. 

Mr. Jona is still serving Mesere. Pirelli in the 
capacity of superintendent and chief electrician 
on board the “ Citta di Milano," but at the same 
time he acts as chief electrician of all the elec- 
trical departments of Messrs. l'irelli's large busi- 
ness. He has taken 4 prominent part iu the 
development of electrical caule enterprise in 
Italy, where the пишегоиз hydroelectric instal- 
lations require а large amount of a!l kind of 
cables, especialy for high-tension work. In this 
manner his attention was turned со the study of 
the phenomena of hizh-tension eleciricity, with 
very large transforu»ers and apparatus designed 
by himself, uy to 180,000 volts. A description 
of Mr. Jonw's electrostatic voltmeter for very 
high tensions appeared in The Electrician on 
April 12, 1901. 

In 1895 Mr. Jona published а book on “ Sub- 
marine Telegraph Cable Manufacture, Laying 
and Repairing," which was reviewed iu The Elec- 
trician for Dec. 6, 1895. Among his other pub- 
lications may be mentioned the followingarticles: 
—Gn “ Testing of H:gh-Tension Current Cables” 
(1895), “ Ocean Telephony (1896), “ High-Ten- 
sion Transformers (1896), on * Sparking Dis- 
tauces in Air (1898-1899). These Papers 
appeared in L’Electtricista. Oa Submarine 


Telegraph Cables" (lecture delivered at the | 


Associazione Elettrotecnica Italiana, 1898), on 
“ Sparking Distances in Air, Oils, and some other 
Liquid Insulators, up to 180,000 volta" (Atti 
della Associazione Elettrotecnica Italiana, June, 
1902), * A New Method of Finding an Insula- 
tion Fault ia à Submarine Cable while Raising 
for Repaira" (The Electrician, April 28, 1899), 
“А Graphic Method for Calculatiug the Distance 
of a Break in a Submarine Cable" (The Elec. 
trician, June, 1901), &с. Мг. Jona is a member 
of the Council ot the Associazione Elettrotecnica 
Italiana, and an Associated Fellow of the К. 
Istituto Lombardo di Scienze e Lettere. 


JONES, John Viriamu. Born1856, died 1901. 
A full Notice appeared in this Handbook for 1901. 


JONES, Edward Taylor, D.Sc., born 1872. 
A full Notice appenred ia this Handbook for 1903. 


JOULE, Dr. James Prescott. Born 1818 
died 1889. 


A full Notice appeared in this Handbook for 1890. 


JOYCE, Samuel Born 1865. 
A full Notice appeared in this Handbook for 1901. 


KAHLER Karl, Dr. Phil. Born 1864. 


A full Notice appeared in this Handbook for 1900. 


KALLMANN, Martin, Ph.D. Born 1867. 


A full Notice uppeared in this Handbook Гог 1900. 


КАРР, Gisbert. Born at Maur. neat Vienna, 
September 2, 1852; entered the Роу. 
technic School in Zurich in 1869, where he 
was a pupil of Zeuner and Kohlrausch, and 
gained the diploma of mechanical engineer. 

After working for some time in an engineer- 
ing works in Germany, Mr. Карр was appointed 

a member of the engineering statf at the Inter- 

national Exhibition in Vienna, in 1873; and ın 

1875 he came over to this country, where he 

obtained employment at the works of Messrs. 

Gwynne and Co. Having spent a few years in 

travelling on the Continent and in the North 

of Africa, Mr. Карр came back to England in 
the beginning of 1882, and then met Mr. 

Crompton, who appointed him engineer to the 

Chelmsford works, In the spring of the same 

year these two gentlemen invented their system 

of compound winding for dyna:nos. About а 

year later Мг. Kapp invented a class of electrica. 

measuring instruments now well known under 
the name of Current and Potential Indicators, 
where permanency of calibration is obtained by 
the use of over-saturated electro-magnets. Мг. 
Kapp has, jointly with Мг. Crompton, taken out 
several patents, amongst which may be men- 
tioned those for compound winding for dynamos; 
for instruments for measuring electric current: 
and electromotive force; for an electricity meter, 
and for improvements in dynamos. He also 
has taken out patents for making dynamos seif- 
regulating without using two circuits on the 
field-magnet ; for а self-regulating arc-light 
dynamo; for an alternate-current dynamo, for 

a high speed steam engine; for a system of 

alternate-current distribution ensuring constant 

ressure throughout au extended district ; and 
or a transformer, the latter patent jointly with 

Messrs. W. H. Snell and Kent. Among li» 
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recent patents may be mentioned one for boost- 
ing thereturn v M on electric railwavs which 
is extensively used in England and Germany. 
In the spring of 1885 Mr.‘n app dissolved his con- 
nection with Messrs К. E. Crompton, and 
brought out дупатоз of his own, which are being 
manufactured under licences by Messrs. УУ. Н. 
Allen and Co., of Lambeth, by Messrs. Johnson 
and Phillips, of Charlton, by Messrs. Laurence, 
Scott and Co.,of Norwich, and Mr. F. M. Newton, 
of Taunton. 

In 1888 Mr. Kapp commenced practice as 
а consulting engineer on his own account. 
He was a frequent contributor to some German 
periodicals, to The Electrician and to The 
Engineer, and in May, 1886, he accepted 
an appointment as London editor of Ludus- 
tries, which he resigned in October, 1889. In 
1885 he read a Paper before the Institution 
of Civil Engineers on '* Modern Dynamos 
and their Engines,” which received а Telford 
premium and medal; in June, 1886, his book 
ou ‘Electric Transmission of Energy” was 
published in the“ Specialist Series," and the 
fourth edition of this book was published 
in 1894. In November, 1886, he read а 
Paper before the Society of Telegraph-Engi- 
neers and Electricians on ‘The Predetermina- 
tion of the Characteristic of a Dynamo,” and in 
1888 а Paper on Alternate-Current Transformers, 
In the beginning of 1889 he read a paper on 
‘‹ Alternate-Current Machinery," before the 
Institution of Civil Engineers. which was 
awarded a Telford premium aud medal, апа 
which was, by the permission of the Institution, 
republished in Van Nostrand's Eag/arering 
Magaziner, New York. In the spring of 1891 he 
gave three Cantor Lectures on. Electric Trans- 
mission of Power at the Society of Arts. He 
has also lectured at the School of Military 
Enginering on electric tramways aud alter- 
nating currents Мг, Kapp is а Member of the 
Institution of Civil Engineers and of the Insti- 
tution of Electrical Engineers. In the autumn 
of 1894 he left England on accepting au 
appointment as Secretary to the German Asso- 
ciation of Electrical Engineers, and to take the 
editorship of the Elektrotechnische Zeitschrift in 
Berlin. He is now one,of the lecturers on 
electrical engineering аб the Technical High 
School in Charlottenburg. Of his books may be 
mentioned: Electric Transmission of Energy,” 
Alternating Currents,” “ Dynamos, Alterna- 
tors apnd Transformers,” “The Transformer," 
and '' Electro mechanical Designs,“ the latter 
being a collection of designs taken from modern 

гасисе. Of these books there exist English, 
French: Italian, Russian, and German transla- 
tions. 


KAREIS, Joseph. Born 1837. 


A full Notice appeared in this Handbook for 1893. 


KEELEY, D. Н. Born June 11, 1858, at 
Kingston, Ontario Canada. 

Mr. Keeley bezan his telegraphic career with 
the old Dominion Telegraph Company at 
Kingston, Ontario, in 1872, and six years later was 
transferred to Ottawa as chief operator. He was 
there identified with the introduction of the tele. 
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phone, and was placed in charge of the original 
central office or exchange in 1879. In 1880 ће 
occupied the position ot chief operator at St. John, 
N. B., and was manager of the Dominion Company's 
office at Montreal just before the amalgamation 
with the Great North-Western Telegraph Сош- 
pany їп 1881. For a short time thereafter Mr. 
Keeley was chief operator of the joint office at 
London, Ontario, and subsequently returned to 
Montreal as local manager for the Canada Mutual 
Telegraph Company, and in March, 1882, joined 
the late Mr, F. N. Gisborne as assistant superin- 
tendent of the Government Telegraph Service 
at Ottawa, which position he continued to fill 
up to the time of Mr. Gisborne's death in August, 
1892, whereupon the affairs of the service were 
left in his charge, his appointment as General 
Superintendent being later on (June, 1895) 
announced by the Departmentof PublicWorks, to 
which the Government Telegraph Service belongs. 
Since 1885 Mr. Keeley has performed all the elec- 
trical work incidental to the repairs and mainten- 
ance of the Canadian Government's submarine 
са ев, and has been granted several patents for 
improvementa in quadruplex and multiplex tele- 
graphy and in telephone apparatus. He isa mem- 
ber of the Institution of Electrical Engineers, 
associate member of the Canadian Society of 
Civil Engineers, and a member of the Canadian 
Electrical Association. Several Papers, on ori- 
ginal work, eontributed by him have appeared 
in the Transactions of these two latter bodies ; 
and to him in 1892 the Gzowski medal of the 
Canadian Society of Civil Engineers, for the 
best Paper of the year, was awarded. He was 
elected a member of Council of that society for 
the year 1897, aud served also on the Medal 
Award Committee. 


*KELVIN, The Right Hon. Lord (Sir 
Wm. Thomson). Porn at Belfast, June 
26. 1824, 

Though Irish by birth, Lord Kelvin's family 
is evidently of Scotch extraction, and belonged 
to that industrious гасе of Scotch-Irish farmers 
who live in peace and try to make the most of 
their holdings. In 1832 his father, Professor 
James ‘Thomson, was appointed to the Mathe- 
matical Chair of Glasgow University, and earned 
a wide reputation both as а teacher and as an 
author of text-books on Mathematics and 
Arithmetic. His son William entered his class 
at Glasgow when he was eleven years of age, and 
was a yreat favourite with the students on 
account ot his extraordinary quickness in solving 
the problems asked in the class. He was sent by 
his father to St. Peter's College, Cambridge, 
where he graduated as second wrangler and 
first Smith’s prizeman in 1845. While at 
Cambridge Thomson was no mere bookworm, 
but took an active part in field sports and 
athletics ; he was a skilled oarsman, and won 
the Colquhoun silver sculls. He took an interest 
at that time in classics, general literature, and 
music, mainly through the influence and ex- 
ample of his father, who was a most cultured 
and well-informed man, and from whom ће 
received the most, if not all, of his earliest 
instruction. But electricity and mathematical 
physics laid their hold and spell upon him, 
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and soon absorbed all the teeming energies of 
his brain. He began to publish original in- 
vestigations in mathematics at the age of 
seventeen, an age when most boys only thirst 
to learn, and do not dream of giving forth 
new truths. At twenty-two he was appointed 
Professor of Natural Philosophy in Glasgow 
University, an act which shows the confidence 
iu his future which he had already inspired. 
One of the Tutors of St. Peter's College wrote 
at this time:—'' He is regarded here by the 
niost competent judges as the first man of 
science of the rising generation, inthis country." 
Lord Kelvin has repaid this confidence by con- 
tinuing to associate himself with Glasgow in 
spite of many temptations to remove to Сат. 
bridge and elsewhere. In Glasgow he is a great 
figure, and its citizens are justly proud of him. 
We need not narrate all the incidents of his 
career, nor tell the titles of all his important 
Papers on science. It must be remembered 
that his mind has been extraordinarily prolitic 
of investigations in all branches of physics, 
but especially in the domains of heat, elec. 
tricity, and dynamics. His great work on 
Natural Philosophy-—undertaken with Prof. 
Tait—is an unfinished monument to his mathe- 
matical ability. His researches on heat have 
ranked him above Joule and Clausius. It is, 
however, with his electrical work that we 
have chiefly to do; and with the practical part 
of that. To most people his elaborate mathe- 
matical investigations into the nature and laws 
ot electricity are a sealed book ; but when they 
yield some formula which is of great practical 
utility they come within the seope of general 
interest. Such is his law of the velocity of 
electric signals through long submarine cables, 
a law which showed how cables, across the 
Atlantic or any ocean, however wide, could be 
worked. Lord Kelvin followed up this law bv 
the invention of the “mirror galvanometer," 
an ingenious and beautiful instrument whereby 
the сш signals through a long submarine 
cable could be easily read at the other end of 
the cable. This instrument rendered the early 
Atlantic cables economical in working. He 
obtained the honour of knighthood from Her 
Majesty, in 1866, along with Sir James Anderson 
and Sir Charles Bright, his colleagues on the first 
wholly successful Atlantic cable expedition. 
He was raised to the peerage in January, 1892, 
taking the title of Baron Kelvin, and a suitable 
honour was thus conferred upon опе to whom 
eiectrical ana engineering science is so deeply 
indebted. The connection of Lord Kelvin with 
the early Atlantic cables determined bis genius 
in a new direction. Henceforth, he gave much 
ot his time to invention; and, after all, the 
best value of science lies in Из application to 
the bettering of human life. И Lord Kelvin has 
found out fewer geveral laws than he might 
have done, he has given us a number of very 
useful instruments which enable us to telegraph 
from continent to continent. His siphon re- 
corder improves upon his mirror galvanometer 
by writing down the message through long 
cables insteal of flashing it to the eye; his 
tilal harmonic analyser and tide predictor 
caiculate the height of future tides at any 
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place ; his electrometers have greatly assisted 
electrical measurements ; and his new compass 
hae proved to beof ths very highest importance 
in practical navigation. His introduction of 
pianoforte wire for deep-sea sounding gave 
valuable aid to submarine cable laying ; and 
his navigational sounding machine ia largely 
used in the Naval and Mercantile Marine. 
During the last ten years Lord Kelvin has 
devoted much time and attention to the pro- 
duction of measuring instruments for electric 
light purposes. His standard balances are weil 
known and appreciated ; and his newer electro- 
»iatic potential instruments and electro-magnetic 
voltmeter and ampere meter are to be found in 
many electric light installations. His ire- 
gearches in electrustatics and magnetism were 
collected and published in one volume in 1872 ; 
while his collected mathematical and phe 
Papers, have already reached the third volume. 
Three volumes containing his collected *' Popular 
Lectures and Addresses " have also quite lately 
been given to the d The Jubilee prize 
of £100, given by Dr. Gunning, of the Royal 
Society of Edinburgh, was awarded to him for a 
** valuable series of Papers on hydro-dynainies," 
published early in. 1887, and a continuation of 
these researches appeared in the Philussphical 
Magazine and the Transactions ond Proceedings 
of the Royal Society of Edinburgh. In Novem- 
ber, 1890, Lord Kelvin was elected President of 
the Royal Society, and in November, 1895, be 
was elected for the third time to be President 


of the Royal Society of Edinburgh. It is 


unnecessary here to specify the numerous 
honours that have heen bestowed upon Lord 
Kelvin, as the scientific associations and 
universities at home and abroad have vied in 
claiming him аз an Associate, but we may 
mention that he is a Privy Councillor and one 
of the recipients of the new Order of Merit, a 
Deputy-Lieutenant of the County of Glasgow, 
a Knight Grand Cross of the Roya! Victorian 
Order, a Knight of the Order pour le Merite of 
Germany, a Grand Отсег of the Legion of 
Honour of France, a Commander of the Order 
of Leopold of Belgium, and a Foreign Associate 
of the French Academy. 

To sigualise the fiftieth year of Lord kelen: 
tenure of the Chair of Natural Philosophy in the 
University of Glasgow. celebrations, organised 
by the University and the City of Glasgow, were 
held in the month of June, 1896. On the even- 
ing of Monday, 15th June, a conversazione was 
held in the Bute Hall, the Museum, and the 
Library of the University, which was lit by 
electric light for the occasion. In the library 
there was an exhibition of mechanical, electrical 
and scientific apparatus »nd contrivances, 
designed by Lord Kelvin; and of the diplomas 
and certificates of membership, as well as medals, 
veaeuted to him by universities, colleges, and 
Institutions. In the upper hall of the library 
the Eastern, the Anglo-Ainerican, and the Com- 
mercial Cable Companies had fitted up siphon- 
recorders iu connection with their cables, and a 
large number of congratulatory telegrams from 
all parts of the world were received in the course 
of the evening. and suitable replies transmitted 
on Tuesday, 16th June. A meeting took place in 
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the Bute Hall, for the purpose of presenting | Member of the latter, and was its President 


addresses to Lord Kelvin and of conterring the 
honorary degree of LL.D. on him. Here he 
received congratulatory addresses from 28 uni- 
versities, 12 coliczes, and 51 societies, institu- 
Do, ёс. At the banquet, which took place 
that evening, the Lord Provost, who presided, 
received and read to the assembled company а 
message of congratulatior to Lord Kelvin sent 
by command of Her late Majesty, In 1898 Lord 
Kelvin joined the board of Directors of Kodak, 
Limited, and of the Linotype Company, 
Limited (the latter in succession to Dr, John 
Hopkinson), and in 1899 he joined the board of 
the British Aluminium Co., Limited. In July, 
1899, he resigned his Chair in the University 
of Glasgow, after a tenure of 53 years. 


‘KENNEDY, Professor А. В. W., F.R.S., 
LI.D. Born March 17, 1847, at Stepney. 
Educated at the City of London Schvol 
and the School of Mines, Jermyn-street. 

Prof. Kennedy served as an engineering pupil 
for four and a-half years with Messrs. J. and W. 
Dudgeon, engineers and shipbuilders, Millwall. 
In 1868 he became a leading draughtsman at 
Palmer's Engine Works, Jarrow ; in 1871 chief 
draughtsman to Messrs. T. M. Tennant and Co., 
Leith ; in 1872 he became consulting engineer 
in Edinburgh with the late Mr. H. O. Beunett, 
w Kennett and Kennedy. In 1874 he was ap- 
pointed Professor of Civil and Mechanical 
Engivee.ing at University College, London, the 
title of the Chair being changed later to that of 
Engineering and Mechanical ‘Technology. 

Prof. Kennedy devised, in 1875, and shortly 
after established, the Engineering Laboratory 
at University College, which was the first of 
the kind in the country. In 1889, owing to 
the pressure of professional work, he resigned 
his Chair, but received the honorary title of 
Emeritus Professor of Engineering from the 
Council of University College. In 1876 he 
translated and edited Reuleaux's Theoretische 
kinematik " uuder the title of Kinematics of 
Machinery,” and in 1886 he published the 
“Mechanics of Machinery." Prof. Kennedy 
as been connected with the Research Coni- 
mittees of the Institution of Mechanical Engi- 
beers since their foundation, and as Reporter of 
the Committee on Riveted Joints carried out 
a elaborate series of experiments, which are 
ое in the Proceedings of the Institution 
ог 1881, 1892, 1885 and 1888. Аз Chairman 
ofthe Committee on Marine Engine Trials he 
carried out also a number of extended and 
тегу complete trials at sea, the results of which 
Were published in the Proceedings of the 
Institute of Mechanical Engineers, 1889 to 1892. 
Prof. Kennedy contributed a Paper on En- 
gineering Laboratories to the Institution of 
Civil Engineers (Proceedings, Vol. LXXXVIII., 
1887, for which he was awarded a Telford 
medal and premium. He has acted as enyineer- 
m-chief to the Westminster Electric Supply 

rporation, Limited, since its formation, and 
bas designed the whole of its station He 
lame a Member of the Institutions both of 

Civil and of Mechanical Engineers in 1879; 

ш 1883 he was elected an Honorary Life 


in 1894.96. He is also a Vice-President of 
the Institution of Civil Engineers, a member of 
the Institution of Electrical Engineers, aud а 
Member of the Institution of Naval Architects. 
He was elected a Fellow of the Royal Society in 
1887, and received the honorary degree of Doctor 
of Laws from the University of Glasgow in 1894. 

Prof. Kennedy has designed electric lighting 
and power stations, which are now at work or in 
process of erection, for the Corporations of 
Manchester, Glasgow, Oldham, Aberdeen, Sun. 
derland, Edinburgh, Croydon, Chester, Carlisle, 
and many other places. He was joint engineer 
with Мг. W. К. Galbraith on the Waterloo 
aud City (Electric) Railway and is electrical 
engineer to the London County Council 
electric tramways, Hill of Howth tramroad 
aml the Kirkcaldy, Rotherham and Ipswich 
tramways, Kc. He is also consulting electrical 
engineer to the Great Western Railway and to 
the City of Buenos Aires Tramway Čo. He 
was appointed by Lord Goschen a member of 
the Naval Boilers Committee. 


KENNELLY, Arthur Edwin, D.Sc. Born 
61. 


А full Notice appeared in this Handbook for 1902. 


KILGOUR, M. Hamilton. Born in 1865, 
and educated at private schools in Chelten- 
ham and at Fettes College, Edinburgh. 

Mr. Kilrour subsequently studied physics and 
engineering at the Finsbury Technical College, 
and the Central Technical College, South Ken- 
март. He was then for about three years an 

Assistant engineer in the service of the Brush 

Company, acting in turn ан assistant to Mr. W. 

Geipel, chief of the central stations department, 

and to Mr. J. $. Raworth, chief ершпеег of the 

Company. In 1892 he became adviser to the 

Borough Surveyor of Cheltenham, and to the 

Несиле Lighting Committee as to the electric 

lighting of the town, preparing specifications and 

making arrangements for putting down the 

Corporation Electric Works, laying the mains, 

&c., for the whole of which he is responsible. 

In June, 1894, he was appointed Borough 

Electrical Engineer at Cheltenham, and has 

carried out the whole of the works for the 

electric supply in that town. The publie 
lighting of the city which has been throughout 
under Mr. Kilgour's supervision, is regarded аа 
one of the best examples of public street lighting 
in the country. He is joint-author with 

Prof. Ayrton, F.R.S., of а paper оп “The 

Thermal Emissivity of Thin Wires in Air.“ 

printed in the Transactions of the Royal Society ; 

joint-author with Mr. Geipel of “Electrical 

Engineering Formule” in “The Electrician " 

series; author of Part I. of “ Electrical Diatri- 

bution”; and of many articles which have 
appeared from time to time in the technical 

journals. Mr. Kilgour is M. I. E. E., A. M. I. C. E. 

M. I. M. E.. Ке. 


KINd, Frank. Born 1854, died August 9, 1899. 
A fuil Notice appeared in this Handbook for 1895. 


KIRCHHOFE, Prof. Gustav. Born 1824, 
died 1887. 
А full Notice appeared in this Handbook for 1888. 
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KITTLER, Erasmus, Prof., Ph.D.,Grossherz, 
Hessischer Geheimerath. Born June 25, 
1852, at Schwabach, near Nuremberg; 
educated at the Volksschule and at the 
Teachers' Seminary at his native place, and 
was afterwards a master at Nuremberg from 
1871 to 1874. 

After studying at the Gymnasium there, and 
afterwards in Munich and Wurtsburg, he passed 
his Doctors examinations in mathematics, 
physies and chemistry at the latter university 
in 1880. From 1879 to 1882 he was assistant 
to Dr. v. Beetz, at Munich, being appointed a 
Privat docent in 1881, and in 1882 he became 

rofessor of electrical engineering at the Grand 

Ducal Technical High School of Darmstadt. 

From October, 1887, to October, 1889, Dr. 


Kittler was principal of this college, which has. 


now attained great importance, and where in 
1894 was completed an extensive laboratory 
for electrical purposes, when there were 
600 students of electrical engineering and 
500 laboratory workers. In 1882 and 1883 
he was appointed vice-president of the 
technical scientific juries at the Munich and 
Vienna Electrical Exhibitions. In 1891 he was 
appointed president of the jury of the Electro- 
technical Exhibition at Franktort-on-the-Main. 
In addition to the compilation of the ‘‘ Hand- 
buch der Elektrotecnnik " (Handbook of Elec- 
trical Engineering), Dr. Kittler is engaged in 
the designing, examining, and partly superin- 
tending of central stations at Darmstadt, 
Dusseldorf, Budapest, Bren;en, Mayence, Dant- 
zic, Rheinau, Worms, &c. In October, 1898, he 
wasappointed arbitratorinelectrical transactions 
by the Finance Ministry of the Duchy of Hesse. 
In June, 1899, he was created, bv the Grand Duke 
of Hesse, а life member of the First Chamber of 
the Legislature, 


КОНГРОВВТ, Ludwig, retired chief engi- 
neer of the Buschtthrader Railway, was 
born May 1, 1840, at Graz (Steiermark, 
Austria). 

He attended the Real Acadeniy and the 
Technical High School at Graz, and in 1862 
entered the service of the Emperor Ferdinand 
Northern Railway as technical officer. А chance 
meetiug with Mr. Hughes in 1867 resulted in his 
takingupthesubject of railway electric telegraphs 
and signals, and he has since devoted binisell to 
their improvement and development. He has 
published several Papers and short articles on 
the subject, amongst them being: '' Entwurf 
einer Normal-Instruction für die Ansüburg des 
Telegraphendienstes bei Eisenbahnen,.“ Ueber 
elektr. Distanzsignale " (Prague, 1878), ''Die 
elektr. Wasserstandsanzeiger " (Berlin, 1881) 
Die elektr. Einrichtungen der Eisenbahnen 
(Vienna, 1885, “ Die F ortentwicklung det 
elektr. Eisenbabneinrichtungen (Vienna, 
1891}, “Die elektrischen Eisenbahneinrichtung- 
en auf der Frankfurter Ausstellung" (Stuttgart, 
1392). “ Der elektrische Betrieb bei Eisenbahnen 
an Stelle des Dampflokomotiven - Betriebes 
(Prague, 1895), Die electro - automatische 
Zogdeckung auf Strasser-Lecht-u.-Vollbahnen ” 
(Stuttgart, 1905). He collaborated with the late 
Dr. Zetzsche in the preparation of Vol. IV. of 


the well-known ‘‘ Handbuch der Telegraphie,“ 
which treats of railway telegraphs and signals, 
and for this in 1881 thev received an hono 
diploma at the Paris Exhibition, and in 1 
they were awarded a prize of M.1,500 by 
the Verein deutscher Eisenbahnverwaltungen, 
which society, in 1892, awarded Herr Kohllſürst 
a similar prize for his book ‘' Die Fortentwicke- 
leung der lektr. Eisenbahneinrichtungen.“ 


KOHLRAUSOCH Friedrich, Ph. and Mel, D 
F.R.S., Corr. Mem. of British Association, 
Dr. hon. desig. Univs. of Oxford and Cam- 
bridge, was Боги Oct. 14, 1840, at Rinteln, 
on the Weser. 

From 1850 to 1858 his father, Rudolf 
Kohlrausch, taught at the Polytechnicum 
at Cassel, and at the Universities of Mar- 
burg and Erlangen, and it was at these places 
that the son received his education. He 
studied physics under Beetz in Erlangen, but 
the greater part of his work was done under 
Wilhelm Weber in Göttingen. Неге he re- 
ceived in 1865 the degree of Ph.D., having as 
the subject of his dissertation the elastic after- 
effect. Fora short time after this he held the 
position of assistant in the Gottingen Astro- 
nomical Observatory. From 1864 to 1866 he 
was instructor in physics in the Physikalischer 
Verein at Frankfort-on-the-Main, and the 
returned to Göttingen to become Webers 
assistant ; he was also made privat docent and 

rofessor extraordinarius. From 1870 to 1871 

ohlrausch was professor in the Polytechnicum 
at Zürich, and from 1871 to 1875 in that о 
Darmstadt. He was then called to the Univer 
sity of Würzburg, where in 1879 а new physr 
cal laboratory was erected according to his 
lans. In 1888 he became professor at the 
Laiser Wilhelm's University of Strassburg. 
In 1895 he succeeded the late Prof. тор 
Helmholtz at the Reichsanstalt, Berlin. As & 
teacher Kohlrausch has always laid espe 
emphasis on the importance of practical physics. 
The first systematic course of instruction in this 
department he organised at Weber's suggestion 
in Göttingen in 1867. From this originated in 
1869 his Leitfaden der praktischen Physik. 
the pioneer among works of its kind. Besides 
the nine German editions of this book tbere 
have appeared three English editions of & 
translation by Waller and Procter, and a new 
(1900) abbreviated edition, and 16 has also been 
translated into French, Russian and Hungarian. 
In 1898 appeared Kohlrausch and Holborns 
'Leitvermogen der Elektrolyte, insbesoudere 
der Losungen (conductivity of electrolytes, 
especially of solutions). In reviewing briefly 
Kohlrausch’s more important contribution to 
science, special mention should be made of his 
work on ну embracing а series of investi- 
gations concerning the elastic after - effect 
and the influence of temperature. Further, 
the exactest determination of the density of 
aqueous solutions. He has also successfully 
applied the principle of total reflection to 
optical measurements. But the greater пош: 
ber of his scientific investigations refer to 
electricity and magnetism; they introduce 
new methods and new instruments for the 
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observation and absolute measurement of the “LAMB, John Cameron, С.В, C.M.G. 


periodic and local variations of the earth's mag- 
netic force ; also for the absolute measurement 
of electrical current strength and resistance for 
scientific or technical purposes. These methods 
have been applied by Kohlrausch in his deter- 
mination of the electro-chemical equivalent and 
to the absolute electrical resistance of mercury 
("Determination of the Ohm") For the 
measurement of the resistance of electrolytes he 
introduced alternating currents, using as ап 
instrument of observation the dynamometer or 
the telephone. By means of tuis delicate 
method he has conducted numerous investiga- 
tions concerning the conductivity of water and 
aqueous solutions of electrolytes, with applica- 


| 


tions on the solubility of ordinarily named ` 


' insoluble" bodies. The purest water, proba- 
bly, which has existed any time, is prepared 
by Kohlrausch and Heydweiller. Не has 
investigated the electromotive force of very 
thin gas films on the electrodes, and established 
the validity of Ohm's law for electrolytes. Не 
has published theoretical investigations on the 
movement of the electrolytic ions, the distri— 
bution of heat in an electrically heated body, 
and on thermo-electricity. His writings have 
been published in the Annalen der Physik und 
Chemie of Poggenddorff and Wiedemann, in the 
Electrotechnische Zeitschrift, the Zeitschrift für 
Physikalische Chemie, and in the publications of 
the Berlin, Gottingen, and Munich Academies. 


KOHLRAUSOH, Wilhelm Frdr., Doctor 
of Philosophy, Privy Councillor, and Pro- 
fessor of Electrical Engineering at the 
Кота] Engineering High School at Hanover, 
was born at Marburg in Hesse, May 14,1855. 

He studied at the Gymnasium at Hanover, 

and from 1874 to 1878 at the Polytechnic at 
Darmstadt and the Universities of Gottingen 
and Wurzburg, graduating as Doctor of Philo- 
sophy atthe latter. In 1878 Kohlrausch was 
appointed second assistant to the late Prof. 
Kundt at the Physical Institute of the University 
of Strasburg, and in 1879 he was made first 
assistant. At Easter, 1883, he was chosen as 
special Professor for Theoretical Physics at the 
same University. At this time he had already 
devoted much attention to electrical matters, and 
had delivered many lectures on thesubject. In 
1884 he was appointed Professor of Electricity 
at the Royal High School of Hanover, a chair 
having then been founded for this branch of 
science. In July, 1892, he was appointed Rec- 
tor for a period of three years. is treatises on 
the optics of crystals, acoustics, electricity and 
magnetism have been published in Wiede- 
mann," whilat his works in regard to the elec- 
trical measurements of dynamos have appeared 
chiefly in the Elektrotechnische Zeitschrift. 


KOLLE, Harold W. Born 1864. 


A full Notice appeared in this Handbook fur 1898. 


LAPPARGUE, J. 


A fall Notice appeared in this Handbook for 1900. 


LAISTER, James. Born 1837, died 1903. 
A full Notice appeared in this Handbook for 1902. 


— — ͤꝓä— ͤ Ʒ——ẽ—— — a 


Youngest son of the late John Walker 
Lamb, of South Shields. Born 1845. 

Mr. Lamb entered the Post Office in 1864, and 
was employed in the examination of the accounts 
of the telegraph companies prior to the transfer 
of the telegraphs to the State. Не assisted 
the late Mr. Scudamore in the work connected 
with the transfer. He was appointed principal 
clerk in 1877, was one of the British delegates 
appointed by the Secretary of State for Foreign 
Affairs to the Submarine Cables Protection 
Conferences held in Paris in May and December, 
1886 ; was elected a member of the Commis- 
sion appointed by the Conference of May, 
1886, to examine the laws passed by various 
countries ; and has had charge of the tele- 
graphs since 1889, when he was appointed 
assistant secretary to the Post Offices in succession 
to the late Mr. C. Н. B. Patey. Mr. Lamb 
has conducted several negotiations abroad with 
the Telegraph Administrations of Foreign States 
and was first British delegate to the Inter- 
national Telegraph Conference at Paris in 1890, 
when he was also one of the representatives of 
the Cape of Good Hope and Natal. He was 
made а C.M.G. in recognition of his foreign 
services in Nove'nber, 1890, appointed a Royal 
Commissioner on Electrical Communication with 
Lighthouses and Light Ships, June 15, 1892, 
and made а С.В. on January 8, 1895. He 
received the appointment of third secretary 
to the Post Office in April, 1896, and became 
Second Secretary in January, 1897. He 
organised the trunk telephone system of the 
Post Осе, and conducted the purchase of the 
National Company's trunk wires. He was 
senior British delegate and ‘‘ President de 
la Commission des Tarifs" at the International 
Telegraph Conference at Budapest in 1896, 
when he was also one of the represeutatives of 
the Cape of Good Hope, Natal, and New 
Zealand. In 1903 he was President of the 
International Telegraph Conference of London, 
and senior British delegate to the International 
Conference on Wireless Telegraphy at Berlin, 
1903. Mr. Lamb has represented Colonial as 
well as Imperial interests in many negotia- 
tions relating to submarine cables. He is a 
Commissioner of Income Tax for the Post Office, 
а member of the Society of Arts, a Knight 
Commander of the Dannebrog, and an officer 
of the Order of Leopold. e received the 
thanks of the French Government for his 
services at the Conference of 1890, and those 
of the Emperor-King of Austria-Hungary for 
his services at Budapest in 1896. The Jubilee 
:edal was conferred on him in 1897. 


LANGDON, William Edward. В. 1822. 
A full Notice appeared in this Handbook for 1903. 


LANGDON-DAVIES, Charles, Born July 
29, 1841, at Hristol. Educated by private 
tutors, receiving his early scientific training 
from the late Dr. David Mackie, F. R. S. E. 

Accustomed to mark out his own course of 
study and to follow it alone, Mr. Langdon- 

Davies may be said to have been always more 

or less engaged in original research. Electricity 
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was one of the subjects which early occupied 
his attention. About 1855 he worked out an 
original dynamo electric machine, but found 
that otbers were working on similar lines and 
obtaining similar results. In 1860 he patented 
a self-acting printing machine, believed to have 
been the first apparatus which took up the 
material to be printed, piece by piece, and 
carried it through the entire operation without 
being toucbed by hand. A small example of the 
machine, which could be held on а man's palm, 
was exhibited at the Society of Arts, printing 
12,000 cards an hour. It has since been pre- 
served in the South Kensington Museum. This 
machine was the basis of the automatic card 
printing machines now in general usc, and its 
eed apparatus has been adapted to much of the 
automatic machiuery lately so popular. At the 
time of the conversion ot the old copper into 
the new bronze coinage, Mr. Langdon-Davies 
entered the service of the Roya! Mint, where he 
devised anapparatus for counting the coins which 
was approved by Professor Graham, then Master 
of the Mint, who, in acknowledgment of these 
and other services, offered Mr. Langdon-Davies 
an important post in the establishment. He was, 
however, detailed fora time from the Royal Mint 
staff to assist in the organisation of the Eng- 
lish Mint then projected for Hong Kong, and 
eventually decided to accept the post of Super- 
intendent of the Bullion Office there, which was 
‚ offered to him by the Secretary of State for the 
Colonies. He lived for six years in China, 
where he established the China Magazine, and, 
with the assistance of Messrs. James Watt and 
Co., of London and Birmingham, drew up the 
first scheme for the introduction of English 
cotton mills into the Far East, which has since 
become an important industry. He returned 
to England in 1871, and in 1875 worked out 
improved processes for preserving masoury and 
ironwork from decay, which are in successtul 
use al] over the world. 
The electric telephone next claimed М» 
attention, but although numerous improve- 
ments were the result of his researches, 
the course adopted by the United Company 
led him to avoid the risk of litigation, by 
continuing his experiments abroad and after- 
wards by laying them aside until the end of 
1892, when they were resumed. In 1883 he 
introduced the Van Rysselberyh system of 
telegraphy and telephony, and, with the co- 
operation of М. Van Rysselbergh and Mr. Е. H. 
Varley, put the system to an exhaustive 

ractical test on the State telegraph lines in 

olland, where he demonstrated the exact 
conditions under which the systems could be 
brought into commercial use. The demonstra- 
tion satisfied the Netherlands Government, and 
Mr. Langdon- Davies was awarded 20, 000 gulden. 

Mr. Langdon-Davies has given considerable 
attentior to the phenomena of induction, and 
sought to overcoine the obstacle to good tele- 
phony arising from the induction noises caused 
y telegraph currents passing in the neighbour- 
hood of telephone conductors. Finding the 
difficulties preat, ће determined to try to turn 
that form of inducticn to some useful purpose, 

and invented the Fhonopore. In 1885 he 


successfully worked the phonopore telephone 
between London and Folkestone, on an ordinary 
iron telegraph wire, simultaneously with the 
telegraph working on the same wire. He has 
since designed a complete series of telegraph 
instruments on the phonoporic system for 
simplex, duplex, and multiplex telegraphy, all 
capable of being put in independent action on 
the same wire as that on which any ordinary 
electric telegraph is, at the same time, working. 
He has also produced a new microphone induc- 
tion coil composed of a multiple рїш of 
negligible resistance, and a phonoporic secondary 
of practically infinite resistance. This is used 
on railway block signal wires for simultaneous 
telephonie communication, and it constitutes a 
very loud-speaking telephone for general use. In 
developing the Phonopore system he carried out 
numerous experiments on the telegraph lines 
of two English railway companie. and on 
the State lines of Spain, Portugal, and the 
Netherlands. In Spain Mr. Langdon-Davies 
succeeded in working two independent 
telegraph services on one land wire 1,700 kilo- 
metres long, without relays or translations. 
This demonstration was thought of sufficient 
importance to justify the special certificate 
of the Minister of State. The *phonopori 
instruments form the subject of about & hun- 
dred patents. They are in practical use in 
many countries, and constitute the only multi- 
plex system which really doubles the use of a 
telegraph wire. In 1892 a a a trans- 
mitter was installed on a wire in Devonshire 
and its signals read perfectly and at full speed 
ip a receiver оп an independent wire in Lan- 
cashire, no part of either wire being withis 
200 miles of the other. This tendency to effect 
wireless telegraphy was looked upon, at that 
time, as an objection to the phonopore ; to-day 
wireless telegraphy is otherwise regarded. 
During the late war in South Africa the 
phonopore has on various occasions rendered 
important services, when the ordinary commu- 
nications were not available. 

In 1897, Mr. Langdon- Davies exhibited at 
the Imperial Institute an electric syren, by 
means of which verbal communication can 
effected, without wires, between ships at sea 
or ships and shore. His electric rate-governor, 
which accurately vibrates an electric current at 
any absolute rate, is being developed into an in- 
strument for the proluction of electric music, 
and, from some of his earlier researches, an 
anti-induction system is being evolved whicb, 
it is claimed, bids fair to obviate the induction 
of telegraphic and other signals from one wire 
into 8 58 Mr. Langdon-Davies has fot 
many years been engaged in investigating the 
retardation and prolongation of telegraph cur- 
rents, especially in cables, with a view to 
the production of a rapid submarine telegraph. 
This research has been lately concluded in а 
laboratory of the Imperial Institute. The 
new telegraph is called the Anapede, and 
its general features have just been patented 
throughout the world. A series of demonstra- 
tions made ia 1901 is considered to have shown 
that the system is capable of doubling the 
wcrking speed of any submarine cable. 
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Latterly, Mr. Langdon-Davies has been 
occupied in working out apparatus for the 
more systematic administration of electricity in 
medicine. A series of instruments and appli- 
ances has now been produced which enable a 
physician to prescribe and a nurse to administer 
accurate doses of electricity with the same ease 
за in the case of drugs. These instruments are 
intended to be used in connection with the 
*' Electro-tonic Treatment“ formulated by Mr. 
Langdon- Daviesto fulfill the conditions necessary 
in а rational treatment by electricity —namely, 

‘a correct knowledge of the disease and of the 
mode of operation ot the remedy." Under this 
system definite remedies are provided for each 
case known to be curable by electricity, and 
the treatment is conducted in electro-tonic 
establishinents fitted for the purpose with 
every electrical appliance on a scale ot complete- 
ness and importance not hitherto attempted. 
Electro-tonic treatment is based upon a con- 
sideration of the action of electrous when 
added to or withdrawn from the tissues and 
organs of the body. 


LARMOR, JOSEPH, М.А. (Camb.), D. Se. 
(Dubl., "Lond. and Royal), LL. D. (Glasgow), 
D. C. L. (Dunelm), F. R. S., F. R. A. S. Born 
at Lisburn, Ireland, in 1857. 

Dr. Larmor was educated at the Roval 
Academical Institution and at the Queen's Col- 
lege, in Belfast, and at Cambridge. He was 
Senior Wrangler and First Smith's Prizeman in 
1880, aod has been Fellow of st. John's College, 
Cambridge, since 1830. He was Professor ot 
Natural Philosophy in Queen's College, Galway, 
and the Queen's University, and later Fellow of 
the Roval University trom 1880 to 1885. From 
1885 he has been lecturer at St. John's College, 
Cambridge, aud in Mathematical Physics in 
the University ; since 1903 Lucasian Professor 
of Matbematics. He has been President (having 
been formerly Secretary) of the Cambridge 
Philosophical Society, Treasurer of the London 
Mathematical Society, and Examiner in Mathe- 
matics and Natural Philosophy in the Univer- 
sity of London; and he is now (since 
1901) secretary of the Royal Society. Dr. 
Larmor has contributed on mathematical 
and physical subjects to the publications 
of the London Mathematical Society and the 
Cambridge Philosophical Society, to the Phil. 
Mag. and the mathematical journals: and 
to the publications of the Royal Society, in- 
cluding а set of three memoirs on Electrical 
Theory and the Physics of the Aether, in Phil. 
Trans., 1894-7. Не is author of “ Aether and 
Matter," published in 1900 by the Camb. Univ. 
Presa. Dr. Larmor was president of the Mathe- 
matical and Physical Section of the British 
Association in 1900. 


LAROCHE, Oskar. Born in Leipzig, Germany, 


After ipe ай several years in engineering 
workshops and offices, Herr Lasche entered as 
& student at the Konigliche Technische Hoch- 
schule, Charlottenburg, and at the conclusion of 
bis studies remained there as assistant in the 
workshops of the academy. After spending 


short periods with various German firms, includ- 
ing the Sächsische Maschinenfabrik vorm. Rich. 
Hartmann, Chemnitz, and Gutehoffoungschiitte, 


Oberhausen, he went to Chicago in 1893 as 
engineer to Messrs. Fraser and Chalmers, and 
subsequently was with the same firm at Erith, 
Kent. After spending some time in the service 
of the Maschinenfabrik Gebruder Sulzer, he 
entered (in July, 1896) the service of the Allge- 
meine Electricitiits Gesellschaft, Berlin, as chief 
engineer, and since Oct. 1, 1902, has been works 
manager, superintending the construction of 
dvnamos, motors, locomotives, &c. Herr Lasche 
has published numerous works and Papers 
relating to the application of electricity for 
driving machinery and workshop tools, includ- 
ing “ Electrically-driven 800 н.р. Subter- 
rauean Pumping Engine for Mining“ (1898), 
„ Eiectrie Power Distribution in the Workshops 
of the A. E. (.“ (1899), “ Independent Electric 
Driving by Three-phase Current“ (1899), “ Elec- 
tric Diiving in Mines and Rolling Mills ” (1899), 
‘Tooth Gear for High-speed El: ctric Driving“ 
(1899), “Independent Electric Driving and its 
Economy" (1900), The Systematic Construc- 
tion and Manufacturing of Polyphase Gener- 
ators ' (1901), “The High-speed Railway of the 
А. E. G.“ (Paper read at International Engineer- 
ing Congress, Glasgow, (1901), “Electric Driving 
of Haulage Machinery,” and the “ Frictional 


Relations in Bearings for High speed 
(1902). 
LAURITZEN, 8. 


A full Notice appeared in this Handbook for 1900. 


LAVENDER, John. Born 1829. 


A full Notice appeared in this Handbook for 1899. 


LAWTON, George F. Born 1849. 
A full Notice appeared in this Handbook for 1901. 


LEMP, Hermann. Born 1862, 
A full Notice appeared in this Handbook for 1898. 


LEMSTROM, Charles Selim. Born at 
Inga, Finland. Professor of Physics in the 
University of Helsingtors, Finland. 

After a course of study at Нејашртогв up to 
the year 1867, Prof, Lemström made his first 
scientific researches at Stockholm, under the 
guidance of Prof. Edlund, who, as professor of 
physics at the Academy of Science in that 
city, made his tamous investigations there, 
Prof. Гешетош was appointed lecturer in 
physics at Helsingfors in 1869, Ph.D. in 1874, 
апа professor of physics in 1578. He took an 
active part in the Swedish Polar expedition of 
1868, devoting his studies eapecially to the polar 
light or aurora, and continued these researches 
during а journey through Lapland in 1871. In 
1882-84 he was appointed to lead the Inter- 
national Finnish Polar expedition to Sodankylà 
and Kultala. Besides making ordinary mag- 
netic and meteorologic..1 observations, he made 
researches with regard to earth currente, the 
electrical currents in the atmosphere, and евре- 
cially spectroecopical researches of the aurora. 
In addition to many important singularities in 
these phenomena he discovered: 1. That the 
cbaracteristic specural line of aurora a 
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can be seen at certain times near the earth and 
in the atmosphere without visible auroral dis- 
plays or beams. (This was observed on оре 
night in 1871 and on 16 different nights in 
1882-84.) 2. That auroral beams can be pro- 
duced on mountain tops in the north of Finnish 
Lapland by means of a point apparatus. These 
phenomena, giving the auroral line in spectro- 
scope, were actually produced in the form of 
beams once in 1871 and twice in 1882.84, but 
were several times produced in the form of 
visible flames over the point apparatus. Prof. 
Lemström further found that the electrical air- 
currents on which he had made researches had 
great influence on vegetation, and he has вис- 
ceeded in bringing this important fact to light 
throughout a long series of experiments. This 
discovery has induced him to construct appa- 
ratus designed to actuate vegetation by means 
of electrical air-currents. This apparatus takes 
the form of an influence machine, specially 
designed for this particular work by Prof. Lem- 
strom. His researches 10 the earth’s mag- 
netism:have led him to seek the causes of this 
great phenomenon in the rotation of the earth 
and its revolution round the «un. Prof. Lem- 
strom has also investigated the properties of 
voltaic induction currents, and he is at preseut 
occupied in researches of the chemical and heat- 
ing effects of electrical air-currents. By a per- 
sistent study of the subject of night frosts 
Prof. Lemström has succeeded in inventing an 
effective method, founded upon numerous expe- 
riments, designed to prevent the ravages caused 
to vegetation by there frist». He is the au'hor 
of a valuable treatise on “Electricity in Agri- 
culture and Horticulture," about to be pub- 
lished by “Tbe Electrician" Co. Не ie a 
member of the Society of Science in Finland 
and of La Société de Physique à Paris. 


*LENARD, PHILIPP. Born in Potsony 
(Hungary), June 7th, 1862, edneated at 
the Universities of Berlin and Heidelberg, 
where he was working under Bunsen, 
Helmholtz, and Quincke. 

In Heidelberg Protessor Lenard took the de- 
gree of Doctor Philosophie in 1886. Не was 
then appointed Demonstrator in Prof. Quincke’s 
laboratory, and was working there on the 
subjects of capillarity, phosphorescence, the 
electricalaction of ultra-violet light, and on the 
electrical resistance of bismuth in magnetic 
fields, the resulta being published chiefly in 
Wiedemann's Annalen. In 1891 he was in- 
vited by the late Prof. Hertz to Bonn, where 
he became Privat Docent in the University. 
Here ke carried out his researches on the pro- 
duction of electricity by air and water in con- 
tact [On the Electricity of Waterfalls,” Wied. 
Ann., Vol. XLV1.], and also on the properties of 
cathode rays [l On Cathode Rays in Gases of 
Atmospheric Pressure and in Vacuo," Berichte 
of the Academy of Berlin, of 1893, and Wicd. 
Ann., Vol. Ll. ; “On the Magnetic Detlecti- 
bility of Cathode Rays," Wied. Ann., Vol. LII. ; 
„Ou the Absorption of Cathode Rays,“ Wied. 
Ann., Vol. LVI.] He also published Prof. 
Hertz's great posthumous work on the Prin- 
ciples of Mechanics.“ In 1894 he became 


Professor Extraordinarius in the University of 
Breslau, one year later Docent of Physics at 
the Polytechnic School of Aachen, and since 
1896 he has been Professor of Theoretical 
Physies in the University of Heidelberg. For 
his researches on the cathode rays the Baiim- 
gartner Prize was awarded to him by the Aka- 
demie of Vienna, the Rumford Medal by the 
Royal Society of London, the Matteucci Medal 
by the Società Italiana delle Scienze of Rome, 
and the Piix Lacaze by the Academy of Paris ; 
and he also became Correspondent Member 
of the Hungarian Academy of Sciences. Since 
1898 he has been professor ordinarius and 
director of the Physical Laboratory at the 
University of Кіе), where he continued his work 
on the actions of ultra-violet light, on cathode 
rays and allied subjects, the publications being 
contained in the Ann. der Physik In 1905 he 
was made Doctor of Medicine honoris causd 
by the University of Heidelberg. 


LEONARD, H. Ward. Born 1861. 
A full Notice appeared in this Handbook for 1890. 


LEVER, Charles. Born 1862, died 1890. 
A full Notice appeared in this Handbook for 1890 


LEWIS Francis Harman. Born June 18, 
1 


Mr. Lewis is thegrandson of the late Prof. Har- 
man Lewis, Wrangler of Cambridge, Professor of 
Civil Engineering at University College. London, 
and Professorof Chemistry at Charing Cross Hos- 
pital. Educated at Epsom College for the medical 
profession. In 1885 Mr. Lewis gave up hi: 
medical studies and went through a course of 
training in electrical engineering at the Finsbury 
Technical College, obtaining the certificate of 
the college. In 1886 he entered the works of the 
Electrical Power Storage Company, where he 
remained for about two years, leaving the com- 
pany to carry out some private installations ou 
his own account. In 1889 he was for a time 
upon the staff of the Westminster Electric Light 
Corporation, then for about two years an assistant 
engineer in the St. James's and Pall Mall Com- 
pany's station, and т 1891 he was appointed 
electrical engineer to the Corporatión of Hull, 
for whom he designed and carried out an 
electricity works on the three-wire system, at 
the cost of about £35,000. After he had estab- 
lished these works in good running order, he 
was appointed in 1893 electrical engineer to the 
borough of Wolverhampton, for whom he 
designed and laid down an electricity works on 
the 2,000-volt direct-current system, for private 
and public lighting, at а cost of about £40,000. 
The works, both at Hull and Wolverhampton, 
are working satisfactorily, and аге paying 
concerns. dh Lewis has also advised the 
Corporation of Dudley on the question of 
adopting electric lighting and power works. 
He resigned his residential appointment at 
Wolverhampton in June, 1898, being retained 
as consulting engineer in connection with his 
scheme of extensions then accepted bv the 
Corporation. This scheme was for electric 
lighting additions and also for tramway traction, 
and was estimated to cost £29,000. In March, 
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1899, Mr. Lewis took up the appointment of 
electrical engineer to the Urban District 
Council of Leyton, Essex, where he has the 
management of а Dowson gas plant electric 
station, and has designed and carried ont ап 
additional station, worked by steam power on 
the three-wire system, costing £69,000. He is 
now engazed upon additions involving ап out- 
lav of #15.000. Mr. Lewis is ап associate 
member of the Institution of Electrical 
Engireers. 


LOCK WOOD, Thomas D. Born 1848. 


A full Notice appeared in thi» Handbook for 1595. 


*LODGE, Sir Oliver J., D.Sc., F.R.S, 
LL.D. Born June 12, 1851, at l'enkhull, 
near Stoke-upon-Trent. 

Educated at Newport (Salop) Grammar 
School. He was at fourteen taken into business 
bv his father in the Potteries, and remained 
there for six or seven vears. During this titne 
he made his first acquaintance with science by 
reading an odd Че Це number of the English 
Mechanic, and afterwards picking up what he 
could from the articles of the '' Penny Cyclo- 
pedia." Later, while ou a visit to London, he 
attended a course of six lectures on heat by Prof. 
Tyndall. He then attended evening classes in 
chemistry under the Science and Art Depart- 
ment at the Wedgwood Institute, Burslein ; 
aud in 1872 was permitted а winter's course 
at the South Kensington Chemical Laboratory, 
on the annua! examination list of which he 
came out bracketed first. In 1871, by working 
at odd hours, he matriculated at the Univer- 
sity of London, and after two years of private 
study passed the intermediate examination for 
а science degree. In this examination he ob. 
tained honours in chemistry and physics, 
standing alone in the first class in the latter 
subject. He next tried for а scholarship at St. 
John's College, Cambridge ; but, not succeed- 
ing in getting nearer than procime accessit, he 
went to study mathematics under Professors 
Clifford and Henrici at University College, 
London, where Prof. Carey Foster enabled 
hun to live without much home aid by teach- 
ing in exercise classes. In 1875 he took his 
B.Sc. degree; aud the post of Demonstrator 
of Physics at Unversity College was created 
and offered to him about the same time. In 

the same vear he published, in conjunction 
with Prof. Foster, several Papers on the 
flow of electricity in & plane conductor, in 
which the forms of the lines of flow aud equi. 
potential lines are found practically and mathe- 
matically for various shapes of conductor, and 
for different positions di the electrodes. In 
1876 at Heidelberg he read and analysed the 
fint volume of Maxwell's Electricity, and 
the aame year exhibited before the В.А. в 
model, the purpose of which was ''to illus- 
trate лыш, the ge of electricity 
through metals, electrolytes, and dielectrics, 

according to Maxwell's theory." In June, 1877, 

he published а Paper describing а modification 

of Mance's method for measuring battery ге- 
sistance, in which а condenser is used to 
supplement the ordinary Wheatstone's bridge 


B Later in the year appeared 
из suggestion for a standard Daniell cell, 
in which the copper sulphate solution is 
prevented from getting to the zinc rod either 
(1) by having to ditfuse through а very 
long column of zing sulphate; ог (2) by 
connecting the two liquids by а fine capillary 
layer of sulphate of zinc. In the same year he 
took his degree of Doctor of Science, choosing 
Electricity as his special subject. In 1887 
he became Assistant Professor of Physics at 
University College; he was also Lecturer т 
Physies at Bedford College, London; and in 
addition to these appointments, he assisted the 
late Prof. W. K. Clifford in the Mathematical 
Department of University College, taking 


‚ charge of the Applied Mathematics classes 


during his final illness, and wrote an elementary 
book on "7 Mechanica” for Messrs. Chambers, of 
which a new and enlarged euition has recently 
appeared. An original work of this period was 
connected with the thermal conductivity of 
metals and crystals. In November, 1879, Dr. 
Lodge measured the resistance of some alloys of 
copper aud tin made by Prof. Chandler 
Roberts, and discovered the curious behaviour of 
the alloys CuSn, About this time the telephone 
and the Hughes induction balance came into 
prominence, and directed the attention ог 
physicists more closely to the phenomena of 
self and mutual induction. Dr. Lodge pub- 
lished a mathematical theory of intermittent 
currents and the induction balance, and the 
facts observed by Hughes were here accounted 
for and somewhat extended. The etfects of 
making and breaking a circuit were also 
discussed fully; but possibly the greatest 
value of the Paper lay їп the fact that 
it familiarised students with the nature and 
action of self and mutual induction in closed 
circuits. In 1881 Dr. Lodge was elected 
to the Professorship of Physics and Mathe- 
matics at the new University College in Liver- 
pool, During the greater part of the college 
session 1881-2 his time was occupied in super- 
intending the construction and equipment of 
the Physical Laboratory. In addition to this 
he delivered all the courses of lectures both in 
Physics and Mathematics. At the end of two 
years а separate Chair of Mathematics was 
endowed, and Prof. Lodge was thus relieved of 
this part of his onerous task, retaining the Profes- 
sorship of Physics, which he still holds. He 
then commenced a series of experiments to 
ascertain the behaviour under ditferent circum- 
stances of secondary cells with plates of vari- 
ous materials and with different liquids, and 
acted as scientific adviser to the Electrical 
Power Storage Company during the two 
years 1884.86. Не proved experimentally 
that the reason of the sudden drop in the 
E.M.F. of ordinary secondary cells was the 
scumming over of the negative plate with sul- 
ër of lead. In the spring of 1883 Prof. 

dge secured the co-operation of the late 
Mr. J. W. Clark as demonstrator; and in 
1884 published, in conjunction with him, а 
Paper on the behaviour of dusty air near illu- 
minated bodies, discovering the cause of the 
dark plane observed bv ТупдаЏ, and redis. 
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covering the remarkable effect of electrifying 
dusty air, first noted by Mr. Guitard in the 
English Mechanic for 1850, but entirely 
forgotten. At the British Association Meet- 
inz at Montreal in 1884 he was chosen to 
deliver one of the evening discourses, and took 
for his subject “ Dust." In addition to this he 
was one of the secretaries of Section A, and 
also opened the first formal discussion ever 
held in that Section. The discussion was On 
the Seat of Electromotive Force in the Voltaic 
Cell." The discussion was followed a little later 
by a Paper from Prof. Lodge on the com- 
plete history of the subject, and on energy 

aths in voltaic circnits showing how Poynt- 
ing's views enabled a clear statement to ђе made, 
and finally reconciling the chemical and contact 
theories. After tbe success of the 1824 discus- 
sion Dr. Lodge was asked to open a dis- 
cussion on Electrolysis at the next (Aberdeen) 
mecting of the Association. In it he reviewed 
the state of electrolytic theories up to that 
date, and after the discussion took up the sub- 
ject with a view to obtaining data for the rate 
of migration of ions in electrolysis. Indeed, 
during the years 1886-7 his experimental 
work was mainly devoted to the subject of 
electrolysie, and be succeeded in verifying 
experimentally the absolute value of the velocity 
of the hydrogen ion as calculated by Kohl- 
rausch’s theory. In these two years a consider- 
able portion of his time was taken up bv the 
duties of the Electrolysis Committee, of which 
he was a secretary. For the 1886 Report 
he translated and reviewed several foreign 
memoirs on the subject. In the autumn of 
1887 Prof. Lodge began his researches on 
waves in conductors and on Leyden jar dis- 
charges. The first experiments were described 
in the Dr. Mann Lectures, which were de- 
livered before the Society of Arts in March, 
1888. That same year his experiments have 
proved that pulses travel along isolated wires 
with the velocity of light, and he has investi- 
gated the conditions indicated by theory and 
perfectly borne out by fact, under which an elec- 
trical discharge is oscillatory in character, and 
has shown that a lightning discharge тау, 
and in general does, satisfy those conditions. 
He has always emphasised the fact, first clearly 
published by Heaviside in the columns of The 
Electrician, that oscillatory discharges tend to 
keep to the outside of а conductor, and his 
most recent communication on the subject was 
mainly directed to showing how a closed соп- 
ductor may be used to afford protection from a 
lightning flash to telegraphic installations. 
The interest of these experiments was greatly 
increased by the discussion at the British 
Association at Bath in 1888 on Lightning 
Conductors, in which Dr. Lodge again took a 
leading part. At the end of 1887 Prof. 
Lodge published in Nature his views on the 
ether theory, and the mechanics of the propa- 
gation of light and electricity. These articles 
were collected into а book, and issued in 1889 
under the title“ Modern Views of Electricity.” 
In 1889 he apy lied his Leyden jar experiments 
to а measurement of the value of ' v," the ratio 
between the electrostatic and electromagnetic 
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units of electricity, working in the Cavendish 
Laboratory, Cambridge, in conjunction with 
Mr. Glazebrook. The clear, terse way in which 
Dr. Lodge sets forth bis ideas and describes his 
experiments has awakened in the minde of many 
an interest in his work which the ordinary 
theorist finds himself unable to create. This 
lucidity of statement contributes greatly to his 
success as a controversialist, while in his college 
lectures it is especially felt and appreciated. 
Moreover, it makes him welcome everywhere as 
a writer or lecturer on scientific subjects. To 
his assistants his unceasing thoughtfulness, 

kindness, and sympathy alee him something 
more than a friend. The quality and quantity 
of his work serve to place him in the very fore- 
most rank of the younger School of Physicists. 
in 1885 he was one of the jurors at the Inter- 
national Inventions Exhibition, and wrote for 
the official handbook a short article on progress 
in electricity during the past 25 years. In the 
spring of 1888 the University of St. Andrews 
conferred upon him the honorary degree of 
LL.D., and shortly afterwards he was adinitted 
a Fellow of the Royal Society. He has been a 
member of the Physical Society since 1875. In 
connection with the British Association, besides 
the offices already mentioned, he was опе of 
the secretaries of Section A from 1878 to 
1884, and has served on many committees. 
Moreover, ће is interested in the subject 
of telepathy, and has communicated Papers 
at various times to the Society for Psychical 
Research, of whose council he is a member. 
In 1891 he was President of Section A of the 
British Association, at Cardiff, and his presiden- 
tial address on that occasion is well known. His 
lectures at the Koyal Lostitution have been on the 
Deposition of dust and fume by electricity, on Furl 
and smoke, on the Ether, on the Leyden jar, op 
Aberration and the motion of the Earth through 
the ether. On the two last subjects he has com- 

municated long memoirs to the Royal Society. 

Messrs, Whittaker have published, with the 
authority of the Socicty of Arts, Dr. Lodges 
lecture on Lightning Conductors, together with 

much additional matter, on electric waves and 

oscillations generally, and a Paper on Light- 

ning Guards for Telegraphic Purposes, which be 
read to the Institution of Electrical Engineers. 

These guards are available for cables, for tele- 

phones and instruments generally, and for elec- 

tric lighting circuits; and are constructed 
by Dr. Alex. Muirhead. Another book 
published by Messrs. Macmillan is a series 
of studies in scientific history as illustrated 
by the lives and work of the great astronomers, 
called Pioneers of Science." Recently he has 
again taken up work in connection with electric 
waves and has shown how readily Hertz: 
results сап be demonstrated by aid of the 
coherer principle observed by him in 1890 (see 
Jour. Inst. E. E. for that year, pp. 552-554}, the 
same principle as had previously been observed 
by Lord Rayleigh with water jets; also by 
means of a tube of filings, whose property of 
variable resistance was discovered by M. Branly. 
The Royal Institution lecture describing these 
„ and the use of his '' coherer " was 
published with additions and illustrations in 
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* The Electrician" Series in 1894, under the title 
of “The Work of Hertz and some of his Suc- 
cessors." [n this work the principles of the 
so-called ‘‘ wireless" telegraphy were explained 
and illustrated. A third and enlarged edition 
of this work has b en called for. For his work 
in radiation generally, and for his experimeuts 
end Papers on the connection between Matter 
and Ether the Royal Society awarded him in 
1898 the Rumford medal. In 1990 the Crown 
appointed Dr. Lodge Principal of the new 
University of Birmingham, recently created as 
a development of Mason's College; and in 1902 
he was knighted by His Majesty the King. 
During 1903 he has contributed to the im- 
portant subject of “Electrons,” and on 
“ Means of Electrifying the Atmosphere on а 
Large Scale.” 


LORRAIN, James Grieve. Born 1852, 
youngest son of the late Dr. W. B. Lorrain, 
M.D., а well-known physician and natura- 
list, and grandson of the late Dr. William 
Lorrain, M.A., LL.D., Head Master of the 
Glasgow Grammar School, whose revisions 
of the texts of Virgil, Sallust, aud Ovid are 
‘still well known to classical scholars. 

Mr. J. С. Lorrain commenced the study of 
engineering as pupil of Mr. Edward Sang, C.E., 
of Edinburgh, after which he became а pupil 
of Prof. Fleeming Jenkin, F.R.S. Studied at 
Edinburgh University for two years, obtaining 
„passes with distinction" in mathematics, 

hysics, and mechanics. In 1871 went to 

University College, London, and studied there 

for 18 months, and then to the Royal School 

of Mines for three years, working chiefly at 
chemistry, mineralogy, mining, metallurgy, and 
geology. Afterwards went to Paris, and at- 
tended lectures at the College of France for 
two terms. Was then appointed chemist to 
the Oakbank Works, Midcalder, after which 
he started in private practice as an elec- 
trical engineer in Edinburgh. Mr. Lerrain 
erected the first telephone lines in Scotland, 
and in July, 1879, startel the Manchester 

Telephonic Exchange—the first exchange formed 

in Europe—and soon aiterwards the Liverpool 

Exchange. In November, 1979, Mr. Lorrain 

founded and was consulting engineer to the 

Scottish Telephonie Exchange, Limited (now 

merged into the National Telephone Company, 

Limited), for which Coinpany he established the 

Edinburgh, Dundee, and Belfast Exchanges. 

In 1880 he founded and was consulting engi- 

neer to the Anglo-Indian Telephone Company, 

Liiited—the pioneer telephone Company in 

India —which Company soon afterwards amal- 

ратајед with the Bell and the Edison Syndi- 

cates to form the Oriental Telephone Company, 

Li:aited. In 1881 Mr. Lorrain commenced pri- 

vate practice in Westminster as a consult- 

ілу engineer, and has specified and superin- 
tended the laying down of а considerable 
number of electric light installations in this 
country aud abroad, as well as several 
telephone exchanges on the Continent. Early 

in 1886 Mr. Lorrain, seeing the field open for a 

Patent agent who was also a trained electrical 

engineer, commenced the study of Patent Law, 


and devoted the greater part of his time for two 
years to this, during which period he tanulated 
and abstracted every legal decision on the 
subject reported during the present century. 
Mr. Lorrain then commenced practice as а 
patent agent, iu addition to practising as a 
consulting engineer. He is а member 
of the Institution of Electrical Engineers, 
а member of the Institution of Mechanical 
Engineers, a Fellow of the Royal Physical 
Society of Edinburgh, a Fellow of the Chartered 
Institute of Patent Agents, a member of the 
Societe Francaise de Physique, a member of 
the Society of Chemical Industry, and а 
member of the American Institute of Electrical 
Engineers, &c. 


LORENTZ, Prof. Dr. Hendrik Antoon. 
Born 1853. 


А full Notice appeared in this Handbook for 1902, 


LUMLEY, F. Born 1862. 


A full Notice appeared in this Handbook for 1893. 


LUNDBERG, A. P. 


A full Notice appeared in this Handbook for 1902. 


LUNDBERG, Gus. 0. Боги 1867. 
A full Notice appeared in this Handbook for 1902. 


McGREGOR, Wm. 
А tull Notice appeared in this Handbook for 1899, 


MAOLEAN, Frederick Gurr, C.LE., 
NMI. I. E. E. Born in London, educated at 
Tunbridge Wells and in France. 

Mr. Maclean was appointed in 1868 an 
assistant superintendent of Indian Telegraphs, 
and having, in the final examination, attained 
to the “high proficiency" standard, was granted 
four months’ leave in England on full pay to 
study submarine telegraph engineering. He 
went to India in February, 1869, and was 
emploved for about 26 yeirs on the various 
duties of assistant superintendent and superin- 
tendent of telegraphs, viz., the erection and 
maintenance of telegraph lines, the supervision 
of oflices, &с., in almost everv part of India, 
including Ceylon. In 1879-80 Mr. Maclean 
constructed, for the Kandahar State Railway, a 
telegraph line from Ruk (near Sukkur)to Harnai, 
iu eonnection with the militazy operations in 
Afghanistan, and the value of his services on 
that occasion was brought to the notice of the 
Government of India by the late Sir Richard 
Temple, the then Governor of Bombay, and 
Mr. Maclean was awarded the Afghan medal 
1878-79-80 for his services, In 1896 Mr. Maclean 
was called to the direction and entrusted with 
the control of the construction branch, and in 
Мау, 1897, was EE deputy director- 
general of telegraphs; in May, 1900, he was 
appointed director-general of telegraphs, which 
office he still holds. During Mr. Maclean's 
tenure of the oflice of director-general the tele- 
graph rates between Europe and India have 
beeu reduced from 43. to 2s. 6d. а word, and 
the position and prcspects both of the superior 
establishment aud of the signalling staff 
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of the Indian telegraph department have been 


ameliorated. Mr. Maclean was, in December, 
1902, created а C. I. E. 


MACLEAN, Magnus, M. A., D. Se., Fellow 
of the Royal Society of Edinburgh, 
M. Inst. E. E., and Professor of Electrical 
Engineering in the Glasgow and West of 
Scotland Technical College. 

Prof. Масјеап, after receiving а thorough 
elementary education in a public school, entered 
a training college iu Glasgow as a Queen's 
Scholar in the first-class division. and, duriug 
the years 1878-79, he underwent the usual 
training for the teaching profession in Scot- 
land. Here he had the benefit of the mathe- 
matical teaching of Rev. Dr. John Kerr, F.R.S., 
and he assisted him in some of his important 
classical experiments on electro-opties. During 
his subsequent undergraduate course in the 
University of Glasgow, Mr. Maclean gained 
several prizes, bursaries and scholarships. In 
1884 he was appointed Chief Official Assistant to 
the Protessor of Natural Philosophy in the Unt- 
versity of Glasgow (Lord Kelvin); iu 1892 he 
was appointed Lecturer on Physics to Medical 
Students, and in 1895 Lecturer on Electricity, 
Pure and Applied, to the Engineering Students 
in the University of Glasgow. He isthe authcr, 
or joint author, of numerous Papers, more раг. 
ticularly on the thermoelectric qualities of 
metals under strain and the шее сап and 
disclectrification of air and other gases, published 
in the Proceedings and Transactions of the Royal 
Societies of London and Edinburgh ; also of some 
Papers in the PAZ. Mas., Nature, Electrician, 
and other technical journals. Не has also written 
books on “Physical Units," ''Exercises in 
Natural Philosophy,” “ Exercises in Electrical 
Engineering,” which form useful supplements 
to text-books of physics and electrical engineer- 
ing. He is the editor of a treatise on Modern 
Electric Practice," issued т six volumes, to 
which experts on the ditlerent subjects are 
contributors. 


McMAHON, Peter Valentine. Born near 
Dundalk in 1868. and educated at the Chris- 
tian Brothers’ Schools and St. Mary's College. 

In 1834 Mr. McMahon commenced his appren- 
ticeship at the Dundalk Iron Works, going 
through the various shops. In the beginning 
of 1887 he took up the complete course ix: Elec- 
trical Engineering at the Finsbury Technical 

College under Profs. Thompson aud Perry, and 

was awarded the certificate of the College and 

first place and prize in Electrical Technology. 

He afterwards assisted at the Italian Exhibition 

installation, and early in 1889 was appointed 

resident engineer of the Waterford central 
station, which was enlarged and an alternating- 
current. plant erected under his supervision. In 
the autumn of 1890 he joined Меззга. Mather 
and Platt in the electrical equipment of the City 
and South London Railway, and upon the open- 
ing of the line tor (га! се was appointed asaistant 
engineer to the Com; anv. In 1893.94 he made 

a series of experiments on electromagnetic 

devices, including the behaviour of different 

sized and shaped cores in а solenoid. The resulta 
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of this research were published in The Electrician 
in 1895, entitled “ Notes on some Experiments 
on Electromagnetic Mechanisms." In 1896, upon 
the retirement of Mr. Basil Mott, he was 
appointed Engineer to the City and South 
London Railway Company. He acted as con- 
sulting engineer for the railway company in 
connection with the electrical equipment and 
rolling stock for the extension to Clapham 
Common and Islington, and was responsible for 
the introduction of the three-wire continuous- 
current system of distribution with battery 
sub-station at 2,000 volts. He is a member 
of the Institution of Electrical Engineers, а 
Member of the Institution of Civil Engineers, 
and in 1899 was awarded the Institution Premium 
by the former body for his Paper on the Design 
of Electric Locomotives. 


*McMILLAN, Walter G. Born January 
3, 1861. Educated at King's College 
School and at King's College, London, 
where he obtained the Daniell Research 
Scholarship in 1880. 

On leaving college, Mr. McMillan worked for 
nearly a year with an accountant, in order to 
gain an insight into business methods, and in 
1882 he was appointed private assistant to the 
Professor of Metallurgy in. King's College. 1n 
the following year he became Demonstrator of 
Metallurgy in the same college, with charge of 
the laboratory during the day and of the even- 


ing lectures and practical classes. In this 
position he remained, giving, in addition, 


several courses of King’s College (Extension) 
‘Lectures to the People,” and many popular 
lectures, mainly on metallurgical, electrical and 
chemical subjects, until 1888, when he accepted 
an appointment under the Indian Gove 

as Chemist and Metallureist to the Cossipore 
Ordnance Factories near Calcutta. At the 
expirv of his five years' agreement lie returned 
to England, and, within a mouth, was elected 
to the Lectureship in Metallurgy at. Mason 
College, Birmingham (now the University 
of Birmingham), which he held until he was 
appointed in 1897 to виссееа Мг. F. Н. Webb 
in the office of secretary, librarian, and editor of 
the Journal of the Institution of Electrical 
Enginecis, By virtue of his осе of lecturer 
he was a member of the Electro-Technical 
Board of Studies in the Mason College. Whilst 
in India Mr. McMillan was Examiner in Chemis- 
try to the University of Calcutta, and was 
nominated by Government аз a Municipal Сот- 
Missicner of the important manufacturing 
Calcutta suburb known as Cossipore-Chitpore. 
Here he served on nearly all the sub-committees 
in turn. Both in England and in India he has 
been constantly engaged in secretarial and 
administrative duties, for the most part of an 
honorary character. Very саму he began to 
make a special study of electricity as applied to 
metallurgy, and in 1890 he contributed 
to Griflin’s ‘* Scientific Text-book " Series & 
‘Treatise on Electro-Metallurgy," of which а 
second revised and enlarged edition was issued 
in 1899. In 1897 he completed the authorised 
trauslation of Dr. Borchers’ well-known book 
on ''Elektro-Metallurzie," and this has now 
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been published, with added notes by the 
translator, under the title of * Electric Smelting 
and Refining,” of which the second edition 13 
now in the press. Besides having undertaken 
pra-tical work, he has given courses of lectures 
on the subject, ао] is at tho present time, the 
Examiner in Electro-Metallurgy for the City and 
Guilds of London Institute. 

In addition to the literary work above 
rnentioned, he has, in conjunction with Prof. 
Huntington, brought out a revised and largely 
re-written edition of © Metals," in Longmans’ 
** Text-books of Science Series; whilst from 
1885 until he left England and from the date of 
his return to the present Ише he has acted as 
&bstractor for the Journal of the Society of 
Chemical Industry. He also, in 1900, con- 
tributed the articles on Electro-Chemistry " 
and Electro-Metallurgy " in the supplement 
to the Encyelopwdia Britannica. Не is a 
F. I. C., V. I. MI. M., F.C. I. S., and was in 1897 vice- 
5 the South Statlordshire Institute of 

гоп and Steel Works Managers. 


MATER, Dr. Julius. Died 1896. 


A full Notice appeared in this Handbook for 1895. 


MANCE, Sir Henry C., C. I. E. Born 1840. 


A full Notice appeared in this Handbook for 1901. 


*MARCONI, Guglielmo. Born at Bologna, 
on April 25, 1874 ; educated at Leghorn 
and Bologna University. 

Mr. Marcoui was, Гош a lad, keenly inter- 
ested in electricity and in 1895 first interested 
himself in“ wirelesa" telegraphy. He developed 
his work considerably before coming to England 
in Мау, 1896. He had, in fact, succeeded in 
telegraphing wirelessly a distance of a mile or 
more between two stations, these early experi- 
ments being carried out on his father’s estate 
near Bologna, Italy. His first experiments in this 
country were made at Westbourne Park, Shortly 
afterwards Mr. Marconi saw Sir W. H. Preece, and 
at his request inadesome experiments for him and 
the Post Осе officials, between the Post Осе 
and the Thames Embankment. These experi- 
menta were highly successful, and Mr. Marconi 
was requested to make further trials on Salisbury 
Plain, which also proved satisfactory to the 
Post Office and to officers of the army and 
navy who witnessed them. Mr. Preece, in 
December, 1896, delivered a lecture at Toynbee 
Hall, on the subject of Telegraphy Without 
Wires,” and Mr. Marconi was present and con- 
ducted the experiments. Some further experi- 
ments were made in May, 1897, in the Bristol 
Channel, when Lavernock and Flatholm were 
successfully connected, and afterwards Lavernock 
and Brean Down, across the Channel, a distance 
of nine miles. A full report of Мг. Ргеесе’в 
lecture, in which these experiments were dealt 
with, was given before the Royal Institution on 
June 4, 1897, and appeared in The Electrician 
of June 11 of that year. On the invitation 
of the Italian Government, Mr. Marconi went to 
Rome and gave a series of exhibitions of the 
Marconi system at the Quirinal before the King 
and Queen of Italy and high Italian Govern- 
ment officials, and he subsequently went to 
Spezia, where his syatem was put to practical 


test on board two Italian battleships. А station 
was erected on land at the arsenal, and the ships 
were kept in constant telegraphic communica- 
tion with the shore up to 12 miles from the 
spot where the apparatus was fixed. The 
Italian Government, recoguising the great value 
of Mr. Marconi 8 invention, conterred upon him 
the honour of knighthood. and are now using his 
system extensively. On his subsequent return 
to Envland Mr. Marconi conducted further 
experiments at Salisbury (between Salisbury 
and Bath, a distance of 34 miles), and signals 
were successfully reveived by Captain Kennedy, 
who himself erected a set of Marconi instru- 
ments at Bath for this installation. On July 20, 
1897, the Wireless Telegraph and Signal Со. (Ltd.), 
was established, with a capital of £100,000, and 
two permanent stations were put up—the first 
at Alum Вау, Isle of Wight. А small steamer 
was chartered in connection with the experi- 
ment here carried out, and fitted with the 
necessary instruments, the steamer cruising 
round the coast about Christmas time for several 
weeks, Although tempestuous weather was 
experienced по break in telegraphic communica- 
tion with the station took place. At the 
beginning of 1898 another permanent land 
station was put up at Bournemouth and 
subsequently removed to Poole. The first 
station was 144 miles distant across the 
sea, and the removal to Poole increased 
this distance to 18 miles. By the aid of these 
stations great progress was made in develop- 
ing wireless telegraphy. In May, 1898, an 
exhibition of wireless telegraph apparatus was 
made in the House of Commons and at St. 
Thomas’ Hospital. A number of social and 
other messages have been sent over the Wireless 
Teiegraph Co.'s service under various conditions 
and зо several languages, and these messages have 
been transmitted without mutilation to their 
destination. In July, 1898, the Dublin Express 
gave day by day a wireless telegraphic report of 
the yacht races during Kingstown Regatta week 
and proved the usefulness and facility with which 
the system can beapplied tocominercial purposes. 
Later Mr. Marconi established communication 
between the late Queen’s residence at Osborne 
House, Isle of Wight, and the Royal yacht, 
“Osborne,” and Her late Majesty was kept 
apprised of the progress made by the King 
during the process of recovery from а serious 
accident. No difficulty has been experienced 
in transmitting or receiving messages from 
the established land stations, and in the week 
ending December 24, 1898, Mr. Marconi was 
engaged in installing apparatus to provide 
communication between а lighthouse and а 
lightship on the South Coast, the Trinity House 
authorities having placed а room at the South 
Foreland lighthouse at Mr. Marconi's disposal 
for the purpose. Mr. Marconi is a member of 
the Institution of Electrical Engineers, and 
read a Paper on “ Wireless Telegraphy ” before 
the members in February, and lectured at the 
School of Military Engineering, Chatham, in 
March, 1899. He journeyed to the United States 
in connection with the America Cup Yacht 
racing for 1899, between “ Columbia” and 
‘Shamrock I." In the ваше year a number o 
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the ships of the British Navy were equipped 
with Marconi appsratus. Early in 1901 tele- 
graphic communication was established between 
two points more than 250 miles distant, and at 
the end of that year Mr. Marconi transmitted 
signals from Poldhu, in Cornwall, to St. John’s, 
Newfoundland. Marconi apparatus is working 
commercially on board many of the largest passen- 
ger steamers afloat, including the “Campania.” 
Umbria.“ “Lucania” and ‘ Etruria " of the 
Cunard Line; the “ Savoie” of the Cie. 
Generale Transatlantique, the “Lake Champlain" 
of the Beaver Line, and the “ Kaiser Wilhelm 
der Grosse " ара * Kronprinz Wilhelm“ of the 
Norddeutacher Lloyd. А demonstration of the 
Marconi system was made for tbe French 
Government in the early part of 1901. when 
communication was established and maintained 
for some time between Antibes, near Nice, aud 
Calvi. Corsica. At the ваше time the yacht of 
the Prince of Monac» was fitted with Marconi 
apparatus. "The international vacht races were 
reported forthe American Associated Presa by the 
Marconi system. An important agreement was 
made during 1901 between the Marconi Inter- 
national Marine Communication Co. and 
Lloyd'& by which the latter corporation ex- 
clusively adopta the Marconi кущел, and 
agrees to fit up ita srations with Marconi 
apparatus. Mr. Mareoni's system is the only 
means of telegraphic communication throughout 
the Sandwich Islands. the islands in this group 
having been fitted with the apparatus during 1901. 
In Feb., 1902. Mr. Marconi received on board the 
ва. “ Philadelphia,” in the presence of the officers, 
good messages on the tape when at a distance of 
over 1,500 milesfromthetranemittingstation,and 
signals at over 2,000 miles. In December, 1902, 
the station establi«*hed at Cape Breton, Nova 
Scotia, under a contract with the Canadian 
Government, for transatlantic wireless telegraphy 
was put Into communication with the Cornwall 
station at Poldhu, and inaugural messages were 
transmitted to Н.М. the King of England, Н.М. 
the King of Italy, and others, and to Zhe Times 
newspaper, this mesage for purposes of verifica- 
tion being transmitted in the presence of The 
Times correapondeut at Cape Breton, and of the 
officers of the Italian warship ‘‘ Carlo Alberto.” 
In Oct, 1903, during the voyage of the R.M.S. 
" Lucania," Mr. Marconi established communi- 
cation between thia ship and the Marconi 
stations at Glace Bay, Canada, and Poldhu, 
Cornwall, England; communication was con- 
tinued threughout the voyage, messages received, 
and a daily bulletin published and issued every 
evening to each passenger. At the end of 
October, 1903, Mr. Marconi, at the invitation of 
the British Admiralty, sailed on board H.M.S. 
" Duncan " from Portamouth to Gibraltar, and 
throughout the voyage messages were received 
оп board from the Marceni station at Poldhu. 
Communication was also carried on between the 
Marconi station on the Rock of Gibraltar and 
that at Poldhu. At the close of 1903 there 
were fitted with permanent installations of 
Marconi wirelesa telegraphic apparatus 50 liners, 
64 warships of Hia. Majesty's Navy, 24 ships of 
the Italian Navy, besides a great number of 
Admiralty and Lloyd land stationa. 


- 


MASCART, Eleuthere Elie Nicolas. 
Born Feb. 20, 1837 
А tuli Notice appeared in this Handbook for 1903, 


*MASSEY, W. Н. Born October 1, 1848, at 
La Seyne, near Toulon. 

Educated partly in France and Hussia, and 
also at the Grammar School, Leeds, in which 
town ће subsequently served а long appren- 
ticeship with a firm of engineers and mill- 
wrights. After being at sea in a Russian steam- 
ship, he entered, in 1870, the employ of 
Messrs. John Penn and Sons, of Greenwich, 
where he soon took a leading position in outdoor 
affairs. In 1875 Mr. Massey was engaged by a 
company of marine engineers in Berlin, and 
several important contracts in the German 
Government. dockyards were entrusted to him. 
He returned to England the following year, and 
after being for some time with Messrs. Hunter 
and English, of Bow, he was in 1877 appointed 
outdoor manager for Messrs. John Fowlerand Co., 
the agricultural and mining engineers. During 
the next four years Mr. Massey's work took him 
into every part of England and Wales, and he 
was frequently consulted as to engines and ша- 
chinery for electric lighting. In October, 1881. 
he accepted an offer from the Electric Light and 
Power Generator Company, to be their general 
manager; but finding himself n few months 
afterwards in disagreement with his directors 
and the promoters, he suddenly resigned his 
appointment and started in business on his 
own account, being retained as consulting 
engineer to the company. Hem 1884 acted as 
advising engineer to the Swan United Company 
in getting together the staff preparatory to the 
amalgamation of the Edison Swan and Corn- 
panies; and he has since then established a 
private consulting practice, now carried on at 
Queen Anne’s-vate, Westminster, in the name о! 
Maxey and АПргевз. Mr. Massey is a member 
of the Royal Household, his appointment there 
being regarded as the tirst oflicial recognition of 
electrical engineering, and he is also consulting 
electrical engineer to the Office of Works. He is а 
meinber of the Institution of Electrica] Engineers, 
ofthe Institution of Civil Engineers ; of the Insti. 
tution of Mechanical Engineers ; of the Insti 
tut: of Marine Коріпеегз ; of the Iron and Stee 
Institute; a Fellow of the Physical Society ; on 
the Ccuncil of the South Wales Institute of 
Engineers; and is a membre fondateur of the 
Societe Internationale des Electrieien« He is 
the author of several Papers on ‘‘ Compressed 
Air," and the ‘ Practical Application of Elec- 
tricity.” Mr. Massev served on the Electrical 
Jury at the Inventions Exhibition in 1885, and 
on the Juries for Machinery in General ас 
the Paris Exhibitiens, 1889 end 1900. He 
is an ‘Officier de l'Instruction Publique.” 
He was a member of the Council of Advice, and 
on two juries at the Crystal Palace Electrical 
Exhibition in 1892; he was on the Committee 
oí Engineering and Architecture for the World's 
Fair in 1893, and was appointed judge fer 
machinery by the British Commission, but was 
rrevented by illness from going to Chicago. 
[e was also a member of the International 
Jury at the Antwerp Exhibition in 1894, and 
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of the Superior Jury at Brussels in 1897, for 
which services the King of the Belgians con- 
ferred upon him the Order of Leopold. 


MATHER, Т. F.R.S. Born at Higher Walton, 
near Preston, Lancashire. 

Mr. Mather served apprenticeships with Thos. 
Whittaker and Son, engineers and millwrights, 
Higher Walton, and with Messrs. Joseph Clayton 
and Sons, engineers and boilermakers, Preston. 
Whilst with the latter firm he attended the 
local science classes for three sessions. and in 
1878 came out First Whitworth Scholar of the 
year. Proceeding to Owens College, Manchester, 
he studied Civil and Mechanical Engineering, 
Mathematics, Physics, Metallurgy and Geology, 
obtaining the Ashbury Engineering Scholarship 
at that College in 1880, and the Engineering 
Certificate, with Honours in Mathematics and 
Engineering in 1881. In the latter year Мг. 
Mather was first on the list of Royal Exhibi- 
tioners, and he devoted the following session 
mainly to Practical Chemistry, under Prof. E. 
Frankland, at the Royal College of Science, 
South Kensington, obtaining in May, 1882, First 
Ciass Honours in Quantitative Analysis. Since 
July, 1882, he has been assistant to Prof. Ayrton, 
both at the Finsbury Technical College and at 
the Central Technical College,South Kensington. 
During this period he has communicated several 
papers on electrical subjects to the Physical 
Society and to the Institution of Electrical 
E-ngineera, and has been joint author of others 


with Prof. Ayrton and Dr. Summer. Amongst 
these papers may be mentioned two on 
** Galvanometers," read before the Physical 


Society in January, 1890. and May, 1898, 
respectively; and another on “The Shape 
of Movable Coils used in Electrical Measur- 
ing Instruments,” read in March, 1890, in 
which the form of coil now uxed in the 
Ayrton-Mather Galvanometer was first de- 
scribed. From 1886 to 1894 Mr. Mather was 
reporter to the Physical Society, and from 1889 
to 1891 acted in the same capacity to the 
Institution of Electrical Engineers, but owing 
to pressure of other work found it necessary to 
resign. Since 1884 he has taken particular 
interest in electrostatic measuring instrumenta, 
and within the last few vears has, in conjunction 
with Prof. Ayrton, brought out several improved 
Instruments of this class fur industrial риг- 
звев. 

Mr. Mather was elected a Fellow of the 
Royal Society of London in 1902. He ів now a 
member of the Faculty of Engineering and of 
the Board of Studies in Electrical. Engineering 
in the new Teaching University for London. 


MAVOR, Alfred E 


А fall Notice appeared 


M.I.E.E. Born 1865. 
[о this Handbook for 1900, 


Bir Hiram Stevens. Born 1840. 
A full Notice appeared in this Handbook for 1898. 


МАУ, Dr. Oscar. Born 1855. 
A full Notice appeared in this Handbook for 1899. 


М АҮСОСК, William Perren. Born 1865. 


A full Notice appeared in this Handbook for 1899. 


MAYNE, Bear Admiral Richard Charles. 
Born 1835, died 1901. 
A full Notice appeared in this Handbook (ог 1889. 


MEARES, J. W., M. I. E. E., F. R. A. S. Born 
in 1871 at Barnet, Herts, and was educated 
first at Worthing and then at Winchester, 
where he won the Junior Duncan Mathe- 
matics Prize and also the Selborne Natural 
Science Prize two years following. 

Mr. Meares was articled to Messrs. Crompton 

& Co. in 1889, spending a year first at the works 

of the Crompton-Howell Co. at Llanelly. He 

broke his pupilage period with Messrs. Crompton 

& Co. by taking а year's lectures at Uni- 

versity College, London, aud afterwards 

remained some time in the drawing office 
winding branch). Mr. Meares then went to 

Hove, first as assistant to Mr. С. В. Smith, and 

latterly on construction work for the contractors. 

A visit to the United States followed (iu 1896), 


! and then he joined Messrs. Crompton's outside 


— À— — —À — — ee . —— —ä—6—ͤU — 


stall until the autumn of 1896, when he went out 
to India to erect the Darjeeling electric lighting 
works, the first water.power electrical trans- 
mission plant in India. The scheme was a 
municipal one, under contract with Messrs. 
hilburn & Co., of Calcutta, as agents for Messrs. 
Crompton & Co. In 1898 the post of electrical 
engineer and inspector to the Bengal Govern- 
ment was created, and Mr. Meares obtained the 
appointment. Since that time the У ара 
of the Caleutta Electric Supply Co. have 
extended over a wide area, and, more recently, 
the re-construction and conversion of the tram- 
ways has been carried out. This has required the 
revision of the electric lighting rules of the 
Governinent of India, which has been carried 
out by Mr. Meares, and the most recent practice 
adopted iu such matters as guarding acrial 
lines, Ae, Mr. Meares has been responsible as 
consultant for the electrical arrangements at 
Government House, Calcutta, and the Viceregal 
Lodge, Simla, as well as for the residences of 
the Lieutenant-Governors of Bengal aud the 
United Provinces. In 1900 Mr. Meares was 
despatched to Simla to report upon the ргас- 
ticability of supplying light and power from 
the neighbouring hill streanis, and received the 
thauks of the Government for his report on 
this subject, while he has more recently been 
consulted by the Governments of Madras, Burma 
(as regards the city of Rangoon) and Assam. 
The Government of India has recently passed 
“The Indian Electricity Act, 1905," con- 
trolling all electrical undertakings in the 
Peninsula, and Mr. Meares has been throngh- 
out consulted on alltechnical points involved, 
On two occasious Mr. Meares has been appointed 
special lecturer at Sibpur Civil Engineering 
College, and the courses of lectures delivered 
were published in 1898 and 1902. Mr. Meares 
is a member of the Institution of Electrical 
Engineers, a Fellow of the Royal Astronomical 
Society, and the fortunate possessor of а large 
retlecting telescope. 


MELHUISH, Thomas Walter Warren. 
Born March 28, 1856. Of a Devonshire 
family, son of Rev. Thomas W. Melhuish ; 
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educated at th» Crediton Grammar School 
and at King's College School, London, and 
also attended courses in the College. 

Mr. Melhuish was apprenticed in 1875 to 
Messrs. Barrows and Stewart, Engineers, of 
Banbury, and spent three and a-half years with 
this firm, going through the shops and drawing 
offices. He went next for а few months into 
the locomotive repairing shops of the London 
aud South Western Railway Company, at Nine 
Elms, and thence to the drawing offices of 
Messrs. Spencer and Gillet, at Melksham, 
Wiltshire. Here he remained about three 
years, rising eventually to assistant manager. 
A desire to gain a more varied experience led 
him to resign this position to accept a berth 
in the drawing offices of Messrs. Easton and 
Anderson, at Erith, out after rather less than 
one year’s work here he succeeded in obtaining 
a position as assistant engineer with Messrs. 
Siemens Bros. and Co, Westminster. With 
this firm Мг. Melhuish remained five years, aud 
was engaged on various electric lighting works, 
chiefly, however, in connection with the lighting 
done by Messrs, Siemens Bros in the town of 
Hull аса the lighting of the Inventions 
Exhibition in 1885. In August, 1885, Mr. 
Melhuish was appointed by the Imperial 
Continental Gas Association resident engineer 
to the Central Lighting Station just then 
begun at Vienna, and two years later manager 
of their Electrical Department there. He 18 
now consulting and inspecting engineer (elec- 
trical) to the Imperial Continental Gas Asso- 
ciation, to the Wienergas In.lusuie Gesell., the 
Central Gas uud Electricitats Gesell. in Buda- 
pest, the Compagnie d' Electricité d'Ixelles, &e. 
He is member of the [Institution of Civil 
Eugineers in. London, member of the Austrian 
Society of Engineers and Architects, member 
of theSocicte Belge des Ingeniecurset Industriels, 
and member ot the Berlin and Vienna Electro- 
technical Societies. 


MELSENS, Louis H. F. В. 1814, d. 1886, 


A full Notice appeared in this Handbook for 1886. 


MENDENHALL, Thomas Corwin, Ph.D. 
LL.D. Born 1841. 
А full Notice appeared in this Handbook for 1902, 


*MERZ, Charles Hesterman. Born at 
Newcastle-upon-Tyne on October 6, 1874. 
Educated at Durham College of Science. 

Mr. Merz served as pupil with Messrs. Robey 

& Со. of Lincoln, and on leaving was engaged 

in the erection of machinery at the Bankside 

stativu of the City ot London Electric Lighting 

Со. on behalf of the contractors, leaving to take 

up the post of resident engineer at Croydon 

electricity works. On completion of these 
works he became engineer and manager to the 

Cork Electric Tramways and Lighung Co., 

superintending the construction and organisation 

of that undertaking. Subsequently Mr. Merz 
wan appointed consulting engineer to the Walker 
and Wallsend Union Gaa Co. in connection with 
their 1899 power scheme. He gave evidence 
before the Select Committeeon Power Billa. 1900. 
After the passing of the Newcastle Electric 


Supply Co.'s bill he became, and haa since been, 
responsible for the design and management of 
the Tyneside power scheme (now incorporated 
with the Newcastle-upon-Tyne Electric Supply 
Co.) Мг. Merz is consulting engineer for the 
North-Eastern Railway Co. in connection with 
their electrification scheme, and is carryiog out 
for them the electrification of some 80 miles of 
single track between Newcastle and Tynemouth. 
His firm are also consulting engineers to Belfast 
Corporation, to the Cork Electric Tramways, 
the Tyneside Tramways and Tramroads Co., the 
Chatham and District Light Railways Co., the 
Priestman Power Co., the Lanarkshire Traw. 
ways Co., &c., and to several works and collieries. 
Among the electrical inetallations in works for 
which Mr. Merz has been responsible we may 
particularise the Walker shipyard of Sir W. G. 
Armstrong, Whitworth & Co. and the Neptune 
shipyard and engine works of Меенга. Swan, 
Hunter and Wigham Richardson. The Tyneside 
power scheme referred to above is Lie йг 
electric power scheme in the country to operate 
commercially. It has now a capital of over 
three-quarters of & million and has for some 
years paid a dividend of 8 per cent. It controls 
an area of over 600 sq. miles, and every year 
largely increases the sale of electric current, 

Mr. Merz is а member of the English aod 

American lastitutious of Electrical Engineers, 

of the North-East Coast Institution of Engineers 

and Shipbuilders, of the North of Englaod 
Institute of Mining aud Mechanical Engioeert, 
and is a member of the Parliamentary Committee 
of the London Chamber of Commerce. 


METZGER, Guss Ferdinand. Born in 
London in 1867. 

Мт, Metzger served his time (from 1884 to 
1889) at Messrs. J. and Н. Gwynue's, Hammer- 
smith Iron Works, London, working his way 
through all the various departments and draw- 
ing office. After filling several minor positions, 
he entered the employ of the Metropolitan 
Electric Supply Company, as draughtsman 10 
the tirst instance, for designing central stations 
in their area of supply. He was first promoted 
to the Whitehall station as assistant engineer, 
then in a similar capacity at the Sardinia-street 
station, and, finally, as station superintendent 
at the Whitehall station. He resigned this 
post to join the late Меззга. J. E. Н. Gordon 
and Co., and was by that firm eutrnsted with 
the erection and running of the high-tensin 
continuous current system at their Crystal 
Palace and District Electric Supply Company 3 
works. Mr. Metzger then went to Bray, Ireland, 
in sole charge of the cable laying, erection ап 
subsequent working of the steam ani water- 
power station there. In 1893, he was appointed 
chief engineer and general manager to the Bath 
Electric Light and Engineering Company which 
was a successtul undertaking under Mr.“ ee 8 
management. In January, 1897, the Bath 
works were acquired by the Bath Corporation, 
under whom Mr. Metzger held the position of 
city electrical engineer, in which capacity all 
extensions to works, plant, cables, &c., are 
carried out by him without the aid of & 
consulting engineer until March, 1901, when 
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Bootle electric tramways; and ја engaged by 


the Runcorn, Wellington (Salop,, Atherton 
and Strettord Urban District Councils, Widnes 
Corporation, the Committee of Visitors for the 
аш and Winwiek Asylums, Lancashire, 
the North Wales Counties Lunatic Asylum, 
Denbigh, and the West Derby and the Warring. 
ton Huard of Guardians аз consulting engineer, 
r. Miller is а member of the In-ti- 
tution of Civil Engineers, а member of the 
Iustitution of Mechanica! Engineers. а member 
of the Institution of Electrical Engineers, and 
President of the Liverpool Engineering Society, 
e is the author of many Papers on 
engineering 8uljects, amongst which mav be 


Mentioned “Thi Transmission of Power to a 


Distance,” "The Etheieney of Gas Engines,” 
“The Application of Electro. Motors for Ромег 
Purposes, Factors of Safety. “OTe Strength 
of Copper Pipes” and '' Electrica] Distribution 
iu Cities," 


appointment to take up private 
werk. The Manchester Corporation have re- 
tained his services for comjneting the large 
extension scheme at their Ntuart.street Works, 
which is being put down to his specifi ations 

e has contributed Papers to th. technica] 
ress OD ‘* Continental Central. Stations for 

ighting and Traction by El tricity,” Mr, 
Metzger is an associate теш} ег of the Institu- 
tion of Civil Engineers and а member of the 


‘ber 
of Council of the Northern Section of the 
" Engineers, aud а 
mein ber of the Municipal Electrical Association. 


consulting 


MILLER, Thomas Lodwick. Born at 


Liverpool on March 21, 1560. 

Mr. Miller iy the son of the late Mr, T. Miller, 
ol X. С. Miller and Sons, Shipbuilders, Liver. 
pool, and grandson of the late Мг. Edward 

cheverigan, of the firm of Ciavton and 

tReverigan, shipbuilders. Birkenhead, In 
1875 Mr. Miller Was apprenticed for a term of 
five years to Messrs, Fawcett, Preston and Co., 
passing through the various skops, and entering 

€ drawing oflice in 1880, where he remained 
until 1888, during the later years leing engaged 
as leading draughtsman, aud having charge of 
the bvdraulic and pumping engine departmenta, 
both as regards design and the »üpervision. of 
tle carrying out of the Work in the shops under 
the general manager. During this репо ће 
hl a varied experience in the design and con- 

“испор of marine engines, ar-. aking and 

distilling machinery, шешйп; evaporating 
Plants of single and multiple eflect, gas engines, 
air compressors, and other Works, and was also 
employed in examining into and Teporti 
new inventions and conducting e 
With a view to their practicability, InJuly, 1888, 

г. Miller accepted the post 
engineering at University Colicge, Liverpool, 
Where he way responsible, under Prof Hele- 

haw, for the equipment of the W 
Deering laboratories, including th 

" experimental engine and 
Machines, In 1890, shortly atte; the completion 

these laboratories, Mr. Miller гезле hia 
appointment in order to devot. the whole of his 
Ше to consulting work, and has since, in 
uldition to his electrical Work, beer eDyaged 
Шш reporting Upon schemes for the Utilisation of 
"ater power, the inspection. and testing of 
Machinery and materials, the design and вирег- 
Intendence of construction of new plant and 

- е1пегу, the conduct of arbitrations, and the 
Riving oj evidence in law Courts and at Local 
Government Baard inquiries, He has advised ` 

e Fleetwood Improvement 

e Hereford City Council, the 


MOLL, Oskar. Born 1850 in Berlin. Prussia. 
"lucated at опе of the Realschulen and 
privately. 

In 1868 Mr. Moll joined the Electric. and 
International Telegraph Co. (Foreign Gallery) 
a5 telegraphist, and in 1870, at the transfer 
of the British inland telegraphs to the State 
entered the service of the Indo-European Tele- 
graph Co. as elerk. in- charge at their London 
Station, On the formation of the Direct U.N. 
Cable Со, Mr. Moll joined that company’s 
вегујсе in April, 1874, as 8**iktant to the traffic 
manager, and was gu bse. juently appointed («гаће 
manager of the Colupany in 1888 by the late 
Sir John Pender. For the following 11 years 


N. Company's 
tratlic department, until, on the formation of the 


Was ap rointedl 
managing director, orgavising all matters rela- 
ting to the working, staff, tratlic, со а, &&. 
This company's cable from Linden to New York 
Was completed on Aug. 28, 1900, and opened 
for tratlic on Sept. 1, 1900. Mr. Moll repre- 
sented the Direct U.S. Cable Co. at the Ruda 
Pest Conference, 1896, and was the appointed 
representative of the Deutsch Atlantische Tele- 
Kraphenyesellachaft at the London Conference 
of 1903. He has published several books and 
pamphlets on electricity and other subjecta, 
amongst these being ~ Atlantic Telegraph Cables” 
(London, 1896), “ Mercator Telegraph Core," 

“ European Health and Pleasure Resorts,” 

(Cologne, 1900), and “ kurze Beschreibung der 

Wichtigsten Telegraphen Apparate im Gebrauch 
beim Betrieb dea Deutsch Atlantischen Kabela ” 
(1902). Mr. Мой is an associate member of the 
Institution of Electrical Eugineers, 


MONCKTON.C. О.Р. Born at Great Malvern 
in 1867, 

Mr. Monckton was educated at Malvern Col- 
ege, and subsequently studied at the Central 
echnical College, South Kensington, He 

served hig apprenticeship in the works of the 
Brush Electrical Engineering Co., and was 
afterwards an assistant engineer wit 


pany. In 1894 he Joined Messrs. Boustead 


Talker engi- 
e design of 
other special 


Comuissioners, 
Loughborough 


Si 


Be 
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Bros. in Ceylon, and was engineer and manager 
of their electrical eugineering department till 
1898. Mr. Monckton subsequently practised 
ав а consulting engineer iu partnership with 
Mr. Wardrop, and during 1901 was engaged on 
the editorial staff of The Electrician. lu 
December, 1901, he left England for Jamaica to 
assist the Director of Public Works in the 
technical work of his department, and in 1902 
and 1903 Mr. Monckton visited Trinidad to 
advise the Goverument of that island in 
rlectrical matters. 


MONKHOUSE, Edward Wyndham. 
Born November 7, 1865. 

Educated at Wellington College and Trinity 
College, Cambridge, Mr. Monkhouse took the 
degree of B.A. in 1887, taking the engincering 
course, He afterwards entered the works of 
F. В. Shuttleworth at Erith, and was for a 
time with the Maxim-Nordenfeldt Gun Com- 
panvy till, in 1890, Бе went out to Jamaica, 
where he erected and ran the plant for the 
electric lighting and transmission ot power at 
the Exhibition. On returning to Evgland in 
1891 he joined the Westminster Electric Supply 
Corporation as second engineer at their Eccles- 
ton-place station, which was then being erected, 
In 1892 he was selected for the post of superin— 
tendent of mains to the same Company, and 
during his tenure of that ойсе was in sole 
charge of the change-over from the two-wire to 
the three-wire system of the Mayfair district, 
accomplishing the work without апу accident 
or stoppage of light. Не remained with the 
Westminster Company till, in March, 1894, b» 
was appointed resident electrical engineer to 
the Corporation of Edinburgh, where ће superin- 
tended the er ction of the plant in the station, 
and laid all the mains (both high and low- 
tension) and erected the public lamps, no con- 
tractor being employed for this work. He ran 
the station and managed the business Гог оце 
year, establishing a record for both works 
and total costs. In 1896 he resigned his 
position at Edinbnrgh, and a now prac- 
tising as a consulting engineer in partnership 
with Мг. Н. В. J. Бама Mr. Mouk- 
house is an M.A. of Cambridge University. a 
member of the Institution of Civil. Eugincers, 
and a member of the Institution of Mechanical 
Engineers. 


MORDEY, William M. Born 1856. 


A full Notice appeared in this Handbook for 1902. 


MORSE, Sydney, J.P., A. I. E. E. 
June 1, 1854. 
A full Мойсе appeared in this Handbook for 1903. 


MOULTON, John Fletcher, K.C. В. 1844. 


A full Notice appeared in this Handbook for 1596 


Born 


MOUNTAIN, Arthur Barnes. Born 
Birmingham, Feb. 27, 1806, ana finished his 
education at Sutton Court, School, Chiswick. 

Mr. Mountain received the first three and a 
half years of his training in the works of his 
father, Mountain and Sous, enyineers, Birming— 
ham, and was then for four years in the 


engineering department of the Coalbrookdale 


2 ͤ ͤ See AE, Ина . —T⏑¾ t —. . ———————————MÁ 


Company. After nine months' work in the 
drawing office of Messrs. G. E. Belliss and Co., 
the well-known engine builders of Birmingham, 
he filled the position of chief assistant to Mr. 
Charles Blagburn, naval architect and con- 
sulting engineer, London, where he had the 
inspection and supervision of marine and other 
civil engineering work. In 1889 he was 
appointed chief assistant engineer to the 
Newcastle-upon-Tyne Electric Supply Company 
in which service he remained for two years 
engaged upon the extension of the works and 
maius. In 1891 he was appointed by the 
Huddersfield Corporation to erect their electric 
supply station, to act as technical adviser to 
the Corporation, and to take the mauagement 
of the works. He is a past President of the 
Municipal Electrical Association, & member o. 
(he Council of the Leeds section of the 
Institution of Electrical Eugineers, aud à mem. 
her of the Institution ol Electrical Engineers. 
He i» consulting engineer to several Distriet 
Councils, and has just completed the electricity 
works for Worksop Urban District Council. 


MOURLON, Charles A. М. Born 1851. 


A full Notice appeared in this Hanavook tor 1592. 


MUIRHEAD, John. Born 1807, died 1885 


A full Notice appeared in this Handbook for 1836. 


MURRAY, Ethelbert Thomas Ruthven. 
Second son of J. A. H. Murray, LLD., 
D.C. L., D.Litt., Ph.D. of Oxford. Born 
January, 1870. Educated at Mill Hill 
School and Oxford. 

After three years’ pupilage and work sho) 
training, Мг. Ruthveu-Murray became, in 18%. 
assistant to the late John Somerville, construct 
ing engineer to the South Metropolitan Gas Cv. 
Iu Jan., 1892, he joined the engineering staff oi 
J. Е. H. Gordon & Co. (Ltd.) and was engage! 
on the design, erection and running of pubu 
electricity works in England aud Ireland. lo 
1895, from the position of resident engineer s 
Larne, Ireland, he was appointed city electrica 
engineer ot Aberdeen, and, under Prof Ке: ned). 


the consulting engiueer, superinvended the егес. 


tion of the works and carrying out of the entire 
scheme. In 1895 he was appointed electrica 
engineer to Worcester Corporation, where he 
designed and carried out extensive alteration: 
and additions to thecombined steam and water 
power elec пењу works. In Jan., 1899, having 
been appointed iu the previous autumn, be took 
up the duties of consulting and resident ele: 
trical engineer to the District Council of Wilie: 
den, near Loudon, and oesigued a complete 


scheue of elec ric tramways and lighting for 


at ` 


the district. Owing to local opposition, the 
tramway portion of the scheme was not pre- 
ceeded with. The electricity worke are unique 


iu being equipped with double-current genera 


tors, а Paper on which was read by Mr. Ruthven- 
Murray before the 1902 Convention of the 
Incorporated Municipal Electrical Asaociation. 
Мг. Ruthven-Murray 18 a member of the Insti- 
tution of Mechanical Engineers, the lostitution 
of Electrical Engineers, and a founder- member 
of the Incorporated Municipal Electrics] Associa- 
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tion. Ава member of the Council of the latter 
Association, and as hon. secretary from 1898 to 
1903, he has rendered important services in 
connection with the organisation and develop- 
ment of the Association, the interests of which 
he has represented on special cotnmittees of the 
Institution of Electrical Engineers aud elsewhere. 


*NALDER, Francis Henry. Born at Reigate 
May 30, 1859 

Mr. Nalder жая educated at private schools 
ia England and Germany, and on leaving school 
iu 1876 entered into a foreign shipping house 
to acquire a busineas training. He afterwards 
studied at the School of Electrical Evgineering, 
Hanover-square, London, and at the Finsbury 
Technical College. In 1884 he entered into 
partnership with his brother, Mr. H. Nalder, 
4nd established the firm of Nalder Bros. at 
Weatminster, with small works at Brentford, 
and engaged in the manufacture of electrical 
teating instruments and physical apparatus. In 
1886 Мг. С. У. $. Crawley joined them in part- 
nershiv, and the business was then carried on 
as Nalder Bros. & Со. Meanwhile, the work 
developed considerably, and in 1887 they were 
joined in larger works premises by Mr. Alfred 
Soames. In 1896 Mr. Nalder purchased the 
goodwill of the ammeter, voltmeter and switch- 
hoard portion of the business of Nalder Bros. & 
C, and was joined in partnership by Mr. 
Ernest Thompson, and this concern was, in 1899, 
converted into а private limited company, of 
which Mr. Nalder is the chairman and one of the 
managing directors. During the time of Mr. 
Nalder's connection with the above business. 
which bas developed from small beginnings in 
1884 to about 200 employees in the works at 
Queen-street and Dalston in 1905, he has been 
largely engaged in working out improvements 
in detail of the electrical measuring instrumenta 
and automatic switch gear which his firin manu- 
factures, and іо devising and carrying out 
improved methods of manufacture. In connec- 
tion with business Мг Naider has travelled 
much in America and on the Continent. Mr. 
Nalder is a member of the [nstitution of Elec- 
trical Engineers, aud in 1892 served on the 
Council as associate member. 


John. Born 1833, died 1901. 
A full Notice appeared in this Handbook for 1898. 


*NERNST, Prof. Walther. 

Prof. Nernst was born in 1864 in Briessen, 
West Prussia, and studied in the Universities 
of Zürich, Berlin, Graz and Wurzburg. While 
at the latter university, lie devoted hm self 
especially to the investigation of theHall 
etfect and thermomagnetic currents. In 1887 
he graduated as Doctor Philosophie and was 
appointed assistant in the chemical laboratory 

of the University of Leipzig, where he developed 
the theory of diffusion, and defined the mutual 
influence of salts on their solubility, &c. In 
1889 he became Docent of Physical Chemistry, 
discovered a new principle of molecular weight 
determination, measured the electromotive 
force of concentration cellas and enunciated his 
theory of liquid cells. ln his 27th vear he 


proceeded tothe University of Gottingen as 
Professor extraordinarius and was elevated to 
Professor ordinarius in 1894. Неге he super- 

intended the erection of the Institute for 
Physical aud  Electro-chemistry and made 
numerous researches, the results of which have 

been published in the Zeitschrift tir Electro- 

chemie, Zeitschrift für Physikalische Chemie 

and Wiedemann's Annalen, the most brilliant 

being his masterly elucidation of the origin of 

the voltaie current, the problein of a century. 

His text-book © Theoretische Chemie, (Stutt- 

gart), which originally appeared in Dammer's 
rz Handbuch d. anorganischen Chemie," Vol. I., 

has been through several editions and has been 

translated into English (Macmillan and Со.) In 

1897 Prof. Nernst found that various earths, 

although practically non-conductora at ordinary 

temperatures, conducted exceedingly well at 
higher temperatures. Не discovered that 
magnesia acted in this manner, besides being 
capable of resisting high temperatures and 
possessing а high emissivity for light, and 

from this the Nernst electric glow lamp has 
developed. The most refractory material which 
had so far been used in lighting was zirconia, 

which was emploved to replace lime in the lime- 

lighr, andthe oxides or so-called rare earths in the 
Welsbach mantles for gaslighting. Prof. Nernst 
took highly refractory oxides as his material, 
Nernst heated the rods to make them con luct. 

and then heated them electrically, preserving 
& temperature which was within the limits 
that the material could bear without softening. 

'This meant that he could take the most refrac- 
tory bodies supplied by the whole range of 
chemical research, and could heat them to a 
temperature short of their softening point, and 
во obtain an efliciency unknown to previous 
workers on the incandescent lamp. Such 
elficiency also meant whiteness of light, so long 
as the etlici-ncy was not too high. This inven- 
tion has reached the stage of commercial applica- 
tion, aud is being exploited by several repre. , 
sentative 8 firms on the Continent, and 
to work some of the patents the Nernst Light, 
Limited, was established in England in March, 
1899. 


NIOHOLS, Edward Leamington, M. A., 
Ph.D. (Goettingen). Born сре | 14, 
1854.  Educated at Cornell University, 
Ithaca, New York, the Universities of 
Leipzig, Berlin, and Goettingen, and at 
the Johns Hopkins University, Baltimore. 

Mr. Nichols graduated with the degree of 

Bachelor of Science at Cornell University in 

1875. A taste for the study of physics, ac- 

quired while an undergraduate of that institu- 

tion, led him to Germany, where he came 
under the instruction of the Profs, Wiedemann, 
father and son, in Leipzig (1875-76), and von 

Helmholtz in Berlin (1876-78). The two years 

which he spent in the Physical Laboratory of 

the University of Berlin were devoted chiefly 
to research, at first as a co-worker with the late 

Prof. J. J. Mackenzie, of Halifax, in an 

investigation on the influence of ‘absorbed 

gases on the volume of liquids ( Annalen der 

Physik und Chemie, N.F. 3, p. 134), subse- 
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quently on the radiation from glowing pla- 
tinum. The latter work formed the subject of 
a thesis, presented upcn receiving the degree of 
Ph.D., in Goettingen, in 1879. Early in that 
year Mr. Nichols returned to America. Не 
continued his study of physics in the labora- 
tory of Prof. H. A. Rowland, of the Johns 
Hopkins University, of which institution he 
had been elected Fellow. In 1880 he joined 
the forces of Mr. Edison, whose svstem of in- 
candescent lighting was undergoing the final 
tests, at Menlo Park. New Jersey, preparatory 
10 its practical introduction into New York. 
In 1881 Mr. Nichols began his career as a 
teacher, as Professor of Physics and Chemistry 
in "a Kentucky college (Central Univer- 
sity). In 1883 he was appointed to the Pro- 
fessorship in Physics and Astronomy at the 
University of Kansas, where he organised 
courses in electrical engineering, and was in- 
strumental m securing from the State Legisla- 
ture the first appropriations of money for the 
purposes of instruction in that subject. In 
1887 he was made Professor of Physics in 
Cornell University, which position he still 
holds. Mr. Nichols is the author of numerous 
Papers on experimental physics, which 
have appeared in the leading scientific and 
technical journals, and in the Transactions of 
various societies; also of the following: 
„Laboratory Manual of Physics aud Applied 
Electricity " (in collaboration with others), 2 
vols.; The Galvanometer, The Elements 
of Physics” (with W. S. Franklin), 5 vols.; and 
“The Outlines of Physics." Не is the founder 
and editor-in-chief of the Physical Review, and 
editor for Physics of “Johnson's Cyclopedia.” He 
is a Member of the National Academy of Science, 
a Fellow of the American Academy of Arts and 
Sciences and of the American Association for the 
Advancement of Science, Past President of the 
Kansas Academy of Science, а member of the 
American Institute of Electrical Engineers and 
of the American Physical Society. 


NISBETT, G. H., M. I. EE. Bor. October, 
1866. Educated at St. Olave's Grammar 
School, avd was the holder of two scholar- 
ships from that institution. 

Mr. Nisbett commenced his engineerin 
career in 1883 by becoming an articled pupi 
to Messrs. Paterson and Cooper, passing through 
their drawing offices and в ops: He attended 
the City and Guilds evening classes at Finsbury 
for four years. and afterwards at the Central 
Institution. He was subsequently appointed 
chief assistant engineer to Messrs. Paterson and 
Cooper and then contract manager, carrying out 
extensive works in London and opening 
agencies in South Wales, Yorkshire, &c. He 
airanged the lighting of the firm's large exhibits 
at the Health and KÉEN Exhibitions at 
South Kensington. In 1890 he was appointed 
engineer to the Windsor Electric Lighting 
Company, and shortly afterwards became chief 
assistant engineer to Major-Gen. Webber, being 
employed in uis general consulting practice 
and more particularly in connection with the 
Pioneer City of London Company, and subse- 
quently «ђе City of London Electric Lightiug 


Company. Mr. Nisbett, was from the first 
prominen!ly identified with the design of the 
distributing system and with the electrical 
portion ot the central station equipment. On 
the retirement of General Webber in 1892, he 
became second engineer to the company. [а 
1894 he joined the British Insulated Wir: 
Company at Prescot as chief engineer, and 
is now engineer and manager. He is the 
originator ot the ‘‘ free " wiring system, and was 
& founder, with others, of the syndicate whose 
business was acquired by the National Electric 
Wiring Company. Mr. Nisbett has taken out 
many patents, among his more important 
inventions being the svstem of twiu leal. 
covered house wire manufactured by the British 
Insulated Wire Company and now so exten. 
sivelv used. He isa member of the Institution 
of Electrical Enyiu-ers, consulting engineer 
to the Midland Corporation for Power Distribu- 
tion, the Electric Supply Co. for Victoris, the 
Electrig Supply Co. for West Australia, and is 
a director of the Garston and District Electric 
Lighting Co., aud of the Merdey- Fricker Electric 
Meter Co. 


OBAOH, Eugene Р. A., Ph.D. Born 1852 
died 1898. 


A full Notice appeared in this Handbook for 1599. 


OFFOB, George. Born 1827. 
A full Notice appeared in this Handbook (ог 18%. 


O'GORMAN, Mervyn, M. LEE Educated 
at Downside School, Bath, also at Univer- 
sity College, Dublin, where he obtained 
various exhibitions with honours in mathe- 
watical physics, chemistry, geology. 

Mr. O'Gorman became a CEL scholar in 
1892 and C.G.I. associate in 1894. In May, 
1894, he was assistant engineer to the Fowler. 
Waring Cables Co., aud for that company took 
charge of the electrical cable work at Ostend, 
Salford, Taunton, Leicester, Windermere, &c., 
and the telephone cable work in Manchester and 
other towus. Не was afterwards retained to 
instal telegraph cables for the French Posts 
and Telegraphs in Paris and _ long-distance 
telephone cables at Grenoble and Pont de 
Claix. In 1895 he was appointed manager of 
the Société Générale des Cables Electrique, Paris, 
till the factory was bought up by the French 
Government in 1896, when he returned to Eng 
land aud became manager of the Fowler- Waring 
Co. duriug the transter of the business to 
the Western Electric Co. In July, 1898, he 
entered into partnership with Mr. E. Н. Cozens- 
Hardy in consulting work, being retained as 
cable expert by his old company, then by 
Messrs. W. T. Glover & Co., the Berthoud Borel 
Cable Co., of Lyons, and by the St. Helens 
Cable Co. He was then appointed to lecture on 
electrical technology to the City Guilds at 
South Kensington and Finsbury, and to Mess. 
Crompton & Co. Нав Paper on '' Cable Insals- 
tion" before the Institution of Electrical 
Engineers was awarded the premium of the 
year (1901) A lecture om ventilation 
before the Civil and Mechanical Engineers, 
on Motor Bicycles" before the Auto- 
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mobile Club, Notes on Petrol Explosion 
Engines before the Mechanical Engineers were 


delivered during the same period. Не is at 
present engaged as consulting engineer оп 
various municipal and = indust:ial electrical 


schemes as well as on self.propelled vehicles, 
relating to which latter subject he has a 
number of patents. He was appointed by the 
Automobile Club one of the judges in connec- 
tion with their electrical car trials in 1902 
and speed trials in 1903. He is an active 
member of several committees of the Institu- 
tion of Electrical Engineers and of the Auto- 
mobile Club, of both of which institutions he 
is a member. 


OLDHAM, John. 


А full Notice appeared in this Handbook for 1891. 


O'MBARA, Major W. A. J., C.M.G., late 
Royal Engineers, Assistant Engineer-in- 
Chief General Poet Office. Born at Calcutta 
оп Јар. 28, 1863, and educated privately in 
England. 

In November, 1880, Mr. O' Meara was success- 
ful at the open competitive examination for 
entrance into the Royal Military Academy, 
Woolwich. After two years’ study there hia 
position on the clase list enabled him to elect 
for а commission in the Royal Engineers, and 
he was gazetted as lieutenant 10 that corps 
from Feb. 14, 1883. Shortly afterwards Lieut. 
O'Meara joined the School of Military Eugineer- 
ing, Chatham, aud, on completion of the two 
years’ course was awarded the Fowke Medal. 
Io March, 1885, he proceeded to India, and on 
arrival was po-ted to the 2nd (Telegraph) Com- 
pany Bengal Sappers and Miners. The Burmese 
War broke out in 1885. 
was in those days in its infancy in India, so that 
no military telegraph unit formed a part of the 
Expeditionary Force. However, Lieut. 0'Meara 
was transferred to the 5th Company Bengal 
Sappers and Miners, which accompanied the 3rd 
or Bengal Brigade of the Expeditionary Force 
to Burma This brigade was detailed to the 
lines of communication, and held posts along 
the Irrawady from Thayetmyo to Mandalay. 
A mixed force (of which the 5th Company 
Bengal Sappers and Miners formed pert) was 
detailed to hold a post at Pagan. Columns 
were frequently sent out from this post to hunt 
down dacoit« ; whilst engaged in expelling some 
of these marauders from a village Lieut. O'Meara 
was severely wounded. He was invalided to 
England, and, owing to & breakdown in health, 
in consequence of severe operations necessitated 
by the nature of his wounds, he bad to abandon 
the idea of an Indian career. He was mentioned 
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line from London to St. Margaret's Bay. He 
had now been promoted to a captaincy, and in 
July, 1894, proceeded {о South Africa for а 
tour of foreign service. He returned to this 
country in December, 1896, and studied 
for two years at the Staff College, where he 
gained the coveted letters P. S. C. at the 
end of the course. After a considerable ex- 
perience on secret service in South Africa 
Capt. O'Meara was in Kimberley when the Boer 
War broke out in October, 1899, and became 
senior officer on Col. Kekewich's staff. During 
the defence of Kimberley he undertook not only 
the duties of principal staff officer, but also 
those relating to intelligence, telegraphs, press 
censorship, ke, For these services Capt. O'Meara 
was mentioned in despatches. On the relief of 
Kimberley he was attached to the Cavalry 
Division, and proceeded to Paardeberg. He was 
at Army Headquarters duriug the last attacks 


on Cronje's laager, and witnessed the surrender 


of the Boers on Majuba Day, 1900. After seeing 
considerable service in Bloemfontein in the 


establishment there of the Civil Government, ће 


Military telegraphy ` 
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was, in due courae, promoted to his majority, and 
when Johannesburg was occupied in June, 1900, 
Major O'Meara was directed to proceed there, 
but at Kroonstad found the Boers blocked his 
patb, but later he proceeded on his journey and 
arrived in Johannesburg in June, 1900. He was 
directed by the military authorities to take over 
the control of the municipality, and adminis- 
tered the affairs of the town single-handed for 
11 months. For these services Major O'Meara 
was highly complimented by Sir Alfred Milner 
in his despatch to the Colonial Office of May 8, 
1901. Lord Milner in 1901 appointed Major 
O'Meara Government Commissioner of Johannes- 
burg and district, and ex officio chairman of the 
newly created Town Council. For these вег- 
vices he was again mentioned in Lord Milner's 
despatches. After two and a-half years' con- 
tinuous service in South Africa without leave, 
Major O'Meara returned to England, and was 
offered the position of assistant Engineer-in- 


' Chief at the General Post Office. He resigned 


in despatches for his services, received the medal ` 


with clasp, and, owing to the permanent nature 
of his injuries, was granted a wound реп. 
sion. Ая soon as he was convalescent he was 
posted for duty at Portsmouth, and in May, 
1889, was transferred to the 2nd (now 4th) 
Divieion Telegraph Battalion Hoyal Engineers 

employment under the Postinaster-General. 
Та 1890 he was told off to make the necessary 
arrangemente for and to superintend the con- 
struction of the London-Paris telephone trunk 
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his position in the Transvaal and took up his 
present duties in April, 1902. Major O’Meara 
was publicly thanked by the Johannesburg 
Town Council for his services to that city. He 
received а medal with five clasps for bis services 
in South Africa, and retired from the Army in 
April, 1905. 


OSTWALD, William Frederick. Born 
Sept. 2, 1853. 


А fuil Notice appeared in this Handbook for 1903. 


PACINOTTI, Antonio. Born 1841. 
A full Notice appeared in this Handbook for 1894. 


PAGE, Samuel Flood. . Born 1833. 
А full Notice appeared in this Handbook for 1900. 


PALAZ Prof. Adrian. Born 1863. 


A full Notice appeared ín this Handbook for 1893. 


P Thomas, F. R. S. E., M. I. C. E., 
JI. I. E. E., M. I. M. E. Born 1843. 


А full Notice appeared in this Handbook for 1900. 


LXXNIT. 


1904.— THE ELECTRICIAN" 


*PARSHALL, Horace Field, M. Inst. C. E., 
M. I. E. E. Born September 9, 1865, at Mil- 
ford, New York, U.S.A. Educated at 
Hartwick Seminary, New York ; Cornell 
University, Ithaca, New York; Lehigh 
University, South Bethlehem, Penn- 
sylvania. 

Subsequently Mr. Parshall bad experience in 
the Sprague Electric Railway and Motor 
Company, first as designing engineer of the 
stationary motors and subsequently as designing 
engineer of railway motors. He afterwards 
occupied the position of chief engineer to the 
Weustrom Dynamo and Motor Company, of 
Baltimore, in which position he developed 
the 4-pole slow-speed single-reduction steel 
railway motor now used in the United States. 
He afterwards acted as chief designing engineer 
to the Edison General Electric Company, and 
subsequent to the consolidation of this company 
with the Thomson-Houston Electric Company 
occupied the same position with the General 
Electric Company. During this period the type 
of apparatus at present in use was developed 
and standardized, notably large railway gene- 
rators, three-phase generators, rutary converters, 
railway motors and the electrical equipment of 
motor cars and locomotives. Since the year 
1895 he has been in practice as a consulting 
engineer in this country, anl has carried out 
several important iustallations, namely, Dublin 
United Tramways, Bristol Tramways, London 
United Tramways, Glasgow Corporation Tram- 
ways, and the electrical equipment of the 
Central London Railway. r. Parshall was 
for some time lecturer on dynamo design at the 
Massachusetts Institute of Technology, and is 
joint author with Mr. H. M. Hobart of а 
treatise on armature windings and а book on 
the design of electric generators, which were 
well received. by the technical press, and have 
a large sale in this country, and is the author 
of a number of technical papers relating to the 
design of electric tramways aud rail way installa- 
tions and apparatus. 


*PARSONS, The Hon. Charles Algernon, 
F.R.S., B.Sc. Born in 1854. 

Mr. Parsons had a practical training in 
engineering at au early age, and entered 
Cambridge in 1872, where he graduated as 
Eleventh Wrangler in 1876. Mr. Parsons 
is the principal of the firm о! Messrs, С. А. 
Parsens and Со. whose manufactures include 
turbo-electric gen«rators, alternators, and uni- 
polar dynamos, tr-vsformers, search - light 
mirrors and projectors, complete plantas for 
the equipment of central stations for light 
and distribution of power. Mr. Parsons is 
managing director of the l'arsons Marine Steam 
Turbine Company ; and is also Director of the 
Newcastle and District Electric Lighting Com- 
pany, the Cambridge Electric Supply Company, 
the Scarborough Ele tric Supply Company, aud 
the Parsous Foreign Patents Company. Heisa 
memberof the Institution of Civil Engineers and 
of the Institution of Electrical Engineers, &c., 
and a J.P. for Northumberland. He served his 
apprenticeship with Messrs. Sir W. С. Armstrong 
and Co. 


* With Portrait. 


PATCHELL, William H., M. Inst. C. K., 
M. I. M. E., M. I. E. E., ke, Born Feb. 21, 
1862. Was educated at King Edward VI. 
Grammar School, Louth, and by private 
tuition. 

Mr. Patchell served a five years’ apprentice- 
ship with Messrs. Robey and Co., Lincoln, 
and attended the Paris Electrical Exhibition 
їп 1881 tor them. After leaviug Messrs. 
Robey’s in 1886, he went to the Electrical 
Power Storage Co. to superintend the lighting 
installation at Folkestone ‘Exhibition. In the 
same year he took over the managership of that 
Company's works at Millwall. In March, 1893, 
he was appointed engineer-in-chief of the 
Charing Cross and Straud Electricity Supply 
Corporation, London. In the period dunng 
which Mr. Patchell has held this post he has 
been responsible for the designing and carrving 
out of the whole of the Corporation’s extensions 
and new works, including the Strand District 
Order (1895) with a generating station at Lam- 
beth, the Hoiborn and St. iles Orders (1898), 
and the City of London Order (1899) with a 
generating station at Bow. Mr. Patchell is the 
author of a Paper on Steam Superheating.“ 
read before the Institution of Mechanical En- 
gineers in 1896. Не is a member of Council of 
the Institution of Electrical Engineers and a 
member of the Home Осе Committee to 
enquire into the use of electricity in mines. 

P „James N., C. E., M. I. ME. Born 
at Colchester in 1832. 

Mr. Рахап left school at the age of 15 
years, for the purpose of learning in his father's 
works the business of engineering and mill. 
wrighting. At the age of 19 he was requested 
by Mr. Charles Marriage to assist him in the 
management of Messrs. Catchpool and Sons’ 
engineering and iron founding business To 
this he assented. For two years the joint ma- 
nagement continued ; but at this period Mr. 
Marriage removed to another part of England 
and at the age of 21 Mr. Paxman was ap- 
pone to the entire charge, and being particu- 
arly fond of the work, and giving his entire 
study to the perfecting and economical working 
of the steam-engine, by his energy a good and 
рое engineering trade was the result. 

he work consisted chiefly in making aud re- 
pairing steam engines and generators. It is 
well to mention that at the age of 19 Mr. Pax- 
man visited the Great Exhibition of 1851, апд 
to this Exhibition he owes the chiel cause of his 
success in life, inasmuch that ho was so deeply 
impressed with the importance of his profession 
that he resolved to devote his entire energies to 
ts study and practice. In 1861, the Stour Navi- 
gation Cominiseioners, with Mr. Stebbing as 
chairman, had tried to work their traffic on the 
river with a steam tug, and had made for this pur- 
pose a tugboat. Many experiments were carried 
out by several makers, but from the difficult 
bends in and shallowness of the river they had al- 
most despaired of succeeding, when Mr. E. Salter, 

C.E., of Sudbury, advised the Commissioners 

to consult Mr. Paxman, who inspected the river, 

and suggested а favourable scheme. He was 
instructed to proceed with the work, and the 
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result was practically most successful, and did 
both Mr. Paxman and the Commissioners great 
credit. In 1805 Mr. Paxman tried very hard to 
induce dis employers to build suitable premises 
and procure suitable tools for their increased 
business, but, failing to do во, he resigned his 
situation with Messrs. Catchpool and Sons to 
commence business in connection with Messrs. 
C. M. and H. M. Davey. Premises were taken 
in the centre of Colchester, and а good business 
carried on. They had not been at work long when, 
through wet seasons, Mr. Paximan was induced 
to bring out his patent fora machine tor drying 
grain and other materials by steam. For this 
invention the Royal Agricultural Society of 
England awarded the firm one of their much- 
coveted medals given for new and useful inven- 
tions. In 1869 Mr. Paxman brought out his 
patent vertical boiler with circulating tubes and 
deflector, now known as the '* Paxman ” Patent 
Vertical Boiler, and in the trials of engines 
and bcilers at the Oxtord Show, in 1870, this 
proved to be the best-known vertical boiler. 
Again in 1872, at Cardiff, Mr. Paxman was to 
the front at the great and, perhaps, most com- 
plete public trial of steam-engines and boilers 
ever made up to that date. (Sve the Royal 
Agricultural societv's Journal of that date.) 
In 1875, at the Taunton Show Trial, tliis ver- 
tical boiler was again tested by the engineers to 
the Royal Agricultural Society of England, 
and gave the best results of any vertical boiler 
on record of that date. One of Mr. l'axinan's 
firm's engines was selected. to drive а por- 
tion of the machinery at the International 
Exhibitions heid at South Kensington in the 

ears 1874 to 1877, and at the Philadelphia 
Exhibition the Paxman engine gained the ошу 
medal awarded to England in its class. In 
Sweden the firm's machinery had gaiued a great 
reputation, and at the Swedish Exhibition in 
1871 Mr. Paxman had the honour ot being in- 
troduced to King Oscar, and receiving from his 
own handsa gold medal. The King further gra- 
ciously honoured him with a call. In 1878 Mr. 
Paxman patented hisautomatic cut-off gear, com- 
bined with a governor for effectually regulating 
and controlling the speed of a steam-engiue. 
The same year the Messrs. Davey retired from 
the business, their interest being taken over by 
Mr. Paxinan and his partner. At this time 
Mr. Paxman had introducel several improve. 
ments in the diamond industry of Kimber- 
ley, and in 1881 he undertook а journey te 
the Kimberley Diamond Fielda, where his firm 
had supplied several hundred steam engine, 
boilers, &c. The result of that visit was im- 

roved machinery, and Mr. Paxman read a Рарег 
at the Institute of Civil Engineersrelative to the 
Diamond Fields of South Africa. At the Inter- 
national Electric Exhibition, Crystal Palace, 
1882, Mr. Paxman's engine ran so steadily 
and perfectly that it was retained by the jury 
for carrying out their experiments, and they 
specially commended it for its efficient and 
regular performances, and awarded him a 
gold medal. In 1885 his firm were re. 
quested to undertake the supply of motive 
power for driving the electric light та. 
chinery at the celebrated International 


Fisheries Exhibition, and were awarded а gold 
medal. In 1884 they were again selected for 
the Health Exhibition, in 1885 for the Inven- 
tions Exhibition, and in 1886 for the Colonial 
aud Indian Exhibition, receiving on each 
occasion a gold medal. The large plant of 
steam-engines and boilers which were to be seen 
running there so constantly and perfectly have 
in large measure coutributed to the success of 
this light. At the great competitive trial held 
in connection with the Royal Agricultural 
Society of England’s Show at Newcastle, in 
Лиу, 1887, Mr. Paxman carried off both the 
prizes offered for compound and non-compound 
portable engines. These trials were open to all 
makers. It was not so much the value of the 
prizes, but Mr. Paxman was anxious to show 
that even a better result than that obtained by 
him at the Cardiff trials in 1872 could be made, 
and the record established by him at the New- 
castle trials is an extraordinarily good one 
being much above those of Cardiff, and will be 
ditlicult to beat. In 1888 a competitive trial 
of steam-enyines was invited, and again Mr. 
Pax man's engine thoroughly established his 
record at Newcastle, aud was awarded the only 
gold medal given for steam-engines and boilers . 
at the Society of Arts’ trials (London). In 
1887, Mr. Paxman was consulted by the Com- 
paynie Parisienne, at St. Fargeau, Paris, as to 
з system of transmitting power by compressed 
air, and he designed and laid down at St. 
Fargeau a very large plant of steam-engines 
aud voilers working air compressors direct for 
distributing air through the streets of Paris for 
driving prime movers. The whole plant has 
now been most satisfactorily at work for 
severa: years, He received a further order for 
auother large plant for the same co.npany, but 
before the work could be completed the Paris 
Municipality, in order to keep English houses 
out of the market, passed а resolution pro- 
hibiting the use of Englisch- made machinery for 
the compressed air installations. Mr. Paxman 
much regretted this event, because the first 
plant had given him considerable experience, 
and he had hoped to introduce improvements 
which would have made the next plant still 
more efficient; but experience has proved 
that notwithstanding that the plant designed 
aud arranged by Mr. Paxman was the pioneer 
of large plauts for this kiud of work, yet it 
remains for design, workmanship, economy, 
efficiency, and durability, amongst the best 
that are now in use. 

Мг. Paxman's firm was selected by the 
Executive Committee to supply the whole 
of the steam-power required for driving the 
machinery in the British Section of the Paris 
Exhibition, 1889, and his engines were selected 
for supplying a large portion of the motive- 
power in the French Section of this Exhibition, 
and also at the Italian Exhibition (London). 
In 1890 his firm were selected to provide the 
supply of motive power for driving the electric 
light machinery at the Royal Military Exhibi- 
tion (London), French Exhibition (London), and 
were awarded gold medals, At the Mining and 
Metallurgical Exhibition (London), 1890, they 
also received a gold medal. In 1895 and 1896 
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they were again selected to supply the motive- 
power for driving the electric light machinery at 
the Empire of India Exhibition, at Earl's Court, 
London, and were awarded а gold medal. 
Mr. Paxman is not one of those who can 
rest and be thankful, but is ever on the alert. 
It is well known that at engine trials he is 
one of the most severe competitors, and 
his great experience and sound practical 
knowledge of the requirements of steam genera- 
tors and steam.engines is second to none. 
The business was established in 1865, and up 
to 1897 was in the sole hands of Mr. James 
Paxman and his son, Mr. William Paxman. 
Early in 1898 the business was converted into 
a private limited company. To-day the firm 
ranks as one of the very largest in the 
kingdom. Several institutions in Colchester 
owe much to Mr. Paxman and to his influence 
and exertions, and he has rendered great service 
to the borough in the successful efforts he has 
made in permanently establishing the Albert 
School of Science and Art in Colchester. 
As a proof of his popularity in his native town, 
we may add that he was unanimously elected 
bv both political parties as mayor for the 
municipal year of 1887-1888, and for 1897-1898. 

At the conclusion of his year of office in 1888, 
Mr. Paxman was presented by his fellow towns- 
men with a solid silver dessert service, weighing 
170 ounces, in recognition of the spirited 
manner in which he carried out the mayorulty. 
Mr. Paxman is a Justice of the Peace for 
Colchester and also for the county of Essex. 
He is the owner of the Stisted Hall Estate 
of 3,000 acres, which contains 16 farms, 
some fine woods, and 23 miles of river, aud the 
entire village of Stisted. The village is a 
model one, and is picturesque in design. Mr. 
Paxman is lord of the manor, and resides at 
Stisted Hall, which was built in 1825 lt is a 
noble mansion of white brick, standing in a 
park of 130 acres, and with numerous groups of 
stately forest trees. 


"PEARCE, S. Г. Born 1872. Educated at 
5 the ch Bishop Stortford, and Finsbury 
Technical College. 

In 1888 Mr. Pearce was apprenticed to Messrs. 
J.G. Statter & Co. of Weet Drayton, near London, 
and in 1890 entered the service of Messrs. 
Thomas Richardson & Sons, of Hartlepool, 
where he remained until 1894. He then 
entered the service of the British India 
Steam Navigation Co., and later (in 1896) became 
an assistant engineer to the Metropolitan Elec- 
tric Supply Co., with whom he remained until 
1899. He was offered a post on the staff of the 
British Thomson - Houston Company, with whom 
he remained for about 12 months, when! he 
was transferred, on the completion of their 
contract, to the Central London Railway as 
superintendent engineer at the power station, 
In March, 1901, Mr. Pearce was appointed 
deputy chief electrical engineer at Manchester, 
and in December, 1903, was selected for the 
position of chief engineer to Manchester 
Corporation electricity undertaking in succes- 
sion to Мг, G. F. Metzger, commencing his 
new duties on Feb. 1, 1904. Mr. Pearce is а 


member of the Institutions of Mecbanical aod 
Electrical Engineers and of the Municipal Elec- 
trical Association, and an associate member of 
the Institution of Civil Engineers (by examina- 
tion). 


PELL, Bennett. Born 1832. 
А {ull Notice appeared in this Handbook for 1398. 


FENDER, Sir John Denison.. 


Denison-Pender, Sir John, p. xxix.) 


PENDER, Sir John. Born 1816, died 1896. 


А full Notice appeared in this Handbook for 1896. 


*PERRY, Prof. John, M.E., D. Sc., LL D, 
F.R.S., Assoc. M. I. C. E. Born at Garvagh, 
in Ulster, in 1850. 

Dr. Perry attended the Model School, Belfast. 
With other school prizes, won а silver medal in 
natural science ; was apprenticed to the firm of 
Messrs. Coates, of the Lagan and Prince's Dock 
Foundries, Belfast, going through the drawing 
office and shops. Gained à mathematical scholar- 
ship and the Peel Prize in geometry on matricu- 
lating at Queen's College, Belfast, and after- 
wards шапу college prizes and exhibitions, gra- 
duating in 1870 as Bachelor of Engineering in 
the Queen's University of Ireland with txt 
honours, gold medal, and Peel Prize. Gained 
Whitworth Exhibitions in 1868 and 1869, ends 
Whitworth Scholarship in 1870. The honorary 
degree of Master in Engineering was cot 
ferred on him by the University Senste in 
1882, and D.Sc. in 1886. He became LL.D. «t 
Glasgow in 1901. ‘Vas physics master at 
Clifton College 1870-74, and there started the 
first School Physical Laboratory and Work 
shop, still thriving institutions. Published 
Elementary Treatise on Steam (Macmillan 
and Co.) in 1873. Was a secretary of the А 
Section, Dritish Association, 1874; and in 
that year became Thomson Scholar and hon 
assistant to Sir William Thomson in Glasgo*. 
Wrote many of the mathematical and physical 
articles in Blackie's '* Сусјоре а." Ніз first 
scientific Paper was read before the Royal Society 
of London early in 1875, on The Electric Con- 
ductivity of Glass as Dependent on Tempers- 
ture." In partnership with Sir William Thom- 
son, he read a Paper on ‘‘ Capillary Surfaces of 
Revolution " in 1875 before the Royal Society of 
Edinburgh. In 1875 Dr. Perry went to Japan аз 
joint Professor (with the principal) of Engineer 
ing in the Imperial College of Engineering, and 
returned to England in 1879. In conjunction 
with Prof. Ayrton he did so much electrical 
work that Prof. Clerk Maxwell jocularly re 
marked that the electrical centre of gravity had 
removed to Japan. The Papers published by 
the partners since 1876 are too numerons for 
mention. On Prof. Perry's return from Japan 
in 1879 he organised the works of Messm. 
Clark and Muirhead, introducing large tools, 
machinery for the covering of wire with gutta 
percha, &с., and for the testing of dynamo 
machines. Gained silver medal of the Society 
of Arts in 1881 for his lecture on The Future 
Development of Electrical Appliances," Не 
arranged the system of technological examina. 


(See 
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tion in mechanical engineering of the City aud 
Guilds Institute, Delivered a course of Cantor 
Lectures on hydraulic machinery in 1882. In 
that year became Professor of Mechanical En- 
gineering and Applied Mathematics at the Fins- 
bury Technical College. His book on Practical 
Mechanics is well known. Profs. Ayrton and 
Perry were appointed joint engineers to the 
Faure Accumulator Company a few months 
after it ђеџап work, and remained in that 
capacity until the English patents were dis. 
posed of. "They lighted, among other places 
(in 1883), the Grand Hotel, Charing Cross; 
arranged the driviug of tramears and tricycies, 
experimenting on accumulators at the manu- 
factories in Liverpool and Paris The only 
meters which gained prizes at laris in 1889 
were of their invention. They invented 
multipolar dynamos in 1882, and their other 
joint inventions are numerous, On the death 
of Prof. Fleeming Jenkin, Dr. Perry became 
engineer of the Telpherage Company, and 
from July to October, 1885, superintended 
the erection and setting to work of the 
telpher line at Glynde, in Sussex. Telpherage 
is now being rapidly developed in America. In 
June, 1885, Dr. Pe rry was elected to a Fellow- 
ship of the Royal Society. In April, 1889, the 
Ayrton and Perry partnership was dissolved. 
Since the dissolution Prof. Perry bas written 
many scientific Papers. delivered the Operatives’ 
Lecture of the |. A. meeting at Leeds on 
** Spinning Tops,” and taken out many patents. 
In March, 1896, he became Professor of 
Mechanics and Mathematics in the Royal 
College of Science, London. Не has since 
. „The Calculus for Engineers" (a 
erman edition is now published), "` Applied 
Mechanics, and ‘‘Steam, Gas and Oil Engines," 
which describe part of his courses of instruc- 
tion at Finsbury. As a chairman of the 
examinera in the seven engineering subjects of 
the Science and Art Department he has now 
more influence over methods of teaching in 
science classes. The publication of his lectures 
on Practical Mathematics to Artizans ” (Spot- 
tiswoode, 1899) first let the public know the 
value 2 some of his evening courses at Fins- 
bury 20 years ago; the method is now being 
largely adopted in Germany and America. A 
result of the B. A. discussion in 1901 (pub- 
lished by Macmillan) is that a reform has 
already begun in the teaching of mathematics. 
As President of Section G of the B. A. in 1902, 
be delivered an address on the training of 
engineers. As President of the Institution of 
Electrical Engineers 1900-1, he delivered an 
address now published with other Papers as 
'" England's Neglect of Science." These various 
addresses (see also inaugural address Royal 
College of Science, 1902) and Papers have 
given rise to much discussion, particularly in 
regard to general school education. He is a 
member of Council of the B. A. 


PIOOU, В. V. Born 1855. 


А full Notice appeared in this Handbook for 1893. 


PIGG, J. Born 1857. 


A full Notice appeared in this Handbook for 1902. 


| 


ИМАН, Oharles Edward, C.LE. Born 
A mir Sois appeared in this Handbook for 1902, 


É, Gaston. Born 1854, died 1889. 
A LANI Notice appeared in this Handbook for 1590. 


POOKLIN GTON, Frederic Arthur. Born 


A Ge Se appeared in this Handbook for 1901. 


POMEROY, Henry Born at Westbury, 
W iltshire, April 10, 1841. 

Mr. Pomeroy was educated at the Diocesan 
School, Westbury ; and afterwards privately at 
Hale Rectory, near Salisbury, by the late Rev. 
С. J. Goff, M.A. Oxon. ; entered the engineer's 
office of the Great Western Railway Company 
at Westbury in 1856, and in the following year 
was transferred to the tele ‘graph branch of the 
same company under Мг. Spagnoletti. Entered 
the Electric and International Company's ser- 
vice at Bristol in 1858, and served under Mr, 
В. S. Culley ; was stationed at the Duteh 
Government Telegraph Office, Amsterdam, for 
six months, in 1860; ге ‘turned thence to 
the Foreign Office, London, and then to Bristol ; 
subsequently went to Cardiff in charge of the 
Repeaters on the Irish Cable circuits; after- 
wards to Worcester to instruct the tele. 
graphists there in the Morse E ; crossed 
to Dublin in 1862, where he joined the 
engineering branch in 1863; was subsequently 
engaged on board the ‘old cable ships, 
„Monarch“ and “Robert Lowe,” assisting the 
late Captain Blacklock in connection with the 
frequent repairs of the cables off the Irish 
coast, near Greenore ; was later on engaged оп 
two new cable- laying expeditions, by the 
вз. “ Dacia," under Mr. ser between 
Abermaur, Fishguard, and Blackwater ; trans- 
ferred to the Post Office in January, 1870; 
appointed superintending engineer in 1878 in 
charge of the Southern District of Ireland, with 
headquarters at Cork. Mr. Pomeroy ћал 
charge of all the railway telegraphs in the 
South of Ireland, as well as the maintenance 
of all the War Departm: nt, Admiralty, Coast 
Communication and Defence wires at the various 
military and naval stations, including camp 
rifle ranges. He was promoted as senior super- 
intending engineer to the Midland (Treland) dis- 
trict, with headquarters at Dublin, in July, 1901, 
and has char ge of the railway telegraphs i in the 
Midland district. Pomeroy was the first to use 
pure harddrawn capper wire for city telephone 
systems, and one of the first to advocate its use 
for ordinary telegraph lines ; he has also intro- 
duced the Earthenware Knob Insulator, which, 
being of an unbreakable nature, forms a 
great protection against malicious damage from 
stone-throwing on outlying road lines. Мг. 
Pomeroy has devised and introduced an im- 

rovement in the Neales Acoustic Dial, 

nown as the Dial Sounder, which, under the 
name of the Polarised Sounder, substantially 
the same with some slight alterations, is now 
officially authorised and used by the post office; 
also a key which, with the receiving instrument, 
forms a universal set, by meansof which, without 


‚ any adjustment, communication can be carried 
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on on double or single- current sounder, Bell, or 
single-needle circuits. 

Since 1894 Mr. Pomeroy has been asso- 
ciated with Mr. Willoughby S:nith and Mr. 
Granville, of the Telegraph Construction 
and Maintenance Co., in conducting the 
experiments in connection with the  non- 
continuous system of wireless telegraphy with 
lighthouses between Crookhaven and the Fastnet 
Rock lighthouse, Cape Clear, Ireland, now 
maintained by the Post Otice. 


POPE, Franklin L. Born 1840. died 1895. 
A full Notice appeared in this Handbook for 1596. 


POPE, Ralph Wainwright. Born at Great 
Barrington, Mass., August 16, 1844. 

Early in life Mr. Pope developed a taste for 
mechanics, and having learned the operation of 
the Hughes type-printing telegraph in 1858, 
has been closely identified with electrical inter- 
ests since that date. He entered the railway 
service in 1859, but owing to the abnormal 
demand for practical Morse telegraphers caused 
by the civil war of 1861, he soon after became 
one of the skilled operators on the staff of the 
American Telegraph Company. Arduous night- 
work impaired his health, and in 1865 he joined 
the force of the Collins’ Overland Telegraph, 
spending a year in the wilds of British Columbia, 
Upon his return he again devoted his attention 
to electrical pursuits, and spent ten years in the 
Gold and Stock Telegraph Company's service, 
holding the position of deputy-superintendent 
at the time of his resignation in 1883. When 
his brother, the late Е. L. Pope, assumed 
tbe editorial chair of The Electrician and Elec- 
trical Engineer of New York he became his asso- 
ciate, aud found a congenial field for his literary 
taste, which had gradually assumed torm during 
his long connection with telegraph interests. 
While holding this position he was, in 1885, 
elected Secretary of the American Institute of 
Electrical Engineers, the rapid growch of which 
made it necessary, in 1887, that he should 
devote to it the greater part of his attention, 
which he did at some personal sacrifice, hoping 
in this manner to aid in building up a credit- 
able organisation. Не is still secretary of the 
Institute. 

In 1688 Mr. Pope established a new monthly 
journal called Electric Power, in association 
with his brother, Henry W. Pope, and Mr. 
George H. Stockbridge. At the Columbian 
Exposition in 1895 he was appointed опе of the 
judges in the department of Electricity, and 
was clected Chairman of the Sub-Committee 
to which was assigned the groups of telegraph, 
telephone, and signalling apparatus. He lias 
given much attention to association work, and 
was the organiser of the Telegraphers' Protective 
League, the New Jersey Chess Association, and 
the Gold and Stock Life Insurance Association, 


POPOFF. Prof. Alexander. Born March 
21. 1859. at Bogoslovsk, in the North Ural 
mountains, is the son of an archpriest. 
He was first educated in the ecclesiastical 
school at Perme, afterwards at the 
Faculty of Mathematics and Physics at 
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the Imperial University of St. Peters- 
burg. 

Prof. Popoff was, from 1883-87, Demonstra- 
tor at the Torpedo School for Officers at 
Cronstadt, and subsequently read successively 
courses of mathematics, practical physics and 
applied electricity in the School. From 1889 
to 1899 he was chief engineer at the Central 
electric station at the great Russian fair at 
Neejny-Novgorod, where were installed to 
his design and under his supervision in 1887 
direct-current dynamos of 225 volts with 
lamps of 100 volts, now replaced by lamps of 
200 volts. During this period he was also 
Professor of Applied Electricity at the School 
of Naval Engineers at Cronstadt. Since 
1894 he has been а member of the Naval 
Technical Committee. and in 1899 he received, 
honoris causa, the degree of euginecr-elec- 
trician of the Electrotechnic-Institut at 
St. Petersburg. His chief contribution to 
the literature of electricity has been а Paper 
on ** Apparatus for Detecting and Registering 
Electric Waves (Oseillations)." This was 
communicated to the Russian Physical Society 
in April, 1895, and was published in February, 
1896, in the Journal of the Russian Physico- 
Chemical Society, Part I. This article 
contains the first publieation of the arrange- 
ment of a relay with the coherer and electro: 
magnetic tapper,and points outthe importance 
of an isolated receiving conductor and earth- 
conduetor. This arrangement, as is well 
known, is now adopted in all wireless tele- 
graphic apparatus. Prof. Popoff foreshadowed 
this application in the concluding portion of 
this Paper. For this work the author received 
a prize in thenameof His Majesty Nasliednik 
Czesarevich in 1898, awarded by the Russian 
Imperial Technical Society. Prof. Popoff's 
apparatus for registerin of lightniug flash es 
was exhibited at the Russian National Ехро- 
sition, 1896, at Neejny-Novgorod. In 1899 
(in May and June) Prof. Popoff's assistants, 
M. P. Rybkin and Capt. Troitsky, made 
the first use of his coherer-tube (with grains 
of steel) in series with the telephone. 
This arrangement was етр1офе in the winter 
of 1900 by Prof. Popoff in the practical 
demonstration of wireless telegraphy between 
the island of Hohland and the town of Kotka, 
on the Bay of Finland, a distance of 43 kilo- 
metres. for the naval purposes of the Russian 
Government, and an account of the work was 
communicated to the Internationul Congress 
of Electricians held in Paris in 1900. Prof. 
Popoff has been actively engaged on wireless 
telegraph work since 1895 to quite recently. 
In 1902 Prof. Popoff was elected an honorary 
member of the Russian Imperial Technical 
Society, and in the same year retired from 
the Torpedo School, and is now professor of 
physies at the Electro-Technical Institute of 
Emperor Alexander IIL in St. Petersburg. 


POYNTING, Prof. John Henry. Born 
September 9, 1852, at Monton, near Man- 
chester, son of the late Rev. T. Elford 
Poynting, Unitarian Minister, and educated 
tirst at а private school conducted by his 
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father, and afterwards at Owens College, 
Manchester. 

Prof. Poyutirg went to Trinity College, 
Cambridge, in 1872, graduating in the Mathe- 
matical Tripos in 1876, and being elected а 
Fellow of Trinity College in 1878. He took 
the degree of Doctor of Science, at Cambridge, 
in 1867. He was Demonstrator in the Physical 
Laboratory, at Owens College, under the late 
Prof. Balfour Stewart, from 1876-9, and was 
appointed Professor of Physics at Mason College, 
Birmingham, in 1880 (now tke University of 
Birmingham), which post ће still holds, and ће is 
Dean of the Faculty of Seience іп the University. 
Prof. Poynting has contributed Papers to the 
Fil. Trans, on The Transfer of Energy in 
the Electromagnetic Field" (1884), on The 
Connection between Electrie Current and the 
Electric and Magnetic Induections in the 
Surrounding Field" (1885), on “А Deter- 
mination of the Mean Density of the Earth and 
the Gravitation Constant by Means of the Com- 
mon Balance” 1891). and, jointly with Mr. 
Р. L. Gray, on ** An Experiment in Search of 
а Directive Action of Ore Quartz Crvstal on 
Another” ‘1899°. In 1838 he was elected a 
Fellow of the Royal Societv. In 1893 the 
Adams prize in the University of Cambridge 
was awarded to him for an essay on? The Mean 
Density of the Earth." Не is joint author 
with Prof. J. J. Thomson of a text-book on 
physics, now in course of publication. 


PREECE, Arthur Henry. Born in 1867, 


and educated at private schools, at King's 
College School, in Germany, and at King's 
College, London. 

He left King's College in 1887, after having 
fully qualified for the associateship, and passed 
into the works of Messrs. Elwell-Parker, at 
Wolverhampton, as a pupil. In 1889 and 1890 
he acted as assistant engineer at the erection and 
running of the Central Electric Light Station 
put np at Rathbone-place for the Metropolitan 
Electric Supply Company, and subsequently (in 
1891) joined Mr. Карр’з staff at Westminster, 
where he was employed in the preparation of 
the plaus and specitication for the Bristol 
Electric Light Station. In 1895 Mr. Preece 
started in Victoria-street, London, as а con- 
sulting electrical engineer, and carried out 
many large electric light and power schemes. 
In March, 1899, he combined with Sir W. H. 
Preece, Major Philip Cardew on their retirement 
from the Government service), and his brother, 
Llewellyn Preece, as consulting engineers at 8, 
Queen Anne’s-gate. In 1898 he received the 
Telford Medal and Ргешпип at the Institution 
of Civil Engineers for a Paper on ‘* The Elec- 
tricity Supply of London.” He is a member 
of the Institution of Electrical Engineers, and 
an associate member of the Institution of Civil 
Engineers. 


*PREECE, Sir William H., K.C.B., F.R.S. 


Born 1834, near Carnarvon, North Wales. 


Educated at King’s College, London. 
Entered the late Mr. Edwin Clark's 
(M.I.C.E.) office in 1852. Appointed 


to the E. and I. T. Co. 1853. Superinten- 


dent of the Southern District of E. and 
I. T. Co. 1856, and of L. and S.-W. Rail- 
way Co. in 1860 ; also Engineer Channe! 
Islands Telegraph Company 1858 ; trans- 
ferred to Post Осе as Divisiona: Engineer 
1870 ; appointed Electrician, 1877: Engi- 
neer-in-Cliief and Electrician, 1892; Con- 
sulting Engineer to the Post Office, 1899. 
The remarkable gifts of Sir William Preece 
as a lecturer on science have brought him 
prominently before the general publie, who 
crowd to the halls of the Society of Arts 
or the Royal Institution whenever ће is dis- 
coursing on some of the electrical topics of 
the hour, or explaining the mysteries of some 
inventive marvel. His original researches for 
the furtherance of the special science which he 
cultivates, and his various practical inventions, 
have also won the suffrage of his fellow workers, 
andhavegiven hima leading place amongstthem, 
Moreover, the active interest which he mani 
‘ests in all that relates to his profession, and 
the genial good-humour of the man, are of 
themselves enough to make him popular with 
electricians, Sir William Preece is consulting 
electrician to the British and Colonial Govern- 
ments. Heisa past-President of the Institution 
of Civil Engineers, to which he was clected (as 
an associate) in 1859 ; а Fellow of the Royal 
Society, a meinber of the Physical Society, the 
Meteorological Society, the Royal Institution, 
the British Association, and the Society of 
Arts, and was Chairman of Council for 1901.2 
of the Society of Arts. Не was President 
of the Society of Telegraph Engineers for 
the year 1880, and he was re.elected Presi- 
dent of the same Society (now called the Insti- 
tution of Electrical Engineers) for 18935. He 
is a Fellow of King’s College. He was made a 
С.В. on Jan. 1, 1394, and К.С.В. оп May 24, 
1899. Sir William is the inventor of a 
new method of duplex telegraphy, patented 
in 1855 ; a new mode of „ terminating“ wires 
(1858); working miniature signals by elec: 
tricity to assimilate electric signals with ont- 
door signals on railways (1862); the applica- 
tion of electricity to domestic telegraph pur- 
poses (1864) ; the application of electricity for 
signalling between different parts of a train in 
motion (1864); locking signals on railways by 
means of electricity (1865) ; improvements in 
railway signalling to counteract the effects of 
lightning (1975) ; а new telephone (1878) ; im- 
proved communication between passengers and 
guard (1882). He is a joint author with Mr. (now 
Sir James; Sivewright of a Text. book of Tele- 
graphy,” with Dr. Maier of "" The Telephone,” 
and with Mr. Stubbs of a ‘‘ Manual of Tele- 
phony "; has edited several works, and written 
many Papers for the scientific press, among 
which latter the following may be men- 
tioned :— Before the British Association: ‘Тһе 
Telephone,” t Recent Progress in Telegraphy, 
“Lightning Protectors,” “Recent Progress in Te- 
lephony," '* Telegraphie Intercommunication,” 
'* Domestic Electric Lighting," On the Watt 
and Horse-power.” ''On the Use of Secondary 
Batteries for Telegraphy," '' On the Law of In- 
candescence and its Relation to Current“ The 
Relative Meritsof Iron and Copper Wire" (1885), 


* With Portrait. 


LXXNVIII. 


————— 


* On the Coefficient of Self Induction in Tele. 
graph Wires " (1887), Presidentiai Address to the 
Mechanical Section at the Bath Meeting (1888), 
"On the Relative Effects of Steady and Alter- 
nate Currents on Different Conductors " (1889), 
On the Character of Steel used for Permanent 
Magnets“ (1890), “On the Form of Submarine 
Cables for Long-Distance Telephony” (1890), 
" The London - Paris Telephone " (1891), 
“Оһ the Dielectric of Condensers” (1892), 
“On Signalling through Space” (1894), 
On the Tests of Glow Lamps” /1896), ‘‘ On 
Disturbances in Submarine Cables" (1896), 
“On Wireless Telephony“ (1900). Before 
the Society of Arts: On the Phonograph,” 
“Cantor Lectures” (1879), Recent Advances 
in Telegraphy, “ Recent Advances in Electric 
Lighting,” “Electric Lighting at the Paris 
Exhibition,” “ Electrical Exhibitions," “Оп 
the Progress of Electric Lighting," ''Electric 
Lighting in America,” "7 Domestic Electric Light- 
ing, Fifty Years’ Progress in Telegraphy," 
* On Secondary Batteries,” On Electric Signal- 
ling without Wires" (1894). Before the Royal 
Society : Studies in Acoustics " (jointly with 
Mr. Stroh), „On Some Thermal Effects of Elec- 
tric Currents,” ** On the Conversion of Radiant 
Energy into Sonorons Vibrations. The Effects 
of Temperature on the Electromotive Force and 
Resistance of Batteries," On a New Standard 
of Illumination and the Measurement of Light," 
"А Peculiar Behaviour of Glow Lamps,” “ On 
Charging Secondary Batteries," The Limiting 
Distance of Speech by Telephone.” Before 


the Society of Telegraph-Engineers: On 
а New Telegraph Wire Gauge," ‘* Telegraphy— 


Its Rise and Progress in Euzland," On the 
Advautages of Scientific Education.“ On 
Lightning and Lightning Conductors.” “ On 
the Block System of Working on Railways,” “Оп 
Shunts, and their Application to Electrometric 
and Telegraphic Purposes,” ** On the Measure- 
ment of Currents,” On the Phonograph,” 
“On the Connection. between Sound and Elec- 
tricity,” “ On Winding Electro-Maguets," On 
the Durability of Iron Wire," “ On Radio- 
phony,” ''The Behaviour and Decay of In- 
sulating Compounds,” A Visit to Canada and 
the United States," ‘Long-Distance Tele- 
phony.” before the Institution of Electrical 
Engineers: ‘ Delany's System of Synchronous 
Multiples Telegraphy,” Presidential Address 
(1893), Notes of a Trip tothe United States 
aud to Chicago" (1894). On Some Points 
connected with Mains for Electric. Lighting,” 
‘On the Specification of Insulated Conductors 
for Electric Lighting and other Purposes" 


(1891) Before the Physical Society: On 
Some Physical Points connected with the 
Telephone," The Phonograph.” For the 


Royal Institution: “Оп the Applications of 
Electricity to the Protection of Life on Rail- 
ways,” The Telephone,” “Оп Duplex ара 
Quadruplex Telegraphy, ‘On Wheatstone's 
Telegraphic Achievements,” “On Signalling 
through Space " (1897). For the Institution of 
Civil Engineers: On the Maintenance aud 
Durability of Submarine Cables in Shallow 
Waters" “Оп Railway Telegraphs and the 
Application of Electricity tu the Signalling and 
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Working of Trains," On the Best Means of 
Communicating between the Passengers, Guards, 
and Drivers of Trains in Motion," On the Pro- 
gress of Telegraphy (lecture), “ On Electrical 
Conductors," and the Presidential Address 
for 1898. On the Relations between Elec- 
tricity and Engineering (James Forrest lecture), 
“On the Sanitary Aspects of Electrice Light- 
ing" (Sanitary Institute, 1890), Presidential 
Address at Southampton Congress of the 
Sanitary Institute (1899), Gas v. Electricity“ 
(Association of Municipal and County En- 
gineers, 1891) „On the Utilisation of the 
Waste Forces of Nature” (lecture, 1892), “ Оп 
Electricity at the General Post Office ” (Liver- 
pool, 1899), and **On Engineering in Wales" 
(Birmingham, 1900). 


PRESTON, G. F. 

Mr. Preston, who was appointed in 1901 the 
general manager of the Post Осе London tele- 
phone system, has for 20 years past been closely 
associated with telephone work, both fron the 
engineering and managerial aspects. Ніз 
electrical career commenced in the service of 
the Anglo-American Brush Electric Lighting 
Corporation, which he joined in the carly 80's, 
at a time when the electric lighting boom was at 
its height. Later on he joined the London and 
Globe Telephone Co., and subsequently took 
service with the United Telephone Co. and the 
Northern. Distriet Telephone Co., joining the 
National Telephone Co.'s staff when the 
Northern District Co. was absorbed. Не is а 
member of the Institution of Electrical Engi- 
песгв, 


PRICE, E. Born March 12, 1851. Educated 
privately. 

In January, 1867, Mr. Price joined H.M. 
Dockyard, Woolwich, as engineer student, 
and afterwards, on the closing of that dockyard, 
was transferred to Portsmouth. Пе joined the 
navy as engineer in May, 1875. and after 
spending nine months at Greenwich College 
held commissions in the Channel Fleet and was 
employed in the Mediterranean, in Chins 
and Japan, in the reserve, and again iu the 
Mediterranean till August, 1884, when he was 
invalided for short sight and gzanted a pension 
ор the higher scale tor а service ot 11 years. 
This higher scale pension was allowed, as Mr. 
Price had passed all examinations for promotion. 

After leaving the navy, Mr. Price engaged with 
Messrs. Mackenzie and Brougham and with the 
United Electrical Engineering Corporation, as 
engineer-in- charge for the erection of tho 
East Pool telpher line (enjoying the unusual 
experience of erecting to specifications he had 
himself helped to Наше iu the earlier 90's). 
In 1892 Mr. Price was appointed clerk of 
works for the erection ot the Portsmouth 
Corporation electricity supply works, and on 
their completion was appointed by the Corpora- 
tion electrical engineer and superintendent, 
а position which he held until his resignation 
in 1803. He has since started as a consulting 
engineer at Portsmouth. Mr. Price is an 
associate member of the Institution of Electrical 
Eugineers. 
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PROOTOR, C. Faraday. Born at New- 
castle-on-Tyne, February 16, 1861. 

After serving a regular engineering appren- 
ticeship with Messrs, Watson and Sons, New- 
castle-on-Tyne, he entered the private labora- 
tory of Mr. Swan to assist in the development 
of his lamp. In 1881 Mr. Proctor was sent to 
Paris with Mr. Swinburne to start a lamp 
factory, they having first niade a few lamps in 
Antwerp for the purpose of securing patent 
rights (probably the first practical incandescent 
lampa made on the Continent, November, 1881). 
In November, 1882, Mr. Proctor returned to 
England to introduce some improved machinery 
and to assist in the enlarging of the works at 
Newcastle and Low Fell. In November, 1884, 
he again went to the Continent to assist in the 
re-installing of the Lille factory of the Swan 
Company, which had been entirely destroyed 
by fire; he was appointed manager of these 
works in April, 1886, which post he held until 
the amalgamation of the Edison and Swan 
Continental Companies, who, under the title of 
Compagnie Générale des Lampes Incandescentes, 
decided to build а new factory at Ivry-sur. 
Seine, of which Mr. Proctor was appointed 
engineer. Не then visited the various factories 
of both companies before taking charge of the 
lamp manufacture. Не was presented with the 
bronze medal by the Jury of the Paris Inter- 
national Exhibition of 1889 for incandescent 
Јат | manufacture, his company having obtained 
the highest award for lamps, On April 14th 
he rejoined the Edison-Swan Company, re- 
turned to England, and shortly afterwards was 
appointed assistant-manager of their Ponders 
End works; after managing their fittings 
department for seven years, ће was in 1900 
transferred to their South Benwell lamp 
factory. In February, 1885, Mr. Proctor dis- 
covered the condactability and decomposition 
of flint, or lead glass, by the passage of an elec- 
tric current through it while hot. In September, 
1891, he registered a new form of lamp, having 
many advantages over the old form, which it is 
rapidly displacing. During his connection 
with the incandescent lamp manufacture ће 
introduced many improvements in the machi- 
nery, and especially in the exhausting of the 
lamps, Which, from being one of the most diffi- 
cult departments, is now the most easy, his new 
pump obtaining the very highest vacua in less 
than fifteen minutes. He has also introduced 
many improvements in electric fitting», the 
more notable of which are the shortened form 
of lamp holders (the З insulator pattern having 
been patented in hisnameinconjunction with the 
Company), also other forms ot holders, switches, 
and fuse boards. Mr. Proctor is a Member 
of the Institutions of Electrical and Mechanical 
Engineers, of the Société Internationale des 
Electriciens (Paris), and an Associé de l'Asso- 
ciation des Ingenieurs électriciens sortis de 
l'Institut Montefiore (Liége, Belgium). 


PROCTOR, Н. Faraday, was born at New- 
castle-on-Tyne, October 31, 1867. 

Mr. Proctor is the воп of Mr. Barnard 8. 

Proctor, F. I. C. He served an apprenticeship to 

Messrs. Henry Watson and Sons, engineers, of 


Newcastle, passing through all the workshops 
and drawing oflices, receiving his theoretical 
training at the schools of the Science and Art 
Department and the Durham College of Science. 
After the completion of his apprenticeship Mr. 
Proctor remained with Messrs. Watson until 
the commencement of the undertakings of the 
Neweastle-on-Tyne Electric Supply Company at 
Pandon Dene. For this Company he acted as 
assistant engineer until November, 1892, when 
he left to take up his present appointment as 
city electrical engineer to the Bristol Corpora- 
tion. Mr. Proctor, who is а great-nephew of 
Michael Faraday, is an associate member of the 
Institution of Civil Engineers, a member ot 
the Institution of Electrical Engineers and 
a past-President of the Municipal Electrical 
Association. 


PULUJ, Johann, Ph.D., Professor of Elec- 
trical Engineering at the German Technical 
High School at Prague. Boru February 2, 
1845. Educated at the Vienna University. 

In 1875 he became assistant at the Royal 
Marine Academy of Fiume, and іа the follow- 
ing year vi-ited the University of Strasburg, 
where he took his degree of Ph.D. In 1877 
Dr. Puluj was Docent of Experimental Physics at 
the University of Vieuna, where for six vears he 
lectured on the kinetic theory ot gases and heat. 
He was also assistant in the Physical Labora- 
tory of this University, where he conducted a 
series of difficult experiments on the relation 
between the internal viscosity of gas and its 
temperature, the results of which, together 
with other works of his, are set out in the 
Reports of the Vienna Academy of Science. 
An abstract of his work on Strahlende 
Materie" was published 8 years after its first 
appearance in the Memoirs of the Physical Society 
ot London under the title“ Radiant Electrode 
Matter and the so-called Fourth State." 

In 1883 Dr. Puluj took up the practical 
side of electricity, and became manager of the 
Vienna branch of the firm of Ganz and Co. 
A vear later he was appointed consulting elec- 
trician of the Watlentabriksgesellschaft in Steyr, 
and manager of a factory where a glow-lamp 
of his was made, which was used for lighting 
the Electrical Exhibition held in Steyr in 1884. 
This Exhibition brought Dr. Puluj into promi- 
nence, and he was appointed to the professorship 
of Physics and Electricity in the Technical 
High School at Prague by the Minister of 
Education, who has added to the laborator 
an electrical department fully equipped wit 
machinery and apparatus. Since 1902 Prof. 
Puluj has lectured only on electrical engineer- 
ing. In 1889 he was SÉ Rector of the High 
School. 

Amongst other physical works which Pro- 
fessor Puluj has published arethe following elec- 
trical treatises :—‘‘The Unipolar Induction” 
(1888); A Telethermometer ” (1889) ; “ Meas- 
urement of Temperature in the Bore-hole at 
Sauerbrunn by ihe Telethermometer " (1890); 
** Self-Induction, and its Effects, and “© Meas- 
urement of the Coefficient of Self-induction by 
an Electrodynamometer and an Inductor ' 
(1891); ''The Effects of Sinusoidal Electro 
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motive Forces baving the same Direction in a 
Conductor of Inductance” (1891 and 1895) ; “А 
Method of Measuring the Difference of Phases 
of Harmonic Alternate Currents”; “А Treatise 
on the Difference of Phase of theImpressed Elec- 
tromotive Force, and the Difference of Potential 
ina Branching-pointof a Circuit using Harmonic 
Alternate Currents” “А Phase Indicator, and 
some Measurements with it“ (1895) ; and On 
the Production and Photographic Action of X. 
Rays” (1896). Amongst physical apparatus 
of Dr. Puluj's invention may be noted that for 
the detzrmination of the mechanical equivalent 
of heat, for which he was awarded a prize at the 
Paris Exhibition of 1378. In 1899 Prof. Puluj 
invented a system for telephonic transmission, 
which not only protects the life of the operator 
against the danger of high-tension currents 
entering the system, but enables the use of 
high-tension currents for telephonic purposes. 
Dr. Pulnj is President of the El-ktrotechnischer 
Verein in Prague, and is a member ot several 
scientific societies. 


PURVES. John А. Born July 8, 1870. 
A full Notice appeared in this Handbook for 1901. 


PURVES, Thomas Fortune, A. I. E. E. Born 
at Blackadder, December 31,1871 ; educated 
at Greenlaw Public School and the Duns 
Academy, Berwickshire. 

Mr. Purves entered the Post Office telegraph 
service, at Edinburgh, in 1889, and in 1892 was 
transferred to the engineers’ department. He 
was promoted to a post in the head offices in 
London in January, 1894, and in 1898 was 
appointed Technical Officer on the staff of the 
Eugincer-in-Chief. He assisted at the transfer of 
the telephone trunk lines to the Government in 
1895, and since then has been closely associated 
with the development both of the telephonic 
and telegraphic departments of the State. Mr. 
Purves is the author of a work on Telegraph 
Switching Systems,” published ш 1902, 


QUIN, Robert Cornelius, M. I. E. E., 
M. I. Mech. E., was born in London in 1865 
of, as his name would imply, Irish 
Parents. 

In the early eighties Mr. Quin became a pupil 
of Mr. J. №. Shoolbred, and secured а varied 
experience in civil engineering and in the earlier 
applications of electricity. In 1886 he was 
attached to the construction staff of the Bradford 
Corporation electricity works—the first muni- 
cipal station in the United Kingdom. From 
Bradford he migrated in 1881 to Brighton, on 
his appointment as chief assistant of the 
Corporation works in that borough. He 
was appointed electrical ара tramway engineer 
of Blackpool in 1896, and designed and carried 
out numerous alterations and extensions of the 
works under hia charge, the generating plant 
at Blackpool being in 1902 five tunes the capacity 
of that in 1896. He also converted the tram- 
way from the conduit to the overhead system. 
In 1899 he entered into an agreement with 
the Blackpool Corporation whereby ће waa 
permitted to practise ан а consulting engineer, 
and his services were, in consequence, retained 
by a number of other Corporations. 


This | 


agreement expired іа March, 1902, when Мг. 
Quin commenced to practise as a consulting 
engineer in London in partnership with Mr. 
Speight. Several inventions bear his name, 
‘ut probably the best known is his safety 
appliance for preventing the fall of a live over- 
head wire. This appliance has not only re- 
ceived Board of Trade approval, but has been 
made the subject of special regulation. 


UINOKE, Georg. Professor of Physics in 
9 the Е University. Born іп 
Frankfort-on-the-Oder, November 19, 1834. 
From 1852 to 1858 Prof. Quincke studied in 
Berlin Konigsberg, and Heidelberg. Не took 
his degree of Doctor of Philosophy in Berlin in 
1858: was Lecturer and Assistant. Professor of 
Phvsics in the Berlin University from 1859 to 
1872 ; was at the Gewerbe-Akademie in Berlin 
from 1860 to 1872; teacher of chemistry aud 
phvsies in the Berlin Bau-Akademie from 1862 
to 1865 ; Professor of Physics at the Wurzburg 
University from 1872 to 1875 ; and since 1875 
he has been Professor of Physics at the Heidel- 
berg University. Prof. Quincke is D.C. I. 
(Oxford), LL. D. (Glasgow), D. Sc. (Cambridge), 
a Fellow of the Royal Societies of London 
and Edinburgh, an honorary member of the Phy- 
sical Society ot London, of the Philosophical 
Society of Glasgow, of the Manchester Literary 
and Physical Sov ety, of the Cambridge Philo- 
sophical Society, Фе. He has contributed 
some sixty memoirs to Poggendortf's Annalen 


RAMSAY, Sir William, K.C.B., LL P. 
(Glasg.), Sc.D. (Dub.), M.D. (Heid.), Ph.D. 
(Tub. and Cracow), F.R.S., Officier de la 
Légion d'Honneur. Born Oct. 2, 1852, at 
Glasgow. 

Sir William Ramsay was educated at Glasgow 
Аскдету and at the Universities of Glasgow 
апа Tübingen. After acting for two years as 
assi-tant. to the“ Young Chair of Technical 
Chemistry in Anderson’s College, Glasgow, he 
was, un:il 1880, “tutorial assistant" in the 
Chemical Department of Glasgow University. In 
1880 he was appointed to the Chair of Chemistry 
in University College, Bristol, and in 1881 was 
made Principal of tbe College. In 1887 he euc- 
ceded Prof. A. W. Williainson as Professor of 
Chemistry in University College, London, and 
in 1902 was made an “appointed teacher” in 
the University of Loudon. He is a member of 
Senate of the University of London, President 
of the Socie y of Chen ical Industry and Foreign 
Secretary of the Chemical Society. He i$ 
also correspondent of the French Institute 
(Acad. Sci.) and foreign member of the Royal 
Academies of Berlin, St. Petersburg, Vienna, 
Stockholm, Copenhagen, &c., as well ав honorary 
fellow of the Chemical Societies of Germany and 
America. Sir William has publ shed the results 
of numerous researches, the chief of which relate 
to the molecular volume« of liquids, the ther- 
mal properties of alcohols, ether and water, 
the experimental proof of the existence of а 
triple point for water, ice and steam, and the 
behaviour of dissociating substances; aleo of 
the variation of capillarity with temperature, 
which afforda a means of determining the 
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molecular weights of liquida and the degree of 
association of certain liquids; the adiabatics of 
е Бег and the condition of hydrides of platinum 
and palladium. In 1894, in conjunction with 
Lord Rayleigh, he discovered “argon, a new 
constituent of the atmosphere,” and in 1895, 
terrestrial helium. These discoveries were fol- 
lowed in 1898 by that of neon, kryphon and 
xenon, in conjunction with Dr. M. W. Travers ; 
the properties of these new elements were invea- 
tigated and an account of the research published 
in the Phil. Trans. in 1900. The existence of a 
complete group of non-active elements was then 
established, which form transition numbers be- 
tween the electro-negative group of chlorine 
elements on the оге hand, and those of the 
electro-positive sodium group on the other. In 
conjunction with Mr. Fred. Soddy, he has in- 
vestigated the nature of the gas emitted by 
radium, and has proved that it decomposes spon- 
taneously, giving helium as а product, thus 
opening the question of the tranamutation of 
elements, 

Sir William Ramsay shared the Hodgkins 
Prize and the Prix Leconte with Lord Rayleigh 
in 1895 ; also the Barnard Medal of the Uni- 
versity of Columbia, New York; he has also 
been awarded the Davy Medal of the Royal 
Society, the Longstaff Medal of the Chemical 
Society, the Le Blanc Medal of the French 
Chemical Society, and the Hofmann Medal of 
the German Chemical Society. 


RAMSBDEN, Frederic Ludlam. Born 1852. 
A full Notice appeared in this Handbook for 1903, 


RATHEN AU, Emil. born at Berlin, Decem- 
ber 11, 1838. 

Нат Rathenau was educated at the Gym- 
nasium zum Grauen Kloster, and afterwards 
served four years’ apprenticeship at the Wil- 
helmshuette in the mechanical engineering shops 
finishing his raining at the Hanover and Zurich 
Polytechnics. After leaving Zurich he returned 
to Berlin, taking the position of engineer in 
Messrs. А. Borsig's locomotive factory. His 
next move was to London, where he entered the 
firm of John Penu & Son as technical draughts- 
man, and learned the design of large engines. 
In order to seek further experience in machine 
design, he next took a situation with Messrs. 
Easton, Amos & Sons, and later on joined the 
staff of the English and Continental Steam 
Engines Improvement Co. Having acquired 
valuable knowledge in England, he returned to 
Germany in 1865, and. with a friend, bought 
the mechanical engineering works of M. Webers 
in Berlin. In this he was very successful, espe- 
cially during the 1866 and 1870-71 wars, when 
several contracts were placed with the firm for 
war maternal. In 1876 he visited the Philadel- 
phia Exhibition, where he saw the first tele- 
phone, and on his return to Germany he endea- 
voured to obtain a concession for telephony in 
Berlin, but although the municipal authority 
was not disinclined to grant it, it was refused 
by the Minister of the Interior. The Paris 
Exhibition of 1881 incited him to a more suc- 
cessful move, for, having seen Edison's incan- 
descent livhting system, be acquired the German 
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Edison patent rights from the Continental 
Edison Co., succeeded. in interesting rich bank. 
ing firms in the matter and founded а pioneer 
company. Out of this company the German 
Edison Co. for Applied Electricity, with a capital 
of tive million marks. was formed in 1883, Herr 
Rathenau being the first director. It із unneces- 
sary to sketch the growth of this firm, its final 
development into the Allgemeine Elektrieitäts 
Gesellschaft, and the formation of its offspring, 
the Berlin Electricity Works, of both of which 
companies Herr Rathenau has been manag- 
ing director from the commencement. On 
July 12, 1900, the German Emperor visited the 
works of the A. E.G., and in return for the atten- 
tion shown him, honoured Herr Rathenau with 
the title of Geheimer Baurat. Herr Rathenau 
also possesses the Prussian Order of the Red 
Елије, the Austrian Order of the Iron Crown of 
the Third Class, and the War Medal of 1870, 
and is an officer of the French Legion of Honour. 


RAVENSHAW, Henry W., A. M. I. C. E. 
Born November 21, 1858. 

Having served three years' pupilage in the 
Great Western. Railway Company's locomotive 
shops at Wolverhampton and Worcester, froin 
1880 to 1883, Mr. Ravenshaw worked as draughts- 
man in Middlesbrough, London, and Birming- 
ham. In 1883 he was at the School of Tele- 
graphy, Hanover-square, leaving there to go to 
Messrs. Edmunds and Co. (afterwards W. Т. 
Goolden and Co.) as draughtsman. At this time 
the firm was making Gramme dynamos, having 
bought шапу of the patterns from Messrs, 
Emerson and Murgatroyd, of Stockport. The 
armature coils of these machines were of wira, 
and fitted to the shaft by wood hubs, and were 
generally very unsatisfactory. Mr. Ravenshaw 
re-desigued these machines, increasing the 
amount of iron in the field and building the 
armatures of charcoal iron plates. mounted on 
gun-metal spiders. Не also, in 1885, designed 


' а series of ''over-tvpe" dynamos with drum 


armatures, the field of magnets being made of 
rectangular Wrought-iron bars resting on the 
bed plate, which formed the yoke of the 
magnet, Large numbers of these machines of 
all sizes, and varying from 5 to 1,000 volts, аге 
still beiug made, it never having been found 
necessary to modify the magnetic and electric 
proportions. Mr. Ravenshaw was also associ- 
ated with Mr. Gisbert Kapp in the design 
and construction of alternating dynamos, and 
introduced some improvements in transformers, 
in which the difference of potential of 
adjacent parts was reduced to a minimum. 
In 1895 Messrs. Goolden aud Co.'s business 
was amalgamated with that of Messrs, Easton 
and Anderson, under the style of Easton, 
Anderson and Goolden (Limited), and he con- 
tinued to serve the new tirm as chief electrical 
engineer until July, 1895, when he established 
himself as а consulting engineer in London. Mr. 
Ravenshaw is an Assoc. M. I. C. E., and on 
March 30, 1897, read a Paper on Electric 
Lifts and Cranes," for which he received a 
Telford Premium from the Council. He is also 
a member of the Fed. Inst. of Mining Engi- 
neers, and acts as consulting electrical engineer 
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to some of the largest collieries and ironworks 
in the North of England. 


*RAWORTH, John 8. Born at Sheffield, 
and educated at the Sheffield and Chester- 
field Grammar Schools. 

Mr. Raworth comes of an engineering stock, 
as for several generations his ancestors have 
been conspicuous members of the iron and steel 
trades, He was hiweelf apprenticed to Mr. E. 
Hayes, of Stoney Stratford, passing on to the 
shops and drawing oftices of Messrs. R. and W. 
Hawthorn of Newcastle-on-Tyne, and of Мезвгв. 
Wren and Hopkinson of Manchester. At the 
latter firm's works he was assistant to Ald. John 
Hopkinson, father of the late Dr. John Hopkin- 
son, so that when he commenced the design and 
construction of electric machines he attacked 
the probleu fiom the point of view of the 
mechanical engineer as well as that of the elec- 
trician. In Це late seventies and early eighties 
he was the »ергевешацуе in Lancashire of 
Messrr. Siemens Bros. & Co., and for some time 
devoted himeelf mainly to ship lighting, both 
arc and incandescent. At this time there was 
littie to aid the engineer in thia class of work 
except dynamos, lamps aud wires. High speed 
engines, fittings, switches and switchboards, 
casipgs aud the like did not exist, and Mr. 
Ha*orth had to evolve his own types and 
patterns of such plant and apparatus. Interior 
electric lighting first grew into a system on 
stcamahips long before it made any progress on 
shore. Mr. Raworth was responsible for the 
early installations on the "City of Berlin,” 
" City of Rome,” Arizona, Alaska, Orient,“ 
" Austral," " Aurania," “ Britannic,” and many 
more of the then leading passenger vessele, and 
even to-day it is poesible to trace the influence 
of his early work in the electrical plant adopted 
for ship lighting. It was in connection with the 
lighting of the “City of Rome," in 1881, that 
the first installation of glow lamps in parallel 
was carried out by Mr. Raworth, and ор this 
work the fusible cutout was first used. Later 
(in 1884) the “ Arizona" was equipped with 
the first compound continuous-curreut dynamo 
machine. It was about this time (1882-3; that 
what is popularly known as the "electrical 
boom " developed, and Mr. Raworth was alive to 
the opportunities which such а phase of popular 
feeling offered to those who were awake to the 
situation. He had already di-covered the direc- 
tion in which developments were most needed to 
meet the new demand, and he pu-hed forward 
his ideas in connection with the improvement in 
the dynamo-electric machine. Ship lighting 
wa~ only one of many «ubjecta which engaged 
Mr. Raworth's attention at Manchester, where, 
by the way, he put up the firet electric lighting 
installation. For a time he ran a «mall central 
station, distributing current in its immediate 
neighbourhood, and many of the chief electrical 
installations erected in Manchester in those days 
were carried out under his superintendence. 
These early examples of electrical work included 
an electrically-driven hoist. In 1886 he settled 
in London in the service of the Anglo-American 
Brush Electric Light Corporation (now the Drush 
Electrical Engineering Co.) and in a few years 


Mr. Raworth took over the entire responsibility 
for the engineering department of the Brush 
Company's large business. Among the com- 
pany's chief contracts of those days were the 
generating and supply stations of the City of 
London Electric Lighting Co., Leicester Corpo- 
ration, Huddersfield, Hanley, Bournemouth and 
many others. Many of these represented thou- 
sands of horse - power, and were either wholly or 
in great part designed by Mr. Rawortb. When 
he joined the Brush Company in 1886 a 50 н.г. 
dynamo was about the limit of the capacity ; 
when he retired in 1896 1,000 H.P. generating 
sets were being supplied in the ordinary way of 
business. The company’s extensive works at 
Loughborough had, in the meantime, been 
designed, erected and equipped under Mr. 
Raworth's superintendence. When these works 
were complete Mr. Raworth exchanged the posi- 
tion of chief engineer for a «eat on the board, 

and commenced practice in Westminster as A 
consulting engineer. He was by 1894 already 

technical adviser to several important electrical 

undertakings, including the British Electric 

Traction Со. and it was electric traction that 

most strongly attracted him at thia time. In 

1895 he became a director of the PET Co., 

and later undertook the technical directorship 

of the company. In this position, and as a 

director of the Brush Compeny, Mr. Raworth 

has been closely identified with the advance of 

electric traction in this country. The positiou 
of technical director of so extensive an under- 
taking as the British Electric Traction Co. calls 
for such knowledge as only an intimate lengthy 
acquaintance with the science and practice of 
engineering can give, and the phenomenal success 
of the company is in no small measure due to 
the fact that there are numbered amongst ita 
chief officials men who have grown up with the 
industry of electrical engineering, and ebe 
early training has specially fitted them (ог a 
brauch of industrial enterpriee which, in this 
country eepecially, has had many діс ilties to 
overcome. Amonyst these men Mr. Raworth 
occupies а conspicuous place. Mr. Raworth isa 
member of the Institutions of Civil Eagineers 
and Electrical Engineers, has been а frequent 
contributor to the Proceedings and Journal о 
these institutions, and is known as а trenchant 
writer on matters affecting the profession of 
electrical engineering. 


RAWSON, F. L. Born 1859. 


A full Notice appeared in this Handbook for 1894. 


RAYLEIGH, The Rt. Hon. Lord, son >f 
the secoud Barou Rayleigh, of Теги: 
Place, Witham, Essex. Born Nov. 12, 1842. 

Educated at Torquay under Mr. Warner, 

Lord Rayleigh entered as a Fellow Commoner 

at Trinity College, Cambridge, in 1861. In 

1865 he graduated in the Mathematical Tripos 

as Senior Wrangler, and was awarded the first 

Smith's Prize. In 1866 ће obtained a Fellow- 

ship at Trinity. Lord Rayleigh's works in 

physics has been of a varied and thorough 
character. In the years 1871 and 1872 CN 
contributed a series of valuable Papers ou 

Optics to the Philosophical Magazine, the 

results of which may be sumined up a 
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follows : —The це colour of the skv is due 
to the scattering of light of the shorter wave 
lengths by the finer particles suspended in the 
Bir. Lord Rayleigh showed that the colour of 
this light and its polarisation could be satis- 
{а orily accounted for on the undulatory 
th-ery ; and further that to explain the obser- 
Vatious Fresnel's hypothesis as to the nature 
of the vibrations and their relation to the 
plaue of polarisation, and not thar ot Neumann 
aud MacCullagh, must be assumed. Мапу 
other points of interest. were discussed ` in fact, 
these Papers, together. with those of Sir G. 
Stokes, sum up the whole of what was then 
known of the dynamics of optics. In 1873 
Lord Rayleigh became a Fellow of the Royal 
Society, and in the same vear he contributed a 
series of Papers to the Philosophical Magazine, 
dealing with various theorems relating to 
vibrating systems in general. In а Paper on 
Resonance, published in the Philosophical 
Transactions for 1871, Lord Rayleigh first 
developed a method of caleuiating approxi- 
mately the resistauce of conductors of any 
given form, Some of the consequences of self- 
induction and the eflects of rapidly alternating 
currents in producing magnetism аге amongst 
the subjects discussed in various Papers 
dealing with electromagnetic phenomena, 
Which were published about this date. n 
1877-78 a two-volume treatise on the Theory 
ot Sound was published. lu 1879 Lord 
Rayleigh was called on to succeed Clerk 
Maxweil at Cambridge, where he devoted bim- 
self to the task of completing the organi-a- 
tion of the then newly-tonnded Cavendish 
Lavoratory. Under his supervision а system о! 

practical instruction. in Experimental Physics 
Was devised, and it was during the five years 
also that he was at Cambridge that the various 
“есй Al standards were accurately determined, 
Ih. Б.А. unit in terms of the olim was given in 
1555 as 0 9868 ; later on the electro-chemical 
equivalent ot siver was found to be 0:0011179, 
and the electromotive force of the Clark cell, 
Prepared and set up as directed, was found 
equal to 14345 volts at 15°C. Thus, by a 
painstaking seri s of investivations, requiring 
the highest experimental skill, Lord Вауе В 
determined while at Cambridge the three funda- 
mental units of resistance, current and eiectro- 
motive force. In 1882 Lord Rayleigh was 
President of Section А of the British Associa- 
tion, aud iu 1884, at Montreal, he occupied the 
Presidential chair. 

In 1865 Lord Rayleigh succeeded. Sir George 
Stokes as one of the Secretaries of the Royal 
Society, and а tew years later he became Pro- 
fessor of Natural Philosophy ac the Roval Insti- 
tution ш succession to the late Prof. Tyndall. 
Papers оп a large variety of subjects continue to 
flow from his pen, In 1885 he commenced ex- 
periments upon the density of gases, which led 
subsequently (in conjunction with Prof. Ramsay 
to the discovery of argon. In recent years Lord 
Rayleigh has also published numerous Papers 
upon electrical theory, optics, and capillarity, 
and has brought out an enlarged edition of the 
Theory of Sound." A collection of Lord 
Rayleigh’s Scientitic Papers, down to the end of 


1901, has been published by the Cambridge 
University Press in four volumes, Lord Ray- 
leigh is one of the twelve distinguished men 
upon whom the Order of Merit, iustituted by 
His Majesty on June 25, 1902, was besvowed. 


RECKENZAUN, Anthony. B. 1850, d. 1893 


A full Notice appeared in this Handbook for 1893. 


REGNIER, Emile N. Born 1851, died 1891. 


A full Notice appeared in this Handbook for 1891. 


REICHEL, Jr. Walter. Born Jan. 27, 
1867, at Laurahtilce in Beuthen, Upper 
Silesia, where his father (Adolph Reichel) 
was Government engineering inspector, a 
partner io the Fitzner Manufactory and 
worka manager of the works of Graf Henkel 
von Donnersmarck. 

After the sudden death of his father in 1870, 
at the age of 40, his mother repaired, with her 
five chiklren ‘Walter was the youngest), to 
Bri-g, near Breslau, where he received his 
early education. Iu 1881 his mother removed 
to Dresden, aud in 1835 he passed the final 
examiua:ion on quitting the local gymnasium. 
By obtaining а Seydlitz scholarship he was enabled 
to proceed to the Royal Technical High School 
at Charlottenburg where he studied from 1885 
to 1889, and during this period passed the first 
State examination in mechanical engineering. 
Owing to pecuniary considerations, young 
Reichel had to forego further examinations, and 
was forced to take up a position with Siemens 
and Halske, with wuom he is still connected. 
During his 11 years connection with the firm he 
was at first (until the summer of 1892) engaged 
as drauyhtaman, when he laid the foundation for 
the development of the work carried out by 
Siemens and Halske in the transmission of 
electric power fur railways aud the aliding-bow 
collector. He designed various types of motors, 
also the first motor сага, central stations and 
overhead lines for the Genoa electric rail- 
way, and he was especially interested in 
the cons'ruction of the Lichterfelde electric 
railway, the preparation of the experimental 
trials upon which was carried out under 
hia superintendence. In the summer of 
1892 he was sent to superinteud the construc- 
tion of the electric railway in Genoa. from which 
position he retired in the summer of 1895. He 
then occupied himeelf with the design of electric 
сага, overhead lines, electricity supply stations and 
projects for complete electric railway systems. 
He was intereated in equipping the first electric 
railway in Dresden, and on his return in 1894 
lie took up the management of the overhead line 
department of Sieweus and Halske. Owing to 
an attack of typhoid fever he was compelled to 
resign this appointment, but in the spring of 
1895 he was entrusted with the position of 
works manager of the Lichterfelde electric 
railway and the conversion of the system of 
supply to 500 volts. On the completion of this 
alteration he again undertook (in the autumn of 
1895) the work of constructing overhead lines, 
cars, electricity works and the construction of the 
Behrenstrasse- Treptow (Berlin) electric railway. 
When he had completed the equipment of this 


XCIV. 


_ 1904.-* THE ELECTRICIAN" ` 


line and had overcome all difficulties in over- 
head апа underground conduit working (there 
were exceptionally heavy snowfalls in the winter 
of 1896-7), he resigned the management and was 
appointed chief engineer and manager of the 
electric car department, and in the autumn 
of 1897 he became an authorised agent of the 
firm. 

During the following years he re-orgavired 
the department so that he made it self-contained 
and independent so far as motors, switching 
apparatus, collectors and other apparatus for 
electric railways, and likewise the mechanical 
equipment of cars, were concerned. The сага 
emplofed in a number of large electric railways 
on the Continent were designed bv and built 
under the superintendence of Dr. Reichel. [n 
1898 his firm entrusted him with the carrying 
out of the high-tension researches in Grosa- 
Lichterfelde, апа he was superintendent of the 
experimental works; while in the autumn of 
1899 he was sent to North America to study the 
latest developments in American electric railway 
construction. During 190) and 1901 he designed 
cars for standard railways and superintended 
the construction of the Marienfelde-Zoszen rail- 
way, and carried out the high-speed experiments 
on this stretch of line. In the autumn ot 1901 
he undertook the installation of the Berlin 
overhead and underground railway, which was 
completed on Feb. 18, 1902. He remained 
manager until the autumn of 1903, whea he 
accepted the position of mechanical expert and 
deputy of the director of the electric railway 
department of Siemens-Schuckertwerke, which 
he still holds. He conducted the high-speed trials 
in 1903 on the Marienfelde-Zoesen railway. 


John, M. Inst. E. E. Born at Ayr in 
1850. Educated at the Newton- on- Ayr Free 
Church School. 

Removing to Glasgow, Mr. Rennie entered 
upon business pursuits, spending some years in 
the extensive shipbuilding yard of Messrs. 
Barclay, Curle and Со. of Glasgow. where 
Бе acquired experience in the various depart- 
ments of engineering concerned in that. industry. 
In 1876 he entered the University of Glasgow, 
following the courses prescribed in Arts and 
Engineering. Much of his time was given to 
the physical laboratory where he held for three 
years а Thomson experimental scholarship. 
From 1881 to 1890 he acted ax secretary and 
private assistant to Lord Kelvin (then Sir 
William Thomson). In 1890, he received his 
present appointment, that of Electrician to the 
Board of Trade—his special duties being to take 
charge of the laboratory then about to be 
established by that department for providing 
electrical standards of measuremeut апа 
facilities for electrical testing for public pur- 
poses. In this capacity, as assistant to the 
electrical adviser to the Board of Trade, he was 
concerned with the equipment and organisation 
of the Electrical Standards Laboratory,and carried 
out the experiments necessary for the establish- 
ment of the various electrical standards and 
sub. standards. For his work connected with the 
determination of the standard ampere he received 
the special thanks of the Advisory Committee. 


REYNOLDS, Oharles Henry, C.I.E., son 
of the late Major У. Reynolds, Bombay 
Army; born at Ootacamund, Southern 
India, on Jan. 15, 1844, and educated at 
private schools in England. 

Intended originally forthearmy, Mr. Reynolds, 
after three years' service in banking, was, in 1866, 
oflered by the Secretary of State for India а 
nomination to the newly organised service of tlie 
Indian Telegraph Department, in lieu of the 
army cadetship for which his name had been 
entered. Having passed the preliminary exam- 
ination, Mr. Reynolds studied for the telegraph 
servico at University College, London, and after- 
wards under Mr. (now Sir) W. H. Preece. At 
the final examination of candidates for the 
Indian telegraph department in 1867, Mi. 
Reynolds gained the first place,and as a reward 
was granted a further special course of training 
at Glasgow University in the laboratory of Sir W. 
Thomson. Mr. Reynolds was, in 1870, appointed 

ersonal assistant to the late Major-Gen. D. 6. 
Robinson. R. E., then director-general of tele- 
graphs, and was afterwards employed in various 
parts of India. In 1874 he gained the thank: 
of the Government of India for services in 
connection with the Behar famine, when the 
telegraph played an important part. In con 
nection with the working arrangements between 
the telegraph and postal departments in Indis, 
which were carried out in 1882-3 by Sir Albert 

Leppoc Cappel and Sir Frederick Hogg, the 

directors-general of the two departineuts, Mi. 

Reynolds services were engaged and were specially 

acknowledged by Sir Albert Cappel. In 1885. 

Mr. Reytiolds represented India, in conjunction 

with the late Sir John Bateman Champain. 

К C.M.G., at the International Telegraph Сор. 

ference of Berlin. After сак in almo- 

all the higher appointments of the department, 

Mr. Reynolds succeeded Sir W. Brooke, K.C.LE. 

as director-general] of telegraphs in India, on 

April 1,1895. During his tenure of that ctlice the 

department had very onerous duties to perfori» 

in connection with the military campaigns 12 

Chitral, in Terah, and on the north-west 

frontier of India, and Mr. Reynolds received th 

special thanks of the Commander-in Chief, >" 

G. White, and the Government of India. Ут 

Reynolds retired from India in 1899 under th 

55 years’ rule, having been made а Companivn 

of the Order of the Indian Empire in Дип, 

1897. Ап interesting historical sketch of the 

electric telegraph in India was contributed "9 

Mr. Reynolds to the British Empire Servo 

(Vol. V. published by Messrs. Kegan Pau. 

Trench & Co. (Ltd.). 

In September, 1901, he was appointed genera! 
manager to the Расте Cable Board, and ће t 
now completing his second tour round the worll 
in connection with the necessary arrangement- 
with the Colonial Governments concerned in 
the administration of this cable. Mr. Reynolds 
is a member of the Institution of Electrical 
Engineers and of ,the Junior Constitutions: 
Club. 


*RIDER, John Н. Born at Bristol in 1861. 


He ћерап to study electricity and magnetism 
iu 1880 at the Bristol Trade and Miziui зеро. 


— ———————— ——Ó — — — 
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under Dr. Cook, and for two successive years 
headed the list of students at that institution. 
In 1885 he was apprenticed to Messrs. Paterson 
and Cooper, with whom he remained four years 
and carried out lighting contracts in many parts 
of England and Norway for that ürm. In 1837 
he was appointed electrical engineer to Messrs. 
Blakey, Ешшой and Со. (Limited), of Halifax, 
anid for six years designed and superintended the 
manniacture of their dynamos and electric light 
plaut generally. He was appointed boronyh 
electrical engineer to the Corporation of Bolton 
in 1883, ы carried out their electric lighting 
undertaking from his own plans and desigus, 
the works being opened in 1693. He reported 
on а general electric-traction scheme for the 
borough in 1896. He remained at Bolton until 
1896, when he was appointed borough electrical 
engineer to the Piymouth Corporation. He 
designed and superintended the construction 
ot combined works for electric lighting and 
traction in that borough, and afterwards carried 
ont large extensions of the plant and tramway 
equipment. In. Feb., 1901, he was appointed 
electrical tramways engineer to the London 
County Council, and is now engaged on plans 
aud designs for the conversion of the whole of 
the Council's trauiwavs from horse to electric 
traction, the greater portion being on the 
underground conduit system. 

Mr. Rider is а member of Council of the 
Institution of Electrical Engineers, a member of 
the Institution of Civil BMuyineers, a member 
ot the lustitution of Mechanical Engineers, 
aud past-President and hon. treasurer of the 
Incorporated Municipal Electrical Association. 
This Association was founded on his initiative in 
1895, at a meeting in London called to consider 
the then new Board cf Trade regulations. 
Мт. Rider has contributed Papers to the 
Northern Soclety of Electrical Engineers, and 
to the Municipal Electrical Association Con- 
ventions of 1896, 1898. 1899 and 1901. Не is 
the author of a book on “Electric Traction," 
published in London at the end of 1905. 


RIGHI, Prof. Augusto. Porn at Bologna 
in 1850, educated at the Bologna Univer- 
sity. 

In 1872-73 he was assistant in the department 

o! Physics in the University. Не was Professor 

of Physics from 1873 to 1820 at the Bologna 

Technical Institute, from 1880 to 1885 at the 

Paicrmo University, from 1885 to 1889 at the 

і апа University, and sirce 1820 at the 

Bologna University. In 1875 he was awarded 

the prize of 1,000 lire by the Societa Italiana 

dete Scienze, in 1886 the same Society voted 
him the Matteucci geld medal, and in 1891 the 

Accademia Reale dei Lineci (home) awarded him 

the ruval prize. He has published many Papers 

(180) on Physics, the most important being 

the following: — On the Hall Phenomenon 

in Bismuth” (1883: ; „Ou the Change of 
the Electrical Resistance of Bismuth when 
placed in а Magnetic Field ” (1884); “Оп the 

Kerr Magneto-Optical Phen: menon” (1885-86) ; 

"Оп Heat Conductivity in Bismuth when 

placed in a Magnetic Field " (1887); '' Various 

Memoirs on the Eiectrical Phenomena caused 


by Radiation" (1888.89); on “ Electrical 
Phenomenon by Rontyen Rays“; The Optics 
of Electrical Oscillations " ; On the Рћепоше- 
non of Zeemann in the General Case of a Beam 
of Light Propagating under any Angle with 
the Direction of the Magnetic Field" (1898); 
" Hertzian Waves" (1900); “Оп Electro- 
magnetic Waves produced by a Vibrating Ion” 
(1901); rr Telegraphy Witl.out Wires” (together 
with B. Dessau) (1902); **The Movement of 
lovs in Electrical Discharges” (1903); “Оп 
Electrical Charges Generated by Rontgen Rays 
ou Metals iu Vacuum“ (1905). Prof. Righiisa 
member of the Lincel Academy (Rome), and of 
the Academies of Bologna, Palermo, Turin, 
Catania, Modena, Moscow, St. Petersburg ana 
Canbridge, and the Soci-ty of Physics and 
Natural Science of Geneva ; a member of the 
Royal Tustitute of Sciences at Vente, of the 
R yal Institut, Lombardy ; is one of the Forty 
of the Italian Society of Sciences ; and Doctor 
honoris causa ot the University of Gottingen. 


ROBERTS - AUSTEN, Prof. Sir W. 
Chandler. Born 1843, died 1902. 
A full Notice appeared in this Handbook for 1902. 


ROBERTSON, Charles John. Born 1860. 
Educated privately at Pinner and at the 
Charterhouse and Merchant Taylors’ Schools, 
London, At Merchant Taylors’ School he 
stood first for a seven years’ scholarship and 
£100 per annum at St. John's, Oxford, 
but had to relinquish this owing to the 
sudden death of his father. 

He took up a three years’ course of practical 
analytical chemistry under Prof. Armstrong, 
and electrical engineering under Profs. Ayrton 
and Perry at Finsbury Technical College. On 
the opening of the Lane-Fox Lamp department 
of the Anylo-American Brush Co. in 1881, Mr. 
Robertsou joined as а pupil, and after a short 
time obtained charge of the testing departineut. 
lu 1885 he left the Brush Co. to take up а 
position as assistant manager of the lamp 
department of the Pilsen-Joel and General 
Electric Co., of London. At tbe Pilsen-Joel 
works, he was engaged, among other experi- 
menta, for about twelve months on researches 
into new filiinent materials and lamp-making 
processes, resulting in the introduction of a new 
type of lamp. He now undertook the entire 
management of the lamp department. In April, 
1885, he left the Pilsen Co. to join the Bernstein 
Co., and as their manager fitted up the London 
works of that company, and introduced several 
new types of series and other hollow filament 
lamps. Owing to threatered litigation, Mr. 
Robertson, at the end of 1886, left the Bernstein 
Co. to equip and manage a new works in 
Holland for Mr. Johan Boudewijnse. After aur- 
mounting the difficulties of training the raw 
native hands and learning the language he re- 
mained in management of this factory until 
March, 1891, when he left Holland for Vienna, 
where he had previously entered into partner- 
ship with two Vieunese gentlemen for the 
erection and management of а new lamp works 
there. After designing and equipping these 
works, Mr. Robertson produced the “ Watt" 
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lamp, and the works became опе of the largest 
on the Continent. He reinained in Vienna 
until the end of 1895, when continued ill-health 
decided him to withdraw from his partnership 
and return to England. 

In England, Mr. Robertaon and some friends 
formed a semi-private company, called the 
Incandescent Electric Lamp Со,, Ltd., and on 
the expiration of the Edison lamp patents, the 
Brook Green Works, Hammersmith, W , were 
acquired and fitted up to manufacture the 
“ Robertson" lamp, Mr. Robertson being ap- 
pointed technical director and manager. These 
works have already been four times enlarged, and 
are now producing at the rate of 4,000,000 lamps 
per annum of which over one-half are high 
voltage lamps. Mr. Robertson is à member 
of the Institution of Electrical Engineers and 
a past. member of the Austrian Institute of 
Electrical Engineers. He has made many con- 
tributions to the various electrical journals, 
chietly on incandescent lamps, and collaborated 
with Mr. Byng in his paper on high voltage 
fittings read before the Institution of Electrical 
Engineers in 1897. He haa also taken out 
several patents relating to processes for and the 
manufacture of incandescent lamps. 


ROBINSON, Mark Heaton. Born at 
Sheerness in 1844. Educated at the Koyal 
Naval School at New Cross. 

Mr. Robinson entered the civil department 
of the Admiralty by competitive examination, 
in 1861, but quitted the service in 1874. In 
1881 he founded, in concert with the late 
Mr. Peter W. Willans, the engineering firm of 
М Шага and Robinson, of Thames Ditton. which 
afterwards became Willans and Robinson, 
Limited. Upon the death of Mr. Willans in 
1892, Mr. Robinson became Chairman of the 
Company. Since 1881 his attention has been 
mainly directed to the development of the 
«ingle-acting high-speed engine, with which 
Mr. Willans’ name is associated, and in 1882 he 
invented, and in conjunction with Mr. Willans 
patented, the application of an air-cushion, in 
addition to or in substitution for the usual 
steam cushion, toenable single-acting engines to 
work at high speeda without knocking, irre- 
spective of load or steam pressure. Mr. Robinson 
also invented the boat-dixengaging apparatus 
which has been used for many years past in 
the Royal Navy. He is a magistrate for War- 
wicksbire ; member of council of the Institutions 
of Mechanical Engineers and of Electrical Engi- 
neers, and a member of the Institutions of Civil 
Engineers, Naval Architects and the Iron and 
Steel Institute. 


“ROBINSON, J. Clifton, born January 1, 
1848. at Birkenhead, and educated there. 

Mr. Robinson commenced his tramways 
carcer at an early age, when he joined, at 
Birkenhead, the statf of George Francis 
Train. the pioneer of tramways in Great 
Britain. Having learnt all there was to be 
acquired in Mr Train's initial enterprises, 
Mr. Clifton Robinson accompanied him to 
America, where he made a practical study of 
the detuils of street railway or tramway con- 


struction and equipment, returning in 1870 to 
enter upon the work of practical tramway de- 
velopment then being begun in this country. 
His field of labours embraced London. Liver- 
pool, Dublin, Cork and Bristol, and in 1875 he 
accepted tlie position of general manager to 
the Bristol Tramways and Carriage Co. Sub- 
sequently, as general manager, he reorganised 
the Edinburgh tramway system, and immedi- 
ately thereatter completed and inaugurated 
the Highgate Hill cable tramway, the first of its 
kind in Europe, which was opened by the 
Lord Mayor of London in 1884. Mr. Chtton 
Robinson was at this period one of the 
warmest advocates of the cable as an im- 
provement upon horse traction for tramways. 
and in 1883, at the request of the Royal Scottish 
Society of Arts, read a Paper on cable traction. 
but realising its limitations whilst employed 
in building cable roads in Los Angeles and 
other parts of California, he was among the 
first to recognise the value and to welcome 
the advent of electric traction. Caretul in- 
vestigation convinced him that, of all methods 
of operating tramways. the electric trolley. 
in the line of efficiency and commercially, 
approximated most closely to the ideal svstem, 
and to this view he steadfastly adhere« 
Quick to act on this conviction, he again 
returned to this eountry, and in 1891 is pr 
а series of conversions to electric trolley 
traction, including the Dublin Southern, 
Bristol. and Tees-side horse and steam tram- 
ways, all of which have proved to ђе suc- 
cessful, both financially and in the public 
interest. Has been since engaged in pro- 
moting and carrying out similar important 
and far-reaching developments at Bristol and 
West London. In April, 1901, electrically 
operated for public traffic the lines of the 
London United Tramways in West London 
from Hammersmith to kew, and tShepherd's 
Bush to Acton, and at the public inauguration 
on July 10 the further extensions to Hounslow 
and Southall were opened for traffic by Lord 
Rothschild, supported by Mr. Arthur Balfour, 
the Marquess of Lansdowne, Lord Revelstoke. 
AG, With phenomenal success. Since then. 
the lines to Hampton Court Palace have 
been opened. forming the loop embracing 
Twickenham, Teddington, Hampton Wick, 
Hampton Court, and Hampton, making over 
30 miles in operation. The lines from 
Southall to Uxbridge are now under con- 
struction, and, with the authorised lines to 
Kingston, Surbiton, &c., and extensions being 
sought in the present session, the company 
will, when all the lines are completed, be 
operating over 1,000 miles of line А» 
managing director and engineer to the Londoa 
United Tramwavs and the Imperial Tramwavs 
Co., and engineer to the Bristol Tramways, 
Mr. Clifton Robinson has been much employed 
in parliamentary and construction work in 
recent years, and is a very busy man: but ће 
has nevertheless found time tocontribute manv 
articles on his own subject to nowapapers and 
scientific magazines; and in May, 1899, read 
before the Cleveland Institute of Engineers, 


. at Stockton-on-Tees, а Paper on ** Electric 
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Traction on Tramways." which ir regarded 
as one of the most practical and valuable of 
recent contributions to the subject. In 
March last Mr. J. Clifton Robinson read his 
Paper entitled. Tubes, Trams and Trains.” 
before the Society of Arts, for which he was in 
November awarded the Society's Silver Medal. 
As а consultant on tramway traction and ad- 
ministration, Mr. Clifton Robinson holds a 
high position. and has reported on many 
systems. Heisa memberof the Dublin Royal 
Society, the Society of Arts and the Roval 
Societies Club. He is also a member of the 
Institution of Electrical Engineers, and an 
Assoc. Inst. C. E. 


ROBINSON, Prof. William, М.Е. (Master 
of Engineering. Queen's). M. Inst. C. E., 
M. I. M. E., NI. I. E. E., was born at Burt, 
near Londonderry, December 28, 1858. 
Educated at the Academical Institution, 
Londonderry. 

On matriculation at Queen's College, Belfast, 
in 1876, he obtained a mathematical scholarship. 
From 1877 to 1879 he studied in the Faculté 
des Sciences, University of Geneva, taking up 
physics and chemistry. 

From 1879 to 1881, he attended the course 
in civil and mechanical engineering at the 
Queen's СоПеше, Belfast. Each year he gained 
the scholarship open to students in engineering, 
as well as first prizes in all the engineering 
subjects. At the preliminary examination in 
the Queen's University, Dublin, he was placed 
first on the first honours list, and was awarded 
the Peel Exhibition; and in 1881 he graduated 
ав Bachelor of Engineering, Civil and Mechanical. 
At that degree examination he came out first 
in the Queen's University of Ireland, and was 
awarded first honours, with the gold medal and 
first Peel Prize. In 1882 the Senate of the 
Queen's University conferred on him the hono- 
rary degree of Master in Engineering. 

In June. 1882, Mr. Robinson became assistant 
to Profs. Ayrton and Perry, engineers to the 
Faure Accumulator Company in London, and 
was engaged in testing and calibrating their 
well-known forms of electrical measuring 
instruments. Аз chief assistant to Prof. John 
Perry, D. Sc., F.R.S., at the City and Guilds 
Technical College, Finsbury, in the depart- 
ment of mechanical engineering and applied 
mathematics, he took part in the initial organisa- 
tion and development of that department of 
the College under the supervision of the Pro- 
feasor. He revised and saw through the press 
Prof. Perry's book on “ Practical Mechanics.“ 

In 1884 he resigned his post at the college 
for the purpose of gaining more experieuce in 
practical electrical engineering work, and again 
entered the service of Profs. Ayrton and Perry, 
who at that time were carrying on а large 
practice as consulting and manufacturing eu- 
gineers, He is a Member of the Institution 
ot Civil Engineers, of the Institution of Eleet- 
rical Engineers, of the Institution of Mechanical 
Engineers, and a Fellow of the Physical Society 
of London. 

During the year 1886 he was engaged by 
Messrs. Clark, Forde and Taylor in the practical 


testing of submarine cables, at the factories of 
the Telegraph Construction and Maintenance 
Company, Greenwich, during manufacture. He 
also accompanied the West African cable-laying 
expedition to the Gold Coast for the African 
Direct Telegraph Company, took the final tests 
of cable on board the вх. " Scotia,” and assisted 
on the supervision of the laying of various sec- 
tions of the cable between Sierra Leone, Accra, 
Lagos, Brass, and Bonny, landing and testing 
the cable after its completion. In January, 
1887, Mr. Robinson was appointed Senior Demon- 
strator and Lecturer in Applied Physics and 
Electrical Engineering at the City and Guilds 
Technical College, Finsbury, where he enjoyed 
for nearly four yeara the privilege of being 
chief axsistant to Prof. Silvanus P. Thompson, 
D.Sc., F.R.S.. Principal of the College. Besides 
having full charge of the electrical laboratory, 
he gained turther experience in teaching and in 
the art of lecture illustration. He gave regular 
courses of lectures on electrical engineering and 
on thermodynamics, including the various kinds 
of beat engines. 

In July, 1890, he was appointed Professor of 
Engineering (Mechanical and Electrical) at Uni- 
versity Colleve, Nottingham, a post which he 
stil! holds. He arranged systematic courses of 
instruction, and in May, 1891, the engineering 
department was constituted a separate depart- 
ment of the University College under his charge. 
During the first two years Prof. Robinson 
organisel the new department, planned апа 
directed the arrangement of the rooms, fittings, 
and equipment of the technical and engineering 
schools. Besides regular teaching in electrical 
and mechanical engineering he has delivered 
popular lectures at the college, including courses 
on“ Applications of Electricity to Coal Mining,” 
dealing with the “Electric Lighting of Col- 
Пегіев," Electric Transmission of Power," 
“Electric Light and Traction,” and for young 
people on the Work of the Electric Current.” 

Prof. Robinson is author of “ Gas and Petro- 


leum Engines,” а treatise on the internal 
combustion engine. He saw that а wide 
field of application was open to the раз 


engine in taking the place of the steam engine. 
His book was the first work in the Enylish 
language treating fully and thoroughly of 
petroleum and the different types of engines 
driven by ordinary burning oils and the gases 
derived from (һеш, as well as from other 
liquid hydro-carbons He was amongst the 
first to recognise in the modern form of 
petroleum engine а handy, self-contained, 
and economic prime mover. In 1891 his Paper 
on “Uses of Petroleum in Prime Movers” 
received the recognition of the Society of Arta 
by the award of their silver medal. His Cantor 
lectures on “Uses of Petroleum in Prime 
Movers " were delivered before the same society 
in 1892. These lectures formed the first really 
practical effort to examine the theory and action 
of petruleum engines in any exhaustive manner, 
Prof. Robinson continues to give special at- 
tention to the development of the petroleum 
engine, aa evidenced by his Papers before the 
Goldsmiths’ Institute Engineering Society at 
New Cross, 1894; and оп “Steam and ОП Engines 


applied to Motor Сага" during the autumn of 
1896; on "Gas and Oil Engines,” with special 
reference to large gas engines and cheap fuel- 
gas producers, in 1897; in 1898 a Paper 
to the Hoyal Engineers at the School of 
Military Engineering, Chatham, on ‘ Recent 
Improvements in ОП Engines for Electric 
Light Installations," giving the results of his 
researches on these motors, and of the oils 
used as fuel and lubricant therein. 

Prof. Robinson has tested and reported on 
electric light and power installations, steam 
koilers and gas producers, many gas and oil 
engines, and petrol engines applied to motor 
cars He has recently completely re-written 
his book on Gas and Petroleum Engines." 


RONTGEN, Prof. Wilhelm Conrad. 

Prof. Róntgen was born in Gerinauy, and re- 
ceived his early educationin Holland. Afterwards 
he studied at Zürich, where he issued a mono- 
graph on the manner of establishing the rela- 
tions as to the warmth existing in atmospheric 
air. When Prof. Kundt left Zurich for Würz- 
burg, Rontgen followed, and later again to 
Strasburg University, where Kundt and Rontgen 
again held the respective positions of professor 
and assistant. In 1873 Prof. Rontgen taught 
at Strasburg, and in 1875 became professor of 
mathematics and physics at the Agricultural 
Academy of Hohenheim, Wurtemberg. In 1876 
he returned to the Strasburg University, and in 
1879 became professor and director of the Univer- 
sity Institute for Physics at Giessen. In 1888 lie 
went to Wiirzburg University, where he has re- 
mained. He bas written various works, includ- 
iug (1873) “А Method to Fix the Isothermal 
Surfaces of Crystals," and "7 Ou the Use of the 
Ice Calorimeter to Determine the Intensity of 
Suulight." Subsequently he turned his atten- 
tion to electricity, and studied the figures pro- 
duced in dust by electrical discharges as Pro- 
fessor Kundt showed them, and the curious 
phenomena shown by electricity passing through 
various gases. The sig e of ordinary heat 
rays by steam and gases also occupied him, and 
many other studies in physics. He hasinvented 
а new ancroid barometer, to tell the weight of 
the atmosphere, In acoustics he studied the 
subject of the sourds emitted when gases are 
intermittently lighted up, and he published 
later au exposition of the theory and working 
of the telephone. His essavs will be found in 
Poggendortf's and. Wiedemann’s Annalen, the 
Zeitschrift fur Kristallographiec, the reports of 
the Vienna Academy ој Sciences, of the Gesell. 
schaft der Wissenschaften of Gottingen, and of the 
Gesellschaft für Natur und Heilkunde of Upper 
Hesse and the Physico- Medical Society of Wurz- 
burg. Prof. Rontgen was in 1896 awarded the 
Rumford Medal by the Royal Society о; London. 


ROSOOE, Sir Henry Enfield. Born 1833. 


A full Notice appeared in this Handbook for 1598 


ROSEBRUGH, A. M. Born 1835. 


A full Notice appeared in this Handbook for 1898, 


ROSENBERG, E. Born in Vienna, 1872. 
Studied at the Gymnasium, the Technical 
High School and the University in Vienna. 
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After serving a year in the Austrian navy, 
Mr. Rosenberg took, in 1895, hie official exami- 
nation. Then, after a short time in a cable 


"manufacturing shop, he entered the works of 


Messrs. Kremenezky, Mayer & Co. as dynamo 
designer. Some time after thesa shops were 
bought by Messrs. Schuckert & Co., of Nurnberg, 
and called Oesterreichische Schuckertwerke. Mr. 
Rosenberg became first designer aud assistant to 
the chief electrician at these works, and subse- 
queutly chief of the testing department. In 1900 
ће wasappointed chief electrical engineer and chief 
designer to Messrs. Körting Bios. at Kortings- 
dorf near Hanover, and in 1903 he was appointed 
chief of a designing departineut of the Allge- 
meine Elektrizitütsgesellschaft, Berlio. There 
exist a number of technical Papers and memoirs 
from Mr. Rosenberg's pen, published partly inthe 
Zeitschrift für El-ktrotechnik, Vienna, and partly 
in the Elektr. technische Zeitschrift, Berlin. The 
subjects are: "Induction Motora,” “ Weight 
Economy in Dynamos,” Some Phenomena in 
Three-phase Alternators and Synchronous 
Motore," “ Electric Cranes," “Working Alter- 
pators in Parallel.“ Kc. A popular book of bis, 
„Elektrische Starkstromtechnik,” Leipzix, 190, 
was translated into English by Messrs. Gee and 
Kinzbrunner, and into French by M. Mauduit 


ROWLAND, Prof. Henry A. Died 191. 
A full Notico appeared in this Handbook for 190!. 


RÜCKER, Sir Arthur W М.А (0200), 
D.Sc. (Oxon, Camb. and Viet.), LLD. 
(Glas, and Edin., M. I. E. E. Born Oct. B. 
1848, elected Mathematical Scholar of 
Brasenose College, Oxford, in 1867, Junior 
University Mathematical Scholar in 1869, 
Fellow of Brasenose College in 1871, and 
Honorary Fellow in 1891. 

Sir Arthur Riicker was Demonstrator in the 
Clarendou Laboratorv of the University of Oxford 
from 1871 to 1874, when he was appointed Pro- 
fessor of Matheinaties and. Physics in the then 
newly-founded Yorkshire College, Leeds. Ths 
а he held until 1885. He was a candidate 
or North Leeds in the General Parliamentary 
Election of that year, and for the Pudsey Divi- 
sion of Yorkshirein 1886. He occupied the Chair 
of Physics in the Royal College of Science, 
London, till his appointment in 1901 as 
Principal of the reconstituted University of 
London, of which ће is also а Fellow. Ha was 
President of the Phy-ical Society of London 
from 1893 to 1835, and President of Section А 
of the British Association in 1894. He was 
Treasurer of the british Association from 
1891-98, is a Trustee of the Association, and 
was President of the Association at the meeting 
held in Glasgow in 1901. He was elected 
a Fellow of the Royal Society in 1884, was 
awarded a Коуа! Medal in 1891, and was 
secretary of the Society for the five year 
1896-1901. He was also President of the 
Magnetic Section of the Meteorological Confer. 
ence, Which met at Bristol in 1898 and at Paris 
in 1900. He received the honour of knighthood 
at the Coronation in 1902. 

Sir Arthur Ricker is author or joint author 
of various scientific Papers, of which several on 
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the electrical properties of thin liquid filins were 
b in conjunction. with Prot. Reinold, 

in the Pe, dine of the Royal Society 
for 1877, in the Philosophical Transactions of 
the Royal Society for 1881, 1885, 1886, and 1895 
and in the Phi. Mag., Feb.. 1885. He has also 
written on the Calibration of Mercurial Ther- 
mometers (Brit. Ass. Report, 1882. ; on the Self- 
Regulation of the Compound Dynamo (Pd, 
Mag., June, 1885, ; on de Range of Molecular 
Forces Jour. Chem. Soc., 1888): on Magnetic 
Shielding (РА. Muq., Jan., 1894); on the 
Dimensions of the Electrostatic and Electro- 
magnetic Units (РА. May., Feb., 1889); 
in conjunction with Mr. С. V. Boys, on the 
„Optical Demonstration of Electrical Stress“ 
(Proc. Soc. Tel. Eng.. Vol. XVII., 1888, ; iu con- 
junction with Mr. E Edser, on the ‘* Objective 
Reality of Combination Tones” i Phil. May., April 
1895 ; and. on the “ Existence of Vertical 
(Earth-Airj Electric. Currents in the Сыне 
Kingdom” (Terrestrial Magnetism 1896;; «n the 
Se ondary Magnetic Field of the Earth (//id., 
1899) and on the Theory of the Magnetic 
Disturbances produced by Electric Traction 
(Phys. Soc. Report, 19007. Together with Prot. 
Thorpe, F.R.S, Sir Arthur Rucker has pub- 
lished Papers on ** The Expansion of Sca Wat r 
by Heat i PAZ, Trans , 18/7; and on © Critial 
Temperatures" (Jour, Chem, Soe., 1884) 
These gentlemen also made the first complete 
magnetic survey of the British Isles, the 
wayuetic elements having been determined 
by them at more than 200 stations. The 
results of the survey, including a discussion 
of the relations between the geological con- 
formation of various districts aud the losal 
magnetic disturbances which occur in them, 
were presented to the Royal Society in the 
Ва хепап Lecture (ог 1889. Since that date the 
work of the Survey has been extended to about 
860 stat ons, a portion of the Government Grant 
Fund having been allotted in the years 1890-92 
to Sir Arthur Rucker and Prof. Thorpe to enable 
them to carry on the work of observing and 
computing by the aid of assistants ` "hil. Trans. 
1896). Sir Arthur Riicker has followed up this 
enquiry by a discussion of the question as to 
whether the observed disturbances could be 
caused by magnetic rocks (Zroc. Коу. Soc., 
1890), end the permeabilities of а large nuniber 
of British and Australian. gabbros and basalts 
have been measured in his laboratory. 


BUHMER, Ernst. Born Dec. 15, 1878, in 
Berlin 


Та 1897 Herr Ruhmer matriculated from the 
Kaiser Wilhelm Royal Gymnasium, Berlin, aud 
from 1897 to 1901 he studied physics and mathe- 
matics at the universities of Berlin and Giessen, 
and electricity at the Technical High School in 
Charlottenburg. In 1902 he equipped his own 
laboratory for working out his inventions in the 
latest electro-physical phenomena, including the 
photographophone, the photographic phono- 
graph, the selenium cell and wireless telephony 
by light rays (the well-known Wannsee ехрегі- 
ments of 1902). His contributions to Wied. 
Annalen, Physikal, Zeitschr., Elektr. Zeitschr., 
&c., relate chietly to researches in the province of 
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electro-phyaice, and he haa published three books 
—viz, "New Electro-Physical Pnenomena," 
"Selenium and На Importance in Electricity, 
with Special Reference to Wireless Telephony," 
and ' Construction, Building and Working of 
Induction Coils, with Special Reference to 
Röntgen Ray Work." 


RUSSELL, Alexander, М.А. (Glasgow and 
Cautsb. Burn at Ayr, N. B., in 1861, and 
educated at Glasgow High School, at 
Glasgow University under Lord Kelvin, 
aud at Gonville and Caius College, Cam- 
bridge. He graduated 14th Wrangler in 
Part L, and was placed in the second 
bracket in Part II. of the Mathematical 
Tripos. 

After taking his degree Mr. Russell remained 
at Cambridge for three years as a mathematical 
coach, and during part of the time was assistant 
lecturer in physics to Caius College. He also 
carried out sume electrical researches in the 
Cavendish laboratory. In 1889 he was ap- 
pointed senior mathematical master to the 
Oxford Milirary College at Cowley, and when 
Faraday House was started, in 1890, he joined 
its staff as lecturer in mathematies and physics 
and head of the physical laboratory. Мг. 
Russell has contributed uumerous Papers to 
The Electrician, mainly on the practical theory 
of alternating currents. He was elected a 
member of the Institution of Electrical 
Engineers in 1899, and has been awarded 
premiums for four of his contributions to the 
Journal of that society. He has translated 
Buchetti's ‘Guide pour l'Essai des Moteurs ” 
(A. Constable & Co.), and is the author of a 
treatise on Alternating Current Theory“ 
(Cambridge University Press). He married, in 
1890. a daughter of the late Mr. Ince, Q.C., М.Р. 


RUSSELL, Charles Newton. A. M. I. C. E., 
XI. I. FE. E. Dorn at West Hartlepool in 1858. 

Mr. Russell served his apprenticeship at 
Stockton-on-Tees, afterwards taking up the 
study of electricity and visiting electrical works 
in the United States. He was for some time a 
student at the School of Telegraphy and 
Electrical Engineering, Hanover-square, London. 
In 1882 he jomed the firm of W. Т. Goolden 
and Co., and had charge of their section of the 
lighting of the Inventions and other exhibitions 
at South Kensington, also the carrying out of 
important work for the British Admiralty. In 
1887 he was appointed engineer to'the Acton 
НШ electrical works, resigning this appoint- 
ment in 1892, when he was offered the post of 
manager to the London and Lancashire Elec- 
trical Со. Dalston, a position he held for 
over three years. Mr. Russell has devoted 
considerable attention to perfecting a system 
of iron conduit wiring, which is now being 
extensively used for the best class of work, and 
has taken out several patents in connection 
therewith. In 1896 he was elected to the post 
of chief electrical engineer of the Vestry of St. 
Leonard's, Shoreditch, London, which position he 
still holds. He is responsible for the working 
of the whole of the electric supply undertaking, 
including the refuse destructor. Mr. Russell 
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has contributed a Paper оп “Combined Refuse a new form uf short-circuit key. Also в light. 


Destructors and Power Plants" to the Institu- 
tion of Civil Engineers. 


RYAN, Harris Joseph, M.E. Born 1866. 
А full Notice nppeared in this Handbook for 1901. 


RYAN, John, M. A. Born 1858. 


А full Notice appeared in this Handbook for 1898. 


RYMER-JONES, John. Born Oct. 26, 
1851, youngest sop of the late Thomas 
Ry mer-Jones, F.R.S., professor of compara- 
tive anatomy in King’s College, London. 

Mr. John Rymer-Jones was educated at King’s 
College School, London, from 1861 to 1870, and 
then entered the college and received his early 
tuition in heat, electricity and magnetism and 
the use of electrical apparatus in the phyeical 
laboratory under Prof. W. Grylls Adams, F.R.S., 
and also studied practical chemistry bearing on 
telegraphy in the chemical laboratory under the 
late Prof, С. Г. Bloxam, F.R.S. After leaving 
college, Mr. Кушег-Јопев entered the electrical 
department of the British Telegraph Manufac · 
tory belonging to the late Sir Charles Wheat- 
atone, F.H.S., and under the management of the 
late Mr. R. bert Sabine. While employed at these 
works he was attached to Мг. Sahine’s staff and 
accompanied him and Mr. Theophilus Smith on 
an expedition to the West Indies in April, 1872, 
to inspect the stations and landlines, and to test 
the system of cables—then recently laid by tha 
late Sir Charles T. Bright between those islands 
—with the object of furnishing а report on their 
electrical condition to the West India and 
Panama Telegraph Co. Оп his return to 
England, Mr. Rymer.Jones resumed his duties 
at the British Telegraph Manufactory and also 
did experimental work in Sir Charles Wheat- 
stone's electrical laboratory until June, 1873, 
when he left England for Japan. This same 
year Mr. Rymer-Joves was appointed electrician 
to the Imperia] Government Telegraphs of 
Japan, and continued to occupy that post till 
June, 1876, when he returned to England. 
After this he was engaged in cable testing for 
Sir Samuel Canning and Mr. Robert Sabine and 
in other electrical work in London until, in 
1879, he was invited by Mr. Robert Kaye Gray 
—now managing director of the India Rubber, 
Gutta Percha and Telegraph Works Со. — to join 
his staff for an expedition then about to lay a cable 
between Marseilles and Algiers, and since that 
date he has remained in the employ of that com- 
рапу. In 1893, he became chief electrician of 
the submarine department, a position he stills 
occupies. 

Since 1872, Mr. Rymer-Jones bas had a wide 
experience in the manufacture, laying and 
repair of submarine cables in different parta of 
the world, and has added several testa to existing 
methods of ascertaining the position of faults, 
the most important being “а teat for localising 
high-resistance breaks.” Не has introduced 
various improvements in testing apparatus, 
among them a discharge key which, both in ita 
original and modified forms, has been extensively 
adopted since 1879 ; а reversing key, for galva- 


ning arrester, a slide form of the Ayrton and 

Marber universal shunt (in which the“ Vernier 

slide ” іч constructed оп а principle admitting of 

the simple GS/G + S formula for the combined 

galvanometer and shunt resistance instead of 

the complex formula for а universal shunt based 

on the veruier principle of the Kelvio-Varley 
slides) ; and а patent cable connector, as well ая 
other modifications of testing and speaking 
apparatus in use at the Silvertown works. Mr. 
Кушег-Јопев was elected an associate of the 
Institution of Electrical engineers io 1872 and 
a member in 1888. He read a Paper before the 
Royal Society іо February, 1876, on An Instru- 
ment for Measuring Currentsand Temperature in 
the Ocean," and has for many years been & con- 
tributor to the columna of the Electrical Revier 
on subjects connected more especially with cable 
testing. 


SABINE, Robert H. Boru 1837. died 1884. 
A full Notice appeared in this Handbook for 1986. 


SABINE, Bir Edward. В. 1788. d. 1285. 


А full Notice appeared in this Handbook for 1334. 


SAHULKA, John. Born 1857. 
A full Notice appeared in this Handbook for 1902. 


SALOMONS, Sir David L. Goldsmid. 
Stern-, Bart. Born 1851. 
A full Notice appeared in this Handbook for 1901. 


SANKEY, Capt. Henry Riall. Born 1853 
A full Notice appeared in this Handbook for 1901. 


*SAUNDERS, Henry Alfred Charles, wa: 
born at Brighton in January, 1833, and 
educated at а proprietary school there. 

In March, 1854 Mr. Saunders joined the late 
Edward Orange Wildman Whitehouse, and 
assisted in carrving out the preliminary expen: 
ments to determine the apparatus necessary to 
work an Atlautic cable. 

In December, 1856, he entered the service of thr 
Atlantic Telegraph Company, and was employe! 
in designing apparatus for working the Atlanuc 
cable, and, in conjunction with the late. Sir 
Charles Bright, in carrying out experiments to 
test theapparatus on the subterranean lines and 
cable between London and Dublin. During 
this time he was also associated with the let 
John Brett in carrying out the details of a 
Roman type telegraph-printing instrument; in 
1857 he established the cable station at Valentis, 
took part in the unsuccessful Atlantic expedition 
of that year, after which he was engaged іш 
experiments on the cable coiled in tanks to 
improve the working apparatus. In May, 1858, 
he was appointed mechanician and electrician to 
Newfoundland, when he established the station, 
and from December of that year to August, 
1859, was in charge of the station. Mr. Saunders 
took part, in 1859 and 1860, in the attempts 
to restore the broken cable, and in selecting a 
new landing place for a future cable— Heart's 
Content, the present landing place of the Anglo- 
American cables, being selected. He joined the 


nometer or battery, on the same principle; and | electrical staff of Glass, Elliott and Co. in 1861 
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and assisted in laying various cables until 
January, 1864, when he went to Malta to take 
charge of the old Malta-Tripoli- Benghazi- Alex- 
andria cable, In 1865 he was in joint charge 
of the electrical departiment on board. the 
Great Eastern". with the late Mr. De Sautv 
and the late Mr. Willoughby Smith, of the 
Atlantic cable expedition. In 1868 he accepted 
a joint appointment with the Anglo-Mediter- 
ranean Telegraph and Telegraph Construction 
and Maintenance Companies. Afterwards 
he returned to Malta, where he 
until 1870. He then entered the service of 
the Marseilles, Algiers and Malta aud the 
British Indian. Telegraph Companies, which, 
with the Anvlo-Mediterranean and Falmouth, 
Gibraltar and Malta Companies, were amalga- 
inated into the Eastern. Telegraph Company 10 
1872. Не served in. Egypt, Aden and. India 
until 1875, when he was appointed electiician-in- 
chief in London, which position he still occupies. 
He is also electrician-in-chief of the Eastern 
Extension, Eastern and South African, Western, 
West African, African Direct. and West Coast of 
America Telegraph Companies. Mr. Saunders 
has assisted Lord Kelvin in bringing his cable 
Instruments to perfection, and has made various 
improvements in telegraph and testing apparatus 
—the best known of which is his tine wire and 
tube lightning guard, designed in 1868. He was 
also one of the earliest investigators of earth 
currents in cables, and was the first to discover 
the periodie variation in direction every six 
hours. This was observed in 1857 on the 300 
mile length of Atlantic сађје lost in that year. 


ВАХ, Julius, Born 1828. died 1890. 
A tull Notice appeared in this Handbook for 1890. 


SAYERS, Henry M. Born at Isleworth, 
Middlesex, 1860; technical education 


remained . 


direction of the old Albert Dock lighting. 


received at Cowper. street. Classes of the 


City and Guilda Institution, Telegraphists' 
School of Science, and private study. 
After several years’ service in the Central 
Telegraph Office, Mr. Sayers was employed by 
the Brush Company in August, 188], at their 
Lambeth works and on various installations, and 
by Messrs. Hammond and Со. until June, 1882, 
when he was appointed engineer to the East- 
bourne Electric Light Company, and had charge 
of the erection and working of their station 
until the end of 1885, when he was appointed 
an assistant-engineer on the Brush Company's 
taff. At the beginning of 1888 he went as 
chief engineer to the Companhia de Luz 
Electrica, Oporto, Portugal, remaining їп that 
position until April, 1894, when he took the 
post of managing engineer to the Bournemouth 
and District Electric Supply Company, leaving 
that service in July, 1896, for the position of 
chief engineer to the Electricity Supply Com- 
репу for Spain, Madrid. From May, 1898, 
until last August, Mr. Sayers was first power 
engineer and, latterly, consulting electrical 
engineer to the British Electric Traction Com- 
репу. He is now in private practice, 


SOHUCKERT, 8. Born 1846, died 1895, 


A full Notice appeared ín this Handbook for 1895, 


CI. 


SCHULTZ, George. Born in 1856 at Berlin. 
Educated at the Berlin High School. 

Mr. Schultz, like во many of our successful 
engineers, served his apprenticeship with a tele- 
graph engineering firm, and at the same time 
studied at the Berlin Technical School. Iu 1873 
he joined the atatf of Siemens and Halske in 
Berlin, and afterwards that of Messrs. Siemens 
Bros. & Co. in London. He became naturalised 
in England in 1881. While with Messrs. Siemens 
Bros. he carried out the first arc lighting on 
board ships (in 1881 on the first “City of Ber- 
liu ), and in 1882-3 conducted the pioneer or 
trial street arc lighting installation in several 
towns (Brighton, &c.), and vook over the entire 
It 
was in 1885 that Mr. Schultz became the tech- 
nical assistant, and afterwards the electrical 
engineer, to the Royal Kensington Exhibitions, 
this work occupying his attention until 1886. 
In 1887 he joined the firm of Galloway & 
Sone for their electrical department, and his 
principal work duriug this eugagement was the 
great illuminated fountains at the 1887 Man- 
chester, the 1888 Glasgow, and the 1889 Paria 
exhibitions, In 1890 he received the appoint- 
ment of resident engineer to the Notting Hill 
Electric Lightiug Co., and now holds the post of 
chief engineer and manager to that company. 


SCHUSTER, Prof. Arthur, Ph.D., F.R.S. 


Born at. Frankfort-on-the- Main, September 


12, 1851. 
A full Notice appeared in this Handbook for 1903 
SEARLE, а. P. C. Born at Oakington, near 


Cambridge, 1864. Son of the Kev. W. G. 
Searle, formerly vicar of Oakington, and 
fellow of Queens’ College, Cambridge. 
Educated at home until 1834, when he 
entered Peterhouse ; was 28th wrangler in 
1887, and obtained a second class in Part 

II. of the Natural Sciences Tripos in 1888, 

In October, 1888, Mr. Searle was appointed 
assistant demonstrator at the Cavendish Labora- 
tory, and io 1890 succeeled Mr. Н. Е. Newall 
as demonstrator. In 1898 and 1899 he was опе 
of the examiners in Е in the Natural 
Sciences Tripos, and iu June, 1900, was appointed 
one of the University lecturers in physics. He 
has given courses of advanced lectures on Heat 
and Thermodynamics ” and on Electric and 
Magnetic Measurements" to candidates for 
Part Il. of the Natural Sciences Tripos. Мт, 
Searle has been а frequent contributor to TAe 
Electrician, to the Phil. May., to the Procced- 
ings of the Cambridge Philosophical Society, 
and other publications, chiefly on electrical 
subjects. The following are his published 
Papers :—J. J. Thomson and G. F. C. Searle, 
“А Determination of ‘v,’ the Ratio of the 
Electromagnetic Unit of Electricity to the 
Electrostatic Unit," Phu. Trans. R.S. (1890); 
to The Electrician, “Оп the Determina- 
tion of [Electric] Currents in Absolute Electro- 
magnetic Measure" (1891-2), On the Mag- 
netic Field due to a Current in a Wire, placed 
Parallel to the Axis of a Cvlinder of Iron” 
(1898); to the Proceedings Cambridge Phil. 
Soc. On an Experiment of Sir Humphry 
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Davy ” (1891), “А Compound Magnetometer 
for Testing the Magnetic Properties of Iron 
and Steel" (1892) “А Method of Measuring 
the Loss of Energy in [Magnetic] Hysteresis " 
(1895) ; “Problems in Electric Convection,” Phil. 
Truns. R.S. (1896) ; to the Phil. Mag., On the 
Steady Motion of an Electrified Ellipsoid“ 
(1897), “Оп the Elasticity of Wires” (1900). 
Apparatus for Measuring the Extension of a 
Wire," Proc. Camb. Phil. Soc. (1900) ; “The 
Measurement of Magnetic Hysteresis," G. F. C. 
Searle and T. G. Bedford, M.A. Sidney. Sussex 
College, Phil. Trans. R.S. (1902); On the Co- 
efficient of Mutual Induction for a Circle and a 
Circuit with Two Parallel Sides of Infinite 
Length," Proc. Camb. Phil. Soc. (1902) ; *' The 
Ballistic Measurement of Hysteresis,” The Etec- 
trician, Мау 9 and 50 (1902;; Notes on а 
Vibration Magnetometer and on the Ball-ended 
Magnets of Robison,” Proc. Camb. Phil. Soc. 
(1903); „On a Simple Rheostat," РАЦ. Mag. 
(1903); ''On the Measurement of Magnetic 
Force," The Electrician (June 12, 1903). 


SELLON, John Scudamore. 

Mr. J. S. Sellon has been for about forty-five 
years an active member of the well-known 
firmof Johnson and Matthey, Limited,of London, 
assayers and metallurgists, and his name has 
for that period been associated with those of 
the leading scientitic men of the day in matters 
relating to metallurgy, chemistry, and the arts 
and sciences generally. Quite early in the 
history of electric lighting Mr. Sellon interested 
himself con amore in its development, and 
became a devotee to the cause, and he has been 
a consistent advocate of its advantages and а 
sturdy champion for its rights from the early 
days. Аз an inventor Mr. Sellon's name 
stands out somewhat prominently. His many 
patents in connection with secondary batteries 
and their manipulation are aniongst the earliest 
and the most important in that line, and have 
mever been successfullv challenged. His first 
pateuts under this head were takeu out in 1881, 
and in that vear his residenceat Sydenham was 
fitted up throughout with the electric light, the 
lamps being run from accumulators ; this, we 
believe, was the first private house in the world 
which was so lighted in its entiretv. — Mr. 
Sellon was, until its amalgamation with the 
Electric Construction Corporation in 18889, vice- 
chairman of the Electrical Power Storage Com- 
pany, which worked his patents in conjunction 
with those of Faure, Swan, and others. 
Не was tor ten years (from its first initia- 
tion) vice-chairman of the Anglo-American 
Brush Electric Light Corporation (aow the 
Brush Electrical Engineering Company), and, as 
is evidenced by his public statements and 
private work, has never wavered in his faith as 
to the great ultimate success of that important 
undertaking. 


SELLON. В. Percy. Born in 1863. 
A full Notice appeared in this Handbook for 1903, 


BELLON, Stephen. Son of Rev. W. Е. Sellon, 
of Kentchurch Rectory, Herefordshire. 
Е lucated at Uppingham and King's College. 


Мг. Sellon served his time with Messrs. 

Hamilton & Co., marine engineers and bridge 
builders, and was a pupil of the late Mr. Meeke, 
engineer to the Lancashire and Yorkshire Rail- 
way, during the construction of the Manchester 
loop line, the Shawforth brauch extension and 
the Bacup widening. Mr. Sellon later acted 
as assistant resident engineer on the West Kent 
main drainage works, under Sir Joseph Bazal- 
gette and Mr. Alfred Williams, and as resident 
engineer to Mr. Hennell on the Darenth Valley 
main drainage, afterwards joining Mr. Hennell's 
staff and taking part in many important pro- 
motions, iucluding the Barry Railway, ар. 
cashire Plateways, and the Manchester Ship 
Canal. In 1883, Mr. Sellon turned liis atten- 
tion to light railways and tramways, and was 
engaged in the promotion of several Irish relief 
railways. He constructed the Wolverton- 
Stoney Stratford light railways and the New- 
port, Pagnell and Olney tramways, the first 
lines of the description in this country running 
along the high road, and dealing with passen- 
gers, goods and mails. At this period he was 
consulted by the Royal Commission on the 
Development of Irish Industries, and went on 
tour with them. Mr. Sellon obtained a con- 
cession from Leeds Corporation to equip a 
section of their tramways electrically, and this 
concession was handed over to the American 
Thomson-Houston Co. who equipped and 
worked the line at their own cost. This was 
the first trolley line in England, and the 

starting point of the recent rapid development 

of electric traction in this country. Mr. Sellon 

was a member of Mr. Bryce’s Committee on 

Light Railways at the Roard of Trade, the out- 

come of which was the passing of the Light 
Railways Act of 1896. Atthis time Mr. Sellon 
was engaged in the formation of the traction 
department of the Electric Construction Co., 
and joined the British Electric Traction Co. in 
1896 to act as their engineer, which position 
he resigned in September, 1903, in order to 
devote his time E to private practice. 
Mr. Sellon acts as consulting engineer to several 
corporations and tramway companies, and is a 
member of numerous societies. 


SHALLENBERGER, A. B. Born 1860, 
died 1897. 
A full Notice appeared in this Handbook for 1897. 


SHELDON, Samuel. A. M., Ph. BD. Born 1862. 
A full Notice appeared in this Handbook for 1599. 


SIBMENS, Alexander. Born at Hanover 
in 1847, and educated at the Lyceum and 
the Polytechmic College there, and at the 
University, Berlin. 

Mr. Siemens came to England in 1867, and 
worked for a short time at the telegraph factory 
of Messrs. Siemens Brothers at Woolwich. He 
went to Berlin in the following year to study 
at the University, and remained there until 
1870, with the exception of fulfilling а tem- 
porary engagement, during which he assisted in 
constructing the Indo-European telegraph line 
from the Persian frontier to Teheran and in lay- 
ing the Black Sea cables at Kertch and from 
Sukhum Kale to Sotcha. He was next called 
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upon to serve his country in the Franco. German 
war, and was present at the sieve of Metz, and 
afterwards, under Prince Frederick Carles, 
joined in the operations against Orleans, He was 
wounded at the battle of Beaune la Rolande, and 
for his distinguished services in the field 
received. the Tron Cross. At the conclusion 
of the war, Mr. Siemens came to England 
and became a pupil of the late Sir William 
Siemens. In 1873-4 he was conducting experi- 
ments for Sir William at Birmingham, with a 
rotary furnace to produce wrought iron and 
steel direct from the ore. On опе oe en 
this furnace was used to cremate а pig in tlie 
presence of Sir Heury Thompson, to. demon- 
strate the feasibilitv of using such furnaces 
for cremation, In 1875 Мг. Siemens joined 
the cable ship ''Faraday," belonging to Sir 
William's firm, and took part in several cable 
laying and repairing expeditions, Whilst the 
ship was stationed at Наш ах, N.S., ће built 
some blast furnaces at Londonderry, N.S , for 
the Steel Company of Canada, and superintenled 
the erection of a rotary furnace at Pittsburg, 
Pa., U.S.A. Returning to England in 1877 ће 
was einploved in erecting regenerative gas fur- 
maces for various purposes in different parts of 
England for sir William Siemens, among 
them being the first continuous working tank 
glass furuace erected in this country. In 1879 
he became actively engaged in electrical work 
for Messrs. Sienens Protheis, and amongst the 
first electric light installations made were those 
at the Albert Hall, the British Museum, the 
Albert Docks, and the Blackpool Promenade, 
He aiso installed the electric light at Godal. 
ming, the first town in England to so light 
all its thoroughfares and supply current to 
private consumers. Mr. Alexander Siemens 
became a Director of Siemens Brothers aud Co., 
Limited, some Ише ago. During the year 1894 
be was engaged in the laying of the third cable 
for the Commercial Cable Company, aud ia 
1896 in the laving of the Amazon River cable 
from Pari to Manaos. In 1892 he contributed 
a Paper to Section G of the British Association 
at Edinburgh on fr Electric Locomotives on 
the City aud South Loudon Railway,” in 
1898, to the same section, a Paper on “ Trans- 
mission of Power by Electricity,” and in 1899 
a Paper on ‘Electrical Machinery on Board 
Ship." He has been for many years a member 
of the Institution of Electrical Eugineers, to 
which body be has contributed several Papers of 
great interest to the profession, the most recent 
being that read on February 11, 1892, upon 
* Some Experimental Investigations of Aiter- 
nate Currents.” Mr. Siemens was elected a 
Vice-President six years аро, and was the 
President of the Institution for 1894. He is 
a member of Council of the Institution of 
Civil Engineers, а рав(- Ртек Чеп! of the Insti- 
tute of Junior Engineers, а member of the 
Institution of Mechanical Engineers, the Iron 
and Steel Institute and the Physical Society, 
and hon. member of the Society of Engineers. 


SIEMENS, Carl von, M. I. C. E., M. I. E. E. 


Born 1829. 
A full Notice appeared in this Handb ok for 1903. 


Born 


SIEMENS, Dr. E. Werner von. 
1816. died 1892. 
A full Notice appeared in thia Handbook for 1392. 


SIEMENS, Frederick. Вот 1826. 


A full Notice appeared in this Handbook for 1900, 


SIEMENS, Sir William. B. 1825, d. 1885; 


А full Notice appeaced in this Handbook for 1554. 


SIMON, Prof. Dr. Th Porn Jan. 1, 1870, at 
Kirn-a.-d. Nahe (Rhine Province). 

Herr Simon studie f first at the Birkenfeld 
Gymnasium and later at the Kreuznach, which 
he quitted on his matriculating at Easter, 1889. 
He studied next аб Heidelberg and then at 
Berlin (under Prof. Kundt) physics, mathematics 
and chemistry, and graduated at Berlin in March, 
1894. He then became assistant at the Physical 
Institute of the hoyal Bavarian Univeraity, 
Erlangen, where ће remained until March, 1898. 
In Juiy, 1896, he obtained from the local philo- 
sophical faculty the privilege of lecturing in 
physica. In the summer of 1898 he migrated to 
Gottingen as assistant at the Physical Iastitute, 
and оо June 11, 1898, he also acquired the 
privilege of lecturiag in physics at the George- 
Augustus University, Gottingen. From 1900-1 
he was docent at the Physikalische Verein, 
Frankfort-on- Main, and in October, 1901, he was 
called to Gottingen University as special pro- 
fessor of applied electricity. His principal 
philosophical publications have been: “On the 
Dispersion of Uitra-Violet Rays " (Wied. Ann., 
55, 542), 1894 ; “ Photographic Method of Photo- 
metry for Ultra-Violet Spectral Research“ 
(W. A., 59, 91). 1896; “Oa the Speaking end 
Hissing Are (ТУ. A., 64, 253), 1898; “ The Work- 
ing La v of the Wehnelt Interrupter ” ( W. A., 68, 
275). 1899 : " A New Fluid Interrupter " (V. A., 
68, 860), 1898 ; “On the Speaking Arc and its 
Employment in Wireless Telephony” (Phys. 
Zeit, 2, 255), 1900; “Sounding Flames and 
Flame Telephony " F. T. Z. and Phys. Zeit., A 
278), 1901; and “On the Generation of High- 
frequency Alternating Currents and their 
Employment in Wireless Telephony" (Phys 
Zeit, 4, 364), 1905. In 1899 he founded, in con- 
junction with Prof. E. Riecke, the Physikalische 
Zeitschrift, which he still issues. 


SINCLAIR, Daniel. 
N. B., June 6, 1852. 

Мг. Sinclair's first connection with telegraphy 
was in the engineering branch of the telegraph 
department of the North British Railway, which 
he joined in 1872. In 1875 he was selected to 
proceed to Japan in the service of the Japanese 
Government as Inspector of Telegraphs, and 
remained there for tive years. In recognition 
of his services to the Government, the Mikado, 
in 1899, conferred on him the Order of 
the Rising Sun. His experience in the 
construction, maintenance and working of 
telegraphs in that country prepared him for the 
varied experience which he has had siuce his re- 
turn from that country in 1879. He then joined 
the Dundee and Arbroath Joint Railway in 
charge of the telegraph and stores department, 
where ће took out his first invention, this being 
a patent for waggon cover fasteners, which 
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effected an enormous saving in railway stores. 
In 1882 пе was appointed Engineer to the 
National Telephone Company for the Glasgow 
District, and shortly afterwards became ејес- 
trician to the Company in addition. While in 
Glasgow he invented several UE for tele- 
phone service, some of which have come into 
general use, Among these may be mentioned 
the single cord switchboard, now so largely 
used throughout the country ; the automatic 
switchboard system, described in Preece and 
Maier's Book of Telephony ; the automatic call 
box ; Sinclair's patent solder, in which the resin 
is contained in a tube of solder; a ппс-о 
system for exchanges; a horizontal multiple 
switchboard, &c., ќе. On the amalgamation of 
the three principal telephone companies in the 
country, he was selected by the Directors of the 
newly-amalgamated Company to examine and 
fully report on the entire telephone system and 
managementof the metropolis; aud on the basis 
of this report the reorganisation ot the system 
was carried out, Mr. Sinclair being appointed 
to the important position of London Manager, 
aud in June, 1892, he was promoted to the 
responsible position of Engineer and Electrician- 
in-Chief over the entire system of tlie National 
Telephone Company, which he resigned in 1902 
in order to become general manager of the 
British Insulated and Helsby Cables, Ltd. 
He is a member of the Institution of Electrical 
Engineers, and has written several Papers for 
the Glasgow Philosophical Society, ot which 
le was а member of the Council, aud has also 
published in The Electrician a series of Papers 
on improvements in telephony in Scotland. 


SMITH, M. Holroyd. Born 1847. 


A full Notice appeared tn this Handbook for 1901, 


SMITH, Willoughby. Pied 1891. 


A full Notice appeared in this Handbook for 1891. 


SNELL, Albion T., A. M. I. C. E., M.LE.E., Se, 
Born August 2, 1858. 

Mr. Snell was educated at St. Clement Danes 
Grammar School and King's College, London. 
At the latter, in the Applied Science Depart. 
ment, under Prof. Grylls Adams, he studied 
civil and electrical engineering, worked in the 
Wheatstune Laboratory, and experimented 
in physics, mechanics, chemistry, and elec- 
tricity. ` He also attended the City and 
Guilds Technical College ; and there, under 
Profs. Ayrton and Perry, made an elaborate 
course of experiments with dynamos. Among 
other appointments, he has held that of 
assistant to Mr. J. Swinburne on the statf of 
the late Hammond Company. There, in 
conjunction with his chief, he carried out 
some important work in connection with elec- 
trical measuring instruments, accumulators, 
motors, and dvnamos, and more especially 
in relation to the desiming of motors and 
Чупатов, In the year 1885 he joined Mexsrs, 
Immisch and Co., aud at the Inventions 
Exhibition represented that firm, which suc- 
ceeded in obtaining the silver medal for im- 
provements in motors, During the year he 
was aj pointed electrical engineer to the same 
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firm, and at once vigorously attacked the 
question of transmission of power by electricity. 
Аз early as 1886 he had completed the design 
of the standard type of the then well-known 
‘t Immisch " motor, and before the expiration 
of that year had successfully installed it fora 
variety of purposes. About this time he studied 
the application of electricity to mining work, 
and in 1887 designed and worked a 70-H Р. 
pumping plant at St. John's Colliery, Norman- 
ton, which was then the largest transmission 
lant in the United Kingdom. This was soon 
lollowed by other plants of a similar character, 
suited to the various requirements incidental to 
mining. In many respects he may be regarded 
as the pioneer of electrical mining work. He ha: 
also given much attention to tramear and launch 
work. On the absorption of Messrs. Immisch 
and Company by the General Electric Power 
and Traction Company in May, 1890, he was 
appointed chief eugineer to the new Company. 
is command included the whole of the general 
business of the Company, and the mining 
tramcar, and launch departments. He de 
signed new motors with positive gearing, 00 
self-contained frames, especially for the electric 
trams on the section of the North Metropolitan 
Tramway Company at Barking. Не ale 
attacked and gave much attention to (ће 
general problem of accumulator cars, building 
steel under-frames and special motor-trucks to 
stand the increased weight. In May, 1892 № 
severed his connection with the General Electric 
Power and Traction Company, and commen e 
to practise as a consulting engineer, arbitcatet 
and valuer in London and Sheffield. During the 
last twelve years he has advised on a number 
of public and private undertakings, including 
several large electric traction schemes. He has 
generally advised the Corporations or Councils 
of Luton, Dunstable, Lee, Seaford, Newhaven, 
East and West Molesey, the Visiting Com- 
mittees of the East Sussex Asylum and the 
Hereford County and City Asylum, &c., in соп- 
nection with electric light and power schemes. 
Mr. Snell has also given attention to alterpate- 
current—single mud inultiphase —working ; 12 
connection with which he read a Paper before 
the Institution of Electrical Engineers, entitled, 
„The Transmission and Distribution of Power 
by Alternate Currents,” in the spring of 1893; 
and also one at the British Association meeting 
at Nottingham on “The Utilisation of Waste 
Water Power by Electricity." He is the author 
of Electric Motive Power," one of * The Elec 
trician“ Series, now in its second edition. Thu 
work is designed to be а vade-mecum for users 
of electric power plant, and contains а spaial 
section on the use of electricity in mines. It 
appears to supply а real want. He has alse 
written the chapter on “ The Continuons-Car. 
rent Motor” for ** Modern Electrical Practio" 
edited by Prof. Magnus Maclean, Mr. Sue! 
is well known in connection with the literature 
of dynamo and motor design and the various 
applications of electricity. He is an Associate 
Member of the Institution of Civil Engineers, 
Member of the Institution of Electrical Engi- 


neers, Member of the Federated Мишом Josti- 


tutes of England, and an Arbitrator of the City 
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of London. Мг. Snell served on the Jury of 
the Crystal Palace Electrical Exhibition in 1892. 


SNELL, John Francis Cleverton. Born 
at Saltash, Cornwall, in 1869. 

Mr. Snell received theoretical training at 
King's College, London, and at Finsbury Tech. 
nical College. Не was articled to Messrs. 
Woodhouse and Rawson for four years in 1883, 
and after his time was up spent two years in 
the drawing осе and text-room. Не was 
transferred to Messrs. Crompton and Со. in 
1889, ап remained with that firm three years 
being principally engaged at Kensington Court 
station, superintending the laving of the whole 
systein of mains at the Notting Hill Com- 
panv's station, and afterwards at Stockholm. 
In January, 1892, he was appointed for three 
months to the post of electrical inspector during 
the Crystal. Palace exhibition of that year, and 
was subsequently offered the post of resident 
engineer representing Major-General Webber, 
С.В., at South Kensington, and there engaged on 
designs for а large electric lighting aud hydraulic 
station, Six months later he was promoted to 
be chief assistant to General Webber, under 
Whom he carried ont many large country-house 
installations, electrie tramway tests, and 
assisted in the Parliamentary work for а рго- 
jected underground electrical railway. for which 
the late Mr. Greathead and = Major-General 
Webber were joint engineers, In October, 1893, 
he waa offered by Prof. H. Robinson the post of 
chief assistant engineer to the Regent's Park 
central station of the then St. Pancras Vestry, 
and twelve months later was appointed by the 
Vestry to act as resident engineer during the 
erection and equipment of the King s road 
atatim on the five-wire system, combined with 
а dust-destructor plant. He superintended 
the laying of the electric mains in that district, 
and on the completion of the work was ap- 
pointed resident engineer of the station. In 
August, 1896, Mr. Snell was appointed borough 
electrical engineer at Sunderland, which ap- 
pomtment he new holds. The post carries 
with it the duties of consulting engineer and 
Мг. Snell is responsible for the design aud 
execution of the new Hylton-road station, which 
will eventually hold 20,000 н.г., and one-third 
of which is now completed ; and also for tbe 
extension of the Dupning-street station from 
its original capacity of 740 H.P. to ita present 
installation of over 5,000 n.r. Mr. Snell was 
appointed by the unanimous vote of the Council 
borough tramways engineer (in addition to his 
other duties), and has been responsible for the 
whole of the Parliamentary work and the re- 
construction of the track and car sheds and 
electrical equipment of the Corporation's tram- 
ways. The Sunderland Corporation is now 
installing three-phase plant for the transmission 
of power to the various shipyards in the borough 
to Mr. Snell's specifications Mr. Snell has 
read several Papers before the Civil Engineers, 
Electrical Engineers, Municipal Electrical Asao- 
ciation, and Municipal and County Engineers. 
He is an Assoc. M. Inst. C. E., F. G. S.. past chair- 
man of the Newcastle section M. Inst. Ме ћЕ., 
NI. Inst. E. E., member of the Incorporated Muni- 


Cu. 


cipal and County Engineers, and president of 
the Municipal Electrical Association. 


SNELL, W. H. Born 1858, died 1890. 


A fuil Notice appeared in this Handbook for 1501. 


SODDY, Frederick, orn Sept. 2, 1877. 
Educated at Merton College, Oxford. 
Graduated in 1898 in the Honour School of 
Natural Science (Chemistry). 

In 1900 Mr. Soddy was appointed demonstra- 
tor in the chemistry department of McGill 
University, Montreal, Canada, and after three 
years’ work there returned in 1905 to work 
under Sir William Ramsay, at University Col- 
lege, London. Mr. Soddy has made the study 
of radio-activity а special feature of his work, 
and is prominent amongst the small band of 
successful investigators and discoverers in this 
fascinating branch of research. Along with Prof. 
Rutherford he has brought his investigations to 
the point at which the phenomena of radio- 
activity can be theoretically explained on the view 
that the atoms of radio-active matter are disinte- 
grating at definite fixed rates. Heis at the present 
time (January, 1903) giving an interesting and 
instructive series of lectures at Univeraity Col- 
lege, London,on the subject of Radio- activity.“ 
These lectures are appearing in the columns of 
The Electrician, will be subsequently revised and 
amplitied, and will then be issued in book form 
in “The Electrician" Series of Standard Works. 

Mr. Soddy is the author of numerous Papers 
which have appeared in the Phil, Mug. (in con- 
junction with Prof. Rutherford), in the Pro. 
cerdings of the Royal Society (in conjunction 
with Sir William Ramsay), їп the Journal of 
the Chemical Society, &c., and is still actively 
engaged iu origiual work in this important sub- 
ject. 


SPAGNOLETTI, Charles Ernest Paolo 


della Diana. Born 1822. 
A full Notice appeared in this Handbook for 1599. 


SPOTTISWOODE, William. Born 1825, 


died 1883. 
A full Notice appeared in this Handbook for 1884. 


SPRAGUE, Frank Julian. Born 1857. 


A full Notice appeared in this Handbook for 1898. 


STACEY, George Benham. Born 1839, 
A full Notice appeared in this Handbook for 1903. 


STALLIBRASS, Edward. Born at East- 
woodbury, Essex, 1862. Educated at Nassau 
School, Barnes. 

Mr. Stallibrass began his career in 1881, 
becoming articled to the late Sir Charles T. 
Bright, M. I. C. E. During the Electrical Ex- 
hibition of Paris in 1881, he assisted Sir Charles, 
who was а Commissioner for Great Britain, and 
subsequently studied at King's College, London, 
under Prof. Adams, Е. К.З. Adopting sub- 
marine cable work as his partienlar branch ot 
engineering, he j ined the staff of the India 
Rubber, Gutta Регећа, and Telegraph Works 
Company, and whilst with them assisted in the 
manufacture and laying of the following sub- 
marine cables: Central and South America 
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Telegraph Company's cables, between Tehuan- 
tepec, La Libertad, San Juan del Snr, Panama, 
Pearl Islands, Buenaventura, St. Helena, l'ayta, 
and Chorillos ; the Spanish National Telegraph 
Company's cables, between Cadiz, Teneriffe, 
Grand Canaria, La Palma, St. Louis and Dakar; 
the African Direct Telegraph Company's cables, 
between the Cape Verde Islands and Bathurst, 
and between St. Paul de Loanda, Benguela and 
Mossamedes ; the West African Telegraph Com 
any 8 cables, between Dakar, Bathurst, Вата, 
j5issao, Konakry, Sierra Leone, Accra, Grand 
Bassain, Porto Novo, S&o Thome. Principe, 
Сађооп and St. Paul de Loanda, and between 
Bonny and Principe; Lloyd's Tory Islanc cable. 
He assisted on board the“ International“ during 
her survey of the North Atlantic bed, between 
Spain and the Canaries, and on the“ Buc- 
caneer " during her sounding work off the coast 
of Africa, from Sierra Leone to St. Paul de 
Loanda, under the direction. of Mr. J. Y. 
Buchanan, F.R.S. He has also been out on 
numerous repairing expeditions. In 1890, he 
accepted an appointment offered him bv Mr. 
W. Sharpey Seaton, and was actively engaged 
in the construction and laying of some 2,500 
miles of cable for the Societé Generale des 
Telephones of Paris, between the following 
places in the West Indies: Puerto Plata. 
Martinique, Surinam, Cayenne, Vizeo ; as well 
as between Port au Prince and Mole St. 
Nicholas, and Fort de France and St. Pierre. 
He took a prominent part in the laying of the 
French Government cable between Marseilles 
and Oran in 1892, and was responsible tor the 
laying of the new Caledonia cable in 1893. 
Early in 1896 he was appointed by Lord 
Salisbury as Superintendent of Telegraphs to 
the Uganda State Kailway, and charged with the 
construction of the telegraph lires to Uganda. 
On the completion of these in 1902, he was 
offered a permanent appointinent by the Foreign 
Office as General Superintendent of East Africa 
and Uganda Telegraphs. He declined this, 
however, in order to become general manager 
and er giner to the Amazon Telegraph Co. in 
Brazil. He became a Student of the Insti- 
tution of Electrical Engineers in 1882, an 
Associate in 1885, and a Member in 1287. 
He was а Student at the Institution of 
Civil Engineers in 1882, and in 1888 was 
elected ап Assiciate Member. Не is also a 
Fellow of the Royal Geographical Society, and 
has contributed to their Magazine, He read А 
Paper before the Institution «f Electrical 
Engineers, in 1887, on '* Deep Sea Sounding 
in connection with Submarine Теједгару у,” 
which was awarded the Fahie premium, and he 
is а frequent contributor to technical periodicals. 
Не is the inventor «f a new form of detacher 
for deep-sea sounding sinkers, and of an im- 
proved grapnel for submarine cables. 


STEARN, Oharles Henry. Born 1844. 
А full Notice appeared in this Handbook (ог 1901. 


STEINITZ, John J. 
A full Notice appeared in this Handbook for 1903. 


STEWART, Prof. Balfour. Died 1887. 


A full Notice appeared in this Handbook for 1559. 
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STIFFE, Arthur William, F. O. S., F.R.G.5., 
Commander H.M. Indian Marine and Lieu- 
tenant intheold Indian Navy. Korn inSom- 
ersetshire, August 12, 1831; educated at the 
Polytechnic School at Stuttgart, Würtem. 
berg. 

Mr. Stiffe was from 1840-4 at the Grammar 
School at Swanses, thence went to Stuttgart 
and studied higher mathematics and engineering 
at the Polytechnic School for four years, being 
awarded the silver medal for proficiency in 
mathematics. [п January, 1849, he proceeded 
to India to join the naval service of the East 
India Company, in which he served, first, as 
midshipman, and then as lieutenant till its 
abolition in 1862. Не was chietlv employed on 
hydrographic surveys of the Persian Gulf and 
coasts between that sea and Bombay. During 
the war with Persia in 1856-7, however, he 
served in a steam frigate, and was preseut at 
the bombardment of Bushire and the attack 
and capture of Moliammerah, receiving the war 
inedal for those services. In 1860, after three 
years’ unremitting work on the survey of the 
Persian Gulf (about the hottest place in the 
world), he was obliged to proceed to England 
to recruit his health, and while there served 
three years’ apprenticeship to the late Mr. 
James Abernethy. At the end of 1862 ће 
proceeded to India, on short notice, to survey 
and report for the Indian Government on 
the best route for the cable then about to be 
laid in the Persian Gulf, returning overland 
from Bagdad, and reporting on the land lines 
then about to be constructed between Basrab 
and the head of the Gulf. On his return he was 
appointed engineer for repairs of that cable, and 
fitted out and took out to India, vid the Cape, 
the repairing vessel which was to b» permanently 
attached to the Government submarine tele- 
graph department. From 1871 he added to his 
duties those of chief electrician Гог the whole line, 
and effected many extensive diversions of the 
original cable, in опе case extending to 150 miles. 
He connected the sea section of the cable at 
Manora with the offices in Karachi by three 
cables round the harbour, each six miles in 
length, and divided into ten short sections by 
testing houses, for facility of r-pair. He assisted 
a: the laving of the second Gulf cable, laying 
out the course and fix ng the position of the line. 
In 1866 he proceeded to Ceylon and laid the 
new cable to connect the island with the Indian 
telegraph system. In 1878, his last work in 
connection with the department was the equip- 
ment of a new repairing steamer, in charge of 
which he proceeded to Bombay in 1879, when 
he was transferred to the important posts of 
port officer and master attendant of Calcutta, 
which he held till his retirement in 1888. In 
1890, he proceeded in charge of the expedition 
to lav the Halitax-Bermu-las cable as engineer- 
in-chief for the contractors, which was accom- 
plished successfully, notwithstanding the great 
depth of water (over 2,800 fathoms), and the 
fact of the course lying across the great Gulf 
Stream. The cable has since been working 
without interruption, and has cost nothing for 
repairs. In connection with this work he carried 
a line of deepovean soundings between Bermudas 
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and Halifax. Mr. Stifle was from the early days 
а member of the Society now the Iustitution 


of Electrical Engineers, and several other 
societies, 
STILLWELL. Lewis Buckley. Educated 


at the High School Scranton, Pa., and. at 
the Weslevan University, Middletown, 
Conn., U.S.A. Afterwards studied elec- 
trical and mechanical engineering at Lehigh 
University, South Bethlehem, Ра. 

Mr. Stillwell entered the service of the 
Westinghouse Electrie and Manufacturing 
Company in October, 1880, as assistant to the 
Company's electrician, Mr. O. В. Shallenberger, 
and was engaged in laboratory aud expert central 
station work until April, 1891. In 1839 and 1890 
he was sent to England and the Continent of 
Europe by the Westinghouse Company to study 
central atation practice, and in April, 1891, was 
appointed electrical engineer of the Westinghouse 
Company. Since that ише he has given special 
attention to the subject of transmission of 
power, supervising the preparation of the plans 
upon which the contract for the plant of the 
Niayara Falls Power Company was awarded to 
the Westinghouse Company, and also supervising 
the installation of that plant. In May, 1895, Mr. 
Stillwell was appoiuted electrical engineer and 
assistant manager to the Westinghouse Company, 
and in March, 1897, electrical director t» the 
Niagara Falls Power Company and to a similar 
post with the Cataract Construction Company, 
with headquarters at Niagara Falls, New York. 
On Sept. 1, 1900, having completed the in- 
atallation of the 50,000 n.r. plant аб Niagara, 
he resigned his position with that company, 
and opened an office as consulting electrical 
engineer in the Park-row Building, New York. 
In March, 1899, before leaving Niagara, he 
became consulting electrical engineer to the 
Manhattan Railway Company, supervising the 
electrical equipment of the elevated railways in 
the boroughs of Manhattan and the Bronx, New 
York City. On Nov. 1, 1900, was appointed 
electrical director of the New York Rapid 
Transit Subway Construction Company, and ia 
now giving the greater part of his time to the 
interesta of that company and of the Man- 
battan Railway Company. 


STOLETOW, Dr. Alexander G. Born 
1839, died 1896. 
A full Notice appeared in this Handbook for 1596. 


*STOTTNER, J. Born Sept., 1659, at Freising, 
Bavaria. 

Mr. Stottner, after completing his studies at 
the High School in Nuremberg, entered into 
an apprenticeship in 1875 at the mechanical 
engineering works of J. С. Kayser. In 1877 he 
took a situation with Messrs. Siemens & Halske, 
of Berlin, where he worked under the pioneers 
Юг. Werner von Siemens, Carl Frischen, and 
von Hefner-Alteneck until 1880, when he left 
for Americaand entered the service of the United 
States Electric Light Со. New York, under 
Hiram Maxim. In 1881 he took charge of the 
electrical part of the central fire department of 
the City of New York, and in 1882 entered the 


service of S. Bergman & Co., New York, where 
he was engaged especially in the design of 
apparatus for the regulation of current supplied 
from the first Edison central station in New 
York. In 1883 he answered the call of Messrs. 
Siemens Bros, & Co., of Charlton, and worked 
under Dr. Obach, especially on electrical measur- 
ing and testing instruments. In 1684 Mr. 
Stottner accepted the post of assistant chief- 
engineer with N. Schuckert, Nuremberg, and in 
1885 was appointed general manager of the 
Electro- Technical Works, Neumarkt i/O (for- 
пету T. H. Wechsler & Co.). In 1888 ће 
entered the Allgemeine ` Elektricitats-Gesell- 
schaft, Berlin, as engineer and assistant manager, 
and in 1893 he was entrusted with the arrange- 
ment of this firm's extensive exhibit at the 
World's Fair, Chicago, of which he took charge 
and represented the firm during the exhibition, 
Returning from Chicago in 1894 to Berlin, he 
was commissioned to reorganise the British 
branch, the Electrical Co. (Ltd.), London, and 
returned in the same year to this country. He 
was then appointed шапарег, and new holds the 
position of general manager. The Electrical 
Company has made great progress under his 
management, for Mr. stottner is not опу а 
competent engineer, but has also strony com- 
mercial instincts. He negotiated successfully 
for his company one of the most important 
contracts ever awarded in the electrical indus- 
trv—the supply of the entire electrical plant 
for the Stuart-street electricity station of the 
Manchester Corporation, amounting to, roughly 
about £350,000. Mr. Stottner is a member of 
the Institution of Electrical Engineers. 


STRECKER, Geh. Postrat Prof. Dr. 
Karl Born at Mayence, 1858. Studied 
n.athematies and natural philosophy from 
1877 till 1882 at Tubingen, Heidelberg, 
and Strasburg. graduating at the latter 
University in 1881 under August Kundt. 

From 1882 to 1884 he was assistant to Prof. 

Kohlrausch at Wurzburg, and in the latter year 

went to Berlin to erect the physical laboratory 

of the German Edison Co., now the Allgemeine 

Elektricitats Gesellschaft. In 1886 he became 

pos docent in electrotechnicsat the Technische 

ochschule, Berlin, where he is still engaged 

as professor of electric telegraphy. In 1887 

on the formation of the Physikalish-Technische 

Reichsanstalt he became a member under Helm- 

holtz, but he resigned in the early part of 1888 

to take up the position of chief engineer to the 

Imperial Post and Telegraph Administration. 

Here he erected, in conjunction with Herr 

Grawiukel (who died in 1894), the Telegraph 

Engineering Bureau, now the Telegraph Testing 

Отсе, which was intended for executing 

scientific and technical experiments, and work 

in connection with telegraphy and telephony. 

In 1900 he was created a Privy Councillor. He 

is also а member of the Patent Office and of the 

curatorship of the Physikalisch Technische 

Reichsanstalt. Since 1887 he has edited 

the Furtschritte der Elektrotechnik a work upon 

proce electrical literature, both home and 
oreign. Since the latter date has appeared 
the Hilfsbuch für die Elektrotechnik.” which 
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he commenced with Herr Grawinkel, and has 
alone edited since the latter's death. The book 
has already reached its sixth edition. He has 
also translated. in conjunction with Herr 
Vesper, Prof. Silvanus P. Thompson's'' Dynamo- 
Electric Machinery," and ''Polyphase Electric 
Currents and Alternate Current Motors," two 
works which are much admired in Germany. 


BTROH. Augustus. Porn 1828. 
A full Notice appeared in this Handbook for 1901. 


STROUD, Henry. М.А. (Camb. and Durham 
D.Sc. (Lond. and Durhami. Born 1861, 
A full Notice appeared in this Handbook for 1903. 


STROUD, William, М.А. (Охоп.), D. Sc. 
(Lond.) torn 1860. 
A full Notice appeared in this Handbook for 1903. 


SUMPNER, W. E., D. Sc. Born in 1865. 

Dr. Sumpner was educated at University Col- 
lege, London, and subsequently at the Central 
Technical College, South. Kensington. Besides 
other distinctions he obtained the Rothsehild's 
Exhibition for Mathematics at the former college, 
aud the Clothworkers Company's Scholarship 
at the latter. At the science examinations of 
the London University he obtained high honours 
in both Mathematics and Physics, and carried 
ой the University Scholarship in the latter sub- 
ject. He has been made a Fellow of both Univer- 
sity College, London, and of the City and Guilds 
of London Institute. He is a Fellow of the 
Physical Society and a Member of the Institution 
of Electrical Engineers. He has contributed a 
numbercf Papers on electro-technical subjects to 
the Proceedings of the Institution of Eiectrical 
Engineers, the Physical Society of London, the 
British Association, and the Royal Society. In 
1892 ће was elected a Member of Council of the 
Physical Society, and in 1894 was made an 
Associate Member of Council of the Institu- 
tion of Electrical Engineers. From 1887 till 
1893 he was Lecturer and Demonstrator in the 
Electrical Departinent of the Central Technical 
College. In January, 1894, on the opening of 
the Polytechnic at Battersea, London, Dr. 
Sumpner was placed in charge of the Electrical 
Department, and the equipment of the electrical 
aud physical laboratories there was carried out 
under his direction. In January, 1695, Dr. 
Sumpner was elected Principal of toe Municipal 
Technical Schools. Birmingham, which post 
includes the headship of the Electrical 
Department there. He is vice-chairman of the 
Birmingham Section of the Institution of 
Electrical Engineers. 


SUTHERLAND, C. J., XI. I. E. E. Born 1871. 

In 1837 Mr. Sutherland was articled to Messrs. 
Phillips, Harrison and Hart, and received his 
early tuition from Mr. Hugh Егас Harrison, 
Principal of the Faraday House Training Insti- 
tution. He subsequently went to the East bourne 
Electric Light Co. s station for а year, and on 
the opening of the House.to- House Electric 
Supply Co.'s station at West Drompton, 
London, in 1889, became a member of the statf 
and remained for three years actively engaged 
in councetion with the mains and generating 


plant. In 1893 he was appointed an assistant 
at the Stanhope-street station of the St. Pancras 
Vestry, and later was assistant engineer to 
Mr. С.Н. Cottam at Hanley. On Mr. Cottam's 
selection as electrical engineer to the Hainpstead 
(London) Vestry Mr. Sutherland was appointed 
electrical engineer and joint manager of the 
undertaking at Hanley, where large extensions 
were made during his occupancy of that post. 
In Noveinber, 1888, Mr. Sutherland became city 
electrical engineer at Worcester, taking up the 
duties of the post on Јап. 1, 1899. Here large 
extensions have been made to the generating 
plant and mains, including the design of a new 
generatiug station to combine the supply of 
current for traction and of coutinuous current 
for lighting the centre of the Corporation's area, 
the whole of the original supply at Worcester 
being from. an alternating station partly driven 
by water power. This station is now сот: 
pleted, and supply commenced in November, 
1902. Мг. Sutherland is a member of the 
Institution of Electrical Engineers апі of the 
Municipal Electrical Association. 


SWAN, Joseph Wilson. Born at Sunier- 
land, October 31, 1828, and received ‘his 
education at a private school in hig native 
town. 

The incandescent electric lamp, though not 
the earliest, is perhaps the most widely known 
of Mr. Swan's inventions. From the time 
when, in 1845, he first saw platino-iridium wire 
made incandescent by Staite till he finally 
triumphed over the ditliculties, Mr. Swan never 
relaxed his endeavours to attain the realisation 
of a practical incandescent electric lamp. The 
first publie exhibition of such a lamp was at a 
meeting of the Newcastle Chemical Society їп 
February, 1879. Mr. Swan's earliest form of 
carbon filament was a strip of carbonised paper, 
and later a loop of carbonised parchmentised 
cotton thread. lint these proving unsatisfa- 
tory, Mr. Swan devised the squireing process, 
which has become universal, It was Бу means of 
thi- great improvetueut that it became possible 
to produce a filament of exceeding fineness anl 
uniformity, and thus a degree of economy, 


hitherto unattainable, has been reached in the 


distribution of electricity, which has speedily 
led to the extension of the range of lighting 
from central stati ns. 

No less important have been Мг. Swan's 
contributions to the science of photography aud 
to photo-mechanical printing. The carbon 
process," better known as tho *'*Autotvpe, 
patented by Mr. Swan in 1864, was the first 
practical method of producing permanent photo- 
graphs, and its influence on collateral branches 
of photography has been immense. Amongst 
Mr. Swau's inventions in the same field must 
be mentioned the process generally known as 
" Woodburytype," by which a facsimile of а 
carbon print is mechanically produced. One of 
the results incidental to the working out of the 
''earbon process" was the discovery by Mr. 
Swan of the indurating effect of salts of chromic 
oxide on gelatine. The practical application of 
this principle to the tanning of leather was 
patented by Mr. Swan in 1866, Chrome tan- 
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ning, now an established industry, originated 
with this discovery. As the result of an experi- 
mental investigation started in 1877 with а 
view to the improvement of the zelatino-bromide 
process, Mr. Swan proved that the sensitiveness 
of the gelatino-bromide plates was dependent 
upon the temperature at which the emulsion 
was prepared aud the period during which it 
remained hot. This discovery led to the 
immediate and great increase in the sensitive- 
hess of photographic plates, and, in fa-t, was 
the starting point from whi h photography has 
attained to its extraordinary popularity and 
perfection at the present time. Bromide paper, 
now iu universal use, Was pateuted by Mr. 
5wan ш 1879. 

Among Мг. Swau's electrical inventions must 
also he included the carliest adaptation of the 
incandescent electric lamp in combination with 
a secondary battery to the use of the coal 
miner as a safety lamp; also the cellular 
accumulator plate, which, slightly varied in 
innumerable ways, has been the fundamental 
feature of all improvements in secondary 
batteries since the Plante cell. Mr. Swan was 
elected a Fellow of the Royal Society in 1894. 
He has received the honorary degrees of М.А. 
and D. Se. of the University of Durham, and on 
the close of the Electrical Es position of Paris, 
1881, he received the decor ition of Chevalier of 
the Legion of Honour. He is an honorary 
member of the Institution of Electrical Engi- 
neers, and was president of that institution for 
the vears 1898-9 aud of the Society of Chemical 
Industry for 1900 aud 1901. 


*SWINBURNE, James. Роги at Inverness, 
Feb. 28, 1858, educated at Clitton College. 

Мг. Swinburne served an apprenticeship of 
six vears at a railway works and at Messrs, 
black, Hawthorn and Со. з establishment in 
Gateshead. Shortly after he was out of his 
time he went to the South Shields Gas Com. 
pany, and was under Мг. W. J. Warner, the 
ennert, Не was first in the City Guilds 
examination in gas manufacture in 1881. In 
the same year he was emploved by Messrs. J. W. 
Swan and Co. to огдашзе their lamp factory 
in Paris. He then went to America to do «ће 
same for the Brush people. who had bought 
Mr. Swan's American patents. On his return 
to England ће was engaged in working out the 
glow lamp known by his name, and in making 
an exhaustive series of experiments in secondary 
batteries for Mr. Norman Cookson. Mr. Swiu- 
burne was manager of the Hammond Com- 
рацу 8 incandescent department, and has been 
scientific manager to Messrs. Crompton and Co. 
He has practised as a consulting engineer 
since 1894. In early days he published a 
book on Electrical Units," and another on 
“© Electrical Measurement," and he has been 
а voluminous contributor to The Electrician 
and other technical journals. Не is a member 
of various scientific societies, being on the 
councils of some of them. In connection with 
incandescent lamps ће introduced the butt joint 
between the filament and platinum wires and a 
special form of seif-acting mercury pump. Не 
has also made а mercury pump in which the 
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valve is opened automatically without back. 
pressure, Не is founder of the theory that the 
efficiency of а radiating body in vacuo depends 
solely on its temperature and not on the 
character of its surface. In connection with 
dyuamos he made the first self. acting compound 
constant potential machine in January, 1882. 
He is also the inventor of subdivided or stranded 
armature conductors for large-current dynamos; 
of the modern hole or tunnel-wound armatures 
in combination with small ficld-magnets, as he 
first appreciated that it admitted of small 
excitation, aud he was the first to make a 
hole-wound alternator. Both these types are 
now in almost universal use on the Continent, 
while the smooth armature with twisted con- 
ductors is the favourite in this country, Among 
minor inventions may be mentioned compound- 
wound dvnamotors, a form of open-iron circuit 
transformer, measuring instrumentscompensated 
for temperature errors. by means of wires of 
ditferent temperature coefficients, a Wheat- 
stone bridge similarly compensated, ап electric 
governor, а ternating-current condensers, measur- 
ing instruments of various kinds, He first pub- 
lished the three-voltmeter method of measuring 
alternating power, aud has described various 
other methods of alternating measurement. 
He has also brought out various electrostatic 
and electromagnetic measuring instruments 
To Mr. Swinburne is due the development of 
the theory of armature reaction in direct and 
alternating current machines, and he has 
explained on this basis the parallel running of 
alternators and motors, the hunting of parallel 
alternators and alternating motors, and the 
theory of multiphase motors. Не las also 
written Papers on secondary batteries, dynamos, 
and motors, transformers, safety devices, control 
and coupling of central station dynamos, testing 
dynamos, &c. The method of testing the 
elliciency of a dynamo or motor, used at the 
Paris Exhibition ; the use of sodium sulphate 
for reducing ''irrelucible" sulphate of lead; 
and mauv smaller inventions, are due to him. 
Mr. Swinburne was President of the Institution 
of Electrical Engineers for 1902-3. 


SWINTON, Alan A. Campbell. Born in 
Scotland in Oetober, 1863. 

Mr. Swinton entered Sir W. G. Armstrong's 
Elswick works in 1882 аз a pupil, and in 1884 
succeeded to the position of electrical engineer 
to the Company, in which capacity he superin- 
tended the electric lighting of all the war 
vessels built at Elswick up to 1887. During 
this period he introduced the svstem of wiring 
ships with lead-coated cable, since adopted by 
the English Admiralty, and in conjunction 
with Lord (then Sir William) Armstrong de- 
signed and laid down what 13, it is believed, the 
first practical example of the bare copper 
conduit system of underground mains since so 
widely used for low tension distribution. In 
1887 Mr. Swinton left Newcastle to take up 
his residence in London, retaining, however, 
the appointment of electrical adviser to Messrs. 
Armstrong, which he still holds. Since that 
date numerous and large electric light and 
power installations have been erected under 
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his superintendence. By appointment of the 
Secretary of State, Mr. Swintou is consulting 
electrical engineer to the Metropolitan Police, 
aud he is managing director of the Scar- 
borough Electric Supply Co., Ltd., which 
he was largely instrumental in forming, and 
also of the Cambridge Electric Supply Co., Ltd. 
He is also a director of the Parsons Marine Steam 
Turbine Co. Ltd. and the Parsons Foreign 
Patents Co., Ltd. He has interested himself in 
electric power distribution over large areas, 
and was joint engineer for the Cleveland aud 
Durham Electric Power Pill passed in 1901, and 
for the Kent Electric Power Bill passed in 1902. 
In electric traction he is engineer to the 
Scarborough Tramways Co. and the Stroud and 
District Tramwavs, and is a director of the 
Bath Electric Tramways. Mr. Swinton has 
written two books on electric lighting—‘‘ The 
Principles and Practice of Electrice Lighting,“ 
published in 1884; and "'' The Elementary 
Principles of Electric Lighting,” first published 
in 1886, which has run to four editions. He 
exhibited curious photographs of electrical 
discharges at the 1892 conversazione of the Royal 
Society, and read a Paper on the subject of 
these photographs at the Edinburgh meeting of 
the British Association. He also exhibited 
original electrical experiments at the two 1893 
Royal Society conversazont, among others the 
iucandescing of an ordinary glow lamp by 
means of current passed thiough the human 
body, and lectured on the subject of high- 
frequency electric phenomena at the Royal 
Engineers’ Institute at Chatham in 1895. 
He has experimented largely with Rontgen 
rays, and, besides writing several avticles 
iu the scientific and popular press on the 
subject, he has given numerous demonstra- 
tions and lectures to scientific societies, in- 
cluding the Royal Society, the Newcastle 
Philosophical Society, the Royal Photographic 
Society, and the Society of Arts More recently 
he has devoted considerable attention to the 
design of improved and adjustable Rontgen ray 
tubes, to Cathode ray lainps and to the general 
henomena of the electric discharge in vacuo. 

is researches in these directions will be found 
described in bis Royal Institution discourse, 
Some New Studies in Cathode and Rontgen 
Капа опз,"“ of February, 1898 ; in an address 
he gave in March 1899, to the (lassow Philose- 
pbical Society, and in several communications 
during 1896-9 to the Roval Society, Physical 
Society, and Кош еп Society. Mr. Swinton is 
а member of the Institution of Civil Engineers, 
а inember of the Council of the Iustitution of 
Electrical Engineers, and a member of the 
Physical Societv. 


SYKES, W. R. Born 1840. 


А full Notice appeared ín this Handbook for 1902. 


TAIT. Peter Guthrie. Died 1901. 
A full Notice appeared in this Handbook (ог 1901. 


TAITE, Charles Davis. Born in 1872. 
Mr. Taite went in September, 1889, to Rouald 
A. Seott's works at Hammersmith as ап 


apprentice, but, owing to а disagreement as to | 
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the system of work, left in January, 1891, and 
entered Faraday House, where, during his first 
year, he had the honour of being Prizeman. In 
1892 Mr. Taite went on the staff of the Man- 
chester Edison ап. Swan Co., and at the end of 
the same vear joined the Charing Cross and 
Strand Electiicity Supply Corporation. In 
January, 1894, he obtained an appointment on 
the staff of Messrs. S. Z. de Ferranti, Limited, 
and after spending some months in their experi- 
mental department was fortunate enough to be 
placed upon the outdoor staff. On behalf of 
Messrs, Ferranti he was in charge of construc- 
tive work at Portsmouth, Southport, Hanley, 
and other towns, aud in April, 1896, was 
offered and accepted the post of electrical 
engineer to the Corporation of Southport. Large 
extensions were carried out at Southport to Mr. 
Taite's specifications, and owing to the deplor- 
able Engineers” strike, Mr. Taite's department 
was called upon to supply most of the labour 
and to superintend the erection of the whole of 
the plant for {йе contractors. Southport, like 
many other large towns, has lately inaugurated 
a system of electric trams under the auspices of 
the Corporation. The service was cotuinenced 
in July, 1900, and has been giving great satisfac- 
tion. АП the specifications, &c., in connection 
with the electrical portions of the scheme were 
prepared and i ud by Mr. Taite. Mr. Taite has 
aiso acted as consulting engineer to the Corpora- 
tiou of Bacup. In January, 1901 Мт. Taite 
was appointed electrical engineer to the Corpora. 
tion of Salford, where large electricity works, 
involving an expenditure of nearly £400,000, 
have since been ciected. Mr. Taite is a member 
of the Institution of Electrical Engineers and 
vice-chairman of the Manchester Section, 


TAYLOR, William Grigor. Born in 1847, 
in the parish of Newhills, and received his 
early education at Monymusk School, both 
on Donside in Aberdeenshire, Scotland. 

Mr. Taylor саше to London in his 18th year, 
and from 1865 to 1869 held а clerical appoint- 
ment in the dockvaid. service of the Admiralty. 

In the latter year he joined the electrical branch 

ot the Telegraph Construction and Maiutenance 

Company, was employed successively at their 

Wharf-road and Eist Greenwich works, aul 

took part in the Jaying by that Company of the 

second Malta-Alexaudria cable, the China Sub- 
marine, the first Java- Australian cabie, and in 

1872 in cable-laying an4 repairing work on the 

coasts of Newfoundland, Cape Breton Island, 

and Nova Scotia. Early in 1873 ће joined the 

Eastern Telegraph Company, and served for one 

year at Gibraltar and two vears in Еуре as 

assistant electrician. At the end of 1875 he 
proceeded to Australia, and was the first super- 
intendent at Sydney cf the cable laid early in 

1876 between that place and Nelson, N.Z. In 

1883 he was appointed manager of the Eastern 

Extension, Australasia and China Telegraph 

Company resident at Singapore, which appoint- 

inent he resigned in Degember, 1902, to accept 

а post in the United States, 


TESLA, Nikola, was born in Smiljan, а sall 
place on the Austrian border, in 1859. 
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He was educated principally at Carlstadt, 
Croatia. Returning home in 1873, during the 
cholera epidemic, he was affected hy the disease, 
and for two years his further studies were tem- 
porarily interrupted. During this time, as 
much as his health permitted, he made experi- 
ments, principally in electricity. He then en- 
tered the Polytechnic School at Gratz, Austria, 
with the intention of graduating as a Professor 
of Mathematics and Physics, but, however, 
turned his attention to enyineering, applying 
himself during his free hours to the study of 
electricity. He then entered tlie engineering 
department of the telegraph at Budapesth, and 
in 1881 he turned his attention to the electric 
light and the construction of dynamo machines. 
The drawbacks of the commutator and brushes 
appeared to him so great that ever since 1875. 
when he first operated a Gramime machine, he 
thought incessantly of doing away with this 
defect op dynamos and motore. Early in 1882 
he went to Paris, where he remained over two 
years in the service of one of the leading com- 
anies, and went in 1884 to America, where he 

аз remained ever since, and where he has 
brought out a system of are lighting, a poten- 
tial reguiation of dynamos and motors (which 
in one modification is now known as the “third 
brush regulation"), a thermo-magnetic motor 
and generator, а ouble dise dynamo, and 
various types of alternate-current motors, More 
recently he has been engaged in the study 
of alternating currents of high tension and 
high frequency. Mr. Tesla s name has come 
prominently before the public in connec- 
tion with sensational proposals for controlling 
torpedo boats from the shore by means of the 
coherer system of wireless telegraphy, and for 
transmitting electrical energy without wires, 
at high pressures through the upper strata 
of the atmosphere. These proposals have not 
yet, however, taken concrete form. 


“THOMPSON, Silvanus Phillips. Born at 
York, June 19, 1851; cducated at the 
Friends’ School, York. 

Mr. Thompson subsequently studied at the 
Founders’ College, and in 1869 graduated B.A. 
ot London University. Having, however, а 
preference for science rather than literature, he 
studied to qualify himself for the post of science 
master in his former school at Vork. This post 
ће abaudoned for the sake of further study of 
chemistry and physics, and pursued courses in 
these subjects at the Royal School of Mines, 
supplemented by visits to the University of 
Heidelberg and other foreign institutions. In 
1875 he graduated as Bachelor of Science of the 
University of London, being bracketed first in 
Honours ; and in 1878 he took the further 
degree of Doctor of Science, selecting experi- 
meutal physics as his subject for examination. 
Meantime he had been acting as Lecturer in 
Physics in the then newly established Univer- 
sity College at Bristol, and had also begun to 
lecture under the Gilchrist Educational Trust. 
In 1878 he was appointed Protessor of “| 
mental Physics in Bristol University College. 
From the time that he entered on his duties at 


Bristol, Prof. Thompson made important соп-. 


CAL, 


tributions to contemporary science, His in- 
vestipations range from the chromatic aber- 
ration of the eye to the form of coils in the 
tangent galvanometer. "The curious optical 
illusion, ''strobic eireles," was his discovery; 
and his application of the magnetic figures 
formel with iron filings to the illustration 
of clectro-dynamic relations, and to the 
elucidation of the action of the dynamo-electric 
machine, аге well known. Prot. Thomp- 
son also has the honour of having applied 
Clerk Maxwell'a electromagnetic theory of 
light to the explanation of the behaviour of 
tourmaline erystals in their action upon polar- 
ised light, and he has even constructed. eleetro- 
optic models of these crystals out of iron, wire 
and glass. In the course of this investigation, 
which was largely mathematical as well as 
physical, he brought out a new proof of the 
fact —then reyarded by some physicists as not 
quite settlel —that the displacements in a wave 
of light are perpendicular to the so-called plane 
of polarisation. Не also discovered the ciremn- 
stance that the heavy metals auch as uranium 
and osmium are better emitters of Röntgen 
ravs than those of lighter atomic weight. 
Prof. Thompson is, however, better known 
by his work amongst the applications of 
science than in the more recondite fields of 
abstract physics. His stulies upon electrical 
storage and upon dynamo-electric machines аге 
known to all electricians, and have received the 
recognition ot the Society of Arts by the award 
of two silver medals, His Cantor Lectures on the 
latter subject, delivered in the autumn of 1883, 
at once established his reputation of being 
among the foremost in the special study of the 
construction, theory, and mode of working of 
dynamo-electric machines. The success of Prof. 
Thompson’s “ Elementary Lessons ір Elec- 
tricity and Magnetism ” has been remarkable, 
40,000 copies having been printed in eight 
years in the English language, besides French, 
Geiman, Italian, and Polish editions. It was 
completely re-written and much enlarged in 
1894. In 1884 Prof. Thompson published his 
treatiseon ‘‘Dynamo- Electric Machinery,” which 
has run to six editions, and has been translated 
into French and German. He has also published 
several other works, including a biographical 
notice of Philip Reis—whose invention in the 
years 1860 to 1863 of the telephone that bears 
his name had been almost lost sight of in the 
fame of later improvements—a study of Ap- 
prenticeship Schools in France, and several 
pamphlets on Technical and Scientific Education. 

Prof. Thompson's electrical library is the 
most complete of any in private hands, and is 
especially rich in early magnetic works. In 1885 
Prot. Thompson was elected to fill the Chair of 
Physics at the Citv and Guilds Technical 
Coliege, Fiusbury, where he is also Principal. 
In 1887 he communicated to the Institution 
of Electrical Eugineers a Paper on his Telephonie 
Investigations, and in 1888 another on the 
Influence Machine, In 1898 he read а 
Paper on Rotatory Converters. То the Pro- 
ceedings of the Physical Society he has con- 
tributed a number of Papers on Physical 
Opties and on Geometrical Optics. То the 
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Society of Arts he has given several biblio- 
graphical Papers: опе on the Develop- 
ment of the Mercuria! Air Pump, and 
another on the Mechanism of Arc Lamps, 
For the same society early іп 1890 he delivered 
a serles of Cantor Lectures on the Electro- 
magnet, the outcome of six or seven years 
of work. His address on Electromagnetic 
Mechanisms delivered as f'resident of the 
Junior Engineering Society is a continuation of 
the same topic. His book, The Electro- 
magnet," which has been translated into 
French, German and Russian, is a greatly 
enlarged reprint of these lectures. His Cantor 
Lectures ot 1895 were on The Are Light,” 
and dealt mainly with the physics and optics 
of the arc. He published i« 1896 a work on 
" Polyphase Electric Currents and Motors” 
(2nd ed., 1899), which has also been translated 
into German and French. Ніз Royal Institu- 
tion lectures on“ Light, Visible and Invisible," 
were published in the autumn of 1897. Prof. 
Thompson took the leading part in the 
founding of the Gilbert Club, and worked 
actively in the translation of '' De Magnete.” 
In pursuance of these objects, he has re- 
peatedly lectured on the life and work of 
Dr. Gilbert. In 1898 he contributed to 
Cassell's series a book, entitled '' Michael 
Faraday : His Life and Work." He is a Fellow 
of the Royal Society, of the Royal Astronomical 
Society, a member of the Royal Academy of 
Sciences at Stockholm and of the American Philo- 
sophical Society, Honorary M. D. of Koenigsberg ; 
a Past-President of the Institution of Electrical 
Enyineers and Past-President of the Physical 
Society ; he is a Senator in the University of 
London. and has taken a prominent part in 
the re-organisation of that body ; he was one of 
the honorary vice-presidents of the Electrical 
Exhibition at Frankfort in 1891, an ! one of the 
British delegates to the Electrical Congress of 
Chicago in 1893, where he read a Paper on 
„Ocean Telephony," in which he propounded 
the idea of accelerating the speed of sigvalling 
in cables by the use of inductive shunts at 
intervals along the cable. Не was also Presi- 
dent of the Rontgen Society, and delivered his 
Presidential address in Nov., 1897. In 1899 
he was elected President of the Institution of 
Electrical Engineers. He was one of the 
delegates to the Italian Congress of Electricians 
in 1899 at Como, when he read a Paper on 
„Magnetic Images and their Application in 
. the Theory of the Rotatory Field Motor." In 
January, 1901, he lectured on Faraday" at 
the Urania Society in Berlin ; and at Oxford, 
in June, 1901, he delivered the Boyle lecture 
on '' Marnetism in Growth." His latest work 
is a small book on The Design of Dynamos.” 


*THOMSON, Elihu. Born in Manchester, 
England, in 1853, of Scotch and English 
parentage. 

At the age of five Elihu Thomson went with 
his parents to Philadelphia, U.S.A., where 
they settled. He was educated in the public 
schools of Philadelphia, and graduated at the 
Central High School in 1870. While at school 
Ls excelled in science and mathematics. 


* With Portrait. 


During most of his school period he constructed 
and experimented with machines and apparatus 
of various kinds made with the crudest tools. 
He constructed when cleven years of аде a 
successful frictional electric machine from a 
description, never having seen such apparatus. 
This was soon followed by voltaic batteries, 
telegraph instruments, Holtz machines, &с. 
Experiments in chemistry were taken up about 
the same time, and books on the subject dili. 
gently studied. As part of this he became 
interested in amateur photography at twelve, 
an interest which is still retained. After 
graduation at seveuteen, he spent six months 
as analyst in a laboratory in Philadelphia, and 
first lecturel in pubiie about this time. He 
was then appointed Assistant Professor of 
Chemistry and Physics in the Central High 
School iu the fall of 1870, having charge of the 
chemical laboratory. This position he filled 
until promoted to the chair of Professor of 
Chemistry and Mechanics in the same instita- 
tion in 1875. During the period between 
1870-6 he pursued his amateur work, and built 
а pipe organ of several stops with electro 
pneumatic action of his own design, making 
pipes, keys, soundboard, &c. Among other 
things he constructed several compound achro- 
matic microscopes, doing the lens work and 
brass work. One objective made contained 
ten lenses in the combination. He also experi- 
mented with arc lights from batteries, induction 
of currents, &c., which led him to construct 
much electrical apparatus. Не  lectcred 
frequently on scientinc topics, and had charge 
of the department of chemistry in the Artisans’ 
Night School of Philadelphia. Не was ap- 
E lecturer on electricity at the Franklin 
nstitute in 1877, aud worked on its committees, 
notably the committee on dynamo-electric 
machines, the report of which was published in 
1878. He had been at work on dynamo 
machiues and electric lighting from 1874, and 
later associated with himself in such work 
Prof. Edwin J. Houston, his colleague (ог 
a short period. Several joint patents were 
taken out with Prot. Houston, notably the 
three-coil armature and regulation of current 
" the shifting of the commutator brushes 
pon these and other inventions the American 
Electric Company, atterwards the Thomson- 
Houston Electric Company, was organised in 
1880, and Prof. Thomson became its elec- 
trician, resigned his professorship at the Centra] 
High School, and removed from Philadelphia 
to New Britain, Connecticut, where the works 
were first established. Prof. Houston, not 
being actively associated with the company at 
any time, remained in his rofessorship at the 
Central High School, and his association with 
Prof. Thomson in scientific work and invention 
ceased in1880. Prof. Thomson, besides attending 
to the designing and manufacture of the well- 
known electrical apparatus of the Thomson- 
Houston Company, has taken out several 
hundred electrical patents in the United Statos 
for inventions, many of which have gone into 
extensive use. The work has covered the 
widest range of electrical engineering. and has 
necessita thousands of experiments and 
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re-ulted in the accumulation of a great number 
of first models, which are carefully preserved. 
The training which his early work of devising 
substitutes for expensive apparatus involved, 
the mechanical akill acquired, and the scientific 
and technical information at command, have 
combined to secure successful invention and 
development. Prof Thomson is also the 
originator of the electric welding and metal 
working processes which bear his name, the 
developments of which have necessitated a vast 
additional amount of study in new lines. He 
has been a frequent contributor by Papers and 
correspondence to the electrical and technical 
journals, and to societies, of many of which he 
is a member. His discoveries in connection 
with the actions of alternating currents, in the 
applicatiou of which currents he was a pioneer, 
are particularly noticeable. He served as Pre- 
silent of the American Institute of Electrical 
Engineers in 1889. In recognition of his elec- 
trical work he was decorated Осег of the 
Legion of Honour at Paris in 1889, in aldi- 


tion being awarded the Grand Prix at the . 


Paris Exhibition for the apparatus he exhi- 
hited illustrating his inventions. Jn 1890 
the honorary degree of Master of Arts was 
conferred on him by Yale University. Later 
he was given the degree of Ph.D. by Tufts 
College, near Boston. Prof. Thomson experi- 
mented early in 1879 with closed iron circuit 
transformers in multiple with reduction of 
potential; was the first to employ a field- 
exciting coil around the armature of a dynamo, 
giving rise to the first ''iron.clad" type; 
originated the air blast applied to switches 
and commutators ; first applied arc rupturing 
devices such as the magnetic blow out to 


lightning arresters and switches; designed 
and applied electromagnets with unitorm 


attraction of armature to various constructions 
such as are lamps and regulators; originated 
the grounded sheath between primary and 
secondary of transformers, and applied the 
grounded secondary of his invention. 

He also invented the static or film cut-out or 
shunting device, closing itself through a layer 
of highly resisting material, the vacuum cut- 
out in which a vacuous space is used as the 
resisting layer, invented and applied variable 
reactive coils for controlling alternating cur- 
rents, and used them for the first time as 
substitutes in & circuit for lamps instead of 
using resistances. He invented and applied 
the counter-distorting series winding and in- 
clined series coil over the armatures of 
dynamos, shunting devices for series incan- 
descent lamps, the compensating or energy 
transferring system, in which a reactive coil 
or transformer is used in a three-wire system 
or the like for balancing the consumption 
on the two sides. He originated the type 
of motor for alternating currents called the 
transformer motor or repulsion motor, and 
applied the principle of inductive repulsion dis- 
covered by him to indicators, arc lamps, regu- 
lators, constant current transformers, &c. In 
addition to work in electric welding, he most 
actively engaged in the development of the 
railway work of the Thomson - Houston Electric 
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Company along with his work in electric lighting 
and power. The Paris Commission of 1890 
for examination of electric meters divided the 
first prize between the Aron meter and the 
Thomson meter, as both instruments fulfilled 
the conditions of the award. The Thomson 
meter has gone into very extended use. Prof, 
Thomson's experiments and investiyations on 
the etfects of high frequency currents are well 
known. 

At the World's Fair in Chicago in 1893 
he exhibited an apparatus capable of giving 
а torrent of sparks between terminals 
over five feet apart. In the same year he 
served as member of the Chamber of Delegates 
of the International Electrical Congress at 
Chicago. He is now electrician of the General 
Electric Company, formed in 1892 by the con- 
solidation of the Thomson-Houston and Edison 
General Companies of America, Heisa recipient 
of the Rumford Medal by the American LS 
of Art« and Sciences for discoveries in light and 
heat. and was awarded the Grand Prix at Paris 
1900 Exposition. 

Among the many scientific and engineering 
bodies of which he is a member аге the 
American Academy of Arts and Sciences, the 
American Philosophical Society, the American 
Assoviation for the Advancement of Science, 
the Society of Arts, Boston, Franklin Institute, 
&c. He is also а member of the Institution af 
Civil Engineers, one of the Corporation of the 
Massachusetts Institute of Technology, a 
Trustee of the Peabody Academy of Arts and 
Sciences, &c. 


THOMSON. J. J., M.A., Hon. Sc. D (Dublin) 
Hon. D.L. Frinceton (U.S. A.), F.R.S. 
Born in 1856, at Cheetham Hill, near Man- 
chester. 

Student for five years at the Owens College, 
Manchester, of which he is an Associate. While 
at the Owens College he worked in the Physical 
Laboratory under the late Prot. Balfour Stewart. 
In 1876 ће entered Trinity College Cambridge, 
аз а Minor Scholar ; he was elected to a Major 
Seholarship їп 1878, to the Sheepshanks 
Astronomical Exhibition in 1879, and took his 
degree as second wrangler and second Smith's 
Prizeman in 1880. He was elected a Fellow of 
his College in 1880, and appointed Mathematical 
Lecturer in 1882. In this year he gained the 
Adams Prize for an essay on the Motion of Vor- 
tex Rings. In 1884 he was elected а Fellow of the 
Royal Society, and in the same year he succeeded 
Lord Rayleigh as Cavendish Professor of 
Experimental Physics in the University of 
Cambridge. 

He is the author of numerous Papers, and of a 
‘Treatise on the Motion of Vortex Rings, 
The Application of Dynamics to Physics and 
Chemistry,” '* Recent Researches on Electricity 
and Magnetism,” and “Elementary Treatise 
on the Mathematical Theory of Electricity 
and Magnetism.” He is a Fellow of the 
Mathematical Society, of the Physical Society, 
Vice-President of the Cambridge Philosophical 
Society, an Honorary Fellow of the Manchester 
Literary and Philosophical Society, and Hono- 
rary Fellow of the Royal Academy of Turin. 
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matters. ‘The cleetrie generating works at 
Torquay. upon which some £34,000 has now 
been spent, were carried out originally under 
Mr. Trentham's scheme at the exceptionally 
low rate of £53 per kilowatt and have been 
very successful from the commencement of 
working, there being a loss of £130 only on 
the first year's operations, after paying all 
expenses, including nearly 21.200 interest 
and sinking fund. The supply stations 
at Rhvl and Wrexham have both been 
designed for the supply of power to the 
tramway companies’ undertakings in these 
towns, und are combined with dust. destructor 
works. Mr. Trentham is а member of the 
Institution of Mechanical Engineers and а 
member of the Institution of Electrical 
Engineers. 


TRIBE. Alfred. Born 1840, died 1885. 


A full Notice appeared in this Har dbook for 1887. 


TROTT, Capt. S. Рот 1852. died 1899. 


A full Notice appeared in this Handbook for 1808. 


TROTTER, Alexander Pelham. Born near 
London, June 25, 1857. 

Educated at Harrow (1871-1874), Trinity 
College, Cambridge 1876-1379. Articled to 
Messrs. Easton and Andersen (1880-1885). In 
partnership with W. T. Goolden,at Halifax (1884. 
1887) In practice as Consulting Eugineer i 1886- 
1896). Technical Secretary Electrical Trades 
Section of the London Chamber of Commerce 
(1889-1890. Editor of The Electrician (1660- 
18955. Electrical Engineer and Inspector to 
the Government of the Сце of Good Hope 
(1896-1899. Av present Electrical Adviser to 
the Board of Trade. 

He is 4 Member of the Institution of 
Civil Engineers, of the Institution of 
Mechanical Engineers, and of the Institution of 
Electrical Engineers, and Felluw of the Physical 
Society of London, Author of various papers to 
Scientific Societies, and has made several inven- 
tions, See earlier editions of “ The Electrician " 
Electrical Trades’ Directory and Handbook.) 


TROUVE, Gustave. Died 1902. 


A full Notice appeared in this Handbook for 1900. 


TUNZELMANN, G. W. де. Born 1856. 


А full Notice appcared in this Handbook (ог 1593. 


*TWEEDDALE, Marquis of, is the tenth 
Marquis (1694, Scotlaud), WII IAM MoN- 
ТАСТ Hay, brother of the ninth Marquis, 
who dicd in 1878. He was born in 1826; was 
educated at Haileybury College; and in 1878 
married Candida Louisa, third daughter of 
Vincenzo Bartolucci, of Cantiano, Italy. 

He was in the Bengal Civil Service from 1845 
to 1862. and was formerly Deputv-Commander 
in Simla, and Superintendent of the Hill States 
in Northern India. Sits as Baron Tweeddale 

(1881, United Kingdom): his second title is 

Earl of Gifford, Viscount Walden and Baron 

Hay. He sat in the House of Commons as 

M.P. (Liberal) for Taunton, 1865 to 1868, and 

for the Haddington Bwphs in 1878. He is 

D.L. for Haldingtonshiie and Berwickshire ; 


* With Portrait. 


Hereditary Chamberlain of Dunfermline ; Lord 
High Commissioner to the General Assembly of 
the Church of Scotland (1869, 1892 and 
1896). In 1898 the Ribbon of the Thistle was 
conferred upon him by Her Majesty. The 
Marquis has interested himself in the exten- 
sion of submarine telegraphy ever since Из 
inception, and was Chairman of the Anglo. 
Mediterranean Telegraph Compiny from 1868 
to 1872, in which year it was merged inte 
the Eastern Telegraph Company, of which ђе 
was Vice-Chairman for 24 vears. Не is now 
Chairman of the Direct Spanish Telegraph Com- 
pany, the Europeand Azores Telegraph Companx. 
the Globe Telegraph and Trust Company, 
and the West African Telegraph Company ail 
Deutsche See Televraphen Gesellschaft; a 
director of the Eastern Telegraph Company, and 
of the Eastern Extension Telegraph Company 
and Black Sea Telegraph Company; and 
Trustee for the debenture-h [ders ot tue Pacific 
and European Telegraph Company. He is also 
Governor of the Conmercial Bank of Scotland; 
and Chairman of the Stock Conversion Trust 


TYLER, Edward H. Porn 1862. 


A full Notice аррзаге in this Handtook for 1909. 


TYNDALL, Prof. Јоћо. В. 1820, 4. 1333. 


A full Notice appeared in this Handbook for 1593. 


UN WIN, Prof. W. С 


A fu.l Notice appeared in this Handbook for 1392. 


UPPENBORN, E Bom 1859. 
A full Notice appeared iu this Handbook (ог 1539 


UPWARD, A. Rene. Born 1861. 


А full Notice appeared iu this Handbook for 1595, 


VAN DEPOELE, Charles J. Born 195, 
died 1892. 
А fui] Notice appeared in this Handbook for 1593. 


VAN RYSSELBERGHE, Е. Bom 1846. 
died 1893. 
A full Notice appeared in this Handbook for 1593. 


VAN TROMP, В. H. Born 1830 died 1899. 


A full Notice appeared in this Handbook fur 1595 


VARLEY, Cromwell Fleetwood. Born 
1828, died 1883. 
А full Notice appeared in this Handbook for 1534. 


VARLEY, Frederick Henry, M. I. E. E. 
Born in London. 

Mr. Varley is the youngest sou of the late 
Cornelius Varley, the menibers of whose family 
are moro or less identified with electrical science. 
Пе was educated at a private seminary in 
Islington, and had the run of his father’s 
studio, laboratory, and workshops, and also 
accompanied him to the Royal Society, Royal 
Institution, Society of Arts, Microscopie and 
other learned societies and scientitic meectinims 
Which the late Cornelius Varley zealously 
attended. In 1859 Mr. Varley joined his 
father's firm, and aided in the construction of 
the translating apparatus and polarised relays 
for the Electric and International Telegraph 
Company, and theinventions of bis brother rola: 
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well F. Varley, who became engineer-in-chief to 
that company. Mr. Varley also constructed 
for his brother rheostats, ditferential galvano- 
meters aud bridges, and continued in similar em- 
ployment until 1868-9. lu 1864 he constructed 
and adjusted the coils for Sir W. Thomson's 
(now Lord Kelvin) slides and C. F. Varley's 
subdividers, being part of the first testing appa- 
ratus employed in the continuous ship-to-shore 
testing. In 1865 he was temporarily employed 
in testing the Atlantic cable, afterwards rejoining 
his father's firm. In 1868 he accompanied the 
Reuter Cable Expedition, and acted as assistant 
engineer in the laying of that cable from Lowes- 
tott to Norderney. lu 1869 he took out his first 
patents for improvements in testing appa- 
ratus. 

Together with his late brother, Octavius 
Varley, he started in business as manufacturing 
and consulting electrical engineers, when they 
continued making testing apparatus for various 
important firms. Mr. F. H. Varley is the 
patentee of improvements in ink-writing Morse 
instruments in use in Australia, and of а rail- 
way block system employed in North Britain, 
uid as a contractor has erected telegraph lines 
both in the North and South of England. In 
1881, in conjunction with his late brother, 
Cromwell Fleetwood Varley, he invented 
and patented improvements in cymaphens, or 
apparatus for the transmission of undulatory 
currents ; also improvements in electric arc 
lamps. At the same time Mr. F. Н. Varley 
pertected his process for the manufacture of 
tlexible carbons, which he patented in 1882. 
Mr. Varley found that a current of 400 watts 
capable ot maintaining an атс between hard 
carbon poles not more than zin. apart, would 
produce with flexible carbon electrodes an arc 
from 2in. to Jin. in length. Mr. Varley also 
employed flexible earbon in plates, sheet, and 
cord (ог making rheostats, variable resistances, 
and for other purposes. He lias invented a lamp 
for burning the flexible carbon, patented tlie 
use of this material as a filtering septum, con- 
structed priniary and secondary batteries, and like- 
wise has produced a filament for incandescent 
lamps which is a compound of boron and 
carbon. 


VARLEY, В. Alfred. Born in London, 
March 22, 1932. 
A full Notice appeared in this Handbook for 1803. 


V AUDREY, John Clough. Born December 
30, 1853. Educated privately and at 
King's College School, London. 

Mr. Vaudrey served his pupilage under 
Mr. Buchanan, M.I.C.E., a partner in the 
firm of Handyside and Со., Derby. After 
10 vears residence in Derby, he тетоуед to 
Liverpool, in 1881, and entered into partner- 
ship with Mr. A. Bromley Holmes, practising 
ив mechanical and electrical engineers under 
the name of Holmes and Vaudrey. Mr. Vau- 
drey was one of the directors of the Liverpool 
Electric Supply Company, Limited. In 1889 
he went to Birmingham, after. purchasing, 
jointly with Mr. A. Bromley Holmes, the pro- 
visional order for lighting the central district 


of Birmingham, which had been granted to 
Messrs. Chamberlain and Hookham. This 
order was subsequently transferred to the Bir- 
mingham Eleetric Supply Со., Ltd.. of which 
Company Мг. Vaudrey became managing 
director and engineer, and was responsible 
for the design and carrying out of the svstein 
of eleetrie lighting and power transmission 
which was subsequently taken over Бу the 
Corporation of Birmingham in Jan. 1900. 
Оп the transfer Мг. Vaudrey was appointed 
to the post of City Electrical Engineer. 
which he held until his resignation in 1903. 
It will be remembered that. Mr. Vaudrey was 
associated as director and, for some time. 
engineer of a similar enterprise in Liverpool, 
which was acquired by the Corporation of 
that city in 1896. Ile is a member of the 
Institution of Civil Engineers and of the 
Institution of Electrical Engineers. 


VIGNOLES, Ernest Blacker. Born in 1865, 
and comes of an engineering stock, his 
father having been a member of the Institu- 
tion of Civil Engineers from 1854 till 
his death, and his grandfather (who was 
also a member in the very first vears of 
its existence) having been President in 
1870-71. 

Мг. Vignoles was educated at Malvern College, 
and after leaving school spent several years оп 
the Continent, chiefly in France and Germany. 
Returning to England in 1886, he devoted his 
attention to the electrical industry, and studied 
under Prof. Ayrton at the Central Institution 
of the City and Guilds of London Institute, 
after which preparation he entered the firm of 
Messrs. W. Т. (оо! еп and Co., where he went 
through the shops, and later superintended the 
testing department and assisted in the design 
and manufacture of their dynamos and other 
machinery. During this period he wns engaged 
with Mr. Evershed on a long series of researches 
into the phenomena of magnetic induction in 
iron, and ultimately left the Чурато department 
to become associated with Mr. Evershed in the 
development of various electrical instruuients. 
Shortly after the purchase of Messrs. Goolden's 
business by the incorporated firm of Easton, An- 
derson andfGoolden(Ltd.), an opportunity offered 
of acquiring their instrument factory, which 
resulted in the formarion of the firm of Evershed 
and Vignoles (Limited), to whom the Woodfield 
Works were transferred, and of which Mr. Vig- 
noles is a managing director. The rapid growth 
of the business under the management of Mr. 
Evershed and Mr. Vignoles necessitated the 
building of special works, and a factory of 
the most modern type, containing plant for the 
manufacture of the most accurate work, was 
erected at Chiswick. The energies of the 
company have been chiefly devoted to the 
construction of testing sets and telegraphs for 
battleships, but al other types of electrical 
instrumenta are made at Chiswick. Mr. Vignoles 
is @ member of the Institution of Electrical 
Engineers. 


VOLE, Magnus, A. I. E. E., M.S.A. Born 1851, 
A full Notice appeired in this 1 1329, 
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VYLES, Samuel Born 1842. 


A full Notice appeared in this Handbook for 1898, 


WADDELL, John. Born 1858. 


A full Notice appeared in this Handbook for 1898. 


WALKER, E. 0., C.I.E. Born 1850. 
A full Notice appeared in this Handbook for 1902. 


WALKER, Sydney F. Born 1852. 


A full Notice appeared in this Handbook for 1898. 


WALMSLEY, Principal Robert Mulli- 
neux, D.Sc. (Lond.), F. R. S. E., MIER, 
&c. Born in Liverpool. 

Dr. Walmsley was educated first at a private 
school, and then at Queen's College, Liverpool. 
After à period spent in mercantile pursuits in 
Liverpool, he took up more congenial work in 
science and education. His university career 
commenced in 1879, when he passed the 
matriculation examination of the University of 
London, the intermediate examination т 
science was passed in 1880, and he graduated 
Bachelor of Science in 1882. During part of 
this time he was on the staff of the Royal 
Naval School at New Cross, in the building 
now acquired by the Goldsmiths’ Company for 
a technical institute. In 1881 he becanie 
assistant to Prof. Perry in his technical lec- 
ture and laboratory work at the Horological 
Institute, Clerkenwell, and in 1882 this engage- 
ment developed into one with Profs. Ayrton and 
Perry, during the continuance of which he had 
charge of the testing of their well-known early 
forms of electri measuring instruments. 
When the Finsbury Technical College was 
opened in February, 1883, Mr. Walmsley was 
appointed Senior Demonstrator under Prof. 
Ayrton in the department of Electrical 
Engineering and Applied Physics, and thia 

ition he continued to hold, under Prof. 

. P. Tbompson, when Prof. Ayrton was 
appointed Professor at the Central Insti- 
tution (now the Central Technical College). 
He graduated Doctor of Science in the 
University of London in 1886 taking as 
his diploma subject Electricity and Magnetism, 
treated both mathematically and experi- 
mertally. In November of the same year he 
was sppointed Principal of a new Technical 
College which was to be founded in Karachi, 
India, and proceeded to take up his appoint- 
ment. On reaching India he found that, 
owing to some error in the instructions, the 
college had been wrongly described, and was 
to be, in the first instance, an Arts College, 
a character which it stil retains. At the 
time, however, a scheme was under considera- 
tion for the founding of a large Technical 
Institute in Bombay, and Dr. Walmsley 
remained more than a year in India in the 
hope that substantial work in the form of 
technical education might be done there. 
During this year, whilst Principal of the Sind 
Arta College of the University of Bombay, he 
Was repeatedly consulted by the Government of 
Вотђау on the subject of the development of 
technical education in the Presidency, and 
. Submitted various schemes to the Government 
: embodying his ideas on the subject. Even- 


tually, being convinced that the „pronos 
Victoria Jubilee Technical Institute had neither 
the financial nor moral support necessary to 
give it the barest chance of success, he 
returned to England. Їп May, 1888, ће 
was appointed Senior Mathematical Lecturer 
and Demonstrator under Prof. Henrici at the 
Central Institution, and held this appointment 
till September, 1889, when the pressure of 
other engagements necessitated his resignation. 
Early in 18980 he was appointed the first 
Professor of Electrical Engineering and Applied 
Physics in the Heriot-Watt College, Ediu- 
burgh, a position which he relinquished at the 
close of 1895, on his appointment as Principal 
of the Northampton Institute, Clerkenwell, 
London, which is directly opposite the Horo- 
logical Institute, in which his first essays in 
technical education were made in 1881. The 
Northampton Institute, erected and equipped 
at a capital cost approaching £100,000 (exclusive 
of the pem given by the late Marquis of North- 
ampton) is the technical and recreative branch 
of the City Polytechnic, and the educational 
work carried on is of a purely technical character. 
Special features are the large classes for Post 
Office telegraphists and the technical instruction 
in optical work, which is unique. "There are also 
well-attended classes in electrical engineering, 
for which the Institute is excellently equipped 
with modern apparatus and machinery. In the 
spring of 1903 the Governing Body of the 
Institute sent Dr. Walmsley on a three months’ 
tour in the United States and Canada to report 
on the state of higher engineering education 
there, and its effects on the engineering 
industries. In addition to а report already 
presented to the Governing Body, the results 
of bis investigations are to be embodied in a 
Paper to be read before the Institution of 
Electrical Engineers early in 1904. 

Dr. Walmsley is à Meniber of the Insti- 
tution of Electrical Engineers, a Fellow of the 
Chemical Society, a Fellow of the Physical 
Society, and ап ex-Vice-President ої the 
Royal Scottish Society of Arts, and a member 
of Council of the Association of Technical 
Institutions. He partly revised and extende1 
the 2nd edition of Dr. Urbanitzky's '' Elec- 
tricity in the Service of Man.” А new 
edition of this book is in the press. Не 
also assisted in the translation and exten- 
sion of Guillemin's Electricity and Mag. 
netism." More recently he published, undet 
the title of The Electric Current," a book 
dealing with the science of Electricity from 
the modern standpoint. At the request of 
the Council he read a Paper on the '' Elec- 
trical Exhibits at Edinburgh " before the Insti- 
tution of Electrica] Engineers on the occasion 
of ita visit to Edinburgh in 1890. Не hasbeen 
a Sub-Examiner of the University of London, 
and is а member of the Standing Committee of 
Convocation. He is also a recognised teacher, 
a member of the Faculty of Engineering, and a 
member of the Board of Studies in Electrical 
Engineering in the newly-constituted University 
ol London. He was elected a Fellow of the 
Royal Society of Edinburgh in 1891. He was 
presented with the freedom of the Spectacle 
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Makers Company in 1898, and was one of the 
founders and the President for 1900-1901 of 
the newly-formed Opticai Society of London, 


in connection with which he has taken a 55118 | 


part in the formation of а strong Optica 
Standards Committee. More recently the 
Society has approached the ‘Technical Educa- 
tion Board of the London County Council with 
the view of founding an Opto-techiical Institute 
worthy of the Metropolis. 


WALTENHOFEN, Dr. Adalbert von. 
Born 1828. 
А full Notíce appeared in this Handbook for 1909. 


WALTON, A. H. Born September, 1860. 
Educated at private school. 

Mr. Walton commenced his engineering 
career in the works of Messrs. Hayward, Tyler 
and Co., hydraulic and general engineers in 
1876, and passed through the various shops. 
In 1830 he entered the drawing office, and here 
became engaged upon the electrical work which 
was to be his future study. Не was employed 
upon the drawings of the first electricity supply 
station established in this country—that put 
down by the Edison Electric. Light Со., on 
Hoiborn Viaduct. In 1880 he was also engaged 
upon the construction of the plant exhibited by 
the Edison Coinpany at the 1880-81 exhibition 
at the Crystal Palace, and gathered considerable 
experience in the reconstruction of many of the 
Edison dynamo machines that were brought to 
this country from the United States about that 
time. In 1883 Mr. Walton entered the draw- 
ing office connected with the electric light 
department of the Telegraph Construction 
and Maintenance Со. at East Greenwich, 
under the late J. E. H. Gordon, and was 
einployed in the design of electrical appa- 
ratus and alternators, the largest of which 
were erected at the historic electric supply 
atation of the Great Western Railway, at Рад- 
dington. In 1884 he was appointed to assist in 
the construction of this station, and in the lay- 
ing of the mains from F'raed.street to West- 
bourne Park, the largest installation of the kind 
up to that ише. In 1886 he was appointed 
engineer-in-charge of the works, and in 1887, 
when the Great Western Railway Co. took over 
the plant, he entered that Company's service. 
With a view to increasing the efficiency of the 
armature coila of the large Gordon alternators 
used at this station, Mr. Walton conducted, in 
1888, а series of experiments, with the result 
that it was decided to alter the whole of the 
coils, and this was carried out at the Great 
Western works, at Swindon, under Mr. Walton'a 
supervision. It is claimed that to the succesa 
of these experiments is mainly due the satis- 
factory working of the plant at Paddington 
at the present time. Mr. Walton, in 1989, 
carried out the electric light installation on 
board the three fast steamers built for the 
Great Western Cornpany's service betwen Wey- 
mouth and the Channel Islands, &c. In 1890 
be was offered and accepted the post of chief 
assistant engineer to the Metropolitan Electric 
Supply Co., and was closely identified with the 
development of that Company's extenaive syatem 
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of electric supply. Mr. Walton was appointed 
in 1895 engineer to the Company. In Septem- 
ber, 1898, he was selected by the British 
Thomson- Houston Co. for the post of chief 
engineer to superintend the erection and main- 
tenance of the electrical plant in connection 
with the Central London Railway. In July, 
1899, the British Thomson- Houston Co. ap- 
pointed Mr. Walton their chief engineer, and in 
October, 1902, in addition to his other duties, 
he was appointed manager of the heavy trac- 
tion department. He is a member of the 
Institution of Civil Engineers and of the Insti- 
tution of Electrical Engineers. 


*“WARD, George Gray. Bornat Great Had- 
ham, Hertfordshire, December 30, 1844. 
Educated at a private school at Cam- 
bridge. 

Mr. Ward developed а taste for telegraphy 
at the age of ten, and received a prize for his 
knowledge of the art. On leaving school he 
entered the Electric Telegraph Company, and 
after passing through the various grades of the 
service at different stations, resigned in 1865, 
and joined the Egyptian Government Telegraph 
Service, and was stationed for about three years 
at Alexandria. Mr. Ward was one of the few 
who stuck to his post during the cholera of 
1868, and his valuable services rendered to the 
Government at that period were specially 
acknowledged by Ismael Pacha, the late Viceroy. 
Finding the field for advancement was not very 
large in that service, he resigned, and ас- 
cepted а position with the first French At- 
lantic Cable Coinpany (1869), and was selected 
to accompany the Great Eastern as a mem- 
ber of the electrical staff during the laying of 
the cable. Mr. Ward was stationed at St. Pierre- 
Miquelon, and remained there five years. In 
1874, owing to ill health, he resigned his posi- 
tion and returned to England. He afterwards 
joined the Direct United States Cable Company 
as Superintendent, and organised that com- 
pany's system in the United States, inaking his 
headquarters in New York. Previous to the 
advent of the Direct Cable it was considered a 
great feat to receive ап answer to а cablegram 
from London inside of thirty or forty minutes. 
Mr. Ward so improved the service that he 
reduced the time to а minimum, and it 
ia now an everyday occurrence to receive 
replies in less than five minutes, This ас- 
celerated service created the Stock Exchange 
arbitrage business between New York and 
London, which has assumed such large propor- 
tions; He made the Direct Cable Company 
very popular with the public, and rendered 
valuable aid to the Press. Не also introduced 
to the public the system of registered addresses, 
which has since been adopted throughout the 
world. In 1884 he accepted the post of secre- 
tary and general manager of the Commercial 
Cable Company. In 1890 he was relieved of 
the position of secretary, and elected vice- 
president of the Company, and in this position 
those qualities of sound generalship which 
have characterised Mr. Ward's counection 
with the Commercial have enabled him to 
achieve great successes in the interests of the 
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cabling publie by perfectipg an up to date, 
unique transatlantic service, whilst his urbanity, 
consistent impartiality, discipline, ard tact 
in the administration of the Company's internal 
affairs. have merited the confidence and affe 
tion of the many members of the Сотрапу'з 
staff. In 1902 he was made chairman of 
the Board. Mr. Ward's skill and diplomacy 
have more than once brought delicate and 
Important negotiations entrusted to him to a 
successful issue. His relations with the 
otlivials of the telegraph administrations and 
companies of America and e whether 
opposed to his company or not, have always 
been most pleasant. Mr. Ward was very 
active in organising the Commercial Pacific 
Cable Co., aud laving its cables; he is Vice- 
President and General Manager of the 
Company, а Vice-President of the Postal 
Telegraph Company, and Director of several 
other companies. Пе is also а member of the 
New York Chamber of Conimeree and theAmeri- 
can Asiatic Association, and honorary secretary 
aud Treasurer of the Institution of Electrical 
Ev zineers in the United States. Upon comple- 
tion of the direct cable between Germany aud 
the United Statesin 1900, the German Emperor 
conferred оп Mr. Ward the order of the Royal 
Prussian Crown of the Second Class. 


WARDEN - STEVENS, Р. J. 
London, Educated privately. 

Mr. Warden-Stevens commenced his engineer- 
ing training at the Crystal Palace Engineering 
College under the late Mr. Joseph Wilson, 
afterwards passing through the shops at the 
works of the Brush Electrical Engineering Co. 
both at London and Loughborough. He then 
took special couraes of instruction in both 


Born in 


Electrical Testing Laboratories, and designed 
and carried out the arrangements therein. 
He has given particular attention to the ques- 
tion of the supply of electricity in bulk to local 
authorities, ia acting as consulting engineer for 
one of the first schemes of this nature, which is 
nearing completion at Wednesbury for the Corpo- 
ration, and is advising on several similar schemes. 
He bas contributed an interesting series of 
articles to the Local Government Journal entitled 
“Notes on the Engineering Arrangemente of 
Public Buildings." These articles dealt with 
heating, lighting, ventilation, water supply, 
disinfection, fire prevention, &c., in such 
buildings as hospitals, asylums and infirmaries. 
He has acted for some years ав electrical 
engineering correapondent to the Architect, 
and amongst the subjecta of his coutri- 
butions are: “Street Lighting by Elec- 
tricity,” " Modern Boiler House Plant," The 
Application of Electricity to Municipal Work," 
" Refuse Destruction in Conjunction with 
Electricity Supply.” “ Methods of Char- 
ing for Electricity,’ ^ Lighting of Small 
Districts.” “Renewal of Electric Lamps,” 
“ Motor Wagons for Municipal Works," Seam 
Turbines,” "Extension of Electric Lighting." 
“Electricity Supply at Higher Pressure,“ 
“Electric Wiring," and “Cost of Supplying 


Electricity.” He is the author of “ Electrical 
Installations,” “Electric Tramways,” and 


* 


“Notes on Electricity Supply in Towns. 
He is а member of the Institution of Electri- 
cal Engineers, the Society of Arta, the Institu- 
tion of Mechanical Engineers, aud the Briti-h 
Fire Prevention Committee. 


WARREN, William. Born December, 1836. 


Mr. Warren entered the Electric Telegraph 
Company's service in 1852, and was in the 
Еаурџап Government service from 1856 to 
1859 It was Mr. Warren's fortune to be 
stationed at Suez during the Indian mutiny. In 
December, 1861, he joined Messrs. Glass aud 
Elliott (now the Telegraph Construction and 
Maintenance Company), and was sent to Genoa 
(Italy) for one year, and thence to Benghazi for 
three years, and subsequently revisited Suez in 
this Company’s service for three vears, and was 
superintendent there during the Abyssinian war. 
With Admiral Sherard Osborn’s permission, he 
acted as Government agent for receiving and for- 
warding telegrams from and to Lord Napier of 
Magdala, and also for the Times, Daily Teic- 
graph, New York Herald, and Keuter’s Agency 
Secking fresh fields and a widened experience, 
Mr. Warren was transferred to Tasmaniain 1869, 
and assisted in the laying of the 1869 and 1355 
cables, and also the New Zealand duplicate 
cabie of 1890. In 1829 Мг. Warren was ар- 
pointed manager in Australia by the Eastern 
Extension Telegraph. Company, and has since 
remained at that post. 


WATERHOUSE, Laurence Maxwell. 
second son of the late Rev. Chas. J. Wate г. 
house, М.А. Саша, bora Nov., 1863, 
educated at Craigmount, Edinburgh. 

Mr. Waterhouse started his electrical caree 


in 1586 and was engaged in connection with th 


mechanical and electrical engineering at South 
Kensington under Profs. Unwin and Ayrton, 
and was later again with the Brush Co. 
at Loughborough and on foreign service. 
He has been practising as а consulting engineer 
since 1894, devoting himself particularly to 
public electricity supply undertakings, chietly 
on behalf of municipalities Amongst the 
local authorities he has acted for or is at 
present advising in counection with electricity 
supplv may be mentioned, the Corporations 
of Wednesbury, Lewes, Smethwick, Stamford, 
and Southwold; and the District Councils of 
Oldbury. Farnham, Dorking, Festiniog, Levens- 
hulme, Moss Side (Manchester), Burinouth, Beea- 
ton, Hucknall, Seaham, Ilkley, Barnet, Caver- 
sham, Manstield Woodhouse, Lye, and Wolles- 
cote. Mr. Warden-Stevens has prepared on 
behalf of companies electric lighting schemes for 
Port Louis, Mauritius, Fermoy, Fleet, Bridgend, 
Harwich, and Dovercourt. Also electric tramway 
schemes for Port Louis, Mauritius, Harwich, 
and Dovercourt. The undertaking which 
he designed, and which haa been carried 
out under his supervieion for the Poplar 
(London' Union, embraces water supply from 
deep wells and the subsoil, electric lighting 
and power, pumping, heating, hot water and 
steam) supply. This scheme is an entire re- 
organisation of the engineering department of & 
publie institution. He founded the Westminster 
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lighting of San Francisco and other cities in 
California, U S А. Returning to this country 
in 1888 he took a two vears' course in electro- 
technology at Heriot Watt College, under Prof, 
J. Hudson Beare aud Dr. В. Mullineux Walmsley, 
obtaining the medal in electrical engineering. 
On leaving college he entered the service of the 
Р. and О. Со., and for two years held the post 
of electrician on their Royal Mail 1 rib 
and later that of outside foreman electrician on 
their electrical repairs stall. He went abroad 
for 12 months in charge of the erection 
of electrical transmission plants, and on 
his return heme secnred appointments as 
lecturer on science and. electrical engineering at 
Brighton Municipal Technical School and at tho 
C.oydon County Polytechnic. During the time 
he held these appointments Mr. Waterhouse 
practised as а consulting engineer and was 
engaged by the Duke of Fife in connection with 
the electric lighting of New Маг Lodge, the 
Falls of Corricinulzie being used to supply the 
necessary generating power. Early in 1898 Mr. 
Waterhouse was concerned in the introduction 
of the Simplex steel conduit system, and was 
appointed engineer and manager to the сошрапу 
formed to work the system, which has proved so 
di cided a success, and in 1899 he was elected a 
director of the company. In connection with 
the fine Simplex exhibit at Paris Exhibition, 
1900, for which the company received a gold 
medal, Мг. Waterhouse was preseuted with а 
silver medal as a collaborateur, Mr. Waterhouse 
is an associate member of the Institution of 
Civil Engineers, member of the Institution of 
Electrical Engineers and а member of the 
International Society of Electricians. 


WATT, Alexander Born 1823, died 1892, 


А ful! Notice appeared in this Handbook for 1392. 


WEAVER, H. Porn 1825, died 1893. 


А full Notice appeared in this Handbook for 1893. 


WEBB. Francis Hughes, Born 1824. 
А full Notice appeared in this Handbook for 1899. 


WEBB, Frederick Charles. Born 1828, 
died 1899. 
А full Notice appeared in this Handbook for 1899 


WEBB, Herbert Laws. Born 1864. 


А full Notice appeared in this Handbook Гог 1900. 


WEBBER, Major General Charles Ed- 
mund. Born 1838. 
А full Notice appeared in this Handbook for 1899 


WEBER, Wilhelm. Born 1804, died 1891. 


A full Notice appcared in this Handbook for 1892. 


WEHNELT, Arthur, Ph.D. Born 1871. 
A full Notice appeared in this Handbook for 1903. 


WERTHEIMER, Prof. Julius, B.Sc., B.A., 
F.I.C., F. C. S.; born in Birmingham in 1859. 
Prof. Wertheimer is an exhibitioner of the 
University of London and stu lied chemistry 
under Sir Henry Е. Roscoe at Owens College, 
and physics under Sir Oliver Lodge at U niversity 
College, Liverpool. He was appointed bhead- 
master of the Leeds Technical School in 1887, а 


+ 


} 


n RP 


СХХГ. 
— Gen e ERR 


post which he held until 1890, when he was 
elected Principal of the Merchant Venturers’ 
Technical College, at whieh institution he also 
occupies the chair of chemistry. Не is a member 
of the Technical Education committees of the 
Gloucestershire County Council and the Bristol 
Town Council ; honorary secretary of the Asso- 
ciation of Technical Institutions ; and а member 
of the Education committees of the Soclety of 
Arts and the London Chamber of Coramerce ; 
he is the author of text-books on practical 
chemistry aud of scientitie and educational 
articles which have appeared in the “Nineteenth 
Century“ and Миле and other papers ; he is 
joint editor with Dr. Garnett, secretary of the 
London Technical Education Board.of Methuen's 
text-book of Technology, and is a fellow of the 
Physical Society of London and of the Deutache 
Chemische Gesellschaft ; he is also well-known 
both in the north and west of Eugland as a 
popular lecturer on scientitic subjects, 


WETZLER, Joseph, M.E. Born 1863. 
A full Notice appeared in this Handbook for 1899. 


WHALLEY, Alfred, M. I. E. E. Porn Janu- 
ату 14, 1859. 
A full Notice appeared т this Handbook for 1903. 


WHARTON, Charles Joseph. Born 1857. 


А full Notice appeared in this Handbook for 1901. 


WHEELER, Schuyler S. 
А full Notice appeared in this Handbook for 1899. 


WIEDEMANN, Eilhard. Born at Berlin, 
August 1, 1852. 

Mr. Eilhard Wiedemann isa son of the late Mr. 
Gustav Wiedemann. He was Privat docent at 
Leipzig, then professor at Darmstadt, and is now 
professor at Erlangen. His principal Papers are: 
“Оп the Elliptic Polarisation of Light when it 
is Retlected from Bodies with Surface Colours,” 
"On the Specific Heat of Gases and Vapours,” 
“Оп Electric Discharges,” “On Phosphorescence 
and Fluorescence," On the Mechanics of Lu- 
minescence,” ‘* Fluorescence of Sodium Vapour” 
(together with Prof. Schmidt. In these re- 
searches he has shown that the gases in 
Geissler tubes may be luminous at tempera- 
tures much below 100'C., Ee, and has treated 
especially the light emission at temperatures 
below the glow temperature, which he has 
called luminescence. Prof. E. Wiedemann 
has been editor of the Beiblatter zu den 
Annalen der Physik und Chemie, joint editor 
of the Annalen der Physik und Chemie, and joint 
editor with Dr. Ebert of Physikalisches 
Praktikum, He has also published a descrip- 
tion of the new Physical Institute built under 
his direction at Erlangen. 


EMANN, Gustav Heinrich. Born 
1826. died 1899. 
А full Notice appeared in this Handbook for 1899 


WILKE, Arthur. Born 1853. 
А full Notice appeared in this Handbook for 1899, 


WILKINS, J. W. Born March 25, 1827. 
Mr. Wilkins began his telegraph career at a 

very early date. Originally intended for the 

profession of civil engineer, he commenced a 
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course of practical instruction in the establish- 
ment of Mr. Thomas Cubitt, the eminent 
builder, and, after a little less than two years’ 
work there, made a start in engineering. An 
early penchant, however, for electricity, which 
was fostered at the school he attended in his 
boyhood, was the basis of his introduction to 
thetelegraph. Mr. Wilkins thereon abandoned 
all idea of qualifying for any other profession, 
and entered the workshops of Mr. Robert Reid, 
telegraph instrument maker, on the under- 
standing with Mr. W. Е. Cooke that he should 
become practically acquainted with the mys- 
teries of electricity as applied to telegraphs 
with the object of hia qualifving himself for 
the superintendence of lines then in contem- 
plation. During the first few months Mr. 
Wilkins had the opportunity of assisting in the 
. maintenance of the two or three experimental 
lines then existing, in company with the sons 
and employés of Mr. Reid, and also at times 
with Mr. Cooke himself, who at that date per- 
sonally attended to whatever was necessary to 
be done in the way of keeping the lines in 
efficiency and order. The Northampton and 
Peterborough Railway telegraph was the first 
line considered of sufficient importance to neces- 
sitate the presence of a resident superintendent. 
Mr. Wilkins assisted Mr. Cooke to open this 
line by July 1, 1845, and remained а few months 
after, until Mr. Wm. Highton, C.E., who was 
appointed to the superintendence of the electric 
telegraph on the London and Birmingham 
line and branches,” relieved him of his charge. 
After this Mr. Wilkins practically took over the 
1 superintendence of all the lines that 
ad been erected during the interval of his 
residence on the Northampton and Peter- 
borough Railway, including Hull on one side 
of England and Fleetwood on the other, and 
from Rugby to Newcastle, and the extension 
that was then being. rapidly pushed on toward 
Berwick-on-Tweed. Very soon, in conse- 
quence of the rapid extension of the telegraph 
all over England, the area of Mr. Wilkins's 
superintendence narrowed, and on the comple- 
tion of the line from Rugby to London in 1848, 
connecting the Metropolis with the rest of 
England, he was in charge of the line and а 
temporary terminus for London in Seymour- 
Street, Euston-square. In 1851, acceptivg a 
temptiug offer to erect telegraphs in the United 
States of North America for one O' Rielly, who 
had а general contract with Prof, Morse to 
erect telegraph lines at a royalty per mile, Mr. 
Wilkins found socn after his arrival that the 
principals to the contract were at issue in the 
matter of the construction by which it was pro- 
ү to connect New York with New Orleans. 
t becoming evident that no work was likely 
after all to be done for some Ише, alter 
crecting a line of telegraphs from Boston to 
Portland, Maine, in 1851, for the“ Associated 
Press" of New York, Mr. Wilkins transferred 
his services, at Mr. O' Kielly's suggestion and in- 
troduction, to the contractors for the Ohio and 
Mississippi Railroad. From this date (the end 
of 1852) Mr. Wilkins was engaged in America 
and over a good part of Europe on public works 
for the late Thomas Brassey, the well-known 


contractor, with whom he remained until Mr. 
Brassey's demise. 

About seventeen years ago, on the occasion 
of the death of Sir W. Fothergill Cooke, 
and the appearance about the same time 
of a Post-Oflice report of the immense amount 
of work then done by the telegraph, Mr. Wil- 
kins wrote a short note, which appeared in the 
columns of the English Mechanic lor September 
5, 1879, under the initials “J. W. W.” This 
letter was noticed by Mr. Latimer Clark, who 
asked for further information about the earlier 
days of the electric telegraph." The informa- 
tion was given in the next number (September 
19th). These letters can be referred to by those 
desirous of learning somethinz of what occurred 
in telegraph matters before the introduction of 
gutta-percha, or the incorporation of the first 
** Electric Telegraph Company” in England. 

It is, however, in the region of '' wireless’ 
telegraphy that Mr. Wilkins’ early work has a 
special interest ut the present time. A claim 
was made in the Electrical Engineer of New York 
for May 29, 1895, by Prof. A. E. Dolbear, that 
to Prot. Trowbridge belonged much of the credit 
of the early discoveries in connection with sig- 
па пр across space without wires. This brong ut 
an interesting rejoinder from Mr. Wilkins, who, 
writing in The Electrician, July 19, 1895, says:— 

** Nearly 50 years ago I made researches on 
the subject of telegraphing without wires, and in 
the Mining Journal of March 31, 1849, under the 
heading ‘ Telegraphic Communication between 
England and France,’ I showed the method I 
adopted ia regard to these experiments. І pro- 
posed a new and deli:ate form of g«lvanometer 
or telegraph instrumeut for the purpose, aud 
suggested the erection of lengths of telegraph 
wires on the English and French coasts with 
terminals dipping into the earth or sca, and as 
ncar parallel as possible to one another ; and 1 
suggested а form of telegraph consisting of coils 
ot finest wire of best conductibility, with mag- 
nets to detlect them on the passage of a current 
of electricity through them, which I expected 
wonld take place on the discharge of electricity 
through the circuits on either side of the water, 
anticipating, of course, that a portion of the 
current would flow from the one pair of earth- 
plates—terminals of one circuit—to the other 
pair of terminals on the opposite shore, I j ro 
pose, therefore, to contend that practical wire- 
less telegraphy has an English origin, aud that 
the merit of the discovery does not belong to 
Prof. Trowbridge of America, as claimed by 
Prof. Dolbear. I do not, however, care at 
all that I happened as early as the year 
1849 to suggest a possible mode of tele- 
graphing without wires ; it is only the аррага- 
tus by which I obtained the signals, in expen- 
ments I made to this end, to which I attach the 
least importance. In the Mining Journal I 
claimed a conjunction of coils of wire to convey 
electricity, with magnets for the purpose of 
detlecting them, as an original form of "ele 
graph, working with the least amount of cur. 
rent and resistance, and depending much upon 
the power of the magnets. It was in the year 

1845 that the influence of magnets upon a wire 
conveying an electric current suggested itself to 
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me, and I constructed а most sensitive instru- 
ment on this principle, by which | succeeded in 
obteining actual signals between lengths of 
elevated wires about 120ft. apart. Later on 
I had other opportumties of verifying with 
greater distances between the lines of wire, and 
ultimately one instance iu which the wires were 
а considerable distance apart, and with no very 
near approach to parallelism in their situation, 
It was then chat it entered my head that tele- 
graphing without wires might be a possibility, 
and it was in 1849 that I published and claimed 
as а design or invention of my own A certain 
form of tustrument which I actually made and 
used, not only in England but in North America 
in the year 1351, in the interest of a Mr. Henry 
О Rielly and others, and which turned out to be 
the only thing applicable or possible to be 
availed of in the accomplishment of recording 
signals in ocean telegraphy—-even at the present 
day. I know for certain that the same form of 
instrument has been patented at least twice in 
the United States since 1849, and yet this 
Instrument was well known to scores of persons 
in the United States nearly half а century ago." 


WILKINSON, Henry D. Born 1857. 


А full Notice appeared in this Handbook for 1902. 


WILLANS, Peter William. B. 1851. 4.1892. 


A full Notice appeared in this Handbook for 1593. 


WILLIAMS, Morgan, М.А. (Cantab.), 
A. Inst. C. E. Born 1860. Educated at 
London University College School and Caius 
College, Cambridge, graduating in the 
Engineering Special Examination. 

Mr. Morgan Williams served his pupilage 
under Мг. Е. W. Webb, M. Inst. C. E., at the Lon- 
don and North Western Railway Works, Crewe, 
with Mr. 8. W. Yockuey, XI. Inst. C. E., on the 
Rhondda and Swansea Вау Railway, and with 
Messrs. Crompton & Lo., afterwards becoming а 
member of the staff of the latter company, 
being employed at Tilbury Docks and other 
large works. In 1886 he was appointed outdoor 
engineer of the Electrical Power Storage Co., 
and for tive years superintended important works 
carried ont by this company, subsequently 
occupying a similar position with the Electric 
Construction Corporation. In 1891 Mr. Morgan 
Williams entered into practice as a consulting 
engineer, and has since been commissioned by 
a number of public bodies, including those of 
Chelsea, Poplar, Hammersmith, Camberwell, 
Chiswick, Bridgeud, Hove, Willesden, and the 
University of Oxford. Mr. Morgan Williams 
has designed and superintended a large number 
of electric light and power plants in various 
parts of the United Kingdom, and in his prac- 
tice has co-operated with mauy of the leading 
architects in connection with electric engineer- 
Ing works for public buildings and institutions, 
factories and country mansions. He is а mem- 
ber of the Institution of Civil Engineers. 


WILMSHURST, T. P. Born in 1869. 

In 1885 he entered the shops and office of 
the late Sir C. Bright, mining and consultiug 
engineer. After two years he obtained a post 


on the technical statf of the Taunton Electric 
Light Company, one of the first electric supply 
eoncerns in the country. While with the Taun- 
ton Company he assisted in pioneer work at 
Bath, Exeter and other western towns, In 
1889 he was appointed assistant engineer to the 
Exeter Electric Light Company, whose works 
were then being erected. In the following year 
he was appointed chief engineer to the same 
Company. In 1895 he left Exeter on his appoint- 
ment to the post of borough electrical engineer 
of Halifax. Не here entirely designed aud 
carried out a compicte system of electric light- 
iug оо the transtormer system, and has also 
put down а system of electric tramways within 
the borough. In 1898 he was appointed 
borough electrical engineer to Derby, where he 
las carried out large extensious of the elec- 
tricity works, and is now carrying out the 
electrification of the tramway system. He isa 
Vice-President of the Municipal Electrical 
Association, and President-elect Гог 1904. 


WILSON, Prof. Ernest. Born in Lincoln. 
shire, educated at Alford Grammar School, 
After serving a non-premium apprenticeship 
in the shops and drawing oftices of Messrs. 
Greenwood and Batley, Мг. Wilson was ap- 
pointed student demonstrator ander Prof, Barr, 
at Yorkshire Colleve, Leeds, In August, 1886, 
he obtained а Whitworth scholarship, which 
enabled him persue his scientific studies under 
Prof. Kohlrausch in Hanover, Germany. In 
1887 he entered the Woolwich works of Messrs. 
Siemens Bros. & Co., and remained there until 
1890, when he was appointed demonstrator and 
lecturer in electrical engineeriug under the late 
Dr.John Hopkinson, at King’s College, London. 
He was appointed assistant professor in 1897 
and succeeded to the full professorship of elec- 
trical engineering at King's College in 1898 
Amongst his inventions may be mentioned what 
is generally known as the mesh ” grouping of 
conductors for producing a rotating magnetic 
field from the superposition of two alternating 
magnetic fields suitably displaced in phase, for 
which patent right was obtained in England and 
America, In conjunction with the late Dr. John 
Hopkinson a series of Papers was read оп 
`4 Magnetism,” Dynamo Electric Machinery," 
“The Capacity and Residual Charge of Dielec- 
tries," *“ Eleetiolysis," &е., three of which are 
published in the Transactions of the Royal 
Society. Besides a number of Papers on electro- 
technical subjects, Prof. Wilson has read Papers 
before the Royal Society. the Institution of 
Electrical Engineers, the British Association and 
the Society of Arts. The physical properties of 
aluminium, the effects of induced currents in 
iron when rotated in a magnetic field, and 
magnetic detecturs in space telegraphy are sub- 
jects which have latterly claimed his attention. 
He is a member of the Institution of Electrical 
Engineers, and has a consulting practice. 


WIMSHURST, James, F.R.S. Born 1832, 
dier : 
A full Notice appeared in this Handbook for 1902. 


WINSLOW, І Е. Born 1865. 
A full Notice appeared in this Handbook for 1902. 
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WOLCOTT, Townsend. Born 1857. 
А full Notice appeared in this Handbook for 1899. 


WOODBURY, C. J. H. 
А full Notice appeared in this Handbook for 1900. 


*WORDINGHAM, Charles Henry. Born 
1866. Educated at King’s College School, 
London, from 1876 to 1882, and from 1882 
to 1685 at King’s College in the Depart- 
ment of Applied Sciences, where he took 
up a complete three-years course of engi- 
neering, and obtained the Clothworkers' 
Exhibition for Science, eight prizes and 
twenty-two certificates. Ou leaving he was 
elected Associate of the College (A. К.С.) 
and was presented with a special certificate 
of Honour. 

On leaving College Mr. Wordingham was 
articled to the late Dr. John Hopkinson for 
two years, and had charge of his laboratory ; 
carried out а large amount of original research 
work under Dr. Норктвоп 8 direction, and also 
assisted him generally in his consulting work. 
On completion of the articles with Dr. Hopkin- 
son, Mr. Wordingham served with the United 
Telephone Company, chietly in the erection of 
telephone exchanges. In 1889 he joined the 
London Electric Supply Corporation as third 
engineer at the Grosvenor Generating Station, 
and on the removal of the works to Deptford 
was appointed to take charge of the standard 
ising department, the whole of the testing 
plant for which he designed. He subsequently 
had charge of the distributing stations in addi- 
tion to the standardising department In 1892 
he returned to Dr. J. Hopkin-on аз his assistant, 
and was engaged in supervising on his behalf 
the carrying out of the contracts for the erection 
of the central stations at Manchester and 
Whitehaven. In December, 1893, Мг. Word- 
iugham proceeded temporarily to Manchester to 
organise the staff and working arrangements of 
the station, and in March, 1894, at the invita- 
tion of the Manchester Corporation, accepted 
the permauent position of chief engineer of the 
electric works. In the following July he took 
over in addition the duties of consulting 
enginecr to the Corporation. In March, 1896, 
Mr. Wordingham received an exceptionally good 


offer to return to London, but was induced be: 


the Corporation to enter into а four years’ 
agreement to continue to act for them. During 
tuat period, which expired in March, 1901, 
he was their sole electrical adviser, and 
ext. nded their original station from 2,200 n.r. 
to 12,000 n. r., designed an entirely new low- 
pressure station of 14.000 н. "., and a high- 
pr Sure three-phase station of 50,000 и. b., the 
two last being for both lighting and traction. 
The area of supply was extended from 
4 syuare mile to about 45 square miles, 
including the districts of a number of adjoin- 
ing local authorities. He worked out the 
scheme for supplying electrical energy for all 
purposes, including traction, in this district, 
and for the conversion of some 100 miles of 
tramways from horse to electric traction, and 
the equipment of abont 38 miles of new tram- 
wav. lle was also responsible for the electrical 
equipment of the cars, 


Mr. Wordingham declined to renew his agree- 
ment when it expired, aud started in practice 
as a consulting engineer and expert. This he 
carried on for rather more than two years, 
during which time it rapidly grew, and he 
advised а large number of local authorities and 
private clients on traction and lighting, drawing 
up and supervising the carrying out of schemes 
and giving expert evidence. In June, 1903, 
he became Electrical Eugineer-in.Chief to the 
Admiralty, the appointment being quite unex- 
pectedly offered to hiin. 

Мг. Wordinzham isamemberof the Institution 
of Civil Engineers, a meinber of the Institution 
of Mechanical Eygineers, a member of the 
Institution of Electrica] Engineers (being ап 
ex-member of Council and ex chairman of the 
Manchester section of the Institution), a mem- 
her of the American Institute of Electrical 
Engineers, and а past-President of the Muni- 
cipal Electrical Association. Не is one of the 
committee charged with revising the Institu- 
tion wiring rnles, and has been nominated a 
member of the joint committee on engineering 
standards formed by the Institution of Civit 
Engineeis and other institutions. He is the 
author of a treatise on Central Electrical 
Stations,” and numerous Papers, which have 
been presented to the various Institutions of 
which he is a member. Не was also 
nominated by the Board of Trade to act as 
electric inspector under the electric lighting 
orders of the Salford Corporation and of the 
Fleetwood District Council. 


WUNSCHENDOBFF. Eugene. Born 1840. 
A full Notice appeared in this Handbook for 1900. 


YOUNG. John. Born in 1845, educated at 
the Grammar Schcol, Paisley. 

Mr. Young is a son of the late Mr. Jobn 
Young, of Fulwood, Renfrewshire, in his day 
one of the foremost agriculturista in Scot- 
Jand. Mr. Young was educated with the view 
of entering one of the learncd professions, but 
devoted himself instead to the study of agricul- 
ture. On several occasions he was offered the 
charge of landed properties in England and 
America, but declined these offers. In 1875 he 
was appointed, out of a long list of candidates, 
Superintendent of Cleansing to the Corporation 
of Glasgow, and while occupying this position 
thoroughly reorganised that department. So 
satisfied were the members of the Corporation 
with his organising and administrative ability 
that they, in 1892, appointed him general 
manager to the new tramways department 
then being formed. The Corporation began to 
operate the tramways as а municipal depart- 
ment on July 1, 1894, and since that date 
Mr. Young has continued to improve and extend 
this department, It was started and operated 
for a nuinber of years as a horse systein, but on 
Mr. Young's recommendation, the Corporation 
decided to convert the whole system to overhead 
elect.ic traction. This work has been carried 
out successfully under hi« supervision, and the 
last horse car disappeared early in 1902. Mr. 
Young has had several tempting offers to leave 
Glasgow, but elects to remain Where he is He 
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was, in 1902, elected the first president of tho | dynamo-electric machines. He has invented 
Municipal Tramways Association of Great | а new method of telegraphy without conducting 


Britain. wires—‘ Photoelectric Telegraphy." The more 
important of his Papers are“ Oa the Curves of 

ZEEMAN, Prof. Pieter. Born 1865. Мапе заНоп of Iron and Steel, aud their 
A full Notice appeared in this Handbook (ог 1902. Relation to Hardness and Carbonisation ” (Cen- 


trulblatt für Elektrotechnik, 1536) ; On Herr 
ZICKLER, Charles. „Born September 16, Pralich's Theory of Compound-Wound Dy- 
1860, at Karlsbad (Bohemia). ‚ namos” (1887); “Оп the Preletermination of 
After studying at the Realschule at Romotau | Dynamo-Electrie Machines of Different Sorts” 
(Bohemia), and at the German Technical High (1888): б Researches on Electromagnetism 
School at Prague, ће berame assistant at the with Relation to Frolich’s Formula“ (1889: ; 
Staatsgewerbeschule at Bielitz (Silesia) In „n the Magnetic Permeabililty of Iron” 
the year 1884 he was appointed assistant and ' (1895), «On the Comparative Costs of Electric 
in 1890 engineer at the Electrotechnical Insti- | Lieht and Power the Electric Energy being 
E SE SE at the он АЛА geueratel in a l'rivate Plant, ог in a Central 
Igh "ot in the same year he was ase station“ (1895); „The Universal Electro- 
made а Privat-Docent there. In the year 1891 јупатотегег " (1895: ; “On Electrical Plants“ 
he was appomted Db Ut of саа engineer- | (1896); “Оп Photoelectric Telegrapliy " (1898); 
ing at the Technical High School at Brunn ду] "re New Experiments оп Photoelectric 
(Moravia), where he was charged with the esta- Telegraphy ” (1893). 
blishing of an Electrotechnical Institute. Mr. Е 
Zickler is the author of a book on rr Electric 
Firing," and of numerous scientific Papers 


. - А иф. ZIPERNOWSKY, Prof. Charles. Born 
chietly dealing with '* Electromagnetism ” and 1853 


а new method of calculating and designing ^ А full Notice appeared in this Handbook for 1902. 


STEEL-PLATE PORTRAITS OF 


WILLOUGHBY SMITH (оч! of print), SIR W. Н. PREECE, КОВ, F.R.B., 
MICHAEL FARADAY (1s. eztra), WERNER VON SIEMENS, 

SIR JOHN PENDER, G.O.M.G., SIR JAMES ANDERSON J.P. 
LORD KELVIN, F. R. S., ALEXANDER SIEMENS, 

С. Н.В. PATEY, С.В. HEINRICH HERTZ, 

SIR OLIVER J. LODGE, D.Sc., F. R. S., В. E. B. CROMPTON, 

SIR WILLIAM CROOKES, F. R. S., WILLIAM STURGEON, 
HERMANN VON HELMHOLTZ, PROF. J. J. THOMSON, F.R.B., 
PROF. W. E. AYRTON, DR. JOHN HOPKINSON, МА. F.R.B. 
LORD RAYLEIGH, F. R. S., SIR HENRY C. MANCE, 0. I. ., and 
OYRUS W. FIELD, | JOSEPH WILSON SWAN 


Price One Shilling each; post free on Roller, 1s. 2d. India mounts, 1s. extra. Or framed т neat Black 
Pillar or Brown Ornamental Frames, price FOUR SHILLINGS AND SIXPENCE; carriage paid 
О.К.) FIVE SHILLINGS. If with mount 1s. extra. 
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THE EASTERN TELEGRAPH COMPANY, 


LIMITED. 


Chairman: 
Sir JOHN WOLFE BARRY, K.C.B. 


Vice-Chairman and Managing Director: 
Sir JOHN DENISON-PENDER, K.C.M.G. 


Directors: 
Sir ALBERT J. LEPPOC CAPPEL, Sir HENRY C. FISCHER, C.M.G. 
K. C. I. E. The Most Hon. the MARQUESS OF 
FRANCIS А. JOHNSTON, Esq. TWEEDDALE, K.T. 


The Right Hon. LORD ALLERTON. 
А. В. ни Secretary. 


— — — — — — — 


THE EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH 
COMPANY, LIMITED. 


Chairman: 
Sir JOHN WOLFE BARRY, K.C.B. 
Directors: 
FRANCIS A. BEVAN, Esq. Sir JOHN DENISON-PENDER, 


The Hon. ARTHUR G. BRODRICK. _K.C.M.G. 
The Hon. GEORGE PEEL. 
Sir ALBERT J. LEPPOC CAP 
Se SC OC CAPPEL, ` The Most Hon. the MARQUESS OF 
dx | TWEEDDALE, K.T. 
Е. E. HESSE, General а and А 


THE EASTERN AND SOUTH AFRICAN TELEGRAPH COMPANY, 


LIMITED. 


Chairman: 
Admiral Sir LEOPOLD G. HEATH, K.C.B. 


Directors: 
The Most Hon. the MARQUESS OF TWEEDDALE, K.T. 
Sir ALBERT J. LEPPOC CAPPEL, K.C.LE. 
sir ROBERT G. W. HERBERT, G.C.B. 


Managing Director: 
Sir JOHN DENISON-PENDER, K.C.M.G. 
А. К. HARDIE, Secretory. 


ELECTRICAL TRADES' DIRECTORY.—1904. CXXVII. 


THE EASTERN TELEGRAPH COMPANY, 


LIMITED. 


TELEGRAMS ARE FORWARDED FROM THE COMPANY'S STATIONS— 
LONDON: 
11, Old Broad Street, E. C.; 

8, LEADEN HAL. STREET, Е.С.; 3, GREAT TOWER STREET, E. C.; 
THE BALTIC, ST. MARY AXE, E.C.; 37, HOLBORN VIADUCT, Е.С.; 
Д, ELECTRA HOUSE, FINSBURY PAVEMENT, E. C.; 
4| and 42, PARLIAMENT STREET, SW. 

FOREIGN AUCTION HALL, COVENT GARDEN, W. C.; 
449, STRAND, W.C. 
LIVERPOOL: 

K13, Exchange Buildings. 


MANCHESTER: 
20, Brown Street. 


GLASGOW : 
5, Royal Bank Place. 


PROM ANY POSTAL STATION IN THE UNITED KINGDOM. 


Telegrams sent from Postal Stations should be ordered 


"ATI А HASTHRN,” 
these words being signalled Free of Charge. 


Books of Forms, Tariffs, &c., forwarded Post Free on application to the 
Company's Stations as above ог to the Head Office, Electra House, Finsbury 
Pavement, London, E.C. By Order, 


А. К. HARDIE, 
January lst, 1904. Secretary. 


Оххх. 1903.—“ THE ELECTRICIAN" 


Telegrams sent from Postal Stations should be directed “VIA EASTERN.” 


THE EASTERN TELEGRAPH COMPANY, 


Tariff per Word from any Station т the United Kingdom. 


ASIA —( continued). 


RUSSIA IN ASIA—EAST OF WERKNE-OUDINSK ош Singapore 


ўз WEST „ 


STRAITS. ' SETTLEMENTS— PENANG, SINGAPORE, " MALACCA 


and NATIVE STATES | 
SIAM, па von, P 185 и 


i „ Moulmein.. 
TONQUIN N 
TURKEY IN ASIA, vi via Direct 
97 39 99 97 El Arich .. 
» „ „ „ Bombay 


AUSTRALASIA. 
FANNING ISLAND T 
FIJI—SOUAVA 
NEW CALEDONIA 
NEW SOUTH WALES 
NEW ZEALAND 
NORFOLE ISLAND 
QUEENSLAND s s js 
SOUTH AND WEST AUSTRALIA Sg s.. 
TASMANIA . “ai Gë geg 
VICTORIA 

SOUTH AMERICA. 

ARGENTINE REPUBLIC . 
BOLIVIA ` 
BRAZIL—PERNAMBUCO ` 


4, AMAZON STATIONS—BREVES, CAMETA, CHAVES, 
GURUPÁ, MACAPA, MONTE ALEGRE, MOSQUEIRO, 


PINHEIROS, SANTAREM, SOURL 


ALEMQUER, ITACOATIARA, MAN AOS, р PARINTINS 


„ ALL OTHER PLACES 
BRITISH GUIANA, vía St. Vincent 
OHILI— PUNTA ARENAS 

м OTHER PLACES ... 
COLUMBIA . ids 
DUTOH GUIANA .. 
EOUADOR —GUAY AQUIL, r ria St. Vincent 

" OTHER PLACES ... e 

FRENCH GUIANA .. i 


PARAGUAY ... 
PERU ... 295 
URUGUAY .. 

EUROPE. 
AUSTRIA-HUNGARY 0 10 ITALY 
AZORES v 0 9 MALTA 
BULGARIA 0 7 PORTUGAL 
СКЕТЕ... KS net 0 63 ROUMANIA bv 
FRANCE, ria Malta ... 0 10 RUSSIA, via Odessa 
GIBRALTAR . 9 33 SPAIN . x 


GREECE, Mainland and Islands 0 65 | SERVIA 
TURKEY, Mainland and Islands, except CYPRUS 
» CYPRUS, All Stations 


њ O e M OO 


о OU a о CO с из Q9 62 62 CO с om 


фал 


М EN e, CH sl si CH zi EN + ц сл ~ 


= E 3 EI e ооо оР 


— 
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ELECTRICAL TRADES’ DIRECTORY.—1904. exxx. 


ШШ & SOUTH AFRICAN TELEGRAPH 


COMPANY, LIMITED. 


HEAD OFFICE: 


ELECTRA HOUSE, Finsbury Pavement, LONDON, Е.С. 


Directors: 
ADMIRAL SIR LEOPOLD G. HEATH, K. C. B., Chairman. 
THE Most Hon. THE MARQUESS OF TWEEDDALE, K. T. 
Sır ROBERT G. W. HERBERT, G. C. B. 
SIR ALBERT J. LEPPOC CAPPEL, K. C. I. E. 


Managing Director: 
SIR JOHN DENISON-PENDER, K. C. M. G. 


Secretary: 
Мк. А. R. HARDIE. 


TELEGRAPHIC COMMUNICATION 
with Great Britain, Europe, America, and all parts of the 
World by Cables rd the East and West Coast Routes, and 
with Australia and New Zealand by direct Cables. | 


PARTICULARS OF TARIFFS. «с. 


can be obtained at the Company's Stations. 


TELEGRAMS 
are accepted for Transmission at any Telegraph Office in the World, 


and should be directed — 
"Yia EASTERN.” 


— д 


Books of Forms, Таг а, and all information can also be obtained at the 


Company's Head Ottice, as above. 
Ву order, 


A. R. HARDIE, 
Secretary. 
I 


um. 1904.—" THE. ELECTRICIAN" 


Telegrams sent from Postal Stations should be directed“ VIA EASTERN. 


THE EASTERN TELEGRAPH COMPANY, 


. LIMITED. 
Tariff per Word from any Station in the United Kingdom. 
NORTH— AFR d s. d. 
ALGERIA 2: uds 0 9 
EGYPT—ALEX AN DRIA  .. 1 7 
j CAIRO, SUEZ, PORT SAID, andother Stations in 1st Region 1 10 
у ALL STATIONS т 2nd Region .. m 2 0 
» ord T Wé 2 3 
TANGIER е ee 0 5 
TRIPOLI O Si 
TUNIS .. |. 0 10. 
RED SEA PORTS— | 
ADEN .. 2 6 
DJIBOUTI uia 2 9 
ITALIAN EAST AFRIC A—ASSAB | z 
- _ MASSOWAH and other Places 28 
JEDDAH and other Stations in HEDJAZ, ria Jeddah ) 9 
OBOCK . D 55, 2 7 
PERIM . 2 6 
SUAKIM | 26 
YEMEN, ria Sheik Seyd à: 3 1 
EAST COAST AND ADJACENT ISLANDS— 
BRITISH EAST AFRICA PROTECTORATE—MOMBASA 3 6 
Ditto ditto OTHER PLACES Р 2 10 
GERMAN EAST AFRICA—BISMARCKBURG and UJIJI, via 
South Africa.. : 3 l1 
Ditto ditto OTHER PLACES 3 8 
MADAGASCAR ae | 2 2 
MAURITIUS, SE YCHELLES, ZANZIBAR and RODRIGUEZ. 2 6 
PORTUGUESE EAST AFRICA—MOZ AMBIQUE, LOURENCO 
MARQUES and GOVERNMENT STATIONS in 8 
PROVINCE ... E 3 1 
BEIRA RAILWAY COMPANY'S STATIONS РУ EA 
DISTRICT OF THE ZAMBESI ... А sie 3 0 
SOUTH — 
BRITISH CENTRAL AFRICA E d W 211 
САРЕ СОГОХУ e ә n 
NATAL 2 6 
ORANGE RIVER AND TRANSVAAL COLONIES 2 6 
SOUTHERN RHODESIA, 2 8 
NORTHERN > 1] 
WEST COAST AND ADJACENT ISLANDS— 
ANGOLA—BENGUELLA  .. D ee 9 9 
, GOVERNMENT STATIONS... 9 10 
Е LOANDA.. aid х 6 
и GOVERNMENT STATIONS Va — 28 T 
de MOSSAMEDES i E ... 10 9 
Е е СОУЕВХМЕКТ STATIONS 10 10 
ASCENSION T zs У ма Se s 2 6 
BATHURST ©... 3 6 
BISSAO and BOLAM A 4 6 
BONNY .. e 6 3 
BRASS ... T 6 8 
CAMEROONS ... 6 ^ 
CANARIES Юе 0 9 
‘y via St. Vincent 4 11 


ELECTRICAL TRADES РТВЕСТОВУ.—1904. 


CXXIX. 


Telegrams sent from Postal Stations should be dirested “ VIA EASTERN.” 


THE EASTERN TELEGRAPH COMPANY, 


LIMITE D. 


Tariff per Word from any Station i in the United Kingdom :— 


AFRICA —( continued ). 
WEST COAST AND ADJACENT ISLANDS (continued)— 
DAHOMEY—ROTONOU, Се. 
FRENCH CONGO—LIBREVILLE and OTHER STATIONS 
Е СЛХЕА—СОХАККУ .. 
P OTHER STATIONS. 
GE |; МАХ SOUTH WEST AFRICA— SWAKOPMUND, 8 
GOLD COAST—ACCRA and SEKONDI ... 
| OTHER STATIONS 
IV OR Y CO AST—GQRAND BASSAM 
OTHER STATIONS 
LAGOS zi 
x (GOV ERN MENT ST ATIONS 
MADEIRA, мо Direct . 
ovin Cadiz .. 
PRINCIPÉ m 
ST. HELENA ... с 
УГ JAGO, rii Direct. 


rie Cadiz . 
ST. VINCENT, riu Direct 
vin Cadiz 


ST. ТНОМЕ 8825 

SENEGAL and FR ENCH SOUDAN 
we St. Vincent : 

SIE RRA LEONE 

TOGOLAND 


ле 
АММАМ 
BRITISH NORTH BORNEO—LABUAN.. 
OTHER PLACES. 

CHINA —HON(G KONG 

2 МАСЛО.. 

e OTHER PLACES — 
COCHIN CHINA 
COCOS-KEELING ISLANDS.. м 
COREA—SEOUL, CHEMULPO and FUSAN, via ^ Japan 

‘a OTHER PLACES.. is 
DUTCH BORNEO 
DUTCH INDIES—JAVA .. 

OTHER ISLANDS 

FORMOSA : 
INDIA —INDIA gg 

= BURMAH ... 

Ж CEYLON 
JAPAN su 
PENINSULA OF K WANGTOUNG—PORT ARTHUR, DALNY 

TALIENVAN ... А 

PERSIA—BUSHIRE, ма Malta Aen 

" OTHER PLACES, vid Malta 

5 including BUSHIRE, via Bombay 
PERSIAN GULF STATIONS, ла Malta 

ги, Bomba 
PHILIPPINES—ISLAND OF LUZON .. 
5 OTHER ISLANDS (VISAYAS) 


and 


CQ t5 L3 to me Ма Va Hä лл Ri vs vi че gas їл їл И 


Ф s 


Oe м ке C» G2 О va Gei Li sl Va кч ФУ Су сл л OH 8 
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e 
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Telegrams sent from Postal Stations should be directed “VIA EASTERN.” 


THE EASTERN TELEGRAPH COMPANY, 


Tariff per Word from any Station in the United Kingdom. 
ASIA Y continued). 


RUSSIA IN ASIA—EAST OF WERKNE-OUDINSK vi« Singapore 
D WEST 
STRAITS SETTLEMENTS-—PENANG, SINGAPORE, " MALACCA 
and NATIVE STATES "T 
SIAM, via 555 ae " В. 
» Moulmein.. e 235 s 
TONQUIN Séi 
TURKEY IN ASIA, vi via Direct UN 
» » » 9» El Arich .. 
» » » 77 Bombay 


AUSTRALASIA. 


Фані 


0 обр 
Beef 
véi Фоеосе ONM 


— 
о сл 


FANNING ISLAND 
FIJI—SOUAVA 

NEW CALEDONIA 
NEW SOUTH WALES 
NEW ZEALAND 
NORFOLE ISLAND 
QUEENSLAND ane ЗР 
SOUTH AND WEST AUSTRALIA ia s. 
TASMANIA . ven Se ae 
VICTORIA 


ео со ср Gë Co сә „ 
CODON OP R54 


SOUTH AMERICA. 


ARGENTINE REPUBLIC 4 2 
BOLIVIA  ... 5 9 
BRAZIL—PERNAMBUCO ` * з 0 
7, AMAZON STATIONS—BREVES, CAMETA, CHAVES, 
GURUPA, MACAPA, MONTE ALEGRE, MOSQUEIRO, 
PINHEIROS, SANTAREM, ` SOU Hr, 4 10 
ALEMQUER, ITACOATIARA, MAN AOS, аи PARINTINS 5 7 
„ ALL OTHER PLACES SES 4 0 
BRITISH GUIANA, via St. Vincent 14 2 
OHILI— PUNTA ARENAS jos 4 2 
5 OTHER PLACES.. 5 9 
COLUMBIA . déi 7 10 
DUTCH GUIANA sei 6 9 
ECUADOR—GUAYAQUIL, r ria St. Vincent 7 8 
Е OTHER PLACES ... 7 10 
FRENCH GUIANA .. EN 6 9 
PARAGUAY .. 4 2 
PERU ... TA 5 9 
URUGUAY ... oe е 4 3 
EUROPE. 
B. 
AUSTRIA.HUNGARY 0 10 ITALY 
AZORES MS . 0 9 MALTA 
BULGARIA. n se d 28 PORTUGAL i 
СКЕТЕ... bos ES . 0 61 | ROUMANIA 
FRANCE, ма Malta ... 0 


T 10 RUSSIA, viu Odessa 
GIBRALTAR . D 33 SPAIN ... 3 
GREECE, Mainland and Islands 0 64 | SERVIA 
ТОВКЕУ, Mainland and Islands, except CYPRUS 

ü CYPRUS, All Stations : 


~ 
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_ ELECTRICAL TRADES’ DIRECTORY.—1904. C. 


EASTERN & SOUTH AFRICAN TELEGRAPH 


COMPANY, LIMITED. 


HEAD OFFICE: 


ELECTRA HOUSE, Finsbury Pavement, LONDON, E.C. 


Directors: 
ADMIRAL SIR LEOPOLD G. HEATH, K. C. B., Chairman. 
THE Mosr Hon. THE MARQUESS OF TWEEDDALE, К.Т. 
Sir ROBERT G. W. HERBERT, G. C. B. 
SIR ALBERT J. LEPPOC CAPPEL, K. C. I. E. 


Managing Director: 
Sir JOHN DENISON-PENDER, K. C. M. G. 


Secretary: 
Мк. A. R. HA DIE. 


— -e — —0ö e — ——Ü—— . æↄ— —ů— ä T7—ͤ— — — — 


TELEGRAPHIC COMMUNICATION 
with Great Britain, Europe, America, and all parts of the 
World by Cables w the East and West Coast Routes, and 
with Australia ard New Zealand by direct Cables. | 


PARTICULARS OF TARIFFS, «с. 


can be obtained at the Company’s Stations. 


TELEGRAMS 
are accepted for Transmission at any Telegraph Office in the World, 


and should be directed— 
“Yia EASTERN.” 


— ee ————— : 


Books of Forms, Tariffs, and all information can also be obtained at the 


Company's Head Otlice, as above. 
Ву order, 


A. R. HARDIE, 
Secretary. 
| 1 


et, 1904.— THE ELECTRICIAN" 


THE WEST AFRICAN TELEGRAPH 
COMPANY, LIMITED, 


HEAD OFFICE: 


ELECTRA HOUSE, FINSBURY PAVEMENT, E. C., 


LONDON, ENGLAND. 


-—— — - УЧЕ A” УУ Р , — — 


This 8 by means of Cables along the 
West Coast of Africa, connects the following 
Colonies and Dependencies with the European 


System of Telegraphs :— Тунук Dë 
PORTUGUESE. ни 
в. d. 
ВЕЗАО 4 6 
BOLAMA - ies D "d ds еы 4 6 
PRINCIPE... Их аш эз 7 0 
S. THOME 6 6 
LOANDA | Se € 8 6 
Ж (GOVERNMENT. STATIONS) 8 7 
BENGUELA 9 9 
(GOVERNMENT STATIONS) | See 9 10 
MOSS AMEDES M zn . 10 9 
d (GOVERNMENT Sr ATIONS) 10 10 
FRENCH. 
DAHOMEY (Котохос, &.) - 6 3 
FRENCH CONGO (GABUON, Хе.) Tm 6 9 
т GUINEA —CoNAKRY. 4 6 
H OTHER STATIONS d 7 
IVORY COAST GRAND Bassam ... 5 0 
" e OTHER STATIONS ... 5 2 


Books of Forms and all information can be obtained at the 
Company's Head Office, as above. 
Dy Order, 
JOIIN САМВВООК, 
Secretary. 


ELECTRICA Г, TRADES' DIRECTOR Y — 1904. XX XII. 


DIRECT SPANISH TELEGRAPH 
COMPANY, LIMITED. 


LONDON 5ТАТ!ОМ5— 
74, GRAOECHUROCH STREET, Е.С. (OPEN ALWAYS). 
FOREIGN AUCTION HALL, COVENT GARDEN MARKET, W.C. 


FALMOUTH STATION— 
POST OFFICE BUILDINGS. 


LIVERPOOL 5ТАТ!ОМ— 


K 13, EXCHANGE BUILDINGS, EXCHANGE STREET EAST (OPEN ALWAYS). 
MANCHESTER STATION— 


20, BROWN STREET. 


DIRECT CABLE COMMUNICATION 


BETWEEN 


ENGLAND and SPAIN 


(VIA BILBAO). 


REDUCED TARIFF from GREAT BRITAIN: 


(From ist July, 1904) 


` Per Word. Per Word. 

SPAIN (including Ceuta, Melilla, ` GIBRALTAR ... 3d. 
and other Spanish Stations on | PORTUGAL 3d 
JOH C OBS О Arica) 3d. | AZORES у у. 94. 
CANARY ISLANDS...  .. gd. MOROCCO. Tangiers . ...4id. 


To avoid delay and re-transmission, telegrams should be handed in at the 
Company's Stations as above. 


Books of Forms and other information to be obtained at the General 
Offices of the Company— 


66, ELECTRA HOUSE, FINSBURY PAVEMENT, 
LONDON, E.C. 


Or any of the Company’s Stations. 


Marseille ene Cable. 


Telegrams can also be sent to Spain by the DIRECT SPANISH 
TELEGRAPH COMPANY'S CABLE between Marseilles and Barcelona, in which 
case they must bear the indication VIA MARSEILLES CABLE,” which is not 
charged for, the rate per word being, 


TO BARCELONA (OR ANY STATION IN SPAIN), 5d. 


Ccxxxix. 1904.—“ THE ELECTRICIAN T 


THE WESTERN TELEGRAPH COMPANY'S SYSTEM 
AND ITS GENERAL CONNECTIONS. 


«гє, 
dEr YCMH E 2 


DIRECT CABLE COMMUNICATION 


WITH ALL PARTS OF 


SOUTH AMERICA 


DUPLICATE AND TRIPLICATE CABLES. 


ELECTRICAL TRADES DIRECTORY.—1901. ` cxxxv. 


THE 


Western Telegraph Co. 


LIMITED. 


N FEMMES ` а — 


THE above Company connects the Continent of Europe 
with that of South America by means of the 
Direot Duplicate Cables from Lisbon via Madeira 
and St. Vincent to Pernambuco, Ceara, Maranham, 
and Para, and by Tripiloate Cables from Pernambuco 
to Bahia, Rio de Janeiro, Santos, Santa Catharina, Rio 
Grande do Sul, Montevideo, and Buenos Aires. 


Under working arrangements with 


THE PACIFIC AND EUROPEAN TELEGRAPH COMPANY, LTD., 


AND 


THE WEST COAST OF AMERICA TELEGRAPH COMPANY, LTD., 


Telegrams for Chill, Peru, and Bolivia are forwarded by the 
direct land lines between Buencs Alres and Valparaiso 
and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word : 


Madeira mc 
Cape Verde Islands — St. Vincent 
js Bt. lago ... 
Brazil—Pernambuco 
Amazon Telegraph Company's 8 Stations, viz.: 
Breves, Cametá, Chaves, Gurupá, Macapá, Monte мере, 
Mosqueiro, Pinheiros, Santarem, Souré .. 
Alemquer, Itacoatiara, MEER icon Parintins 
„  Allother Stations 
Uruguay—All Stations 
Argentine Republic AU Stations 
Paraguay—All Stations ... 
Bolivia —All Stations 
Chili— All Stations 
Peru—All Stations 
French and Dutch Guiana 


oO Б >. 
> 
=> 
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Tariff-Oards, Books of Forms, and all information can be 
obtained at the Head Offices of the Company. Messages shouid 
be marked “Ма Eastern." By Order, 

E. STEER HODSON, Secretary, 
Evectra Носвк, FiNsBURY Pavgment, LONDON, Е.С. 


— — = 4» — > oe --- = = 
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ANGLO-AMERICAN TELEGRAPH (0, 1: 


FOUR DIRECT CABLE ROUTES 


(AUTOMATIC DUPLEX SYSTEM) 
FROM THE UNITED KINGDOM AND FRANCE 


TO ALL PLACES IN THE 


UNITED STATES, MEXICO, | AUSTRALIA, 
CANADA, | CENTRAL AMERICA, : NEW ZEALAND, 
NEWFOUNDLAND, SOUTH AMERICA, | TASMANIA, &c. 
WEST INDIES, 


ATLANTIC 


OCEAN 


RATE to New Mork Озу & all places ER и 
AUSTRALIA, NEW ZEALAND & TASMANIA, s. per word. 


The Name of the Place from which Telegrams originate is 
Transmitted Free of Charge. 

For other charges and particulars apply at the Company's 
Offices, Statlons, Agencies, or any Postal Telegraph Office. 

If using other than the forms issued by the Company, messages should be 


marked + VJA ANGLO." 


The public are recommended, in order to save time, to hand in their Tele- 
grams at the following Stations of the Company :— 


LONDON, 71, Old Broad-street, E.C. | NEWCASTLE-ON-TY NE, 1, Side. 
‘ 24, Throgmorton-atreet, E.C. | BRADFORD, 10, Forster-square. 
m 109, Fenchurch-street, Е.С | EDINBURGH, 50, Frederick-street. 
Ge 2, Northumberland-avenue, Charing DUNDEE, 1, Panmure-atreet. 
Crose, W.C. LEITH, Exchange-buildinga. 
5 Hay's Wharf, Tooley-street, S.E. NEW YORK, Stock E xchange. 
б 46, Mark- lave, ЕС. (Ахе. " "Morria- -building, 68, Broad-street 
Baltic, Exchange Chambers, St. Mary уу Maritime- -building,8 & 10, Bridge- 
LIVÉRPOOL, A1, The Exchange. — 
MANCHESTER. 31, Browyn- street. 


445, Broome - street. 
GLASGOW, 29, Gordon-street. MONTREAL (corner St. Sacrament and St. 
BRISTOL, Back Hall Chambers, Baldwin-street Francois Xavier-streets). 


Tariffs and other information may also be obtained at the 
following Agencies of the Company: 


CARDIFF, Atlantic-buildings. ' COPENHAGEN, Chr: éiere, 2. 
PARIS, 37, Rue Caumartin. AMSTERD , Prinsengracht 506. 
HAVRE, Boulevard de Strasbourg, 118. . ROME, 49, Via Venti Settembre. 
ANTWERP, 19, Rue du Margrave. BARCELONA, 56, Paseo de Gracia. 


General Offices of the Company, 26. Old Brosd Street, T. H. WELLS, Secretary. 
London, E.C. 
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ELECTRICAL TRADES DIRECTORY.—1904. CXXXVII. 
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THE DIRECT UNITED STATES CABLE 


COMPANY, LIMITED. 


Direct Cable Route for Telegrams 


All places in the United States of America, Canada, West 


Indies, Central and South America, Australia. Tasmania, 
and New Zealand, &c., &c. 


T АВЈКЕ to many of the principal Telegraph Stations in the 1 PER 
United States of America and Canada, He 


WORD. 
TARIFF to Australia, Tasmania and New Zealand, Зв. wa 


Word. 


For further particulars, Books of Forms, Tariffs, Ke, apply at the General 


Offices of the Company. 


THE NAME OF THE PLACE FROM WHICH MESSAGES ORIGINATE 


IN TRANSMITTED FREE OF CHARGE. 


LONDON ......... 39, MARK LANE, E.C. 
LIVERPOOL ...... 16, EXCHANGE BUILDINGS. 

HEAD Stations | NEW YORK ...... 60, NEW ST. 

( Always Open). | BOSTON (Mass.). 27, DEVONSHIRE ST.4 16, STATE ST. 
See "а | ах, BEDFORD ROW. 
4, Bishopsgate Street Within, Е.С. 

| | East India Avenue, Leadenhall Street, Е.С. 
Beaver STATIONS The Baltic, St. Mary Axe, E.C. 
| | 142a, Winchester House, Old Broad Street, Е.С. 

34, Throgmorton Street, E.C. 


PROVINCIAL BRISTOL... BACK HALL CHAMBERS, DALDWIN ST. 
STATIONS. GLASGOW, 4, WATERLOO STREET. 


— on == 


То save time, the Public in LONDON, LivERroorn, Briston, GLAsGow, NEW 
York, Boston (Mass), and HaLirax (N.S.), are recommended to hand in 
their Telegrams at the Company's Stations as above, where receipts are given for 
the amounts charged. 


Telegrams for this Company's Cables handed in at Postal Telegraph Offices 
must be marked " Ма DIRECT CABLE." This instruction is signalled free of 


cbarge. T. FINNIS, General Manager and Secretary. 


General Offices: Winchester House, 50, Old Broad Street, 
London, E.C. 
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ATLANTIC NEW YORK 
CABLES. CABLES. 


THE NORMAL ATLANTIC CABLE ROUTES. 


EI Р 


| 

| MESSAGES ARE INSTANTLY TRANSLATED FROM ONE CABLE INTO ANOTHER ВУ 
| A NEW SYSTEM, WITHOUT THE AID OF THE HUMAN OPERATOR. 

| 


WITH THE COMPANY'S OWN LANDLINE SYSTEM 
THROUCHOUT THE 


UNITED STATES. 


— = — 


DIRECT CONNECTION AT NEW YORK AND BOSTON 
| 


| CONNECTIONS : | 


CANADIAN PACIFIC RAILWAY TELEGRAPHS, 
HALIFAX AND BERMUDAS CABLE СО., 
DIRECT WEST INDIA CABLE CO. 
BRITISH PACIFIC CABLE. 

COMMERCIAL PACIFIC CABLE. 


London, Liverpool, Manohester, Bradford, Mewoastie-on-Tyne, Clasgow, Edinburgh, Dundee, 


| 
EUROPEAN OFFICES: | 
Leith, Bristol, Paris, Havre | 
| 


AND ALL GOVERNMENT TELEGRAPHS. 


AGENCIES IN THE PRINCIPAL CITIES ON THE CONTINENT. 


PLEASE MARK YOUR MESSAGES WITH THE FREE INDICATION | 


. * Via COMMERCIAL” 


| 
| 
| OR USE THE COMPANY'S GLOBE TRADE MARK FORMS. | 
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ELECTRICAL, TRADES’ DINRECTORY.—1904. CXXXIX. 


THE INDO-EUROPEAN TELEGRAPH 
COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
Far East, 


BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 


INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER 
PLACES IN THE STRAITS SETTLEMENTS CHINA, MANILA, 
COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, 
NEW CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTI- 
NOPLE, AND OTHER PLACES IN TURKEY AND THE EAST 
GENERALLY. 


- ———— ———e -- — 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by 
their DIRECT TRANSMISSION between LONDON and TEHERAN, by the employment of 
a Special Staff of Skilled TELEGRAPHISTS throughout the Line, and by a System of Control 
which is exercised over every Message. 


`` 


MESSAGES ARE ACCEPTED АТ THE COMPANY'S OFFICES: 
LONDON—18, Old Broad Street, ELO: 6 and 8, Lime Street Square; and 
10 and 11, Mincing Lane, E.O., 
LIVERPOOL—African House, 6, Water Street, 
MANCHESTER Duchy Chambers (Corner of Clarence Street and Tib Lane), 


where receipts are given gratis for the charges paid, and whence messages are 
sent direct bv Special Wire; and at any Postal Telegraph Offices 
throughout the Kingdom. 
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66 
ALL TELEGRAMS SHOULD BE MARKED VIA INDO.” 
This indication is signaled FREE, 


Books of Forms and Tariff Books, containing Rules and Regulations, &c., are 
forwarded post free on application to the Company’s Stations or to the Head 
Offices, 18, Old Broad Street, London, Е.С. 


T. W. STRATFORD-ANDREWS, Managing Director. 
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* The Benais Stoker and Compressed Air Furnace is the” 
“only Machine in the World that will meet the Peak of the Load.“ 


МЕ HOLD THE RECORD FOR LOWEST COAL COSTS ano LOWEST REPAIR COSTS. 


Hundreds of Lighting and Traction Boilers Equipped. 


— ` — — 4 


E cds nn БС И. 


Complete Systems of Coal and Ash Conveyors. 
Automatic Weighing Machinery. 
Barge Unloading Plant. 
„ 
London Office: 28, VICTORIA ST., WESTMINSTER. 
Works: BOLTON & LITTLE HULTON. 


COPYRIGHT. Cable Address: 
Eo. Bewnis & Co., (то. BOLTON. "BENNIS LONDON."  "BENNIS BOLTON. | 


l 


| 
i 


| ` 


| | BABCOCK & WILCOX = 


| 1 
í 
+ 


| 
| 
| 
| 
| 
| 


~ 41 СЕ ЛИВ уха 


E сг — — 


PATENT 


ыч _ | т. 
Qu Ж eh ү ча 5 * „ „ „ ~ Dam —— mom БГ мо. 2. 


u d ot 
~ d : , т 
„ E ME kam 2 Ф E SF :_- |__љла e 2 


. WROUGHT STEEL THROUGHOUT. 


% = — — 5 
Сием i, e, ) Н.Р. in use. 
7 = 


F | Babcock & Wilcox Boiler, fitted with Superheater. 


Н UPWARD OF 1,300,000 Н.Р. INSTALLED IN 


E * LTA ree er d PARTIS CTA 
и Jö 8 


| 

d 200 Electricity Plants Equipped in Great Britain and Ireland alone. 

у ВАВСОСК & WILCOX LTD. also Manufacture 

| SUPERHEATERS. WATER SOFTENERS & PURIFIERS 


CHAIN GRATE STOKERS. STEEL CHIMNEYS. 
FEED WATER HEATERS. ECONOMISERS 


COMPLETE INSTALLATIONS of STEAM РІРІХ О 
AND ALL BOILER bua ACCESSORIES. 


FOR PARTICULARS AND ESTIMATES APPLY TO .— 


4 Head Office: Oriel House, Farringdon St, LONDON, Е.С. 


